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CIVIL SUPERSONIC AIRCRAFT DEVELOP~IENT 

MONDAY, MARCH 1, 1971 

WITNESSES 

HON. JOHN A. VOLPE, SECRETARY OF TRANSPORTATION 
W. M. MAGRUDER, DIRECTOR, SUPERSONIC TRANSPORT DEVELOP­

MENT 
ROBERT McLELLAN, ASSISTANT SECRETARY FOR DOMESTIC AND 

INTERNATIONAL BUSINESS, DEPARTMENT OF COMMERCE 
HON. WILLIAM RUCKELSHAUS, ADMINISTRATOR ENVIRONMEN-

TAL PROTECTION AGENCY 
HON. JAMES BEGGS, UNDER SECRETARY OF TRANSPORTATION 
JOHN P. OLSSON, DEPUTY UNDER SECRETARY OF TRANSPORTA'riON 
LAURENCE J. BURTON, DIRECTOR, OFFICE OF CONGRESSIONAL 

RELATIONS, DOT 
WALTER R. BOEHNER, DIRECTOR, OFFICE OF BUDGET, DOT 
B. J. VIERLING, DEPUTY DIRECTOR, OFFICE OF SUPERSONIC TRANS­

PORT DEVELOPMENT, DOT 
R. E. PARSONS, ACTING DEPUTY DIRECTOR, OFFICE OF SUPERSONIC 

TRANSPORT DEVELOPMENT, DOT 
RICHARD E. COHEN, DIRECTOR, AEROSPACE INDUSTRY OPERA­

TIONS, BUREAU OF DOMESTIC COMMERCE, U.S. DEPARTMENT OF 
COMMERCE 

l\fr. ~fcF ALL. The committee will cmne to order. This morning we 
begin our hearings on continuing fiscal year 1971 appropriations for the 
Departlnent of Transportation and related agencies. 

To summarize what has happened to date with respect to Trans­
portation appropriations, on May 27, 1970, the I-Iouse passed H.R. 
17755, the Departn1ent of Transportation and related agencies ap­
propriation bill for fiscal year 1971. On Dece.mber 3, an amended 
bill passed the Senate. The conferees 1net on December 10 and the 
House adopted the conference report on the bill on l)ecember 15. 
This report was tabled by the Senate on l)eceJnber 29. That action led 
to the introduction and passage of House Joint Resolution 1421 under 
which the Department of Transportation is currently operating. 

Under this resolution, the rate of operations for each activity of the 
Department of Transportation and related agencies is the funding level 
in the bill H.R. 17755 as it was passed by the Senate and as further 
modified by the conference agreements ratified by the House on 
Decem.ber 15. 

'Vith respect to the SST, the rate of operation is $210 1nillion (plus 
any carryovers from previous years, of course), the level provided for 
in the conference report on the l)eparhnent of Transportation and 

(1) 
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related agencies appropriations bill for 1971. Under the current and 
prior fiscal year 1971 continuing resolutions approxitnately $156 
million will be obligated for the SST through ~{arch 30, 1971. 

ORIGINAL CONFERl~NCE AGREE:UENT ON }'ISCAJ. YEAR 1971 Al1 PROPRIATI0:NS 

'Ve shall include in the record at this point a copy of the Transpor­
tation appropriation bill as 1nodified by the House of Representatives 
on December 15, 1970, and a table showing a comparison of the 
atnounts provided in thnt bill with budget estimates. 

(The docmnents follow:) 

DEPARTMENT OF TRANSPORTATION AND RELATED AGENCIES APPROPRIATION ACT, 1971 

I figures based on H.R. 17755, as modified by the House on Dec. 15, 1970. Bill died with the expiration of the session. 
See Interim continuing appropriation provision, Public Law 91~51 

TITLE I.-DEPARTMENT OF TRANSPORTATION 

Agency and item 

OFFICE OF THE SECRETARY 

Salaries and eKpenses. ____ . __ . _. _. _________________________ _ 
Transportation planning, research, and development__ __________ _ 
Grants-In-aid for natural gas ripeline safety---- ___ ._---. __ ..... 
Consolidation of departmenta headquarters. __________________ _ 
Civil supersonic aircraft development. ________________ . ______ • 

Total, Office of the Secretary __________________________ _ 

COAST GUARD Operating expenses. _______________________________________ _ 
Appropriation for debt reduction •• _______ --------- _______ _ 

Estimates of new 
(obligational) 

authority, 197( 

I $19, 510, 000 
22,000,000 

1, 000,000 
I 4, 845,000 

289, 965, 000 

337,320, ooo· 

426, no, ooo 
-137,063 

New budget 
(obligational) 

authority 
appropriated, 

19711 

Increase(+) or 
decrease(-), 
appropriations 
compared with 

estimates 

$17, 535, 000 -$1,975,000 
14,500,000 -7,500,000 

500, 000 -500, 000 
4, 845,000 - -·-- -----------

' 210,000,000 -79,965,000 

247, 380, 000 -89, 940, 000 

423, 500, 000 -3, 240, OOJ 
-137, 063 --- -- -----• - - ---

Subtotal, operating e~epenses. ____ . _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 426, 602, 937 423, 362,937 -3, 240, 000 
Acquisition, construction, and improvements. ________________ ._ 100, 000, 000 94, 000, 000 -6, 000, 000 

~=~~:~e~:!iriing_-:: ~ ~ :: ~ ~ :~ ~: :: ~: :~:: ~: ~: ~: :: ~~ ~ ~ ~~: ~:: :: :~ ~ ro: ~: Wo rs: ~: ggg ---+i5;900; 600" 
~ns~1c:t'iod0e~~~of_~~~~·- ~~s_t: a~~- ~~~~~~t!~~~::::::: ~::::::::::: • ~;; ~: ggg ~: ~; ~ -=1~: ~: ggg 

------------------------Total, Coast Guard. ______________ . __ .. ___ . ____ . _____ ._ 660, 132, 937 650, 292, 937 -9, 840, 000 

FFOERAL AVIATION ADMINISTRATION 

Operations. ___ .--. _________ . ____________ ---- ______ --·- ____ _ 
Facilities and equipment... ______________ . _________ . ________ . 
Research and development.. ________________ . _______________ _ 
Operation and maintenance, National Capital airports ... ________ _ 
Construction, National Capital airports. _______________________ _ 
Grants-In-aid for airports: 

limitation on obligations •. ______ . _____ .. _____ • __________ _ 

1951, 885, 000 
190, 000, 000 
47,500,000 
10,600,000 
11,000,000 

7 ( 100, 000, 000) 

951,885,000 -------·--------
190, 000,000 ----·--------· --
45, 000, ()()() -2, 500, 000 
10,500,000 -100,000 
4, 000, ()()() -7' 000, 000 

(250, 000, 000) ( +150, 000, 000) 
-------------------------------Total, Federal Aviation Administration ... _._------_______ 1, 210,985, 000 1, 201,385, 000 -9,600,000 

FEDERAL HIGHWAY ADMINISTRATION 

Office of the Administrator, salaries and e~epenses: 
Appropriation.____ ... ---------------------------- •525,000 512,500 -12,500 
Trustfund limitation (transfer). ___ -_- .. ____ . __ ._. ______ .. (14, 956, 000) (14, 773, 500) ( -182, 500) 

Bureau of Public Roads: Limitation on general expenses •. __ . _ _ _ _ e (77, 913, 000) (69, 460, 500) ( -8, 452, 500) 
Federal-aid highways (trust fund-appropriation to liquidate 

contract authorization) ___ . ____ . _________ . _.. _. _. ______ . _ (4, 360, 000, 000) (4, 351, 365, 000) ( -8, 635, 000) 
Right-of-way revolving fund (trust fund-appropriation to llqui· 

date contract authorization). ___ ... _______________ .. ____ .___ (35, 000, 000) (35, 000, 000) __ . _________ . __ _ 
Highway beautification: 

Appropriation .. ______ .. ___________ . ___ .. ________________ 800, 000 500, 000 -300, 000 
Appropriation to liquidate contract authorization. ___ ._. ___ ._ (20, 000, 000) (16, 500, 000) ( -3,500, 000) 
limitation on obligations .. _. __ . ____ . __ . ______ ._. _______ .. to (8, 552, 000) (8, 500, 000) (-52, 000) 

See footnot~s at end of table. 
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DEPARTMENT OF TRANSPORTATION AND RELATED AGENCIES APPROPRIATION ACT, 1971-Contlnued 

[figures based on H.R. 17755 as modified by the House on Dec. 15, 1970. Bill died with the expiration of the session. 
See interim continuing appropriation provision, Public Law 9Hi45J 

TITLE I.-DEPARTMENT OF TRANSPORTATION-Continued 

Agency and item 

Estimates of new 
(obligational) 

authority, 1971 

New budget 
(obligational) 

authority 
appropriated, 

19711 

Increase<+> or 
decrease (-), 
appropriations 
compared with 

estimates 

Motor carrier safety .•••..•. -- __ ••.••...... __ •.......•.••.••• $4, 118,000 $3,580,500 -$537,500 
forest highways: 

Appropriation to liquidate contract authorization._. ___ ..... _ (20, 000, 000) (17, 500, 000) { -2, 500, 000) 
limitation on obligations •. _ ••• _ ••.••.... _ ••... _ .. _._ •• __ • 10 {533, 000, 000) (27, 750, 000) ( -5, 250, 000) 

Publk: lands highways: 
Appropriation to liquidate contract authorization •• _......... {15, 000, 000) (14, 000, 000) ( -1, 000, 000) 
limitation on obligations .. __ ._ ..•. __ .. __ .•.... _.......... to {16, 000, 000) (13, 000, 000) ( -3,000, 000) 

--------------------------------Total, federal Highway Administration .•••.••...•.•.... _. 5, 443, 000 4, 593,000 -850, 000 

NATIONAL HIGHWAY SAFETY BUREAU ============== 
Traffic and highway safety: 

~~~~~~~tet:~~:~:::: ::::::::::::::::::::::::::::::::::::: II ~~:~a:~, :~: :n: ggg, ___ ~~~~~~~·-~ _ 
State and community highway safety: 

Appropriation to liquidate contract authorization •••..••••• _. {61, 000, 000) (51, 000, 000) { -10, 000, 000) 
Limitation on obligations •• _._ •••. _ •..•.•••.•.••.•. _...... 10 {80, 000, 000) (75, 000, 000) (- 5, 000, 000) 

-------------------------------Total, National Highway Safety Bureau. ___ ..•...•••• ---- 53,075,000 42,935,000 -10, 140,000 

FEDERAL RAILROAD ADMINISTRATION ============-=== 
Office of the Administrator, salaries and expenses ••.•.....•••.• _ I, 600, 000 I, 395,000 -205, 000 
Bureau of Railroad Safety ___ ... --------- •••..•••.•• _______ ... 4, 550,000 4, 500, 000 -so. 000 
Hi~h-speed around transportation research and development..___ 21,688,000 18,000,000 -3,688,000 
R11lroad research.--- ••.••.. ___ •.••..•..... -------------- __ . 1, 500,000 950,000 -550,000 

--------------------------------Total, Federal Railroad Administration •••. ---·---- __ ._... 29,338,000 24,845.000 -4.493,000 

URBAN MASS TRANSPORTATION ADMINISTRATION ============= 
Salaries and expenses •• _ •• _ •.... _ .• _ .••• __ ..••........ _..... 4, 000, 000 
Research, developme11t, and demonstration •.•.• __ .........••. _._ ...•. _ .......•• 
Urban mass transportation fund: 

Llml~ation on commitments .. __ .•..•......• _ ......•...•. _. (850, 000, QOO) 

Total, Urban Mass Transportation Administration._ ••.. _._ 

ST. LAWRENCE SEAWAY DEVELOPMENT CORPORATION 

4, 000,000 

3, 325,000 -675,000 
6, 000, 000 +6. 000, 000 

(600, 000, 000) ( -250, 000, 000) 

9, 325,000 +5, 325,000 

Limitation on administrative expenses •••....••..•• _........... (700, 000) (700, 000) ..• __ .•... _ .• _ •• 

Total, title I, Department of TranspOrtation .•. _ ..•• _ ..•. _. 2, 300, 293, 937 2, 180, 755,937 -119, 538, 000 

TITLE II-RELATED AGENCIES 

NATIONAL TRANSPORTATION SAFETY BOARD 

Salaries and expenses •••• __ ..•..••....• _ ......• _. __ ....•... 

CIVIL AERONAUTICS BOARD 

Salaries and expenses ••..• __ ••..•...•..•• _ .•..•. __ .. __ .•.... 
Payments to air carriers._ •••... _ ....••.. __ .•... _ ..•••.....•• 

Total, Civil Aeronautics Board ••...•....•...........•... 

INTERSTATE COMMERCE COMMISSION 

$6, 120,000 $6,000,000 -$120,000 
========================== 

11,134,000 
27,327,000 

11,134,000 --·---·-····----
50, 000, 000 +22, 673, 000 

------------·----------
38,461,000 61, 134, 000 +22, 673, 000 

============================== 

Salaries and expenses ••..•.... _._._ •..•.................•. _. 25, 600, 000 27, 000, 000 + 1, 400, 000 
Payment of loan guarantees .•.•... ------------ .... ______ .•... 12 3, 313,500 3, 216,668 -96,832 

------------------------
Total, Interstate Commerce Commission .•• _._ •. _........ 28,913, 500 30, 216,668 +1, 303, 168 

See foG: 1 otes at end of table. 
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DEPARTMENT OF TRANSPORTATION AND RELATED AGENCIES APPROPRIATION ACT, 1971-Continued 

!Figures based on H.R. 17755, as modified by the House on Dec. 15, 1970. Bill died with the expiration or the session. 
See Interim continuing appropriation provision, Public: Law 91-M51 

TITLE I.-DEPARTMENT OF TRANSPORTATION-Continued 

Agency and item 

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY 

Estimates of new 
(obligational) 

authority, 1971 

New budget 
(obligatiOnal) 

authority 
appropriated, 

19711 

Increase<+> or 
decrease(-), 
appropriations 
compared with 

estimates 

Federal contribution .•........•...••..•...•••.•.•...•........ II $368,039,000 u $330,028,000 -$38,011,000 

Total, title II, related agencies.......................... 441,533,500 427, 378,668 -14, 154,832 

Grand total, titles I and II, new budget (obligational) 
authority........................................... 2, 741, 827, 437 2, 608, 134,605 -133, 692,832 

Consisting of-
1. Appropriations: · 

F!scal year 1971. .•........•....••...•.....• (2,553,816,437) (2,458,134,605) ~-95,681,832) 
fiscal year 1972 ....... -••...•.. - ... -... -... (188, 011, oool (150, 000, 000? -38, 011, 000) 

2. Appropriations to liquidate contract authorizations .. (4, 511, 000, 000 (4, 485, 365, 000 -25, 635, 000) 
3. Appropriation for debt reduction ••••..•.•..... _.. (137, 063 (137, 063 ••......•.•...•• 

a Conference action as ~are11d to by: the House on Dec. 15, 1970. 
t Reflects reduction of $610,000 In H. Doc. 91-333. 
• Includes $595,000 In H. Doc. 91-333. 
• Rate for operations for 9 months to Mar. 30, 1971. 
1 Contained InS. Doc. 91-104. 
• Includes $28,000,000 InS. Doc. 91-103. 
1 No limitation proposed. February 1970 budget document indicated an estimated $220,000,000 obligational level. This 

estimate was subsequently revised to $100,000,000. 
1 Excludes $2 225,000 considered under "Traffic and highway safety" (H. Doc. 91-333). 
• Includes $289,000 by transfer from "State and community highway safety" (H. Doc. 91-333). 
10 No limitation proposed. 
u Includes $2,225,000 transferred from "Office of the Administrator" (H. Doc. 91-333). 
" Contained In S. Doc. 91-95. 
11 Includes $188,011,000 advance for 1972. 
It Includes $150,000,000 advance for 1972. 



DEPARTMENT OF TRANSPORTATION AND 
RELATED AGENCIES APPROPRIATION 
ACT, 1971 
H.R.l7755 as modified by the House on December 15, 1970 

AN ACT 
Making appropriations for the Department of Transportation 

and related agencleR for the fiscal year ending June 30, 
1071, and for other purposes. 

Be it enacted by the 8enate and House of Rcpresentatfres 
of tile United States of America in Congress assembled, That 
the followJng sums be appropriated, out of any money in the 
Treasury not otherwis~ appropriated, for the Department of 
Transportation and related agencies for the fiscal year ending 
June 30, 1971, and for other purposes, namely: 

TITLE I 

DEPAR'rMENT OF 'rRANSPORTATION 

OFFICE OF THE SECRETARY 

SALARIES ANir ~XPENSES 

}"or necessary expenses of the Office of the Secretary of 
Transpol'ltatlo.n, including not to exceed $27,000 for alloca­
tion within the Department for official reception and repre­
sentation expenses as the Secretary may detennine; 
$17,535,000. 

'l'RANSPORTATION PLANNING, RESEARCH, AND DEVI!.'LOPMENT 

}.,or necessary ex{)f'nses for conducting transportation 
planning, research, and development acthities, including the 
collection of national transportation statistics; $14,u00,000, 
to remain a\·ailable until expended. 

GRANTS·IN·AID FOR NATURAL GAS PIPELINE SAl!'ETY 

}'or grants-in-aid to ('arry out a pipeline safety program as 
authorized by section o of the Natural Gas Pipeline Safety 
Act of 1968 ( 49 U.S.C. 1674) $500,000. 

CONSOLIDATION OF DEPARTMENTAL HEADQUARTERS 

}.,or necessary expenses in ronnection with the consolidatioh 
of departmental activities into the Southwest Area of 'Vash­
tington, District of Columbia, $4,845,000. 

CIVIL SUPERSONIC AIRCRAFT DEVELOPMENT 

}'or an additional amount for expenses, not otherwise pro. 
vided for, necessary for the development of a civil supersonic 
aircraft, including the eoustrnction of two prototype aircraft 
of the same design, and advances of funds without regard 
to the provisions of se~tion 3648 of the Revised Statutes, as 
amended (31 U.S.C. 520), 1 $210,000,000, to remain available 
until expended. 

[Total-, Office of tile Secretary, $247,380,000] 

1 Rate of operations for 9 months to March 30, 1{.)71. 

(5) 

$17,535,000 

14,500,000 

500,000 

4,845,000 

1 210,000,000 



$423,362,937 
(131,063) 

(debt reductwn) 
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.COAST GUARD 

OPERATING ExPENSES 

For necessary expenses for the operation and maintenance 
of the Coast Guard, not otherwise provided for, indudlng 
services as authorized by 5 U.S.C. 3109; purchase of not to 
excN'd sixteen passenger motor vehicles for replacement 
only ; and recreation and welfare ; $423,500,000, of which 
$137,063 shall be applied to Capehart Housing debt reduction: 
Provided, That the number of aircraft on hand at any one 
time shall not exceed one hundred and seventy-three exclu­
sive of planes and parts stored to meet future attrition: 
Provided further, That, without regard to any provisions of 
law or Executive order prescribing minimum flight require­
ments, Coast Guard regulations which establish proficiency 
standards and maximum and minimum flying hourd for this 
purpose may provide for the payment of flight pay at the 
rates prescribed in section 301 of title 37, United States Code, 
to certain members of the Coast Guard otherwise entitled to 
receh·e flight pay during the current fiscal year ( 1) who 
have held aeronautical ratings or designations for not less 
than fifteen years, or (2) whose particular assignment out­
side the United States or in Alaska, makes it impractical to 
participate in regular aerial fiights: Provided further, That 
amounts equal to the obligated balances against the ap­
propriations for "Operating expenses" for the two preced­
Ing years, shall be transferred to and merged with this ap­
propriation, and such merged appropriation shall be available 
as one fund, except for accounting purposes of the Coast 
Guard, for the payment of obligations properly incurred 
against such prior year appropriations and against this 
appropriation : Provtded further, That, except as otherwise 
authorized by the Act of September 30, 1950 (20 U.S.C. 
236-244), this appropriation shall be available for expenses 
of primary ·and secondary schooling for dependents of Coast 
Guard personnel stationed outside the continental United 
States at costs for any given area not in excess of those 
of the Department of Defense for the same area, when it is 
dPtermined by the Secretary that the 8'Chools, if any, avail­
able in the locality are unable •to provide adequately for the 
education of such dependents : Prodded further, That not to 
exceed $15,000 shall be available for investig·ative expenses 
of a confidential character, to be expended on the approval 
and authority of the Commandant and his determination 
shall be final and conclusive upon the accounting officer of 
the Government: Prodded ft~rfhcr, That not to exceed $100,· 
000 shall be avallable for ex{>E'nses, not otherwise pro\·ided 
for, necessary to enable the Coast Guard to discharge Its 
respon~iblltties in connection \Vlth the meeting of the 11th 
International Lifeboat Conference, including transportation 
and entertainment of official representatives. 

ACQUISITION, CONSTRUCTION, AND I:MPROVI<-:.MENTS 

For necessary expenses of acquisition, construction, re­
building, and improvement of aids to navigation, shore facil­
ities, vessels, and aircraft, including equipment related there· 
to; and services as authorized by 5 U.S.C. 3109; $94,000,000, 

9·!',000,000 to remain available until expended. 

RETIRED PAY 

J<~or rPtired pay, including the payment of oiJligations 
therefor otherwise chargeable to lapsed appropriations for 
this vurpose, and payments under the Retired Serviceman's 

64,530,000 ~·amity Protection Plan, $64,530,0000. 
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RESERVE TRAINING 

For all necessary expenses for the Coast Guard Reserve, 
as authorized by law, including repayment to other Coast 
Guard appropriations for Indirect expenses, for regular per­
sonnel, or reserve personnel while on active duty, engaged 
primarily in administration and operation of the reserve pro­
gram; maintenance and operation of facllties; and supplies, 
equipment, and services; $25,000,000; Prot,idcd, That amounts 
equal to the obltgated balances against the appropriations 
for ,.Reserve training" for the two preceding years shall be 
transferred to and merged with this appropriation, and such 
merged appropriation shall be available as one fund, ex­
cept for accounting purposes of the Coast Guard, for the pay­
ment of obligations properly incurred against such prior year 
appropriations and against this appropriation. 

RESEARCH, DEVELOPMENT, TEST, AND EVALUATION 

For necessary expenrPs, not otherwise provided for, for 
basic and applled scientific research, development, test and 
evaluation; sen.ices as authorized by 5 U.S.C. 3109; main­
tenance, rehabllltation, lease, and operation of facilities and 
equipment, as authorized by law; $22,500,000, to remain avail­
able until expended, including $13,000,000 for the national 
data buoy development pr,>ject. 

OIL POLLUTION }~UND 

}.,or the revolving fund authorized to be established pur­
suant ·to section ll(k) of the 'Vater Pollution Control Act, as 
amended, $20,000,000, -to remain available until expended. 

[Total, Coast Guard, $650,292,931.] 

FEDERAL AVIATION ADliiNISTRATION 

OPERATIONS 

For ne~ssary ex·penses of the Federal Aviation Adminis­
tration, not otherwise provided for, including administrative 
expenses for research and development and for e..~tablishment 
of air navigation facilities, and carrying out the provisions 
of the Public Law 91-258; purchase of three passenger motor 
vehicles for replacement only; and purchase and repair of 
skis and snowshoes; and ar~s and ammunition; $951,885,-
000: Provided, That $28,000,000 of the foregoing amount shall 
be derived from the Airport and Airway Trust 14i.md for com­
bating highjacking, .sabotage and other acth•lties endangering 
the secur.fty of civil aviation : Provided /lu-ther, That .there 
may be credited -to this appropriation, funds received from 
States, counties, municipalities, other public authorities, and 
private sources, for expenses incurred in the maintenance 
and operation of air navigation facilities. 

~.,ACILITIES AND EQUIPMENT 

}~or an additional amount for the acquisition, establish­
ment, and Jmpr<wement by contract or purchase and hire of 
air navigation and experimental facilities, ineluding the 
initial acquisition of necessary sites by lease or grant; the 
construction and furnishing of quarters and n-lated accom­
modations for officers and employees of the }.,ederal Avia­
tion Administration stactioned at remote localities where such 
accommodations are not available, but at a total cost of con­
struction of not to exceed $00,000 per housing unit in Alaska; 
$190,000,000, to remain .available until expended: Pro,l'idcd, 
That there ma~· be credited to this appropriation funds re­
ceived from States, counties, municiJ)alities, other public au-

$25,000,000 

22,500,000 

20,000,000 

951,885,000 

190,000,000 



8 

thorities, and private sources, for expenses incurred In the 
establishment of air navigation facllities: Prorfdcd further, 
That no part of the foregoing .appro}lrlation shall be avail­
able for the construction of a new wind tunnel, or to purchase 
any land for or in ronnection with the National Aviation 
}'acilities ~}xllerlmental Center. 

RF.SEARCU AND DEVELOPMENT 

'fi'or Pxpenses, not othPrwise ·providNl for, llP('{'SSary for re­
sParch, development, and service testing in accordancP with 
the provisions of the 'fi'ederal Aviation Act (49 U.S.C. 1301-
15!2), including construction of Pxperimental facllities and 

$45,000,000 acquisition of nPCPssary sites by lease or grant, $45,000,000, 
to Nmain a\•ailable until PX}lended. 

OPERATION AND MAINTENANCE, NATIONAL CAPITAl. AIRPORTS 

For expPnses incident to the care, operation, maintenance, 
improvement and protection of the fpderally owned civil ail·· 
ports in the vicinity of the District of Columbia, including 
purchase of Pight passengPr motor vehicles for police usP. for 
replacement only, which may exceed by $450 the general 
purchase price llmltation for the current fiscal year; pur­
chase, cleaning and rPpair of uniforms; and arms and ammu-

10,500,000 nition ; $10,500,000. 

CONSTRUCTION, NATIONAL CAPITAL AIRPORTS 

For necessary expenses for construction at the federally 
owned civil airports in the vicinity of the District of Colum-

4,000,000 bia, $4,000,000, to remain available until expended. 

:)12,500 

AVIATION 'VAR RISK INSURANCE REVOLVING FUND 

The Secretary of Transportation is hereby authorized to 
make such expenditures. within the limits of funds available 
pursuant to section 1306 of the Act of August 23, 1958 ( 49 
U.S.C. 1536), and in accordance with section 104 of the 
Government Corporation Control Act, as anwnded (31 U.S.C. 
849), as may be necPssary in carrying out the programs set 
forth in the budget for the current fiscal year for aviation 
war risk insurance activities undPr said Act. 

[Total, J.'cdcral Aviation Administration; $1,201,885,000.] 

FEDERAL HIGHWAY AD~IINISTRATION 

OFFICE OF THE AD!IIINISTRATOR 

BAI.ARIES AND EXPENSES 

}'or necessary expenses, not otherwise providE>d, as author­
ized by law, of the Office of the Administrator and staff 
offlc'('S of the 'fi'ederal Highway Administration, in<'luding 
serviCE's as authorized by 5 U.S.C. 3100, $512,500, together 
with not to exceed $14,773,500, to be transfNred from the 
appropriation for "Federal-Aid Highways (trust fmHl) ." 

BUREAU 01!' Pt:Bl,IC ROADS, LIMITATION ON GE~ERAI. l<~XPENSES 
(TRUST }"'UNO) 

For twcessary expenses, not othPrwisE> provided, for nd­
ministration, operation. and f(>S<>arch of the BnrPau of PubliC' 
Roads. as authorized by law. not to exceE'd $6U.460.1l00 shall 
be pntd. in accordance with law. from the appropriation 
"J1'ederal-Aid Highways (trust fund)'' (including ad,·ances 
and rpimburspments) : Prorirlcd, That ap))ropriations avail­
able to the Bureau of Puhllc Roads shall hP available for 
hire of passt>nger motor vehiclE's; uniform~ or allowances 
therefor authorized b)' law ( 5 U.S.C. 5001-5902) ; and services 
as authorizNl by 5 U.S.C. 3109. 
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FEDERAL-AID HIOUWAYS (TRUST }'UNO) 

For carrying out the provisions of title 23, United States 
Code, which are attributable to Federal-aid highways, to 
remain available until expended, $4,351,365,000, or so much 
thereof as may be avallable in and derived from the .. High­
way trust funn"; which sum is composed of $1,891,234,036, 
the balance of the amount authorized for the fis<·al yea.r 1969, 
and $2,445,785,950 (or so much thereof as may be available in 
and derived from the 11Highway trust fund"), a part of the 
amount authorized to be apprO}}riated for the fiscal year 1970, 
$12,011,809 for reimbursement of the sum expended for the 
repair or reconstruction of highways and bridges which have 
been damaged or destroyed by floods, hurricanes, or land· 
slides, as provided by title 23, United States Code, section 125, 
$158,053 for reimbursement of the sums expended for the 
design and construction of bridges upon and across dams, 
as provided by title 23, United States Code, section 320, 
$2,046,492 for reimbursement of sums expended pursuant to 
the provisions of section 2 of the Pacific Northwest Disaster 
Relief Act of 1965 ( 79 Stat. 131), and $128,660 for reim­
bursement of the sums expended pursuant to the provisions 
of section 21 of the Alaska Omnibus Act, as amended ( 78 
Stat. 505). 

RIGHT·OF·WAY REVOLVING FUND (LIQUIDATION OF COl\'TRACT 
AUTHORIZATION) 4fTRUST FUND) 

For payment of obligations incurred in carrying out the 
provisions of title 28, United States Code, section 108(c), 
as authorized by section 7(c) of the Federal-Aid Highway 
Act of 1968, to remain available until expended, $35,000,000 
to be derived from the 11Hlghway trust fund" at such times 
and in such amounts as may be necessary to meet current 
wjthdra wals. 

HIGHWAY BEAUTIFICATION (LIQUIDATION OF CONTRACT 
AUTHORIZATION) 

For payment of obligations incurred in carrying out the 
provisions of title 23, United States Code, sections 131, 136, 
and 319(b), to remain available until expended, $16,500,000, 
together with $500,000 for necessary administrative ex­
penses for tarrying out such provisions of title 23, United 
States Code, as authorized by section 6(g) of the Federal· 
Aid Highway Act Qf 1968. 

l\IOTOR CARRIER SAFETY 

For necessary expenses to carry out motor carrier safety 
functions of the Secretary, as authorized by the Department 

$1,,351,365,000 
(trust fund) 
(liquidation of 
contract 
authorization) 

35,000,0()() 
( Uquiflation of 
contract 
authorization) 
(trust fund) 

500,000 
16,500,000 
(liquidation 
of contract 
authorization) 

of Transportation Act (80 Stat. 939-40) :$3,580,500. 3,580,500 

~'OREST HIGIIWAYS (LIQUIDATION OF CoNTRACT 
AUTIIORIZATION) 

For payment of obligations incurred in carrying out the 
provisions of title 23, United States CodE:', section 204, pur-
suant to contract authorization granted hy title 28, United 
States Code, section 203, to remain available until expend~d. 
$17,500,000, a part of that amount authorized rto be appropri- 17,500.000 
ated for the fiscal year 1969: Provided, That this appropria· (liquidation 
tion shall be available for the rental, purchase, construction, of contract 
or alteration of buildings and sites necessary for the storage authorization) 
and rPpalr of equlpmE:'nt and suppliE:'s used for road constntc-
tlon and maintenance but the total cost of any such item 
under this authorization shall not exceed $15,000. 



$11,,000,000 
(liquidation of 

contract 
authorization) 

42,935,000 

51,000,000 
( liquid.ation of 

oontract 
authorization) 
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PUBLIC l.JANDS HIOIIWAYS (LIQUIDATION OF CONTRACT 
AUTHORIZATION) 

For payment of obligations incurred in carrytng out the 
provisions of title 23, United States Code, section 209, pur- • 
suant to the contract authorization granted by title 23, United 
States Code, section 203, to remain available until expended 
$14,000,000, a part of the amount authorized to be appro­
priatro for the fiscal year 1009. 

[Total, Federal 1/ighway A.dtnblistratlon, $4,593,000.] 

NATIONATJ HIGHWAY SAFETY BURF~AU 

TRAFFIC AND HIGHWAY SAFETY 

For expenses necessary to discharge the functions of the 
Secretary with respect to traffic and highway safety, in­
cluding services authorized by 5 U.S.C. 3109; $42,935,000, 
together with $2,611,000 to be transferred from the appropria­
tion for "State and community highway safety (Liquidation 
of contract authorization)." 

STATEANDCOM:MUNITY HIGHWAY SAFETY 

(LIQUIDATION OF CoNTRACT AUTHORIZATION) 

For the payment of obligations incurred In cturylng out 
the .provisions of title 23, United States Code, section 402, to 
remain a vatlable until expended, $51,000,000, of which not 
to exceed $2,611,000 may IJe advanced to the appropriation 
"Traffic and highway safety" and not to exceed $289,000 
may be advanced to the appropriation "Federal-Aid High­
ways (trust fund)" for administration of this program. 

[Total, National High'way Safety Bureau, $42,935,000.] 

FEDERAl .. RAILROAD ADMINISTRATION 

OFFICE OF THE ADMINISTRATOR 

SALARIES AND EXPENSES 

For necessary expenses of the Federal Railroad Adminis· 
tratilon, including services as authorized IJy 5 U.S.C. 3100; 

1,395,000 $1,395,000. 
BUREAU OF RAILROAD SAFETY 

For necessary expenses of the Bureau of Railroad Safety, 
not otherwise provided for, including services as authorized 

4,50o,ooo IJy 5 u.s.a. 3100; $4,500,000. 

HIGli·SPEED GROUND TRANSPORTATION RESEARCII AND 
DEVELOPMENT 

For necessary expenses for research, development, and 
demonstrations in high-speed ground transportation, $18,-

18,000,000 000,000, to remain availaiJle until expended. 

RAILROAD RESEARCH 

}"'or necessary expenses for conducting railroad research 
activities, $950,000, to remain available until expended, of 
which not less than $230,0000 shall be a vallable for freight 

950,000 car utilization studies. 

ALASKA RAILROAD 

ALASKA RAILROAD REVOLVING FUND 

The Alaska Railro&d Revolving }~nd shall continue avail­
able until expended for the work authorized by law, including 
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operation and maintenance of oceangoing or coastwise vessels 
by ownership, charter, or arrangement with other .branches 
of the Government service, for the purpose of providing 
additional facilities for transportation of freight, passengers, 
or mail, when deemed necessary for the benefit and develop­
ment of Industries or travel in the area served; and payment 
of compensation and expenSE's as authorized by 5 U.S.a. 
8146, to be reimbursed as therein provided: Provided, That 
no employee shall be paid an annual salary out of said fund 
in excess of the salaries prescribed by the Classification Act 
of 1949, as amended, for grade GS-15, except the general 
manager of said railroad, one assistant general manager at 
not to exceed the salaries prescribed by said act for GS-17, 
and five officers at not to exceed the salaries prescribed by 
said act for grade OS-16. 

[Total, Federal R<lilroad Administration, $!4,845,000.) 

URBAN 1\lASS TRANSPORTATION ADMINISTRATION 

SALARIES AND EXPENSES 

}'or necessary expenses of the Urban Mass Transportation 
Adminlst·ration, including services as authorized by 5 u.s.a. 
8109 ; $3,325,000. 

RESEARCH, DEVELOPMENT, AND DEMONSTRATION 

}'or necessary expenses for research, development, and 
demonstration projects as authorized by the Urban Mass 
Transportation Act of 1964, as amended (49 U.S.C. 1605); 
$6,000,000 to remain available until expended. 

[Total, Urban Mass Transportation Administration, 
$9,3i5,000.) 

SAINT LA 'VRENCE S·EA 'V AY DEVELOP~IENT 
CORPORATION 

The Saint Lawrence Seaway Development Corporation is 
hereby authorized to make such expenditures, within the 
limits of funds and borrowing authority available to such 
Corporation, and in accord with law, and to make such con­
tracts and commitments without regard to fiscal year limita­
tions as provided by section 104 of the Government Corpora­
tion Coutrol Act, as amended, as may be necessary in carry­
ing out the prog·rams set forth in the budget for the current 
fiscal year for such Corporation, except as hereinafter pro­
vided. 

LIMITATION ON ADMINISTRATIVE EXPENSES, SAINT LAWRENCE 
SEAWAY DEVELOPMENT CORPORATION 

Not to exceed $700,000 shall be available for administrative 
expenses which shall be computed on an accrual basis, in­
cluding not to exceed $3,000 for official entertainment ex­
penses to be expended upon the approval or authority of the 
Secretary of Transportation, hire of passenger motor ve­
hicles, uniforms, or allowances therefor for operatlon and 
maintenance personnel, as authorized hy law (5 U.S.C. 5901-
5902) and $15,000 for services as authorized by 5 U.S.C. 3109. 

Total, title I: 
[Definite appropriations _______________ $2,180,755,931) 
[Appropriations to liquidate contract au-

thorizations ---------------------- (4,485,365,000) J 
[Appropriation for debt reduction______ (131,063)] 

[Total, new lHtdget (obligational) au-
thority, DepartmcJit of Transporta-
tion ---------------------------- 2,180,755,981] 

$3,325,000 

6,000,000 
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Tl'l1LE II-RELATED AGI<~NCIES 

~ATIONAL TRANSPORTATION SAFETY BOARD 

SALARIES AND F.XPENSES 

}~or necessary ex}Wnses of the National Transportation 
Safety Board, including employment of temporary guards 
on a contract or fee basts; hire, operation, maintenance, and 
repair of aircraft; hire of passenger motor \'ehicles; ser,·lces 
as authorized by 5 U.S.C. 3109; and uniforms, or allowances 
therefor, as authorized by law (5 U.S.C. 5901-5902); 

$6,000,000 $6,000,000. 

CIVIIJ AERONAUTICS BOARD 

SALARIES AND EXPENSES 

For necessary expenses of the Civil Aeronautics Board, in· 
eluding hire of aircraft; hire of passenger motor vehicles; 
service-S as authorized by 5 U.S.C. 3109; uniforms, or allow­
ances therefor, as authorized by law (5 U.S.C. 5901-.'S902) ; 
and not to exceed $1,000 for official reception and representa-

11,134,000 tion expenses, $11,134,000. 

PAYMENTS TO AIR CARRIERS 

For payments to air carriers of so much of the compensa­
tion fixed and determined by the Civil Aeronautics Board 
under section 406 of the Federal Aviation Ac-t of 1958 ( 49 
U.S.C. 1376), as is payable by the Board, $50,000,000, to re· 
main available until expended. 

50,000,000 [2'ota1, Civil Aeronautics Board, $61,13~,000] 

INTERSTATE COMMERCE COl\11\fiSSION 

SALARIES AND EXPENSES 

}'or necessary expenses of tbe Interstate Commerce Com­
mission, including services as authorized by 5 U.S.C. 3109, 

27,000,000 $27,000,000, of which $300,000 additional shall be available 
. for the employment of car service agents, and $150,000 shall 
be available for valuation of pipelines: Provided, That Joint 
noard members and cooperating State commissioners may 
use Government transportation requests when traveling in 
connection with their duties as such. 

PAYMENT OF LOAN GUARANTEES 

For payments required to be made as a consequence of 
loan guaranties made by the Interstate Commerce Commis· 

3,216,668 sion under section 503 of the Interstate Commerce Act, as 
amended (49 U.S.C. 1233), $3,216,668, together wlth such 
amounts as may be necessary to pay lntereEit. 

330,028,000 

[Total, Interstate Commerce Commission, $30,216,668.] 

\VASHINGTON METROPOLITAN AREA TRANSIT 
AUTHORITY 

FEDERAL CONTRmUTION 

To enable the Department of Transportation to pay the 
\Vasbington Metropolitan Area Transit Authority, as part of 
the Federal contribution toward expense~ necessary to de· 
sign, engineer, construct, and equip a ran rapid transit sys­
tem, as authorized by the National Capital Transportation 
Act of 1969 (Public Law 91-143), including acquisition of 
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rights-of-way, land and interests therein, to remain available 
until expended $180,028,000 for the fiscal year 1971, and 
$150,000,000 for the fiscal year 1972. 

[Tot at, title I I: 
[Definite appropriations: 

[li~'i'J -------------------------- $277, 318, 668] 
[1912 -------------------------- 150,000,000] 

[Total, new budget (obliga-
tional) authority, related agen­
cies------------------------ 427,378,668] 

TITLE III-GENERAL PROVISIONS 

SEc. 301. During the current .fiscal year applicable appro­
priations to the Department of Transportation shall be avail­
able for maintenance and operation of aircraft; hire of pas­
senger motor vehicles and aircraft; and tmiforms, or allow­
ances therefor, as authorized by law (5 U.S. C. 5901-5902). 

SEc. 302. Funds appropriated under this Act for expendi­
ture by the ~"'ederal Aviation Administration may be 
expended for reimbursement of other Federal agencies for 
expenses incurred, on behalf of the ~"'ederal Aviation Adminis­
tration, in the settlement of claims for damages resulting from 
sonic boom in connection with research conducted as part 
of the civil supersonic aircraft development. 

SEc. 303. None of the funds provided in this Act shall be 
available for administrative expenses in connection with 
commitments for grants-in-aid for airport development aggre­
gating more than $250,000,000 in fiscal year 1971. 

SEc. 304. None of the funds provided under this Act shall 
be available for the planning or execution of programs the 
obligations for which are in excess of $8,500,000 for "High­
way Beautification" in fiscal year 1971, plus tbe additional 
amounts appropriated therefor. 

SEc. 305. None of the funds provided under this Act shall 
be available for the planning or execution of programs the 
obligations for which are in excess of $75,000,000 in fiscal 
year 1971 for "State and Community Highwav Safety." 

SEc. 306. None of the funds provided imder ·this Act shall 
be available for the planning or execution of programs the 
obligations for which are in excess of $27,750,000, exclusive 
of the reimbursable program, in fiscal year 1971 for "I<"'orest 

______ Highways". 
· -SEu;--2().7._ N_one of the funds provided under this Act shall 

be availalJle fo-r-lbe- planning or execution of programs the 
obligr.tions for which are in exeess of ~1!1,000,000 in fiscal ,year 
1971 for "Public JJands Highways". 

SEC. 308. None of the funds provided in this Act shall be 
available for administrative expenses in connection with com­
mitments for grants for Urban :\lass Transportation aggregat­
ing more than $600,000,000 in fiscal year 1971. 

SEc. 300. No part of any appropriation contained in this Act 
shall remain a vallahle for obligation l::eyond the current fis­
cal )·ear unless Pxpressly so provided herein. 

SEc. 310. None of the funds provided under this Act shaH 
be a\·ailable for the planning or execution of programs for any 
further construction of the Miami jetport or of any other air 
fal"ility in the State of Florida lying south of the Okeechobee 
"~.aterway and in the drainage basins contributing water to 
the ~~v£>rglad£>s National Park until it has been shown hy an 
appropriate study made jointly by the Departm£>nt of the In­
terior and the De1mrtment of Transportation that such an air­
port will not ha ,.e an adverse environmental effect on the 
ecology of the gverglades and until nny site seleC't£>d on the 
basis of such study is approved by the Department of the 
Interior and the Department of Transportation: Propided, 

./ 
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That nothing in this section shall affect the a,·ailability of 
such funds to earry out this study. 

This Act may be cited as the "Department of Transporta­
tion and Related Agencies Appropriation Act, 1971". 

I~EOISLATIVE IIISTOHY 

HousE REPORTS: No. 91-1115 (Committee on Appropriations) 
and No. 91-1730 (Committee of Coufprence). 

SENATE REPORT: No. 91-1372 (Committee on Appropriations). 
CONGRESSIONAL RECORD, volume 116 (1970): 

~lay 27: Considered and passed Housp. 
December 3: Considered and passed Senate, amended, 
December 15: House agrepd to conference report. 
December 29: Senate tabled conference report. 

Orand totral: 
Appropriations, de11nite: 

1971 ---------------------------- $2,458,134,605 
1972 ---------------------------- 150,000,000 

Appropriations to liquidate contract au-
thorizations ---------------------- ( 4, 485, 365, 000) 

Appropriation for debt reduction______ (137,063) 

Total, new budget (obligational) au­
thority, Department of Transporta­
tion and Related Agencies Appropri-
ation Act, 1911------------------- 2, 608, 134, 605 

Mr. McFALL. During the next 3 days our hearings will deal pri­
Jnarily with the controversial n1at.ter of the supersonic transport. 
This committee is very fortunate to have such distingui~hed witnesses 
on both sides of this controversial issue. 

'Ve are pleased to have as our first witness this morning t.he Secre­
~ary of Transportation, John A. Volpe. ~lr. Secretary, good n1orn-
1ng. 

STATEl\IENT OF THE SECRJ<:TARY OF TRANSPORTATION 

Secretary Vor.PE. Good morning, ~lr. Chairn1an and n1embers of the 
committee. As usual, it is a delight to cmne before your committee. 
I nm sure it would be redundant to say that the subject we are discuss­
ing here today is not new to any of us here in this room. The SST 
development program has been progressing for nearly 10 years and 
is now nearing its final stage which will culminate in two flying pro­
totype or experimental aircraft. All of us have been deeply involved 
in the serious analysis and debate which has been such an important 
part of this program. I believe that our discussions have served the 
purpose of inRuring that the final outcome of this program will be in 
1ine with the desires of this Nat ion. 

The appeal I make to you today is as sincere an appeal as I have ever 
Jnade in the 20 years since I entered public service. I want you to 
know that what I say here cmnes frmn the heart and the soul, as well 
as the 1nind. It represents my deepest convictions. It is devoid '>f poli­
tics. It comes from IllY concern for the future of IllY country and its 
position in the world of nations. 

Today, I want to come to grips with the rea 1 issues before us. I am 
here to seek your approval for the continued funding of this program 
for the development of two supersonic transport. experimental test 
planes-two prototype aircraft against which performance claitns 
ran be measured and environmental concerns weighed. I request your 
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approval of n funding level for fiscal year 1971 which will allow com­
pletion of the program on its planned schedule at minimurn cost. 

'Vhen I appeared before this committee a year ago, I was convinced 
that the continuation of the SST prograrn was of critical in1portance 
to the future of our country. 

Today, that conviction is stronger than ever. Events of the past year 
have fortified rny belief that American technology and .American 
know-how and detern1ination are equal to the task of building a super­
sonic transport which is compatible with the world's environment­
a transport which must be built if this great nation of ours is to keep 
pace with the fut1:re. Bill ~{agruder, our Director of Supersonic 
Transport Development, and other highly expert witnesses will go into 
the details of our technical progress during the past 12 rnonths. But 
let rne say here that problems which some said were insurrnountable 
just a year ago now are being solved. 'Ve are moving ahead in corn­
plete accord with the faith n1ost of us have had in t:he American ability 
for progress. . 

Our past discussions have raised many questions concerning various 
aspects of this program. Questions concerning economic fe.asibility, 
effect on the environment and national prioriti(l~ are perhaps among 
the rnost irnportant in our tninds. I sincerely believe that we are now 
in a position to answer each of these questions, based on factual data, 
so that there shou1d remain no doubt as to the wisdmn of proceeding 
with this prototype development phase to its conclusion. I r.m t:on­
fident that the Congress will reach this decision on the basis of facts 
to be presented here, rather than on the basis of unsupported charges 
and what has become at times almost hysterical sloganeering. 

ENVIRONMENTAL ISSUES 

It has seemed to me that I could hardly pick up a newspaper these 
last few tnonths without reading about some new charge of the dire 
consequences to our planet which would result from the flight of 
supersonic transports. It is charged that they woul~ blot out the 
sun, tnelt the ice caps, shatter our eardrmns, cause sk1n cancer, and 
disturb animal life to the extent that some specie,s would cease repro­
duction. Now, let me state categorically that this program will cause 
none of these thing-s to occur. This progran1 will, in fact, provide the 
best means for determining whether large numbers of supersonic 
transports will cause such problems and also provide us the oppor­
tunity to prevent any possible damag-e to this planet. 

I have spent enough years in public life to know that charges of 
this type are inevitable· in any new program which sh·etches 1nan's 
abilities to exist on this earth. And, history is replete with similar 
situations. There were cries of disaster or economic upheaval when­
ever new devices were introduced into our society. The sewing ma­
ehine, the steamboat, the automobile, the airplane-they all brought 
out similar opposition. Cries of "get a horse" greeted the drivers of 
our first automobies as they chugged down our streets. There is smne 
of that "a-et a horse" philo.sophy in todav\s onposition to the SST as 
some critics say they want to stop the SST in order to preserve our 
natural endrmunent. 

57-453 0-71-2 
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That is not to say that some of the concerns expressed are not 
legititnate and valid. 'Ve have recognized these. A.s a matter of fact, 
our entire SST research progra1n is de.signed to test such concerns 
under the scrutiny of our best research and technology. 

As you know, I have taken and will continue to tnkc strong positions 
against any transportation progrmn or project which I feel would 
cause irreparable dama!re to our citizens, either on environmental, 
soeial, or econmnic grounds. I mn not one to pursue progress shnply 
for the sake of progress. 'Vhat we have is a well-balanced program of 
progress which is planned to prevent any adverse side effects. 

Now, let tne point out specifically why I feel this to be the case. 

PRODUCTIVITY 

First, there is no question that the SST will be the most productive 
aircraft ever built. It will do the work of three of the new tri-jets or 
two of the big 747's. Let tne repeat that. This plane will do the work 
of three of the new tri-jets or two of the big 747's. This will have the 
very real effect of providing our airlines with a more efficient aircraft 
to meet the continuously increasing demand for air transportation. 
The operation of an aircraft which will do 1nore 1nore l?er unit of cost 
can only result in a more solid financial base for the airline industry 
as a whole. I might add here that this same attribute of higher pro­
ductivity will also make a tnajor contribution towards reducing the 
crowding of our skies. It will take fewer planes to meet the air travel 
demands and thus have a favorable impact on the reduction of air 
congestion and the resulting sid~ effects caused bv this situation. 

Suppose for a moment we had stopped building bigger and faster 
planes 30 years or so ago and had decided to go along with the DC-3. 
It was a good plane. lt would go fast enPug-h. 

For example, we now have about :3,000 transports in our air pas­
senger fleet. To do with DC-3's the job that is being done today would 
require 47,000 planes instead of 3,000. By 1980 we would need.145,000 
DC-3's, and by 1985 we would need nearly 200,000. Just think of the 
additional noise and pollution we would ha \·e. 

TECH NOl..OGICAL LE.\llf:RSHIP 

Second, the SST development program rep~·esents the advanc~ cut­
ting edge of civilian flight technology. In this field, you either win 
or you're not in the race at aJl. You stay out in frmit or you drop 
far behind. The ·united States is currently leading in aerospace tech­
nology. It is just inconceivable to 1ne thrtt this eountry would purposely 
forfeit first place in the area of civil avis.tion. 

ECONOl\IIC VIABILITY 

The technological lendership leads directly to tny third point. And 
that is the econmnic viability of the SST mid, in fact, our entire air­
frame industry. lJnles..~ we maintain our lead, our cotnpetitors will 
quickly take the market away frmn us. I would remind you that the 
Russians and the British and French are breathing dow"n our necks. 
The British-French Concorde is flying. A second generation Concorde 
1nay already be on the drawing boards. 'The Russian TlJ-144 is flying. 
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'Vhat more warning do we need than the two-page ad in a recent issue 
of Aviation 'Veek magazine. This ad, as you can see, shows the Hussian 
"family of airplanes"-led by the supersOnic T{J-144. 

In the upcoming ~larch 8 issue of the sa1ne magazine the Russians 
again have a two-page ad on the TU-144 alone. And the caption reads 
"If you are doing business in the worldwide aerospace market, do 
not make a purchasing dedsion before contacting us." 

I assure you they mean business. They intend to sell these planes 
in the world market. The TU-144 will be on display this summer at 
the Paris air show and you can bet they will be taking orders, and 
Aviation Daily reported just this last Friday that the Soviets wi11 
be introducing their SST Into re.gular commet:cial service this coming 
October, flying a domestic route between Moscow and the Pacific. 
Aeroflot plans an international route also with service between ~Ioscow 
and Calcutta scheduled tentatively to begin the week of October 23, 
and for those that don't know what Aeroflot is, it is the Russian 
national aidine. 

Similarly, the British and French are fully intent upon entering 
the world aviation market. Yet, the president of a foreign airline 
told me recently in my office that he would not buy the British-French 
Concorde unless we fail to build our own SST. And the reason was 
simple. He wanted to be able to buy the whole family of planes for 
his airline and he wanted them from one nation, and for that he is 
willing to wait for the Ameriean SST. If we do not build the SST, 
however, that foreign airline president, and I am sure many others, 
know that other families of airplanes will be available frmn other 
nations. 

Without the SST, this country will be unable to provide a complete 
family of planes. Our share of the world aircraft market will deterio­
rate. It is hardly necessary for me to repeat what this will mean in 
terms of jobs and balance of payment--50,000 direct jobs and a $22 
billion impact on balance of payments o\·er a 12-year period sp~nning 
the 1980's. 

LETTER FROl\1 TilE CHAIRMAN OF THE COUNCIL OF ECONOMIC ADVISERS 

This is not my opinion alone, Mr. Chairman. I received just this past 
week a letter fr01n the chair1nan of the Council of Economic Advisers, 
Mr. Paul ,V. McCracken, the pertinent parts of which I would like to 
read at this time. Mr. 1\{cCracken says, and I quote hitn in part: 

A commitment now to carry through the testing of the prototypes ls desirable 
on economic grounds. . . . · 

It appears, on the basis of information presently available, that the SST bas 
a reasonable probability of being commercially viable and able to repay its 
research and development costs to the Federal treasury. 

He goes on to say : 
We recognize, however, that there is considerable uncertainty abont many 

of the crucial factors related to the SST's commercial viability, in particular 
about its construction and operating costs and the way that thPSe will be affected 
by any modifications nect>ssltated by concern over noise levels nnd other environ­
mental effects. '.rhese uncertainties can best be resolved by actual t~ting of 
prototype aircraft. Once such a testing is completed, the economic viability of 
the SST can be more definitively ussessed, and the burden of th(' decision on 
whether to prO<'eed to full-scale development of the SST cnn then property be 
shifted to the private sector. 

./ 
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He makes another very key point : 
It should be borne in mind that our aircraft industry has been an important 

source of exports for many years. Moreover, this strong position has been based 
on technological superiority in the industry which has been adequate to offset 
cost nd\·antag('s that exist for many foreign aircraft producers. \Ve should, there­
fore, be particularly careful not to weaken technological superiority in this in­
dustry where we have had a strong comparative advantage. 

And signed "Sincerely, Paul "\V. ~lcCracken." 
(Mr. ~fcCracken's letter follows:) 
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THE CHAIRMAN OF THE 

COUNCIL OF" ECONOMIC ADVISERS 

WASHINGTON 

February 26, 1971 

Dear Mr. Secretary: 

The purpose of this letter is to pass along to you the 
Council's assessment of economic considerations pertinent 
'to the issue of continuing with the completion and testing 
of two prototype SST planes. A commitment now to carry 
through this stage is desirable on economic grounds. There 
is, of course, a risk that continuing through the prototype 
stages would turn out to have wasted resources if the SST 
were found to be infeasibl~. There is also a risk, if the 
project were terminated now, that later we would find that 
we should have carried forward. In our judgment the for. ~r 
is the prudent risk to assume. 

It must be realized that the SST is the only important 
civil aircraft program which did not have a comparable military 
aircraft development experience on which to draw research 
experience. The SST is not, therefore, unique in its reliance 
upon Federal expenditures for the research and developm~nt 
phase. It appears, on the basis of information presently 
available, that the SST has a reasonable probability of being 
commercially viable and able to repay its research and develop­
ment costs to the Federal treasury. We recognize, however, 
that there is considerable uncertainty about many of the 
crucial factors related to the SST's con~ercial viability, in 
particular about its construction and operating costs and the 
way that these will be affected by any modifications neces­
sitated by concern over noise levels and other environr~ental 
effects. These uncertainties can best be resolved by actual 
testing of prototype aircraft. Once such a testing is com­
pleted, the ecqnomic viability of the SST can be more 
definitively assessed, and the burden of the decision on 
whether to proceed to full scale development of the SST 
can then properly be shifted to the private sector. 

It is worth emphasizing that the Federal commitment extends 
only to this crucial research and development effort, an effort 
that was financed in part out of the defense budget in the case 
of other civil aircraft programs. No subsidy for the production 
phase of the program is being sought. As in the ca~e of other 
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civil aviation programs, financing of the production phase 
would have to stand the test of the market if the testing 
indicated the plane's viability. When viewed in the per­
spective of the whole SST program, therefore, the appro­
priation for prototype construction and testing is not 
large compared to the probahle value of the information 
it will provide. If this research and development program 
indicates that production of the SST is econorL1ic, we will 
have saved the substantially higher costs of re-starting a 
program that would have to duplicate much of the \~ork which 
would already have been done once. If the production and 
testing of prototype planes show them not to be feasible, 
the resources thus expended are still not large for our 
economy. 

There has been much discussion about the effects of the 
SST program on employment and the balance of payments. su. ·h 
weight as is given to the employment and balance of paymcr.~s 
effects of the SST must be based on consideration of alternative 
policies to provide employment and solve balance of payments 
problems generally. While those unemployed if the SST were 
terminated would eventually find new jobs as programs to expand 
the economy take hold, there would be real loss in national 
production while they search for new jobs. And in this con­
nection, of course, we must bear in mind that termination of 
the SST would enlarge unemployment in areas where the level 
of unemployment is already high. 

Assuming that there is a viable Anglo-French SST, termina­
tion of the SST program would aggravate our balance of payments 
situation. The SST will have no effect on the balance of pay­
ments until the late 1970's or early 1980's, and it is too 
early to say what our international economic position will 
require at that time. It should, however, be borne in mind 
that our aircraft industry has been an important source of 
exports for many years. Moreover, this strong position has 
been based on technological superiority in the industry which 
has been adequate to offset cost advantages that exist for many 
foreign aircraft producers. We should, therefore, be particularly 
careful not to weaken technological superiority in this industry 
where we have had a strong comparative advantage. 

Honorable John Volpe 
Secrr~t.Jry of 1'runnportation 
W.1•:llin•!l''"• II. ('. 
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CONTINUATION OF GJo:NERAJ. STATEllENT 

Secretary VoLPE. Our SST, incidentally, is designed to fly 400 miles 
per hour faster than the Concorde or the TlJ-144 and to carry more 
than twice as many passengers. Our a.ircraft is a n1ore et:onomically 
viable 1nachine than either of our competitors' and would therefore 
1naintain U.S. leadership not only for this plane but for the entire 
family of planes. I would emphasize that our design does not face 
the san1e questions of economic viability which have been raised re­
garding the Concorde. Our design will produce the kind of air trans­
port which the airlines need. For this reason, the recent questions about 
the Concorde are rele.vant to our progra1n only insofar as a delay in 
the Concorde program would have a fn.vorable i1npact on increased 
demand for our own SST. 

INTERNATIO~AL TRAVEL 

I also wish to point out what this airplane will accomplish in terms 
of bringing the world closer together-fron1 the standpoint of trade, 
education, and social interchange. The old description of tho "jet-set" 
as the only international travelers just does not apply any 1nore. The 
international jet market is as large as it is diversified. As a Jnatter of 
fact, projections show that by 1985 as many people will fly the North 
Atlantic as flew everywhere, in the free world last year, 1970. That's a 
mighty big jet-set. 

Int~rnational travel is now a matter of necessity in the conduct of 
business. Companies today are international in scope and must hop 
oceans and continents to remain competitive. The SST will provide 
the added ability to make international business and trade as quick and 
efficient as that within our own borders. 

Beyond these economic interests, the SST will have dramatic effects 
on the educational and social structures of the world. Consider that 
with the SST no point on the earth will be longer than 12 hours away 
fron1 any other point. Our young people, who are increasingly world 
citizens, will have the cheapest and fastest transportation available 
to travel easily throughout the world. Hopefully, the nations of the 
world will be brought together as never before through peaceful soc.ial 
interchange, 1nade convenient and acceptable by SST flight. 

ENVIRONl\IENTAL ASPECTS 

l\ly next point concerns the environmental aspects of this program 
which have generatoo perhaps the most heated controversy. First, let 
me put our progratn in perspective. "' e plan to build exactly two test 
planes-not a fleet of SST planes, as some would have you belieV(l. 
This is a pri1ne example of the "fly-before-you-buy principle." These 
two aireraft will in no way cause harm to our environment. 

Secondly, at the same time we have an ongoing program of environ­
mental research. Bill l\fagruder will detail these programs for you 
later. They are aiJned at evaluating- and determining before the facts, 
not afterward-any adverse effects on our environment that might 
occur from extensive supersonic "Aight operations. 
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As yon know, FAA rulemaking and congressional legislation, both 
now l)ending-, woulc1 prevent fti~ht overland at boon1-producing speeds. 
Already we know that the SST will be less noisy to the human ear on 
takeoffnnd landing than current intercontinental jets. And this past 
week our noise abatement committee was able to announce that sideline 
noise-the noise generated while the plane is on the ground at the 
airport-{'an be brought within the noise limitations required for new 
subsonic jets-a significant reduction from. the noise levels typical 
of jet operations hJday, and I couldn't have made that statment just a 
year ago. 

Thus, we have already overcmne what until recently was a major 
concern. 'Ve are confident that if Congress enables us to move forward 
with the program we will resoh·e the remaining concerns just as suc­
cessfully. Needless to say, if we stop the program we will never know 
the answers to these pressing questions. 

Never in the history of aviation, or for that matter, any other 
mode of transportation~ has a new machine been subjected to the 
amount of preflight study, research, planning, and evaluation as our 
two SST prototypPs. 'Ve are confident that enlig:htened American 
technology can overcome any problems that might develop. After all, 
a country which can send mei1 to the'inoon at the same time it preserves 
the Everglades, a country thaf transmits color TV pictures from space 
at the same time it says no to superhig:hwavs through historic sites, 
can be counted on to overcome possible problems with the SST. 

But. I want to reiterate one thing I've said again and again. And I 
mean it. If testing of the two prototypes or the concurrent environ­
tnental research show that the SST will do irreparable harm to our 
environment~ I will do everything nossible to insure, and the Presi­
dent has asked me to say that he would do everything possible to insure, 
that a lT.S. SST does not fly in com.mercial service. This is a com­
mitment I make, as I tmY, on 'behalf of this administration. 

All evidence indicateS that our SST's now in development can fly 
within our increasingly stringent environmental limits. But we must 
complete the two prototypes and conduct the tests to be sure. 

To stop the prototype development now would leave to foreign 
interests the experimentation and the final decision on whether SST 
fleets can be put into the a.ir without serious damage to the earth's 
environm~nt. It seems strange to me that those persons in t1his coun­
try who oppose the supersmiic transports would be content to leave 
such an important decision to foreign countries interested in super-
sonic flight. · 

~fr. Chairman, 34 eminent American scientists agreed with Dr. 
Edward E. David, Jr., the President's Science Adviser, when he said 
last December, and I quote him: 

Inst~ad of canceling work on the SST we should mount a vigorous program of 
£'XI>erim~ntatlon aimed not only at soh·ing the t~chnical probl~ms of economic 
supersonic transportation but also ,at assuring no und~sirable d'fects. 

I•ERCENTAGJ-; 01-' PP.OGRAl\I COl\IPLETION 

Finally, the last major point that must be e1nphasized is that this 
program is now two-thirds comnlete. 'Ve are nearing our goal of pro­
viding two flying prototypes which will verify for us as nothing else 
can the te~hnical, economic, and Pnvironmentrtl viability of the super-
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sonic transport. The final answers in all these areas simply cannot be 
determined by n1ore study, tnore con1ponent testing, or tnore ivory 
tower discussiOns. The only way to tell what needs to be known before 
such an aircraft can be flown commercially is to fly the prototypes 
and conduct an extensive test program. "\Ve are 10 years along this 
path. The U.S. Governtnent has invested more than $860 tnillion 
out of a total investment of $1.3 billion. Private industry-contrac­
tors and airlines--has presently iln·ested more than $246 tnillion out 
of its ootnmitted total Investment of $403 million. "\Ve have gone too 
far, invested too much, and are too near our goal to let tins all go 
down the drain wiH1 no tangible results. 

This year we are asking for $200 million, which represents approxi­
mately '3 percent of our total Department of Transportation budget. 
Funding at lesser levels wi11 increase total costs and increase develop­
ment time. 'Vith significantly decreased funding, the experienced 
teams of scientists, designers, and engineers working on this program 
would be disbanded. Thus, the program would suffer irreparable datu­
age. The team of subcontractors would undoubtedly be dissolved and 
the lT.S. Government would be faced with contract termination costs. 
To save probably $80 million this year would, in my opinion, be coun­
terproductive. It could mean an additional cost next year or the fo11ow­
ing year of between $150 to $200 million. This is a program W'hich, 
unlike mnny others, is op schedule, within cost, and faces no insur­
tnountable technical problems. "\Ve cannot and should not disrupt it 
by shaving off a few dollars in the name of economy. This, ~Ir. Chair­
man, is truly false economy. 

1\Ir. Ohalrman, with your concurrence I would like to ask Bill 
Mag:ruder to elaborate on son1e of the more recent developments and 
achievements in our program. But let me close with this final thought. 
This is the moment. of decision for this program and, in a larg-er sense, 
for this Nation's entire attitude toward t.he advance1nent of technology. 
As we stand on the threshold of commercial supersonic flight~ we can 
decide either to keep or throw away this country's aviation leadership. 
"\Veca,t~ decide to shrink from our responsibility to find the real answers 
on en v1ronmental effects, or we can proceed to conduct the neces~.ary 
flight tests to find solutions. And this decision rests with you in the 
Congress. 

Your decision will not be judged hv those who harbor some sort of 
national death wish which ~eeks to destroy this country's technology 
and profit making free enterprise. J 

Instead, gentlemen, the final judgment of yout· decision will be 
made a decade from now-in the 1980's, the decade of supersonic flight. 
Hopefully, the basis for that judgment will be the final findings of 
American research and development during the 1970's. 

The choice is yours. And history will judge the course whieh this 
Congress take.." during the next 30 days. This administration has not 
wavered in its support of the SST. "\Ve are supporting, in the strong­
<'St way possible, a bipartisan decision made by four lT.S. Presidents, 
a decision to build and test two experimental planes. "\Ve do not shrink 
ft·oJn our responsibilities. 'Ve look forward to finding answers, not 
withdrn wing fron1 our search. 

These two prototype aircraft will help us find answers to many 
que.."'t.ions about civil supersonic flight. They will put performanc& 
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and economic objectives to the test. And in concert with an intensive 
progran1 of environmental research, exchange comprehension for ap· 
prehension and answer fears with facts. 

Even at current scheduling rates, no conunercial SST's will be mov­
ing- down the runways until 1978. 'Ve cannot afford to further delay 
this program. 'Ve already know, for example, that stoppage of this 
prog-ram now would resuit in work force reduction totaling nearly a 
half 1ni11ion persons by 1990. The annual adverse impact on balance of 
trade would total $1 to $1.5 billion a ye.ar. 

SUl\11\IARY 

To sum up-we are in the process of building two of the best 
airplanes ever conceived by the 1nost capable aeronautical experts 
in history. 'Ve are well rlo,\·n the road to construction of prototypes. 
A large segment of the American economy is at stake. A key segment 
of our future transportation systetn is at stake. The Americ-an nvia· 
tion industry is at stake. U.S. technology ~s being called to account, 
yet may not be allowed to find answers If the prototypes are not 
built. 

~fr. Chairtnan nnd metnbers of the cotnmittee, I subtnit that this 
committee, and this Congt·ess, should support progress, should encour­
age lo~ical and reasonable testing, and should support the continua­
tion of the SST progrmn at the most efficient pace practical. 

This ends tny prepared statement, ~ntlemen. I would be happy 
to answer questions now or have Bill ~iagruder go on and then an­
swer questions together, at your pleasure. 

SST PROORAl\1 PRIORITY 

~Ir. ~IcF,u.L. ~fr. Secretary, we thank you for an (lXCellent nnd com­
prehensive statement. Prior· to ~Ir. ~fagruder's testimony, I atn sure 
the members of the com1nittee will have some question concerning your 
statement. 

There are a number of high priority programs, ~fr. Secretary, in 
the Department of Transportation which you head. 'Vith the urgent 
need to improve urban mass transportation, to provide additional 
safety on our highways and in our airways, why do vou feel ·that 
it is essential to continue with the development of a supersonic trans­
port? 

I know you have tQuched upon this in your statmncnt, but perhaps 
you would like to expand upon it. 

Secretary VoLPI-~. I certainly would be happy to, ~lr. Chairman. 
All of the pro~r·ams that we have in our own department, whether 
they be Jnass transportation, f?r wl~ich you .know we have fought very 
ha~d, and the Congress on a bipartisan bas1s has approved that legis­
latiOn, or whether they be railroad passenger service legislation or 
many other pieces of legislation or with education programs in this 
country, welfare pro~rnm ... s. p~blic safety programs, all have to be 
funded by taxes that the lJ.S. Crovernment collects frmn corporations, 
firms, and individuals. I believe that if we are to finance these other 
programs we ha ,.e got to be sure that we don't kill off one of the 
large industries in our Nat ion. The taxes that are paid by both the 



25 

airframe industry and all the subcontractors, in son1e 44 of our 50 
States, together with the individual incmne taxes by the wage earners, 
scientists, engineers, and all kinds of people in this industry, would 
not. be available to finance other progratns. 'Ve might find ourselves 
trying to spend additionaltnillions· or hundreds of millions of dollars 
in trying to provide n1anpower training programs and a few other 
things to find other jobs for these people. 

So I don't think that in terms of priorities a project which can 
do as n1uch by way of employ1nent and furnishin~ tax funds to the 
lT.S. Treasury is one that needs to take a back seat Insofar as priority 
is concerned ... 

CONCORDE ECONOMIC VIABILITY 

l\{r. McF Au~. :1\fr. Secretary, in your statement you mentioned the 
British/French Concorde. Last week it was reported that both the 
Rritish Overseas Airways Corp. and Air France have indicated that 
there is smne doubt as to whether or not the Concorde could operate 
economically. In view of these reported conclusions, do you still be­
lieve that the Concorde is a serious threat to our Nat ion's comtnercial 
air supremacy~ 

Secretary VoLPE. Mr. Chairman, may I say that, first of all, the 
thoughts that .you have just expressed were expressed in a ~ri~ish 
newspaper winch has opposed the Concorde from the very beginning. 
Second, may I say that the very next day after that article appeared, 
BOAC issued a· denial and noted that the Concorde is here and 
Britain's flal! airline expects to buy it and fly it. I might, incidentally, 
add that while the studies I am familiar with show the Concorde can 
he profitable, the U.S. SST is better, so, in any event, the market for 
our plane should be a substantial one. · 

'Ve have never attached a label of any kind to the Concorde. It will 
bo a good plane. From everything we 'know about it, it will be eco­
nomically viable and the British Overseas Airways Corp. which is 
their flag line, disputed that statetnent and corrected it the very next 
day. 

WHITE HOUSE OFFICE ~IEl\lO ON SST 

Mr. 1\t:cFALL. Mr. Secretary, there has been considerable controversy 
about the SST, as yon mentioned in your statement. One of the state­
ments which reportedly was critical of the prowam was prepared at 
the specific request of Dr. DuBridge, former Director of the Presi­
rlent'~ Office of Science and Technology. This report has not been re­
leased. Could you t~ll us why this was not released? Why shouldn't 
this report, if it contains information about any possible environ­
mental dangers of the SST, be made ltvailable to i.hose who are being 
asked to vote for funds for this program? 

Secretary 'r or~rE. I would be happy to, ::1\-Ir. Chairman. Let us re­
metnber, first of a11, that this was an interoffice memo at the 'Vhite 
House le\·el. The President asked a great 1nanJ' people about their 
thoughts and their recommendations with regard to the SST not too 
Ion~ after he came aboard and after I had indicated to hitn that I 
belie,·ed a review of this program was essential. 

I will say that the report at the. present time is considerably out of 
date. Its details you might say ought to be considered academic at this 
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time. It. should be noted, however, that. one of the individuals consulted 
by Dr. DuBridge, Dr. Richard Garwin, has since testified on his calcu­
lations on the noise characteristics 0f th~ SST and it must be presumed 
that these opinions, now well known to the Congl'·ess and circulated 
liberally to the public, were included in Dr. DuBridge.'s memo. 

The misleading nature of Dr. Garwin's pronounc~ment on SST 
noise is revealed in a. letter from Dr. Branscomb, Director of the Na­
tional Bureau of Standards, and I would be happy to make a copy 
of that letter available. 

In any event, the scientific and technical appraisals of SST, the 
climate and noise characteristics, conducted since February 1969 
supersede, in my opinion, an earlier opinion. There i~, therefore, no 
purpose t{) be served on releasing an interoffice working pa.per which, 
good or bad, certainly has been overtaken by events since then. 

ALTERNATE METHOD OF FINANCING 

Mr. McFALL. Let's go, then, to the financing of the SST. Is your 
Department or any other org-anization in the administration work­
ing on any possible alternative 1nethod of financing the prototype 
development which could be used in the event that Congress does 
not vote to continue t{) fund the program with direct apprOJJriations ~ 

Secretary VoLPE. Mr. Chairman, I have, of course, g1ven great 
thought to that possibility. I think that we have to consider the fact 
after I have studied this at some length, what our competition is. 
Our competition is 100 percent Government-financed. For both the 
Fre.nch and British the entire investment is Government-financed. 
The Russians', I don't have to tell anyone here, is entirelv Govern­
ment-financed. And, frankly, we have not been able to come up with 
any alternatives that would finance the completion of the prototype 
development phase. 

. LUHT OF LEGISLATIVE AUTHORITY 

~:lr. McFALL. Do you feel that the present basic legislative nuthority. 
for the SST is limited to the construction of the two prototypes and 
100 hours of test flying~ 

Secretary VoLPE. I believe that our present authority is limited to 
developmental work and testing, and the purchase of experhnental 
aircraft and engines. Anything beyond th1s would require new au­
thorizing legislation by Congress. 

Mr. McFALL. That is as far as you can go on the present legislation 1 
Secretary VoLPE. That is correct, sir. 

OOVERNI\IENT SUPPORT DtJRINO PRODUCTION 

~:lr. McFALL. The President of the Boeing Co., Mr. T. A. 'Vilson, 
reportedly stated that he thinks some kind of strong Government 
support will be required during the production phase. 'Vhat kind of 
Government support do you feel will be required during the produc­
tion phaEe 1 And would financin~ the production phase with feder­
ally guar~nteed loans require additional legislative authori-:·ation 1 
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Secretary VoLI~E. Let me answer the last part of your question first. 
It would require Federal legislation if guarantee of loans were dee1~1ed 
necessary. I think ~{r. "Tilson, and I an1 sure he can speak for hun­
self, was probably looking at all possibilities. '!'here is a l?ossibility, 
although I doubt it very nntch, that the econmnic situatwn in ~ur 
Nation and in the airline industry in particular, as well as the air­
frame industry, tnight be the smne 8 years fr01n now as it is today 
when the airilines will be buying the SST. 

The fact is that I think as Americans we look forward to the con­
tinuation of the leadership we have enjoyed and I would foresee that 
within the next year or two we would see a definite turnaround in the 
American industry insofar as the airlines are concerned and perhaps 
the airframe industry as well, provided that we stay in the leader­
ship insofar as the civilian aviation technologY. is concerned. 

Now, I would say this: Within a year, possibly less, I think we 
will start to see a turnaround in the a1rline investlnent picture which 
has been disturbed by the fact that there were not the increases in 
percentages of travel which they had estimated and were enjoying up 
until a year and a half or 2 years ago, maybe two 'and a half years ago. 
But the fact is, and I don't suppose I could blan1e t.he airlines alone­
! think Government through some of its regulations to~ther with 
industry may have caused some of the problems now existing. 

It is my personal belief, as a result of investigations that this admin­
istration has made, as a result of some evidence and testimony which 
has been submitted to the Congress by the administration with regard 
to the regulatory agencies governing transportation, together with 
the improvements in the economy and other measures, that the airlines 
and the airframe industry will be in a position to finance the construc­
tion of the commercial floot without Government assistance. 

AIRLINnJ ABILITY TO BUY SST 

Mr. J\lcFALL. You touched on this in your answer, Mr. Secretary, 
the state of the airline industry today, which is low. Do the airlines 
really have the ability to buy another new plane and/or will that situa­
tion change ~y the time we have the SST ready~ 

Secretary VoLPE. There are two parts to my answer to that question. 
F!rst, let me .say t~nl~ the airli}les. of America are able. to compete 
w1th the fore1gn a1rhnes they w11l JUSt go down the dratn, anyway; 
and that would happen because the other airlines would have the 
supersonic transport manufactured by other nations. 

Second, I would certainly feel that the airline industry has learned 
a !essou during the last year or two, ~rhaps a few lessons. And I 
thtn~, between what Government does by way of some deregulation 
and Improv~ment in .t~lE~ regulatory authorities, together with the fact 
tba~ they wiH be utihztng a groat deal more of the seat capacity in 
·thetr yl~nes t~an !they have 1been utilizi!1g during ~he last 2 years, that 
the atrhnes will !hecome/rofita.ble agatn and he In a position to buy 
·t~e SST's. As I indicate in n1y testhnony, it is a n1uch 1nore produc­
tive p~ane than the others and, if anything, would help them to stay 
on tnet r feet. 

./ 
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LEGAL ACTION TO BAN SST 

~{r. ~fcFAr-L. ·\Vould you care to comment, ~{r. Secretary, on the 
legal action contem·plated by the St.ate.s of ~{aryland and New York 
to han the SST due to noise 1 

Sooretary Vo1.1~E. I have talked to both the Governors of these two 
States ·and~other Governors, and I have indicated to them that I would 
hope that they would wait to find 'Out what the SST is going to do by 
way of noise;before ·they start passing laws. 'Ve don't generally pass 
laws, or we don'·t generallv prohibit son1ething until we know what 
that something is going to do. It seems to n1e, and I have urged the 
Governors of both these St.ate.s-and I think I at least got a receptive 
ear, although l can't cmnmit thmn to any program, or. their le.gisla­
tures for that n1atter-that I would hope they would wait and find out 
what the prototypes show nnd what we are going to get by way of 
noise. It could be less than wha-t we are getting now. I know it is goin~ 
to be less than ·the 707's, which they are taking into l{ennedy and 
Friendship, so that I would hope that they would await the final 
actions and the final results, before legislation is passed. 

DR. GARWIN's RJojLATIONSHIP TO THE SST 

~{r. ~fcFAl.L. Dr. Garwin has been very outspoken about the SST. 
'Vhat is his relationship to the SST program~ Is he the President'E 
adviser on the SST~ 

Secretary VoLPE. Let me say as ~pecifically and as strongly as. I can, 
Dr. Garwu1 has never been and Is not now the personal adviser to 
the President on the question of the SST. An impression has been per­
mitted to develop, based upon his activity as a tnember of the Science 
Advisory Committee, which undertakes tasks under assignment from 
the President's science advi~er, and the President's science adviser 
in return reports to and advises the President. Both ~fr. David, the 
President's present science adviser, and Dr. Dullridp:e, his predeces­
sor, have strongly uru;ed that the SST program continue, and, as a 
matter of fact, in a letter of April 22, 1970, last year, to Senator Prox-
lnire, Dr. DuB ridge says that: ' 

This is in response to your inquiry in regard to the view of the Office of Science 
and Technology with regard to the matter of the supersonic transport. 

and he closes with the admonition: 
Thus on the whole, I would strongly recommend that yom- committee endorse 

the Presldent,s proposal that the United States proceed with the SST project. 

AIRLINES NEED FOR SST 

Mr. ~fAnoN. I would like to ask one question. 
~{r. ~lcFALI.. Yes, Mr. Chairman. 
~fr. MAHON. ~fr. Secretary, the airlines apparently made a mis~ 

take in buying the 747, because apparently the economy of the coun­
try wasn "t ready for it.. In view of this, is it fair to assume that they 
would lw ready to buy a more advanced pl~ne ~ In other words, will the 
country be ready for the SST when the SST is ready for the country~ 

Secretary VoLPE. If the SST were to be ready in a year or two or 
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even possibly 3 years, ~fr. Chairman, I would say that the answer 
could well be that the airlines would not be ready, and the airfra1ne 
industry might be hurt, because it would not have had the opportu­
nity to produce the nmnber of 747's that arc required in order to 1nake 
it econmnicall~y viable. 

The fact is that the SST will not be available for a 1nininnun of 
7 years, and possibly a little 1nore, and as I explained to you in my 
opening statmnent, the fact is that the supersonic transport that is 
now planned will be twice as productive, or will be as productive as 
two 747s. Airlines or any other firm prospers only oo long as it is 
able to operate efficiently, and the Inore efficient the plane that is pro­
duced, the 1nore npt those airlines are to stay in business. I would say 
that within 7 years from now, they will have utilized the 747s to the 
point where the country and the ail'lines will be ready for the SST. 

ENVIRON~fENTAI_, ISSUES 

~fr. CoNTE. ~{r. Secretary, I want to join the chairnmn in con­
gratulating you for a very thorough state1nent.. You have certainly 
done your homework, done it well and made a very fine presentation 
here. 

Mr. Secretary, some of the environmentalists see n. 1najor principle 
at stake in the SST controversy. They say that the time has cmne 
when private citizens should not have to prove that go,Ternment proj­
ects are harmful to the e11viromnent. Rather the governtnent should 
prove to the people that the projects are not harmful to the environ­
Inent. '\Vhat is your philosophy on this, with regard to the SST pro­
gram~ 

Secretary VoLPE. I think, Congressman Conte, that tJ1e people are 
entitled to have all the facts, and our progran1 that we have enun­
ciated here this morning, and the program we have boon :working on, 
wi1l enable us to actually answer all of the questions which our 
citizens have raised. 

They have raised tnany, far beyond what are on the record, as a 
n1atter of fact. The rea.son that we are spending as 1nuch additional 
mon~y as we are on research, e\·en before testing the planes which w.ill 
provide all of the answers we need, beyond what environmental studies 
will do. These are going on concut:rently, both the environtnental 
studies as well as the production of the fwo SST prototype planes. 
~fy answer is I believe the people ar~ entitled to every piece of in­
formation we can give thmn, to assure thetn that environmentally this 
will be more than just an acceptable plane, but a better plane as a 
matter of fact than most that we built in recent years. 

~fr. CoNTE. ~fr. s~retary, if it could be shown that flying a fleet 
of SST jet liners would indeed create a significant health environ­
tnental danger, would you still think it advisable to proceed with the 
prototype program, and if so, why 1 

Secretary VoLPE. If I felt that. we could get the answer to your ques­
tion without the construction of the two prototypes, I would say stop 
it right now .. But we cannot get all the answers\ve need, until we con­
struct the two experimental planes. Once we have produced the two 
experimental planes, once we have tested those planes thoroughly and 
just as thoroughly as it is humanly possible, at the altitudes they will 
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fly, and in every other way. taking the bugs out of them, if you will, 
tl;en and then only will I'be willinJ! to put IllY name on the line and 
recommend to the President that this country should proceed with 
tho developtnent of a ~eet of SST's. I would be the. very. first one to 
recmnmend to the President, "Look, we have spent quite a httle money, 
four Pt-esidents have gone through this, they have all approved this, 
but we have come to the point where we now have the answer, and 
this plane can't be produced so that environtnentally it will be ac­
ceptable." 

Now I don't think that is going to happen, because I don't think the 
airfrmne industry, as well as the airlines in this country, would have 
put up some $400 million, which is the mnount they will have put in 
when the prototypes are completed, unless they had a pretty good idea 
that this was going to be successful. 

They have had to work awfully hard, because we have really put 
the stick to then1, as far as really getting down the line on noise and 
pollution, but it seems to 1ne that the big point to remember here 
is that if such an eventuality should come about, namely that for wha~­
ever reasons we should find that it could not be produced so that It 
would be acceptable environmentally. I would recommend to the Presi­
dent we scrap it. It would also give us this added advantage, if I may 
add this, Congressman. It would ~ive us the additional advantage of 
having the answers to those other foreign airlines who fly internation­
ally, to be able to give them specific answers as to why we would not 
accept their planes for landing in our country, because we would have 
tested out everything we possibly ~ould. . . 

If we stop the program at this particular hme, we could start a 
rather serious international debate as to whether or not our stopping 
of their landing in this country was based on econmnic factors because 
we hadn't proceeded with a SST, or whether it was really based on 
environmental grounds. If we have fully tested the plane, we would 
have all of the answers. 

AIR TRAVEL FORECASTS 

Mr. CoNTE. You speak of an increasing demand for air transporta­
tion. Do you have any figures comparing future demands for domestic 
air travel with future demands for foreign air travel1 

Secretary Voi.PE. I happen to have that in numbers, Congressman. 
The forecast for airline passengers over the next decade indicates a 
tripling. Today almost 45 million Americans fly domestic airlines~ 
22 pe.rcent of the ]lopulation. Six million Americans fly international 
fli~hts. about 3 percent of the population. That is today. 

Our best prognostications and estimates show that by 1985 126 mil­
lion Americans will fly domestic airlines, 50 percent of the popula­
tion estimated at that time, and 25 million Americans are projected 
to fly international, some 10 percent of the population. 

NATIONAL PRIORITY 

~Ir. CoNTE. Thank you very much. But in view of the many press­
ing social problems that face 'this co~mtry, so much money and energy 
has been diverted to the war in Vietnam, is maintaining first place 
in civilian technology really a crucial national priority~ 
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Secretary VoLPE. If that were the only reason, Congressman~ for our 
progress with this plane, I would say that I would not be a \'ery wise 
tnan to recommend it, and I don't think the Congress would be \'cry 
wise to accept my reconunendations, if that were the only reason for it. 

As I indicated, the president of this airline from o\·erseas sat in 
tny own office just about 3 weeks ago, and he said it. publicly, not in 
this country, but outside of this country, outside of lns own country, 
that he would not buy the Conrorde unless an American SST was not 
built. That is the reason why I belie\'e that as far as priorities are 
concerned, we want to stay in the position of keeping employed any­
where fron1 a half million poeple, in the airframe, engine, and the 
associated industries, rather than put them on welfare rolls. That isn't 
going to happen tomorrow or the next day or 2 years from now, but 
we could foresee it happening 7 or 8 years down the line. They could 
be put into some other emllloyment, 'if other employment was avail­
able and trained for it, if t. 1at was necessary. It just seems to me that 
when you think in terms of priorities, we arc thinking today in tern1s 
of trying to keep people employed. 

Now I don't 1nean keep them en1ployed under any circun1stances, 
regardless of how tntwh noise or how tnuch pollution a plane or an­
other vehicle might cause. I mean to keep them gainfully en1ployed 
in an industry which has brought about such a great leadership in 
this industry, in the world on the part of our Nation, and an industry 
which will continue to do this, provided we maintain leadership. If 
we· don't maintain leadership, we lose not just leadership, we lose 
jobs, and we will be exporting unetnployment instead of planes. 

TECHNOLOGICAl~ FALL-OUT 

~fr. CoNTE. In relation to that question1 many critics have responded 
to the technological fall-out argutnent t>y pointing out the Defense 
Departinent officials have found the systems similar to those going on 
in the supersonic transport are already under developtnent for tnili­
tary and commercial application. If tliis is the rase, do we really need 
the SST pro~ran1 to advance our technolog-ical knowledge? 

Secretary VoLPE. I would like to ask l\fr. Beggs, tny lTnder Secretary, 
to answer that question. I think I have the answer, but I an1 sure 
that. he can do it better than I can. 

Mr. BEGGs. Congressman Conte, the issue of the advance of tech­
nology is, of course, I believe a secondary issue here, however, a highly 
important one. This progra1u, when it was initiated, built upon tech­
nology that had been developed by the Department of Defense, in such 
programs as the B-70 the SR-71, and so forth. · 

It is, however, at the present titne, and has been for about the last 
6 years or 7 years, the only progran1 working toward a supersonic 
cruise type machine. As such, it repr~ents a very large advance. in 
many areas of technology; technology 111 the aerodynamic field, which 
is very importnnt. not only for the construction of this aircraft, but 
which will advance the general state of the art throughout the indus­
try; technolo~ on materials, such as titanium and other high strength 
materials, \YhiCh will be used in the construction. 

I might add that. this technology, the tnaterials technology, has con­
sistently and throughout the history of the aeronautical industry, 

57-453 0-71-3 
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be~n a case where the materials technology developed by the aero­
space. indush·y has moved aeross the entire economy, so it has ~come 
very nnportant.. Ahuninum, of course, has been the outstanding ex­
ample. IIowe,·er, there have been many, many others. 

The technology that will come out of the program is not only im­
portant for the industry, it is important, I might add, for the future 
of the defense program, and Dr. Foster has so indicated to us in a 
letter, that. he believes the technology will be useful, and will be a basis 
that the Defense Department can 1ise for the future. It will also have 
important fall-out and important application in the civil sector. Tho 
application of the new materials and some of the new technology in 
industry generally will undoubtedly have a very, very broad and 
highly beneficial effect. 

CONCORDE AND TU-144 COliPETITION 

~Ir. CoNTE. l\Ir. Secretarv, you mentioned the Concorde and the 
Hussian TlT-144:, but thus fi1r "the prototypes of the Concorde really 
haven't come up to expectations. The noise level, they tell me rignt 
~low, could not 1neet FAA regulations, under present standards. They 
are still working on this. That is the lateral noise. Seat capacity is 
~mall, about 110, 112, or 114 seats. I don't know whether economically 
i.~ will be feasible. 

In regards to the Russian TU-144, it is very lllllikely that any 
"'estern den1ocratic country would purchase a Russian-made plane, 
because the airlines would be dependent for spat·e parts and replace· 
1nent models on a totalitarian country, which in tn111 would make it 
very, very difficult for then1 to obta{n these parts. Therefore, is the 
Concorde, or the Russian TU-1!! breathing down our backs as 1nuch 
as sorne people say that it is? 

Secretary Voi.PE. The fact is, Congressman7 No. 1, as far as the 
Concorde Is concerned, they already have specific options. There are 
some people who say it is not 1neetlng all of the obJectives that they 
started out to try to 1neet.. Frmn every indication we have, they have 
1net the objectives they started out to 1nert. The fact is that we have 
become tnore strict, severe, caB it what. vou will, in the noise stand­
ards that we decide.d we were going to tr)r to employ in our own SST, 
and this is now below what the British and the French started out 
to meet. They are at the lC\·els which they started out to 1neet, and 
are working very hard right now to reduce those. 

There is ample evidence that., even though it is a smaller plane and 
will naturally cost. less, it c~u1 be an econ01nically viable plane. 'Ve 
don~t believe it will be as economically viable as our own SST, but 
nevertheless an economically viable plane, and we think that it will 
have customers for purehase. 

As far as the Uussians are concerned, we should not, in 1ny opin­
ion, discount their abi1ity to co1npcte in the world 1narket.. They have 
quite a few carrots they can hold out for the purchase of their SST. 
Per1nission of flight over the Soviet Union is No. 1. No.2, the interest 
rates that they can offer on orders for their SST is fnr below the 
rates that we ·can afford to give, and the ·fact is that they also can 
subsidize, because it is entirely a Government-operated proposition, 
and if they desire to, they could se11 a $a5 million plane for $27 million, 
to start:. to get a hold on this mat·kct. 
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The fact is, I would also like to add, that the Sodet Union has now 
joined the International Ci vii Aviation Organization, something which 
they had not done until just this past yen.r. They even sent repre­
sentatives to the internatiOnal conference we had just a. few weeks 
ago on air piracy and antihijacking procedures, so they are in this ball 
game to stay. I don't think that we should take it for granted that they 
are going to be a very minor competitor. 

GOVERNl\IENT~S COl\DUTl\IENT 

l\fr. CoNTE. l\fr. Secretary, I an1 told that I have trespassed my time 
1imits. I have about 50 more questions. I will get baek to you later on. 
Thank you. 

l\{r. ~fcFALL. 'Ve will come back to you, l\fr. Conte. l\fr. Boland. 
l\{r. BoLAND. l\fr. Secretary, I want to compliment you on your 

statement. I have known you for a great number of years. I am con­
vinced from what you are saying here today, and the manner in which 
you have said it, that this does come fron1 your heart, and it does rep­
resent your deepest convictions. 

I am delighted that we have this public hearing, this open hearing, 
with all the press, radio, and television, and with people who are 
terribly concerned about this problem. It does give an oppottunity 
for the Deparhnent to have its day and for the proponents of the SST 
to have their say, so that their words and feelings can get into the press 
and the tnedia. 

I have been on this subcommittee since its birth 5 years ago, and on 
the Independent Offices Subcomn1ittee on Appropriations that pre­
viously. handled the funding of the SST. As you indicated, this is not 
sometlnng new at all. It goes back perhaps 10 years to 1963 or 1964. 
It was the judgtnent of the President at that time, after a consultation 
with an ad hoc comtnittee, that he appointed, to evaluate whether this 
N at.ion should go ahead with the developtnent of the SST. 

The committee tnembers that fortned that committee came frmn in 
and outside of the. Governtnent, and after many hearings, after 1nuch 
testhnony and volmnes of infortnation on the subject, the report was 
made to President J(ennedy. 1\t that time his judgtnent was that this 
Nation should ~o ahead and develop the SST. 

It will be said here that his caveat was that we ought to spend only 
700 and smne odd tnillion dollars, that the Go\·ernment's commitment 
ought to stop at that time. Inflation, of course, has 1noved ahead by 
leaps and bounds since that time, and our cmnmitment now hns gone 
to $1,200 million. That was the figure a few years ago. Today you used 
the figure of $1,300 million. Now what is it? 'Vhat is the Governtnent's 
commitment for the research and developtnent program~ 

Secretary Vol,PE. Up to $1,300 1nillion. 
l\fr. BoLAND. 'Vhy has there been an increase frmn $1.2 billion to 

$1.3 billion plus over the past few years? 
Secretary VoLPE. I can answer that question, Congressman. Know­

ing a little bit about construction and the price of merchandise, steel, 
titanium, which is one of the fallouts from this program, I can say 
that the increase in cost in this program, when cmnpared with many 
other programs that the Federal Government and private industry 
have undertaken, is probably the lowest percentage increase of any 
program I know. 
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~1r. BoLAND. I have noted in the testitnony that ~lr. ~Iagruder is 
going to give to this conunittee, after your testimony, that the o\·er­
sight in this progran1 has probably been as close and as good as any 
program that the Govermnent has been engaged in, that the progran1 
is almost on target with respect to costs, that the costs have not 
escalated. 

Let me say that this conunittee here can take smne pride in this. 
It was this committee that insisted that there be better oversight with 
the contractors, people frmn the Government looking over the shoulder 
of Boeing and looking over the shoulder of GE, to be sure that thP 
Government. is getting itr. tnoney's worth and that we are not goin~ 
to have. the kind of cost <Jverruns that developed with the C-5A and 
smne other progratns of the Government. 

Secretary VoLPE. That was in 1969, Congressman, that this com­
mittee addressed itself to that question. 

ECONOMIC CONCERN 

~Ir. BoLAND. You have addressed yourself to a number of problems 
here that the SST has had. There has been a shifting or there will 
now be a shifting of the. emphasis, I think frOJn the environmental 
attack on the progr~un to the profits-whether the SST is a plane that 
ought to be built because when it is built, it is going to be a white ele· 
phant.. Some comtnentators and son)e columnists and tnany who op­
pose this progrmn feel the environmental argmnent is not very con­
vincing and so att.ack it on its economic feasibility. 

'Ve are building SST prototypes as von have indicated, and I take 
it this is so, to find out. preci8ely what the problems are. Is there 
really an attack upon the enviromnent, as some of the physicists, 
mathematicians~ environmentalists, and conservationists say? If there 
is, I a1n delighted that you point out in your stntement today that if 
the research and development program indicates that this is so, you 
will stop it. 

Secretary VoLPE. That is correct. 
~{r. BoLAND. You ha\~e also indicated that this is not alone your 

thinking- on it, but it is the thinking of the President of the United 
States. It is the feeling let. me say, of this metnber of this committee, 
who has supported this program. 

Let me point to an article which was in the New York Times today, 
~1onday, ~larch 1, written by Christopher Lydon, who has been close 
to this prog-ratn for some time. He is the 'Vashington-based transporta­
tion writer for the New York Times. lie is a good writer-factual and 
objective. 

He indicates in today's story that "a critical question illustrating 
the shift from an environmental to econmnic concern is how much the 
tnanufacturers of the American supersonic craft have saerified in 
performance to achieve their reported ~ains against noise." 

You can feel at liberty to answer that, or Mr. Magruder can, if 
you would desire that he do so. 
· Secretary VoJ~PE. Let me say, Congressman, that we don't intend to 
unduly sacrifice performance for environment, or vice versa. This 
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committee instructed us in 1969 to watch this program 1nuch 1nore 
closely than it had been watched prior to that time. "\Ve were very 
fortunate, first to have as an lTnder Secretary, Jin1 Beggs, who was 
Associate Administrator of NASA, and who "was extremely fatniliar 
with these progran1s, having spent 15 years with 'Vestinghouse before 
that. 

Second, we were particularly fortunate to be able to get the 
services of BiB 1\{agruder on my left, who has been director of our 
SST program. Since his coming aboard, it has 1nade it possible for us 
to have a team stay on top of this project night and day, and I mean 
literally night and day, because Bill is one of those fellows who doesn't 
mind c"alling the Secretary at 1 o'clock -in the morning. Not very 
many do that, but Bill can and does. 

He has stayed on top of this program. He has seen what is going 
on, and we do not intend to unduly sacrifice performance for environ­
ment or vice versa. From a point of view of cost, let n1e say that there 
is no i!lcrease, and I know of no other progran1 that can say this. 
There IS no change in the atnount of monev we needed to e01nplete 
the construction of the prototype phase of this development between 
last year and this year. Prar-tical1v any program that. vou can look at 
has had a substantial incrense. I don't s1t. and speak glowingly about 
Democratic administ:qltions on all occaRions, but on t11is ocr.asion I am 
very happy to say that the contrnct that was made by the adminis­
t!ation1 under President Johnson, ~n this SST progrnm-I know a 
httle hit about contracts-probably 1s one of the finest contr~tcts that 
I have ever seen written. It does as much by wav of rehn11 to the 
Government for its investment as any contract· I have ever seen 
written. · 

If we do not slip, if we do not allow this progratn to go bar.kwnrd, 
so that there will have to he a reopening of subcontracts that have 
been made with subcontractors anrl suppliers all across this countr~·, 
and if we do not delay so that prices of materials and wages r.ontinue 
to go up, then I think we will have achieved something which hardly 
atiy other program has been able to do in recent years. . 

PUBLIC INFORUATION 

Mr. BoLAND. Thank you, ~{r. Secretary. 'Vith resp{'ct to somP other 
matters which ~{r. Lydon's article raise.~ here, I will propound sotne 
questions to Air. ~fagruder. Thev are technical and he is better able 
to respond to them. But let me ask this question: 

Is there any report that the administration or the Department has, 
with respect to tlie SST, that has not been made public to either this 
cmnmittee or to any committees of the Congress or to the public at 
large~ Is there any report now pending which has not been mad(~ pub­
lic~ Is there any secret, hidden, confidential interoffice communica­
tion, interdepartmental communication t:hat has not been made avail­
able to this committee, or to any conunittee.s of the Congress 1 

Secretary VoLPE. Except for the interoffice memo that the chairman 
referred to in the very early part of my testimony, there isn't a single 
thing that I know about the SST that has not been made available to 
this c01nmittee or anybody else who asked about it. · 
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~fr. Bot-AND. Is that a report that this committee ought to have~ It 
is simple for this committee to g-et. it, ~{r. Secretary, because all we 
would do, at least as one member, I would deny funds to the Depart­
ment for the SST, if I felt that this committee was not getting all of 
the information that it ought to have to resolve his problem, to judge 
whether we ought. to go ahead with the SST. 

It is a science reporf, ~!r. Yates tells me, and I understand that it is. 
It was made as a result. of an inquiry made by Dr. DuB ridge to a scien­
tific panel to study this n1atter. Now what about that report? 'Yill you 
make that report available to this committee, if this committee desues 
it, or hnve the findinw; of this report been made public? 

Secretary VoLPE. The findings of this report have not been made 
puL~ie. It. Is a Prl'.sidential report. I could not have it released. The 
President of tho United States would be the only one who could re­
lease it, and there is a lawsuit pending, I might add, Congressman. 
Therefore I would question whether or not it could be released at this 
time, inasmuch as a lawsuit is J>endiug. 

~lr. BoLAND. Let rme ask t 1is question, Mr. Secretary, Mr. Beggs, 
~Ir. ~lagruder, ~fr. Parsons or ~{r. Vierling who l\'ould know the an­
swers to that. The name of one of those who served on that panel has 
been mentioned nt this committee hearing today. He was a witness 
before this committee h1st year. Can you tell this committee whether 
or not. t.he testimony which· he g·ave to this committee at the hearings 
last year, when he wns inYited to come as an outside witness, and to 
give his own testimony, his own views of the SST, whether or not 
his testimony is information which is in that scientific panel, that 
report? 

Secretary V mJrE. I believe tha:t I can say without a question of 
doubt. that. there isn't anything that is in that relJort which thh; com­
mittee at one time or another hasn't already 1eard, Congressman 
Boland. 

AIRLINF.S NEED FOR SST 

~fr. BOiu\ND. Do the airlines really want this plane, not now, but 
in 1978? Isn't there a problem of foisting upon the comn1ercial air­
lines industry a new generation aircraft too soon upon the 7471 The 
jets go baek ·to about what, 1958, 1956, somewhere 111 there. The jets 
came about as a result of the desire of t:he people to flv faster, and 
ha.vo proved to be a better productive plane ·than the I)iston driven. 
'Ve have had succeeding new generation jets, and now we have the 
747\ reputedly to be one of the finest flying machines ever built. 

This plane costs some $23 to $25 million. The supersonic transport 
is going to cost some $60 million. $50 to $60 1nillion for one aircraft. 
Can the airlines really afford to buy this plane in 1978, with the 747 
being as productive as they say it is at the present time, and with its 
continuing to be productive, with more people flying in the years to 
come? 

Secretary VoLrE. Congressman, Bill ~!agruder will address himself 
to that question. Let me just say briefly that if the capacity today, or 
t~1e capacity needed in 1978 and 1980 for passenger travel In this Na­
hon and abroad were the. same, then I would say to you, Congress­
man, that the need for an SST at that time would not be proven, ex­
cept that it would be a better plane. 
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The fact is that e\·ery prognostication we have indicates a very sub­
stantial increase in the mnount. of caJJacity rectuired, and en~n if you 
discount those, so that you don~t. get 1n the pos1tioP that they did this 
past lear, whe.re they o\·erestitnated the atnount of business they 
woul have, you would still have a very substantial increase. It is n1y 
opinion that the airlines will be in a Jlosition. to buy the plane. As a 
matter of fact they won~t be in a position where they can afford not to 
buy it. Other airlines will be buying it, and they wili be getting the 
a~(litiona.l efficiency and productivity that the supersonic transport 
will provide. 

N:t:W.SPAI>ER CRITICISl\1 

~fr. BoLAND. Thank you \'ery 1nuch, ~fr. Secl'etary. 
~lr. ~frNSHAI .. L. ~fr. Secretary, in view of the limited time that has 

been placed upon us, I don~t, of course, have time to ask all of the 
queshons I should like, but I would like to commend you on the ex­
cellent testim.ony you have given here today. If there is one person 
in the Government that I respect most highly for his integrity, his 
sincerity and his knowledge about a subject, it is you who are now 
serving as Secretary of Transportation. 

~fr. VoLPE. Thank you so 1nuch, sir. 
J\fr. J\IINSIIALL. I, of course, sat on this committee since its origin and 

prior to that sat on the Independent Offices Subcommittee. Our hear­
Ings first. began on this SST progrmn way back in the early 1960's. I 
have a file here that goes back to 1965, and it is filled with all sorts of 
facts, figures, data and conunents, technological and otherwise, going 
back to when we first had the c01npetition with Lockheed and Boeing. 
At that time Boeing said, look, we can do it this way, and then they had 
to change their design concept. 

These are the things that have raised doubts in the n1inds of tnany 
people about this enhre program. Rather than go into a lot of specific 
questions about specific subJects, which you have all heard before, I 
would like to just quote and paraphrase, if I might, a columnist who 
writes for one of the 1Vashington papet·s. lie is not an expert. in this 
particular field of avintion, but he does in tny mind express the view 
of many, many pe.ople throughout this broad land of ours. 

I would like to just read part of it if I may, and I would like to have 
your comments on it. It goes back to last. June 9, 1970. In quoting part 
of this article, he said: 

It is too much 'for a plane of such limited ''alue, sen·ing so small a segment of 
the public, and the distorted prloritlPs are only part of the picture. The SST 
promises •to be the noisiest airc.raft e\·er flown. At supersonic speeds, it will lay 
down n destrul'th·e path of sonil' booms 50 miles wide. "'altlng for takeoff, it 
will <>reate an ear-shattering racket that some experts have equated with the 
sldeUne noise of 50 ordinary je-ts. 

If the SST reprpsented .a genuine breakthrough ln kind, rather than merely an 
advancement •in degree--which you mentlonro-probably we would have to go 
ahead. If this were a matter of steam against sail or locomotives as opposed to 
horses, or even jets as opposed to propeller-driven aireratt, the prospeet of a 
genuine new age might compel a different de<'lslon. 

None of this applies-it is this writer's opinion-to the SST. The plane offers 
~reater speed. That is all. No otlM>r advttntage Is claimed. It wlll not be as com­
fortable as the new 747's now entertng the internatlo.nal market. The SST will 
cost more to begin with; it will carry fewer passengers for shorter distances; 
it will demand favored treatment ln traffic patterns wherever it is permitted to 
land. 
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Then he continulls: 
No wonder the airline industry itself is lukewarm. No rush has developed to 

plact.' firm orders for the Anglo-l4'rench Conrorde. 'l'he 122 reported res€1rvatlons 
for th~ SS'l'-that is the British and French vcrRlon, are highly tentative and 
the pro~vect, actually of selling 500 of these plan('s, at $60 mlllion each, is pte in 
the sky. 

Onl' day, perhaps when te<>hnology conquer~ sideline noise and sonic boom, 
th(> SST's llOnr may come. Seeing a })roftt, the industry will ante up its own 
capital and lmlld the ttlane. But that hour is not yet. 

Then he carries on. I would like to usk you, sir, what your comments 
are on this article. This was writtr~n by one who you wouldn't think 
his political philosophy would promote such an article. It is James J. 
l{ilpatrick, wh01n I admire, ant:{ the article was in the Evening Star 
newspaper. If I had read this ln the Post or if it had been written by 
some of the other writers, I Jnight have understood it, but here is a 
i~dividual writing !or the E\"et1ing Star whmn I k~ow you hold in 
h1gh 1~rd, as I do. 

Secretary VoLPE. Congressman Minshall, I hope you don't think I 
am too provincial if.£ were to say to vou that if Christopher Colum­
bus had had all of th~ argmnent and a)l of the debate and the analysis 
that has been given t·iJ the SST. aone of us tnight be here today, and 
l will quote, as a matter of fa<::t., from history. It says: 

At the direction of Kkng }'tordinand and Queen Isabella a panel of Spanish 
sages looked at Columbus' 1Jlan for a voyage to the Indies, and In 1490 came up 
wJth six good -reasons whr It was Impossible. 

In 1829, I might state-
1\lr. 1\fiNSHAI.L. That just shows the foresight of your forebears, Mr. 

Secretary. 
Secretary Vor~PE. Thank you. 'Vhy do you suppose I .used it~ Con­

gressman, 1n 1829 the then Governor of New York, 1\fartln Van Buren, 
wrote a letter to President Andrew Jackson, expressing his belief that 
the Goverrunent. should "protect the A.1nerican people from t.he evils 
of rail roads." 

Van Buren explained: 
Railroad carriages are pullro at the enormous speed of 15 miles per hour by . 

engines which snort their way through the countryside setting fire to crops, 
scaring the livestock, and frightening women. 

Now I could go on and give you a few other things that have hap­
pened through history, but let me just say that since that article was 
written, which had the version that the SST is fifty times noisier than 
the 747, we have proof of what. we can do .ts far as noise is concerned. 
Greater speed is not the only thing that this plane is going to produce. 
It is going to create more productivity than any plane built in the 
tTnited States or elsewhere. It will be able to carry passengers, once 
it gets n1oving at a mor·e productive rate, and at a lesser cost, for­
getting what may happen to the value of the dollar, the mark, or any­
thing else, than at any t.irne in history. 

Although I respect the gent le1nan you have quoted and read his 
column quite ft·equently, I disagree with him on this issue. 
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CONCORD:~': TEST n.\TA 

~lr. ~!INSHALL. ~·[r. Secretary, in a great part of your statetnent 
you emphasized the fact that you were only going to haYe two proto­
types and that you were going to lean1 everything frmn these J>roto­
t.ypes. You also stated that if there was any posSibility of llol uting 
the atmopshere, you wouldn't go ahead with the production. I JUSt won­
der how tnuch the British and French version is ahead of us. They 
a.re already in a testing phase. How much can you extrapolate per-
haps from their progrmns ~ , 

You know, we learned a lot when the Comet progran1 cmne through. 
It was tho first con1mercial jet, and they had tnany problmns with it. 
~faybo we can learn from the British-French Concorde, if you would 
analyze their testing pror,ram. 

I have here a copy of' Aviation 'Veek and Space Technology." It 
is written by experts in this field, and they discuss at great length 
a special report on the Concorde. I know A vtation 'V eek. I have many 
good friends over there. They are very tnuch for the SST program, 
and they say the Ministry has·paid only one claitn involving livestock. 
You mentioned these other n1atters. This one is a payment for $297.60 
to a farmer who cmnplained that a cow had aborted her calf. Of the 
total payment, $216 was for the loss of milk. They go on and on, 
but there have been many other damage cnses. 

I remember full well, serving on the Defense Appropriations Sub­
committee, we had testimony before that subcomtnittee about the 
dam'age caused by supersonic flights of the B-58 hustler bomber, 
and so forth. I just wonder whether or not. we shouldn't just. hold 
back a bit, and see how this testing program is going, before we 
plunge headlong, full speed ahead, into our own program. }faybe 
we would save money in the long run. 

Secretary Vot.rE. Congressman, if we were building an exact or 
almost exact duplicate plane, I would &ay that probably I might 
concur with you. 'Ve are not. 

First of a·n, our plane is twice as big. Se<'ondly, it flies at a. speed 
approxitna.tely 400 miles per hour greater than t.he Concorde does. 
Also the Concorde doesn't fly as ht~h as our plane will fly. There 
have been some exchanges, ":hic.h Bill ~fagruder c.an tell you more 
about, between the J.~nglish, the French and ourselves, insofa.r as 
our programs are concerned. You can rest assured we are not dupli­
cating anyt.hing t;hat has been done by others. 

Also may I say that although I have said that the construction of 
these two experimental planes is absolutely essential for us to draw 
all the final conclusions, this is going to be done concurrently with 
the additional environmental studies that are now on-going as well 
ns others that are being undertaken. We will have these answers, both 
the environmental that can be produced on paper, through studies, 
and aB of the other surveys and so forth, together with the answers 
that. you get from the actital production. Then primarily the testing 
of those two planes, which will not be the same as the Concorde's, or 
your point would be well taken. 
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PUBLIC REI.u\ TIONS 

~lr. ~IINsHALr~. I thank you, sir. I don't want to belabor this, but 
we have been through this so tnany, tnany titnes, starting back with 
tny good friend Najeeb Halaby, and continuing with General 1\lax­
well, Jack Shaffer, etc. 'Ve have been through this for years and 
years. I just begin to wonder whether or not the ecologists' public 
relations progratn is tnttch better than yours~ 

Secretary VoLPE. I can say that the ecologists' public relations 
progratn has been nntch better than ours. But it will not be better 
than ours in the next 30 days, I can tell you, because I think the 

llublic ought to get. both sides of this story. Thnt is why I congratu­
ate this committee in opening these hearings. 

Mr. ~lrNsnAr~L. Previously, the technology wasn't there. They were 
sure of that. Now we agree that the technology is here. But now they 
have cranked in ecologr. They ha,~e also cranked in the econontic fac­
tors, and all of these thutgs that have changed the picture in the minds 
of a lot of people. I think these open hearings are a good opportunity 
for you to get your story to the public, and of course, tmnorrow we will 
have n1ore of the opposition. 

Secretary VoLPE. 'Vc can assure you we will be getting our story to 
the public just as strongly as we know how, and I congratulate the 
committee on opening these hearings today. 

Air. MINSHALL. Thank you very 1nuc.h for your wonderful testimony. 

SCIENCE ADVISORY GROUP REPORT 

Mr.llcF ALL. Mr. Yates. 
~fr. YATES. l\fr. Secretary, I would, like n1y colleagues, like to wel­

come you to this com1nittee. I would like to refresh your recollection, 
however. You said that both Dr. DuBridge and Dr. David, the Presi­
dent's science advisers, favor this progratn. l\fay I read to you from 
page 343 of the hearings of this comtnit,tee for the year 1970, a letter 
dated l\{arc.h 20, 1969, at. a time when Dr. DuBridge was a free agent 
in his opinion, before the President had made up his n1ind on going 
ahead with the SST, and in that letter he said this: 

On the whole, I come out negative on the desirability for further Government 
subsidy for the development of this plane. and would suggest that the possi­
bility be explored of turning the remainder of the development, and of rourse, 
all of the production ex()(>nditures, over to prh·ate enterprise. Any .tl'<'hnologtcal 
benefits whi<'h would aC<>rue from Its further development, either for civlllan 
or military purposes, would seem to he minimal. Ornnted that this is an excit­
ing technological development, it still seems best to me to avoid the serious 
environmental and nnfsan<'e problems, and the Governm£'nt should not be sub­
sidizing a device which has neither cmmner<'ial attra<'tiveness nor public 
acceptance. 

That. is signed by Lee A. DuBridge., the Director. I should also 
like to say to you that it is tny impression that m·ery kind of pan1phlet, 
every kind of statetnent, every kind of report that is favorable to the 
SST, has been tnade available to this committee. The report of the 
Science Advisoz·y Group, which was a report to the Pt-esident, has not 
~en rnade a\·ailable to this comtnittee~ and I c,an onlv assutne frmn 
that that the report is not friendly to the SST. As a matter of fact, 
talking to one of the people. in the 'Vhite llouse, I learned that that 
report is not favorable to the SST; and I join my colleague, ~[r. 
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Boland, in advancing the thought that it would be a very good thing 
for the 'Vhite House and for the SST adn1inistration to make that 
report available to the com1nittee, so that neither your interpretation 
nor my interpretation of the report is all we have, but let the report 
speak for itself. 

The Cabinet Conrmittee report, which was 1nade available to this 
committee as a result of the insistence of ~lr. Boland as chair1nan, 
was also a report to the President. It was a privileged document. It 
was 1nade clear to the SST Ad1ninistrator at that ti1ne that if that 
report were not. made ayailable to this cmnmittee, your ap:propria­
tion would not be forthcmning. There is a great deal to be said 111 favor 
of what ~{r. Boland has suggested. That report ought to be made 
available to this comtnittee. The fact it is the subject of a lawsuit 
is not really pertinent. The fact that it is the subject of a. lawsuit 
doesn't mean that it cannot be n1ade available to this committee. I 
think it ought to be. Let us judge whether e\·erything that is in that 
report has ever been made available to this conunittee. I suggest, sir, 
it would be a good idea for you to recommend to the President that 
he n1ake this available to this cmnanittee. 

Secretary Vor .. PE .. Congressman, n1ay I say that the letter you :re-
ferred to, of course, IS dated ~larch. · 

~lr. YATES. That is right. You n1ean t:he DuB ridge letter? 
Secretary VoLPE. Yes. . 
~lr. YATES. Right. 
Secretary VoLPE. May I suggest also-­
~Ir. YATES. ~{arch 1969. 
Secretary VoLPE. That is correct, sir. ~fay I suggest that at that time 

there had been a very short mnount of time available for e.ither Secre­
tary Volpe or I)r. DuBridge or others to make a cotnplete analysis 
of all of the factors involved. As a n1atter of fact, on April 22, 1970, 
another letter was written by Dr. DnBridge to Senator Proxmire. in 
which he expressecl views contrary to the views expressed in his let­
ter of l\Iarch, the r.revious year. 

~Ir. YATES. I wtll tell you, ~lr. Sect-etary, that I called Dr. J)uBridge 
subsequent to the decision of the President in deciding to go ahead with 
the SST, hoping I could get hiln to testify; and I said, "Dr. DuBrid~e, 
is your opinion still the same as it was in that original letter?" and he 
said, "Congresstnan, I ant a soldier. The President has made up his 
1nind, and I am guing to support the President's decision." This is what 
Dr. DuB ridge told me personally. 

~{r. CoNTE. If you will yield, I think he should be called before the 
committee. 

~Ir. YATES. It is all right with n1e. Do you want to call Dr. Du Bridge? 
Secretary Vor.PE. Congressman, may I say insofar as the release of 

the report: That report. was to the President, and the President alone 
cantnake that available. I shall talk with him about it. 

LIMIT OJ.o, GOVERNMENT CO~I~IIT~IENT 

~Ir. YATES. I will say to you, l\Ir. Secretary, that the report of the 
Cabinet Committee was addressed to the President alone. It was ad­
dressed to you, and you sub1nitted it to the President, and you and 
the President decided to 1nake it available. 

./ 
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Now, ~lr. Secretary, l.et n1e say there is somethit~g that doe~ not meet 
the eye in the presentation of the prognun. I find 1t. to be a ~nll-'o:tl!e­
wisp. In one breath you talk about. the, fact that all that. Uus adnunis­
tration is interested in is the development and funding of two proto­
types. Ye~. e\·m-y effort, every push,,e,·ery breath in c?n.n('('tion with this 
presentatiOn looks to the eonstruchon of a conunerc1al ~ST. 

'Vho will determine the question as to whether or not the Go,·erntnent 
continues to fund this progrmn into phnses 4 and 5? 

Secretary VoLPE. Congresstnan, all I cnn suggest to you is that this 
is the limit of the Go,·ernment's conunitJnent, the lilnit of the Congress' 
commihnent. 

~lr. YATES. Is it tho limit of the Government's authority1 
Secreta1·y lr OLPJ<~. Yes, I belie,·e. it is the lin1it of the Go,·emtnent's 

authority at this thne. 
~lr. YATF..S. Are you telling this committee, then, that in order for 

this progrmn to go be,yond phase 3 nnd in phase 4, the production ver­
sion of fhe plane, that the SST director would hn.ve to cmne before 
Congress, that you, as the .Secretary of Transportation, would have 
to come to the Congress wtth the request not only for funds but for 
authority. It was tny impression you claimed the authol'ity under the 
original va~ue NASA authority plus the legislation that created the 
Department of Transportation. If you do not have that authority, if 
you are saying you do not ha,·e that authority, I would like you to say 
so now. 

Secretary VoLPJ<~. 'Ye ha,·e an1ple authority not to cN1ify the plane 
through out· Federal A,·iation 1\dministt·atlon if we do not feel en­
vironmentally or fr01n a safety point of view, or any other point of 
view, it should be cm1ified. It is the intention of the progratn that at 
that. time the eommercial interests proceed with production. 

~lr. YAT•~. I a1n not asking you that question, ~lr. Secretary. I mn 
asking you whether you have the authority under law to procee·d with­
out the necessity for coming to Congress again. 

Secretary VoLPJ~. 'Ve do not ha,·e authority to spend 1noney for any­
thing for production purposes, only for developn1ent, test, and expm:i­
mentation. 

~lr. YAn:s. Doe.s that tnean you do not have the authority in law to 
not spend n1oney for the prodttction version of the plane? As of now 
you have an appropriation only for development of the prototypes. 

Secretal'y Vou,F.. Of course, \\·e have the right to come to Congress 
and ask for anything that I think makes sense. At this 1noment, how­
ever, I have no intention of con1ing up here for sueh a request because 
I do not believe it will be necessary. 'Ve do not have the authority nt 
the present. time to spend any tnoney on production nireraft, nor clo I 
see the desirnbility or necessity of that authority at this time. 

PRODUCTION AIRCRAFr I'MPROVF~IENTS 

~lr. YATF..s. ~lay I point out to you that t-hroughout the testimony 
that. has been taken, and the testimony has been voluminous, there is 
reference to the production version of the plane, that you are looking 
beyond the developtnent of the prototype and that there will be in­
cluded in the production version of the plnne certain improven1ents. 
One thing that comes readily to mind is the new engine. I understand 
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that you have now issued a statement to the effect that you have 
breakthroughs which will permit the SST, when cmnpleted,. to have 
a sideline noise that. will be no greater than that of a subsonic plane. 

That is correct; is it not~ 
Secretary 'r OLPE. That is right. 
Mr. YATES. As one part of the program that will reduce that side­

line noise, you propose to build a new engine. 
I see Mr. Magruder shaking his head. Are you saying that the proto­

type enwne will result in reduction of the noise to 108 P~IDB? 
~{r. MAGRUDER. I think you misunderstand the definition of a proto­

type. A prototype is a means of getting to the end product which will 
be the production airplane. If the production and prototypt~ were 
identical, then by definition the prototype would be a very unsuccessful 
prototype. 

~{r. YATES. I don't follow that. 
~{r. ~{AoRtrDER. So the prototvpe will not have the 8an1e cn~dne as 

the production airplane but will prove the feasibility of the engine 
in production that will meet the noise requirements. 

Mr. Y ATm. Are you saying that based upon the engine that will be 
in the prototype which w'ill not be the enl(ine in the production model 
you will be able to go to private sourc~ of investment to obtain the 
funds that are necessary to build the production version of the plane~ 

Mr. AfAoRUDER. I ani saving that based on having a proven article, 
with the kind of noise Jevels and lack of J>Ollution arid the kind of eco­
nomic viability that the prototype will offer proof of, you then can go 
to the financial institutions and sav to them we have a pro,~en article. 
'Ve alwavs have willing buyers. ''ve have some 26 of the free world 
airlines that ha,~e put. up $8i n1illion of their money 10 years prior to 
receipt. of the airplane to show their need and desire for the atrplane. 
The onlv thing that. is 1nissing to get private financing for the entire 
production progra1n is a healthy aviation industry. 

If you have those three things, I have the assurance of the fiJ)ancial 
instifutions they will indeed be able to finance. the SST production 
program fronl1974 through its time period. 

~{r. YATES. Do you have that assurance if private industry knows the 
things that were reported in the letter from National Aeronautirs and 
Space .Administration to one of the clerks of the comtnittee at 1nv re­
nuest. This letter is dated February 12, 1971, and part of it said-that 
the Departn1ent of '1'ransportation 1ms advised me significant progress 
in the last 7 1nonths has been realized in certain technical areas. I 
quote: 

For the production v~rslon of the SST, Boeing is considering such aerodynamic 
impron•ments as lncreas~d stress, size 11nd lea<ling edge SW('{'ll, increa~wd sweep 
of outer wing panels and optimum twist design of the horizontal tall. 'l'hese will 
make significant improvements in the B-2707-300 design. 

'Vhen I received this letter I called Neil .Armstrong, the astronaut, 
the first. n1an on the 1noon, and I asked hhn about. this, I said: 

~lr. Armstrong, aren't these major changes in the design of the plane? These 
are major changes that will not be incorporated in the tn•ototy~. 

~{r. Arn1strong, who is with the program, said, "Congressman, 
they certainly are not tridal changes." 

'Ve know the prototype is not. going to have the new engine, the'new 
noise-reducing engine. 'Ve know the prototype is not going to have 
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the same configuration of wing, there will be a different kind of wing 
that is built. That also is contained in this letter. 'Ve know that the 
prototype will not. have a number of the various pa.rts of the airplane, 
that is, the product.ion version of the plane, as for e.xample the braking 
system, the fuel Lne length. I 1nentioned the engine design. It will have 
a different environmental control systmn and landing gear. 

Are yon telling this committee that even though the prototype will 
not have any of these things~ based upon what the prototype shows 
private indtist.r.v will be willing to advance the $2 billion or more 
necessary to build the production version of the plane~ 

~lr. ~fAoRUDER. Yes; I am. I do not know whether you know it or 
not, but you are flvin~ in 707's today that ha.ve virtually no relation­
ship to the first 707 that went. into service. I mean almost none-con­
trol systetn, metals, engines, none of them are the same. 

TECIINOI.OOY FALUlLlT FROli MILITARY 

Mr. YATES. They were financed by private industry. 
~fr. MAGRUDER. Just a 1noment. They were not. All the technology 

that went into the 707 progran1 c.a.me willy-nilly, scotfree from the_ 
B-52 program. You paid the bill. You just did not know it. You put $2 
billion into two prototypes for the B-52, of which I was the test task 
force director. I flew them for 6 years as an engineer and pilot. Every 
bit of technology in aerodynamics, the control system, the wheels, 
brakes, tires, spoiler system, the gages the pilots read, the actual en· 
gines that were on the first 707 can1e off that B-52. The Government 
got not one nickel back. 

~fr. YATF..S. Do you know your testin1ony differs fron1 that of Gen­
eral ~Ia.xwell1 

~:lr. ~fAORUDER. I have not finished my point. The point is that in 
the case of the SST program you have a remarkable effort. Here is the 
first time in the history of aviation where commercial is diverging 
fr01n the tnilitary. The demands on the state of the art for commercial 
airera.ft, short haul, medium and long haul demand a ~te!l advance 
in the state of t.he art than the 1nilitary. There is no military airplane 
on the drawing board that even competes with the SST in technology. 
ll-1, F-15, F-14 are aluminum or va.riable sweep, fly close to the 
ground and have only dash supersonic capability. So for the first time 
you are goin~ to get advanced technology frmn commercial aviation. 

~lr. YATES. 'Vho is going to pa.y for it~ 
~lr. ~IAORUDF~. You will get all the money back. This is a loan. The 

taxpayers will put up $1.3 billion and starting with the sale of the first 
airplane when 300 airplanes are sold in a successful production pro­
~rmn all that money will come back. Nothing catne back on the B-52. 
Nothing came back on all tho technology that built the DC-3, DC-4, 
Connie, 107, DC-7, and DC-8, and 707. 

I might sa.y I am the designer of the Lockheed 1011. 'Ve did not 
ha,·e to advance an:v technology on the Ir-1011. It a11 came free fro:m 
the ll-52 and B-47 fleets. The engines were new. That teehnology came 
right off the Cr-5. 

~lr. YATES. ~:lay I interrupt. you? 
~fr. ~IAoRUDJo~: I might. &'ly all the low noise technology came out of 

the C-5. 
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Mr. YATES. 'Vhat you said was that the taxpayers paid for it 
through the B-52. 

Mr. MAGRUDER. Yes. 
~lr. YATES. General ~Icl{ee and General ~laxwell both said it can1e 

from the I{C-135 at that time. 
~lr.l\IAGRUDER. The I{C-135 was part of the B-52 fleet. 
l\lr. Y ATF..S. You said the taxpayers paid through the military planes. 

Does that 1nean the taxpayers will pay for the production version of 
this plane too? 

l\lr. 1\IAGRUDER. No, sir. I said very clearly the taxpayers will get 
all of their investment back. 'Vhen the 500th airplane is sold they will 
get a billion dollar profit. The taxpayers will get $6 to $10 billion 
1n tax revenue. 

llr. YATEs. 'Vho will put the money up in the first instance? 
l\fr. l\fAGRUDER. The private industry will put up the production 

1noney in the production progra1n. All the Government is putting up 
is a loan for the first time in history that allows the proof of the pud­
ding so we can attract private financing into the progrmn at the proper 
time. 

l\Ir. YATES. I will haveJnoreq_uestionslater. 
I have already exceeded my time. 
Mr. l\IAHoN. 'I would like to know if he complet~d his answer. 
l\{r. McFALL. Have you finished your answer? 

RETURN ON INVESTMENT 

l\Ir. l\IAORUDER. No, I would like to say one final thing. 'Ye do not 
seek prestige or leadership for their sake alone in this countt·y. This 
is a long look-ahead prGgram as l\lr. 1\finshall and 1\fr. Conte pointed 
out. 'flus program when it goes into production will have been, in 
effect, in research 18 years, twice as long as the whole effott to get on 
the n1oon. It is probably the most de1nanding, advanced researeh pro­
gram I have ever heard of. 

Out of that the taxpayer gets back the $1.3 billion iln·estment, plus 
$1 billion in direct profits which we haven~t got out of any other mode 
of transportation. Royalties go on the price of the airplane and in 
turn are charged to the people who buy tickets to return the billion 
dollar profit. You get $6 to $10 billion in tax nwenue from 150,000 
jobs. If yon are willing to add those, that is a 17 -percent retnt·n on 
1nveshnent That is better than yon get most of the t.itne today. If 
that were not enough you get $22 to $50 billion in favorable trade 
balance. Those numbers that I have just quot~d I have cheeked out 
with appropriate ageneies of the Government. I have very little in­
fluence with any of the Secretaries, and I have used up all mine with 
tny boss by calling hin1 at 1 :00 o'cloek in the Jnm·ning. The Treasury 
Department, Council of Econmnic Advisers, Conunerce Department, 
Export-Import Bank all agree with the basic balance of trade nutn­
bers I ha~·e given you. Those are the national benefits as to why this 
progratn Is good for the taxpayer. As a matter of fact, if we do not 
have those kind of national resources I do not know where we are 
going to get the financial wherewithal to take on these very necessary 
social reforms that I have heard l\Ir. Conte and lir. l\linshall speak 
to on national priorities. This is why I think l\lr. James l{ilpatrick 
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for w hmn I have the uhnost respect, is incorreet. lie does not know 
what J{e is talking about when it comes to aviation technology. He is 
a delightful n1an. I spent a whole afternoon with him. However he does 
not understand technology in the air transport industry. 

~fr. 1\fcFAuh I would say to the conunittee that Air. 1\lagruder has 
a 55-page statmnent together with c.harts in which he will answer many 
of these questions. 

PRIVATE FINANCING 

Mr. YATES. I have just one more point relating to what Air. Boland 
said respecting the price of the progran1 and something I did not un­
det-stand when I went over these previous hearings. It relates to an 
answer by llr. Beggs, to a question b_y Mr. C~nte. It appears on page 
555 of the hearings for 1971. ~fr. Conte asked this quest.ion: 

You state that a number of privately financed plans have been proposed for 
phase III, but that they result in a higher program cost than the appropriation 
route. Specifically, how much more would a privately financed plan cost? Could 
you describe the prh'ately financed plans that have been proposed? How much 
would the Go\·ernment, not the total program, save under a privately financed 
phase II I plan? 

1\Ir. BEGGs. The basic considerations which any private financing arrange­
ment for phase III must cover would Include (1) the magnitude of the eft'ort, 
some $1.6 billion through construction and test of two prototypes. 

In other words, $300 n1illion more than the Government's progran1. 
Air. BEGGs. That is correct, sir. 
Mr. YATF..S. Can you tell us why later on 1 I will ask the question 

later on. It seems to me it might even be cheaper for private industry 
to go through phases I, II and III rather than for the Governn1ent 
to do it. 

1\lr. AfcFALL. The committee will adjourn for lunch and we will 
reconvene at 1 :30. 

AFTERNOON SESSION 

Air. ~fcFAI .. L. The committee will cmne to order. Mr. Edwards~ 

PROGRAM J:o'INANCINO 

1\fr. EDWARDS. Thank you, ~[r. Chairman. ~:lr. Secretary, as I under­
stand it, the $1.3 billion we ha,·e be(\n talking about takes the SST 
up through the construction of the prototypes; is that correct~ 

Secretary VoLPE. Yes, sir. 
~fr. EDWARDS. Does the Federal Governn1ent have any commitment 

financially after that at this }Joint? 
Secretary VoLPE. At this point we have not. 
~fr. EDWARDs. In the event there was ever an effort 1nade to put 

more n1oney into the SST after that point there would have to be 
further actlon by the Congress? 

Secretary VoLPE. That is cm-rect, sir. 
~lr. EDWARDS. I want to get clear in 1ny own mind the breakdown 

on money spent and what Is yet to be spent.. Yon say in your state­
rnen.t that you are asking for $290 million. I presutne that you are 
talkmg about fiscal year 1971. 

Secretary 'r ou•E. Yes, that is correct. 
1\fr. EDWARDS. And you already have some of that up through 

~larch 30; is that con:ect? 
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Secretary Vor~PE. That is correct, by way of the continuing resolu­
tion at a $210 million rate, h~rwever. 
~r. EDWARDS. The $860 million, then, that you say has been appro­

priated •lnd spent goes up through what date~ 
Secr~tary Vor~PE. ~{arch 30, 1971. 
Mr. EDWARDS. That includes everything that has been appropriated 

until the end of this month~ 
Secretary VoLPE. That is correct, sir. 
Mr. EDWARDS. And the difference, thon, between the an1ount received 

under the continuing resolution and $290 million is what you would 
hope to get between ~larch 30 and July 1 ~ 

Secretary VoLPE. That is correct, sir. 
Mr. EDWARDS. And then we will have another ball game starting 

with fiscal year 1972 W 

Secretary VoLPE. I arn afraid so. 
Mr. EDWARDS. How 1nuch is in the budget for fiscal year 1972 ~ 
Secretary VoLPE. For fi~cal 1972 we have asked for $235 million. 

The figure which the Congress would be asked to approve I would 
say would hinge on what is appropriated for fiscal 1971. In other 
words, that $235 million, if the $290 million were not appropriated, 
would probably have t(\ be enlarged in order to try to maKe up in part 
for the loss that would be sustained if we did not get the full $290 
million. 

Mr. EDWARDS. If you get the full $290 million for fiscal year 1971 
and the $235 million for fiscal1972, what is left after that~ 

Secretary VoLPE. Pardon me, Congressman. There is a difference of 
opinion as to figures here and I want to make sure to give a correct 
answer. 

Mr. EDWARDS. We want the record straight. 
Secretary VoLPE. Yes. I think we are in agreement now on the 

right figure, sir. If we get the $290 million for fiscal year 1971, and 
we ~ the $235 million, for fiscal year 1972, then the balance of the 
testing pro~ram et cetera~ will require $92.2 1nillion, for fiscal year 
1973 and $16.2 million for fiscal year 1974. 

Mr. EDWARDS. $16.2 million~· 
Secretary VoLPE. For 1974, yes, sir. 
Mr. EDWARDS. And that sliould more or less equal $1.3 billion; is 

that correct~ 
Secretary VoLPE. $1,342 billion. 
Mr. EDWARDS. $1,342 billion~ 
Secretary VoLPE. That is correct.. 
~fr. EDWARDS. Which would conclude the prototype work and 

conclude--
Secretary VoLPE. Building and testing. 
Mr. EDWARDS. The Federal Gover.n1nent's commitment1 
Secretary VoLPE. At this moment, yes. 
Mr. Boi .. AND. Does it also include the 100 hours of test flying~ 
~f r. ~~DWARDS. Does it include the 100 hours of test flying~ 
Secretary VoLPE. Yes, it does. That is what the 1973 and 1974 

amounts primarily are for. . 
~fr. EDWARDS. Now, then, l\lr. Secretary, If you don't get the $290 

million, that is to say, if after l\larch 30 of this year there is no more 

57-453 0-71-4 
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1noney forthcmning, what will this Congress have to appropriate in 
order to let you close out this project 1 

Secretary VoLPE. 'Yell, first of all, Congressman, you would have 
tho $156 million to co,yer the joint resolution. You would have $85 
tnillion, the contractor shares. Yon would have $12 1nillion in addi· 
tional Governn1ent expenses. So yon would have n1inimun1 appropria· 
tions of $253 million, but in addition to that there are $22 tnillion that 
the airlines have placed in escrow with the Treasury Department. 
That has to be r~paid. That is a minimum Treasury outlay for fiscal 
y~ar 1971 of $275 million. Then there is the airlineR. & D. which they 
put in at risk which is $59 1nillion. That is something which I suppose 
we could say shouldn't be included, but if that were considered there 
would be a total of $33·1 million. 

Now, if the Government walks away from the program after the 
over $1 billion expenditure on both the part of the industry and the 
Govermnent, a royalty return that could be at least $1 billion and could 
go substantia By higher would be lost. There are also taxes that would 
be involved here, and it. is estitnated that they would be in the range 
of $6 billion to $10 billion. 

'Ve would have 150,000 jobs involved, to sax nothing of the 
export picture., the balance of trade and also the ability of those coun· 
tries who today do not. ha.ve the ability to sell as n1any airplanes on 
the world market. The.y sell only 16 percent or 17 percent of the world 
market. "Te have sold S! percent of the free world's jet fleet. We would 
be in a position where that would certainly have to din1inish, so that 
we would lose our technological leadership as well as the profits, the 
balance of paytnents, and so forth, but in direct costs you are talking 
about a minimun1 of $275 million. 

EliPIAlYliENT 

~fr. EDWARDS. How many people are working on the SST now~ 
Secretary VoLPt~. 13,000 direct on the SST·nt the present time. 
~fr. EDWARDS. That is in the airfratne as well as the engine end of it? 
Secretary VoLPE. Yes, sir. 
~fr. ED";ARDS. In your statement on page 13 you re.fer to the fact that 

the work force redrictions would total about i50,000 'persons 1per year, 
but wl.wn you g~ ,.e yout· statement you said a half n1illion. I wonder if 
you mtght explain what you mean. 

Secretary VoLP};. Yes; the 150,000, of cour&', is a figure for the num­
ber of people working on this plane, together with all the components 
at the peak of the production. The half million figure is a figure based 
on what we believe, nfter talking with not only the president of one 
foreign airline but other foreign airlines as well, together with what 
we know t.he airlines of America would be spend-ing ovet-seas for prod­
ucts. It. is out· belief that a half a million or more jobs-as a result of 
the desire of our airlines ~to buy a family of planes ft·mn one nation­
out· ,~viation industry in this country would suffer badly. So it would 
not JUSt be the people on the SST because by ·that time-I am not talk· 
ing about a year or two or three frmn now; I a1n talking about 7 or R 
or more years frmn now-you would be in a. position where you could 
lose a half million or more jobs in the total industry. 
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DR. DUBRIDGE'S POSITION 

Mr. EDWARDS. Finally, ~{r. Secretary, there has been tt lot of talk 
about Dr. DuBridge. He is supposed to have written this letter in 
~farch of 1969 where he questioned the .project. 'V1hat is .the date of the 
DuB ridge interoffice n1emo t.hat has also been discussed~ 

Secretary VoLPE. The date of it was ~larch. 
Mr. YATF..s. That was the date of the first one. 
Secrettlry Vor.PE. That is what I ·thought he was asking. 
Mr. YATF..s. That was the Cabinet Com1nittee letter. 
Secretary VoLPE. Oh, I beg your pardon. I will have to get that date 

for you, Congressman. It was, I think, in ~fay of 1969.1 The first 
letter, which was .purely an interoffice 1nemo between Dr. DuBridge 
and the President, was in ~larch. I think t.he letter you are referring to 
was in ~fay of 1969. 

Mr. EDWARDs. At what. date did Dr. BuRridge advise the President 
or you that he found the SST acceptable' 

Secretary VoLPE. April 22, sir. He wrote a letter to Senator Prox-
mire. 

Mr. YATES. 'Vhatyearisthat1 
Mr. EDWARDS. What year? 
Secretary VoLPE. 1970. He made that position public on April 22 

of 1970. 
Mr. Enw ARDS. Thank you, 1\fr. Chairman. 

PROTOTYPE TESTING 

~Ir. McFALL. Mr. Steed. 
Mr. STEED. ~fr. Secretary, first let me say that I think yon have made 

a very comprehensive and informative and persl.uv~ive statmnent, and 
I concur in the conclusions that you have stated ]bre today. 

In your statement you gave some attention to the fact that it seemed 
strange to you, and it does to n1e, why those who oppose the SST are 
not willing to permit this program to go through the prototype and 
testing stage so that these controversies and unanswered questions 
could be determined in a scientific and believable and workable nian­
ner. Now, we know that the British, French, and the Russian SST's are 
here. We know that they are going to use it. 'Vhat we don't know 
is whether it is going to pollute the world. 

If we are to assume that the opposition fron1 the environmental 
standpoint has validity and if the development and use of this type· 
of aircraft by these counh·ies that now have it did threaten the world, 
how on earth could the United States ever have the type of scientific 
information it would need to help world opinion, compel these coun­
tries to retract or to change their operations of these planes, unless 
we first have made these prototypes, made these tests, and gotten these 
nnswers1 

Secretary VoLPE. 'Veil, that is a. question which I certninly hinge a 
gl'eat deal of my testimony on; nnmely, that we would be in a much 
better position. As a tnatter of fuct, we would be in a very solid posi­
tion to answer any inquiries with certainty of judgtnent by completing 

1 The correct date Is March 20, 1969. 
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the two prototypes and testing- them. If we do not, we would not have 
all of the information on wluch to base a judgment as to whether or 
nat we should allow foreign airlines who did buy n Concorde or a TU-
144 to f!y into this country. 

~:fr. STEED. 'Ve wouldn't be able to advise the other countries of the 
world that have traditionally looked to us for scientific leadership and 
knowledge in this industry if we didn't make these tests~ 

Secretary VoLPE. That is correct, sir. 

RUSSIAN COl\IPETITION 

1\:fr. STEED. You also n1ade tnention of the fact that the Russians 
are currently running advertisements and tt·ying to gather the 1narket 
for the sale of Russian-made aircraft. 

Secretary VoLPE. Yes, sir. 
1\:fr. STEED. Is this smnething new the Russians are doing1 
Secretary VoLPE. Relatively new. As I indicated this morning, in 

the past they had not even seen fit to join the International Civil 
Aviation Organization. They now are very much interested. The fact 
is that in the past they have not had a full family of planes and the 
United States has. This has enabled the United States to sell planes 
to many nations who look to us and buy our planes because they feel 
we n1anufacture a good product, a fine product. If the Russians put 
their mind to it they can do what they set their mind to do. I agree 
that probably a gr-eat n1any nations m'lght not ~.are about. purchasing 
from the Soviet Union imn1ediately. However, if their production of 
SST's, together with the other fan1i1y of planes, were such that other 
nations could be sure of performance and sure of getting their parts, 
and particularly if their credit factors involved 111 the purchase of 
that plane are such that they can become available 1nore easily, then 
I CQuld see other foreign countries buying the plane. It is only, I 
think, within the last 6 weeks or so they have run four ads, two on 
conventional jets, one on the fatnily of jets, and on the 8th of l\farch 
they will be running an ad, two-page spread, on the supersonic trans­
port. itself. 

1\fr. STEED. Is there any doubt in vour tnind that if we now decide 
to quit work on our SST that that \\:ill not react to the economic nnd 
world leadership advantage of Russia? 

Sec.retary VoLPJo;. No question about it in tny mind at all, sir. 
~Ir. STEED. Smne weeks U!-,ro Senator Goldwater 1nade a speech in 

which he listed a number of organizations that have joined in this 
outcry against the American SST and it is just coincidental that, 
although smne of these organizations are very fine, public-spirited 
groups, also in that list were a number of the well-known Comlnunist­
front organizations in this country. Do you see any significance in 
the fact that 1nost of the outcry against: the American SST is just 
coincidentally started about the time the Russians decided to go in the 
world market. forthesaleoftheirSST? 

Secretary \ror..r•~. I would like to lea\'e that to those who are in the 
intelligence field and can more accurately asse..-~ that. 1 would like to 
believe that those Americans who oppose the SST basically are good 
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.Atnericans, and I do not have sufficient infonnation to question eithN· 
their patriotis1n or loyalty. Now, intelligence poople might. reach a 
different d~ision but I don't have that infortnation, sir. 

I•ROGR.Ali COliPLETION VS. CANCELLATION COSTS 

Air. STEED. Air. Secretary, it is not unusual that sometinws the good 
guys in a 1noven1ent find thmnselves with son1e strange bedfellows, 
nnd I atn not. going to ask you to comml'nt on it but I suspect that 
you feel, as I do, that there is, to say the least, a strange cmncidence 
here. 

Now, there is one final thing that I would like to try to put in a 
nut.'-ihell or ha\'e you do for us. This subcomtnittee today, bcin~ at 
the first sta~ of action as this matter approaches t.he Congress, JUSt 
has two dectsions to consider. 'Ve can either quit or we can go ahead. 
Now, if we go ahead, you ha\·e outlined we will have finished the com­
mitment of $1.342 billion to build and test two prototypes and to give 
this country the knowledge, know-how, and all the scientific informa­
tion that flows therefr01n. Including what we have already spent and 
what the cancellation costs will be, what will be the total figure in­
volved in the SST experience if we decide now to quit'? 

Secretary Voi-PE. It will cost the Governn1ent antl- industry approx­
imately $1.109 billion. 

~fr. STEJm. So what we are really considering, then, when we decide 
whether this request will be gt·anted or not, is whether it is better to 
throw awn.y $1.109 billion of the taxpayers' 1noney and have not.hing 
to show for it, or for the sake of an additional $233 1nillion we can 
get two prototype planes, make tests, and give our country an oppor­
tunity to have a future in the field of aviation. Isn't that a fair 
assumption~ 

Secretary VoLPE. You have stated that a great deal better than I 
have, and I congratulate you for it, Congressnmn. 

Air. S1'EF~. Thank you, ~Ir. Secretary. 

BALANCE OF TRADE 

Air. Aio~.,Ar~. Now we will go back to ~Ir. Conte who was unable 
to finish his questions. 

Afr. CoNTE. I will try to be \'ery brief, Air. Chaimmn. 
Air. Secretary, you state throughout th~. SST faces the loss of 50,000 

direct jobs at a $22 billion impact on our balance of pay1nents. 'Viii 
you provide us with a precise breakdown of these figures 1 

Secretary Vor-rF ... Yes, sir; happy to. 
(The information follows:) 
The $22 billton swing in the IJalorl<.'l'·Of·trade IJrt.>akdown as follows : 

\Vlth a U.S. SST program: Billion• 
270 U.S. SST•s t.>Xported------------------------------------------- $11.5 
Less 60 Concordes imported--------------------------------------- -1. 4 

Net ex1~rts---------------------------------------------------- 10. 1 
\Vlthout a U.S. SST: 380 Concordes I and II imported___________________ 12. 0 

Total swing____________________________________________________ 22. 1 
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The following data Is a brf:'akout of the 50,000 jobs: 
Number of Numbuoj 

},unction~ empwyecs Function-Continued: emplo11eea 
Rl>senrcb, design, and devel-

opment ·---------------- 8, 000 
Sales and ser\·ice__________ 1, 500 
Assembly and fabrlcntlon __ 27, 500 
~Iaterlal procurement_____ 1, 500 
}l\cllities service__________ 2, 500 
Personnel services________ 750 

}"'innnce ------------------ 750 
Collli)Uting --------------- 1, 700 
Quality ------------------ 3, 800 
General services---------- 2, 000 

Total------------------ 50,000 

SST SURCHARGE 

~Ir. CoNTE. You state that the SST people will have the cheapest, 
fastest. transportation available to h-avel easily throughout the world. 
How will passenger fares on the SST compare with the 747 and 
the 7071 

Secretary Vor~PE. \Vhen you are projecting 7 or 8 years away, it is 
difficult to say prec.isely what will happen. There could be a s1nall 
surcharge in the very beginning of the program. However, that sur­
charge probably would be eliminated as 1nore of the jet fleet WP..S 

retired by supersonic transports. 
Bill ~Iagruder would like to speak to that if he mD,y. 
~Ir. ~IAORUDER. I think, just so there is no misunderstanding about. 

that, you should reflect back into the 1960 thne period, that there was 
a surcharge I believe of some 16 percent on first class fares on jets and 
some 6 percent on coach fares. Yet during that time period, for exam­
pl~, Pan 1\merican passenger payloads averaged between 70 and 75 
perce.nt. The Secretary is simply pointing out that you 1nay put on a 
surcharge to prevent early obsolescence of what will thnn be the older 
and tnore obsolete equipment, the jumbo and the tri-jet aircraft. Then 
later on, as the total opernting costs overtake these jumbo jets, you 
remove the surcharge and again the faster, more productive equip­
tncnt will provide the lowest operating cost, highest reve.nue and low­
est fares, and the SST will fit that description. 

OVERLAND FLIGHTS 

~Ir. CoNTE. ~Ir. Secretary, when can we expect the issuance of F1\A 
rules to prevent overland flights at bomn-producing speeds~ 

Secretary VoLPE. They are in the final stages. 'I'he Federal Aviation 
Administration is in the final stages of the proposed rulemuking proc~ 
ess and it should not be very long before that definitely will be pro­
posed. 

~[r. CoxTJ.;. J)o you expect it within this fiscal year? 
Secretary V OJ..,pJo;. Oh, definitely; very definitely. I would say proba­

bly within the next 60 to 90 days. 

Jo;N\'IRONMENTAI... CONCERNS 

l\Ir. CoNTJo;. Aside from the noise problen1 which you say now is cor~ 
rede.d, at least on the lateral takeoff, what other enviromuental con­
l'erns do you believe have to be resolved 1 

Secretary Vor .. pJo;, \Yell the fact is that there are those who feel that 
there is very little to resoive. On the other hand, I am one of those who 
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like to see the specific confirmation of every single item, and that is 
the reason that we are spending the additional money right now in the 
climatic and other research areas. None of them, as I see it, is insur­
Jnountabl.e. 'Vhnt we. want to do is produce the ,·ery best plane that the 
hun1an nund can dev1se. 

Based on what we know now, we are going to be able to produce 
this kind of a plnne. 'Ye found that. 124 decibels was Jnore no1se than 
a great Jnany people cared to take. 'Ve stat1ed to push and sh-etch and 
last fall were down to the 112 and we are now down to 108. At the same 
thne t.he answers to climatic, atmospheric and othet· questions will be 
answered. 

EMPWYl\lENT 

~fr. CoNTE. Let me ask, how Jnany scientists, engineers, and design­
ers are now working on the program and what level of reduced spend­
ing would disband this team 1 

Secretary Voi.PE. Including technicians and beyond the actual type&, 
scientists, engineers-- .· ~, 

~fr. CoNTE. I am not talking about laborers now. . ·: . ': 
Secretary VoLPE. 'Veil, they don't CJnploy Jnany laborers in the pro· 

totype phase, but there are aJ>proximately 13,000 people. You couJ.d 
lower this or if you continued, for instancei at the $210 millimi there . 
is absolutely no question in n1y mind that Joeing would have to re· 
open all of their subcontracts. ·noeing would have a right to say "'Yo 
want to reopen our contract." 

The fact is that we made a contract. I didn~t make it. It was made 
some time back1 and I said this 1norning I thought it. was a fine con· 
tract. The fact Is thnt if we don't keep our end of the bargain in that 
contract it is like any contract; the other parties to the contract can 
say "'Yell, you didn't. keep your end of the bar·gain. Therefore., I de­
sire to have 1ny end of it reopened." If we reopen it, and the sub­
contractors p,articularly would have a perfect right to say "'Ve want 
it reopened,' it could cost, os I indicated earlier, anywhere frmn $150 
million to $200 million for subcontractor renegotintions alone. So 
if you got down nntch below $290 1nillion that is the kind of situation 
Y,ou would be facing. ;\dditionally you would be aJlowing the produc· 
tlon of the plane to shp another 6 months, another yt'tu·, and we are on 
a catchup basis right now. 

The quicker we can produce the plnne after a Cmworde or a TtJ-144 
starts to fly, the n1ore of that rnarket we will capture. The fact that 
we are going to be 3 or 4 ye~H'S behind dot'sn 't disturb me particularly 
because many of the forei~n ait·Jines have indicated they would pre-
fer to wait for the Anlet·ican SST. · 

The situation is proven by the fact that American jet planes weren't 
available for almost. 2 years after our· cotnpetition produced the first 
jet planes. So the fact that these other planes, SST's, ntay fly before 
our'S, enm a or 4 ymu'S before ours, doesn't bother me too niuch, but H 
we were to slip another year, year and a half, and particularly if we 
were to lose that teaJn of scientists, that tea1n of engmeers, it would be 
just one tremendous job to reassCJnb]e them. 

I like to dt·a w a paraJlel between the, construction of this building, 
for instance. If a contractor is building this building, he organizes a 
crew, selects the best general superintendent he can, assistant superin-



54 

tendents, foremen, all the way down the line, gets subcontrncts and 
e\·erythinl;! else. Then halfwny through the job smnething happens. 
lfaybe it IS a strike or nmybe the owner runs out of money-but for 
whnte\·er reason the contr:\ctor is told, "Look. we don ,t have any n1ore 
funds. Stop the job.'~ Then ;~ n1onths later-1 a1n not talking about a 
year or a year and a half later but only 3 1nonths later-if the contrac­
tor should be told "01{, we have the n1oney now. Go ahead," or "The 
strike is settled. Go ahead,~' the tnmnentum needed to get t·he job 
rolling again is just beyond belief. 

llere in this situation you ha,·e an even more intensified picture 
because these are men that are not easy to come by. Some would be 
unemployed, and would be easy to come by. Hut many of them, the best 
of thetn, \vill find something ('fse to do. Ti·ying to reaSg()Jllhle that teatn 
and stat't. the progrmn going again would be a giant job and I think 
it would be ,·ery, very costly to the .A1nerican Govermnent. 

WORK t'ORCE REDUCTION RE8UI.TINO I"RO:\l STOPPAGE OF TIU~ SST 

~Ir. CoNTE. ~Ir. Secretary, in order to nlo\·e \his along, on page3 12 
and 13 you state: 

"* .~ * stoppage of this progrntn by 1978 would result in work force 
reductions totaling almost a half million persons." 

Secretary VoLPE. That is the total number of people that would not 
have employment in this industry. 

~Ir. CoNTt:. Gh·e us the basis fot· your estimate. Put it in the record. 
Secretary Vot.Pt~. Yes, we can do~ that. 'Ye can do that very easily. 
(The information follows:) 

BASIS FOR ESTIMATED WORK FoRCE REDUCTION RESULTING FROM STOPPAGE Ol' 
THE SST 

It has gE.>nE>rally bE'E'n accE>pted that continuing the SST program will l'E.'sult in 
E.>mploymE>nt of 50,000 jobs pE>r yE>ar. In addition, tt.e multiplier effeet of the SST 
jobs in related industriE.>s results in nt lE>ast 150,000 jobs aft'E>cted in the 1980's 
or 1990's. However, the problE.>m could be much greatE.>r than this. The SST's of 
th(> future will be the fl(>et lE.>adE.>rs and thE> country that doE.>s not have the fleet 
lead will also lose salE's of subsonic and other aircraft due to the "family of air· 
craft" concept, as E.>xplained in the Secretary's statE>mE.>nt. 

Accordingly, it is considered likely that, if th(> SST program is stopped, not 
only will WE' lose thE> 150,000 jobs a~ociated with the SST but also a sizable 
additional number of jobs associatE'd with subsonic aircraft that will probably 
go to the country having thE> flE>E>t lE>ad. But it does not stop here. As has already 
been shown in the prototype l)ha8f', thE.>re will be hundreds of million dollnr.s in 
nf'w facilities purchasE.>d throughout the country in order to produce aircraft of 
the future, such as elE.>ctron beam weldPrs, new forming equlpm(>nt, etc. Thus, 
nnothE>r nE>w industry that would be affE'cted, the machine tool industry. 'Ve 
could mention othE>r lndustriE.>s such as construction, raw materials. electronlcR, 
E.>tc. Consequently, it is our opinion t~hat. in addition to the jobs related to the 
S~T construction. thE>rE.' wlll be a wide range of additional jobs crE>ated in the 
aircraft and rE.>latE.>d industries. It is f'stimated that all of theS(>, when totaled, 
could affN·t au estlmate<l 500,000 jobs in this country if we lose th(> }(>adership in 
this most important technical fl(>ld. 

CO~TRACT OVERRUNS 

:hlr. CoNTE. In view of the pre•~nrious financial condition- -you 
touched on this ~arlier-of so n1urh of the aerospace inrlns1 ry, liow 
can we be sure that we won't n~ed a 1nnch 1nore higher lev~l of Fed­
eral assistance in this progr:un than was originally anticipated? 
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Secretai"y VoLPE. 'Veil, as I tried to explain this n1orning, I think 
that we probably have, during the last year and a half, stayed closer 
tot his project than most. projects. The fact that we are able to be here 
today and tell you that we are. just at about the sa1ne fig-ure we were 
a ye.ar ago and that there has been litlle change in the picture is an 
indication of the firmness with which we ha,·e grasped the controls 
here and are overseeing this contract. Also another reason is that the 
contractors have a great deal to lose if we keep our (llld of t.he har~ain 
on time schedules and money. If these are held firm, the contractor:; 
start to share 25 cents on the' dollar when thev start to exceed the con· 
tract incentive points. That is an awfully goo(l reason for n contractor 
to go ahead just as efficiently ns he possibly can in order to avoid that 
additional cost, a part of ":hich he would have to 1nake up. 

GOVERNMENT SUBSIDIES 

l\Ir. CoNTE. One last question, and this is a question that troubles me 
tho n1ost about this whole program. I read and studied everything t.hat 
I could in regards to the SST. I don't think that there is a black and 
white area here. I think that there is a gray zone. I think that strong 
arguments can be 1nade for the progran1 and strong arguments can 
bo made against the progran1, but in the 12 years I have been in the 
Congress I ha,~e been in the forefront of many a fight against sub­
sidies, farm subsidies, and other subsidies. 

You and your team cotne in hero and sav that we have been in the 
aviation field. 'Ve have boon in the forefront. All of it has been 
developed thus far through the military, none prior to this by direct 
appropriations, such as this one. 'VhaJ troubles mo is that there are 
other Industt·ies in the United Stat~s which have been le.aders in their 
fields and have been in the forefront in the world. 

Taking it right back home to my baek ynrd, the United States has 
been the leader in the transformer and in the heavy transformer field, 
and right now that field is being threatened by dutnping by France, 
England, It.aly, Sweden, and now even Japan, and if smnething isn't 
done real soon these con1panies, General ~;lect.ric, 'Vest.inghouse, and 
other transfonner companies, c.an't. afford any n1ore tnoney in research 
and development to keep pace with thesA countries because they can't 
even sell their transformers to the Federal Government. For inst.anoo, 
TVA has purchased 95 percent of its transformers front offshore. They 
can't compete with the foreign governments beeause they have a two­
price market, low price 1narket hero and a high price market at home. 
They won~t give a license to our corporations to go Rnd sell in their 
countries so our corporations are at a disadvantage. ''TJ.ty can't we 
appropriate $1.3 billion for the transfonner industry of the United 
States in order to stay in the forefront in this field 1 TJ,is bothers 
1ne a great deal and this can go on and on and on in many other 
industries. 

Secretary VoLPE. Congressman, let me say that cmning from the 
sa1ne State I can certain1y appreciate yout· grave thoughts about keep­
ing Afassachusetts employees occupied and working together with 
en1ployees across the Nation. However, I would say that first of all you 
have to look .at ~our competition, whieh is what you just analy~ed. 
Our cmnpetihon IS 100 percent governn1ent ·in England and France, 
and 100 percent govermnent in the Soviet Union. 
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~fr. CoxTt~. Like,wise in the transfortner industry exactly. 
Se~retary VoLPI-~. No; in the transfonner industry it is 100 percent 

pri,-ate industrv. 
~fr. Coxn~. You are wrong-most of the countries I tnentioned own 

their transfonner industri(\s. 
Secretary VoLPE. 1\Te subsidize to the ~xtent. that we do a lot of the 

purchasing, of ('Ourse. 
~fr. CoxTE. I am talking about France. They own the.ir own trans­

formet· industry. England owns its own transfornter industry. The 
government does. 

Secretary 'roLPE. Yes; I nn1 one of those who happens to hope our 
country won't ha\·e to go to nationalization, whether it be railroads or 
transfortners or anything else. I think by building a better tnousetrap, 
or a better transfot:mer, we are going to still be able to compete in the 
world tnarket. 

Now, the fact is that in this particular situation our: cmnpetition, 
as you also indieated in the transformer field, is entirely g-overnment 
subsidized. IIere at. least there is a substantial input on the part of 
industry whieh will have spent smne $403 million when this prog-ratn 
is ovm'. This will enable us to stay in the marke.t and retain a tremen­
dous number of people etnployed in an industry where we now ha,•e the 
ad,·antage. "\Ye could easily lose this advantage if we do not continue 
with the technological kt1ow-how that has been developed in this 
country. 

If this were just another plane that was going to give us a few 
jobs that would be one thing. but this is a plane of the future. It 
is the next generation airplane. I don't. hear of any 757~s being planned 
or other planes. I hear of supersonic transports. The.y are the next 
generation. And if we don't get into this tnarkct, Coitgressman, we 
just will be out of the market and our people will just not have 
jobs. 

~fr. Co~"TE. I can appreciate that, but I don't want to pursue it any 
further. You didn~t answer tny question. You didn't answer the ques­
tion at all. The parallel here is just two straight lines. These people 
are hurting right now. The transformer industry is hurting. They 
are not coming to the Go,·ermnent. They want to produce a better 
transfot·Jner. They want to produce a transformer for the seventies 
and eighties. but they are not comin~ to the Federal Governtnent and 
saying "Look. we a're up against it. 'Ve are hurt by competition. 
'Ye arc hurt by"-thcse five J!OVermnents that I have mentioned­
"and, the,refore·, we want the Go,·ernmcnt to come in and give us $1 
billion to produce this transformer so that we can compete with these 
foreign countries." 

In fact, they get it both ways. They can't e\·en get the Federal 
Government to buy their own transformers; 95 percent of all the 
transformers that were bought in the last 5 years by the Federal 
Government have been bought offshore. · · 

Secretary ''or.Pf~. I think that would perhaps be a good question to 
ask the Assistant Secretary of Commerce whom you will have on 
later. 

~fr. CoxTt~. I have, a few Inore when he eomes up her(\. Thank you. 
Thank yon a~ain, ~lr. Secretarv. and I again want to compliment 
you for a fine job. -
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PRIVATE FINANCING 

~fr. l\fcFALr •. l\Ir. Boland. 
l\Ir. BoLAND. l\Ir. Secretary, what is the net worth of Boeing? 
Secretary 'Tor..PE. Net worth of Boeing? -
l\£1.-. BoLAND. Yes. 
Secretary '' OLPE. $790 1nillion. 
i\Ir. Roi .. AND. 'Vhat is the net worth of GE ~ 
Afr. CoNTE. You better take every company that are tnaking trans­

for1ners and put their net worth in there. 'Vhat is the net worth 
of Central Transformer in Arkansas 1 

Mr. Roi..AND. 'Vhat is exciting you 1 
J\Ir. CoNTE. I can see the argument you are going to make is that 

they can take care of thmnselves. There are a lot of small companies 
that are making transformers that aren't large and n1uch s1naller than 
Boein~. 

Mr. BoLAND. I am not talking about transformers. 
1\Ir. CoNTE. You are talking about General Electric.. 
1\fr. Boi..AND. The question or the information I a1n looking for is 

whether or not either one of these companies or any company in 
America could go ahead with this kind of a program and finance it~ 

Secretary VoLPE. That is the reason why I belie,•e, CongrP.ssman 
Roland, that President Eisenhower, President J(ennedy, President 
.Johnson, and President Nixon have felt it was essential for the 
Federal Government to go into this program. I think each one of 
them felt that this was an area that was just too big for any one finn 
or combination of firms to proceed with alone. 

Mr. Boi .. AND. It has been said that the Federal Govern1nent never 
gets 1nto this kind of proposition, that is, ne,·er really subsidized trans· 
portation, construction of 1nechanisms that give us transport.ation­
Ships, for instance. Have we ever been in this area before 1 

Secretary VoLPE. 'Ve ha,·e been and are now. One of the reasons we 
are not the'Ieaders in maritime today is because we allowed the leader­
ship to J!O elsewhere. I for one would 1utte to see the leadership in 
this field go elsewhere. It is now being subsidized by a biB the Con. 
gress just passed this last year. And I 1night say we have done some­
thing for the railroads, too. 

AIRPORT NOISE 

~lr. BoLAND. ~Ir. Chairman, I don't want to prolong the questioning 
of the Secretary. ~lost of the questions I a1n interested in wi1l be 
directed to l\Ir. l\Iagruder because some of thmn are technical and 
son1e of them are with reference to the program itself. 

I would just like one answer to this que3hon, and this is n statement 
that was raised by J)r. Garwin. I>r. Garwin has gotten more publicity 
on the SST than· I think any other individual in the tJnited States. 
That is fine. lie has taken his position on it and he feels deeply con­
cerned about it. I am delighted we have people with his dedication and 
with his spirit. I believe his questions ought to have to be answered and 
I think some of the statements that are mnde by those who oppose the 
progran1 and those who favor the prow-am have to be answered, too. 
I would just like to know fron1 you, ~Ir. Secretary, or frmn l\lr. l\Ia-
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gruder whether or not this statement is correct because this is a state­
ment which was made last. year and it was a statement which got head­
lines in practically every newspaper around the {Tnited States and from 
many of the columnists who ha,·e been covering this very controversial 
subject, and I quote J)r. Garwin: 

It should bP Pmphasized that at 125 PXdB of airport 110lsp 'the S~T will pro­
duce as mueh noise as a .simultanPous takeoff of 50 .Jumbo Jpts satisfying the 
108 P&Nd,B subsonic requirPmPnt. 

Secretary VoLPE. I will ask l\lr. l\lagruder to give you the answer. 
l\lr. ~L.\GRFDER. Senator Proxmire and aJso Senator l\lagnuson 

submitted that same question to Dr. Lewis Branscomb, the Dn-ector 
of the Bureau of Standards, as a disinterested source that would pro­
vide a technical answer. The answer came back that the 50-t{)-1 simile is 
misleading. It is not even the same thing. It is involved in noise, un­
wanted sound, or what we sometimes call airport noise. 

Further, we have already made the point clear that the 50-to-1 com­
parison and sometilnes 100 to 1, was not only misleading; it was sci­
entifically, engineeringly, and technically incorrect. I have pointed 
that out on numerous occasions. That is the essence of what the Bureau 
of Standards sent back to Senator Proxmire and it is in the record. 
Senator l\lagnuson~s letter and the Bureau's response to him was also 
placed in the-record. 

Our Noise Advisory Comn1itteee, after almost a year's review has 
publicly stated that the production airplane can and will meet the new 
noise levels for the subsonic jets of the future. Now, that is not only not 
50 times as noisy as the present jet; it is one-half as noisy as the present 
jet. It is twice as good. And I think Dr. Garwin has done a great dis­
service to the scientific community by perpetuating that piece of scien­
tific nonsense. I call it "mischief." 

~lr. BoLAND. And in your testimony I would like some infortnation 
on what has been sacrificed to arrive at the reduction of the noise--both 
airport. and community noise. That question has been raised in some 
articles I have read. 

~lr.l\IAGRUDER. I will get into that. 

PROTOTYPE COST 

~lr. BoLAND. I have here an issue of Comn1on Cause. Incidentally, I 
an1 a tnember of Comn1on Cause. I think it is a great organization and 
serves a very useful purpose in this Nation. But. Conunon Cause is 
making this one of its central issues. They are tying on to a cattse, of 
course, which has great popular appeal, and it is possible they might 
win this one. They have won some. I hope they wtn a lot in the years 
to come. And I quote frmn the Common Cause report, from volume 1, 
No. 3, February 1971, and the article is "No Need for the SST," and 
under the paragraph "'Vhy the SST?" it has this statement. I wonder 
whether or not this statmnent is correct: 

.Just to develop one prototype will ('Ost a minimum of $1.5 billion, of which the 
U.S. Governnwnt will provide $1.3lJillton. 

Is that a correct statement? 
Secretary VoLPI-;. That is absolutely incorrect, Congressman, and 

let me furt.her add that the Common Cause, if they wanted to get both 
sides of the story as this committee is attempting to do, would have at 



59 

least had the courtesy to ca11 the Department of Transportation. 
Neither the {Tnder Secretary, the Secretary, or the J)irector of the 
Supersonic Transport program, or anybody else that I know of has 
heard frotn Common Cause as to our stde of the story. I have 
great respect for John Gardner·, but I would hope that they would also 
get our stde of the story so that they could print something that would 
be a balanced case. 

~fr. YATES. Correct for two, not for one. 
l\fr. Bor.AND. Just to develop one prototype. 
Secretary Vor.PE. 'Vhat he quoted was one. 
~fr. Y ATEB. But it is correct for two. 
l\Ir. BoLAND. But it is not correct for one. I a.n1 sure Common Cause 

under the able direction of John Gardner would not want informa­
tion put out that is not correct and I thought it would be a nice place 
to correct it. 

~fr. l\IAGRUDER. I would like to point out also that you used t:he 
word "cost" and I think it is ,~ery i1nportant when you are trying to 
strnighten out. the record to keep clear in front of the Congre~ and 
the public that this is an investment.. It is not. a subsidy. 'Ve don't 
plan on failure in the United States any n1ore, I hope .. 'Ve are going 
to get the $1.3 billion in,•eshnent back. 

Mr. BoLAND. Let me continue with just a couple tnore statmnents. 
l\fr. Bow. ·l\fr. Boland, would you yield for just a 1ninute? 
lfr. BoLAND. I yield. 
l\!r. Bow. I would like to make sure we are clear on this now. I 

am a lit·tle confused as to how the record now stands. Is it $1.3 bil­
lion for two prototypes and ·are they wrong on the one prototype 1 

Secretary Vor.~PE. The $1.3 billion is for two prototypes. That is 
why I said that. the statement was incorrect. 

~fr. Bow. Right. Thank you. I just wanted the record to be clear 
because I was a little confused. 

1\t:r. MINSHALL. I would like to make one statement, if I may. 
Air. l\fagruder, I have a very high regard for you, sir, ·but you 

keep saying that we are going to get this $1.3 bilhon back. That is 
based on the assumption that. we can go ahead with the production, 
which, in turn, assumes that the President and Secretary Volpe won't 
~y it is going to pollute the atmosi:Jhere and have other unacceptable 
stde effects 1 

Air. l\fAGRUDER. That is correct, and t:hat is a prett.y good assump­
tion. There is not one scientific fact. available anywhere in the free 
world today that says a fleet of SST's is going to pollute anything. 

~fr. ~fiNSHALL. That is why we are having this hearing today. 
There is much contt-o\·e.rsy o\·er t:his very question. 

~{r. ~fAORUDER. I int~nd to get into t.hat.. 
l\{r.l\fiNSUALL. That is why we are here. 
~fr. Bor.AND. There are other statements in the Common Oa use 

statement that I would like to pursue with 1\fr. 1\fagruder when we 
get through with this testimony. Thank you, ~fr. Chairman. 

LINDBERGH I.E'ITER 

~fr. 1\fcFALt •. l\fr. Yates. 
1\fr. CoNTE. 'Viii you yield for one fast observation 1 
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llr. Y.\TES. I will later, as soon as I get 1ny first question answered. 
I read the Secrebn·v·s statement nnd on page 3 it sort of dismisses 

those. who arc opposc'd to the S~T by talking about charges that it 
would blot out the sun, melt the 1cecaps, shatter our eardrmns, cause 
skin cancer. and disturb animal life. 

I suppose those of us who are opposed to the progran1 can lh·e with 
that c\·en though they are not true. Now ~Ir. Steed con1es along and 
tries to tie those who are opposed to the progran1 into smne sort of a 
Conunnnist n1o\·e1nent. 
. ~Ir .. Secretary, n1ay I rend yon a letter dated February 3, 1971, say­
mg tlns: 

DEAR Co~GRESSMA~ YATEs: Replying to your letter of JUJmar)· 20, m)· im­
prE:>ssion is that the supersonic transport is within the state of the art technically 
hut not E:>Conomically or E>nvironmE>ntalb·. Seat-mile costs are too high, and the 
pollution of thE> upper atmospherE> too dangerous on the basis of prE>sent knowl­
E.'dge. I bE.'liE>\'e it wouhl hE> a mistake to become committed to a multibillion 
dollar sntwrsonic transport program without reasonable certainty that SST's ·will 
bE> practical E'Conomlcally and aCCE>(ltahlE> E.'l1VironmE:>ntally. 

I do not now see any practical wa~· to avoi<l the disturbance that would be 
caused by rE.'gnlar sonic hooms. As a citizE:>n, I fE:>el we are alrE.'ady suhjE'Cted to 
morE' than enough tE'Chnological noises, and m~· vote will he against adding to 
the prE.'sent noise levE>l in nn)· unnN'essnr)· way. I do not accept ns practical or 
lasting the idE.'a that supersonic transports would he flown at supersonic speeds 
only over water. 

PlE.'aSP accept my apology for the latPnPss of this rE.'ply to your letter. I have 
lwen traveling almost constantly, and have hE:>en unable to keep in close contact 
with my mail. 

Sincerely, 
CHARLES A. LINDBERGH. 

1Vould you consider General Lindber~h to be pro-Cmnmunist 1 
Secretary VoLPE. First of a11, I don~t believe Congressman Steed in­

dicated that all those oppoSt•d were. pro-Communist. He indicated 
that some people may ha\·e joined the mo\·e1nent who were pro-Cmn­
nutnist, and I do not,~as you rememher, personally feel that I can point 
the fin~~r at anyone. There may he some, but I can't point the finger. 
As I said, I would leave that to the int{\lligence. experts. 

~Ir. YATF..S. " 7ell, now, don't you think it unfortunate to even1nake 
it a part of this discussion? 

~ecretary VoLPE. I think that is something you will have to ask the 
Congressman. 

~Ir. YATES. I-Ia,·e you any comn1ent to make on ~Ir. Lindbergh's 
letter? 

Secretary Vm .. PE. Yes, I do. 
~Ir. YATES. I would like to ha ,.e your state1nent. 
Secretary Vou~E. Let me say, as a youngster. I probably thought 

just as greatly of Charles Lindbergh as any American did because 
of his great fent. It was the first crossing of the Atlantic. In my mind 
that letter he has written to you was written with dedication as a gt·eat 
American. Howen~r, I have~ to disagree with him. I believe that there 
are at this table men who have stayed much, nutch closer to the present 
day situation of ~echnology, and environmental concerns, than has 
~Ir. Lindbergh. I still respect him as a great American but I don't 
belieNe he has spent the amount of time that these gentlemen have 
spent on this matter. Although I don't conside.r myself a technologi­
cal or environmental expert., I will debate with any American my 
feeling as to the environment :uul presen·ation of the environment. 
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I feel just. as strongly as ~fr. Lindberg-h does about. environment. and 
that is why I wnnt to pro,·e to the A1nerican public that we can build 
these two prototypes and if we find that they are not mn·ironme,ntally 
acceptable, and that chance is only one in a hundred or less, then I 
will be the first one to say "Throw the sponge in.~' I don~t look for­
ward to America saying "Throw the sponge in~" however. 

1\Ir. YATE~. 1Vould your reply be the same if I were to tell you that 
John Glenn, the astronaut, is opposed to the SST prog-ran1? 

Secretary V(n.J>J-~. Yes, it would be. 
~fr. Y.\TES. 'Vould your reply be the smne if I were to tell you that 

'Valter Schirra, the astronaut, is opposed to the SST prog-ram? 
Secretary Vor.PE. You could go on with other nmne.s. I will gi ,.e 

you the na.me of one astronaut who will be before one of your com­
inittees in the next few days, Neil Armstrong, who was the first man 
to set foot on the n1oon, and he will be testifying in favor of the SST. 
So, where do you want to ~et the information 1 Bill Anders, who was 
very closely associated with theN AS1\ progratn, will testify in favor. 

It is just a question of whether you want to re.:'l.lly get at all the 
facts, which is all we are trying to say we ought to do. Lees get all 
the facts and then n1ake tlie detertnination, which the Congress is 
going to have to make. 

NEIL ARMSTRONG LETrER 

1\Ir. YATES. I an1 glad you brought up the name of Neil Armstrong. 
In a letter to Dr. Paine on ,July 29 he signed a letter in which these 
phrases appear: 

1. ThE' high risk category problems. including engine noise, suppression of 
sideline noi~, actual achievement of st~cifiE>d ~'AA pf'rformancl~ margins, and 
specified engine durability, excessive stru<>tural weight, and certain aerolastic 
and flutter problems resuUing from the use of titan hun. 

Those are what are included according to ~Ir .. Armstrong's state­
Jnents to the head of NASA. lie goes on to say: 

There are aerodynamic, propulsion, structural and operational effil!iency 
factors which must be pushed to the limit to atf.ain the requi~d SST 
range/payload characteristics. 

3. There appean;;, to be little potential for further aerodynamic huprovPment 
for the B2707 configuration without a major change in the basic wing fuselage 
configuration. 

4. A major technical effort by Boeing-as well as the NASA-will }lrob:lbly 
be required to attain the production SST pE-rformance goals now projectE-d . 

. And I intend to ask ~Ir. ~lagnuler about those when ~lr. ~Iagruder 
is on the stand but I just want you to know the points ~lr. Armstrong 
was tnaking. I will tell you, in all franknes.-,, that I spoke to ~Ir. Arm­
strong and was very mitch impressed with his technical knowledge. I 
want to ask ~lr. ~lagruder about some of the things he raises. 

Secretary 'r or,.rH. ~lay I ask the chairman if it is possible to have 
the entire letter put in the record? 

~Ir. ~IcFAr.L. If you would like to include it, put it in the record at 
this point. 

.../ 
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(The letter follows:) 
FEBRUARY 12, 1971. 

Mr. G. HOMER SKARIN, 
Staff .4.ssistant, Subcommittee on HUD-Spacc-Scicncc, Committee on Appropria­

tions, llou.sc of Rcprcsrntntit·cs, Washington, D.C. 
DEAR liR. SKARIN: In respon~ to your request on behalf of Congressman 

Yates, I am enclosing for your information a copy of a report with attachments, 
dated July 29, 1970, of llr. Neil A. Armstrong, NASA's Deputy Associate Ad­
ministrator (Aeronautics) to NASA Administrator Thomas 0. Paine on the 
U.S. Supersonic Transport Program. 

This r~_port was prepared in respone to Dr. Paine's request for a technical 
assessment of the national su~rsonic transport program by NASA's Office of 
Advanced Reseal'<'h and Technology. This assessment provided the basis for 
NASA's letter to the President of July 30, 1970, signed by Deputy Administrator 
George M. Low, giving NASA's current views on aspects of the supersonic trans­
port program that relate to NASA's rt:'Sponsibilities. 'Ve understand that this 
lettE'r was madE' ImbUe by the White House some time ago. A copy is enclosed 
for your information. . 

As indicated in the letter to thE' PresldE'nt, the successful de\·elopment of an 
advanced aeronautical VE'hicle, su<'h as the SST, normally requires the ldentift­
('ation and solution of a number of technical 1•roblems in thE' course of the de­
velopment program. Mr. Armstrong's report addresses the technical problE'ms as 
seen at the Ume of the reviews by his office about sen•n months ago and does not 
reflect progress in the S·ST J)rogram since that time. 

·The Department of Trangportation has advised us that significant progress in 
the inst seven months has been realized in certain technical areas as follows: 

RANGE-PAYLOAD (AERODYNAMICS) 

~"'or the production YE>rsion of the SST, Boeing is considE>rlng sueh aerody­
namic improvements as increased strake size and lpading edge swePp, increased 
sweE.'p of outer wing panels, and optimum twist dPsign of the horizontal tall. 
Th£>se configuration changes \Vill make significant aE:>rodynamic lmproYE'ment 
in the B2707-300 design. 

WEIGHT 

Some concern has bE'en E>xpressed as to possible enginP, wing and \·ertical tail 
WPight increments and resulting efft>ets on range;payload. :\lore rE'Cent data 
on advanced engine/suppressor combinations indieate that thP pot£>ntial range 
penalty of 215 nautk'al miles may bP redm·ed lJy about 50 percent. Also, wing 
weight penalties to prev<.>nt fluttpr are ~ing intE'nsivPIY analyzed and for the 
production aircraft (whPre a new configuration wing is designed for a consider­
ably higher takeoff wPight with the result that the wing is stift'Pr), it is felt 
that such added weight will lJE' within pres~nt allowances. J,lkewisP, thP neces­
sity for a larger Yertical tail is not fE'lt to be e\·idPnt at this tlmP. ~1ight test 
with thp t)rototype will be requirpd to Yalid·ate that the prpsent tail with the 
automatic flight (•ontrol system can Mtisfa('torily handle all flight pmergencies 
including double engine failures on one side. 
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NOISE 

The Boeing Co. is working with the E.'ngin£> coml"h'lny, mPmlx>rs of industry 
and the govprnmE>nt on a roordinated aggrE>ssin• noiSE' tE>chnology program. Re­
cpnt testing has revealed threE> significant br{"akthroughs in noise improYE.'mPnt 
which have dramatically imprO\'E'd the SST noise posturE>. Actual ground tE>sts 
on the prototype E>ngine and detailE>d flight llE'rformance analy~is ha,·e revNtlE-'d 
significantly less pffective perceh·ed noise than was estimated initially. 'Ying 
flap tests in the NASA wind tunn£>1 showed an imt,rovE>mE'nt in lift ato.d a markt.>d 
rE>duction in takooff distancE>, thE>rE>by improving the altitude of the airplane 
ovE>r the community during climb out. RecE>nt tPsts of ad\·an<'ed SUI)llressors are 
encouraging in their acoustic and })E-'rformancP <·haracteristics. 

The combination of these features. charactE>ri~1lcs and suppressor den•lop­
mentfl will rpsult in achieving a markE>d reduction in SST engine noise. 

Prior ·to production commJtmE>nt, the capability of the commE>rcial SST to 
achieve noise levels consistent with those required for certification of new 
four-E>nginE>d, intE>rcontinental subsonic transport aircraft will be demonstrated. 

The currE>nt DOT review summarized abo\·p has also reaffirmed our view 
that the prototype development and fllgbt program as plannE>d should provide 
the basis for production of an operational aircraft meeting airline require­
ments. NASA will continue to conduct technical l'eviews of the SST program 
on a periodic basis. 

Sincerely yours, 
H. DALE GRUBB, 

Assistant Administrator for Lcglslatlt~e Af1airs. 

Original signed by Gerald J. Mossingboff. 

57-4530-71-5 



64 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WiUHIIIr.TON. D.C. lOSU 

lt£1'\.V TO 
UrN 01 

HE~DRANDUM to: A/Dr • T. 0. Paine 
Adminil ti'Ator 

July 29, 1970 

From: RD-A/D~puty Associate Administrator (Aeronautlce) 
Office of Advanced Research and Technology 

Subject: United States Supersonic Transport Program 

In response to your request for a technical assessment of the National 
Supersonic Transport Program, representatives of the OART Center• met 
on July 27 and 28 to formulate a position paper on the·SST. The new 
position (Attachment 1) is based on, and endorses, our previous 
position paper of March 24, 1969. 

Signi.ficant progress has been made during the past year in the areas 
of inlet design, flight control systems, and fuel tank sealar.t:t •. A ... 
number of items, such as aeroelastic effects, directional stability 
and control power cannot be adeqqatcly assessed until the ptototype 
begins its flight teat program. :A. third group of problems reNin in 
a high risk category for the production airplane irrespective of 
prototype success. These include performance IMrgin:•, ·engine dura­
bi'li~.Y ;·.aDd·--·en8lll• noise. Each of these areas of concern is aunmarheil 
in ·Attach~ent 2. Recommendations for changes in NASA emphasis are 
included in these summaries. · 

Observations of the competitive efforts, the Concorde and the TU-144, 
over the past year, indicate that these programs are proceeding well 
and are not known to face major technical d~fficulties. NASA 
personnel continue to work closely with the toncorde team, exchangin& 
information which~ould benefit both our programs. 

The prd)ect organizati~n is not arranged to levy heavy support re• 
quirement$-On NASA, and it is sometimes difficult for NASA personnel 
to stAy!'clos enough to project problems to effectively contribute 
to the1~ sol tiona. The OART Centers, however, will continue to 
mak~ their r sources available to the program with prioritiel con• 
a'istent wit aaaurin xliiWil success. 
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~INAL Attachment 1 
July 29, 1970 

NASA Position on the SST Technical Issues 

A reviow of the prev1oue technical ••••••m~nt of the SST made 

by NASA in Karch 1969, together with the reaulta of pertinent re• 

1earch effort• in the intervening period, reaffirms that the 

definition and r;.eaolution of prob.lems aaaociated with the development 

of this aircraft require• ,the flight teat of a pTototype vehicle. 

The current review also reaffirms that the prototype development and 

flight program a1 planned should provide the basis for production of 

an operational aircraft meeting airline'requlremente. 

With regard to technical. problema identified in the review of 

1969,· proJresa has been made in aev,ral areas including the inlet 

1y1tem, the advanced flight control. system and fuel tank aealantl. 

Nevertheleaa, some problems will not see final resolution until the 

development and flight teat of the prototype aircraft ia completed. 

Such problema include structural weight of the vehicle, efficient 

aolution to the aeroelaatic and flutter proble~a, and the achieve-

ment of the neceaaary levels of aerodynamic and propulsive efficiency, 

and these must be resolved in an integrated sense without degradation 

in vehicle performance. There is a problem of developing an efficient 

long life engine. In addition there is a need to suppress noise, 

particularly sideline noise, that emanates from the jet exhaust. 
. . t 

ll\11 latter problem haa aaaumed greater •.ignificance during the past 

year in the light of no11e reatriction• placed by the Covernment on · 

the operat~on of subsonic transpor~ aircraft. · The imposition of 

noise reatrictiona, dep~nding on their severity. to the operation 

of 1uper1onic aircraft might require modifi~ation of the engine 

4eeian an4 ita l~cearacion inc~ the alrlra .. tor '&he 88~ prodvotion 

aircraft. 

The NASA will continue to make ite re1ourcea available in 
,. • I • 

aupport of the SST proaraa to aaaure.tbe max~ a~cce11. 
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Attachme-nt 2 - TE-chnicAl AAArAAm<'nt Attachment 2 

The Collowln~ r~rAonn~l pllrttcipntcd in the NASA review of the SST 
rr~grRm conducted on July 27 And 28, 1970: 

Mr. Nell A. Arm~trong. H~adquart~ra 
· Col, John Cnu lter, Headquarters 

ttr. Leonnrd Sternf ield, Headquarters 
•tr. Thomas Sh i llito, Headquarters 
Dr. Leonard Roberts. Ames Research Center 
Hr. J. Lloyd Jones. Ames Research Center 
•lr. William Andrews. Flight Research Center 
Mr. Fitzhugh Fulton~·Fl'ight Research Center 
Mr. Lawrence Loftin, Langley Research Center 
Mr. Donald Baals, Langley Research Center 
Mr. Carl Schueller, Levie Research Center 
~. Newell Sandere, Levie Reeearch Center 

The ~eview group's aaseeement of important technical areal of 
consideration in the SST proaraa are included in the followina 

• SUIIIIIAr lee. 

R~nae/Payload 

Stability and Con\·rol 

Jet Noiae 

Engine Hot Section Durability 

Inlet Syete~a 

Fuel Tank Sealant• 

Flight Operation• 
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FINAL 
July 29 1 1970 

Range/rayload Characteristics of the 82707-300 

The range and paylond of tha surereonic trnneport aro vital to 

the eucceee of the program, for these characteristics govern the 

operational .acceptability, direct operating costa, and economic 

return on inveetment. The subsonic competition for the SST is the 

advanced Boeing 747 •. Lpckheed 1011 1 and the Douglas DC-10. The pay• 

load fraction (ratio of payload to gross weight) for these subsonic 

transport• range from 12 to 15 percent for a typicAl trans-Atlantic 

mission. The correspond ins payload fraction for the B2707.~300 
f 

ranse• from 6\ percent for the 234-paesenger prototype baseline 

airplane to about 8 percent for a 298-passenger study ai~craft. 

'Studies mAde by Boeing have indicated the·economlc viability of an 

8-percent payload fraction for the SST. 

The range/payload character is tics of a· ~ranspo.~t aircraft are 

determined by a complex interplay between the basic efficiency 

factor• oi the vehicle -· aerodynamic, propulsion, structural and 

operational. NASA experience with the SST program over the past 

decade has shown that the technology in these areas must be pushed 

to the limit to attain the required range/payload characteristic•. 

An assessment of the four basic technology ar~as relative to the 

82707·300 performance il herewith preaented. 
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/n•ro,.lyn~mic: The cruise li{t•drt\g ratio at H•2 .1 for the 234• 

passenger prototypo was validated by NASA/DOT at about 7\. The basic 

confisurotlon choecn by Boeing ncceAenrily rerrcecnte • compromise 

betwe~n H•2.7 and aubaonic crui1e e!ficiencyi atruct~ral ai~plicity, 

and airport performAnce. For thia conftcuration Boeing haa done an 

excellent job in attaining the current level of cruise efficiency, 

for they have utll1•~4 a~vanced aerodynamic technique• of area rule, 

wing warp, fueelage camber, and favorable propulsion pod inter• 

ference. The utilization of atability augmentation to minimize tria 

'· .. drag at K•2.7 crpiee aleo ia an advanced concept •. There ap~eara to 
f 

be little potential for further aerodynamic improvement for the 

12707·300 configuration without a .ajor change in the baalc win&• 

fueeloge configuration. 

Propulsion: The General Electric turbojet engine propoaed for 

the B2707·300 hta an over•all propulsive efficiency of approxf.mately 

45 percent one of the highest of all thermal engines. Cruiee 

efficiency is an overriding consideration in cycle aelection, for the 

aircraft cruise range ia directly proportional to the propulaive 

efficiency. The aircraft "off-design" performance ia alao an 

important factor~ for only 60 percent of the fuel ia burned at K•2.7 

cruise conditione. Inlet and exhaust nozzle performance ia an 

integral part of the propulaion system, and any degradation in 

performAnce 11 directly reflected in range/payload. 
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From a performance standpoint the lnrgest area of uncertainty in 

the propulsion system is associated with the jet noise suppression 

dt'v!cee. Incorporation of multltuhe suppressors degrades nor.zle 

e!ficiency and increases propulsion eystem·weight. As noted ln the 

"englne"'and."nolae" areas, the most effective jet nolee •uppre••ton 

1yatem may be an enlarged engine operated at derated take-off 
{ 

conditions. 

Weight: The operating empty weight (OEW) reflects the summation 

of structural, systems, and propulsion weights. The OEW combined 

with fuel load and payload e1uals the take•off weight. Any·increases 

in OEW mu1t be reflected in reduced range or payload (for the 

82707·300 a 1000 pound increase in OEW • 17 mile range decrement). 

The ba~lc areas of concern relative to in~re~sed OEW are as follow1: 

(a) Engine weight DevelopMent experience with the 

present prototype engines causes some concern for engine weight. 

Also noise suppression could add several thousand pounds in 

additional weight. Boeing estimates a range decrement of 

215 N Hi at the present state of noise suppression development. 

(b) Wing weight A substantial increase in current wing 

weight estimates may be required to provide adequate flutter 

margin at transonic speeds. Wing weight also is critical 

relative to selection of the form of wing surface panel 

construction. 
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(c) Tail weight The present prototype design may have 

inadequate directional sta~ility at supersonic spceda:(outboard 

engine eeized). This may require an enlarged vertical tall . 

with a weight penalty tentativ .. ly ettlmated to be aa great aa 

SOOO pounds. Prototype flfght testa will determine the 

necessity for such a modification. 

Operational: · The ba·slc operational problem affecting range and 

payload ia that of fuel reserves. By present FAR standards the SST 

carrlee fuel reserves greater than the payload of the aircraft (e.a,, 

68,000 pounds compared to a payload of 50,000 to 60,000 pounds), 

Since this reeerve fuel must be carried for the full range, it is 

e~~lvalent to structural weight Qr payload, There ia not yet 

adequate SST experience to consider reduction· in fuel reaervea, but 

advances in navigation, communication, air traffic control, weather 

prediction, and operational procedures may provide.a ~a1l1 for future 
. -

reduction, 

Performance Projections 

Relative to the range/payload ~erfo~nce of the SST, one area 

of technical concern is the level of performance improvement projected 

by Boeing in proceeding from the prototype technology to the production 

aircraft, Boeing projects performance lmpro~ements in the areas of 

aerodynamics, propulsion, structures, and fuel reserve• •• along with 
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a p~rform.'\nce decrement due to noise suppression •• such thllt a 

range increase of approximatetr 400 N Ml is anticipated. In one 

study this p~rformance improvement has b~cn traded for increased 

~,lo•• euoh tha~ A 298•pReeen"or AirGrAft projeate A r•na• only 

alightly lese than the 234-passengcr prototype. It is the 298-

paasenger version upon which the SST economic projections are largely 

based. Although ~oeing has identified the areas of production 

technology improvement and is undertaking active programs in the 

noted areas, the projected production aircraft performance cannot 

be validated at thia time. The ·tevel of ·sST performance proJ_ectecl 

for the _production aircra~t is believed attainable, although there 

may be r~quired aubatantial cha~ge, from the prototype design. A 

major technical effort by Boeing •• as well aa the NASA •• will 

probably be required to attain the production SST performance goals 

nov projected. 
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Structur~l and Aeroclastic Considerations 

BccAuAo of tha l'C'lnt lvc ly' 1 ong cruill~ durnt ton o£ tho n 2707 ·300 

at elevated temperatures (350 to 450°F), titanium has been ~elected for 

the basic structural material. Operational experience hae been 

established with all-titanium military aircraft (YF-12/SR-71) and 

with eubstantlal tl~~~ium components on operational su~sonic com• 

mercial aircraft: The basic problem of the titanium structure is 

the aasurance of structural integrity after 50,000 hours of useful 

life. NASA has effective research programs und~r way on 'lhe mechanical 
f 

properties of titanium under long-duration thermal cycles, stress 

corrosion, and fatigue. •esults to date substantiate the selection 

·of titanium for application to ~he supersonic. 

A major structural problem of concern relative to the prototype 

wing design ia the attainment of an adequate _flutte~ margin at transonic 

speeds without a severe weight penalty. Weight increases of 10,000 

to 15,00il pounds have been projected for "brute strength" solutions. 

This structural design problem results from the large lower-surface 

panel cutouts for the wheel wells. Flutter tests recently conducted 

at Langley with a Boeing half-span aeroclastic model resulted in a 

laboratory solution to the flutter problem, hut subsequent engineering 

studies precluded acreptance of this solution. The current analytical 

and experimental programs under way pr~vidd encouragement for an 

early acceptable solution to the problem of transonic flutter ~rgln. 
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Flight teats of the prototype ~111 serve to validate the wing flutter 

dulsn. 

Tho1"e 11 a current 1t-ructurnl deeisn problem •••oc:iatcd with 

the development of wing surface panels relative to wing weight. A 

recent design ctl'nnge has been mndc by Boeing to incorporate surface 

panels of titaniwn honeycomb core aluminum braced to titanh~m face 

1heets. This recent design change requires assessment of the long• 

term mechanical properties and fatigue life of such constr~ction in 

an SST environment, Since the exposed wing surface comprises about 

15.000 sq. ft •• a change in panel weight of only a £ration of a 

pound pe~ square foot would be s~gnlficant. Boeing testa already 

under way should provide adequate data for· prototype construction 

and for eventual application to the production aircraft. 
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FINAL 
July 28, 1970 

Stability nnd Control 

Relative to current commercial airpl~ne design. the SST mission 

requ1romente hftve dletat•d tho 1ncorror~tlon of uneonvent1on~l 

stability, control and augmentation syerems concepts. Aleo ~ecent 
i 

developmental changes in the airframe and propulsion system hnve 

been introduced by B~~ing which have had an impact on the over-all 

stability and con_trol characteristics. The basic control systems 

and subsequent modifications generated ~rom design change ~ave been 

periodically assessed by NASA Cen~er representatives and in general 

are considered to be rati~nal and feasible. However, there are 

aeveral •reaa of concern, althou~h.not considered to be of a high 

riek nature, that can only be evaluated and corrected, if necessary, 

in the prototype teat phase. 

Initially unforesE:en handling or control 'problema may·.develop 

due to the interaction of pilot location (far forward of the center 

of gravity) and basic airframe aeroelasticity. The influence of thia 

relationship may become evident in regions of turbulence or condition• 

following an inlet unstart. In addition the long flexible. structure 

of the airplane may effect longitudinal control in the low speed 

region related to ~ake·off and landing approach. In thia regime ~f 

the flight envelope, pitch control may present a problem in the 
t. 

rotation for take-off and in the landing flare maneuver. The 

concern 11 that of providing adequate·control power to precisely 
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~1neuver the large heavy aircraft to a prescribed flight path dictated 

by noi~e abat~mcnt or general operation3l procedures. The solution 

.to the potential aeroelaetic and limited longitudinal control prob!ema 

~y be relieved with the dcvolopment of acructural mode auppreaeion 

eyatems and improved control actuators. 

In addition to tho above there ia concern for the inherent 

directional stability and damping of the aircraft during periods of 

critical inlet unatarts and/or engine seizure. Currently it appeara 

that an increase in the vertical tail size may be·required tb provide 

the necessary stability when these emergency conditions develop. 

Recent considerations have been made by Boeing to include a folding 

ventral fin on the prototype airplane in o~d.er that the problem may 

be fully aasesaed under real environmental conditions. This approach 

to the problem solution is considered to be logical and consistent 
. . 

with practices followed during the ~F-12/SR-71 development •. Reaultl 

of this evaluation will be available for incorporation in the pro~ 

duction airplane design. 

In all of the above regions of concern the contractor is well 

aware of the problems and is working cooperatively with NASA Center• 

-to develop rational and timely solutions prior to freezing the 

production configurations. 
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FINAL 
July 28, 1970 

Jet Noise 

Since the last assessment ~f the SST, new re~uiremcnts for 

encine noise levels have been impo~cd on ce~taln subsoni~ airplanes. 

Thl• co~npl•M 'l'equl'l'olflont, which o• tftb\ lehol permll•lble noi.lo level• 

within the airport and surrounding community, has not yet been 

applied to the SST. However, the probability of some noise restraints 

being imposed in the.future should not be ignored. Some of the 

poeaible implications are discussed below. 

The presently planned SST with afterburning ·turbojets ''can almost 

aurely meet the new FAA rule of 108 PNdB on take•off at 3.5 miles 

from brake release and on landing at 1 mile from the approach end of 

the runway. Modest development 9f jet noise suppressor• and 

compressor inlet noise suppressors will achteve these goals. 

The 1500-foot sideline goal of 108 PNdB cannot ~e reached with the 

noise suppressors and operating techniques considered to date. 

Retractable multi·tube suppressors can hold the sideline noise to 

115-116 PNdB (approximately the level of today'• large jet trans• 

ports). An intensive development effort will be required to produce 

a reliable, workable, durable suppressor within acceptable size, 

weight, and performance loss limits. Even with intensive development, 

it is not certain that a suppressor of acceptabie performance and 

durability will be produced. 

An alternate chute-type of jet noise suppressor is proposed by 

Ceneral Electric which is ~ch simpler than the multi•tube suppres~or. 
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This aimpl~r aupprea!'or ·is more likely to hnve acceptable ~urability, 
. . 

and acceptable size, weight and :performance penalties. However, the 

expected noise reduction ia.only 4,5 PNdB and the resulting sidelt'ne 

Continued r~search may turn up new noise suppression methods that 

are more effective than ~he present candidates. ltowever, tremendoua 

research efforts in the last· several years have failed to turn up 

promising new ideas, 

&f'eclilc th1·uet can, witho~t dottbt, reduce the sidcU.nc noleo to 115 

or 116 PNdB •. Theae engines will pe. larger and· heavier than the 

presently planned engine and the aircraft range will suffer; the 

amoun~ can only ba·determined from very detailed engine and airplane 

etucUea. 
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1-'INAL 
July 28, 1970 

Engine Hot Section Durability 

The hot section h dc{incd'os including the primary combuator, 

turbine, afterburner and exhaust ~ozzle•no(sc suppressor. 

The operating temperatures of the proposed afterburning·turbo• 

jet engine are a~preciAbly higher than anything yet experienced in 

long lifetime commercial .operations and thus this area must be 

considered a risk item. Also, data and experience available from 

high temperature military engines are not adequate t~ asaure that 

the desired durability will b~ attained, particularly in theouly 

l•t,tory of the program. This unc~rtainty could be alleviated by 

better documentation and dissemination of the experience being 

accumulated on high temperature ~ilitary engines and auch action is 

recommended. Based on today's experience, it must be anticipated 

that in the early portions of the program, engine life will be shorter 

than desired and thus replacement and maintenance coste could be 

higher.than anticipated~ 

If, after detailc~ studies, a decision were made to utilize over• 

size dry turbojet engines, as mentioned in the section on noise 

asaess~ent, the engine durability problem could be improved 

considerably. However, this would probably ~ave an adverse effect 

on airplane performance; The magnitude of such an effect can only 

be determined by making detailed engine cycle studies in conjunction 

with aircraft configuration integration atudiea. The results of 

these efforu ehould be considered. in the selection of the production 

ena&.ne. 
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FINAL 
July 28, 1970 

Inlet System 

Concern over tho SST ln\ot .-yu.om wn.e •xproAef!d in tho r~v lt-w 

~de by NASA in 1969. The sources of concern were the mcchnnlcal 

eomplexlty of the system and the f.1ct that the experimental testing 

performed in th~ course of the inlet development was all conducted 

at ·small acale. The .. inlet system probably will be suitable for the 

prototype, but the concern for mechanical comple~ity relates to 

routine service and maintenance in airline operation. Arrangements 

recently have been made between NASA and Boeing 'to construc:t and 

• teat a large (1/3-acale) model to obtain more reliable data on which 

to base prototype performance predictions. 

In addition, research studi'es at Amer and at Boeing have resulted 

in simplified inlet system designs having improved performance. 

Included in the joint NASA·Boeing large-scale ~ind t~nnel test program 

will be testa of a model of the Ames simplified design which is being 

considered for application to the production airplane and as a back• 

up design for the prototype. As a result of these planned wind tunnel 

testa, the design development and preliminary research results, the 

SST inlel system performance will be on a more sound basis than was 

foreseen one year ago. 

It is recommended that the later stages of the prototype air• 

craft flight program include teats wi'h one or more engine nacelles 

modified to incorporate the inlet ~csign planned for the production 

airplane to obtain experience ~ith the complete lnlet•engine•oxhauat 

nozzle combination operattna in true flight environment. 

57-453 0 - 71 - 6 



80 

FTNAL 
July 28, 1970 

Fuel T~nk Sc~l~nts 

tllstorically, in the development of previous s'upersonlc aircraft, 

problema have been encountered in the aealin& of fuel tanke'because 

of the ~ore severe thermal and mechanical cycling, With regard to 

the effective ae~ling of fuel tanks for the SST there are under 

development materialS· th~t appear operable for 5,000 hours that ..:an 

be used on the pratotype aircraft. For the longer period required 

by the production airplane (50,000 hours) no materials have yet been 

developed which can sustain the ther~l cycling and ~echanical 
• 

flexing; however, work is progressing in the development and selection 

of clasto~eric materials (at Ames Research Center and at Marshall 

Space Flight Center) aimed at meeting the ~·ST. requirements. The 

extent to which these requirements will be ·met must await the resultl 

of teat progra~s to be conducted during the next year. While there 

ia continued concern, it le expected that progreia will be made 
~ . ' 

toward the development and qualification of.appropriate eealant 

material• for the SST fuel tapks. 
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FlN.'\L 
. J~ly 2~. 197.0 

Fli&ht Oecrntions 

Within the present framework o{ planned flight operations there 

are I!O known problem areas that would prevent an orderly progreaeton 

into fiST prototype and production progrRme. 

(0 Sonic Boom 

Sonic boom research is continul~g but there is no reason to 

expect any major~reakthrough in the immediate future that would make 

c~erclal flight• oveTland acceptable. Operational and flight teat 

experience of the USAF and the NASA in B·58, B-70, YF-12 and SR-71 

airplane• indicate that flight testing of the SST can be conducted 

over remote land areas of the u. S. without undue 'objections'"from the 
I 

overflown areaa. Utilizing certain operational procedures during 

accelerations, decelerations, and supersonic turna can aeaii~ in mini• 

•ialng the sonic boom but won 1 t eliminate it·, 

(2) Wake Turbulence 

The high-energy vortex generated by the SST~ing during all 

phaaea of flight is expected to be hazardous to other airplanes. Expert• 

ence baa shown the hazard to exist behind the B-70, C-5, Boeing 747, and 

other large airplanes. The vortex energy of the SST 11 expected to be of 

the same magnitude ae that behind the C-5 or"the 747. Therefore, com-

pltance with the aame FAA operational procedures which require a certain 

-apactns behind the C•S or 747 ehould provide adequate safety behind the 

SST, 
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(J) Pilot Requirements 

Take-off and landing speeds of the SST are expected to be less 

thAn tn 8•70, YF-12 And B-58 Rtr~lnnes, therefore, ~xcept for tho hlghar 

acceleration rates on take-off, the problemi .experienced ~n that phase 
'-b.. 

of fll&ht ehould not be s~••tly differunt than preeent commercial jete. 

The C-5 and 747 ~.irplanes both have the pilot seated some distance above 

the ground at touchdown. No special problema have been experienced by 

pilots during transition to these airplanes~ therefore, the problem of 

adjusting to the height above the runway will be minor and probably 

at•ilar to the C-5 and 747. NASA pilots·who have· ~lown the'~:70, YF·12 

and 8·58 airplanes feel that sbme special supersonic training will be 

required for SST pilote. A· large portion of the training ~an be done 

ln. ground simulators. The USAF successfully trained a varl-ty of pilota . . 
into the YF-12 and SR-71 airplanes. These pi}~ts ranged all the way 

from experienced supereonic pilot• to pilots with virtually no super• 

aonlc experience. The conclusion is that good, ·~i.ghly· trained pilots 

vlll be required to fly the SST but these pilots will not be required 

to have extraordinary piloting skills. 

(4) YF·l2A Operational Experience 

The YF·l2A is not an SST but it has been surprisingly opera• 

tlonal for • prototype airplane. The two YF-12A airplanes had been 

lald up for two years.but after extensive maintenance and instrument&• 

tlon work were both flown to Mach 3.0 on their first flights after 

lay-up. Until its recent scheduled instrumentation lay-up, the NASA 

YF·12A had excellent reliability in meeting the planned schedule. 
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~fr. YATF..S. All right. I will gh·e it to you as soon as I finish tny 
examination. 

~fr. Secretary, let me l!O to the subject of profits and balance of 
payments, all of which are discussed in your principal statement. One 
of your neighbors in ~[assachusetts is a :•;ery etninent economist, Prof. 
Paul Samuelson of ~fiT, who I an1 sure you know. Professor Samuel­
son had this to say about the SST. He said: 

The economic case for the SST is so weak, and the economic arguments against 
it are so strong, that only one conclusion is warranted: 

The U.S. GovE>rnment should immediatE:'ly cut back on its SST program, cut­
ting our losses and making whatE:'\'E:'r com}>E:'nsation paymE:'nts are legally due 
and are E:'QUitablE:' to those corporations and laborE:'rs in the aircraft industry 
who will bE:' hurt by this decision. 

Until one has rE:'ad the arguments that the Boeing Co. tries to make for the 
SST, one does not realize how very weak Indeed Is thE:' ease for lt. The fact 
that private enterprise in our huge tlnanelal markE>ts will not touch the projE:'ct 
without ha\·lng Government advance the preponderance of all the money in­
volved and having GovE>rnment take on Its shoulders the bulk of all the risk 
is itself a warning that the project is an uneconomical one--and only if the 
strongest possible case is made in terms of public interE>st could one evE:'n pay 
any attention to the proposal. 

And I will put this in the record. It is not too long. I just w~nt 1o 
quote frmn the last paragraph: · , ' 

No one has the wJsdom now to be doing detal1ed planning for 1984, or·1988 or 
1990. Any rational ealculatlon shows that no committee of rensonabl~ m~n ~cnn 
expect with reasonable assurance the 300-500 SST's wlll be sold that .wddld 
have to be sold if the SST Is not to go down as one of the worst scandals in 
American history. Congress should act immediately to end what must be re­
garded as an economic fiasco .. 

(The statement follows :) 

STATEMENT ON THE EcONOMICS OF THE SST 

(By Paul Samuelson) 

The economic mse for the SST is so weak, and the economic arguments against 
it are so strong, that only onP conclusion is warranted: 

The U.S. governmPnt should Immediately cut back on its SST program, cutting 
our lossE:'s and making wha,tever compPnsation payments are legally due and 
are E:'quitable to those corporations and laborers in thP alrcmft lndn~1:ry who 
will be hurt by this decision. 

Until one has read the a.rguments that the DOPing Co. tries to makP for the 
SST, one does not realize how very weak indeed is the case for it. The fact that 
prh'-ate enterpriSE:' in our huge financial markets wlll not ton<'h the project with­
out having government advance the preponderance of all the money im·olved 
and having govPnlme-nt take on its shouldprs the bulk of all the'rlsks is itSPlf 
a warning that the proje<>t is an uneconomical one--and only if .the strongest 
possible ease Is made In terms of public Interest could one evf"n pay any attPntion 
to the proposal. 

Even if the SST had no adverse effPCts upon the environment. in the fonn of 
supersonic booms and contamination of the- atmospherE:', it would~ an economic 
and a political disaster. The strongest economic argument that the BOE:'ing Co. 
can put forward for it is that from 1978 to 1990 it may add substantial sums 
to the export side of onr balanCE:' of payments. The strongE:'st politieal argumPnt 
that thE:'y can make for It is that it will make jobs. Any way that the U.S. GovPni· 
mentor anyone else spP.nds a billion dollars on goods will make a billion dollars 
worth of jobs, and it would be a rPtnrn to the outmoded depression philosophy 
of makework-in which men are hired to do useless things like digging holes and 
filling thE:'m up again in order to lncrea.se jobs and purchasing powf'r-if we wpre 
to succumb to the make~-johs argument. 
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As for the balance-of-payments argument. what we neoed ar(> efficient (>Xports 
that can pay th(>ir way-including paying their way in t(>rtns of providing their 
ue-edP<l capital and the risk-taking inh(>r(>nt to sound projects-not contrived, 
subsidi?kd additions to our balan('(> of paym(>nts. If tb(> Go\·ernm(>nt is foolish 
(>JlOUgh to want to SI)(>Ud $1.2 billion is subsidizing uneconomic (>XI>Orts. it ron 
get much b(>tter valu(> for its money than by buying a lottery tick(>t toward what 
may hni•ro\'(> our balan('(> of paym(>nts b~· 1978 to 1990. By such a dat(>, our 
balan('(> of paym(>nts may be in any sha1)(>, b(> in surplus wh(>r(> furthpr exports 
would be the worst thing in the world ratllPr than a lJ(>npfit. No o1u• has th(> 
wisdom now to be doing d(>tailed planning for 1984, or 1978 or 1990. Any rational 
cakulation show~ that no committ(>(> of rpasonabl(> mpn ron (>Xpect with r(>ason­
able assurance the 300-500 SS1T's will be sold that would have to U(> 8old if the 
SST is not to go down ns one of tlw worst scandals in American history. Congress 
should act immediately to (>J1d what must be r(>garded as an economic fiasro. 

QUOTE FRO~I 8AMUELSON~S "F.CONOlUCS" 

~fr. YATES. You want. to comment. on that, J\fr. Secretary~ 
Seeretary VoLPE. If I may, Congressman. First of all, Mr. Samuel­

son has never asked for any of our studies that would give him in­
fonnation about the econon1ics of the SST. 

Secondly, J\fr. J\fcCracken is the n1an responsible in this adnlinistra­
tion, as Chairman of the Council of Econmnie Advisers, for staying 
in close touch with this situation. You have heard parts of his letter. 
The entire letter is made availalble for the record. But I would like 
to also read you something else by Professor Samuelson in whieh he 
said: 

\Ve can twgin with the least controversial m(>asure aimed at enhancing growth. 
All agree that (>X1J8nded research-in pure sci(>nee, applied S<."ience, dev(>lop­
ment and Pngine(>ring, administration and management, city planning-ean 
pay high soeial dh·idends in terms of productivity. As was discussed on page 
724, it has not been incr(>ased eapital and labor so much as increased technical 
productivity that has been responsible for the hlstoriC"81ly achieved rates of 
growth. Having more people and more machines of the 17th century variety 
would not b(> likt>ly to take us far beyond the standards of living of th(• May­
flower Pilgrims. Obviously, better machines--not simply new machines-are 
need(>d for progr(>SS. 

I could go on to read. 
(The c01nplete article is as follows:) 

QUOTE }"'ROM PAUL A. SAMUELSON's "ECONOAIICS," EIGHTH EDITION, 1970, Mc­
GRAW-HILL ~UBLISIIING Co., PAGES 799-800 

EXPANDED PRIVATE AND PUBI.IC RESEARCH 

'Ve can begin with the least controversial m(>asure aimed at (>nhanclng 
growth. All agree that (>Xpanded ·r(>SearC'h-in pure sdence, applled science, 
development and engineering, administration and management, city planning­
can pay high social dividends in terms of producth·Hy. As was discussed on 
page 724, it has not lbe(>n incr~~sed ropital and lnhor so much as lncr(>ased tech­
nical productivity that has been responsible for the historically achie\'(>d rates 
of growth. Having mor(> people and more machines of th(> 17th century variety 
would not be lik(>ly to tnk£> us far b(>yond the standards of living of the May­
flower Pllgrims. Obviously better machin(>s-not simply new ma<.>hin(>S-are 
ll(>eded for progress. 

Business fil"llls do mueh rE>S{'arch and can be urged to do mor(>. However, there 
is no f(>&son to think that managE.>m(>nt Is so stupid as not to see for itself 
how much resear<."h is lik(>ly to be profitable to U; so unless some new publtc 
policies on l'(lSearch are addE'd, we are unlikely to achieve gr(>at(>r progr(>ss 
here than is -alr(>ftdy the case. 

This is where the Government comes in. Since 1940 the Government hlfs bPen 
directly and indireoctly supporting mu('!h of the sd~ntlfic f(>Search done 'in thfs 
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country. It could expand the level of its support. Rut how ean uoumilitnry 
rt>search be justified as a legitimate function of Governnu•nt? 

Recall from cha1)ter 8 that there is a prima fa(·ie case for publi(' inten·eution 
whene\·er thPre are such economic ''externalities" presPnt as to make it unlikely 
that pach entreprpneur, as hP reckons his prh·ate benefit and ('Osts in money, 
will thPrPby be truly reflecting the ben('fits and costs to SO<•iety as a wholP. 
Smoke nuisancE." was nn Pxnmple of an external diS(>t•onomy calling for public 
action. Similarly, reSParch is an example of an "extf'nwl e<.'onomy" <·allir;.g for 
1mblic action, as tl1e following soliloquy shows: 

"'hen I, as a Ilrudent businessman, balanC1> the dollar cost to me of an extra 
unit of l"E:'search with thP bPDC'fit that it can bring me, I shall rPalizP that most 
of thP results of my rPsearch will soon-or in the case of patpnts, eventually­
serve to benefit all other producers in my industry and in society generally. 'I1w 
benefit to society as a whole, then, is likPly to be much grPater than to me: so I 
shall not be motivatPd to do all the reSE'arch that society needs. Because of this 
externality, the Government has a reason to subsidize n•sl'arch-by direct grants 
to universities, firms, and its own laboratories and by favorable tax treatment 
of research. 

'Ve can therefore deduce this corollary. 
The single least rontroversial measure for inducing greater growth is promo· 

tiou and subsidy of more research and development. 

~fr. Y ATF..s. Costs that relate to the SST or is this just. a general 
state1nent 1 

Secretary VOLPE. Yes. 
~fr. YATES. Has hf' ;;f),id this in connection with the SST? 
Secretary \ror..PE. It was in connection with technical productivity 

o_verall that he was talking about frmn the cmn1nents that I just read, 
s1r. 

~fr. YATES. It did not relate specifically to the SST. 
Secretary VoLPE. I don't believe so. 

LETTER BY 1\lERTON J. PECK 

Afr. YATES. ~fay I read to you, Afr. Secretary, frotn a letter by 
Merton J. Peck, cha.ir1nan of the Deparhnent ofEconmnies of Yale 
University, an expert on economics of compensation in the t.ransnor­
tation industry, and a former me1nber of the Council of Economic 
Advisors. ~ 

Thp Boeing Co.'s January press release suggests what is wrong with the SST 
proposals. The SST advocates have choSf'n the wrong forum. They should be 
pressing their case with investors rather than with Congl"Pssmen. The press 
release says the proposal uis not a subsidy, it is an investml'nt in the futttre." 

This is l\fr. l\fagruder's phrase as well. 
And the Government's $1.2 billion will be repaid in full by thl' time the 300 

SST's are sold, and when 500 SST's are sold, the Gov('rnment will be vaid an addi· 
tional return of $1 billion on its hn·e.stment. Thus the SST ap()(>Urs to ()romis<> $2 
back for {'Very dollar invested, a dpal that should arouse dramatic lnterPst in the 
lm·<>stment community. 

'Vhy doesn't it? The press release says only this: 
This is a lot of mon<>y. No prh·at<> company has the financial resl'rves for such 

a commitment. Yet many big companil's are lnvoh·ed in the SST program and the 
automobile Industry has really managed to prlvatt>ly finance $500 million each 
yPar for its modPl chang<'."!, whl'reas thl' SST $1.5 billion t•rototy(>l\ llrogram runs 
for sev<>ral years. Surely what is suggested as a ,.<>ry profitable investment ought 
to be able to find privatl' flnau(•es. Then> may IJe. another reason that the SST 
cannot be prlvat(lly financed. The high l"{>turns are subject to very high risk, so 
much so the investment community is not interested. 
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\Ye ought to insist that Congressmen tH:~ jnst as tough-minded with our tax 
dollars as investors are with th~ir own. If snc·h a standard prevailed, there would 
be no need for lolJuying. SST ad,·ocates could make their (_'fiSe to the investors. 
If the ca:-;e were a convincing one, the money would lJe forthcoming. If it were 
not, the 8ST would not lJe huilt. This is the free enterprise rule that is ap1'lied 
to oth£>r marn"ls of modern technology from new computers to new chemical 
processes. I find no reason why SST's should ue made an exception. All the stand­
ard arguments, employme11t, ualance of payments, and so forth could equally 
ju~tify public inn'stment in other industries, indeed often with less harmful en­
vh·onmental {'ffPcts, and with more positive economic gain. 

'Vould you like to c.onunent. on that, ~Ir. Secretary? 
Secretary VoLPE. No. I think you have a few letters there to read, 

Congre...,c;:sman. 
~fr. YATES. I didn't intend to read them all, ~fr. Secretary. 
Secretary VoLPE. Let 1ne sny I thought .1\t:r. Magruder answered 

that \'ery clearly this morning. 
~fr. YATES. I thought you would be particularly int.eresterl in the 

two that I read. I won't read the rest. I will just put them in the rec­
ord if I 1nay. 

(The information follows:) 

ECONOMICS OF THE SST 

(By Merton J. Peck) 

The Boeing Co.'s January press release suggests what's wrong with the SST 
proposals. The SST ad,·ocates have chosen the wrong forum: they should be 
pressing their case with investors rather than with C<>ngress~n. 

The press release says the proposal "is not a subsidy. It Is an investment 
in the future," and the government's $1.2 billion will be "repaid in full by the 
time the SOOth SS'l' is sold and when 500 SST's are sold the Go,·ernment 
will be repaid an additional return of $1 billion on its investment." Thus the 
SST appears to promise $2 back for every dollar invested, a deal that should 
arouse dramatic interest in the investment rommunity. Why doesn't it? 

The press release says only "This is a lot of money. No private company has 
the financial res€'rves for such a commitment." Yet many big companies are 
involved in the SST program and the automobile industry has regularly managed 
to prh·ately finance $500 million each year for its model changes, whereas the 
SST $1.5 billion prototype program runs for several years. Surely what Is 
suggested as a very profitable investment ought also to be able to find private 
finance. 

There may be, however, another reason the SST cannot be privately financed. 
The high returns are subject to ,·ery high risk-so much so that the investment 
community is not inter€'sted. 'Ve ought to insist that Congressmen be just as 
tough minded with our tax dollars as investors are with tht-ir own. It such a 
standard prevailed, there would be no need tor lobbying; SST ad,·ocates could 
makE.- their case to the investors. If the ease were a convincing one, the money 
would be forthcoming. If It were not, the SST would not be built. This is the 
fre(> enterprise nlle that is Rl)Plied to other marvels of modem technology from 
new computers to new chemieal processes. I find no reason why SST should be 
made an exception. All the standard arguments-employment, balance of 
payment.o;;, and 80 forth-could equally justify public investments in other 
industries, indeed, often with less harmful environmental effects and with more 
positive economic gain. 

~fr. Bow. 'Vould the gentleman yield to me? 
~fr. YATES. I would be delighted to yield. 
~fr. Bow. It seeJns to me, ~{r. Chairman, we could read letters all 

day long and get then1 on both sides of this question frmn P~inent 
people in the country. 

~fr. YATES. Right. 
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Mr. Bow. But we have no opportunity, those of us who favor this 
prototype program, to cross-examine these witnesses, to find out what 
their qualifications are. 

1\fr. Y ATE.S. I told you what his qualifications were. 
1\fr. Bow. This is not enough just to say that this man is a professor 

at Yale. I have known some Yale professors that many titnes I didn't 
pay too much attention to, but it. just seems to me that the reading of 
letters is not solid evidence. 'Vhat we should do is have these people 
before us. 

1\fr. YATES. Let me say to the gentleman that I called Professor 
Samuelson. lTnfortunately he is busy with his classes at 1\iiT and he 
couldn't come here. 

Mr. Bow. The fact retnains--
1\fr. YATES. I decline to yield further. You will have your own time. 

The point I want to make is that one doesn't question credentials like 
Professor Samuelson's. 

Mr. Bow. I do. 
1\fr. YATES. I know you do, but that doesn't mean that _your criti­

cism is justified. And I don't have to defend Professor Samuelson. 
Professor Samuelson has just won the Nobel Prize for economics, 
which I submit is a pretty good credential. Professor Peck is the head 
of the Economics Department for Yale lJniversity, which is a very 
good credential. Apparently, they're not the professors you know. 

INTERNATIONAL AIR TRAVEL 

Now I will go on to another point. Mr. Secretary, in your statement 
you talk about the opportunities that youth will haYe to ride the SST. 
Do you remember that statement~ 

Secretary Vo.~E. Yes; I do, sir. 
Mr. YATES. Have you seen the poll on the Nation's youth~ 
Secretary VoLPE. Oh, yes; I have seen it. 
Mr. YATES. "The SST has little support among U.S. college 

students". 
Mr. VoLPE. Yes; I have seen it. I am not at all surprised either. 

They have had a pretty one-sided story to look at. If I were a pri­
vate citizen out therei Congressman, I think I would probably be 
against the SST myse f, as a result of what I have read in the news 
media .. 

Mr. YATES. I think that would be true, 1\lr. Secretary. I think you 
are a pretty good man. I think you are bound by the affairs of your 
office. 

Secretary VoLPE. No; I am not bound by that. I atn bound by my 
own consCience in this particular situation. I am just trying to in­
dicate that I don't beheve the American public has had the full 
story on this question, and that is what I congratulated the conl­
mittee this 1norning on opening this to public hearings. 

Mr. Y.\TF.S. I certainly tried to give it to them in the past, Mr. 
Secretary. You know how detailed our examinntion was. 

Mr. Secretary, is the SST intended for domestic travel~ 
Secretary VoLPE. Not at boom-producing speeds-I have said this 

over and over again. I said it at the lu~aring last year. I a1n quite 
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sure you will also recall, Congressman, that for the first 5 or 6 
years of production of the SST, they could not meet the no-bomn 
policy and would be limited to transoceanic travel alone,. If and 
when at. the end of that period, in the second or third generation 
SST,s, assuming the sonic boon1 has been eliminated, you might fly 
supersonically ovet·land. 

That is a determination that will be 1nade by my successors. You 
will probably still be here, Congressman Yates. 

~Ir. YATES. ~Ir. Secretary, I hope you will be here, too. 
Secretary Vor.r1-~. You are very kind. 
~Ir. YATES. But the answer to 1ny question is ,"No," it is not. intended 

for domestic travel, is that correct? 
Secretary VoLPF.. No, not at the present time. 
~Ir. YATES. 'Vhat do you mean by "not at the present time"? 
Secretary VoLPE. For the foreseeable future. 
~fr. YAm. As long as it projects n sonic bomn, it will not fly over 

land, i~ that correct? 
Secretary VoLPE. That is right. 
~fr. YATES. So that we can say that. it is intended for international 

travel over water. 
Secretary VoLPE. That is correct, for at least the first 5 or 6 years 

that it is produced. 
~Ir. YATES. How 1nany people wi11 be using the SST? I had occasion 

to check the CAB for international travel statistics for the year 1969. 
First class revenue passenger miles amounting to 2.5 billion were first 
class; coach and economy revem.tP- passenger miles amounted for 20.2 
billion; where flown, nonscheduled re\·enue passenger miles amounted 
for 10.5 billion miles; supplemental revenue passen~er miles the 
figure is 9.6 million, so there are approximately 40 billion revenue 
passeng:er miles being flown for nonfirst class passenger, 40 billion as 
opposed to two bil1ion first class. 'Vho is going- to ride the SST? ~\.re 
there g;oing to be coach fares for the SST, and will they be the same 
fares that peonle can have in the 747? · 

Secretary VoLPE. I envision that by the time the American SST 
gets on the market, it will probably have two classes of service. I 
envision that when the Concorde gets on the market, it will probably 
have only one class of service. I would envision by the time that our 
plane gets on the market, that it probably will ·have two types of 
passengers. 

~{r. YATES. Is a surcharR"e contemplated for the SST fare 1 
Secretary VoLPE. Mr. Magruder has already testified that for a 

relatively short period, a& was true in the original jets, there probably 
\\·ould be a surcharge, until the obsolescence of the other planes took 
place. 

GOVERNMENT SUPPORr FOR PRODUCTION 

Mr. YATES. Mr. Secretary, we have here the statement, a letter by 
Paul ~{cCracken dated February 26, which starts out by saying: 

The purpose of this letter is to pass along to you the Council's assessment 
of l'<'onomic considerations pertinent to the Issue of continuing with the com­
plE:'tion and testing of the two protoYI>e SST planes. 

Is ~{r. ~icCracken coming before this committee so we can cross­
examine him~ 



89 

Secretary VOLPE: No; he is not 
~Ir. YATm. When Mr. McCracken says that this represents the 

Council's assessme.nt, does that inch,de the view of Dr. Houthhaker~ 
Secrebny VoLI'f~ ...- concluded it recommends the 1na.jority opinion 

of the Council of hconon1ic Advisors. I atn not aware of each indi­
vidual's position. 

~{r. YATES. You know that Dr. IIouthhaker in the Cabinet com­
mittee report expres...~d his opinion as being that the SST would be 
a white elephant. 

Secretary VoLPE. What Dr. Houthhaker tnight have said a year and 
a half or 2 years ago, which was also expressed in some letters that 
we have spoken about today, Congressman, may not be the same as 
his thinking today. I know my thinking today is quite different in 
some aspects than when I first arrived in 'Vashington in January of 
1969. If we don't learn something every day, I think that there is some-
thing wrong with us. . 

Mr. YATES. 'Veil, then there is hope for you to turn around on this 
thing. 

Secretary Voi~PE. I will get progressively tougher, if I may, Con­
gressman. 

Mr. YATES. I am told that in a letter dated July 1970. Dr. 
McCracken-and I ask you this question because you say Dr. 
McCracken isn't coming before the committee-stated that the Gov­
ernment should not provide funds for the SST after the prototype 
stage. Do you know whether that is true or not~ 

Secretary VoLPE. I am not sure. 
Mr. YATES. I am told that that is what he said and I don't want to 

say that he said it. Does ~{r. Beggs know if this is true~ 
Mr. BEoos. I don't know, Mr. Yates. 

FULL TEXT OF DR. MO CRACKEN'S MEl\IORANDUH 

~{r. YATES. Can you find out from Dr. McCracken whether or not 
he did~ 

Mr. BEGGs. Surely. 
Secretary VoLPE. Yes, certainly we can. 
(The information follows:) 

1\UiliORANDUM FOR THE PRESIDENT 

THE CIIAIRMAN OF THE COUNCir, OF ECONOMIC ADVISERS, 
lVaBMngton., D.O., July 31,19"10. 

Subject: The SST Program. 
Economic ('Onsiderations point strongly in the direction of continuing the 

SS'l' program through the production of a prototype. The probability of ultl· 
mate economic succPss for the plane Is high l'nough to warrant carrying the 
project through to that stage and canceling the SST project now would pre­
maturely close off our options. The adverse Implications of thus terminating 
the project, given n significant probability that the plane will be an economic 
success, would constitute an excessive risk for the Nation and the economy. 

The economic considerations pertaining to this decision have to do wlth the 
l'Xternal payments position and also the domestic economy. As for the balance· 
of-payments lssu€-, the apsence of an SST, if an economically viable Concorde 
materinllzes, would reduce the competitive strength of our own aircraft in· 
dustry. At the prl'sent. time U.S. manufactured planes have nbout 84 percent of 
the free world market. If the Concorde were successful and we have a success· 
ful SST, our own share of the world market ~fght drop to something ltke 79 
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pcr{'('nt by 1990. Without an Am(.>rican SST, however, we might 1~-e at least 
anoth(.>r 10 percentage points of the world market by that y(.>ar if the Concorde 
project is a succ(.>SS. 

Beyond the direct impact of aircraft sales on our (.>xternal paym(.>nts position 
one must also evaluat(.> secondary implications for our external payments. The 
advent of more ra11id travel probably would have some adverse net (.>ffect on 
tourist ex11enditures nbroad. 'l'his would occur, however, if the Concorde project 
is successful even without an American SS'l'. On balanc(.>, therefor(>, a d(.>cision 
to terminate the project now would carry with it a significant risk that our 
balance-of-payments position would ther(.>by be adversely affected when this 
gE-neration of aircraft matures into the market. 

As a g(.>n(.>ral rule, of course, S})(.>Cific program decisions should not be under­
taken or avoided merely because of their effect on our balance of payments. 
~loreover, it is important to bear in mind that the impact of this program on 
our international payments position would not in any case show up for a decade. 
At the same Ume thP implications of this decision for our balance-of-payments 
position must lJe recognized even at this early stage, and they point in the 
direction of a favorable d(.>Cision on continuing into the prototype stage. 

As for the domestic economy, canceling the SST project at this date would 
apparently lead to a layoff of approximately 5,000 engineers and skilled workers. 
:Most of these are employed In S(.>attle and the layoff would aggravate an already 
difficult unemployment situation. It would add, to be specific, roughly 0.5 percent 
to the 8.8-percent unemployment rate (in May) in Seattle, and t.here would be 
adverse secondary repercussions elsewhere. Moreover, it would adversely affect 
the future strength of the aircraft industry, which has ·been an important seg­
m(.>nt of our dom(.>stlc economy. 

It should be stated, incidentally, that continuing the SST should not be sup­
ported as a means to assure reasonably full employment. By the middle of this 
decade (Wh(.>n the project, in any <'8.Se, would begin to E>mploy large numbers 
of skilled workers), the attainment of reasonably full employment can be 
achieved in other ways. 

In our planning for this project we should insist that the certification and 
production stages be financed by private industry. If private Industry is not 
willing to support production after the prototype is built, such disinclination 
would raise a serious question as to whether the project was economically 
feasible. 

PAUL W. 1\fcCRACKEN. 

~fr. Y A~. As of this morp.ing, .~fr. Secretary, I understood you 
to say that It was not your tntenhon that the Government request 
fm1ds for underwriting any stage of the SST beyond the prototype 
state. Is this correct? 

Sec.retary VoLPE. Given a healthy air1ine industry, given a healthy 
economy, and the production of the kind of a plane which I am sure 
we are going to prorluce, there would be no need for any Government 
money beyond the prototype phase. 

~fr. YATES. Does this mean that you would oppose the Government 
providing any money for construction of the production phase of the 
SST? 

Secretary VoLPE. I would not try to determine what. my judgment 
would be 8 years from now, Congressman. 

~fr. YATES. So that there is a possibility t.hat later on you tnay 
find the Government askinfl for such funds. 

Secretary VoLPE. I wont be here 8 years from now, Congressman. 
~fr. YATES. You tnay he, maybe not in this--
Secretary VoLPJ:. I know I won't be here 8 years from now. 
~fr. YATES. I think, Mr. Secreta.ry, that is the Government's loss. 
~fr. BoLAND. I ·think he is right too. 
lfr. YAn:s. I do too, except the Dmnocrats are known ·to be bi­

partisan. 
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l\fay I ask the Secretar( whether he agrees with what 1\fr. Beggs 
S'aid to Senator Proxmire s committee on the econmnic analysis and 
the efficiency of Government, in rthe hearings on the SST, 1\Ia.y 7, 11, 
and 12, 19701 At that time 1\fr. Beggs indicat~d, in response to this 
question: 

Chairman PROXMIRE. Let me ask you point blank, 'Vill you or will you not give 
me assurance the Governm()nt will not go ahE.>ad with financing part of phaFe 
4 and 6? 

1llr. Booos. llr. Chairman, I am on record as I think Mr. Yates stated in the 
ApprOJ)riations Committee with the stat()ment that while I was of thE> opinion 
that private financing would b(-\ a\·ailable if it were not at that time and if we 
f(-\lt we had a successful SST program on our bands, that is a successful trans­
port after the prototype t()sting, and it required some Governmen-guaranteed 
loans, then I would think that we would so recommend. 

Is that a correct quote, 1\fr. Beggs? 
Mr. BEoos. Tha.t is correct .. 
Mr. YATES. J)o you agree with that, Mr. Secretary~ 
Secretary VoLPE. I don't know if I will be here or l\Ir. Beggs will 

be here when that decision is made, and so I don't know th·at it is 
of very nntch consequence. I would -agree with it., with the provisos 
that I added, and those provisos are such that you and I have got to 
figure whether this country is going to, either under Democratic or 
Republican administration, J. ust continue to stand still or go down 
hill. I am one American who oesn't believe that. 

PRODUCTION DECISION 

l\lr. YATES. I have one more question, Mr. Secretary, in Mr. 
Magruder's statement, -and I will ask him about this too, I think this 
is a question of policy that is more properly addressed to you though, 
Mr. l\Iagruder says this: 

There will be no commitment to production unless the airplane is e<'Onomlcally 
viable and wlll have been shown not to be harmful to the ()nvironment. 

Who makf'.s that deter1nination, first that the airplane is economic­
ally viable and second, that it will not be harmful to the environment~ 

Secretary VoLPE. 'Ve have a variety of envirmunental committees, 
not just the Secretary's judgment, my Under Secret.a.ry's judgment, or 
Bill Magruder's judgment. 'Ve have a number of these committees, 
some of whmn are 1nade up of ~ople in Government, some of whon1 
are made up of people from outstde of Government, a.nd some of whom 
are consultants, who have been advising us and will continue to advise 
us. These are not questions that one person alone is going to n1ake a 
judg~nent on, and say, "Ah, I have got the answer." 

Mr. YATES. Is this the President's decision or is it your decision~ 
Secretary Voi.PE. '\Vhat I am saying now~ 
Mr. YATES. As I understand what you have told 1ne is t,hat you have 

a number of committees whose recommendations will be requested. 
Those committees will repot~t to, I assume, t.l1e then Secretary of 
Transportation. 'Viii the Secretary of Transportation then report to 
the President, and ~will it be his decision as to 'V1hether to go ahead with 
the production n10del ~ 

Secretary VoLPE. I~t wi11 neither be this Secretary of Transportation 
or any other Secretary of Transportation that will make that decision. 
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It will be the Environmental Pt·ote.ction Agency, in accordance with 
the act that the Congress passed t:hat will make ,that judgn1ent. You 
will han~. him as a witness, I think, later this afternoon. 

~fr. YATES. Does that commit.tee n1akea judgment on whether or not 
the plane is economically viable? 

Secretary VoLI)E. Only en virmun~ntally. 
~fr. YATES. I asked yon two questions. 
Secretary VoLPE. in the final analysis, the airlines will make the 

judgment. as to whether or not it is economiCally vi ruble. 
~fr. YATES. But, l\fr. Secretary, somebody· has to decide tha·t the 

plane is economically viable in order to go into the production phase. 
Secretary V OLPl'~. Yes. 
~fr. YATF.s. As I understand it, the airlines do not 1nake that decision 

at that point. 
Secretary VoLPE. If I were in this same position at t:he time this de­

cision has ·to he Jnade, I would certainly feel it n part of my obligation 
to find out how many firn1 orders there were for the. production of 
planes. If I found out that all they had was six orders, I certainly would 
not be saying, "01{~ let's go ahead with the production of the plane." 
because in that case it would require Government financing. There is 
no question about it.. 

It there were orders fot 200 or 300 of them available, then, of 
course, commercial and pri \'ate enterprise would support the produc­
tion of the. plane. so therefor.e there would be no question. 

~fr. YATES. ~fy question is only this: "\Vho has that decision, to 
decide whether you go ahead into phase 4 ~ 

Secretary Vor .. PE. The Jnarketplace, I would say, ~fr. Congrt,ggman. 
~fr. YATES. Only the marketplace has that decision~ You n1ean that 

there is no officia'l in Government at that point who has anything 
to do with the 1novement of the SST into phase 41 
. Secretary VoLPE. Only if it requires additional Govermnent financ­
Ing would the Go.\·eriunent get into it. 

~fr .. YATES. Are you saying that the SST administration would 
end w1th the end of the prototype phase~ 

Secretary VoLPE. Yes. Of course, it would have to be certified by 
the Federal Aviation Administration as an airworthy plane and prob­
ably cleared by the Environmental Protection Agency, and frmn then 
on it is a private enterprise proposition. 

~fr. YATF..S. So that at the end of the prototype phase, Mr. 
Afagruder's job folds up as the representati \·e of Government; is that 
right 1 Is that what you are saying 1 

Secretary VoLPE. Yes. 
~fr. ~l.MinuDER. That is when I would leave also, ~Ir. Yates. 
~Ir. YATI-~s. 'Yell, we will hate to see you go too, ~fr. ~fagruder. And 

the President has no decision at that point either. In order words, at 
that point you have two prototypes, which are shown to the airlines of 
America and of the world, to" let then1 decide whether or not to go 
into phase 4 and phase 5. This is what you are saying? 

Secretary Voi~E. I think I have llilswered it. hvo or three different 
ways, Congressman. 

~fr. YATEs. But. isn't that what yon are saying really~ 
Secretary VoLPF.. I didn~t say 'it exactly" the way you have just put 

it.. 'Ve would get into it at that titne only if we believed that it was 



93 

essential for the Governn1ent to stay in it. I don "t see the Go,·ern­
ment staying in it at this tin1e. I ani trying to look down the road as 
far as I can, and I believe that if we produce the kind of a plane we 
ha\·e talked about the Government won't have to stay in it at all. 

~Ir. YATES. At that point does Congress have anyt)ling to sav about 
whether or not the SST goes into production 1 · · 

Secretary 'ror..rJo~. Only if Govern1nent funds are required. I am sure 
Congress will have fl great deal to say about it. 

~fr. Y ATF..S. And if Government funds are required, it wi1l be neces­
sary, for the SST, to obtain congressional authority to proceed with 
phases 4 and 51 

Secretary VoLPI'i. Yes, to the extent this would invoh·e Govern­
ment funding of anything beyond developmental work, testing or 
the acquisition of experimental aircraft. 

~fr. YA1"ES. That is all the questions I have. 
Mr. McFALL. Thank you, ~fr. Yates. 

PRIVATI; FINANCING 

Mr. CoNTE. Could I ask one short question? 
Mr. McFALL. One short question. 
Mr. CoNTE. I want the record to show that the point was made in 

regard to Boeing's net worth and General Electric's net worth. Could 
you give us that again, ~fr. Sec.retary? 

Secretary VoLPE. The Boeing net worth was $790 1nillion and Gen­
eral Electric we didn't have for sure, but it runs into several billions 
of dollars. 

~fr. CoNTE. How much have you paid General Electric thus far for 
the developn1ent of its engines .. ? How much will you pay then1 alto­
gether? 

Secretary VoLPE. $375 million approximately when it is all done, 
and about $280 million to date. 

~fr. YATES. Mr. Chainnan, I asked ~fr. Beggs this morning as to 
why he gave the answer to this comn1ittee that it would have cost 
private industr.v approximately $300 million n1or£l. to build the proto­
types than it will the Govenunent. That is correct, isn't it, ~fr. Beggs? 

~:fr. BEGGS. I helieve, ~fr. Yates, that n1y answer was in response 
to the a~~m1nption l:hat .yon would enter the mark£lt and borrow .the 
money, In which case It would cost you perhaps one or two points 
n1ore in interest than that rate which is a\·ailable to the Governtnent. 
In addition to that, of course, you would not ha,·e-it would be a 
higher risk kind of a proposition in that yon would not have-tho 
Government guarantemng the development progt·am, and that too 
would add to the cost. Our est.hnates were that that would be se\·eral 
hundred million dollars 1nore expensive. 

~11-. YATF~. Thank you, ~fr. Chairman. 
~Ir. ~:fcFAr,L. Thank you, ~fr. Secretary. You have done an exeel­

lent job here before the committee today. 'Ve will now go to ~Ir. 
~fagruder's testitnony next. I think probably you would want to be 
excused, ~fr. Secretary, would you not'? 

Secretary Voi .. PE. If I n1ay, yes, ~fr. Chainnan and members of the 
committee. Ilowever, m·ay I suggest, because of the fact that we have 
two or three other witnesses here, ~fr. ~feLellnn, the Assistant Secre-
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tary for Dotnest.ic and International Business of the Depart1nent of 
Coinmerce is here to present Secretary Stans' statetnents. Bill 
~Iagruder will be here for the full :3 days I an1 sure, and will be avail­
able for the committee at any time you want him. However, if you 
desire to hear fron1 hhn now, ~It·. Ruckelshaus nlso of the Environ­
mental Protection Agency is here. If you desire, we would lili:e to put 
those two on, and then you can start on Bill ~fagruder and have hin1 
on as long as you want. 'Ve will be guided by your preference, of 
course. 

~Ir. ~IcF ALL. Do you desire to leave at this t.iJne, prior to the begin-
ning of that testin1ony. 

Secretary VoLPE. I be.g your pardon, sir. 
~Ir. McFALL. 'Vould you yourself desire to leave at this time? 
Secretary VoLPE. Yes, if I Jnay. 
~Ir. ~fcFALL. Suppose we have a 5-minute break, and we will cmne 

back and hear !Ir. ~!cLellan and ~Ir. Ruckelshaus, and then go to Mr. 
~Iagruder who has a very long and detailed staten1ent. 'Ve will have 
a 5-minute break. 

Secretary '' OLPE. ~fay I thank the com1nittee, ~:Ir. Chairn1an, for 
their very attentive courtesy. 1 

(Short recess.) l 

STATEMENT oF THE J)EPART~IENT OF Co~Il\IERCJo~ 

~:Ir. McFALL. The comn1ittee wil~cpme to order. The next witness 
before the con1mittee is ~Ir. Robert L) McLellan, the Assistant Secre­
tary for Dmnestic and Inten1ationa Business of the Department of 
Commerce, who will present the statement of Secretary Stans. 

~Ir. McLellan, we welcon1e you before the connnittee and we will be 
glad to have your statement at this time. 

~Ir. ~!cLELLAN. Thank you, ~Ir. Chairman. I am pleased to be here. 
I have a couple of qualifications. I don'~ hav~ an "L" in·my_nal!le. That 
was incorrectly prtnted in the :oepaftment or·cominerce's register 
3 months ago and I have been known as Robert L. McLellan ever 
since. 

I wouldn't worry about it except when I come back 20 years from 
now to get my retirement they will say, "No, it is son1ebody else." 

~Ir. BoLAND. As long as it is you yourself who knows it, that is 01{. 
~Ir. ~{cLELLAN. The second comnumt, while I am here taking Secre­

tary Stans' place, this is 1ny statetuent on behalf ·of the Department of 
Commerce. Secretary Stans re~rrets he couldn't be with you today. His 
time was requisitioned to be with President Nixon, on.his trip to the 
~lid west. He is sorry he couldn "t. be here. 

BALANCE OF 'fRADE 

~lr. Chairman and ~:Imnbers of the Comrnittee: I appreciate this 
opporh~ tity to appear before you to discuss the foreign competitive 
threat to the tT.S. con1mercial aircraft industry and its potenHal inl­
part on our balance of trade. 

It has consistently been the policy of this administration, as well as 
pl'('ceding udtninistrations, to encourage the export trade of the lJnited 
States, which benefits our entire economy and which in 1970 was re-



95 

sponsible for 8.1 million jobs. IIowevet·, as our trading partners close 
the technological gap and becmne more self-sufficient, export expansion 
becomes increasingly difficult. At the san1c time, our appetite for for­
eign goods is increasing . 

. According to the Com1nerce Department's re.dew of the lT.S. posi­
tion in foreign trade, as discussed by the Secretary before the Joint 
Econmnic Cmnmittee on February 17, 1971, we are unable to avoid 
the conclusion that the outlook for the U.S. trade balance is far from 
satisfactory. The lT.S. merchandise surplus avera~ed about $1 billion 
for the 2 years 1968 and 1969, impro\·ed to $2.7 uillion in 1970, and 
now looks RS if it will drop to something around $2 billion for 1971. 
This is substantially under the $5.0 billion avl-rage for the 8 years 
1960-67 .... \foreover, and of the greatest significance in tlw. context of 
these proceedings, it is interesting to note that the value of exports of 
civilian aireraft, engines, and parts equals the entire n1erchandise 
surplus of $2.7 billion for 1970. ,. . · 

Sueh is the importance of aeronautical exports that tnajor .foreign 
governments are now providing direct financial supl_lOrt to projects 
directly benefiting their civil aviation activities. Tlus demot~strat.es 
their finn commitlnent to high export levels for aerospace produets. 
and related technologies. Of course, it also indicates a desire to re­
duce as much as possible their future i1nports of aircraft. The. tnost 
prominent example of this commitment is the British and French 
Governments' cooperation in developing the Concorde. They have 
combined their technological and financial resources for this project 
because of the importance of the aircraft tnanttfacturing industry to 
their overall economic health. Their financial support of this program 
will exceed $2 billion, I an1 told. 

Two prototype Concorde aircraft, one French and one British, are 
already in flight test. The prototypes first flew in Afarch and April, 
respectively, of 1969. The first supersonic flight was made in October, 
1969, and the first Mach 2---.ttwice the speed of sound--flights were 
made last November. Seven U.S. airlines and nine foreign airlines 
now hold options on 74: Conc.:orde aircraft. The seven U.S. airlines 
have OJ..>tions of 38 of them, options amounting- to something between 
$874 tnillion and $1.14 billion, based upon a price range of $23 million 
to $30 n1ill ion each. 

Preliminary negotiations are underway to conclude contracts with 
airlirj.es currently holding options, while prin1e prospects for new 
orders include six European as well as several major South American 
carriers. The SST offers significant advantages to SQuth Atneri~n 
airlines: distances are great f•·onl that cont.inC'nt, there is increasing 
pressure to improve its air transportation links, and 1nost 1najor routes 
can be flown over water. 

Concorde's cost is estimated at. about $20 n1illion per rjrplane, based 
on 1967 price-s. The cost of n irframe and engine spare {>arts increases 
the total to about $23 million. Total sales are predicte< to be 250 air­
eraft by 1980, anticipating the introduction of an American SS'l'. 
If the U.S. prograrn is canceled, and if no major restrictions are 
placed on supersonic transport operations into the Unitt d States, the 
nntici/>ated Concorde market could be as high as 800 aircr-aft by 1990. 

Alt.1ough the Soviet lJnion has not yet been a serious competitor 

../ 
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in the international air transport tnarket, its in1proving technology 
and certain desire to enter t.lus field will make it an itnportant con­
tender before 1985. It was recently accepted as a mmnber of the In­
ternational Civil Aviation Organization, the first step to approval 
of So,·iet aircraft by the free world's certification bodies. 

At the same titne, the Soviets are tnoving rapidly to modify airports 
and airway facilities to conforn1 to international standards. They are 
acth·elv seeking custmners for their supersonic transport, the TU-144, 
and are vigorously tnarketing the Y Al{-40, a 30-seat subsonic trijet. 
They have requested negotiation for a bilateral airworthiness agree­
ment with the lJnited States and have discussed with U.S. companies 
the granting of sales rights for the shurt-range Y Al{-40. 

The. TU-144 made its first test flight on December 31, 1968. It first 
flew su\Jersonically in J nne 1969, and exceeded 1\:lach 2 in flight tests 
1 year ater, thereby accomplishing firsts in each stage of supersonic 
transport. deveJoprnent. The aircraft probably will be ready for regu­
lar commercial service in 1973. Aeroftot representatives have reported 
that the first international cmnmercial services will begin the week of 
October 23, 1971, between 1\:loscow and Calcutta, India. It is estimated 
that Aeroflot and other bloc national airlines combined will initially 
require 20 of these aircraft. Reports also indicate that there may be 
pressure, to buy the TU-144, on other national airlines which are 
negotiating routes either into the Soviet Union or trans-Siberia. 

Foreign competition is not new to lJ.S. commercial aircraft tnanu­
facturers. The British developed the first commercial jet transport, 
the Cmnet, in the early 1950's. Ten years later they were overtaken by 
Boeing and Douglas. Government financed research and development 
of the B-4 7 and the B-52 enabled them to do this. Because of the 
superiority of American jet transports, 76 percent of all such aircraft 
in operation throughout the free world today are built in the United 
States. 'Vithout firm commitment to research and development pro­
grams such as those the Government has so snccessfu1ly supported in 
the past, the tnargin required to insure American preeminence in world 
aviation markets will becmne ever more difficult to tnaintain. 

Twenty-six airlines have resel'ved 122 delivery poc:;itions for our 
SST. Of these airlines, 12 are lJnited States, 14 are foreign. A total of 
$22.4 tnillion has been deposit~d in the U.S. Treasury to hold these 
positions. 

Of J)QT's total market estimate of 500 American SST's by 1990, 
fully half are expected to he exported. The market for the SST 'is fore­
east on the basis oif a 9-percent-annual increase in free world air traffic 
betw('en 1970 and 1990, including only overwater routes with no super­
sonic flight over populated areas-a· conservative estilnate, as the air 
travel growth rate av(',raged 16 percent a year front 1964 through 1969, 
and lJ) percent a year for the last two decades. 

Both the Concorde and the Soviet SST~s are moving into production 
phases. If the lJ.S. program is not continued, there will exist only for­
e.ign sources of supersonic jet transport aircraft. And the U.S. econ­
omy will have lost a leading export product for the 1978-90 period. 
It is apparent that de1avs in the lJ.S. program add substantially to 
eventual sales of competitive aircraft because of their earlier avail­
ability. 
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I have confined myself primarily to discussion of the Concorde and 
the TU-144, because their appearance in the marketplace is Jnost iln­
minent. In fact, however, the Concorde, the TU-144, the Frnnco-Ger­
Jnan A-300B Airbus, the French-Italian-Spanish-Belgian "~lm·cure,'~ 
the German-J)utch VF,V-614, and the Dutch-Gertnan-Irish F-28 
together, for the first. time., provide a family of European aircraft 
which will compete with American supplies for airline fleet require­
Inents in all markets. 

It is a fact in commercial aircraft marketing that the supplier of one 
level of aircraft to an airline is favored by that airline for each suc­
ceeding round of equipment replacement or new equipment orders. In 
the past, European supplies have not been able to achieve an overall 
competitive advantage, despite initial Inarket penetrations, because 
lT.S. suppliers have been able to offer a full line of economical, efficient, 
and attractively priced aircralft in a sufficient range of cmnpatible 
models to meet an airline's total requirements. They have been able to 
do this even when they have entered the market later than the foreign 
competition. For the foregoing reasons, we cannot rely on continuance 
of the advantages we have enjoyed heretofore. 

More than 50 percent of the lJ.S. comn1ercial aircraft industry's 
product is exported. Therefore, a high level of activity in the industry 
is largely dependent. ou foreign orders for commercial jet aircraft. 
Present advanced technology, wide-bodied jet aircraft progratns, those 
involving the Boeing 747, the l\lcl)onnell-J)ouglas DC-10, and the 
Lockheed L-1011, will peak between 1971 and 1975. Given the limited 
ntunber olf new commercial aircraft programs available for sales ef­
forts, the SST program represents the most important future activity 
for the aircraft industry and our chance to maintain technological 
supe,riority. In the latter half of the 1970's, new Inarket sales for the 
aircraft industry will depend heavily on the SST prograin. . 

'Ve have said that. lT.S. export sales of aircraft, engines, and parts 
amounted to $2.7 billion in 1970. Cmnmercial airline aircraft alone 
accounted for $1.8 billion of that total. 'Vithout these sales, our trade 
surplus would have been in jeopardy. The Departn1ent of Commerce 
estimates that the total value of the aircraft exports in 1975 will in­
crease by 40 percent over 1970, reflecting initial deliverie-s of the new, 
wide-bodied jet transports to foreign airlines. Between 1975 and 1978, 
however, total exports will decline by 16 percent as the normal lull 
in airline procurement cycles for large jet transport.s.takes place. 

The latest Department of Transportation esti1nates for the period 
1978-90 indicate that the failure to build the A1nerican SST could 
mean as tnuch as a $22 billion swing in com1nerc.ial aircraft transac­
tions, a figure reflecting the. sum of $10 billion in lost export sales 
and a potential outflow of $12 billion whirh lJ.S. carriers would spend 
to remain c01npetitive in the internationrtl air transportation tnarket. 
These are very large figures, but they are also reasonable, especially 
when one takes note of the announced determination of the Europeans 
and the Soviets to supersede our leadership in the civil aviation field 
worldwide. The Department of Cmntnerce has reviewed these figures 
and concurs that they are. fair esti1nates of the potential trade impact. 

These, in our view, are the Jong-tertn ramific.ations of the develop­
ment of a conunercial supersonic transport on our international trade. 
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Now the question to be resolved is whether two prototype aircraft 
should in fact be built and tested. The basic purpose of the SST prow­
typE.' development program is to determine conclusively the answet'S 
to remaining questions concerning final production nnd marketing of 
an SST which is ~afe and cmnpatible with sound environmental prac­
tices. De,·elopment of these prototypes will also enable us to refine 
the estimates we have presented to you today, refinen1ents which will 
be made available to the committee as they become available. For bal­
ance of payments purposes, the {Tnite.d Stat('s sitnply cannot afford to 
lose the initiative in commercial aviation by default. 

Thank you, ~fr. Chairman. · 

CONCORDE'S FA:ONOl\IIC THREAT 

~fr. l\fcFALL. ~fr. Seeretary, thank you f~t· your statement. I know 
a1I the members of the com1nittee wifl have questions for you, but I 
would like to run through a few that wilJ perhaps have been answered 
~lready i~1 your staten1ent. However, you maj 'vish to elaborate on the 
Information which you ha,·e already presented. 

Obviously frmn your statetnent you consider the Concorde an eco­
nomic threat., but does it really appear to be a substantial econmnic 
threat to our Nation's commercial air supremaey? 

'fr. l\fcLJ<jLLAN. Yes, indeed, l\fr. Chairman. I 1night just point out 
by way of background that we have been running, as I mentioned, a 
substantial trade surplus in the commercial aireraft engine nnd parts 
category. I would like to point out that that surplus, in 1970, amounted 
to $2.5 billion. Out of the $2.7 biJlion exported, there was a $200 1nillion 
i1npo1t for n net favorable balanee of $2.5 billion. Now without the 
SST capabiJity to compete, and given the circumstances of imports of 
Concordes, or even other types of supersonic aireraft, you are going 
to have, you could have as tnuch as this $22 billion swing on the bal­
ance of payments in the 1978-90 period. 

1\{r. 1\fc.FALI ... Do you feel that this figure, which is significant, is 
properly calculated~ I think that is a figure which l\fr. Volpe gave, 
and I a1n sure it is a figure that 1\fr. Magruder has in his testimony. 
That is the same figure that the Department of Comtnerce comes up 
with in its calculations of the effect of the SST. 

l\Ir. 1\fcLJ<:LI ... \N. 'Ve would endorse the Deparhnent of Transporta~ 
tion's figures with respect to air travel growth and with respect to the 
numbers of aircraft that would be involved in the super-sonic classifi­
cation; yes, sit·. 

l\fr. l\fcF.u .. r.. To what extent do you feel the increased foreign travel 
generated by the SST will offset the favorable balance-of-trade inl­
pact of sa]e.s of the aireraft? 

l\h·. l\fcLI<:LLAX. I can't see that. the increased transportation would 
represent a disadvantage to the lJnited States. The tnore travel there 
is, the greater is the opportunity for increased business aetivity, in­
creased tourist activity. 'Ve are hoping we can close the touristn gap, 
somewhat, that the lTmted States now has. 

I might comment there. Yon know, we have been running a $2.5 
billion deficit in the tourist aecount. 'Ve have a considerable effort 
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underway to bring more people into the United States, and ilnprove 
that balance. Some advanced aircraft systems, in contributing to the 
transport of more people, will be constructive in terms of international 
trade and tourism. 

Now to the extent that U.S. airlines have to buy foreign 1nade 
aircraft to transport those people, of course, that represents a serious 
disadvantage to our balance of payments. 

SST EFFECT ON WEATHER RADIATION 

Mr. McF ALI~. One more question, ~Ir. Secretary. Last month the 
Secretary announced the appointment of a committee headed by Dr. 
Frederick Henriques to stuay the potential effect of supersonic trans­
port planes on weather, climate, and radiation levels. 'Vhat has the 
panel learned, and when will the results of the study be made public? 

1\{r. McLELLAN. Yes, sir; I might just qualify tny answer by saying 
1 am not responsible for the science and technology activities of the 
Department of Com1nerce, but I can report on tlus particular point 
because I have followed it with interest. 

That eommittee was announeed with the commission, or the charter, 
to report back to the Seeretary, I believe, by the end of September of 
this xear. They are looking into two things. They are considering the 
possibilities of adverse weather impaet, as a result of SST operatwns, 
and the question of adverse radiation impact. 

They have two specifics in their commission. The first is to deter­
mine whether there is now sufficient information available to deter­
mine whether or not there would be adverse weather impact and 
whether or not there would be adverse radiation impact. Secondly, 
if there is not sufficient information to make those determinations, 
they are to recommend what will need to be done in order to provide 
the answer to those two questions. 

BALANCE OF TRADE 

Mr. 1\fcFALL. Thank you. Any questions on my left of the Secretary? 
1\{r. BoLAND. Yon indicated that the latest figure, there 'vas a $2.5 

billion favorable balance-of-paytnent position that the United States 
enjoyed. 

~1r. McLF .. LLAN. Yes, sir. 
Mr. BoLAND. On page 8 of your statmnent, you indicate aircraft alone 

accounted for $1.3 billion, i presun1e of that total, so we would have 
had a favorable balance-of-payn1ents position of about $1.2. 

Mr. McLELLAN. I would like to qualify that, 1\{r. Boland, if I 1nay. 
'Ve exported a total of $2.7 billion of civil aircraft, engines and parts. 
'Ve hnported, in the civil aircraft engines and parts area $200 million, 
for a net favorable trade of $2.5 billion. Of the $2.7 billion that we ex­
ported, eotnme,rcial airlines abroad, accounted for $1.3 billion of that 
total. Therefore that $1.3 billion does not include the sales of pri ·.:ate 
aircraft abroad, executive aircraft, and related !Jarts and systems. 

1\fr. Boru\ND. In the ]ast varagraph on page ~, "The lrrtesL Depart­
ment of Transportation estnnates for the periods 1P~l8 to 1990," will 
you enlarge upon that statement? That staten1ent indicates that the 
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failure to build the American SST could menn as much as a $22 bil1ion 
swing in commercial aircraft transactions. 

~lr. ::\lcL•~uh\N. Yes, sir. 
~fr. BoLAND. That. is a large figure. Let n1e see you develop that. 
~lr. ~I cLELLAN. The figure comes about thus: Assuming that the 

lTnit~d States does have an SST program, the J)epartJnent of Trans­
portation estimates, and we would agt·ee with these based upon our ~ur­
rent knowledge, that there would be a $10 billion net in the export cate­
gory. That would result from the foreign sales of 270 American SSTs, 
offset by the import of 60 Concordes. 

If there is no SST program in the lJnited States, we estimate that 
there would be a total import of 380 Concordes of the first and second 
generation production model, for a $12 billion net import value, so the 
swing from the $10 billion, if we have a program on the export side, 
to the $12 billion if we rlon't ha.ve one on the import side, represents 
a $22 billion bridge on the balance-of-payments account. 

~Ir. BoLAND. You indicate that the cost of a Concorde would run 
around $20-million with spare parts, the cost of the air frame, increases 
the total amount to about $23 mi11ion. The Concorde's cost is esti­
mated at about $20 million based on 1967 prices. 'Vhat ab1ut 1970 
prices? 'Vhat is the cost of the Concorde now~ 

~fr. ~fcLELI.u\N. It is going to be considerable and, based upon the. 
information I have seen, something- around $30 million depending on 
the configuration and special rNJuirements of the purchasing airline. 

~{r. Boi~AND. 'Vho in the Department of Commerce reviewed the 
figures of the Department of Transportation, and how much time did 
the Depa.rtment of Commerce spend on the matter relating to the 
balance of pay1nents ~ This has been an issue which has been bandied 
about considerably in the SST problem. Who has reviewed this in the 
Department~ 

~fr. ~fcLELI..AN. I have on my left the Director of our Aerospace 
Industry Operations group, Bureau of Domestic Commerce, lfr. Dick 
Cohen. He can comment on that for you if he may. 

~lr. Boi.u\ND. Yes, Mr. Cohen. 
~fr. CoHEN. The figures were checked over under the supervision of 

our Assistant Secretary for Ec~nomic Affairs ~nd his Deputy Assist­
ant Secretary, and included w1th them were Industry analysts and 
econmnists frOJn our Bureau of Domestic Commerce. 'Ve used the data 
which were available from forecasts made by the International Civil 
Aviation Organization, by the manufacturers, and by e.ach of the 
agencies which we feU were authoritative in the field of projections 
of both air transportation and aircraft marketing. 'Ve adjusted the1n 
according to our judgments of competitive structure, and of what we 
could determine of the future economic situation, and came up with 
figures quite similar to what are provided in these tables. 

~fr. Boi .. AND. That is all. Thank you. 
~fr. ~fc:F'ALL. Afr. Conte. 

OALHRAITII STATE1\U~NT 

~lr. CoNTl;. ~fr. ~{cLellan, 15 leading economists have expressed 
their opposition to the SST, and most of this group have stated that 
the lJ nited States should not support the project 1nerely on a balanc~­
of-trade grounds. J. J{enneth Galbraith stated: 
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AU judgments on the balance-of-payments effects of building the SST are 
purely speculative. By choosing the figures and selecting the assumptions, ·one 
can reach whatever results he wants-there <'fin be a big adverse effect from 
an adverse tourist ,balance or a favorable effect. from the planes sold. r!'he truth 
is that these calculations are strictly fraudulent and should detain no one. 

'Vould you like to comment on this statement 1 
Mr. McLELLAN. Yes. Dr. Galbraith is certainly entitled to his 

opinion, but that is all it can be. 
Mr. CoNTE. You disagree with that 1 
Mr. McLELLAN. Pardon? 
Mr. CoNTE. You disagree with his opinion? 
~fr. 1\:IcLELLAN. I do disagree with his opinion. Based upon the 

calculations of anticipated airline traffic operations, based upon what 
we consider to be at least reasonable projections of the productivity 
of the SST airplane, and therefore based upon the cost and income 
relationships, this appears to be an economically successful aircraft 
develoi?ment, obviously depending upon the satisfactory conclusion 
of testing of the prototypes w~th regard to both cost and environ­
mental factors. 

PRIVATE BANKING SUPPORT 

Mr. CoNTE. As an economist, has the SST project generated any 
financial support from any private banking circles, and if so, can we 
have their natnes? 

Mr. McLELLAN. I can avoid your question by commenting I am an 
engineer instead of an econon1ist, but I don't want to do that. 

l\fr. CoNTE. That is all right. You can get it for the record. 
Mr. McLEI~LAN. I will have to ask for some help on that from ~:fr. 

Magruder. To the best of my knowledge, the private 1noney in it thus 
far has been deposits by airlines for-- ~ 

Mr. CoNTE. I am talking about financial institutions, banks, insur­
ance· companies. 

1\:fr. 1\{AGRUDER. They have said they support the progra1n as it is 
presently laid out. 

1\fr. CoNTE. Or are willing to put up some cash for production. 
1\:fr.l\fAoRUDER. The people that I have counseled with, and who have 

given me permission to make the staten1ent I made earlier in response 
to one of the committee's questions about whether or not there would 
be private financing available, so the g-overnment could step aside at 
the end of phase 3 are the top people in the lending- institutions on the 
aviation side, Chase l\fanhattan Bank, the First City National Bank 
of New York, and the Bank of America. Those are the thre~ main 
financial institutions that I have used as sort of an ad hoc g-roup to 
guide 1ne in saying things that would be in concert wit.h the financial 
cmnmunity. 

Mr. CoNTE. You can enlarge that for the record if you want to. 
1\:fr. MAO.RUDER. I speak to It in my testhnony. 
1\fr. CoNTE. 1\:fr. 1\tcLellan, ,Y. J. Baumol, a Princeton economics 

professor, has stated that the 1logic of the free enterprise syst~m is that 
a new produot is worth producing if its potential demand is sufficient 
to cover its cost and provide an attractive retun1 to capital invested. 
Capital will pour in to take advantage of private opportunities and 
Government funding becomes unnecessary. 

1\:fy question is, 'Vhy hasn ~t this been the case with the SST? 
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~fr. ~IcLl:LLAN. The answer is because of the length of time in­
volved in the developrnent process, and the time value of the money 
involved until there is an economic return based upon jet. aircraft 
production, and the justification for it is that it is in the national 
Interest to see this development take place in terms of the balance 
of pay1nents, among other justifications. 

~Ir. CoNTE. You J>Oint out on page 2 that major foreign govern­
Jnents are now prov1ding direct financial support to civilian aviation 
projects, with the obvious implication that it mny be in the best interests 
of the United States to do the same thing. You were here when I asked 
Secretary Volpe 1ny question. 'Vhy isn't it just as vi~tal to maintain 
our tra.nsfor1ner, heavy transformer industry, as it is to maintain 
our aircraft industry, airfran1e industry? 

~Ir. ~!cLELLAN. Just on that first point, the funding as you fully 
appreciate, both of the Concorde between the British and the French 
as well as the TU-144 with the Russian Govern1nent, is a total Gov­
ernment funding of the entire project. 

SUPPORT FOR OTHER INDUSTRIES 

l\fr. CoNTE. l\fr. Volpe made that point and I pulled hin1 up short 
and said so it is in the transformer industry. They own their own in­
dustry, British companies and French companies, some Italian com­
panies. 

l\fr. l\IcLELLAN. WelJ, l\fr. Conte, I think as you know, Secretary 
Stans, I, and others are very much concerned about the condition of 
a nun1ber of American industries that have been seriously injured by 
imports from abroad. There are a number of programs that hopefully 
will be constructive in easing that circumstance at least, but I think we 
have to be clear and recognize the distinction between this new tech­
nological develop1nent, a development that is recognized as probably 
attainable, in contrast to funding develop1nent progra1ns in the trans­
foriner industry, where the advanced technology is pretty well under­
stood already. 

The need of the electrical transfonner and switchgear industry to­
day is not for substantial amounts of 1noney over a long period of thne 
to achieve new, high levels of technological goals that are very nu1eh in 
sight, as in the case of the aircraft develop1nent that we are talking 
about here. 

1\:lr. CoNTE. You see tny point. If something is not done to help this 
particular industry, and I zero in on the transforn1er industry although 
there are others, if vou cannot sell transformers to your own Govern-: 
tnent which has been the case in the past 5 years, then these large 
corporations in the United States cannot do the research and 
developtnent. 

:\fr.l\IcLin.LAX. This is right. 
1\Ir. CoNTE. 'Ve have developed a transformer that could carry di­

rect electricity 50 to 60 1niles. That was a great innovation in this par­
ticular field. You say you are an e,nginoor. 'Ve did it all on our own and 
it cost a lot of corporate money and the..y did not come to the Federal 
Go vertunen t. 

I an1 pleased to hear at least that you are concerned about our plight 
and nre, willing to give us a helping hand. 

1\lr. l\fcLl~LLAN. 'Ve are concerned. 
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CONCORDE OPTIONS 

l\fr. CoNTE. As of this date has any U.S. airline made a definite firm 
commitment to purchase the Concorde ~ 

l\1r. l\fAGRUDER. No, it is my understanding that all of the commit­
ments are options to buy, but with penalty clauses if they forego the 
·option which call for the forfeiture of their money. I understand the 
moneys the.y lose will be of the order of $100,000 to 200,000 per air­
plane at tlus time. They are optioned to con1e up to buy in the next 
30 or 60 days. 'Vithin the next 30 or 60 days, from the information 
available to n1e, the Air France and BOAC people are probably going 
to announce that they have made some commitment to buy. 

Mr. CoNTE. That is BOAC and Air France, both Government 
owned. 

Mr.l\fAoRUDER. That is right. · 
Mr. CoNTE. Both governments are making the airplane. Personally, 

even though I said there is a gray area here in the U.S. SST, I think 
you can make a strong argmnent for it and there are smne arguments 
against, but in regard to the Concorde the govern1nents own the air­
lines or maybe wouldn't buy the Concorde. It is a shell, it only has 
110 or 112 seats. It is not a very comfortable plane. There are not that 
n1any facilities on it. It will have to be a first-class plane with no 
tourist seats at all. It has problems. Your SST is a far superior plane. 

l\1r. l\1AoRUDER. I am going to talk about the Concorde later and 
refute some of those negative points. 

SURCHARGE 

l\1r. CoNTE. I should not discuss this with you because you are the 
expert, but looking at it I would not pay the extra premium to fly 
the Concorde. I would ta.ke the Jun1bo 747 where I would have 
first-class relaxation and elbow room. If anybody belches in the Con­
corde you will have a problem. 

Mr. l\fAoRUDER. Did you pay a premium to flY: in the first jets in 
1900, which only carried 110 or 120 people and had a 15-percent 
surcharge? 

Mr. CoNTE. It was a 17- or 18-hour trip by prop whereas I could get 
thero in 71h hours. 

Mr. l\fAGRUDER. It was 9 hours by prop and you went across in four 
and a half hours and you got terribly uncmnfortable. 

l\fr. CoNTE. You 1nean going. across to Europe? 
Alr.l\fAGRUDER. No; going across the United States. 
Mr. CoNTE. I am talking about going to Europe, it took me about 

17 hours. 
Air. l\fAoRUDER. It cut it in half. They cut the 17 hours to 8 hours. 

The point I an1 making is that you did exactly in 1960 what you are 
saying you won't do in 1973 w~th the Concord~. You have ~lready 
done It. In fact, you have done It two or three times. Every hme we 
jumped productivity in an airplane and went up in speed and size, 
you always do what you just said you wouldn't do. You get in the 
airplane that saves seat time. That is what comfort is. 
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TU-144 OPTIONS 

~fr. CoNTE. To be truthful with you, if I am paying the freight 
I usually go toltrist. and try to find three empty seats, pull the ann rest, 
grab a blanket and go to sleep. 

There is one last question. In regard to the purchases, do any 
foreign air1ines hold options on the Soviet TU-144? 

1\fr. 1\fcLELLAN. I do not know that any foreign airlines hold 
options. 

1\fr. CoNTE. 'Vhy don't you put that in the record. Thank you, Mr. 
Chairman. 

FEDERAl .. BUDGET DEFICIT 

1\fr.l\fcF ALL. 1\fr. Yates. 
1\fr. YATES. 1\Ir.l\IcLellan, what is your background 1 
1\fr. ~!cLELLAN. I am an engineer. I was with a corporation called 

Fl\fC Corporation for 20 years in international management before 
I came into the Department in ,June, 1969. 

1\{r. YATES. Yon were an engineer? 
1\fr.l\fcLELJ,AN. I was an international business executive. 
1\fr. YATES. Do you have any qualifications as an economist 1 
1\fr. 1\fcLELI.AN. Twenty years of experience in international busi-

ness would be my qua1ifications. 
~fr. YATEs. Can you tell us what the deficit is likely to be this year? 
1\{r.l\fcLELlu\N. The trade deficit? 
1\fr. YATES. No, the deficit in the federal budget. I consider that a 

point because I want to fo11ow up with questions. 
1\fr. ~fcF ALI.. Not even the Secretary of the Treasury or Paul 

~fcCracken or any of the people that testified before the full committee 
the other day really know what the deficit will be. 

l\fr. YATES. Are we going to have a deficit this year? 
1\fr. McLEI.LAN. On a full employment basis (laughter), I under­

stand f1·om our economist friends, there would not be. 
I an1 not sure I understand the significance of your question. I 

would defer on these questions to both the Council of Economic Ad­
visers as well as the Assistant Seeretary of Commerce for Econmnic 
Affairs. 

l\fr. YATEs. You are the witness on the balance of payments and 
about how grent the SST is going to be. 

l\fy next -question was going to be this: I assume we are still trying 
to fiaht inflation. 

~fr.l\fcLELL.\N. 'Ve are indeed. 
l\fr. YA1'J<:s. Is it to our national nclvantage in fighting- inflation to 

have a areater or less deficit. i -
~fr. ~fcLELLAN. Our obiective is to minimize any deficit. 
1\fr. YATJ<:s. Presumably if you did not snend the some $290 1nil1ion 

for the SST you would have a ~maller deficit, would vou not~ 
l\fr. l\fcLELLAN. Yon might have a smaller immediate defieit. 
l\fr. Y.\TES. That is rip:ht. 'Ve are fightin~ inflation at the present 

time. 
l\fr. ~f cf.it<:LLAN. ·y E'S. 
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UPPER ATl\IOSPHERE POLLUTION 

l-lr. YATES. You talked about the 'Veather Committee that had just 
been appointed. You did not tell the committee ho\Y that committee 
proposes to do its work. 

l-lr. McLELLAN. I am sorry, ~fr. Yates, I cannot respond on that 
particular point. ~fr. ~fagruder tnay be able to do so. This is not in 
my area of responsibility. 

~fr. YATJ<~s. I thought it was the Deparhnent of Comtnel'ce 
Committee. 

~Ir. ~IcLl;LLA~. It is, but under the Assistant Secretary of Science 
and Technology. I mn commenting here on the balance of pay1nents 
aspects and not the scientific determinations to be made by that 
committee. · 

~Ir. Y.\TES. Then.Y?U do not know whether people in your Depart­
ment are of the opinion or not that the question of pollution of the 
upper atmosphere could be tested without the prototype. You do not 
know whether th1lt is a fact or not, do you~ 

~fr. 1\fcLEu~AN. I think I can say this: The people in our Depart­
tnent feel that it is necessarv to make those detertninations on a scien­
tific basis, and this committee will be constructive in doing so. 

1\Ir. YATES. I ca.n tell you son1e of the people in your DepartJnent, 
at least one has smd, that prototype need not be constructed in order 
to find out about po1lution of the upper atmosphere which was the 
subject of the 'Vi1liamstown Committee Report. But they say it could 
be done just as easily by using flights of the B-57s, I)lus balloons. 
They could tell through those devices, lvithout the prototype whether 
the possibility of pollution existed in the upper atmosphere. Do you 
know whether that is true or not~ 

l\fr. l\IcLl;LLAX. I do not, sir. I do not know who was making the 
comment. To the extent that comment came frmn the Department of 
Com1nerce it demonstrates we also have. a de1nocratic organization 
and there can be differences in viewpoint. 

OOVERNl\IKNT SUBSIDH:S 

l\Ir. YATJ<~s. All right. 
Do you favor giving subsidies to private industry? . 
~Ir. ~IcliELLAN. I favor American involvement in the cost of An1er1-

cau industry on a development of this type~ on the basis that it is in the 
national interest. It seems to me to be in the national interest. 

~fr. YATES. Do you agree with this statement~ The real and very 
powerful case against the SST rests on other grounds. The logic of 
the free enterprise system is that a new product. is worth producing if 
the potential demand is sufficient to cover the cost and provide an 
attractive retur1·1 to the rapital invested in it.. 

Mr. ~{cLELLAN. 'Ve have many examples, of course, where Gov­
ernment involvement in development cost has been vital to the na­
tional interest and private enterprise system. The Atomic Energy 
Commission would be one example where Government funds have 
heen invested in the national interest. 

Mr. Y ATF.S. Do you know of any other time when Government funds 
have been invested in the private commercial aircraft industry~ 
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Mr. McLEr .. r.AN. You just cannot separate the Go\·ernment invest­
tnent in the B-47 and B-52 program and its relationship to the com­
nlercial aircraft industry. It wns not direct, I admit. On an indirect 
basis it was there and technically as direct as any involvement now. 

~Ir. YATJ<;s. Isn't there a difference between the Government's pur­
chase of n military aircraft and the subsidization of a conunercial 
aircraft? 

~Ir. :h!cLELLAN. I am sorr.Y2 1\Ir. Yates. I 1nissed the question. 
Mr. YATEs. Isn't there a dttl'erence between the purchase by the 

Government of a military aircraft which it will own and the sub­
sidization of a cmnmercial aircraft which will be owned by a private 
industry? 

:hfr. McLJ<:LLAN. In fact, those are different arrangetnents. But that 
does not 1nean that the Government support of this kind of new 
development is not valid. 

~Ir. YATES. Then you are saying that you favor the Governtnent 
subsidization of the an·craft industry in this instance~ 

~Ir. 1\IcLELLAN. Indeed, under the conditions that the investn1ent 
of Governtnent funds will be made. It is incorporating the provisions 
for repaytnent if we have a successful program. 

~Ir. YATJt:;s. Suppose the Concorde were not a threat. Let us take 
that for an assumption. Suppose for some reason, like the Con1et the 
Concorde were to blow up and were not a threat. In one of its test 
flights this is a possibility. I know in the paper it lost a piece from 
the engine and had to fly back to the airport on three engines. The 
Concorde flew to its base on three engines; but suppose it were to 
blow up, which n1ight set it back some tiJne. 'Vould you consider that 
there was the same urgency to Governme,nt subsidization of the SST 
that there is now '? 

~fr. ~fcLJo:LLAN. Yes, sir; I would, and I would on the basis that this 
country is a great country because, among other things, of its tech­
nological progress. 'Ve have the opportunities available to us for tech­
nological progress in the air transport industr~ and, in the cnse I an1 
presenting here, with it, a favorable balance of payments. 'l,he oppor­
tunities of sales of the SST abroad in the absence of a Concorde 
~vould he very great, and you would have an even n1ore beneficial 
Impact on the balance of trade. 

l\Ir. YATES. Suppose Germany was manufacturing some product in 
which :F'ood l\faclunery Co. was interested and Food l\Iachinery Co. 
came to the Government for a subsidy, saying that with this subsidy 
it could build up balance of pay1nents and outsell the German tnachine, 
would you favor that? 

l\ft·. l\IcLBLLAN. :F'irst of all I would have to declare myself un­
interested to avoid a conflict of interest. Second, on the principle you 
are talking about, generally we would not, unless it could be demon­
strated that it was this type of thing where you have long leadtime in 
the technological development, and the accomplishment of that de­
velopment would be in the national interest. 

~fr. YA'l'f~. All right. Ilow muc,h of a threat does the Concorde pose 
in the event that its per mile costs are anywhere from 30 to 100 per­
cent more than the per 1niJe costs of 747 ~ 

l\Ir. 1\IcLELL.\N. I will defer to l\Ir. 1\Iag-ruder. 
l\Ir. YATEs. I will ask ~fr. ~Iagrnder that question during his testi­

mony. You do not have an answer to that question? 
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Mr.l\fcLELLAN. No, sir, I do not. I defer. 
Mr. YATEs. I have one or two more questions. You say in your state­

ment the Soviets are moving rapidly to n1odify airports and airways 
facilities to conform to international standards. 'rhey are actively 
seeking custmners for their supersonic transport, the TU-144. How 
do you know that? 

1\{r. 1\IcLELLAN. I know what I have been advised by our own peo­
ple in the Department of Commerce and the information we had from 
the Department of Transportation. I have seen representative ads 
from Aeroexport, the Soviet export operation, describing their family 
of aircraft. 

1\Ir. YATEs. Do you know of anybody outside of the bloc countries 
who have boug.ht Soviet aircraft? 

Mr. McLELLAN. Outside the bloc? 
Mr. YATES. Yes. 
Mr.l\{cLJ<:LLAN. I have seen Ilyushh1 18's operating in North Africa 

that I think were owned by North African airlines but I would want 
to examine that. 

SOVIET THRKAT TO U.S. AIRCRAl'T INDUSTRY 

Mr. YATES. Probably a gift under their foreign-aid system. 
1\{r.l\{cLELLAN. I have no knowledge. 
1\Ir. YAn~s. And probably the companies took it because they could 

not get a better plane. Up to the present time the Russian aircraft 
industry has not been ~ threat to the American or any other aircraft 
industry, has it? 

1\Ir.l\IcL•:LLAN. Essentially it has not. 
1\fr. YATES. That is correct. 
Now you say they are starting to n1ove and they will become a 

threat to the American aircraft industry. 
1\lr. McL'ELLAN. They have that potential. 
1\Ir. YATES. Do you know of any sales they tnnde? 
1\Ir.l\fcLELLAN. I do not know of any sales. 
1\fr. YATf:s. Do you know of any cmnmihnents of sales of the 

TU-144? 
1\fr. 1\IcLELLAN. Options but not sales. 
1\Ir. YATES. That is all, 1\fr. Chairman. 
1\{r.l\hNSIL\LL. No questions. 
1\Ir.l\IcFAr.r..l\fr. Edwards. 

BALANCE OF TRADE 

1\fr. EDWARDS. Can~t we boil your state1nent down to one simple 
fact and that is that the SST would have an enorn1ons impact on 
the balance of trade. 

1\lr. 1\IcLJo:LL.\N. That is exactly right, Congressman Edwards. 
1\Ir. Eow.\RDs. Thank you, 1\lr. Chnirnian. 
1\Ir.l\lc:F'.\LL.l\Ir. Steed . 
. l\Ir STEED .. 1\Ir. l\leLellan, you made reference to the situation that 

w~ll happen Ill terms of the Concorde in the event we do not go ahead 
with the SST. 'Vlmt. conunent can you make on the impact the 
TU-144 could have if we do not go ahencl with the SST? 
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l\fr. l\IcLELLAN. I do not have any projections on the TU-144 
potential sales, if we do not go ahead, beyond this estimate of some 
~0 aircraft. l\fr. l\fagruder may be able to give you a better figure. 

'Ve do know this: If the TU-144 co1nes up to reasonable airline 
performance requireJnents, they are in n position under the conditions 
by which they 1narket their products abroad to put heavy price cmn­
petition against both the Concorde and U.S. S~T, if they decide to 
do it. That could only result in greater sales of the TU-144, again 
given reasonable operating characteristics. 

l\fr. STEED. In addition to the trade balance factors that get involved 
in the actual sale of aircraft, what additional spin-off does a nation 
have if it becomes don1inant in the field such as this? 

l\fr. l\fcLELLAN. That was the point I was trying to make here in 
part of the testimony. It gives them an opportunity to develop a fa1nily 
of aircraft, which gives a competitive advantage over the country or 
the c01npany that does not have a whole range of aircrnft. 

No. 1, they get greater opportunities for sales of other kinds of air­
craft. Secondly, there is all that follow-on business that goes with the 
sale of your auplanes, in the form of spare parts, maintenance equip­
Jnent, ground handling systems. "\Ve observe very often where we are 
involved in the heaviest aircraft sales we are also most involved in 
air traffic syste~n sales and engineering. There is a continuing progres­
sion of business involvement that does relate. You cannot put an exact 
1neasure on that but you know it is present. 

l\1r. STEED. Is there any doubt in your mind that if we abandon the 
SST that Russia will not have any benefits frmn it? Do you think it 
will benefit Russia if we quit at this stage? 

~Ir. l\IcLELLAN. It would benefit the Russians as well as the British 
and French Concorde progratn if we dropped off. It sure would. It 
would give thern a great c01npetitive advantage over the United States 
in the sale of aicraft around the world. 

l\Ir. STI<~ED. That is all, l\fr. Chairman. 

AIR TRAVEL GROWTH 

~Ir. BoLAND. You indicate in your statemm1t that the air travel 
growth rate between 1964 and 1969 was at the rate of about 16 percent 
u year. In the last two decades it was about 15 percent annually. 'Vhat 
was it in 1970 ~ 

~ft·. :\IcLHLLAN. In 1970? 
~Ir. BoLAND. Yes. If you do not have it you may supply it. 
~Ir.l\fcLELLAN. 1Ve will give you that figure. 
~Ir. Bor..Axn. :\Ir. Beggs, do you have it? 
~fr. B1-:oos. I have that one. l\Ir. Boland. The growth of interna­

tional air transportation in 1970 was on the historical average of 15 
percent. 

~rr. BoLAND. In 1970? 
~fr. B1mos. Yes. 'Vhile the domestie growth slowed very drastically 

thr international growth stayed· about the sa1ne. 
~Ir. ~fAoRumm. Between 15 and 20 percent. It was quite healthy. 
~fr. BoLAXn. For the international growth 1 
~[ 1'. :\fAORUDER. Y r.S. 
~[r. Bor.Axn. 'Vhat did it drop down domestically? 
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l\Ir.l\IAORUDI-;R. Around llj2 percent. 
Mr. BoLAND. That is all. Thank you very much. 
~fr. l\:IcFALL. Thank you very much, ~fr. l\:IcLellan. "\Ve are glad to 

have your testimony. 
~fr. l\IcL•~LLAN. Thank you. 
~Ir. ~fcFALL. Our next witness will be l\Ir. "\Villiam Ruckelshaus of 

the Environmental Protection Agency. 
'Ve welcome you before the committee, l\[r. Ruckelshaus, and we 

wi11 be glad to have your statement. 

STATJ-:l\IKNT OF ADl\IINISTR.\TOR, ENVIRONl\IENT.\L PROTECTION A.GENCY 

l\Ir. RucKJ<;LsnAus. Thank you, l\Ir. Chairman. I have with 1ue t0day 
the Assistant A.dministrator for Research ttnd l\Ionitoring of the En­
virmunental Protection Agency, Dr. Stanley Greenfield, who has just 
about 10 days ago been sworn in as the Assistant Administrator fot· 
Research and l\fonitoring. Dr. Greenfield was a participant in the 
l\IIT study at 'Villiamstown last smnmer and a member of the Atmos­
pheric Pa~nel, which dealt with the atmospheric impact of the SST . 
.As one charged, l\fr. Chairman, by the President and the Congress 
with the protection of the environment, I appreciate the opportunity 
to appear before your committee and address myself to the en,·iron­
lnental questions which have arisen concerning the appropriation to 
continue the develop1nent of the supersonic transport. 

One of my duties as environmental protector is to exatnine critically 
e\•ery propo~ed Federal project to determine its impact on the environ­
men~., and to oppose that project if it is not consistent with tny Presi­
dential and congressional charge. 

To be more specific, if the Congress were being asked today to ap­
propriate 1noneys to construct, or assist in the construction of a com­
mercial fleet of, say, 300 or even 500 SST's before many of the critical 
envirmunental questions were answered, I would oppose this request 
for an appropriation. 

This, of course, is not what the administration is requesting of the 
Congress. The request is for the money to continue in the development 
of two experimental airplanes to determine their commercial 
feasibility. . 

Before these two experimental planes should ever be translated into 
a commercial fleet, all of the environmental questions regarding noise, 
sonic. boom, radiation effects frmn the possible reduction of ozone, 
cosmir radiation effects on passengers and crew, climatic effects from 
ozone reduction, increased water vapor or increased dust })articles in 
the stratosphere, the effect of increased oxides of ·nitrogen 111 the strat­
osphere and any others that may arise, must be answered. 

This administration is committed to getting those answers before 
commercial production proceeds. 

This commitment is not new. Then why, one 1night ask, the environ­
mental furor? 

The agrument is that once the two experimental planes are built, 
the momentmn of the program will be such that there will be no stop­
pi~lg it. 'foo much nwney will have been inrested and too many jobs 
w1ll be at stake to halt the commercial development of the SST. It 
must be admitted that there is historical validity to this nrgument. 

t 
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In the past the Jnmnenhun of large-scale programs has had a way o{ 
insuring the perpetuation of those programs regardless of their 1nerit. 

If we subscribe to the inevitabilitY. of history being repetitive then 
the mOJnentum argument is unassa1lable. I do not so subscribe. 

Technological projects can lm stopped if their continuation is found 
to be environmenta1Jy unsound. The recent Presidential decision re­
garding the cross-Florida barge canal is a case in point. Indeed, they 
n1ust be stopped if man is to control his own distiny. 'Ye have reached 
a point in the history of 1nan and his habitat where Juan's activities 
Inust constantly be 1i1easured against their environmental impact. 

It is our intention to insure that such Jncasurcinents are n1ade in 
connection with this project. 

It is also argued that the environmental measurement can be made 
without developing the two experimental airplanes. 'Vhile this state­
tnent is not without controversy, it appe.u·s that most of the environ­
rnental questions can be answered without the two prototypes. The 
question of whether to continue with the development of the two ex­
perinlental airplanl"S is not an envirmunental one (no one contends 
the two planes will have any significant impact on the environment), 
but rather is one of economics. It is the position of the administration 
that if all the environmental concerns are satisfied and our country is 
to remain competitive with the British-French Concorde and the Rus­
sian TU-144, we must not now cease completion of the testing of the 
two experimental airplanes. 

I am not an economist and cannot answer all of the econon1ic ques­
tions 1nany of you gentlemen have. Other witnesses here today have 
tried to convince you of the economic wisdom of proceeding wl.th the 
program. I mn charged with protecting the environment. 

I do not see technological experimentation as inconsistent with that 
charge. Nor do I believe that when there are economic reasons for 
proceeding we as a society must cease technological experimentation 
because the ultimate use of that experimentation might be environ­
mentally damaging. If the envirmunental impact proves to be ad­
verse, then the technology must not be used. Such a conclusion does 
not detract from the economic arguments to proceed with the experi­
Jnent nor docs the present environmental concern by itself warrant it. 

I believ(' we can control our technology so as to maximize its bene­
fits and at the san1e time preserve and protect our environment. 

The mindless onrush of technology rnust be stof)ped. The rational 
app~ication of our .scientific a1~d technological abi ~ty, .giving full at­
tention to the environmental 1mpnct of that appltcat1on, n1ust pro­
ceed. 

It's the difference between saying "Stop the world, I want to getl 
off," and "Look before you leap." 

The latter approach must make more sense to n society that wants · 
to survive. 

SST EFFECTS ON THE AT~IOSPHERE 

l\fr. l\fcF Al.L. Thank you. I an1 sure the committee will have a num-
ber of questions for you and I woul.d like to begin. . :'\ . 

Last year Mr. Russell Train, Chairman of the CounCil on Environ­
tnental Quality, told the Joint E-conomic Conunittee that the water va­
por emitted by the SST's flying at 60,000 to 70,000 feet would roact so 
as to destroy some fraction of the ozone in this part of the atnlOSJ?here. 
The effect of destroying this could be that the shielding capaCity of 
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the atmos_phere to pentrating and potentially highly dangerous ultra­
violet radiation is decreased. Do you agree with that staten1ent? A.nd 
would you cmnment on this ? 

1\Ir. RucKELSHAus. ~fr. Chairman, as a l?reface to 1ny comment on 
your question, the Environmental Protection Agency has now been 
in existence sotnet.hing less than 3 1nonths. "\Ve are detern1ined to review 
the entire research progra.Jn that is sponsored by the Departinent of 
Transportation and the administration through other departlnents of 
Government, to insure that all of the questions including the one you 
just asked are answered prior to the comn1ercial develop1nent of the 
SST. The direct answer to your question is that there will be studies 
made of the effect of water vapor on the ozone and the resultant im­
pact of that reduction, if any occurs, on radiation on people on the 
earth. It is my understanding of the present status of that study that 
no definitive answer can be given as to the ilnpact of water vapor on 
the ozone and the amount of that impact or of the resultant impact 
of increased radiation on the earth. 

Mr. McFALL. Do you have any information that would lead to an 
opinion in this matter or let us put it another way: Is there sufficient 
information to substantiate the opinion of those scientists who say it 
would have a destructive effect? 

Mr. RucKELSHA us. No; I do not think you can say that there is 
sufficient evidence at this stage, ~fr. Chair1nan, to give a definitive 
answer that there is a relationship between the increased water in 
the lower stratost)here and the reduction of ozone so as to insure that 

-there will be an 1ncreased impact of radiation on the earth. I do not 
think there is sufficient evidence to make that statement scientifically 
at this time. 

SKIN CANCER 

Mr. 1\fcFALL. It has been reported that a National Acaden1y of Sci­
ences Panel on Atmospherics warned that large-scale deployment of 
SST's might increase the incidence of skin cancer if exhaust from the 
planes thins the protective layer of ozone that shields the earth from 
the full force of the sun's rays. Do you have any infor1nation which 
substantiates or contradicts that statement? 

Mr. RucKELSHAus. In the statement, 1\Ir. Chainnan, it says both 
"might" and "if." I would say it 1night increase if there was a reduc­
tion in the ozone. It means that we do not have the information either 
as to whether there is a reduction in the ozone caused by the increased 
water vapor, or what the result of that percentage decrease in the 
ozone would result in. 

1\fr. McFALL. So there is no information which would substantiate 
it, and none that would contradict it. 

Mr. RucKLESHAUS. There is a telegram that was sent. I did notre­
ceive this telegram, 1\fr. Chairman. It was sent to ~fr. Magruder, and 
1naybe he can read you the telegram that he received apparently this 
1norning in answer to your question. 

1\[r.l\fAGRUDER. This wire is frmn Dr. Tom l\1alone, Chairman of the 
National Acaden1y of Science Review Subgroup on "\Veather and Cli­
nlate 1\Iodification. It was sent in response to a recent much publicized 
allegation which I have also read that some such repo1t of the Acad­
mny of Sciences existed. 

57-453 0-71-8 
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I want to advise :ron that the Xational Academ~· uf Sciences lms not issued 
I'Udl a ~tutement. I am Chairman of the National Academy of Scien.ces Review 
Huhgrouv on \\'eather and Climate Modification which is (Jrt-sently updating its 
1966 r~c>port. 'l'he review subgroup is analyzing a number of tentative conclusions 
and will pnhlish Hs report after thel-le conclusions have been ~ml.Jjected to the 
normal National AC'ad£'m~· of Hciences vrocednre of thorough scientific review 
to as~mre their valfctfty. 

BIP.\C'l' 0}' WATER YAPOR OX CLOUD FOR~L\'l'IOXS 

)[r. )fcFAr..r... Others have statPd that the impact of water vapor on 
doud formations mi~ht change the weather or atfet-.t the surface tem­
perature. 1Vould you cmnment on this? 

~Ir. RtrcKELSIL\ rs. That is another of the concerns in the Environ­
numta 1 Protection Agency that we intend to sec is answered prior to 
any commercial development of the SST. That is pa1t of the research 
program. 

)fr. )fcFALL. Is there any infornu1tion at the prPsent time that 
would lead you to a tentative opinion one way or the other? 

~Ir. Rucio:LSIIA us. Dr. Greenfield, who is a meteorologist tnight be 
able to ~ive you a more definitive answer, ~[r. Chairman. 

Dr. GnE~<~NFn:r..o. This is one of the areas where there is still a consid­
erable amount of uncertainty~ and it is one of the areas that gave us 
pause. You know approximately how 1nuch water vapor will be put into 
the atmosphere by the op~ration of the engines. You know that it is not 
going to increase the water vapor in terms of saturation level of the 
atmosphere all over the globe to the point where you suddenly reach 
100 percent saturation. There is some concern that in some of the 
colder northern regions you might indred produce sufficie,nt closeness 
to saturation that additional elouds might occur. Unfortunately, at 
this titne we do not have a great deal of information as to what the 
actual amount of water vapor is in that region of the stratosphere all 
over the globe and how it varies in time. This is another area where we 
have to get more data before we can !!et definitive conclusions. 

1\Ir. 1\fcFALL. 'Vhat measurements and tests have been conducted 
in the past of supersonic flig-hts at high altitudes to determine the 
effect on the environment? There have been some 550,000 hours of 
fli~ht of super~onic tnilitary aircraft. Has there been any test of the 
effect. of these a up lanes? 

l\fr. GnEJt~NFIELD. To the best of my knowledge, 1\fr. Chairman, no 
tests at all have been made on the effect of these flights on the 
ahnosphere. 

NEED FOR THE PROTOTYPE PROGRAM TO OBTAIN ANSWER TO 

ENVIRON~lENTAL QUESTIONS 

1\fr. 1\fcFALL. It has been stated that there is nothing about the 
effects on the environn1ent of SST's that will be learned from the 
two prototypes that cannot be learned at far Jess cost using other 
equipment. Do you agree? How essential is the construction of two 
prototypes to learning the effects on the environment of the SST? 
I ~hink you discussed this in your statement but would you enlarge 
upon it? 

~f t·. Rucrn~LSHA us. Yes. 
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Mr. Chairman, I think it is genera1ly agreed that we can get the 
answers to the environmental questions without going ahead with 
the production of the two prototypes. As I said in my stateme11t this 
is not completely without controversy, there are soine who say we 
can get more information regarding the environmental impact by 
the production of the two prototypes but I do not believe the admin­
istration's case for the development of the two prototvpes rests on 
the environmental information that will be gained fi·om that de­
velopment. l\{ost of the questions regarding the envirmnnent can be 
gotten through modeling or through one means or another without 
going ahead with two prototypes. 

l\fr. l\fcFAI~L. You do not have any information that would indicate 
that the SST would be harmful to the environment, is that correct~ 

l\fr. RucKEI,SHAus. 'Vould you repeat that, tJlease? 
l\{r. l\fcF ALL. While you do not have informatiOn that would indicate 

that the SST's action on the atmosphere would not damage the atmos­
phere, the converse is also true. You do not have the information that 
would indicate that the SST would be destructive? 

Mr. RucKELSHAus. That is right. We cannot say one way or the other 
at this time. 

Mr. MoF ALL. Do you know of anyone else that can say~ 
Mr. RucKELSHAus. That has that information? · 
Mr. McFALL. Yes. 
l\fr. RucKELSHAus. 'Ve certainly would be glad to receive it if they 

do have such information, Mr. Chainnan. 
l\lr. McFALL. Part of the controversy stirred up by the SST is by 

the statements made with great certainty by the opponents of the SST 
that these environmental effects will come about. But you say that there 
is no such room for certainty at the present time; is that correct? 

l\fr. RucKELSHAUS. l\fr. Chairman, I am not in a position to state the 
argument for one side or the other. All my opinion is that we do not 
have that information at this time. These are concerns, and we intend 
to look into them. 

NOISE STANDARDS 

l\{r. ~lcFALL. Reportedly there is legislation pending in New York 
and 16 other States which would ban the Concorde because of the ap­
parent inability to get down to the perceived noise level of 108 deci­
bels. 'Vhat noise level do you feel should be prescribed for planes land­
ing at U.S. airports? 

Mr. RucKELSHAUs. We have been given the responsibility under the 
CJean Air Act of 1970 to conduct over the next year a study of the 
noise standards presently being set by the Departtnent of Transpor­
tation, and the proble1n of noise in general in the environment. 

'Ve are in the process of setting up as mandated under that statute 
an Office of Noise Abatement in the ~~nviron1nental Protection Agency. 
The Administration has submitted a bill to Congress to give the En­
vironJnental Protection Agency the authority in cooperation with the 
Department of Transportation to set noise standards for airports. 
'Ve are given in effect 1n that legislation the veto power over any noise 
standards set. It is my opinion that the best information we can get 
at this stage as to the hea.lth effects of noise in airports are embodied 
in the present proposed FAA rulemaking. This does not mean that 
further research-and research, I think, is needed in this area., would 
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not prove otherwise. 1Ve believe as of the present state of our knowl­
edge that those standards as set in the prepared rulemaking, as far 
ns airport noise is concerned, are acceptable levels. 

SONIC BOOM OVER WATER 

~fr. ~IcFALL. Concern has been expressed about sonic boom effects 
with respect to overwater flights. 1Vhat have we found out with re­
spect to our supersonic n1ilitary flights? Will this be a serious environ­
mental proble~n with respect to the SST? 

~fr. RucKEr..snAus. A study was made and provided to the Depart­
ment of Transportation about a year ago in which it showed that the 
effects of sonic boo1n over water were almost completely dissipated 
within 15 to 20 feet of the surface. 1Ve are again in the process of re­
viewing that study to determine whether further study is needed on 
the effects of sonic boom over water. 

~fr. ~fcFALL. Do you know any effect on underwater sea life? 
~fr. RucKELSHA us. I do not know of any effect at this time, Mr. 

Chairman. 
Mr. ~fcFALL. Do you think your measurements will show any effect 

0111 underwater sea life? 
~fr. RucKELSHAus. I would hate to speculate what our study of the 

study that is already made or our review of the study already made 
or what our research might show. At this point we cannot state that 
there is any effect that we have discerned on sea life from sonic boom. 

ACCEP'l'ABL}~ ENVIRONl\IF.NTAIJ POLLUTION 

~fr. ~fcFALL. Are there questions on 1ny left? 
~fr. ~L\IIoN. Is your position with respect to the SST, that you will 

go deeply into the question of pollution of the upper atmosphere and 
make an objective determination as to whether or not the degree of 
pollution wBl be acceptable? 

~fr. RucKELsnAus. ~fr. Chairman, I do not know if I exactly put 
it that way--

Mr. ~!AnON. You put it your way. 
~fr. RucKF...LsnAus (continuing). that the degree of polh1tion is ac­

ceptable. Our study will go as deeply as possible into all of the qu~s­
tions and concerns that have arisen regarding the environment, and we 
intend to look very closely at all of the answers that are giyen to these 
concerns and questions, as our charge is to protect the envtromnent. 

l\fr. l\IAHON. By using the two prototypes, can't you cmne up with a 
better detel'lnination of what the environmental effect may be? 

l\Ir. Hunn:LSIL\ us. There will he~ to the extent that redundancy of 
research is helpful, that help. To the extent that we can get a more 
definitive answer that we can without the prototypes, that will also 
be helpful. As I stated in my statement, I think we can get 1nost of 
these answers without the prototypes. 

~Ir. l\f.\IION. Your decision in the matter will not be influenced by 
the economics involved or by the interest which might come from 
commercial sources that we proceed with the construction of a fleet 
of SST's~ 

l\[r. RucKJo:LSIIAFS. lly decision, ~lr. Chairman, will be based on 
my charge by this Congress that I protect the environment. 
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Mr. ~fAHON. Do you think there would be any reason why the SST 
program could not be stopped in the event that it is detennined for 
environmental reasons that the threat to people on this planet would 
be too great 1 

Afr. RucKELSHAUs. I believe in the future we are going to have to 
be able to cut off technolog-ical experin1entation and the ultimate use 
of that experimentation if it is found to be environmentally unaccept­
able. I think we have to adopt that capacity as a society or we are 
really in trouble. 

ll\lPACT OF CURREXT AIRCRAFT ON TIU; 1-iN\'IRONl\IEXT 

~fr. AfAnoN'. 'Vhat are you doing to determine the degree of threat 
to the environment that con1es about by the thousands of aircraft 
which are now in operation? 

~fr. RucKELSHAus. We are making the same kinds of studies re­
garding those airplanes as the research that is being done is geared 
toward the impact of those aircraft as it is of the proposed supersonic 
aircraft. 

~fr. ~fAHON. ':Vhat is the difference in the threat to the environment 
that will result frmn SST flights and the threat to the environment 
which comes frmn the 707 and other aircraft? 

~fr. RucKELSHAus. The difference is the altitude, and the fact that 
we are flying in the lower stratosphere as opposed to the troposphere 
in which the conventional jets fly. In the stratosphere we have two 
problems, and that is the fact that the particulate matter and water 
vapor and oxides and other emissions fron1 the plane are likely tore­
tnain there on an everage of 18 months, whereas in the troposphere 
they much more quickly fall to the earth. 

~fr. ~IAIION. In your opinion the hundreds of aircraft which are 
going in and out of our cities at this time do constitute a considerable 
threat to environment~ 

~fr. RucKELSHAUS. Dr. Greenfield might be able to expand that, Afr. 
Chairn1an. 

Dr. GRJt~ENFIELD. Maybe I can give you one exam:ple of the type of 
thing you might deal with concerning the lower altitude jet aircraft. 
The lower altitude jet aircraft have been flying in ever-increasing 
numbers since 1956. There are some data developed by the Depart­
ment of Commerce, the 'Veather Service people, which indicates al­
Jnost paralleling the increase in jet traffic has been an incrtlase in the 
clouds around 20,000 or 30,000 feet in the atmosphere. These clouds do 
inhibit the passage of radiation through the atmosphere, so they do 
have some effect on the temperature of the lower atmosphere. That is 
an observable effect. 

Right now we still do not know, for many complex reasons, what the 
ultimate effect of this type of temperature change will be on the cli­
mate. But it is an example of how the lower altitude jets are producing 
a noticeable effect on at least one parameter of the atmosphere. This is 
a case where you have a great deal more water vapor in the lower at­
mosphere than you have in the stratosphere where the SST's will fly. 
In the case of the SST's you have a combination of possibly two con­
flicting things. In one case, as ~fr. RuckeJshaus pointed out, at the alti­
tude of the SST, the particles retnain there for a muclt longer period 
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o~ time. This means that you do n!lt have just the simple output of each 
airplane, but these add to a certain extent so you get a greater amount 
than you have from just 1 day's operation. This means you have at 
least a potential of these particitlates or the water vapor producing an 
effect which might be out of proportion to just a few aircraft that you 
fly up there. 

·Also in the case of the stratosphere there is a condition that we do 
not know very much about, the dynamics. the motions in that region. 
T1H're is a suggestion, for example, that the difference in te1nperature 
between 50° i1orth and the pole may be an important difference. If 
you fly aircraft in that region in the stratosphere, and indeed the par­
ticlPs do cause an increase in temperature, there might be an effect. 
But you cannot say that with certainty. 'Ve just do not know enough 
about it to say. There are subtle differences and they have to be 
investigated. 

l\fr. ~fAnoN. Do you foresee tlmt, if the number of aircraft increases 
and we continue to usc the same type fuel for aireraft. the time might 
cmne when the Government would have to reduee the number of air­
craft utilized in this country for transportation purpose..~? 

Dr. GREENFIELD. If it turns out that the utilization of these aircraft 
is produeing a bad effeet, then I would say yes, that would have to be 
the case. 

l\fr. ~fAnoN. Do you think they are producing a significantly bad 
eflect at this time? 

Dr. GREI<~NFIELD. No, certainly not at this time, bnt it is ),;omething 
that we want to keep watch on very carefully. The people like the De­
partment of Commerce weather people are keeping a very el~se watch. 
. l\fr. ~Lurox. But yo!• have not detected anything that is t'po signif-
Icant as of the present time? ' 

Dr. GREENFIELD. No, sir. 
l\fr. l\fAnoN. Thank you. 
l\fr. ~fcF.\r.L. l\fr. Conte 1 
l\fr. CoNTE. l\fr. Greenfield, you were with the 1Villiamstown group 

up until recently? ~ 
Dr. GREENFIEiD. No, just the summer study. 

NO EN\'TRON~IENTAI~ CONCERN WITH RESPJ<:CT TO PROTOTYPE 
PROGRAl\I 

1\fr. CoNTE. That is in my backyard. They are doing a fine job at 
'Villiamstown. It is the administration's view that the construction 
and the testing- of these two prototype planes will present no environ­
mental problems. How can we be sure of this? Will there be a lot of 
of te~t flights? 

~fr. RucKJ<:LSiuus. All of the environn1ental concerns that have been 
raised regarding noise and presumably the test flights would be made 
in an area where noise would not be any problem as far as being close 
to a community as ntany of the airports now are. The effects on the 
upper atmosphere or the radiation impact of crew or passengers are 
concerns regarding the massive use of SST's where the effect is cumu­
lative rather than the ~ffect of any two SST's. For that reason we do 
not really believe, nor to my kno":ledge is anyone really clain1ing that 
these two experimental airplanes will have any significant impact on 
the environment. 
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~fr. CoNTE. Of course, you do not know what the effect of the sonic 
bomn will be on the water and you will have tests ovet· water? 

~fr. RucKELSHAus. Yes. 
There have been son1e studies made on that already, and we are look­

ing at the studies to determine whether more tests are needed. 
l\fr. CoxT~<;. J)r. Conway of the University of '''"ashington, I imagine 

you are familiat· with him, hns suggested a q1Jestion of the SST effeet 
of ozone concentration in the stratosphere might be cleared up, and 
this is in conjunction with the chair1nan's questwn, by a series of high­
altitude flights by planes equipped with measuring equipment to gage 
ozone reactions caused by water vapor. Are you contemplating such 
tests in the near future and if so, when? 

l\fr. RucKELSHAus. I cannot give you the date. 
l\fr. CoNTE. You are conte1nplating such tests? 
l\fr. RucKELSHAus. Yes. 
Mr. CoNTE. It is amazing that this has not been done. This plane 

has been kicking around for a few years. 
l\fr. RucKELSHAUS. I think smne of these concerns are rather new. 
Mr. CoNTE. I have been hearing l\fr. Yates talk about ozone since I 

have been on this con1mittee. 
l\fr. YATES. That is right. 

El'l<'ECTS OF NITROGEN OXIDES 

Mr. CoNTF.. '\Viii you get those for the record? A Boeing- engineer 
on the SST project has declared there is almost a total lack of infortna­
tion about the potential effects of nitrogen oxides that will be pt·oduced 
hy operation of the SST fleet in the stratosphere. 

Are you conducting research in this field? 
l\fr. RucKEJ..SHAUS. Studies will be made. 
Mr. CoNTE. No studies have been made thus far? 
l\fr. RucKELSHAus. Not to tny knowledge. 
l\fr. CoNTJo;. '\Vhen do you anticipate making them? 
I will tell you, if I was in charge of the environment, I would have 

smne quick answers here. 
l\fr. RucKELSHAUS. The quick answer to your question is before this 

test program is over these studies are going to be made. 
l\fr. CoNTE. 'Vhen do you anticipate to make thetn 1 This thing has 

been moving along, you are in the two-thirds phase of the prototype 
rig-ht now. I think it is high time you start making smne experiments. 

Mr. RucKELSHAus. I could not agree with you more and I think these 
experiments are going to be made. 

l\fr. CoNTE. You are not going to give any time estitnate? 
Mr. RucKELSHAUS. I cannot give you that thne estimate now. I can 

give it to you for the record if the time estimate is important.. 

SONIC BOOM STUDIES 

l\lr. CoNTE. In 1964, the FAA conducted a study on the effects of 
sonic boon1 on the population and property in Oklahoma City, Okla. 
Have there been more recent studies of a similar nature? If so, what 
do thev conclude 1 

Mr. 'Ruci{EI..snAus. I do not know of anv more recent studies. I do 
know there is no intention of flying the SST over land. 
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~fr. CoNTJ<~. I understand that. I am just asking whether there have 
been any further studies ol' any more experiments. 

l\fr. HucKELSII.\Us. Not to tny knowledge. IIave there been? 
l\fr. ~fAoRUDER. Yes. There were tests subsequent to the Oklahoma 

City tests that were done at 'Vhite Sands on the structural hnpact and 
also tests on structures and the aspects of human response. 

J<~NYIRON.MEN'l'AL STUDU:S 

Before I took this job I spent 8 n1onths touring the airlines and the 
scientific communities and probing into every J>ossible question as to 
whether I really wanted to come bark here an join Secretary Volpe 
and Secretary Beggs and this great tea1n. Contrary to what you have 
just said and in complete support of what l\fr. Huckelshaus just said, 
I must say there was not one single environmental question of the 
type you have asked toda,y that was raised by any scientific source 
frotn September 1969, until I arrived hel'e, in l\farch. 

In April I had my first tneeting with an environmental group in 
which the kind of issues you brought up here today were raised. In 
l\fay, 30 days later, this adminstration organized a complete environ­
tnental committee, and a $27 million research program. This adminis­
tration has nothing to be ashamed about acting with complete alacrity. 
The environtnental committee did their work in less than 60 dcl.ys from 
when those concerns were first issued. At that time the Council on 
Environn1ental Quality had passed on some of the best scientists that 
now work for Mr. Ruckelshaus and at that time worked at places like 
HE"r, Interior, and Commerce. I do not think the record should show 
anybody should be admonished for not acting quickly. . 

l\fr. CoNTE. I mn not admonishing you. I run my office consCien­
tiously with great speed and dispatch. People have an interest in the 
envirmunent and more citizens in this country will bring suit because 
they own a piece of this environment. It is theirs. They have a right to 
clean water. They have a right to clean air. They have a right to be 
free of all the sonic booms and noises and all these sorts of things and 
the effect of these noises. You are going to find more citizens br1nging 
suit against the Federal Government, bringing suit against corpora­
tions. 

I just happen to be amazed that these studies haven't been 1nade. I 
have heard in this cmnmittee more than 6 months ago, n1ore than a 
year, more than 2 years, some of these same questions. You go back 
and read the record. They are in there. 

Now, I have great admiration for your background and, as I said 
earlier, I just don't want to tangle with you when it comes to your field 
but when it comes to the environment I will tangle with you or any 
other person on that side, and I am not ad1nonislung them. I tun just 
telJing them "Get moving." I just felt that they should have had some 
studies 1n~de on high altitude flying either through balloons or 
through airplanes, or what not, to find out what the effect of ozone 
radiation would be. 

OH., RESERVE 11\IPORTS 

l\fy next question. I want to ask a question. For 12 years I have been 
fighting oil import quotas. They have had a tremendous effect on the 
price of oil to consumers in New England and the eastern seaboard. 
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This Government has seen fit to put quotas on oil so that oil has 
dribbled into this country from Venezuela, the ~fiddle East, and other 
places. Son1e British analysts have concluded that the enortnous fuel 
consumption of supersonic transport could create a major oil crisis in 
15 years. ~fore specifically, they estimate that by 1980-thnt isn't too 
far off-322 million tons of crude oil would be provided for the fuel 
for the SST program. This represents one-third of the total antici­
pated U.S. consumption by that tin1e. Have you any information 
which confirms or denies these estimates? Does this present a grave 
threat to our oil reserves? 

~fr. RucKELSIIAUS. I don't have any estin1ates that confirn1 or deny 
those, ~Ir. Conte. In addressing myself to theEe environmental con­
cet·ns that have arisen and have cotne up as questions to the develop­
ment of the two experimental airplanes, I have tried to detennine what 
the amount of our research is and to what extent that I think new 
research is required, and we are going to be looking very closely at 
all of those problems. 

FUEJ .. REQUIREl\IENTS FOH A FLEET OF 500 SST,S 

Mr. CoNTE. Is there anyone who can tell me whether these planes 
will use all this oil? 

~fr. BEGGS. 'Ve have the figures. 
Mr. MAGRUDER. 'Ve read that same paragraph. It was expressed in 

a London newspaper about 4 or 5 months ago. 'Ve went for our 
answer to the J)epartment of the Interior, the Bureau of 1\fines, and to 
the major fuel petroleum organizations in this country. The answer 
came back, as I recall the numbers--and we will submit the actual 
verified nutnbers for the record-that less than 5 percent of the total 
oil production would be consumed by the SST fleet. 'Ve have said 
before this committee tnany ,t,imes less than 1 percent of all pollution 
from consumers of pett'>letun resen•es, comes frotn the aircraft, SST's 
and subsonic jets, too. 

Mr. CoNTE. I am not getting- into the environment angle now. I am 
concerned about the consumption of oil. Could you give tne any ball 
park figure what 500 SST's on normnl flight to Europe, Australia, 
and all the routes would consume? I realize you don't haYe that now. 

1\fr. MAGRUDER. I will submit that for the record. 
(The information follows:) 

The estimated fuel requiremt>nts for a fleet of 500 SS(l' airplanes for the year 
1990 is 0.5 billion barrels which is less than O.OU percent of the estimated oil 
reservl"s. 

~fr. ~{AGRUDER. But I was going to say the conclusion of this letter 
wns that we have adequate fuel reserves to the year 2000. Before you 
worry about the SST fuel consumption-Jet's assume we don't have 
an SST fleet-please keep in mind that we are going to carry the 
traveling public in the 1980's and 1990's, and you wou]d have to have 
1,500 DC-10/30's or a thousand 747's all needing fuel. 

~fr. CoNTE. 1Vhich use crude oil. 
Mr.l\fAGRUDER. Same oil. 
~fr. CoNTE. I would just like to get a figure. Hegardless of what 

you say about reserves, we are hurt. 'Ve have been hurt for 12 years 
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in New England. J)o you realize that we use 70 percent of all the heat­
ing oil in the United States in New England, the eastern seaboard? 
'Ve have been paying right through the nose because of this whackl 
policy of having th1s quota system. If there is that much oil lets 
release some and send it up there. 'Ve had a real scare this year. Not 
only are we paying a high price but there is a tremendous shortage 
of oil up there. 

REPORT ON UIPAOT OF SST'S ON OIL RESERVES 

~{r. ~{AoRUDER. !'will get you this report. 
(The report follows:) 

FWTION & FACT 

THE FICTION 

"If British and American plane makers sell their planned total of supersonic 
airliners, the world could face a critical oil shortage within 15 years. This is the 
unmistakable conclusion to be drawn from an analysis of the planes' proj~ted 
fuel consumption measured against the amount of oil that the petroleum indus· 
try expects to provide by 1985." 

Denver Post-London Observer, news syndicate, Sept. 1, 1970. 

(By Edward R. Heydinger, Manager Economics, l\Iarathon Oil Co.) 

THE FACT 

In the article cited, the authors stated that because "producing one ton of 
kerosine means refining seven tons of crude oil, a 1980 SST fuel requirement of 
46 million tons of kerosine will "take up a colossal 322 mtllion tons( of crude 
oil) annually." By 1985, " ... nearly 600 supersonics, (will cause) a far more 
serious drain on world oil." 

This erroneous conclusion originates from their assumption that oil Is re· 
fined to yield only kerosine, or that 46 million tons (roughly one million b/d) 
will "take up'' 322 million tons (6.4 million b/d) of crude oil. 'Iile authors fail to 
consider that this same 6.4 million b/d \vould also provide 3.2 million b/d of 
gusoline, one million b/d of light fuel oil, and about 1.2 million b/d of heavy fuel 
and other products. If this were not the case, one could also conclude that the 
r('sidual fuel in the U.S. alone would "take up" nearly 30 million b/d of crude 
oil-over half of current total world oil production! Or that U.S. demand for 
lubricants would 41 take up" 11 million b/d of crude oil, over 25% of current 
total world oil production! 

The article assumes that, by 1980, some 300 British-l'rench Concordes and 80 
U.S. Boeings will consume about one million b/d of fuel. By 1885, nearly 600 
ss•r·s, (285 of which are U.S. Boeings) would consume approximately 1.9 mil­
Bon h/d, using the authors' statistics. 

By 1980, total world demand for oil is expected to approximate some 83 million 
b/d. It appears that SST fuel consumption would amount to about 1% of antici· 
pated world oil demand, and obviously well within range of the 11etroleum indus­
try's supply capacity. Even by 1985, when total world oil consumption is expected 
to approach 100 million b/d, the SST fleet would represent no more than 2% of 
this expected total. It should be noted that, currently, jet fuel amounts to 6% 
of total U.S. oil consumption; thus the authors' projected SST requirement at 
2% of total world oil consumption seems no cause for alarm. 

"'hether by the SS1' or some other form of jet transport, the consumption of 
jet fuel is likely to continue to increase at a healthy pace as passenger and 
cnrgo transportation needs expand. The addition of an SST fleet would have only 
marginal effects on total jet fuel consumption by 1985, since it would displace 
other types of aircraft, and result in little if any incremental effect on the rate of 
de11letion of the world's oil supplies. 

'fhe U.S. Department of Transportation estimates that as late as 1990, an 
HST fleet of 620 aircraft would only consume 1.5 mlllion b/d of a free world 
j£>t fuel consumption of 4.1 million b/d. Here again, no threat to oil supply C'an 
be construed as the result of SST development. The Department of Transporta· 
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tion further observed that, even in the event of a large SST fleet, there would 
be adequate fuel for the total world jet fleet well into the next century. 

There are many factors to consider concerning the development of an SST 
fleet, but precipitation of a world oil shortage is certainly not one of them. 

U.S. GOVERNMENT 1\fEMORANDUM 

DEPART !.lENT OF TRANSPORTATION-oFFICE OF THE SI-:CRETARY 

Date: September 24, 1970. 
Subject: SST's and \Vorld Oil Supply. 
From: Acting Chief, Engineering Division. 
To: Director, SST Development, SS-1. 

In accordance with your request of September 15, 1070, the Engineering 
Division has investigated the matter of the impact of SST operations on the 
world's oil supply. 

A preliminary response was provided by SB-100 memorandum of September 
16, 1970 to SS-2, which forwarded (a) TBC article 11Crltique of the London 
Observer Article on SST and "'orld Oil Crisis," and (b) Engineering Division 
comments on (a). 

The results of our investigation are attached for your information. 1'he 
basic conclusion is that the SST's wm not be a threat to the world's oil supply, 
and there will be adequate jet fuel available to power the total world jet air­
craft fleet to the year 2000 and beyond. 

The following figures from Enclosure C of the attachment are considered to 
be particularly noteworthy: 

Figure 1-This shows that oil reserves are being discovered at a significantly 
faster rate than ollis being consumed. 

Figure 2-Thls shows the relative uses of the various energy sources-petro­
leum products, natural gas, and coal--and indicates that jet fuel, including the 
SST, represents a very small part of the total requirement. 

Figure 3-Thls shows that 5% of the projected crude oil production-a very 
conservative figure-is more than adequate to supply all the civlllan jet fuel 
demands. 

Figure 4-This shows the projected trends for the various petroleum fuels, 
and indicates that gaso1fnP for automobiles--not jet fuel for aircraft-wlll 
continue to be the major i .vlng force in crude oil consumption. 

Attention is also invited to f\Jnclosures D and E of the attachment, which 
provide U.S. Department of the Interior endorsement of the basic conclusion of 
this investigation. 

In accordance with your suggestion, a comparison has been made between a 
1985 fleet of (1) SST's and subsonic jets, and (2) all subsonic jets. As Indicated 
ln SS-100 memor..t.adum of September 16, 1070, the B747 can provide abont 
a 32% saving in fuel per pass~nger mile compared with the B2707-300. However, 
as indicated in Figure 3 of Enclosure C of the attachment, the U.S. SST fleet 
fuel consumption in 1985 represents about 15% of the total civillan jet fuel. 
Therefore, a 32% sa\•lng in this 15% segment, obtained by replacing all SST's with 
subsonic jet would represent only about a 5o/'o saving in overall civilian jet fuel 
consumption. 

Attachment. 
R. '"· PINNES, SS-100. 

SST FUEL REQUIREMENTS AND COMPARISON WIT}[ 
PROJECTED \VORLD SUPPLY/DEMAND 

SUMMARY 

An investigation was undertaken in an effort to determine the approximate 
Impact of the SST on the world's predicted petroleum supply and demand. The 
results of this investigation show that the SST will not be a threat to the 
world's petroleum supply, and that there wlll be adequate jet fuel available to 
power the total world jet aircraft fleet well into the next century. 

APPBOAOU 

An extensive sun·ey was made through contacts with representative firms in 
the oil industry, the airlines, the AIA, the ATA, DOD, Department of the In-
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terior Boeing and General Electric. A list of contacts is appended as Enclosure 
.A. Information and data received from these sources was reviewed and, that 
judged relative, was used as the basis for the discussion and material presented 
herein. A list of references, from which such material was obtained, is included 
as Enclosure B. Four figures, showing some significant trend data are presented 
in Enclosure C. 

RESULTs--GENERAL 

Practically all the information that was found to be applicable and helpful 
was obtained from The Boeing Company and the Department of the Interior. 
Results of contacts with the oil industry, airlines, ATA, AIA, and other sources 
were disappointing. The oil industry appE'ared reluctant to furn~"'h any material 
in the form of data or quotable comments. The other contacts also had little to 
otter. It appeared that the oil industry's reluctance was due primarily to pro­
prietary considerations and concern over poJitical/pollcy matters. In general, a 
major obstacle seemed to be the lack of worldwide figures and forecasts. 

RESULTS-SPECIFIC 
A. World Outlook-Resources 

Since the SST will be predominately an international vehicle, the emphasis 
of this investigation was directed to the worldwide supply of crude oils and 
fuels. It is the opinion of one source in the Geological Survey Division of the 
Department of the Interior that there is sufficient worldwide resources (under­
ground) of liquid petroleum to meet the world's projected demands for the next 
100 years. While this is a personal opinion, it does come from a knowledgeable 
individual. However, according to official publications (Reference (1)), the 
total estimated liquid crude oil in the earth approaches 10 trillion barrels. 
Historically, past records show that all previous estimates have been most con­
servnth·e, as illustrated in Figure 1. Generally, authoritative sources predict 
adequate supplies to meet future jet aircraft demands (References ( 4), ( 5), 
(6), (7) ). 

Data presented in Reference (2) show an even greater and additional source 
for crude oil. This source is oil rich shale which is estimated to contain a total 
of 2,100 quadrillion (2,100,000 trillion) barrels of crude oil. "'bile it is not con­
tended that these amounts are readily producible by today's standard tecbulques 
and economics, this vast potential supply remains to be tapped when the more 
accessible supplies are diminished. 

The oil industry prefers to quote "proven reserves." These they define as 
crude oil, in areas already explored by drllling and other techniques, which can 
be reasonably judged as economically productive on the basis of available geo­
logical and engineering data. In essence, what this means is that such forecasts 
are limited to what has been gleaned from actual explorations and they do not 
consider the total picture insofar as gross estimated reserves or the future 
produclbllity of such. Popular referral to these figures tends to mislead the 
general public to the belief that the oll supply outlook is approaching a critical 
stage. 
R. Production/demand 

It is not possible to present the many complex operations involving mining, 
refining, distributing, and marketing crude oil derivatives In a limited discussion 
of this nature. Some of the aspects which are significant to the supply of fuel 
for the transportation industry and, in particular, for the operation of jet air­
craft will be highlighted further. 

Demands for oil are undergoing changes. A lesser vroportlon of total produc­
tion is now being absorbed by industrial, heating, and electric utility require­
ments. This shift has mainly been the result of greater use of natural gas, and 
further shifts in electrical power generation should result from increasing use 
of nuclear pow~:>r. The shift away from oil as the energy source In these areas, 
plus the inherent favorable characteristics of oil as the energy source for trans­
port vehicles (high energy level, transportabllity, and handllng) makes it In­
creasingly apparent that future growth in the petroleum industry wlll be tied 
to the transportation demand (ReferencP.s (6), (8) ). 

"'htle the projected increases in demand for jet fuel are significant, the 
amounts in relation to the world's estimated supply are relatively small. Figure 
2 shows the relative umounts of the total of all jet fuels compared with total 
petroleum, natural gas and coal requirements projected through the year 2000. 
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In another projection, where it is assumed that the production of jet kerosene 
wlll be only 5% of the estimated crude oil produced, all the world's entire civilian 
fleet requirements, including SSTs, can be accommodated with comfortable 
margin ( l!"'igul'e 3). '£his information correlates reasonably well with calcula­
tions made by SS-310. In a typical period ( 1990), the total Free "~orld com­
mercial fleet jet fuel requirement was calculated at about 1.5 billion barrels, 
one-quarter of which is for SST. 

Production of kerosene-type jet fuel has been limited to approximately 13-15% 
of the crude oil processed when conventional refining methods are used. Gen­
erally, the amount of kerosene produced has been a function of the demand for 
automoth•e gasolines. "Hydrocracking" Is a relatively new refining technique. It 
yields kerosene in much greater proportions from the crude then the approxi­
mate 14% obtainable from the normal "straight-run" conventional processing. 
Hydrocracking has been in ltmited use for a number of years and further use, as 
required, will free production of kerosene from its subordinate role to gasoline. 
Hydrocracklng should make it possible to produce as much kerosene as is 
required to meet demands independent of automotive and other distillate require­
ments (References (4), (5), (6) ). 

Opinion Is mixed as to the future costs for jet fuels. Increased use of hydro· 
cracking to produce greater yields is viewed by some as a factor toward increased 
production costs and higher prices (References (4), (5), (6) ). On the other 
hand, there is also belief that, because most of the fuel used in SSTs will be 
foreign produced, the cost will be considerably below domestic prices. Addi­
tionally, the ratio of jet fuels to automotive is projected as maintaining close 
to the "straight-run" refining mix, thus favoring lower production costs. Figure 
4 illustrates the variations in projected demands for crude oil distillates through 
the year 2000. l!'urthermore, the increased bulk demand for jet fuel will stimulate 
discount rates. These factors may tend to maintain prke at relatively stabilized 
levels (Reference ( 7) ) . 
0. Department of Interior Endcwsenumt 

In response to a request from this Office, the U.S. Department of the Interior 
provided the following enclosures in support of the basic conclusion of this 
investigation: 

Enclosure D-Asslstant Secretary of the Interior Hollis M. Dole letter of Sep. 
tember 16, 1970 to Mr. M&~ruder. 

Euclosure FJ-A statement by Mr. James A. 'Vest, Division of Fossil }"'nels­
Bureau of 1\fines, from a talk on "Natlonall\Jaterial Policy" in July 1970. 

CONCLUSIONS 

1. The SST is not a threat to the world oil supply. The estimated requirement 
for the entire SST fleet in 1990 Is only 0.5 billion barrels which is a very tiny 
fraction of the remaining resources. 

2. Production capabilities can be adapted to obtain a higher proportionate 
yield of jet fuel if future requirements so demand. 

3. Regardless of the refinement method, jet fuel does not entail production 
of more crude oil than is needed in the world economy. The situation may be 
compared to the meat packing industry where It has been alleged that everything 
is used but the squeal. 

4. Future cost of jet fuel Is speculative but there are reasons to believe that 
conditions will exist to maintain the historical trend of relatively stable price. 

E. P. BURKE, SS-120. 
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ENCLOSURE D 

U.S. DEPARTMENT OF THE INTERIOR, 
OFFICE OF THE SECRETARY, 

lVashington, D.C., September 16, 1970. 

Director of Supersonic Transport Development, Department of TranspQrtation, 
Washington, D.C. 

DEAR 1\IR. MAGRUDER: This will acknowledge your request for information on 
the future availability of petroleum fuels for the projected supersonic transport 
fleet. 

Based on expert opinions of personnel in the Office of Oil and Gas and in the 
Bureau of 1\Ilnes, the oil industry should be able to develop the necessary facili· 
ties and technology to provide all the fuel needed by the supersonic transport 
fleet projected for o~ratlon in the late 1970's and in the 1980's. The world supply 
of crude oil should be entirely adequate for the fuel requirements. 

Sincerely yours, 

57-453 0-71--9 

HOJ.LIS 1\f. DOLE, 
Assistant Secretary of the lt~terior. 



128 

ENCLOSURE E 

~Iorm 2~0C\:._~_(_1-_(,5~) __________ --::o;.;;.os:;..:2.....:-6:;...;.42-~000 -----!.:.(tlt.O) 

DAll. 

REMINDER M't:MO 

~· AVOID HUWRS ·- flUT IT IN WRITING ~ 
TO~-------------------- ---·----+--nouril~c- svMooc-

SS-2 , __ .:__.__ ___________ _ 
Dcpnrtmcnt of Interior Statement .. Oil Rcsottrccs 

-- --·--·-·----4----·---------·-----------·------

The follm·7ing statement \vas sttbmittcd in response 
to our request: 

!'In combination) there arc adequate energy 
resources f.n the U .. S .. and throughout the 
\-lorlcl to meet all foreseeable levels of 
encrg·y demand to Lhc ycm.~ 2000 and beyond. 11 

l'his s tntcmcnt \.Jaf; contni.ncd i.n a talk> Natj_onal 
Material Policy, gi.vcn by Hr., James A.· Hest:, 
Divis5.on of Fossil Fuels ·· Hurenu of Hines, 
during the ~ngin.cer.ing Rcsenlich Foundation 
Conference at Nm-1 England College, llanniker, 
Ne'\' Hampshire, July 13-17, 1970. 

GIGt-IATURE 

ss .. 12o 
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TECHNOU>GICAL EXPERIMEXTATION 

l\fr. CoNTE. Thank you, Mr. Chairman. 
l\fr. BoLAND.l\fr. Ruckelshaus, how old is EPA. 
Mr. RucKELSHAUs. Since December 2, l\lr. Boland. 

·Mr. BoLAND. You have been in the process of pulling together a lot 
of the other activities of the various agencies of this Government that 
have been spread over a plethora of agencies, HE,V, DOT, Interior, 
you name it, and I guess it had something to do with the environment, 
and finally this administration has the environmental program in one 
area where one man is responsible now to the President, to the admin­
istration, responsible to the Congress, for the enforcement of the laws 
with respect to the environment, and let me say that I congratulate 
you and commend you for what you have done up to this point in your 
job. 

I have seen you on some of the television programs and I must say 
that I think you bring to this job a great deal of dedication and spirit 
and ability and know-how and knowledge. And )rou showed it when 
you were with the Department of ,Justice, so I have faith in the fact 
that you will call the shots as you see them. 

Now, just let me ask this question. Do you believe that the SST is an 
example of the mindless onrush of technology that we are now facing 
today~ 

Mr. RucJ{ELSHAus. No. l\lr. Boland, what I really believe is that this 
can be an example of the way we have to treat technological experi­
mentation environmentally and that is before experimentation re­
sults in an ultimate use which might be detrimental to the environ­
ment we get all of the answers to the concerns that have arisen because 
of the experimentation itself. That is precisely what my statement 
says and precisely the approach that I think has to he taken in tech­
nological experimentation in the future. 

l\fr. BoLAND. I take it from your statement, l\Ir. Administrator, that 
all of the problems with respect to environment can be solved without 
the production of two prototypes, not the problems, but at least you 
can get the answers to the problems that the SST conjures up. Is this 
true? 

l\fr. RucKELSHAus. I think that is true, 1\fr. Boland. 
Mr. BoLAND. 'Veil, why don't we go ahead with those experiments 

and those tests and shut down the SST until we find out precisely 
doe<) it really violate the environment., and if it does let's stop it~ 

l\Ir. RucKELSIIAus. I think the answer to that is the validitv of the 
economic argument. The question isn't an environmental oi1e. The 
(luestion is are we in a competition with the French and Russians so 
that if we wait until we g-et these answers and until the program itself 
is dismantled and ceased, in the meantime are we going to be truly 
competitive with them if the environmental concerns turn out to be 
unfounded, and I think that is the question that has to be answered 
by this committee and bv the Congress. 

l\fr. RoLANn. I wonder· if we can have for the record, l\fr. Chairman, 
the background on Dr. Stanley Greenfield. I understand he is the As­
sistant Director for Research; is that rhrht ~ 

l\lr. RucKEI..SIIAus. That is right, l\fr. Roland. 

I 
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BIOGRAPHY OF STANLEY OREENFIEW 

.Mr. BoLAND. I would like to have inserted at this point in the record 
the background of ~Ir. Greenfield. 

~Ir. 1\IcFALT •. 'Vithout objection, it is so ordered. 
(The information follows:) 

STANLEY ~f. GREENFIELD 

Stanley M. Greenfield Is Head of the Department of Environmental Sciences, 
and ~tanager of the Rand program in };~nvlronmental Studies. He received his 
B.A. (1950) in meteorology and physics from New York University and his 
Ph.D. (1967) In meteorology from UCLA. 

Dr. Greenfield has worked primarily In the fields of geophysics and the upper 
atmosphere and has done considerable research on infrared radiation. atmos­
pheric physics, and meteorological satellites, as well as on the physical phenom­
enon of rndioacth•e fallout. 

Dr. GreenflPld has serv£-d on the NASA-DOD Sciences Committee, and has 
hE'E'n a consultant to the ARPA Committee on Meterological Satellites, and to 
the Committee on Uilper Atmospheric Rock('t Research of the Space SciencE> 
Board, National Academy of Sciences. From 1959 to 1961 he was on a leave of 
absence from Rand to serve as Scientific Advisor to the Air Force Director of Re­
SE-arch and DevelopmE-nt. Currently, he is a member of the Geophysics Pan£>1 
of the Air Force Scientific Advisory Board and a member of the Advisory Group 
for the Air Force Space and :\Jfsslle Systems Organization (SAMSO). In ad­
dition, he is a memb£>r of the Science and TE'Chnology Council of the California 
State Assembly, and serves on a pan£>1 of the International Environmental Insti­
tution Committee of th£> National Academy of Sciences. 

Dr. Greenfield is a member of the American Geophysical Union, the Ameri­
can Meteorological Society, the Honorary Research Society Sigma Xi, and the 
New York Academy of Sci£>nces. In 1961 he was given the StlE'Cial Award of the 
American l\Ieteorologlcal Society for the pioneering research leading to a mete­
orological satelUte. He is the author of some 35 technfncal papers and reports 
and has contributed chapters to two technical hooks. 

Dr. Greenfield is Assistant Administrator for Research and l\Ionltorlng of the 
Environmental Protection Agency. 

WILLIAMS COLLEGE SE~IINAR (SCEP) 

~Ir. BoLAND. I do note that he was attendant at the seminar of 'Vil­
liams Colleg:e which was sponsored by MIT in the summer of 1970 on 
the study of critical environmental problems, and one of the problems 
that the'EPA addressed itself to was the SST and a great deal of the 
inforJnation and news stories that came out of that seminar were cer­
tainly not favorable to the SST. 

It occurred to me that perhaps you would like to give your opinion 
on what that particular study-I am talking about the study with 
respect to the SST-decided what ought to be done in that area. 

~fr. GREENFIELD. Yes, Mr. Boland. The study that was done at that 
time particularly directed toward the SST was to examine several 
statements that had been made preyiously as to some of the possi~le 
damaging effects and also try to br1ng to the fore other effects wluch 
had not been brought up before but which also might. cause concern. 
The ozone one mentioned previously, for ~x~mple, was addressed at 
that time. It would show that both at Williamstown and more ap­
propriately back at one of the laboratories of one of the participants 
that at that altitude the effect on ozone of the water vapor was prob­
ably not a concern. Had that water vapor been injected at a much high­
er altitude then indeed it would have been a concern. It did not, how­
ever, rule out the fact that there would be a.1 ozone effect and there 
Jnight indeed be cause for uncertainty by the oxides of nitrogen, but 



131 

it left essentia~ly a note of uncertainty that had to be alleviated before 
you were certain that there would be no effects. 

PARTICULATES IN ATMOSPHERE 

The quPstion of the particulates that were put into the stratosphere 
was one that concerned several of us, primarily because there had been 
previotis instances in nature where material had been put into the en­
vironment at that altitude, notably the large volcanos that had oc­
curred, and that at the time theSe materials were placed at these 
altitudes there was a noticeable change in temperature and the tenl­
perature went up and as the material gradually 1noved out of that area 
the temperature dt·opped down. 

The point that we were raising there was not that the 500 SST's might 
look like a volcano in the sense of producing a massive influx of ma­
terial but would conceivably, if they did put out a lot of particulates, 
produce a change in temperature which would exist for a very Ion~ pe­
riod of time, and it was a question of the dyna1nics of the stratosphere 
and what the effect of this change in temperature would be on the 
stratosphere, and then through the stratosphere back down on n1an and 
the climate of the lower part of the atmosphere. 

During this entire putting together of the report we were very. 
very careful to point out continuously the uncertainties that existed 
in everything we were saying. There was a minimum amount of data 
available. There were certain things we knew about the volcanos. 1Ve 
don't even know, for example, today what is the exact 1nechanism 
that you could model that says particles at a certain altitude inter­
secting a radiation stream transftrs a certain amount of energy to that 
level. 1Ve don't have the information on these things. 

So as a result of this, the group at Williamstown was very careful 
to point out several things: one, that we needed more data; two, that 
we needed a great deal 1nore research on modeling, on investigatin~ 
the dynamics of the atmosphere; and, three, that nothing we had 
seen at this point really said that you should not go ahead with the 
prototypes, that the protoypes, as ~fr. Rucke1shaus has pointed out 
several times now, were not an environmental question but were an 
econon1ic question and a question of how technology and the advance 
of technology is treated in our society. 

Mr. BoLAND. And you indicate, too, that you get the answers to the 
environmental questions without the construction of the two 
prototypes. 

~Ir. GREENFIELD. Yes, sir; essentially. 
~fr. BoLAND. 1Vho is going to do this, 1\Ir. Rucke1shaus, in your 

agency~ 'Vho is going to conduct these tests~ You are going to do them, 
I presume, as soon as you can. 

~Ir. RucKELSIIAus. Dr. Greenfield in our a~ency is in char~e of the 
Environmental Proteetion Agency's part in this research and investi­
gative J1rogra1n. There are several committees that I believe have been 
testified to here before that have been set up by various departments 
of government to look into these questions, and as part of our responsi­
biHty we intend to look very closely at these committees to insure that 
the requisite research is done, and to insure that the answers that are 
given to the questions that have been asked and the concerns that ha\·e 
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been raised are valid, and I am convinced that we wi11 (ret these 
answers as quickly as possible. o 

~fr. BoLAND. Thank you very tnuch, Mr. Ruckelshaus. I wish you 
well in what I a1n sure is not the softest job in 'Vashington. 

~fr. ~fcF.u.L. Is there a question on this side? 

ANSWERS TO ECOlnGY QUJ<:STIONS BY 1973 

~fr. ~frNSHAJ.I .. Yes, ~fr. Chairman. First, l\fr. Rucke]shaus and 
Dr. Greenfield, you understand the primary purpose of these hearings 
is to decide whether this committee ~hould act on the appropriation 
for these two prototypes. That is the whole purpose of this hearing. 
I 1nentioned three th1ngs about the SST when the Secretary was here. 
One was technology. "\Ve a~ree that we are within the state of the 
art, but it is the other two things, the ecology and the economic viabil­
ity of this progran1 that are of more interest to me. 

On the bottom of page 1 of your statement you say: "Before these 
two experimental planes should ever be translated into a c01nmercial 
fleet, all of the environmental questions regarding noise, sonic boom, 
radiation effects from the possible reduction of ozone, cosmis radia­
tion effects on passengers and crew, climatic effects from ozone reduc­
tion, increased water vapor or increased dust particles in the strato­
sphere, the effect of incre~st.rl oxides of nitrogen in the stratosphere 
and any others that may arise, must be answered." 

And you went on fur'~her to say: 
"This Administration is committed to getting those answers be­

fore commercial production proceeds." 
But then you went on, on page 3 of your statement: 
"· .. it appears"-as has been brought out here today quite clearly­

"that most of the environmental questions can be answered without 
the two prototypes." 

My point in making these statements and taking thetn out of your 
statement is that you have expressed many concerns. You used that 
word repeatedly, as has Dr. Greenfield, about the state of your knowl­
edge, about what the ecology is and what is going to happen in the 
upper atmosphere, and you also said "l .. et's take a look before you 
leap.'' 

But we have in the Defense Department a new policy of fly before 
you buy, and before we had that policy tlwy were always danglin~ a 
little carrot in front of us and saying~ "Look, if you just give us $100 
million next year we sure will get these bugs ironed out." But m:)· 
point is, armi't you gambling here with nearly $500 million, a half 
billion do11ars, of the taxpayers' money to go ahead with this proto­
type program 1 It is two-thirds down the road, I grant you, but we 
have to go another $500 million. You are in effect shooting crap with 
the taxpayers' money, and as they say in Las Vegas, suppose you crap 
out and it is all down the drain. Then what~ 

~fr. RucKELSIIAus. ''Tell, I attempted to make it as clear !tS I could 
in my statement that the question is an economic one. _ 

~fr. MINSHALL. You are the expet:t !ln the ec~logy of it and I ~m 
asking you suppose we find out that It IS not feasible to go ahead w1th 
this program. 1\{y point is we are gambling. Yon can find these answers 
without going on this prototype program. 'Vhy don't we at least slow 
it down~ 
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. ~It:. RucKELSHAU~. Because the economic argument, as I understand 
It, IS If J:o.u do slow It down yot~ become uncompetitive with the French 
and British planes and Russian planes. That is a question that I 
haven't addressed because I am not--
. ~Ir. l~INSIIALL. I understand tha~, however, my question is, how long 
IS It going to be before we know JUSt what the answers are to these 
questions? 

l\Ir. Ruci{ELSHAUS. The present target date for getting all of tlwse 
answers is 1973. 

l\Ir. l\frNSHALL. All right. Suppose we go ahead with this progratn 
and in 1973 you find out that you are going to have to scrub it, whereas 
you could find out these answers by others means, as you have dearly 
pointed out in your statement. ~ ~ ~ 

l\Ir. RucK}~LSHAus. 'Veil, I don't want to be repetitive, but my an­
swer is the same; that is the question that the Congress has to an~swer, 
and I think the administration has clearly stated that it believes that 
to remain economically cmnpetitive we must go ahead with the devel­
opnient of the two exl?erimental planes. 

~Ir. 1\fiNSIIALL. It IS feasible, then, that this program would have to 
be scrubbed. 

l\Ir. RucKELSIIA us. I am not saying at all that I have many grave 
doubts. I am saying there are some concerns that have to be an~ we red. 
I am not suggesting one way or another that those concerns would be 
answered in the negative as far as the environment is concerned. I am 
not convinced that they will be answered in the negative. If I thought 
that there was a good 90 percent chance that we get a negative answer, 
then I would say I do have grave doubts, but I don't think we have any 
evidence at this time to indiCate that there are going to be the kinds of 
environmental degradation that would necessitate the calling off of the 
project. 

~fr. 1\hNSIIALL. How do you feel about it, Dr. Greenfield? 
1\fr. GREENFn;Ln. I feel essentially the same way. There is no reason 

right now. there is no evidence right now, that says that the effects, 
if they are noticeable, ultimately result in deleterious effects on the 
climate as far as 1nan is concerned; you have both uncertainties~ the 
uncertainties of what the effects themselves are, the effect of the SST 
directly on the stratosphere, and then you have the uncertainty as to 
how this effect feeds back into its effect on man. 'Ve don't really know 
and, begging the Las Vegas parlance, I guess we are hitching our bets 
to it in a sense, that you have to go ahead and find out before you go 
ahead with a commercial fleet. But at the same time we are asking, it 
is not in our purview to ask the question, at least in the ~~nvironmental 
Agency, as to whether this means from an economic standpoint you go 
ahead and build the prototype. 'Ve can only answer it at this time from 
the environmental standpoint. 

~fr. MINSHALL. And you just don't know. 
~fr. GREENFIELD. We don't know. 
~{r.l\1INsHALT .... And you will know bv 1973 ~ 
l\fr. GREENFIELD. 'v e hope to. This JS where the effort is being bent 

right now and it isn't just in our o.gcncy. It is throughout the Gov­
ernment and tho ucademic c01nmunity as well. 

1\fr. ~fiNSUALI.~. One of our main concerns about this program is the 
environmental question. 
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Thank you. That is all I have, ~fr. Chairman. 
~lr. YATES. ~Ir. Hurkelshnus nnd ~fr. Greenfield, why will it take 

until1973 to get the answers? 
. ~fr. Gm·:~NFIEW. I ran answer, if I Jnay. I can answer it the follow­
mg way. 1 ou have a large prog-ram of sampling that has to go on. 
It is not a question of just going out and making one or two measure­
ments and then you have the answer there. You have actually a basic 
research program in the dynamics of the atmosphere. You have to 
change the models. You know, we have built over the years rather 
complex numerical models of the atn1osphere that are used for both 
research purposes and for forecasting the weather. It is not easy to 
change the1n and direct them specifically in the area of the strat­
osphere. These have to be done. Charncteristically, it takes a year or 
two even to reprog1·an1 these models to allow yon to do some of these 
things, so it is a combination of both experimentation and research. 

ENVJRONl\IENTAL R. & D. FUNDING 

~f1·. Y ATJ<~s. Do you have the money to do it? 
~fr. GREI<~NFIEi:O. These have been rosted out. On the question of 

whether the money is available, I have to turn to ~fr. ~fagruder. 
~fr. YATES. Is t'he money available for experimentation, ~{r. l\f.a­

gruder, or is this something that you will have to ask us for? 
l\fr. ~IAGRUDER. The money has been made available for the program 

on a yearly basis. In 1972, we will have each of the following agencies 
involved: National Oceanographic and Atmospheric Agency, EPA, 
NASA, DOD, Department of Transportation, universities, and private 
institutions. 

l\fr. Y ATJ~ .. Are these a11 under the direction of ~{r. Ruckelshaus' 
agency? 

~fr. RucKELSHAUS. No; they are not. 
~fr. l\IAoRUDER. These moneys are in our respective budgets today. 
l\fr. YATES. The point cmnes to me immediately, is there a centraliza-

tion of ~fr. Ruckelshaus' efforts 1 If ail these various activities are en­
ga~ed in this who is supervising it 1 

l\fr. ~{AGRUDER. It is being supervised from the Office of the Super­
sonic Transport Development. l\lr. Ruckelshaus' organization didn't 
exist when this was set up. This was set up in coordination with 
~{r. Train and his organization back in May and .Tune of last year 
when problems were identified. Subsequent to that time we have gone 
to the agencies in the Government having programs and interest in 
this area. 'Ve have tried to have them adjust their programs to ac­
commodate the SST and the environment, to broaden them, to make 
it. least expense to the Congress and to the taxpayer. Actually, within 
the DOT the weather modification program is supervised by Assistant 
Secretary Robert Cannon. In noise research, some is done under 
contract· to Boein£!, some under G E, some within the FAA, some 
under contract with private institutions. 

l\fr. YATES. l\fay -I interrupt iust a. moment~ Shouldn't this be 
done under the direction of l\fr. Ruckelshaus now that he is in exis­
tence? You are, aren't. you? 

~fr. RucKELSHAUS. Yes: that's right, as far as I know. 
~fr. YATES. Shouldn't this be done under his direction for the co­

ordination of all this effort? 
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l\fr. l\fAGRUDER. I would be happy to discuss that with him. I looked 
over all of the U.S. Government 1n April and l\fay of 1970, to find 
a place to bounce this ball. There simply wasn't any place to coordi-
nate such an activity. · ., 

Mr. YATES. I am not criticizing you for it, but I would criticize 
your predecessors for not having previously foreseen the necessity 
for this. I think you may have done it, but I know that your predeces­
sors relied upon a report that was put out in 1966, by the National 
Academ~ of Sciences, and that report was the basis, I believe, of the 
assumption by the Supersonic Transport Agency that this was not 
a problem at all. 

At any rate, when I raised this point in committee hearingE I was 
told that it had already been passed upon by the National Academy 
of Sciences. Now, comes the Williamstown group and raises some 
doubts as to the validity of the reports issued hv the National Acaden1y 
of Sciences. Now we have the situation of\vhere we have to get 
definite answers on whether fleets of the SST's are going to pollute 
the environment.. 

I am not faulting you for what you did. I think it is a good idea 
to do what you have done, but I think now that Mr. Ruckelshaus 
has that responsibility, as I understand his responsibility, he ought 
to be doing It. The question in n1y mind is how your funds are going 
to ~et over into his agency. 

Mr. GREENFIELD. l\fay I inject something? 
Mr. YATES. Yes. 
l\fr. GnEENFn~LD. There is a fairly good agreement now in the scien­

tific community as to the type of work that has to ~o on to answer these 
questions. It is not really necessary that we run this program to have 
it come out that way. 'Vhat we intend to do, as l\fr. Ruckelshaus said, 
is look over their shoulders and make darned sure research is being 
done and review what comes out of it. 

l\fr. YAn;s. Would you agree that this is still l\fr. Ruckelshaus' 
responsibility? 

1\fr.l\fAGRUDER. I can't answer that. 

RESPONSIBIUTY OF TilE EPA 

l\Ir. YATES. 'Vould l\Ir. Ruckelshaus answer that? 'Vhat is your re­
sponsibility in this? 

l\Ir. RucKELSHAus. I think my responsibility, as clearly stated in the 
name of the Agency, is to protect the .environme!lt and if these ques­
tions aren't adequately answe~ed, again as I believe I ~ave stated as 
clearly as I could in my opening statement, we do not Intend to sup­
pott the project. nor does the administration for that matter. 

Mr. YATES. Do you have the responsibility of determining whether 
the studies that l\fr. l\Iagruder has outlined and undertaken for the 
Supersonic Transport A.gency will provide adequate information for 
you to reach that conclusion ? 

1\fr. RucKELSHAUS. I do not have the authority to order studies to 
be made under an appropriation to another agency. I do have ~he 
responsibility to express my concern to any agency that is conducting 
studies involving the environ'!lent i! I think the studies them~(.l.I.ves 
are not aimed at getting the right kind of answers or are not giving 
the right direction so that we come up with the answers that are needed. 

( 
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1\fr. YATER. 'Veil, I think t,hat puts 1\lr. l\{agruder in a very un­
tenable position because you have the ultimate responsibility of pass­
ing on what he is trying to do and yet not teHing him whether he is 
doing it correctly or not. I would think that there ought to be some 
more coordinativc progr·am worked out. 

~Ir. Ruciu~rA'-1HAus. There is, ~Ir. Yates. 
1.Ir. YATES. Tell us about it, then. 
~Ir. Rucio~LSHA us. There is a coordinated program and we nt·o in 

the process, as I mentioneiJ, of reviewing- all of these studies and going 
to makl' recon1mendations. 'Ve already have made some l'('Conunenda­
tions involving the climatic studies to determine what kinds of fur­
ther studie.s arP. Jw.eded. and we have received nothin1! but cooperation 
from the Department of Transpo1tation on our request. 

1\fr: YATES. I for one. as a member of this committee, want to sup­
port the studies that will give us the information in this area of con­
cern. I commend ~{r. l\lagruder for what he is doin~ in this field but 
I want to make sure that when 1\{r. Ma~ruder finishes what he has 
done and this committee supports him with the finances that are nec­
essary for the purpose, that you will not at that time say to Mr. 
1\lagruder, "~{r. Magruder, you didn't do this right. We should have 
done this before." 

'Vhat you are telling this committee is that there exists now a co­
ordination and cooperation between you so that 1\{r. Magruder's efforts 
are approved by your A~ency; is that correct? 

1\{r. RucKELSHAus. Yes, that is right. 
Mr. YATES. All right. Mr. Ruckelshaus, I think your statement was 

a very fair and frank delineation of what your responsibilities are and 
what the problems are. 

Mr. RucKELSHAus. Mr. Yates, I might interject I think that is pre­
cisely the position of the administration, what my statement is. 

Mr. Y ATE~. Good. That is fine. 
let me ask you a question. What happens when the Concorde starts 

to fly? If my memory serves me correctly-you correct me, Mr. 
~{agruder, if I am wrong-the Concorde presumably will have its first 
production model flying about 1973 or 1974; is that 'correct~ 

Mr. MAGRUDER. The earliest is November 1973, and more likely in the 
first quarter of 1974, and our research program has been timed so that 
this data will be available to Mr. Ruckelshaus and his organization 
prior to that airplane goinl! into service. Our Jatest inforn1ation indi­
cates that the Russian airplane ~oes into service in Russia in the fall 
of this year, so we will not have information to cover those airplanes. 

NOISE POLLUTION JURISDICTION 

Mr. YATES. 1\lr. Ruckelshaus, do you have jurisdiction as well o,·et• 
noise pollution~ 

~{r. RucKELSHAus. No, I do not, Mr. Yates. 
Mr. YATES. Who has~ 
Mr. RucKELSHAUS. We have requested the joint jurisdiction over 

noise pollution with the FAA in the noise abatement bill that was sub­
mitted by the admi~istration to Congress, so that we would have the 
veto power over n noise standard that was set by the FAA. 

1\{r. YATES. Does the lep:islation which created you specifically ex­
cJude you from having jurisdiction over noise pollution~ 
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l\fr. RucKEI"SHAUS. Does it exclude me from having jurisdiction t 
l\fr. YATES. Yes. You said you were trying to get a jmnt supervisory 

effect over noise with FAA. I am asktng you why you don't have it 
now. 

Mr. RucKELSIIAUS. Because we have no authorization in any exist­
ing statute. 

l\fr. YATEs. You have jurisdiction over pollution of the environment, 
if I understand it correctly. 

l\fr. RucKELSIIAUS. That is by virtue of the reorganization plan that 
created the Agency, and what we have is the authority of the agencies 
we inherit. 

l\fr. YATES. And none of those agencies gave you the authority to 
supervise noise pollution. 

l\fr. RucKELSHAUS. 'Ve have one authority in the Clean Air Act of 
1970 which was signed the last day of last year by the President, to 
1nake a noise abatement study, and recommend legislation to the Con­
gress, on the basis of that study, which will last 1 year under the 
statute. 1Ve have recommended legislation to the Congress before the 
study is over. 

Mr. YATES. It has been said that the Concorde will have noisier en­
gines than the SST, and for that matter noisier than most of the 
subsonics. 

Mr. MAGRUDER. Can I correct that, please 1 
l\fr. YATES. You may indeed. 
Mr. l\fAGRUDER. The informatiQn we have indicates that the Con­

corde is-quieter than the 707, DC-8s but noiser than the new subsonic 
jet rules. 

l\fr. YATES. Then you and I agree that its sideline noise would ex­
ceed 108 PNDP at the present time. 

l\fr. MAGRUDER. I don't know the exact number, Mr. Yates, but it is 
something like 110 or 111, very close. 

l\fr. YATES. Then it does exceed it. You would not then have juris­
diction to bar the Concorde from this country, if its noise exceeded 
FAA regulations. 

Mr. RucKELSHAus. I have no such authority now. 

INTERNATIONAL STUDY OF ATl\IOSPHERE POLLUTION 

l\lr. YATES. Do you think it would be a good idea for representatives 
of this country, France and England and Russia, to sit down before 
undertaking the production versions of their plane, and decide on a 
joint effort, to find out about whether or not supersonic flights by fleets 
would pollute the atmosphere? 

1\ir. RucKELSHAUS. I think Chairman Train testified before this 
committee or before a Senate committee last May to the effect that this 
was an international problmn, and that there should be an effort made 
to make a study of this. However, barring that, this country is com­
mitted, and this Administration is comtnitteed, to making these studies 
on our own. 

Mr. YATES. The problem is that we are told, those of us who oppose 
the SST, that we are unrealistic that the SST is going to fly, and if 
the United States doesn't fly an SST, it will be flown by the Russians, 
it will be flown by the French or by the British. The point I want to 
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make is that if your studies find that supersonic flights would pollute 
the atmosphere, would you have the authority to bar such planes fron1 
entering this country1 

~fr. RucKELSHAUS. I think, ~fr. Yates, that if that were the result 
of our studies, if such authority were lacking in my agency, it would 
be a very simple matter to get it from Congress, to get the authority 
to bar any polluting mechanism from this country. 

INTERN.\TIONAI~ AOREE~IENTS IN SUPERSONIC OPER.\TIONS 

~Ir. YATES. I thought it would be a good idea to try to cmne to some 
sort ot an agreen1ent of that type, and on August 5th of 1970 I wrote 
a letter to Pt-esident Nixon in which I said that I was writing to hin1 on 
a subject of very great importance. I quoted the findin~ of the 'Vil­
lianlstown scientists that had just been issued, and I said that: 

Based upon such conclusions, the scientists recommended "that uncertainties 
about SST contamination and effects be resolved b{'fore large-scale operation of 
SST's begins." 

I quoted 1\fr. Train, what he had said in his testimony before various 
committees and I concluded by saying: 

Mr. President, I believe it makes no sense to go ahead with the SST or with the 
Concorde or the TU 144 until we know more about what their long-range environ­
mental impact is Ukely to be. 

I su~p;ested to him that the effort be made to get in touch with repre­
sentatives of the countries, in order to attack this on an international 
level~ inastnuch as I asrree with Mr. Train that it is a worldwide prob­
lem, that France, Britain and Russia have the responsibility as well 
to make sure they don't pollute the atmosphere as we have. 

I received a reply from lfr. Beggs, in which he said: 
The President has asked me to reply to your letter of 5 Au~n~st urgin_g that the 

United States intert·ed~ with the Gov~rnments of France, Britain, and the Soviet 
Union in the matter of supersonic transport production. 

I respectfully sug,gest that while I understand and appreciate the intent of 
your proposal, I am also keenly aware of the comnetitive advantage the European 
nations in particular J"eallze they have in the developm~nt of prototype super­
sonic transports, now in flight te~t in all three countries. I strongly suspect that 
any overtures on our part calling for any delay In their pro,grams would be inter· 
orPted first a.s an effort to reduce the time advantage they now hold over the 
U.S. pro_grnm. This suspicion is reinforced by the fact that other nations have 
not ~xhibited the same concern over environmental aspects of supersonic aircraft 
operations that characterizes the U.S. program. 

I will nut this exchange of correspondence in the record. 
(The information follows:) 

TilE PRESIDENT, 
The White H011se, 
WashingtOtJ, D.O. 

Auousr 5, 1970. 

DEAR 1\IR. PRESIDENT: I am writing to you on a matter of \'ery great importance. 
I am sure you know that a group of dh;tlnguished scientists concluded a month­
long rn~eting o.ver the last weekend at Williamstown, 1\lassarhuji:ettl'l, on critical 
~nvironmental problems. Their conclusions with respect to contamination of the 
stratosohere by products of SST's were as follows: 

1. COs creates no problem. 
2. Global water vapor may increase 10%; increases in regions of d{'nse traffic 

may go un flO%. 
3. Particles from S02, hydrocarbons and soot may double pre·A~n.mg global 

n v~rages and peak at ten tim~s those levels where there is dense traffi<'. 
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4. Effects on climate could be: increased clouds from water vapor ; incn•ased 
temperatures in the stratospheer with possible increase in surface temperatures. 

5. A feeling of, genuine concern has emerged from the above set of conclusions. 
The projected SST's can have .a clearly measurable effect in a large region of the 
world and quite possibly on a global scale. "'e must emphasize that we cannot be 
certain about the magnitude of the various consequences. 

Based upon such conclusions, the scientists recommended 11that uncertainties 
abo.ut SST contamination and effects be resolved before Large-seale operation 
of SST's begins." 

Now that the MI'.I' group of scientists have raised their warning flag, I urge 
you to initiate conferences immediately to obtain from France, Britain, and 
Russia their assurance that they will not proceed with production of the Con­
corde or the Tupolev 144 pending the undertaking and completion of a study 
by an authoritative commission of the effect on wo.rld environment of projected 
supersonic filght. I feel quite sure that you would be wllllng to give our nation's 
pledge that SST's will not enter production until such a study is c mpleted. 

In hearings before House and Senate Appropriations Committees, the Depart­
ment of Transportation witnesses have tended to dismiss this possibility that the 
world's atmosphere and temperature might be changed by such flights by allud­
ing to studies done In 1966 by the Office of the National Academy of Sciences aml 
the Office of l\feteorologlcal Research. I have spoken in the last few days to 
officials of both such offices who participated in the 1066 studies and In the month­
long meeting at 1\IIT. The scientists now belle,•e the 1966 studies did not address 
themselves to the entire problem and are, therefore, inadequate. They said there 
must be much more comprehensive research undertaken. Innote that yesterday 
l\Ir. 'VIlliam l\1. Magruder, the head of the SST program, conceded for the first 
time the possiblllty that supersonic flight could l1ave potentially harmful atmos­
pheric effects. 

The same conclusion was reached by llr. Russell Train who is Chairman of the 
President's Council on Environmental Quality. In testimony before congressional 
committees, he stated that additional water in this part of the atmosphere could 
have 11 tWO effects of practical significance" : 

"First, it would etrect the balance of heat in the entire atmosphere leading to 
a warmer average surface temperature ... secondly, water vapor would react so 
as to destroy some fraction of the ozone that is resideht In this part of the atmos­
phere. The practical consequences of such a dPstruction could be that the shielding 
capacity of the atmosphere to penetrating and potentially highly dangerous radi­
ation is decreased . 

.. Clearly, the effects of supersonics on the atmosphere are of importance to the 
whole world. Any attempt to predict those effects is necessarily highly specula­
tive at this time. The effects should be thoroughly understood before any country 
proceeds with a massive introduction of supersonic transports." 

1\Ir. President, I believe it makes no sense to go ahead with the SST or with the 
Concorde or the TU 144 until we know more about what their long-range environ­
mental impact is likely to be. I suggest respectfully we cannot ignore warnings 
like those offered by the MIT scientists and by Mr. Train and hope to preserve 
the environment. 

Respectfully yours, 

Hon. SIDNEY R. YATES, 
House of Representatives, 
lVashiugton, D.C. 

SIDNEY R. YATES, 
Member of Congress. 

THE SECRETARY OF TRANSPORTATION, 
Wa.shington, D.C., August 21, 1970. 

DEAR l\IR. YATES: The President has asked me to reply to your letter of 5 
August urging that the United States intercede with the Governme-nts of France, 
Britain, and the Soviet Union in the matter of su(lersonic transport production. 

I respet tfulh· suggest that while I understand and appreciate the intent of 
your proposal, ·I am also keenly aware of the competitive ad\'antage the l<~uro­
pean nations in particular realize thPy have In the development of prototype 
supersonic transports, now in flight test in all three countries. I strongly sus­
pect that uny overtures on our part calling for any delay in their programs would 
be interpreted first as flU eft'ort to reduce the time arlnmtage they now hold 
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over the U.S. program. This suspicion is reinforced by the fact that other na­
tions have not exhibited the same concern over environmental aspe<'ts of super­
~onic aircraft operations that characterizes the U.S. program. 

\Vith respect to the Study of Critical J<~nvlromnental Problems sponsored by 
the 1\Iassachu~etts Institute of Technology, I belie,·e you will find that the rec­
ommendations pertaining to the SS'l' which emerged from that study affirm the 
actions taken earliPl' by my department in ( 1) formulating a comprehensive 
research program, and ( 2) establi8hing committees of eminent authorities in 
the meteorological, radiation, and noise fields to evaluate the SST as it relates 
to those areas of concern. 

As you noted in your letter, the SCEP focused on two uncertainties: the 
effect<; of so. particles, and the possibility of increased cloudinel'ls on a global 
s<>ale. 'l'wo other concerns-relating to the J)()SSible destruction of ozone and 
the build-up of carbon dioxide resulting in a .. greenhouse" effect-were essen­
tially dismissed by the study group as inconsequential. The group concluded 
that the carbon dioxide produced by the supersonic transport would create no 
special environmental problem and that a climatic effed was not likely. '!'heir 
additional calculations also removed concern that water vapor might affect 
climate by accelerating the destruction of ozone. They concluded that the effects 
of ozone would be small and well within the natural variability. 

I beg some disagreement with you, 1\Ir. Yates, on your contention that the 
Director of the SST Development Program has only recently conceded the possi­
bility of potentially adverse environmental effects. Over th• years, we have 
looked to the Environmental Science Sen•ices Administration and to the National 
Academy of Sciences for counsel on the prospective environmental consequences 
of SST operations, and as you acknowledge in your letter those organizations 
ha,·e, since 1965, advised us on those matters. It has been their considered 
opinion that SS'r operations offered little likelihood of any adverse effects. The 
possibility, however, has remained an open issue with us. \Vhenever credible 
speculation or new evidence has surfaced, we have responded in what I consider 
to be prompt and appropriate fashion. 

For example, jnfttnl ste}>S to develop a research program to probe more deeply 
into upper atmosphere effects of flight operations began here last April and were 
discussed shortly thereafter with 1\Ir. Russell Train, Chairman of the Council 
on Environmental Quality. The proposed research program and two advisory 
committees were subsequently announced hy \Villiam 1\I. Magruder, SST Director, 
last month, prior to the MIT-sponsored study in \Villiamstown. \Ve took the 
position at that time that the uncertainties with respect to weather modification 
effects would be resolved before any commitment to a production program was 
made. This is what the MIT group, as I understand it, has recommended. 

Further investigations on combustion product emissions and increased cloudi­
ness, also recommended by the study group, are included in our research pro­
gram. It has already been determined, I might mention, that substantial reduc­
tion of th(> sulphur cont(•nt of fu,.ls is fully practical, and Wl" are assured by the 
petroleum industry that such significant reductions can be achieved. 

I realize, 1\Ir. Yat<'s, that ~·our concern in this matter goes beyond the U.S. 
~ST (lrogrnm, since the British. French, and Soviet supersonic transport develop­
ments learl our own IJy several years, and mllitary aircraft wllich fly at SST 
altitudes are alread~· operating around the world in Cllnsiderable numbers. The 
F.nvironnwnt.ll and Community NoisP Advisory C'onnnittPes that have been estab­
lished will follow their in-depth evaluation of the proposed research program 
(a cop~· of which I am enclosing) with journPys to the UnitE:'d Kingdom, France, 
and the Soviet Union for the purpO!;;e of exrhanging views and recommendations 
on possible environmental effN'ts, noise, and other mattE'rs of common concern. 
Preliminary talks with the British anrl French have been conducted by l\fr. 
)lngruder on the Concorde noi~e (lrogram, and preliminary agreements between 
Britain nnd Jl~rance on tht~ subject have been in effect since June. In m~· opinion, 
npgotiations with other nations E'ngaged in supersonic transport developments, 
concerning the JIOI'l~ible environmental pffects of those aircraft, <'All be most 
hl<'tfully and Pfff'rtin'ly handled by persons within the scientific community. 

In our own considerations of environmental matters. 1\Ir. Train has been most 
helpful in irlentifying possible problem areas, anrl stating quite cleal'ly that the 
prediction of pMsible effects is highly S[leculative. "'e ha,·e coordinated all of our 
em·ironmental proposals and programs with him, and he has wholeh~?artedly 
approved the research program submitted for his review. He has further said 
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that in and of themselves the two SST aircraft in the prototype program pose no 
threat to the environment, so long as their flight tests are properly regulated. 

May I suggest that like scientists and engineers we get on with the job. "~e 
nre eight years away from the introduction of lJ.S.-built supersonic transports 
into schedulecl service. "'bile the TV-144 and the Concorde will precede the 
B2707-300 into the skies, any massive introduction of SS'I"s is still som'.:! time 
distant: Our research program is geared to produce definitive answers within 
three and a half years, well short of the time any huge-scale operations of 
SST's rould occur. The prototype flight testing, in fa{·t, can be extremely helpful 
in capping our research, yielding data of value to the aeronautical community 
worldwide. 

My convictions with regard to preservation of the environment are, I belie,·e, 
well known and a matter of public record. I assure you that, if drcumstances 
warrant st~ch action, 1 will he among the first to caution against further SST 
developments in the United States. At the moment, I see no justification for such 
action, and no cause for interfering with the prototype program. To the contrary, 
I believe that prototype development ("fly before we buy"), carried forward in 
conjunction with intensh·e environmental and noise research, represents the 
most effective way possible to get at the truth of the SST's utility to our economy 
and its precise influence on our environment. 

Sincerely, 

Encl: ~1nvironmental Research Program, August 1970 

JAMES :\1. BEGGS, 
Acting Secretary. 

~Ir. Y An:s. I still think it would be a good thing to try to sit down 
with the representatives of the transports of the other countries, the 
companies making these planes, and work out some sort of a relation­
ship to attack this problem as well as on an individual basis, on an in­
ternational basis. 

I would hope that you would give ~orne consideration to this. I see 
that l\fr. l\Iagruder wants to answer this. 

l\fr. RuCKELSHArs. I n1ight just remark that ~fr. l\Iagruder may be 
able to enlig-hten us on the competit.ive aspects of this. I am not fa1niliar 
enough with the attitude of the Russians, the British, and the French as 
to the competitive aspect econ01nically that they see themselves in vis­
a-vis this country, and if they did feel that any overture on our part to 
come to grips ";ith the envir01unental proble1ns 1night be considered 
as an effort to undercut their con1petitive advantage--

~Ir. YATEs. 'Vhat is the hann in making the overture? 
1\Ir. RucKELSHA us. Yon know again I see no hartn in it, but it 1nay 

well be that there is this cmnpetitive problem. 

ENVIRONMENTAL RE~EARCH DATA l~XCH~\NGE 

1\ft·. l\{AGRUDER. The point I wanted to tnake to ease your mind, we 
ha\·e already had two discussions with the French and the British and 
have completely shared our envirmunental reseal'ch programs results to 
date. 'v~ have agreements between the :F'rench engine manufacturing 
cmnpa1n and General Electric to share noise infonnation. 'Ve have 
agreements between the Boeing Co. and the airfra1ne manufacturet·s 
of Britain and France to share information, so both on a go\·ermnent 
level and in the industry level, these talks have been going on for a 
year. 
· As a matter of fact, you are going to hear fron1 Dr. Fred Singer, who 
is the chairtnan of our SST Envit·onJnental "Advisory Committee; and 
one of his first tasks is going to be to take selected 1nembers of his ad­
visory committee to France, and to continue this kind of dialog that has 
already been going on. 
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Now as far as Russia is concerned-­
~lr. Y.\TES. 'Vhy don't you include Russia? 
~Ir. ~!AGRumm. It see1ned to us after consultation with the State 

Department that the wisest way to inc1ude Russians in this discussion 
would he to get a fruitful, vital, and energetic dialog going with the 
British, French, and ourselves, and to see if we couldn~t draw the 
Hussians in. I think our attitude is just as ~Ir. Beggs has said. I think 
he intended in his Jetter, and I know he has in all of his conversations 
with 1ne, that the instant we have something that we can get our hands 
on, in this research area, we ought to share it. It is not tnopietary. 
Perhaps it is in the noise area, but certainly not in the envirOlllnental 
area; and it is to everybody's advantage. 

~Ir. YATES. I would agree with that.. At the suggestion of Congress­
man Ada1ns of 'Vashington, I 1net with ~Ir. 'Vithington last week; 
and we discussed many of the problen1s of the SST. He said at that 
time that there were going to be n1eetings with the British and the 
French, and that they were thinking very seriously of having the 
Russians sit in on some of the conversations as well. I would hope there 
would be discussions by all of then1 of the experimentation that is go­
ing on so that there can.be this kind of a concerted effort. 

l\lr. BEGGS. 'Ve have had conversations with the Soviets, ~Ir. Yates. 
'Ve have had quite a few talks, as Bill said, with the English and the 
French. Our current exchange agreements cover all of the environ­
Inental information that will come out of their programs, and we 
have alwa.ys expected that we would exchange information on these 
programs. 

l\Ir. YATES. Again, l\fr. Ruckelshaus, congratulations to you and ~Ir. 
Greenfield for a very frank, fair, and constructive presentation. 

l\Ir. l\lcFALL. l\Ir. Edwards. 

FOREIGN SST ENVIRONl\fENTAI~ STUDIES 

l\:lr. EDWARDS. Thank you, l\fr. Chairman. 
I assume that the French and English are as concerned about the 

atmosphere problems as we are. Do you have that san1e feeling about 
the Russians? Is this a matter of vital concern to them? 

~Ir. RucKELSJL\US. I suspect, l\Ir. Edwards, if the results were to 
turn out. frmn the experimentation as some have predict~d, and they 
would show that there was a serious problem resulting from a number 
of planes flying at that altitude, that it would concern the Russians 
as well as anyone else. . 

~~~·. EDWARDS. Do you know whether they are 1naking tests or doing 
the things that you are preparing to do, from their own standpoint? 

l\lr. HucRELSHAus. I do not know the answer to that. 
~Ir. ~fAGRUDER. I do not know. 
~Ir. EnwARDS. Does any one at the table know? 
~fr. BEGGS. 'Ve do not know specifically, ~lr. Edwards; but in 

whatever talks we have had with them, nnd we have had several, there 
has been no disclosure of any test pro~ram along enviromnental lines. 

l\fr. EDWARDS. Are the French and British making these kinds of 
tests? 

~lr. ~fAnRtJDER. T•he environtnental research prol!ram has been 
established within tlw Department of Transportation in coordination 
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with the other departments, and it far exceeds anything, jn both 
depth and detail, that the other nations have taken on. They h:n·c 
done the same sorts of studies that we did previously, and I be­
lieve their conclusions are that while there are concerns, there are 
no fncts to indicate that damage to the environment is going to 
happen from a small number or a large number of airplanes. They are 
very interested in the research that we are going to do. 'Ve are 
going to trade research program results so we don't repeat, and will 
save costs in all three or four countries. I think this will develop on 
a three- or possibly a four-way front in 2 or 3 years. 

The Concorde studies weren't planned as in the case of the U.S. 
program. The timing of the Russian program is out of our hands, 
and the Russian SST appears to be going into some sort of fleet 
service this year, in Russia. That we can't controL 'Ve can just Jnove 
as quickly ns ~1r. Conte has indicated he would like us to move, and 
we shall do that. 

~fr. B•:oos. Just one other comment. The English and French have 
concentrated, of course, on the noise problem. 'Ve have done quite 
a lot there too. They are now gathering information on the sonic 
boom. This was nlluded to before. They are doing quite a bit of 
instrumentation, and are gathering infonnation as they fly the air­
craft at supersonic speed, but I think as l\'lr. ~1agruder said, the upper 
atn10spherw work is unique to this country. They have not been con­
cerned because, as he stated, apparently they feel that the existing 
scientific evidence indicates that there will not be a problem. 

~fr. GREENFU;LD. I 1night interject one point on that last thing, the 
atmosphere. There is a reason why we are pushing as hard as we are, 
and that goes to the fact that the modeling and consultation work 
associated with the aero-dynamics of the atmosphere is inextricably 
tied to the experimental part. You can't get the full answer by doing 
just one or the other part of it. You really have to do both. I think 
there is no doubt right. at the n1on1ent that the work in this country is 
far ahead in the modeling part of the atmosphere over what has gone 
on in Hussia or in the lJnited J{ingdmn. 

~1r. EDWARDS. \Vhat I am really wondering is this, is the concern 
of the people in this country greater than it is in these other countries'? 

~Ir. HucKJ<:LSHAtrs. I think that if you look at the concern about the 
environment as a global concern, it is true that the concern has arisen 
in a tnore explosive way in this country than it has in probably any 
other country of the world, with the possible exception of Sweden 
and one or two other European nations, but it has become a national 
concern in this country, much more so than other nations of the world, 
but this does not mean that the sa1ne kind of concerns are not arising 
all over the world at the smne tinw. 

I have talked to tnany representatives of countries frmn around 
the world both developed and less de,·eloped counh·ies, and the same 
kinds of 1~roblems that have arisen in this country are arising there, 
and they are giving rise to the same kind of a popular awareness of 
the proble1n of the envir·onment, and the demand to do smnething 
about it. . . . . . . ~ 

~Ir. Eow.ums. Certatnly tlus countr~ and tlns ~~dmnustrat101~ dont 
have to take a back sent. to anybody Insofar as Its concern w1th the 
environment is involved. Is that a fair statement? 

:>7-453 0-71----10 
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l\Ir. RucKELSHAus. I think that is a fair stateinent. 
l\1r. ~~nw .. \RDS. Thank you. 
1\fr.l\L\HON. 1Vould you let 1ne ask a question~ 
l\fr. l\IcFALL. Yes. 

GENERAL CONCERN ABOUT THE ENVIRONl\IENT 

~Ir. ~fAllON. Do you mean that the other countries of the world are 
concerned about the envirmunent generally, and are growing more 
concerned, or do you mean they are growing n1ore concerned about 
the possible tln'tlat. to the environment of the SST~ 

l\Ir. RucKELSHAus. No, I think the concern is n1ore general than it 
is specifically aimed at the SST. 

CONCERN ABOUT THE THREAT OF THE SST TO THE ENVIRONl\IENT 

l\Ir.l\fAHON. Do you get the feeling that other countries of the world 
would probably consider the threat of the SST to the e1n·ironment as 
being a bit trivial? 

l\fr. RucKELSHAUS. I hesitate to characterize anybody's concern as 
trivial until I know the answers regarding their concern. I think that 
it is true, ahnost by its character of a country, you can detel'lnine their 
approach to an environmental problem. I could give you so1ne very 
graphic examples but so1ne nations that are more Interested in indus­
trial develop1nent than others do seen1 to have less concern with en­
vironmental proble1ns than others. 

l\Ir.l\IAHON. I mn only speaking about the SST. 
l\Ir. RucKELSHAus. There are those who say the concern about the 

SST is trivial, and there are those who say that those who say it is 
trivial are trivial, so I don't know. I think there is probably less con­
cern in n1any other countries than there is in this one, but n1any other 
countries haven't had the issue focused like we have here. 

~lr. ~IcFALL. ~Ir. Steed. 

STOPPING SUPERSONIC FLIGHT 

~Ir. STEED. ~Ir . .Administrator, I 1nust say that on a subject in which 
you experts are convincing us that there are so many questions no one 
ran yet answer, that it surprises me and sometimes amazes me ho.w 
many self-appointed experts and maybe qualified experts, see fit to 
make flat and cate~orical statements about what supersonic flight in 
the atmos_phere will do to the endronment. On the other hand, those 
who I tlnnk are really qualified to spenk, as you gentlen1en are, 
carry little weig-ht with many people in the public sector. 

"""hat I want to ask you is this: If after the research that you plan, 
and you con1e to the point where, in the exercise of your responsibilities, 
you have to make a determination that supersonic flight was bad for the 
environment, and therefore would have to issue an adverse order, and 
knowing that the British, French, and Russian use of the ahnosphere 
for supersonic flight was a fact, and increasing, would you feel that 
you could go into the world public. opinion area, with as nn1eh force 
and effect, if you found these. answers without the two prototype 
models to help you, as you could If you found these answers w1th proto­
type models? 
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~fr. RucKELSHAUS. I don't think there is any question but what my 
motivation might be questioned, if I were giving this answer when 
we had no capacity to compete internationally by the use of SS'r's. 

~fr. STEED. Since they have gone as far as they have, if we find that 
the supersonic flight is in fact dangerous to the human race, then we 
would have to be the world leader in trying to stop such use of the 
atmosphere. 

~Ir. RucKELSIL\US. I think that is right. 
~fr. STEED. And we would need all the tools that we could command 

to bring world opinion on our side in that case, wouldn't we'? 
~fr. RucKELSHAtrs. I think that is right, ~fr. Steed. I might ndd 

that I believe that some of these questiOns are susceptible to more 
scientific certain~y that ma.Y have appeared today or in previous argu­
ments, and I beheve than :If the results of the resenrch were to verify 
those who say the concerns are rea], and that these problems indeed do 
exist, and that we shouldn't go ahead with the production, I believe 
these scientific judgments on the part of our Governtnent would be 
generally accepted by scientists around the world. 

I think, from my discussions with Dr. Greenfield and many other 
scientists in the area, that these kinds of questions are subject to 
rather close and verifiable certainty. 

l\1r. STEED. And you will want to find those answers as accurately 
and as positively as human ingenuity will permit you to do. 

1\fr. RucKEr,snAus. That is right. 
~fr. STEED. That is al1, ~fr. Chairman. 

DR. WILLIAl\I l{ELLOGG'S STATEl\H~NT OX SCl'~P 

~fr. McFALL. I would like to ask you one further question, 1-ffr. 
Ruckelshaus, so that there won't be any misunderstanding concern­
ing the effect of your testin1ony. Tomorrow we will begin with ~fr. 
~Iagruder. "re will be behind schedule. 'Ve hope we won't inconven­
ience the witnesses who were scheduled t~ start tomorrow morning, 
but we will start with ~fr. ~fagruder. 

Part of ~fr. 1\fagruder's testimony will deal with the environment. 
I want to quote some of his testimony to you, before you leave today, 
and seek your opinion on it. He will say on page 33: 

"First, there are the findings of the ~!IT-sponsored study of criticnl 
environmental problems (SCEP), a month·long seminnr held on the 
can1pus of 'Vi1linms College rlnring the summer of 1970. A portion of 
the study was given over to the possible impact of the SST on world 
climate. 

"Not surprisingly, the SCI~P advocated more research. But equally 
important, I believe, the chairman of this scientific working ~!·oup 
n1ade it clear that there is no reason to halt or delay work on the (T.S. 
SST prototype pr·ogram. This fact, unfortunatefy, did not alwnys 
emerge in the press reports and connnentary on the SC'EP finding-s. 
The misleadin~ accounts of the SCEP's position led the chairman of 
the 'Vot·king Group, J)r. 'Villiam l{ellogg,1 to issue a subsequent state· 
ment~ saying in part: . 

"'I am very muc.h disturbed over recent gross exaggerations nnd 
scientific 1nisstntements regarding the SST's potentially har1nful ef-

1 Asso<'late Dlr(>ctor of the National Center for Atmospheric Research, Bou1df'r, Colo. 
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fects upon the atmosphere and 1nan's environn1ent. Last .August a 
group of scientists at the 1\IIT sumn1er study stated that there are 
indeed environmental uncertainties, caused in no little part by gaps in 
available information, which require additional research in order that 
they 1nay be resolved. I pointed out at that time and want to strons-Iy 
reaffir1n that there is no environmental reason to delay construction 
of the two prototype SST's'" 

Now, do you agree with that last state1nent 1 
~fr. RucKELSHAUS. ~Ir. Chairman, I do agree. There are no reasons 

at this point envirmunentally to show that the SST is going to be en­
virOiunentally damaging. 

l\fr. 1\fcFALL. I want to continue to quote from Dr. J(ellogg's letter: 
"'It is tny profound hope that the U.S. Congress will not be mis­

lead by these exaggerations or by scientific misstatements. Dr. Ed 
J)avid's 2 statement, which Dr. 'Valter Roberts 3 and I strongly en­
dorse, says it well: "Let's not suppress technological advanef:ls but 
through research, development and experimentation 1nake sure that. 
those advances are obtained without undesirable side effects." I sup­
port a vigorous environmental research progran1 in parallel with pro­
totype SST construction. J)on't downgrade the ability of American 
scientists and engineers to apply their genius to the successful resolu­
tion of uncertainty.'" 

Do you agree with that last parngraph? 
l\fr. RucKELSHAus. Yes. 
l\fr. l\fcFALL. Thank you, 1\fr. Ruckelshaus. 'Ve will start tmnorrow 

morning at 10 o'clock. 
TuEsDAY, l\fARCII 2, 1971. 

WITNESSES 

W. M. MAGRUDER, DIRECTOR, SUPERSONIC TRANSPORT DEVELOP-
MENT, DOT 

HON. JAMES BEGGS, UNDER SECRETARY OF TRANSPORTATION 
JOHN P. OLSSON, DEPUTY UNDER SECRETARY OF TRANSPORTATION 
WALTER R. BOEHNER, DIRECTOR, OFFICE OF BUDGET, DOT 
B. J. VIERLING, DEPUTY DIRECTOR, OFFICE OF SUPERSONIC TRANS­

PORT DEVELOPMENT, DOT 
R. E. PARSONS, ACTING DEPUTY DIRECTOR,OFFICE OF SUPERSONIC 

TRANSPORT DEVELOPMENT, DOT 
HON. HENRY S. REUSS, U.S. REPRESENTATIVE FROM WISCONSIN 
HON. STEWART L. UDALL, COALITION AGAINST THE SST 
DR. JAMES McDONALD, INSTITUTE OF ATMOSPHERIC PHYSICS, 

UNIVERSITY OF ARIZONA 

~Ir. ~IcFALL. Our first witness today is the Director of the Super-
sonic Transport .Developtnent, ~fr. "V\T.l\f. ~Iagruder. 

~fr. ~fiNSHALL. 1\Ir. Chairn1an, will you yield before he starts? 
Mr.l\fcF~\LL. Yes. 
~fr. MINSHALL. l\Ir. l\Iagruder, it is my understanding there is avail­

able a reference film on the Russian supersonic transport program. 
Mr. l\fAGRUDER. That is correct. 

2 Dr. I~dward :K David, Jr., the Pre:~hlent's Srlence Adviser, In a statt>ment Issued 
Dec. 5, 1970. 

3 Director, Xntfonal Center for Atmosphl'rlc Re~E'ar<.'h. 
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Mr. ~bNSHAI.L. Do you plan ro show that 1 
~Ir. ~{AGRUDER. No; we had not planned on it. It is available but we 

had not planned on it. 
Mr. ~fiNSHALL. How long does it run? 
Mr. liAGRUDER. Twenty Afinutes. 
~fr. MINSHALL. ~fr. Chairman, I would like to suggest if time per­

nlits later on in the hearings it Jnight be helpful to see that film. 
Mr. McFALL. We will certainly consider that, ~Ir. ~Iinshall. 'Ve will 

see how the timing g_oes. 
l\lr. l\hNSIIALL. Unfortunately, I am going to have to leave, but I 

would like to be back to see it. 
Mr. ~IcFAl.L. 'Ve are going to have some slides and other pictorial 

n1atter here as part of 1\Ir. 1\fagruder's presentation. If you feel that 
the film would add to the hearing, we could cmtainly work it in, if 
time permits. 

1\Ir. 1\{AGRUDE& 'Ve will make that available. 
~fr. 1\IcFALL. I would think we would allow 1\Ir. 1\Iagruder to go 

through his statement, since it is a long statement with a lot of detail. 
l\1uch of the matter in the statmnent was discussed in some way or 
another yesterday, and there will be questions about it. It is a state­
nlent that covers the entire case, and I think with greater detail than 
some of the testimony yesterday. 

STATEliENT BY DIRECTOR, SST DEVELOr~IENT 

1\Ir. 1\fAGRUDER. Thank you, ~Ir. Chairman. 
As you know, this is my first appearance before a llouse Committee 

of any kind, and I welcome the opportunity, and especially I am 
happy that this is an open hearing. I think the difficulty with the SST 
has been one of con1n1unication, for the Congress, with the public and 
with the news media, to make sure all the. facts are understood. 

I have noted, in the short time I have been on the progt·am, 1 year 
now, that most of the questions that have arisen are the same that I 
nsked 1nyself when I eonsidered taking this job. I a1n going to aim tny 
presentation today at showing the progress that the progran1 has tnade 
since 1970 and to answering the key questions or concerns that have 
been raised. I will submit testitnony of experts who have considered 
these questions over the past few years, and hope that this will clear 
n p any confusion. 

First of aH, with your permission, I would like to subn1it 1ny formal 
staten1ent into the record. I will not read that, but wi 11 instead sum­
marize it using a number of charts. 

l\Ir. ~IcFAu ... 'Vithout. objection, we will put that in the record 
for inforn1ation purposes, and then we will proceed with your oral 
tElstimony. 

('Jj1e statement follows:) 
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STAl'ENEr;r BY HILLI/I.J·! H, 1-rAGRUDl':R 
DIRECTOR, SUl'ERSO~IC ·mt~t:SPORT DEVELOPl·lliNT 

l-1r. Chairr!lan, gentlemen of the committee, it is a pJE>asure to appear before 

you today and to have the opportunity to present the case for. the United 

States program to develo~ and flight te~t two experimental prototyp~ SSTs. 

Since this is my first appearance as a \dtness before this Conmlittee:, I . 
would like to describe the extensive SST personal review that I had made 

before accepting s~cretary Volpe's invitation to head up the SST Program 

for the Government last year. 

This revimo~ included discussion~ with industry, NASA, Air Force, airlines, 

financial and Concorde key personn~l to ascertain their feelings, interest, 

and general evaluation of the overall SST programs. I don't think I need 

to tell you that I was convinced as to the strong merits c-f the SST and 

the need for this country to undertake this advanced program of far-

reaching implications for the future we 11 being of our citizens. I 

would not have assumed this task if I had any doubts on this 6core. 

There secmn to be public confusion about the U.S, Government role in this 

program on the following accounts: 

o Tile program is to develop and flight test t.t·:o c,;:pc·l·imenlul aircraft 

in order to keep our options open in the international competjt[on. 

o There wf.ll be no co:~mtitmcnt to production unless the airplane is ceo-

nomically vi(lblP. and l'ill have been shown to be not harrlful to the 
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o No government conuoitM!mts have lwcn mndc for production appropri<l· 

tions for U.S. SSTs. 

o All government participation l-lill Le repaid by mean~. of a sales 

royalty plan. 

Today, I feel E.!Ven more strongly thnt my de..:ision on the mcl'its of tb\: u.s. 

SST pr<;>gram was correct. l·.'c are in <;mr tenth year of research and dev.:dop • 

ment of a 13-year progrDm. I have attempted to check and analyze every 

piece of 11so callcd11 evidence produced on possible detrimental environmental 

effects and have found none that are supported by recognized scientific 

authorities as being of sufficient concern to curtail the program - like· 

wise in other crucial areas such as economic benefits. I Hill speak to atl 

of these points in som--a detail. First, 1 would l1kc to des,·ribc the statu~~ 

of the program and highlight the extensive progress that has been made sjncr~ 

last sun:rner. 

I 
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I am pleased to report thal in spite of tight funding restrictions, the Booing 

cncl Gcn£>r.-:tl Electric Companic.s ar.e essentially on schedule. 

~ndin1~ 

As of Harcll 30, 1971, a total of $1,009 billion has been invested in the program 

since 1961. The governTHent 1 s share of this has been $86/f million of which 

$708 million has been appropriated and $156 r.1illion authorized under the FY 1971 

Joint Resolution, Industry's share has been $144 million of which $85 million 

was provided by the manufacturers and $59 million contributed by the airlines, 

In addition, the manufacturers have also invested $54 million in new facilities 

and $25 million in nonallo\-1able corrnnercial expenses for a total of $864 million 

by the governmcn t or 79 percent and $2 23 million by indus try or 21 percent, 

§.f.h~dule and Man.ill~ 

Dudng this fiscal year, the program has advanced well into the final hard de· 

sign, fabrication, and procurement phase. \~e are basically on schedule, within 

budget, and the configuration has remained essentially stable throughout. 'If 

anything it appears to be better than predicted. 

Engineering manpower peaked in the fall of 1970 with the factory peak scheduled 

for 1971. Seventy percent of the total manpower required to complet~ the proto­

type program will have been expended by the end of FY 1 71. Presently 14,000 

people are \/orking on the prototype program at the Boeing Company, General 

Electric, major subcontractors and at the suppliers, Through the multiplier 

factor it safely can be stated that at least 50,000 jobs will result fro~ the 

SST prototype progr~rn. 

Honthly DOT/llo<!ing and DOT/GE matwgcment revie\-11'1 are continuing as ~rell as 

all times. Program viGibility is good and all program controls appenr to be 

operating effectively. 
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Reacting to the ad~onishm0nt by Congress to assure optimum management con-

trols, the Directo~ decid~d to employ two line Deputies. This was deemed 
. . 

advisable in view of the increasing program tempo and the flexibility that 

it would provide in the day-to-day management of internal and external SST 

office activities. 

One deputy, R. E. Parson~, will assist in handling those activities directly 

related to project management, dealing '~ith the contractors and evaluating 

project performance and rendering timC'.ly direct ion. The other Deputy, B. J. 

Vierling, will assist in conducting the necessary staff work and fornrulating 

policy recommendations necessary to convert the program to private sector 

when the present prototype,phase is completed. 

The office staffing is Rtill considerably under authorization and currently 

recruiting is underway to strengthen the follo~ing areas: financial manage-

ment and economic forecasting, on-site field representation, environmental 

specialist, and data handling and procc.sing specialist. While we have 

doubled the size o£ our field representation, we have not been able to staff 

the on-site field organization with the types or numbers of personnel I feel 

arc required for optimum management, due to the present uncertain nature of 

the program. 

Airplane Progrcs!?_ 

The fu] !-scale metal mockup duplicating the prototype design \·:as com­

pleted and unveiled in June 1970 on schedule and belo\/ budget. Since 

that time, it has been continuously in usc progressively verifying the 

structut·al design of the proLotype> aircraft and the optimum Jocation of ' 

of syt:tc·ms wi Lhi.n the struc.:r urc. 
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A s tec:<dy flo,., of dra•,.rinr,s has continued from the desien tables to the 

factories and shops across the nation, Over half of the detail design 

has been released for tn:mufacturit.g vlith the 757, point scheduled by the 

end of F'Y 1971. D~Jtail parts fe~l•ric.::.tion is underHtiY both at The Boeing 

Company and the seven major subcontractors. 

The major subcontr<lctors were all placed under contract last year, The 

team consists of major companies across the country - Aeronca, Fairchild 

Hiller, North American Rockl-1ell, Northrop, Rohr, Cleveland Pneumatic and 

Heath Teena. Each firm has invested its O\\'Il capital in special facilities 

and equipment to accom:uodate use of the latest manufacturing technologies 

and has agcecd to share the costs of the prototype phase, The first major 

airplane section will start assembly in March 1971 at Northrop. 

Contracts have been awarded for the majority of the airplane systems and 

substantial orders have been placed for titanium raw materials, There are 

approximately 550 Boeing first tier suppliers involved, located in 40 states, 

Raw materials began arriving at Boeing in June 1970 in support of the detail 

parts fabrication. Finished parts are accumulating in storage as required 

for the 1-:ing tnajor assc~mbly start scheduled for June 1971. 

Supersonic, transonic, and lm~specd wind tunnel testing is essentially com­

plete, Approximately 39,000 hours of wind tunnel testing have been conducted. 

J.Loeing F.£.£il.:i;tie~ 

Sub~tanti3lly all of Hoeing's new facilities (representing a 30 million 

dollar Bo~lng investment) are in pluce or on order including the most 

modern titrmium procc~sing plant in the aerospace industry covering some 

87 ,ou:J sq<J<~"Ct' [ct.:t of spact:. 



153 

Enginf' Pro·;1ress 

General El~ctric has made steady advances in the development of the pro-

totype engines for the U.S. SST. The engines continue to demonstra~e 

their ability to meet thrust and fuP.l consumption values equal to or 

better than those required. The engine program remains on schedule and 

within budget, 

Significant program accomplishments haye been numerous; however, the fol-

lowing are particularly noteworthy: 

One engine successfully operated for more than 80 hours at 

simulated 1,800 mph cruise conditions and established a new 

world's thrust record of 69,900 lbs, for aircraft gas turbine 

engines. 

One engine successfully operated for 150 hours at rated turbine 

inlet temperature or above. 

In December 1970 the first of the actual flight test configured engines 

became available and testing was initiated. During the first half of 

FY '71, some 400 hours of testing m~rc accomplished bdnging the total 

to over 1,500 hours for the Phase III program. 

I 

With the design of the flight test engine completed, materil11: procurement and 

manufacturingate proceeding as scheduled, General Electric's first tier 

suppliers number approximately 2,000 and arc situated in 38 states. General 

Electric has placed 118 million dollars worth of orders out of an estimated 

Phase III total of 170 million dollars. 

~~pression Progress 

industry, and thP Government on R coorJinnlcd aggressive noise technology 
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program. Recent testing has revealad three significant breakthroughs in 

noise improvement which have dramatically improved the SST noise posture. 

1. Actual ground tests on the prototype engine and detailed flight per­

formance analysis have reve ... 'led signific;mtly less effective perceived 

noise than was estimated initially. 

2. Wing fl~p tests in the NASA wind tunnel sho~ed an improvement in 

lift and drag and a marked beneficial effect on takeoff thereby 

improving the altitude of the airplane over the community during 

cl imbout. 

3. Recent testing of advanced suppressor~ are encouraging in their 

acoustic and performance characteristics. 

The combination of these features, characteristics and S\lppressor de­

velopments will result in achieving a marked reduction in SS1' noise. 

Prior to production commitment, the capability of the conmercial SST 

to achieve noise levels consistent with those required for certification 

of new four-engined intercontinental subsonic transport aircraft will be 

demon:.trated. 

Airline Revie\-:s 

The Airline/SST Committee completed a review of the Prototype and Produc­

tion design status in November. 1970 and continue to be actively engaged 

in all phases of the program. In MBrch this year a major review of the 

engine and noise suppressor studies and experimental work for the eventual 

production aircraft will be held. 

Enviro~mcntA~Effects Pro~~ 

Scientific &utlwri Lies \>'Ito hnve counscdc<..l the ~ovcrnment over the p.:lst 
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five,years have voiced the considered opinion that in the light of exist­

ing data there is no evidence of likelihood that SST operations will cause 

significant adverse effects on our atmosphere or our environment. Never­

theless, the desired degree of certainty about these matters has not been 

attained. Therefore, the Environmental Advisory CummiLtc-e was formed in 

July 1970 and is compos~d of some of the most knowledgeable atmospheric, 

radiation and noise specialists in the United States. This conunittee wi.ll 

advise me on these matters and recommend and plan research in any areas 

where uncertainties may exist. 

Likewise, a Community Noise Advisory Committee has been established and will 

counsel us in this very important area. 

Comprehensive research programs in the key areas of climatic effects, 

cosmic radiation and noise reduction have been defined and are being under­

taken. Already, as I have mentioned, dramatic improvements in the community 

noise reduction area have been achieved. 

I 



156 

Last April I repol·ted to the Committee that the original funding nquest for 

FY-71 was reduced from $315 million to $290 million and the DOT estimated 

cost fo~ Phase III was $1,283 million. 

Judicious t'E:P tanning of schedules, defer"al of worh to subsequent phases, and 

general belt tightening allowed us to gain the assurances of the two prime 

contractors that with timely and adequate future funding there was still a 

high probability of holding the original schedule and total cost estimate 

(November 1972 and $1,207) ev~n with the reduced funding in FY-70 and FY-71. 

We arc currently trying to control to this plan by utilizing all in-house 

Boeing and General Electric management pressure and maintaining the major 

subcontractors as originally planned. 

If we receive the funding as originally requested, i.e., $290 million for 

FY-71 and $235 million for FY-72, I believe we will be able to recover the 

schedule time lost under the continuing resolution and still meet the 

March 1973 first flight date within our Phase III estimate of $1,283 million. 

This ~~11 permit sufficient funds early in FY-72 to support the rapid buildup 

and schedule acceleration necessary to effect the transition from the con­

tinuing resolution to the $290 milliqn level. The risk of schedule slippage 

is obviously higher no·;1 than if ,.,e had been able to proceed on a timely basis 

but we beli1 ··. it is no higher than that assumed by the contractors when they 

previously ~ us assurance that they could maintain the November 1972 flight 

date within , $1,207 million cost figure. 
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The costly option would be to remain at the level of the continuing reso­

lution, i.e,, $210 million for FY-71. This would result in a schedule 

impact of at least five months (Harch 1973 to August 1973) and would require 

renegotiation of both prime and u'ajor subcontracts with an associated 

unfavorable loss to the Government of the existing cost overrun points. 

It should be noted that, while the cumulative FY-71/FY-72 funding would be 

less due to our inability to recover schedule time in FY-72, the total 

Phase III cost impact would be appreciably higher. Preliminary estimates 

range from $95 to $115 t~illion depending on. our ability to negotiate the 

prime contracts and, in turn, the prime contractors ability to negotiate 

with the major subcontractors. The element of fiscal doubt introduced by 

such a drastic program change does not enhance the Government's chances of 

controlling costs or schedule. 
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THE INTERJ'l'ATIONAL TlffiEA'i' 

The great potential for a major breakthrough in the speed of commercial 

transportation has been recognized by aeronautical engineers and scientists 

for well over. the past decade. Now SST programs by three nations are well 

into the final stage of proof by flight test. DOT information indicates that 

both the British/French concorde and the Russian TU-144 have performed sntis-

factorily at all speeds, including the dc·sign supersonic cruise, and are 

well on the way to demonstrating that the SST age has definitely arrived 

and c~nnot be ignored. 

As of the end of 1970, the Concorde prototype airplanes (001 and 002) have 

completed a total of 376 hours of development flying. Of these total hours; 

86 ~ave been at supersonic speeds and approximately 12 have been at super-

sonic cruise speed. The total number of flights is 188 with 98 of these in-

vovlving supersonic flight. The highest Mach n,umber achieved to date is 

2. 07 ( 1,360 mph) and the highest altit~1de is 58,000 feet. 'I 'JU-144 is 

estimated to have flown over 400 hours with the highest Mach number being 

about 2.2 (1,450 mph). 

Comparative characteristics and status of the competing SSTs are shown in 

the charts. 

Next I would like to discuss the Concorde and its economic potential in 

some detail. 

Concordc 

The British/French supersonic transport is a pure delta wing airplane. 

Thi:-: di ff<~t·s from the U.S. SST, ~-Thich fc·ntun s a. convcntion.:ll hori:wntal 

tail, allot-ling the usc of high-lift dcviccs on the wing for better 

E-4 
E-5 

E-1 
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low·specd performances. ·As a result~ the u.s. plane has shorter takeoff dis­

tances and higher rates of climb over the collltlunity, thereby resulting in 

lower communitynoise and better subsonic performance. The Concorde is 

smaller and shorter, about the length of a Boeing 707, and carries about 

half the payload of the SST. It is also slower, being constructed of 

aluminum, which loses st·rength at the higher speeds which produce higher 

skin temperatures. By employing a more advanced technology and using 

titanium, the Boeing 2707 is being designed to cruise at just under 1,800 

mph. It should have advanced model structural growth capability to speeds 

over 2,000 mph. Approval has hcen given for construction of six production 

Concorde models, in addition to the two flying prototypes and two pre-pro­

duction models currently under construction. Model specifications and per­

formance guarantee negotia~ions appear to be complete at BOAC and Air 

France. Sales agreements could occur as early as March 1971. Reportedly, 

an advanced model Concorde is also being consider·ed which would be larger 

and therefore more competitive with the American SST and the State Depart­

ment has indicated Germany may join in the financing of this advanced model. 

Skepticism regarding the economic viability of the Concorde has been heard. 

\~en compared with the jumbo jets on the basis of seat mile costs alone, we 

could draw this conclusion. However, a quick revieu of the Concorde per· 

forDance to date versus what the engineers had laid out in their test plans, 

giv~s us good reason to believe that the Concorde program will perform as 

designed. ~len one reviews the first 707 original range and payload, there 

is no b3sis at this time to question the adequacy of the Concorde's range/ 

payJond, since all indicntloPs nre thnt th~ fi.:-~t Cc•rtcol"d(' \.;o:ill cnrry its 

57-4153 0 • 71 • ll 
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design payload across the Atlantic and will have better range than the 

first 707 in service which had a ~an~e of about 3,300 statute miles with 

full payload. 

The results of the Concorde test program will go a long way toward answering 

the question, "how profitable vill the arst supersonic transports be? 11 

The Concordc has performed-better than predicted-in many areas. Both proto­

types are flying at their supersonic cruise speed and have not encountered 

insurmountable difficulties. "The specific fuel consumption and vital aircraft 

operating characteristics-have been generally established for the speed regime 

through Mach 2.0 (about 1,350 mph) and have confirmed engin~ering estimates. 

In any event, one must recognize that the Concordc introduces a new class 

of transportation. It t-1ill be the queen of the international commercial 

aircraft fleet as the first_of a new generation transport and because of 

its much shorter trip times. History has shown that speed has value. and 

that the name of the game in transportation is to reduce travel time. This 

value could offer airline revenue in several ways. The most obvious are higher 

load factors and the willingness of passengers to pay a rather modest 

premium fare for speed. 

The Concorde may hevc a surcharge, not because it is needed, but to protect 

the slower subsonic jets flying the same routes.from early obsolescence. Even 

with a snall 15% surcharge above economy fare which is much less than the 

present difference h~twecn the economy and first class fares, tl·c Concorde can 

return 12.8% after taxes at a nominal 5S'Y. load factor. However, at a 70% load 

f.:.:r.or (:quivJlcnt to 0illy 8q pnsscngers) l:h~ C011Cn1·d0. could tnrn ov<:>t" 20% :· r.-8 

after taxes. It is reasonable to expect this to be achieved during the first 

several years of operation, because the Concordc will have a monopoly of 
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supersonic operations, and the potential demand for the higher speed will 

far exceed the number of Concordes available. 

The Concorde manufacturers have been emphasizing the desirability of the 

Concorde as a single-class airplane, with a probable fare level 15% below 

jet first class, catering to travelers who are sensitive to the value of time 

savings. With the advent of the U.S. SST, however, in a likely mixed-class 

configuration, the Concorde would probably be changed accordingly. Further­

more, rather than be used in a head-on competition with lhe more economical 

u.s. SST, the Concorde would be more likely shifted to long-range routes 

with low traffic density, where frequency and load factor considerations 

would favor a smaller airplane with lower airplane mile costs. On this basis, 

the initial Concorde would probably continue in service until improved models 

became available. 

Depending on the test program and on the performance of the production 

Concordcs, the British and French Governments could decide to partially 

subsidize production costs. Since sales price and airline ret\.rn on invest­

ment are directly coupled, a decrease of 20% in the selling price of the 

Concorde through subsidization could make the aircraft one-third more 

profitable to the world's airlines, even at a relatively moderate load 

factor of 55%. 

Chart E-8A illustrates the relationship of load factors and the sales 

price on airlines rate of return. 

The Concorde breakeven load factor for the New York - Paris route at a 

15% surcharge is onl)' 71·!'/. higlH:r thi.IL1 Lhe 7'•7 at the current fan·s :md 

only 2~[/. hf gh~r th:~n the 707. Because of the potential for high load 

E-8A 
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factors, the Concorde should have a good opportunity to·earn as much 

as the advanced subsonic jets, particularly on the high-density routes 

where it will first be introduced .. The U.S. SST's breakeven load factor 

is about 9 percentage points less than the Concorde and at surcharge 

fares would be less than both the 747 and 707. 

Another way of looking ~t the effect of load factors on profit is to 

measure the effect on gross operating profit for the aircraft that will 

be competing in the super.sonic era. Chart E-10 shows that the Con­

corde at a 15% surcharge will earn a higher annual profit than the 

long-range DC-10-30 at load factors above 55%, as well as more than 

the current long-range jets. It is interesting to note that the Con-

corde without any surcharge will earn as much profit at 75% load factor 

as the stretched DC-8. Th~ u.s. SST, as might be expected because of 

its much greater productivity, will earn substantially more annual op-

crating profit than any other aircraft, and at 55% load factor will earn 

about 50% more than the 747 on long-haul routes in transatlantic and 

transpacific operations. 

Kussian TU-144 

Unfortunately, we do not have anything like the depth of information on 

the TU-144 th~t we have on the Concordc. Jtowcvcr, representatives of Pan 

American and Boeing have inspected the aircraft at Moscow. 

The aircraft is a delta wing supersonic transport quite similar in planform 

to the Concorde. Its range equals that of. the Concorde. It is reportedlY .. 
. . !· 

E-9 

E-10 

.E-lOA 

E-2 
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dependent upon the application of titanium in certain critical temperature 

areas. The payload is slightly less t~an t~e Concordc at 120 all-tourist 

passengers. The TU-144 is the first commc~cial supersonic transport to have 

flown and the first to be flown at supersonic speeds. It could be in air­

line service as early as 1972 or 1973. 

In their June 26 issue, the publication Interavia stated: 

"According to a Pravda report, preparatory work for series production of 

the TU-144 SST is almost completed. Aeroflot has announced its intention 

to operate the TU-144 on the route bet,~een Moscow and Khabarovsk, a jour­

ney time of 3 hrs. Aeroflot also envisages the creation of a route for 

the SST linking Moscow-Delhi-Singapore-Tokyo." 
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I have just expressed to you my conviction that foreign governments do 

have promising SST developments that are much further along than ours. 

These aircraft represent a distinct tln·eat to our present position of 

superiority in the air transport and aviation industry, and further to 

our ability as a nation to continue to maintain a favorable balance of 

trade. This threat does not concern the u.s .. SST alone but reaches out to 

cover the whole family of aircraft that the United States is now able to 

offer the nations of the world for any and all missions or transport 

needs. Before going further into the 11 family" concept and its ef feet on 

the aviation world market, I would like to discuss some key aspects of 

balance of trade, which is, after all, the prime index of whether or not 

this country is maintaining economic viability and prosperity on an in­

ternational basis. 

The balance of payments problem is amazingly complex. It is virtually 

impossible to accurately relate one account like aircraft exports to the 

total balance of payments. Our paymcnts1 balance depends upon many in­

terrelated aFpects of the financial and economic fibers of our economy 

and for that reason the u.s. SST Program analyses· are in terms of the 

balance of trade considerations. Historically, this country has had a 

strong position in its balance of tra~c that hQs enabled it to help other 

countries of tho \~orld and in so doing still maintain equilibrium in the 

total balance of payments picture. 

It is w~ry sir;ni He ant that est imatcs of the mar,nitucte of the SST imp~ct 
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upon·our u.s. balance of trade, made in 1969, were to a large extent, 

influenced by cables from our overseas embassies indicating the Concordc 

program would probably not reach the commercially-viable production ~tagc. 

In 1970, most of the covt~rnment agencies !1avin(; concern vith ss·r develop­

ment, including the St~te DE'partment, concluded that the Concorde flight 

test program to date was going better than orig~nally anticipated. It 

appears that their SST is headed for commercial service in early 1974. 

United Kingdom and French officials indicate initial sales announcements 

are expected early this year. The airlines while not completely satisfied 

with the capacity of the first Concorde nonethel~ss continue to support the 

program and both the French and British Governments have made sizable fin:.w­

cial investments to get the initial production Concordes underway, in their 

determined bid to overcowe the u.s. lead in air transport sales. If a 

supersonic transport of British-French design appears on the world ain.1ay:> 

within three years, a few essential facts and factors related directly to 

trade balance are worth considering. 

In the earlie~ balance of payments studies there was serious concern 

that the u.s. SST through its speed would generate increased tourism and 

that this tourism would have an adverse effect on our total balance 

of paym~nts picture and negate the advantages the U ,S, would obtai.n 

in the trade account from selling 500 SSTs. Underlying the~e studies 

was a general consensus by th~se departments having such concern 

that the Concorde progra~ would not be viable. 

Ho\orcver, if there is a viable Concorde this oft-described "speed-

hc·tlvc.>cn the Nac:h 2.2 dl•sign spc.:C'rl ConcordE' and M:tch 2. 7 SST is 
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relevant. The speed-induced travel concept, if accepted, was used to 

illustrate a potential negative services account impact from travelers• 

expenditures abro.ld, port expenditures, a~d the 1 ike that lwuld all be 

charged to the U.S, SST. Under the assumption of no Concorde, the amount 

could be sizable. But with the Concorde in airline s~rvicc, as all re­

sponsible agencies now indicate, then the induced u.s. expenditures abroad 

over the SST time period to 1990 Are·roughly estimated at about $3 to $4 

billion as compared to a roughly estimated favorable trade swing of between 

$17 and $22 billion in 1967 dollars. Also, there is considerable difference 

of opinion as to the validity of sp~cd-induccd travel and for this reason we 

did not include this input in our charts. Additionally, no weight has been 

given, either in the past or in our present computations, to the positive 

effects on exports or on overseas investment income from increasing the 

producitivity of business air travelers, a further conservatism. 

The trade balance computations used prior to last year did not adequately 

reflect the ••real world" of airline equipment purchases. The assunption 

that the free world airlines will continue to buy about 84% of American 

made civil subsonic jets regardless of our action on the U.S. SST is not 

a valid premise. Airline executives make their purchases only after care­

ful examination of the rnanufacturcris 11 farnily of aircraft." If the United 

States restricts itself to the jumbo jets and the tri-jets for the 1980s, 

then the foreign family of civil transports -- the Concorde for "blue rib­

bon11 overwater routes, the A-300 twin engine 250-passenger low-cost airbus 

(Figure G-6) and the French Mercure replacement for the DC-9/Boeing 737 G-6 

(Figure G-7) -- may well, and probably will, induce many airlines, G-7 
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especially nationally-owned foreign airlines, to purchase their 11 family11 

outside the u.s., in fact, "closer to home." In addition to pressure on 

foreign flag airlines to re-equip with home-manufactured airplanes, there 

are many inducements that can make purchase of non-U.S. transports attrac-

tive. These include price discounting, trade-in allowances, purchase 

loa~s, low interest rates, favorable warranti~s, and low-cost spare parts 

and servicing arrangements. The efforts of the Soviets to develop their own 

family of aircraft for export is shown here in the recent advertisement of E-12 

Aviaexport. 

When the u.s. technology is matched by the civil aviation industry abroad, 

the ~.s. airplane manufacturers begin to encounter a business arrangement 

commonly referred to as the "offset agreement." For example, for McDonnell­

Douglas to make a Canadian airline sale, they may have to put the wing and 

taU manufacture into a Canadian plant, or l'lhen Lockheed wants to sell to 

British airlines, a Rolls-Royce engine .may be require~, and for the McDonnell­

Douglas jet to be eligible for Alitalia markings may require fuselage panels 

built in Italy. These are actual occurrences! The significant impact of 

this fact (which reaches billion-dollar levels) upon balance of trade 

was not considered in prior trade balance studies. However, when our 

technology takes a big jump ahead of foreign tech~ology, this negative 

offset disappears. We already have an advantage in technology in the U.S.A. 

The labor and material to build the all-titanium U.S. SST will be all 

~rican, an added safeguard to our trade balance and national economy, for 

no other free nation has the titanium manufacturing technology of the 

United States. 
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One thing is clear in the balan~e of payments area: it is e~tremely diffi­

cult to predict \·lith much precision future developments of the major nations 

and aircraft companies of the world. We do know that the continuing high 

GNP growth rate of the developed nations will increase the air travel of 

foreign nationals and the need for greater capacity and productivity. Note 

the North Atlantic travel growth in 1970 in spite of domestic travel level 

off with the business recession. It is questionable that comparison of 

the u.s. SST versus the Concorde should be done on an all-black or all-white 

premise .. Nevertheless, in order to simplify the presentation of potential 

trade swings, it is necessary to make assumptions that there would or would 

not be a u.s. SST competing with the foreign-built supersonic transports. 

To the best of our ability, our trade balance studies consider real life 

factors, but, at best, these projections only convey possibilities of wh~t 

could happen. 

A summary of the results of DOT studies shows that if there is a viable 

Concorde and no u.s. SST, we suffer a trade imbat'ance from 200 Concordes 

imported worth $7.0 billion and lose by not building an SST, $10.1 bil­

lion from sales abroad, for an unfavorable swing in trade balance of 

$17.1 billion. (Figure G-8). If a more airline-economical Concorde II G-8 

appears, this unfavorable trade impact would grow to $22.1 billion. 

This represents our conservative or base estimate and is due to a 

greater impact upon the jumbo tri-jet market from a more commercially 

attractive Concorde II. However, taking into account the effect on im-

port sales of a more favorable "family of civil aircraft," this impact G-9 

co,Jl cl r,row to $7.7. 1 hi11 ion cud, when the real world offset as;reements 
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are accounted for, then this trade impact could reach almost $30 billion, 

all computed in 1967 dollars, over a 12-year period (1978-1990). (l<'igure 

G-9). 

When we apply a conservative escalation of 3% per year to current dol- G-10 

lars through 1985, only half the life of the production program, the 

trade impact numbers can rise dramatically from. a minimum of $17.1 bil-

lion to $45.6 billion over a 12-year period, or $3.5 billion per year. 

(Figure G-10). 

Finally, when aircraft arc sold over a time period such as the u.s. SST 

1978-to-1990 .time span, the spare parts for aitframe and engine support 

can add exports with a value of 50% of the initial sales price. This 

factor has also been largely ignored in our previous trade balance as­

sessments. If we add this to the above highest estimate, over $50 bil­

lion trade swing can be projected. This does not include u.s. servicing 

activities worldwtde that employ u.s. people and bring revenue into the 

u.s.A. 

Export business of this magnitude is no longer easily attained or 

duplicated in other product fields. An examination of Commerce De­

partment statistics shows a steady erosion of our export markets and 

a migration of 'our technology abroad. Automobiles, for example, 

passed from a favorable to an unfavorable balance of trade in 1968 

and in 1970 '~e imported $2.3 billion more than \-JC exported. 

Unfortunately this trend is continuing and information recently 

av~!ilabl13 ~ndicatc~ tlv .. t import~d car sJ.lc:; s~t a lH!\,1 hi;;h in July 1~·70 

G-12 
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up 25% from the year ago figure. Imports of iron and steel products are 

up 145% over a 10-year period. Consumer goods, excluding automobiles, has 

shown more than a 297% import rise in the'samc period. Exports associated 

with our electrical and electronics industries also represent a disturbing 

situation. Since the mid-1960s, our electronics exports have been grow­

ing approximately 15% per year. However, during this same period, 

imports have been increasing at the tate of 40% per year. Should these 

trends continue, it appears that by the end of 1972, our imports will 

exceed our exports in a field in which we originally excelled in technology. 

On the other hand, the products of American civil aircraft technology have 

been near the top of the export list for the past 10 years. This is a 

strong technology base that we cannot afford to default. 

It is a significant fact that our exports of civil aircraft are being 

converted to favorable trade balances at a ratio in excess of 90%. In 

other words, 9 of every 10 dollars of civil aircraft exports contribute 

to our favorable trade balance. This point has not been lort !n the de­

liberations of Sir George Edwards, Managing Director of British Aircraft 

Corporation, who recently said that the economic future of Great Britain 

is largely dependent upon the advance of aerospace and related technolo­

gies, mainly due to the high conversion ratio of exports against import~ 

for high technology items. Quite clearly the $2.7 billion of civilian air­

craft engines and parts which the u.s. exported in 1970 would have a much 

greater imp~ct on the British economy where the total Gross National Product 

is less than one-eighth of that of the U.S., should the British be able to 

achieve this level of aircraft exports. 
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A high technology base by means of an advanced competitive aerospace indus­

try, provides an advance~ technology spillover to other areas such as titanium 

usage in the chemical industry. The maintenance of an advanced technology 

base serves to enhance the position of the United States in its dealings 

with the other nations of the world. Civil aviation leadership means ad­

vanced technology unmatched outside the u.s. an~ promotes a stable trade 

balance. These attribu~es work together toward a common end - a sound u.s. 

economy. Without a sound economy, we can never honor our commitments'to 

better education, better.housing, better health, better law enforcement, 

better transportation, and, to improve our environment, a better quality of 

life for all 
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PRODUCTIVITY 

Aside from the need for an SST as an ov~rall U.S. national transportation 

requirement, there is the very important consideration of the attactive­

ness of the U.S. SST to the airlines, both U.S. and international, based 

on its speed and productivity. 

Productivity refers to the ability to do work efficiently. In air trans­

portation terms, one measure of producti.vity is available seats per air­

plane times the speed. Analyses in these terms show the u.s. SST to be: 

0 Three times as productive as the Concorde ar\d the jumbo tri· jets. 

0 Almost twice as productive as the 747. 

0 Four times as productive as a 707. 

0 Sixteen times as productive as a nc..:6. 

0 About one hundred times as productive as the DC-3. 

New productivity levels provide the basis for the airlines to~ 

o Acconmodate the .::ormal travel growth requirements coincident 

with attractive service in terms of depa~ture and arrival 

schedules. 

o Maintain a reasonable financial return in spite of cost 

escalation. 

o Provide the traveling public with reasonable tares, and 

o Maintain reasonable worldwide civil air transport fleet 

sizes. 

'fhc impact of. productivity i·•cn•Dscs ;p the light of these factors, is 

t~1 L1~ilil.:Lc• inlct·.wtion;;1 u \·uuw p.·.~.;.;~,nger ntilcs1 growth, ,.oJ<s~r.v<H i·;.;Jy 
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proj~cted by Boeing, to be su~h that by 1985, the SST traffic alone will 

equal the entire free world traffic of today. This means 260 billion 

revenue passenger miles or 100 million people traveling by SST -- and 

this with no super~~ overland flights. Almost 75% of all intercon­

tinental flights are projected to be in SSTs. This would require about 

720 additional 747s or about 1,200 Concordes to do the job of 423 u.s. 

SSTs. As a means of showing how important it is for aviation to plan 

ahead, and to underscore why we must go ahead now, examine what would 

have transpired had the aviation industry not been ready, capable and 

willing to offer the nec.dcd advances in aircraft technology, reflected 

in improved productivity per dollar, through improved models about every 

5 to 8 years. 

o Only 345 pre-war DC-3s were built to serve the airlines of the 

entire world. By 1947 the DC-3/4 and Constellation fleet had 

grown to 2,000 civil aircraft. 

o At the end of the piston engine airplane era, a total of some 

4,500 DC-6s, DC-7s, Constellations and other piston airplanes 

were in use by the airlines of the world. 

Today the airline fleets of the free world number about 3,500 subsonic jets, 

and these aircraft carry about 3% times more traffic than the airline fleet 

at the end of the 1950s. Had the industry not pressed ahead with the jet 

age; in spite of all the outcry of the critics of progress of the early 

Fifties, we would today be choking the airways and airports with piston 

aircraft and be C.:lusing significant environmental degradation. 

not continue lo move ahead with its Cldvanccd generations of more prC'duc-tive, 



174 

more comfortable, safer, more reliable and cleaner air transportation,· then it mus't 

fall behind -- there is no standing still. The economic benefits re-

sulting from meeting the inc1·eased demand will be reaped by countries • 

currently planning and aggressively pursuing this lucrative market. 

Some critics of the u.s. SST contend that international air travel is limited 

to an insignificant seg~nt of the U.S. population. Consider the compost~ 

tion and magnitude of air transportation projected for the 1980s. It ap­

pears this next advance in travel - co11111unication - cultural exchange -

business will be of service to a significant segment of our u.s. popula­

tion. Examination of present day travel and that predicted for the 1980s 

shows that: 

o Today, some 44. 7 .. 1Dillion separate Americans (22% of our population) 

travel by air domestically and over 6 million internationally (3% 

of our population). 

o By 1985, whic~ is only the mid-life of the first generation of 

SSTs, 507. of our population, 126.4 million An~ricans will travel 

by air domestically and 25 million, or 10% of our population, in­

ternationally. This is hardly ;i 11 jet set." 

o 62.3% of international air passengers between the U.S. and foreign 

countries are u.s. citizens. 

o The business/pleasure split of international air passengers is 26%/ 

74% for the North Atlantic and 24%/76% worldwide. Passengers in the 

Pacific area are split about 50-50, business and pleasure. 

o The North Atlantic routes represent the most lucrative airline rou~e 

systc:r, in the ,,.,,dd, c.1n:yf.ng ovC'r 6 ud11ion 1·~·0pl<'. in 1969 hctweaen 

North America and Europe and projected to cnrry 28 million in 1985. 

About 2 million Americans or .1% of our population flew this route 
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in 1969, and about 9 million are expected to fly in 1985. During 

the 1960s, 19 North Atlantic carriers flew 31.3 million passengers. 

Passenger volume increased 243% from 1960 - 1968. This air com­

munications system links the two most powerful economic communities 

in world history - Europe and the United States. By shrinking dis­

tances on the entire globe to 12 hours or less, the u.s. SST will open 

up similar traffic ir. other directions from the U.S. The forecast 

growth rates shown in Chart H-14 indicate that the Pacific area H-14 

in~luding Australia and New Zealand will grow at higher rates in 

the period to 1980 than the North America-Europe traffic. The 

1975-1980 period should reflect the initial impact of Concorde 

and SST operations, yet the growth rate indicates about one-third re­

duction from the preceding period. This indicates the conservative 

natu~e of the SST forecast. It is very significant that although 1970 

was a bad year for domestic airline travel, with a growth of only 2%, 

international traffic on u.s. airlines was up about 19%. 

o From a profit standpoint, the SST clearly aims at the prime market. 

Long-haul routes are traditionally more profitable than short haul. 

Most SST flights will be "long distance.'.' International operations 

have been shown from CAB statistics to be consistently 60% higher 

in rate of return than domestic operations, returning 9.67. interna­

tionally versus 5.9% on total investment, based on the 10-year aver­

age through 1969. This is important to the SST program and fleets 

of the future in terms of: 

0 R<•p.1)'!r.f'nt of the rrt•v:-rnl\",('nt CORI share. 

o A healthy airline i11Justry. 

57-45S o - 71 - n 
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A more rapid payoff of the new equipment directly for a greater 

return on investment. 

Greater productivity is also ·the way the airlines generate the funds to pay 

back the loans required for new equipment. 'Huch has bc~n said about the 

potential price of a U. s. SST escalating from a 1970 estimate of $37 million 

per airplane to the order of $50 million in 1978. Historically, new equipment 

has produced sufficient revenue to pay back its cost in about 5-6 years. The 

SST is not expected to be an ~~ption in this respect because of its expected 

very high productivity the ability of the airplane to produce revenue. 

This is strikingly illustrated in Chart H-15, showing that the SST can earn H-15 

annually over 2~ times as many dollars per installed seat as the 747, and an 

even greater margin over the Concorde ru1d other long-range subsonic jets. 

This comparison assumes no supersonic surcharge and 55% passenger load factor. 

There still remains the question of what the U. s. SST productivity will H-10 
H·ll 

do for the average traveling citizen, (all 25 million of us) in 1985. 

An examination of cost history and projections to 1985 shows a steady rise 

in costs for all aspects of airline operations except for fuel. In spite 

of this all too familiar trend, airline fares, compared to the Department of 

Labor Consumer Price Indices, have actually decreased since 1947. The ability 

of the airplane manufacturing industry, combined with progressive airline 

management, enables n.::trly 45 million Americans or about 2_2% of our population 

today, to enjoy the phenomenon of one of the few remaining 5 cent cigars in 

the fol1m of lower air fares ~hile other prices have risen an average of 

50%! The U .. S. SST will be available to the 25 million Americans ,.,ho "'ill 

fly internationally or 10% of our population to further enjoy these bencifts 

in Ch(• 1980s. 
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In summary, productivity has made it possible for the airline industry to 

accomplish the following: 

o Hold fleet sizes to manageable levels and offset cost escalation. 

o Maintain a low fare level, enabling more people to fly. 

o Accommodate kno'm travel srotvth trends with adequate service 

and constantly impro~ing l~vel of comfort and safety. 

o Provide airlines with earnings generally adequate for solvency 

and continued gr~.;th. 

o Keep airway and air~ort congestion from reaching impractical 

levels. 
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THE ENVIRO!\'HENT and the SST 

The Administration's position, Secretary of Transportation Volpe's 

position, and certainly my own position on the SST in relation to the 

environment is that the u. s. Supersonic Transport must be demonstrated 

to be acceptable under the terms of the Nation's commitment to higher 

environmental standards. We do not intend to allow supersonic air 

transportation to further blemish what astronaut Frank Borman so aptly 

described as "the good earth -- an oasis in space". 

Secretary Volpe made the Administration's position quite clear when 

he said in a speech last month "tha.t th~ prod~et.L9n progrllm will not 

proceed if tests of the prototypes indicate s.erious damage to the 

fabric of the natuTai·world, or .social problems that we can't treat and 

assimilate"·. 

The apprehensions that have thrust environmental aspects of SST 

operations into public prominence are based on theory, conjecture or 

scientific speculation. While many of these concerns are sincere, and 

while I consider it entirely proper that we examine the potential environ­

mental consequences of our actions, I suggest we should differentiate 

between fear and fact, and not confuse possibility with probability. 

On that basis, I would like to summarize for the members of the 

Committee the circumstances pertaining to the SST and the environment, 

as they now stand, 

First, the program never has sought to avoid environmental issues or 

evade environmental responsibilities. For example, the SST contract was 

the first transport~ticn clcv~l~;~~nt pr~3r~m to contain noise objccL]~~~. 

acknowledging that noise has been a common concern and lower noise levels 

a goal of our efforts. r-6 
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Similarly, smokeless engines for tite airplane have long been a 

production requirement. 

For.nearly five years, the Government has acknowledged that flights of 

civil supersonic aircraft ~~11 not be allowed over the United States at 

speeds that would cause a sonic boom to reach the ground. 

Every possible environmental effect radiation on passengers and 

crew, sonic boom, noise pollution, atmospheric effects -all of these 

concerns were subjected to inquiry or investigation even before "environment" 

and 11 ecology11 became household words. Further research in all of these 

areas is continuing. 

Secondly, there is no evidence or likelihood that sup~rsonic aircraft 

operations will cause .any significant adverse effects on our atmosphere 

or the global environr,,ent. That is the consensus of the scientific 

community at this point in time, based on existing data. Further, there 

is gener~l agreement that two prototype aircraft .will in no way endanger 

the env.ironment. Mr. Russell Train, Chairman of the President 1 s Council 

on Environmental Quality, has so testified before the Senate Joint Economic 

Committee. 

The question that concerns all of us is what effects, if any, will 

large-scale operations by supersonic aircraft have on the environment we 

all share -- bearing in mind that whether or not the U. S, SST goes into 

commercial service, the British-French and Russian supersonic transports 

will be flying in.sorne numbers, in addition to the countless military 

aircraft operating at supersonic ~peeds or 3ltitudcs. We cannot answer the 

question ccmpletely or absolut~ly tod~y, but there are certain facts -· . 

presently nvailllblt> \·ihich provide insigl1t int0 ll1t· !Jlv~IL:·t:·· <•nd indjcate 

to me that the more clmclusivc answers we all st'ek arc within reach. 
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First, there are the findings of the ~ITT-sponsored ~tudy of Critical 

Environmental Problems (SCEP), a month-long seminar held on the campus of 

Williams Colleg~ during the summer of 1970. A portion of the study was 

given over to the possible impact of the SST on world climate. F-38 

Not surprisingly, the SCEP advocated more research. But equally 

important, I b~lieve, the chairman of this scientific working group made 

it clear that there is no reason to halt or dehy work on the U.S, SST 

prototype program. This fact, unfortunately, did not ahtays emerge in the 

press reports and commentary on the SCEP findings. The misleading accounts 

of the SCEP's position led the Chai~man of the Working Group, Dr. William 

Kellogg*, to issue a subsequent statement, saying in part: 

"I am very much.distrubed over recent gross exaggerations 
and scientific mis-statements regarding the SST's potentially 
harmful effects upon the atmosphere and man's environment. 
Last August a group of scienUsts at the MIT Surm~er Study 
stated that there are indeed environmental uncerteinties, 
caused in no little part by gaps in available information, 
which require additional research in order that they may be 
resolved. I pointed out at that time ~nd want to strongly 
reaff:f.rm that there is no environmental reason to delay 
construction of the two prototype SST's. 

"It is my profound hope that the U.S. Congress will not be 
mislead by these exaggerations or by scientific mis-state-
ments. Dr. Ed »avid's** statement, which Dr. Walter Roberts*** 
and I strongly endorse, says it well: 'Let's not suppress 
technological advAnces but through research, development and 
experirn~ntation make sure that those advances are obtained 
without undesirable side effects.' I support a vigorous environ­
mental research program in parallal with prototype SST 
construction. Don't downgrade the ability of American 
scientists and engineers to ap~ly their genius to the 
successful resolution of uncertainty. 11 

;': /,sf.Ol'l<Jte Dirc·.::tl)l" of th~ ;; .tJOI!ul C· .• ll~r for Alr.!vSphcric rrl:~..:...~r.ch, 

Moulder, Colorado. 
** Dr. Edward E. David, Jr., the President's Science Adviser, in a state­

meht issued December 5, 1970. 
**"kDircctor, National Center for Atmospheric Rcs'3arch. 
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Without going into detail, let me enumerate the principal findings 

of the SCEP group as they relate to the SST and the environment. 

1. The additional carbon dioxide from SST operations at 60,000 feet 

to 70,000 feet altitudes will cause no problem. 

2. The water vapor content of the stratosphere will probably be 

increased, but the significance of this change is not known. The SCEP 

group did express opinions on several possibilities: 

One, that increased winter cloudiness in the polar region 

might occur. 

Two, the added water vapor mBy increase the thickness and 

extent of stratospheric clouds already observed in the polar 

region at night. Ho,oTever, the direct radiation effects would 

result in warming of air at ground level in regional areas of 

peak moisture concentra~ions by less than 0.1 degree centigrade 

on a world-wide basis and cooling in the stratosphere by a few 

degrees centigrade. 

Three, the reduction of ~zone due to water vapor interaction 

would lie well within the present day-to-day and geographical 

variability of total ozone. 

3. The group noted that reduced ozone could admit more ultraviolet 

radiation to the lower atmosphere. Predicted ozone changes, however, 

would be insignificant. 

4. With regard to particulates, the direct role of quantities of 

CO, C02, NO, N02• S02, and hydrocarbons in altering the heat budget is 

r.n·, 11. 1 t is nlso likely that th~ir l.nvolvcmont in ozone photochemistry 

is ev~n less significant than water vapor. 
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5. The Group found that SST operations will introduce particles into 

the stratosphere in proportion to the sulphur content of fuels and the 

amount of hydrocarbons and soot contained in the exhaust products. We 

know, however, that tomorrow's aviation fuels will contain much less 

sulphur than today's fuels, which contain about 0.05 percent sulphur by 

weight. Sulphur in fuel serves no practical purpose, and its reduction 

will result in a significant decrease in the generation of particulates 

by aircraft engines. In fact, use of jet fuel with a 0.01 percent sulphur 

content·(instead of 0.05 percent) would reduce emissions by 80 percent. 

The o~erall conclusion reached by the scientists who participated in 

the 1-fiT .summer Study is one of uncertainty as to the extent of effects 

from supersonic aircraft operations. The course they recommended is very 

likely the one you and I would propose -- the obtaining of more informa• 

tion on which a factual, well-reasoned, objective decision can be made. 

An American Geophysical Union ~ymposium on environmental effects of 

supersonic aircraft was held in San Francisco in December 1970. The 

papers and panel discussions featured during that symposium were in 

general agreement with the conclusions reached by the MIT study group. 

The SCEP and the AGU did not deal with cosmic radiation, but facts are 

available which show that SST passengers and crew will actually experience 

less radiation exposure than subsonic jet traveler~ because bf the 

shorter time duration of travel in supersonic transports. 

It is known, for example, that radiation exposure at different geo­

graphical locations on the surface of the earth vary from 35mrem to 200mrcm 

per yc11r, sho,nng that ht•nviri beings are continually exposed to radiation F-15 
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of varying intensities. In some p.uts of the world people in their 

norrral environment receive greater annual exposure than encountered 

in SST or in subsonic jet travel. 

A flight crew of the SST, based on an assumed 200 flights a year, F-14 

will be exposed to approximately the same radiation as crews of subsonic 

jets generally less than 10 percent of the 5.0 rem per year exposures 

allo,~able by the International Commission on Radiobiological Protection 

as permissible. (Normal international jet flight crews today average 

about 120 flights per year.) 

To evaluate and apply the facts chat .are known, and to investigate, 

analyze and advise on the concerns that do not yet have full or final 

answers, we have -- first -- established the SST Environmental and Noise 

Advisory Committees, and -- secondly -- rJssembled a comprehensive 

research program encompassing all of the areas where more information 

and data are necessary. 

The members of the SST Environmental Research Committee are identified 

on this chart. The Committee is chaired by Dr. S. Fred Singer of the F-2 

Department of Interior. Dr. Singer is a former Dean of the School of 

Environmental Sciences of the University of Hiami, and is Chairman of 

the American Geophysical Union's Committee on Environmental Quality. His 

committee includes the most knowledgeable and highly respected professionals . . 
in the atmospheric and radiation fields. 

I asked Secretary of Commerce Stans to request the Commerce Technical 

Advisory Board (CTAB), a body of distinguished, non-governmental scientists, 

to convene a panel on SST Environmental Research. CTAB agreed and Lhe 

panel is now conducting an independent analysis of SS'f environmental 

concerns. It is reviewing the cnvironrtental research program to insure 

( 
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that it is correctly structured to resolve environmental uncertainties. 

Their findings and recommendations will be most helpful in support of our 

environm~ntal research effort. CTAB, as you probably know, recently 

tackled the issue of removing lead from automotive fuels. 

Dr. Fredrick Henriques, a photochemist, and CTAB member, chairs its F-2A 

SST panel. The other panelists are listeJ on this chart. They represent 

a range of environmental interests and expertise. The CTAB Panel has 

available to it, governm~nt liaison representatives from every concerned 

agency, including EPA, HEW, CEQ, NOAA, HUD, STATE, DOD, DOT, and INTERIOR. 

Also, in cooperation with other departments and ag~lcies of the 

Government, we have defined and have underway a program of research into 

many of the areas where concerned groups, like the SCEP, have indicated 

research is needed. In the SST Climatic Impact Assessment program, for 

example, the Government will conduct research to improve our knowledge 

of engine exhaust emissions, atmospheric monitoring, chemical dynamics, 

atmospheric modeling, and contrails and polar cloudiness. As information 

becomes available it will be communicated to the Congress and to the 

agencies charged with responsibilities for environmental preservation and 

protection. 

Let me turn no'" to the subject of ~. which has long been a major 

concern in the development of the SST, 

The members of the SST Community Noise Advisory Committee are identified 1·· 
F-• 

on this chart. The representation is diverse, and includes some of the 

outstanding authorities in the propulsioq and acoustic fields. It is no~. 
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only very gratifying to me that these gentlemen have agreed to serve in 

this important capacity, but I believe their presence indicates the 

intense desire of people in Government and the private sector alike to 

overcome the excessive noise which has hcen detrimental to the broader 

acceptance and greater progress of ait transportation. 

The noise characteristics associated with the SST have been perhaps 

the most misunderstood and generally confused aspect of the various SST 

environmental concerns. Some apprehension is certainly understandable, 

but the facts do not support the degrees of concern and emotio~ that have 

been expressed. 

These are the facts: 

First, the SST will be quieter over the community than the typical 

jet in the ~resent intercontinental fleet. The noise level, at the 

designated measuring point -- one-and-a-half miles from the end of the 

runway, approximately -- will be within the limits of the FAA rule for 

subsonic jets. This means the SST can be expected to relieve, not 

aggravate, the present noise situation over the community, where people 

live or work. 

Secondly, the approach noise of the SST over the community will also 

be lower than the present-day 707 and DC-8 jets. The high-pitched 

· 
11whine" of the compressor of today's jets will not be heard from the SST 

because of the unique supersonic engine inlet. This inlet prevents the 

whine from propagating forward, thus reducingannoyance to the people on 

the ground. 
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Now, thirdly, we have the ques~ion nf noise on the airport itself, 

or what is referred to as 11 sideline11 noise. 

In most communities this is not a serious concern with present 

aircraft, simply because airports are not expected to be quiet places and 

the people who work there or frequent airports.understand and accept 

this. In fact, the operators of a major international airport have told 

me they have never had a public complaint attributable to sideline noise. 

With the SST, however, because of the size and power of the engines, 

sideline noise has been a major technical challenge. Based on the 

propulsion and acoustic technolo&ies then in hand, the sideline noise 

levels from the SST srpeared in the past to be greater than we preferred. 

We have, however, had intensive and aggressive noise reduction programs 

under way for a number of years, and these programs are yielding results. F-41 

Recent testing has rcv~aled significant breakthroughs which have 

dramatically improved the SST noise posture. 

Last month I received a letter from Dr. Leo L. Beranek, Chairman of· 

the SST Community Noise Advisory Committee, informing me of his Committee's 

latest findings on the noise characteristics for the production u. s. SST. 

Because of the importance of Dr. Beranek's conclusions, I would like to 

present .the letter in its entirety for the record. 

"We are pleased to submit this interim report on tho activities 
of the SST Community Noise Advisory Co~~tteo, which you appointed 
in July 1970. Our initial step was to review the SST noise 
objectives in relation to the noise situations currently prevail­
ing at the Nation's airports together with the projected improve­
ments resulting from the introduction of new, quieter subsonic 
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airplanes meeting certification requirements of FAR 36 (Federal 
Aviation Regulation- Noise Standar~s: Aircraft Type Certification). 
This review also included meetings ~ith the airlines, airport 
operators, Boeing, General Electric and representatives of 
Government ag~ncies active in aircraft noise. 

"On September 11, 1970, I reporteJ the first conclusions of the 
Committee to you as follo\.;s: 

1. The noise levels for the production SST should be the same 
as those imposed by FAR 36 for new 4-engine, intercontin~ntal, 
subsonic transport aircraft. 

2. To meet the above objective, added emphasis should be given 
by Boeing and General ~lectric in their respective noise 
programs. 

"Since that oral report, the Committee has kept abreast of progress 
on the program relative to reduction of the noise level$ projected 
for the production SST. On February 4, 1971, we reviewed in detail 
with Boeing and General Electric the status of engine and aircraft 
design of the production SST '~ith respect to noise. This review 
included results of recent tests on a number of jet noise suppressors, 
aircraft and engine performance, and the adequacy of engineering 
methods in predicting the noise levels for the production SST, 

"We conclude that the level of technology demonstrated by Boeing 
and General Electric is sufficient to achieve the noise level 
objectives we recommended. We are available to discuss our find­
ings with you and other concerned parties, as you deem appropriate." 

We have discussed these findings with Dr. Beranek, and with Boeing 

and General Electric. On the basis of the analyses now available, we are 

confident that prior to production commitment, the capability of the . 

commercial SS'f to achieve noise levels consistent with those required for F-9 

certification of new four-engined, intercontinent~l subsonic transport 

aircraft will be demonstrated. 

The Airport Operators Council International has been sufficiently 

impressed with the projected SST noise levels to write a letter of 

endorsement of the SST program to the President. In this letter the 
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Council says, and I quote: "We see the SST program as a unique opportunity 

to reduce community noise,·air pollution; and congestion while improving 

air transportation ser~ice through an orderly, well-planned program 

involving international coordination between airport and airline operators, 

manufacturers, and governments." 

There is one other environmental factor that remains to be discussed, 

and that is sonic boom. Here there is little to say, except that no one 

I have any acquaintance ~~th advocates flights at boom-producing speeds 

over the United States, and everyone involved in any way with the program 

is agreed "that restrictions on overland flight arc appropriate. The 

proposed Federal Air Regulation specifically prohibits flights over the 

United States at speeds that would create a boom on the ground. llaw 

to that effect has been proposed, and the Department of Transportation 

poses no objection if a law is the desire of the people and the Congress. 

I would point out, however, that flights over land area are not, and 

never have been considered necessary in order for SST operations to.be 

profitable. The economics of the SST are based on the fact that 70 percent 

of the surface of the globe is water, and that 89 percent of all inter-

national airline route mileage (over 700 miles) is over water. 

To conclude this portion of my statement, let me summarize by saying 

that the Department has complied with the terms of ·the National Environ­

mental Policy Act (Section 102) requiring that new technical developments 

be demonstrated as b~ing compatible with sound environmental practices. 

Our SST Environmental ltnpact Statement was submitted, along with the 

on Environmental Quality, We have discussed the envirorunental issues 

with members of the Counciland with the Administrator of the Environmental 
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Protection Agency and his staff. We have considered carefully the 

findings and opinions of qualified environmental authorities, such as 

those engaged in the SCEP, and all concerns are being given the close 

attention of our Advisory Committees. We arc continuing the research 

necessary to enable u~ to determine the environmental acceptability of 

the SST before any cotll!l!itments are made for commercial production. 

As 1 mentioned earlier, the question that concerns us all pertains 

only to large-scale operations. The prototype program, rather than a 

threat, is a means by which environmental questions can be better 

answered and unknowns resolved. 

' 
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EHPLOYMENT 

Gentlemen, as we are all painfully aware,. aerospace employment and more 

specifically commercial transport aircraft development and manufacturing 

employment has been experiencing a sharp downtrend since its mid-1968 

peak. Elements contributing to this include declining sal~s of large 

civilian transport aircraft as well as reduced ~xpenditures for military 

aircraft, missiles and space programs and the civilian space program. 

Aside from the international balance of trade implications of the u.s. 

SST Program, I would like to emphasize the very important consideration 

of the domestic economic impacts. Certain sections of the country are 

already experiencing significant economic problems and wit!. : increased 

employment stability, ·these can be expected to multiply. Inherent in 

employment losses, of course, are other material considerations, such 

as personal hardships including severe relocation expenses and increased 

burdens on state and local governments which tend to compound rather than 

alleviate the problems. 

The foregoing factors should be considered in evaluating the U.S. SST's 

contribution to the overall good of this country. During the production 

phase, the SST Program will provide a direct labor force of 50,000 jobs. 

Through the multiplier factor, the impact more reasonably can be expected 

to concern 150,000 jobs in the next 15 years if we fail to respond to the 

foreign SST challenge which is being posed. In this way, '~ will con­

tribute to a 11brain drain" on the aerospace industry specifically and on 

the technological expertise inventory of ~he U.S. in general. 
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Foreign Jmp~~ 

We have already experienced some labor impacts growing out of the business 

arrangements commonly referred to as "offset agreements." Basically, these 

come about when U.S, technology is matched by the civil aviation industry 

abroad and in order for U.S. aircraft manufacturers to sell their expnrt 

products, a port ion of the plane is required .lo be manufactured in the 

purchaser country, as !~have already pointed out. 

Quite obviously in these circumstances, U.S. aircraft manufacturers 

were placed in a position of having to adopt a 11 half a loaf 11 approach 

in dealing with these agreements. However, in the SST program we arc 

now dealing with tC)e whole .loaf, since ~·e alone possess the necessary 

titanium technology. 

As opposed to the feeling which has persisted in some quarters that the 

Concorde would never be a viable product, there is ever increasing evi­

dence that this program is for real. Given the opportunity to extend 

the initial Concorde effort into a second-generation aircraft which 

could be more competitive with the u.s. SST> it is wishful thinking to as­

sume that the British and French will not do so. 

SST Employment Potential 

The significance of the SST upon our aircraft employment, is shown J· 

in this chart. This indicates a loss of 28% of all jobs available at 

the end of 197~ if we do not have the u.s. SST Program. If we have a 

less favorable family of civil airplanes to offer to the airlines of 

the world and if, as a consequence, future subsonic sale~ or~ filled 

by foreign aircraft such as the A-300n and the French Merctire, then 

the 28% can be much larger and represent a material employment loss. 

5'1-4S:S 0 - '11 - U 
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Current A<:>rosp.:Jcc EmployPlc·nt t)O\-mt rc·nd 

Perhaps the present condition of aerospace employment in the United 

Slates can be used as a mir~or of the future. In current perspective, 

as shown in the chart, employment in the aerospace industry is already J-6 

suffering from declining s..1les of large civilian transpo1:t aircraft 

coupled with reduced expenditures for military aircraft and missiles 

and space programs, because of the conversion from stepped-up produc-

tion for the Vietnam war to essentially a peacetime basis, and because 

of the end of hardware development and production for the Space Program. 

For the year ending September 1970, employment t-lill have dropped by 

12~% from a year ago -- a loss of 168,000 jobs or one out of every 8. 

Contrary to popular misconceptions that the aerospace industry employs 

only white collar workers, I would like ~o point out that this job loss 

is not restricted to any particular type of employee but rather has an 

across-the·board ap~lication. Scientists and engineers who comprise 

only 15% of the work force wili lose 28,000 jots, down 13.87. frol'l the 

year-ago level, production workers representing 517. of the force will 

lose 89,000 jobs, a drop of 12.8% and technicians representing 5% will 

·lose 10,000 jobs, a drop of 14.1%. 

Accompanying Consequ~~ 

Impressive as these statistics appear in totality, they tend not to 

convey the true import of the situation. For cxan~le, the 168,000 

jobs comes more into perspective when viewed in light of the fact that 

this is roughly comparable to the populatipn of Arlington County, Va. 
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which according to the 1960 census was slightly more than 163,000 per­

sons. Quite obviously, the loss of this mtmber of tax-p.:1ying Americans, 

if even for ~ limited time, must have repercussions in various segments 

of the economy. 

Present ~irrors Futur~ 

The· prese\:• ... ~L·~space employment pict~re, depressing as it is to all of us 

can be useful in that it can be a mirror of the future, if we experience 

the loss of employment from having exported one of our best national re­

sources -- which is what will happen if we fail to answer this foreign 

SST challenge. ~ feel that there is a very important message for us 

here, that our aircraft industry is an essential force in our overall 

.economy and a substantial contributor to our well being. 

Program Support 

That this fact has been recognized by others is evident in the following 

sections of a "Statement by the AFL-CIO Executive Council on SST, 11 At 

their meeting on August 3, 1970 in Chicago, tt.c Council in supporting 

this program said in part. .• "Today, the USSR and the French and British 

are developing airliners that will fly at supersonic speeds on trans­

oceanic flights. These nations, using govcrnment'funds, have produced 

prototypes and are now well along in their testing programs. 

"Without an SST, the American aerospace industry will be unable to 

maintain its leadership in world aviation, losing most of the market for 

trans-oceanic airliners. 
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"American aerospace wt>rkers will also lose sorely needed employment. 

11We urge the United States Senate to vote. funds for the development of 

an American SST. The age of supersonic travel over water ~ill soon be 

here. The United States cannot afford to be left in the lurch. 11 
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BENEFITS FOR THE NATION 

I have discussed at some length how the SST vitally affects our national 

aerospace industry and how essential a successful SST program is to the 

health of this major United States industry, with major effects on fu­

ture balance of trade and employment. 

Now I would like to concentrate on the government-industry partnership 

involved here and show that a most beneficfal result should be expected,· 

both for· the government and for the aerospace industry. 

The American SST Program is a unique government-industry partnership mor~ 

in the nature of an· investment than a direct .Federal subsidy. This is, of 

course, the American way of doing busines.s, for the U.s. SST is a civil 

transport in the business sense and the Government is most certainly not to 

be involved in competing with private industry for profit. The contract 

arrangements provide for both parties to realize a reasonable return as 

follows: 

o The Government's prototype investment will be returned by the time 

the 300th airplare is delivered. 

o When the SOOth airplane is delivered, the Government's investment 

will have been recovered along with a projected additional billion 

dollars, None of this, of course, includes any consideration of 

the tax revenues which \o1ill accrue. Inclusion of taxes calcul3te·d 

from SST employment (50,000 direct jobs and 150,000 total jobs, in­

cluding indirect) would add an additional $6 to $7 billion to be 

returned by 1990. 

o Returns to the manufacturers are suf!icient to cause them to 

actively pursue the program's objectives. 
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The planning for financing of the production phase has not assumed Government 

participation nor was it, nor is it, intended to do so. A finance plan is 

evolving with discussions already in progress with financial organizations, 

industry, labor, CAB, etc. The present timing for a plan is June 30, 1972. 

It is hoped that this year an outline of the plan can be developed; how-

ever, the success of the prototype design and the ~ssociated research and 

development are the keys to attracting the. private financial community to 

this program. As one leading financial expert put it, "with a proven 

successf~l prototype flying and the prospect of more than $25 billion worth 

of business, someone will find the cash to promote this business." 

The industrial financing of a program as large and with such national 

economic impact is a truly U.S.-wide project. Labor, the airlines, the 

manufacturing industry, the lending institutions, the government fare-

route regulating authorities and the international fare-route regulating 

authorities will all be directly involved in developing the necessary actions 

to assure: 

o A healthy airline-industry economy. 

o An attractive economical design. 

o A well-managed, imaginative total transportation system to accommodate 

the SST. 

Two important factors, normally representing the only requirements for pri­

vate financing assurance, are implicJ.t in the SST Program --

o A willing buyer (10 airlines have invested nearly $60 million of 

risk money to show their support for. the program). 

o. A proven vehiclE'\ which this prototyp~ program is designed to der.tOn• 

. s.trate. 



197 

From a study of previous comw.ercial transport developmentt it is apparent 

that commercial aircraft development has been Government supported one 

way or another many times. Government participation in the U.S, SST prototype 

program should not, therefpret be considered eith~r extraordinary or as e detri­

ment. The $1.7. bi~lio~'l required to develop the u.s. SST prototype is simply too 

large a price tag to ex~ect.~ontractors end financjal concerns to under-

write, particularly in view of the long "dry spell" before· return on invest­

ment is realized. Government financing of other transportation programs in 

shippins and railroads h~s occurred many times in the history of our country, 

when the magnitude of the effort was beyond indttstries' financial capabilities. 

The orie.unique feature ~£ ~he u.s. SST prototype financia~ arrangement is 

that the taxpayers wil~ get their investment back, with interest. By the 

time the 300th airplane is built, the government will, through royaltiest get 

b~ck its $1,342 million. -~he manufacturers will put up ·$322 million, including 

$132 million in new facilities and commercial costs. The airlin~s will have 

invested $81 million, $59 million at risk and $22 million for delivery posi­

tion deposit~. By the sale of the SOOth airplane, it will receive another 

billion. Under terms of the contract, the government will pay for r.bout 78% 

of the costs. The remaining 22% is being financed by the participating con­

tractors, Boeing and General Electric. 

In comparison to the amount of money the-Government provides in grants, aide 

and assistan~e programs across-the-board, the investment in the American SST 

Program is small indee~. For example, during Fiscal Year 1971, the $290 mil­

lion rcqutr~d for the u.s. SST, a revenue~producing program that will prQv~de 
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many nationally important benefits, is only 6% of the $4.5 billion in Federal 

aid highway grants. The Government finances many other sizable programs such 

as toreign aid, shipping, agriculture pri~e support, urban mass transport, and 

military support to other nations. 
~. 

considering the $25 billion market available to the SST when it is put in 

service, the 150,000 to 200,000 jobs associated, the'$6.2 billion tax rev• 

enuc benefits, the $22 billion favorable balance of t~ade features and the 

continuation of world leadership in commercial aviation that are at stake, 

the SST Program becomes a very attractive and nationally important program 

for the Government to provide financial as~istance. 

There is nothing new.or novel in providing Government financial assistance to 

a major u.s. transportation development program. Most commercial air transport 

advancements were based on some type of Government support. The one element of · 

the American SST Prototype program that is different from past Government 

assistance is that the investment will be returned to the taxpayers with interest .. 

Direct Government ·involVement in civil· aviation includes the following: 

o conduct of advanced aeronautical research .through NACA and NASA since 1915. 

o Development of the airways, navigation aids, and air traffic control, 

and certification of aircraft and crews. 

·o Development and subsidizing of the airlines. 

o Expenditure of $400 million for development of airports during WWII, 

many of which were turned over to local governments after the. war. 
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o Aid to airport development from 1946 to present was approximately 

$2.2 billion. With the enactment of the airport and airway develop­

ment and revenue act of 1970, Federal funds of $2.5 billion are 

authorized for airport development over the next ten years. When 

matched by local and state governments over the next ten ye&rs, these 

funds will total $5 billion. 

As a result of the po~~ers of. the FAA to certify aircraft and operate the airways, 

and of the powers of the CAB to control the routes, fares, and subsidies of the 

airlines, the government in fact is involved and always has been. It is entirely 

logical that government, which has sponsored the development of air transportation 

in the U. S. and inspired its continuous growth, should take a hand in the 

industry's future. It is inevitable if present economic realities are realisti­

cally appraised and the attendant benefits to the nation recognized. 

The Government's involvement in the financing of the prototype program has 

always been based on these economic realities and benefits to the nation: 

o The she of the financial burden exceeds the capabilities of any 

single or joint private U. S. industrial aerospace con~ern. 

o The 1.00% Government-subsidized French-British Concorde is already at 

least 4 years ahead of our SST and has completed more th~n 400 hours 

of successful prototype flight testing. 

o The potential adverse impact upon our nation's balance of trade if 

we forfeit the SST market to the foreign manufacturers precludes our 

not building the prototype if we are to protect our future options. 

To forfeit th~ SST, in th~ face of intense and dedicated foreign 

subsidiz~d civil aircraft competition,,could well lead to a serious 

erosion of our total civil aviation market and aircrAft employn:ent. 

The cost-sharing nature of the prototype u.s. program features: 

o A 90% Government • 10% industry cost shar~ up to a cost incentive 
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point of $625 million for Boeing and $284 million for General 

Electric after which industry shares 257. of added costs. 

o Industry bears the burden of all facility costs, about $54 million 

for the prototype and $100 million for production. The manufac-

turers also will spend about $71j million in commercial costs 

during the prototype time peri,.xl. 

o Prototype Cost Su~ry 

u.s. Government Manufacturers/02erators 

Government $1,342 Million $322 Million 

Manufacturers 

Airlines. for Building Two 
Prototypes 59 Million 

Airlines, for Delivery Positions 22 Million 

TOTAL $1,342 Million $403 Million 

SUNMARY 

Gentlemen, I want to assure you that the ~nited States SST program is in a 

"go11 status. As you have sec.n, the hardware construction of the air-

craft is well underway with strong activity at the contractors' plants 

and al the many subcontractors and suppliers located all over the 

country. Further, the actual flight test engine is now running on 

the test stand and all performance objectives have been equalled or 

bettered. 

The program is essentially on schedule and within cost. 

Keen competition is expected from the Russian and British/French SSTs. 

Unless l-le produce a better SST, the United States is likely to incur 

severe adverse effects in the future: 
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Balance of Payments Loss 

Aerospace Industry Decline 

Disbanding of the Most Advanced Technology ~erospace Team in the Industry 

Unemployment Incre~se 

Strong charges have been raised that the American SST will adversely affe~t 

the environment. I have been in contact with the best scientific authorities 

in the country in all these areas and have yet to find a reputable key 

authority that \~ould reco~nd against the A~rican SST prototype program on·con-

sidcration of environmental effects. We have established highly-qualified 

scientific committees in environmental effects,· including noise. They will 

carefully monitor· the extensive research work that will be carded out to 

ensure that our kno\~](!dgc is complete in all these orens. The u.s. SST ulll not 

be· approved for produt: t ion until these ,~nv 1ronmental committees arc satisfj cd. 

In the area of takeoff and landing noise, I am most encouraged. Our 

recent breakthrough in noise reduction, due to improved engine charact-

f·ristics, better aircraf~ aerodynamics a'nd advanced suppression tech­

nology, gives me great confidence that the production SST will comp'ty 

with the same noise regulations as the future subsonic jets in all re-

spects. 

As to the program progress, we are proceeding on schedule and within 

cost. However, we are now faced with crucial options, depending on 

our allotted funding for this year and next. I believe the urgency of 

this program is such that we should.press for the $290 million amount 

for 1971 as I discussed. This will allow for an orderly buildup after· 

March and would minimize slippage in the program. With this amount 

we can move ahead with a strong program. 

Mr. Chairman, this concludes my statement. My staff and I will be happy 

.to answer any questions the Committee may have and to provide such fur-

thor informdtion ~~ may be desired. 
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l!ROORAH ENDORSEMENTS 

1\fr. MAoRUDER. Thank you, sir. Also I would like to say, since I have 
been the Director I have sought out experts within and outside of the 
Government in the agencies having a voioo'On this matter. I would like 
to submit, for inclmnon in the record, the endorsements of the follow­
ing offices which have considered the program over a period of ap­
proximately 1 year. These include the Council on Environmental 
Quality, the Department of Interior, Department of Health, Educa­
tion, and Welfare,. Council of Economic Advisers, the Export-Im­
port Bank of the United States, the President's Science Adviser, the 
Office of Management and Budget, Departments of State, of the 
Treasul'Y, Commerc.e, Labor, Defense, the National Aeronautics and 
Space Council, the National Aeronautics and Space Administration, 
the Ci vii Aeronautics Board, the F,AA, and the Department of Trans­
portation. 

I have also gone outside of the Government and have statements, 
based on thorough consideration of the available data on the SST, 
from the following airlines: 

From their board chairman and presidents: Pan American, Trans 
World Airlines, American Airlines, Delta Airlines, Continental, 
Northwest, Eastern, United, Braniff, KJ.JM, Qantas, and Alitalia. 

Further, I asked those persons concerned with the program to con­
sider all the a vailabJe details, and I would like to submit endorsements 
from 1\Ir. George Meany, the President of AFL-CIO, the American 
Legion, the Airline Pilots Association, the National Chamber of Com­
merce, the Air Force Association, the Air Transport Association, the 
Aerosl?ace Industries Association of America, the Airport Operators 
Council International, the National Aeronautics Association and the 
National Center for Atmospheric Research. With your permission, I 
will simply submit those for the record, and their information will 
be included in the brief summary that I am about to give. 

Mr. MAHON. Mr. Chair1nan, may I inquire as to how we may be able 
to handle all of this material. J. don't know to what extent we can put 
everything in the record. We have to get this bill through the House, 
«tnd we have to get this record printed. It seems to rne that we are going 
to have to use some discretion it; the material that we include. 

Mr. McFALL. Mr. Chairmat~, I thought perhaps we could put a 
summary in the record. The staff could examine all of the ma­
terial, and make sure that we h<lve included the in1portant parts of 
what Mr. Magruder is submitting. Rnther than printing each letter, 
we might put in a summary of all these (~Jidorsements which Mr. Ma­
gruder has submitted. 

Mr. MAHON. I think that is well said. 
Mr. McF AI~L. Without objection, our staff will work with your staff, 

Mr. Magruder, and we will clear a summary of this, so that all of the 
information that is necessary will appear in the record at this time. 

(The informnt.ion follows) 



Source 
.· 

R~ssell E. Train 
Council on Environmental 

Quality 

Walter J. Hickel ' 
Secretary of the Interior 

Elliot Richardson 
Secretary of Heal.th, 

Education and Welfare 

Date 

8/12/70 

8/3/70 

8/3/70 

.. 

CABINET AND EXECUTIVE OFFICE ENDORSEMENTS 

·~' 

- Quota,liOil 

"The Council has pointed out the various enviro·n~ntal factors to the 
Department of Transp·ortat.ion. The Department has developed a proposed 
research program that would accele.rate work towards a quieter engine 
and would examine the atmosp~eric effects. This program calls for .the 
expenditure of $26.68 million over the.next three years. The Council 
has revie,a~ed and ·supp.orts th~s research program and belie·ves it to be 
responsive ~o the environmental conc·erns· and uncertainties which the 
Council has identified •. 

"As my tes~imony be:fore ·the Joint Economic Conunitte~. sought to make 
clear, the concerns" and uncertainties· which this Council has identi• 
fied relate solely to the possible future operat·ion of a. fleet of 
conuue'rciat' SST's. The two prototype SST corrmercial a.ircraft, as 
proposed by the Administration, would not in .themselves give rise 
to any significant environmenta 1 problems • .,. 

"I am pleas~d by the s~rong effor.ts being undertaken by Secretary 
Volpe in environmental research on these issues. I agreed ·with the· 
Council on Environmental Quality that the two prototype aircraft in 
themselves represent .no threat to the environment." 

'~e have been pleased to learn that the Depart~~t of Transportation 
has developed a research program, utilizing outside experts, designed 
to resolve the envi.ronmental and s.ociological problems. • •• comple· 
tion of this work will be programmed to coincide w.ith completion of 
the development of the prototype model·of ·the SST. • •• information 
derived from this research will be utilized in the design and opera• 
tion of th~ SST and will be taken into account in determining whether 
to proceed with production of the .aircraft. 

"This Department ••• fully supports'your decision to proceed with the 
SST development program, with thi~ new research component." 
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Source 

?aul W. McCracken . 
Chairman ·of the Council 

of Economic Advisers 

=:e:try Kearns 
:hairman, Export-Import · 

Sank 

Caspar w. Weinberger 
:eputy Direc.tor 
Cffice of Management·· 

and Budget 

Date 

7/31/70 

8/3/70 

8/6/70 

Quotation 

, ' 
"E.conomic considerations point s-trongly in the direction of continu• · 
ing the SST progr~m through the production of a·pro~oty~e. ·The prob· 
ability of ulti~_te" economic s.uccess for the plane ~s· high enough to . 
warrant carrying the p~oject through to ·that.st~ge ~nd canceiling the· 
SST project now ~ould prematurely close off. our opeions~ .••• · 

... . ' .. . 

" ••• On ba~anc~, th~refore·~ a de.cis:i:on to t'erminate the project now. 
would carr·y wit.h it a s ign.ificant risk that ·our ba.lanee of payments · 
position would thereby be ad.verselY. affected wherf'thi~ generation of 
aircraft mat~res int~ the market. • •• 

· " ••• A~ for the domestic economy, ·c~ncelling the SS_'l' project at this 
date would apparently lead to a layo~f of appro~·~mately 5,000 engi­
neers and skilled workers. Most of'.these are employed in Seattle and 
the layoff would aggravate an.already difficult unemployment situa-
tion. 11 

• 

"Esti~tes recently haye be~n made available regarding the sigtlifi­
cance· of the SST to the u.s. balance of tr~de, considering_brith ex­
ports from the ti .s. ~nd ·imports of such a.ircraft into the U.s.. These 
estimates ·ind~cate that, .if the SST is not .developed ·and sold, the net 

. loss to the U •. s. balance of trade over a twelve-year period would be 
on the. or~er. of $20 billion •. " 

"The SST program should have a.very f~vo~able effect on our balance 
of payments. As you knc,.,, we.have maintained a·favorable net balance. 
of u.s. aircraft eip6rts averaging over $1-1/4 ~illion a yea~_for the 
decade from 1960. through 1969 while' other ~rad~ categori~s have de­
clined. Most of the decline, including such major product items as 
automobiles, were caus-ed by the high cost o~ American labor. The 
principal offsetting factors to such a high ·'cost are expert technology 
and productivity and certainly the SST program offers both. 



Source 

' Caspar w. Weinberger (Cont.) 

W.illiam P. Rogers 
Secretary o·f State 

David M. Kennedy 
Secretary of the Treasury . 

Date 

8/6/70 
,· 

•· 
7/30/70 

8/1/70 

guotation 

·~e believe that the prototype program for·SST involves at least 20 
thousand professional and technical jobs, 6 thousand of them in the 
Seattle area alone. • •• If the SST program were eliminated, addi­
tional severe· cutbacks to the whole industry would be experienced. 

"••• SST employment would substantially increase the personal and 
corporate tax collections of the government. In fact, the aero­
space industry has long been known as one of those that produ~e some 
of the dollars in our economy necessary to pay welfare costs and 
other human resources nee4s. 

11 
••• Thus, if we do not develop an SST as part of a 'family aircraft 

package' and European manufacturers do, we a.re likely to lose not 
only the SST sales but also sales of existing subsonic aircraft types." 

"The best information available to the Department indicates that tech­
nical aspects of the Concorde program are progressing favorably. 
Flight tests to date appear to have been satisfactory. In fact, 
greater speeds·.than planned were attained with the first generation 
engines. As a result, the construction of 12 aircraft has been au-
·thorized ••• • • •• the Federal Republic of Germany may decide to 
join Britain and France in the Concorde project. • •• A successful 
SST program would tend to preserve both the fact and image of U.S. 
aircraft leadership and thus could support our competitive position 
in the overall conunercial 1\ircraft market." 

"In the ad hoc review committee for the SST last year, Tre~sury did 
not support heavy further conmitment of Federal funds at· that stage. 
••• Since Treasury's recommendation in the ad hoc review committee, 



Source 

David M. Kennedy (Cont.) 

Maurice H. Stans 
Secretary of Commerce 

J. D. -Hodgson 
Secretary of Labor 

Date 

8/1/70 

8/3/70 

7/31/70 

' 

.· 

Quotation 

we have followed developments affecting the SST with considerable 
interes·t. • •• The key to these assumptions, of course, rests on 
whether the Concorde will be a commercially viable aircraft. That 
now appears t~ be the case. Consequently, Treasury reservations 
expressed previously to .going forward with the SST program have 
been significantly altered. • •• You have my strong endorsemen~ 
for the pro.Jec t .·" 

·~ttached are. two memoranda •••• ·On~, ••• treats the econqmic as• 
pects and.recommends strongly that the SST program proceed. The 
other, ••• conclu~e·s that present environmental data do not justify 
a suspension of the program while further desirable scientific studies 
continue. • •• we recommend that the SST program go ~orward." 

"Three reaso.ns prompt me to favor proceeding· with this program ••• e 

aircraft production has contributed greatly to its economic strength. 
••• Clearly our leadership' position will be forfeit~d if Federal Gov­
ernment support for the SST is not forthcoming. Sec9nd, a:considerable 
interrelationship exists between commercial and military aircraft ••• 
requires s~illed employee teams • • • In .. keeping ·s.uch teams together, 
the SST Program serves as a form of national security •••• Third, the 
basic manpower talent needed for production of this product is now 
available in abundance and can be expected to so continue. . ••• ·Many 
local and personal employment and economic ~ituations may thus be 
kept from becoming criti~al. For the foregoing three ~easQ~s, the 
SST program appears to be a wise investment for the. Nation." 



Source 

Melvin P. Laird 
Secretary of Defense 

W.illiam· A. Anders 
Executive .secretary 
National Aeronautics 

and Spa~e Council 

Date· 

7/31/70 

7/30/70 

guotation 

"Accordingly, th~re are clear national advantag-es to the further 
·development and growth of aeronautical technologies such as titanium, 
propulsion, operational techniques, etc., that are inherent. in super­
sonic cruise vehicles such as the Supersonic Transport, and which are 
currently not available elsewhere in the ~ree world, and to an air­
craft industry kept healthy, viable, and responsive .to technical chal• 
~enges and opportunities. ·once such a national resource is allowed 
to weaken and ~ecome diffused, it is exceedingly difficult and costly,· 
to re-establish. • •• we recognize that the country's position, both 
clvil and mil~tary, will.be ~nhanced significantly: in meeting the chal­
lenge implicit 'in the Supersonic Transport program." 

'~e. believe that the technology at this stage of develQpment is· sound 
and that it will lead to a successful commercial program.·· ••• 

"Moreover, the SST is ·the most.advanced.aeroanutical program now in 
~iistence in 'the free world. Our country's strength in both civil 
and military aero~autics will de·finitely be enhanced as the industry 
meets the technological ~hallenges set by the SST. 

" ••• the .level of 1150 'hard core unemp.loyables" presently in train• 
ing by these companies ~s ~orecast to reach 2350 at the.peak. 

" ••• This ·balance of payments situation could be reversed to a 16 
billion dollars defecit if the u.s. program is n~t pursued. The 
British/French Concorde is here. · 

"••• Riding stt;ongly upon a growing· public concern·for the nation's 
ecology, objections to the SST for environmental consideration~ have 
been·raised. These objections appear to be exaggerated and prema~ure. 
They are being addressed through··comprehensive u.s. Government-sponsorec· 
research programs which we judge to .b.e scientifically and technically 
sound. 

''••• The SST program needs to be viewed against .the background of an 
.1cr.o~:pace. ·industry th.~t has au unemployment rate upp::-o~ching 18% as 



Source 

William A. Anders (cont.) 

George M. Low 
Deputy Administrator 
National Aeronautics and 

Space Administration 

Secor D. Browne 
.. Chairman 

Civil Aeronautics Board 

Date 

7/30/70 
.· 

7/30/70 

7/29/70 

Quotation 

compared to the national average of 5%, or ·a housing industry aver­
age of 7%. • •• In this climate, the SST is more than an economica_.lly 
and technically sound ventu~e. National leadership in the SST is 
vitally important." 

"• •• the definition and resolution of .problems associated with the 
• development of this aircraft clearly require the flight test of a 

prototype vehicle. The current review has also reaffirmed our view 
that the prototype development and flight program as planne4 should 
provide the basis for production of an operational ·aircraft meeting 
airl~ne requirements." · 

·"The United Stat.es has enjoyed a strong position of. leadership through• 
out the history of air transportation •••• 

'We lead because the United States possesses the strongest capability 
to develop, produce and operationally support aircraft of improved 
efficiency. We are also the only nation to date whose indust~y can 
offer complete families of transport vehicles from a single source, 
a vital factor in the equipment ·selection of the world's airlines. 
The Supersonic Transport will be a key component in the aircraft 
family. 

"Our dominance was not easily won, and it is doubtful that, once lost, 
it could ever be regained •••• It is, for example, a great support 
when negotiating bilateral air rights with foreign·governments. ••• 
will contribute·to the maintenance of a reasonable international fare 
level." 



Source 

J. H·. Shaffer 
Administrator 
Federal Aviation 

Administration 

John A. Volpe 
Secretary-of Transportation 

Date 

7/28/70 

._.~/3/70 

quotation 

"I consider it. most unfortunate that .a relatively few but extremely 
forceful individual~ and· groups appear to embrace the thesis that/ 
the Supersonic Transport is being developed in conflict with, or in 
isolation from,_ the other needs .of th~ Nation. 

II •••. Performance adyan~ages of the sst·. over+ subsonic- jet. transports 
will be strikingly.:appare·nt· to_~airport':neighbors who complatn, about 
today's planes; it is the first new aircr~ft to be. designed f~om the 
outset stressing en~ironmental considerati-ons, with n,oteworthy sue-
cess ..... 

nThe S$T will be· s.orelY:. ne.edfid ~b ·eransport-.. the· 56 million· Ameticans 
and the other· millions of non-U.-S. citizens who will" ·be traveling · 
internationally by 1980. Its greater producti-vity will also keep 
~ares in l'lne· with the world' ec·onom)' ~arid; even'···considering inflation 
effects, the ·ssT promises lower total costs t·hatf ·even the· newe~ sub• 
sonic ''wide body" jets oy the' end of· ~h.is decade_~ ••• 

"The. two SST prototypes~ which·· are the ·only vehicles to .be produced 
by the presently _committed pr~gram, will provid~ the means for final 
t'est, evaluat~on ahd. confir~ti'on of' operational characteristics and' 
e.cology impact." · 

"• •• a number of, deve.l'opments havE( oecurred ·during the past .year~ both 
here and abroad, which reinforce my conviction that the Supersonic 

. Transport program is compatible with. oui· National environmental and 
economic objectives, and that ~~-American S~T is esAential to the con• 
tinuing lead~rship of the Unit~d States in the world aviation market. 

''••• the unfa~orable trade balance could reach $22·btllion •••• 



Source Date 

John A. VQlpe (Cont.) 8/3/70 
•' 

NOTE:· 
.. ' 

Quotation 

"T.his research activity also acknowledges the presence of ·thousands ' 
of other supe~sonic aircraft,· including ~oviet military planes, 
operating ~n the same airspace regime where SST's will fly. The 
numbers of sue~ aircraft can be expected to increase and the en­
vironmental effects· of .their operations (if any) would be universal~ • •, 

"Grants for federal assistance to the developers of new airport·s 
will be awarded only·when environmental safeguards. are assured, and 
when compa.tible land use concepts are prescribed. Th~ Act, there• 
fore, provides additional assurance that airports, like aircraft, 
will be developed·to minimize environmental conflicts •••• 

"••• I respectfully urge that the'U.S. SST development program be 
continued at the pace which will insure the 2707-300 a place in the 
world.market not later than 1978." · 

COMPLETE· COPIES OF THE CABINET AND EXECUTIVE OFFICE LETTERS 
ARE AVAILABLE ON REQUEST FROM THE OFFICE Ol SUPERSONIC TRANSPORT, 
DEPARTMENT OF TRANSPOR~ATION. · , .. 



Source 

N. E. Halaby 
Chairman & Pr~sident 
Pan American World Airw~ys 

F. c. Wiser 
President 
Trans World Airlines 

Date 

5/4/70 

12/3/70 

5/20/70 

... 

AIRLINE ENDORSEMENTS 

quotation 

"Pan Am has the alternative of relying solely upon supersonic air•. 
liners built by_ the manufacturers of some other country~. This com• 

. pany already has options to purchase eight Concordes •••• Pan Am 
believes that a supersonic transport must be socially acceptable and 
operate without damage to the public and ... the envix:onment, and we be­
lieve that the best chance of having a supersonic a.ir,liner that con• 
forms "to the proper social and ecological standards ·is to have it _ 
built here under American control. • •• Time is running against the 

-United States aerospace industry and, to the extent it can· produce a 
superior SST,. against the United States airlines, Mr. Chairman." 

~~ development program leading to construction of a productipn air­
craft is essential if the American flag airlines are to remain com­
petitive with foreign flag carriers •••• That is why Pan Am has in­
vested $15 million dollars in American SST development ... 

I 
11 It is our .strong view that the best interests of the United States 
req~ire that the u.s •. Supersonic Transport·Program be carrie4 through 
to completion vigorously and expeditiously. • •• The real issue which· 
confronts the United .. States is. whether tnis country will be an active 
participant in the·development and sale of this new family of aircraft, 
or whether we will turn over 'to other countries the leadership in _ 

·aeronautical technology which we have so long held. 11 
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G. A. Spater 
President 
American Airlines 

c. H. Dolson 
Chairman of the Board 
& Chief Exec. Officer · 
Delta Air Lines, Inc. 

R. F. Six 
President 
Continental Airlines 

D. W. Nyrop 
President 
Northwest Airlines, ·xnc. 

- . 

Date 

6/19/70 

12/3/70 

6/18/70 

6/26/70 

6/19/70 

• 

Quotation 

·~ satisfactory SST is an inevitable development. Some nation will 
produce the vehicle and the nation that does will have a double.ad­
vantage over the rest of the world: it will have a large production 
potential, employing thousands of people, and it will have world 
leadership in the transportation of people and goods.· 

I hope t~at our nation, rather than sqme other, will have this pro• 
duction potential and this world leadership. 11 

"Am deeply concerned that opponents of Government support for SST 
prototype development continued to make assumptions which only pro• 
totype programs can establish as valid or invalid." 

"The period of 1972-1978 do~s in fact already appear lost to our 
manufacturers~ But, based upon all of the factors known·to us, we 
seriously urge that our government now proceed with all deliberate 
speed toward construction of a u.s. SST prototype that, l,opefully, 
will permit our country to recapture its r·ightful position of aero­
nautical leadership in the late 1970's and the decade of the 1980's." 

"Should the United States.not proceed with this project along the 
lines of the timetable currently being studied, I. sincerely believe 
that the second generation Concorde will b.e developed and will ob­
tain all the commercial airline market in the 70's and SO's •••• " 

·~prototype of a·supersonic transport is in our opinion a neQessity 
if we are to d.ete~ine the terms and conditions of supersonic flight, 
its economics and its place in world t~ansport aircraf~·competition. 
Enough money has already been spent on the drawing board. ~nd it is 
·now time to proceed with hardware and flight testing. 11 
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s. L. Higginbottom 
Exec. V.P. & Gen'l. ~n. 
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President 
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and President 
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Deputy President 
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Date 

6/24/70 

7/10/70 

6/29/70 

6/29/70 

. 
Quotation 

"~he u.s. SST prototype program should go forth as rapidly as pos­
sible, or we run the risk of allowing our competitors sufficient 
time to develop and· produce more attractive versions of the present 
design."· 

"The supersonic transport 'is an essential industry-government in­
vestment that w.ill significantly advance the stand.ards of air trans• 
portation, benefit thousands of workers and exert positive effects 
on the nation's balance of trade. · ••• I, for one, be.lieve it will be 
a great, efficlent ·and superior aircraft.' Keck contended that 
critics of the SST have brushed aside valid arguments in its favor, 
including the obvious importance to our na t.ional economy." 

"··· it is unrealistic to assume that supersonic transports will not 
be built and flown in substantial numbers over' the world's. airways. 
We further believe that the United States has the technology and the 
manufacturing capability to produce a superior SST that will find 
wide acceptance in the world market for this aircra~t." 

"KLM has options on 6 Boeing SST aircraft and i.s the only non-U.S. 
carrier to have invested risk taking capital in this project ••• , 
It is most likely that the Concorde is going to be a reality and· 
that this type will be produced i~ quantities. As a user ~f ex-

. elusively U.S. aircraft KU1 is very much in favor of building a 
SST tn the USA. rr 

I 
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P. W. Howson 
Deputy Gen. Manager­
Technical 
Qantas Airways 

B. Velani 
Cha-irman of the Board 
Alitalia 
(Reported in Aviation 
Daily) 

Date 

7/3/70 

7/26/70 

NOTE: 

guotation 

"There is little doubt now, we feel, that the Concorde will go into 
production. • ••. a payload of about 25,000 lb. should be achievable 
with an airline equipped aircraft over ranges of the order of 3500 
n.m. • • • It should be possible for the large SST to make a signi~i­
cant impact on the gro,o~ing traffic congestion over the Atlantic and 
Eastern Pacific ••• Above all, we would regret to see the United 
States sacrifice the pre-eminent position it has held for so long 
in a very important area of advanced technology - commercial air 
transport." 

"Alitalia would 'like to see the American supersonic transport pro­
ceed.' ••• The United States SST, under development by The Boeing 
Co. 'has the range, size and ~conomy we need,' Velani said, adding 
that Alitalia would want the airliner for operation beginning in 
1978." 

COMPLETE COPIES OF THE AIRLINE LETtERS ARE AVAILABLE ON REQUEST 
FROM THE OFFICE OF SUPERSONIC TRANSPORT, DEPARTMENT OF TRANSPORTATION. 



ORGANIZATIONS' ENDORSEMENTS 

Nation&l management ~nd labor organizat1.ons have also gone on record for the program. The AIA repr~senting 
some 56 aerospace firms, the United States Chamber of Commerce representing about 4000 ch$pters, the ATA 
representing 32 air carriers and the Air Force Association with 106,000 members endorsed the program. The 
AFL/CIO, representing nearly 16 million people a~d·ALPA with its 40,000 members have indicated their strong 
support. 

Homer B. Anderson 
President 
Airport Oper~tors Council 

International 

• t 

.· . 

Date 

12/7/70 

Quotation 

The General Board of Directors of· the· Airport Operator's Council 
International (AOCI) is·shocked by the recent action of the Senate 
in declining further funding for the supersonic transport (SST) 
development ·program.-

In reviewing the record, we note there have been many allegations 
by program critics that relate to the airport operators domain. 
These critics show little understanding of the airport progress is 
accomplished. 

In the specific area of environmental quality, these, critics claim 
the SST will contribute to the problems of community noise, air' 
pollution, and congestion. These are problems we. have today that 
can be minimized in the future with proper planning and that can be 
minimized in tha future with proper planning and coordination. We 
see the SST program as a unique oppo.f::.t_!!ni.ti to reduce community noise~ 
air pollution, and congestion while' improving air tran·sportation 
service through an orde~ly well-plann~d program involving international 
coordination between airport and airline op_erators, manufacturers 
and governments. 

It is diffic.ult to believe that the Congress of the U.~ited States 
would be responsible for cancelling this international cooperative 
effort based upon the unsubstaQtial allegations of·ill-advised 
critics. 
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Charn~er of Commerce . 
United States 

Karl G. Harr, Jr. 
Pres ici.~'.!n t · 
Aerosv~ce Industries 

Ass(~i3tion of America, 
Inc. 

Date 

2/70 

12/4/70 

Quotation 

Policy Declaratfon on DeveloEm.ent of Supersonic Transport Aircraft. 
The development of a successful supersonic transport has great 
potential benefit to the United'States. Because of the magnitude 
of the cost involved, government assistance is required and warranted. 
To be successful, the plane must be efficient and able to operate in 
the framework of the national aviation system, including air t~~ffic 
control and the airport complex. Therefore, the historic pattern of 
manufacturer development with airline consultation, must be adhered. 
to as closely as possible. 

Apparently on the basis of total misuse of scientific information and 
completely unfounded speculntion about the ecology, the Senate 
yesterday delivered a devastating and long lasting blow to the 
national economy. 

In voting against the SST it voted to export 150,000 American jobs, 
many of them highly skilled, for at least tw~ decades. It voted 
to cripple our s~renuous national efforts to restore a favorable 
balance of paYffients posture at least until the end of the century. 
It voted not only ~o.abandon the predicted return to the Government 
(through direct revenues and.taxes) of the 6 billion plus dollars 
p~omis~d by the program, but also to deny to the American taxpayer 
any chance of recouping the investments alread.Y made. It voted to 
forfeit to Britain, France and Russia, perhaps· permanently, America's 
painfully acquired preeminence in aviation, held for·40 years. It 
vote~ to insu~e, not that· the world's passengers will not fly in 
SSTs, but that they will fly in British, French or Russian SSTs. 
Finally, it opted to withdraw the Uni~~d States from technoloiical 
advance of a most important kind and export the attendant 
technological advantage to other countries includi~g. the Soviet 
Union. This withdrawal cannot.help but have drastic adverse effects 
on our economy for decades to come. 
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Charles H. Ruby 7/29/70 
President 
Air Line Pilots Association 

George ?-feany · 
President ·· 

· AFL-CIO 
'J 

·. 
~/4/70 

guotation 

It is our opinion that various people have attacked the United States 
effort in this development in areas they·are unable to support with 
basic facts but are utilizing any avenue within their reach to block 
this development and construction. 

It is imperative that the United States as a !&ation retain its 
commanding lead in the development:and construction of commercial 
aircraft including the entire stable from VST.OL to a -supersonic. 
The United States faltered in the space program and was· obliged to 
institute a crash program that was~ designed to catch up with and 
pass the USSR. If the United States fails to meet the challenge 
at~ this point _in the case of the SST, this country will become 
third-rate behind the British-French combine and the USSR. It is · 
our opinion that the United States must·maintain not only a 
competitive position but a super.:Lor one. 

The AFLNCIO Executive Council representing the largest numb~r of 
l~bo~ organizations ana the 'largest number of labor members has 
strongly endorsed the SST. The ,.-\irline Pilot Association (ALPA) 
r-epresenting· the men who will fly the SST also is solidly behind 
the SST. 

The AFL~CIO and ALPA represent a membership of nearly 16 million 
people, many of whom are affected in some way by the SST program. 
In its statement concerning the. SST adopted by the AFL .. CIO 
Executive Council on 3 August. 1970, it was pointed out the "need 
for new and more productive aircraft ••• The USSR and the French and 
Bri.tish, using Government funds have produced prototypes and are 
now well along.in their- testing programs ••• Without an SST the 
American aerospace industry will be unable to maintain its 
leadership in world aviation ••• American aercspace·workers will also 
lose sorely needed emplcyment ••• we recognize some of the reservations 
about the possible effect super3onic flight might have on the quality 
of the earth's environment. However, no environmental harm can come 
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Quotation 

from the production of two prototypes ••• research will provide further 
assurance that there will be no dagradation of the atmosphere from 
the American SST ••• We urge·the United States Senate to vot~ funds 
for the· development of an American SST ••• The United States cannot: 
afford to be left in the lurch." 

COMPLETE COPIES OF THE ORGANIZATIONS' ENDORSEMENTS ARE AVAILABLE 
FROM THE OFFICE OF. SUPERSONIC .TRANSPORT) DEPARTMENT OF TRANSPORTATION • 

. . 
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PURPOSE OF TRE PROGRAM 

Mr. MAoRUDER. Very good. I understand no microphones are work­
ing in here today, so if my voice gets thin, I will expect you to apprise 
me of whether or not you can hear me. I will use these charts, and 
for the press and the public, Colonel Rundell will use the same charts 
over there. 

The first point I think that needs to be made in clearing up any con­
fusion on the program, Mr. Chairman (fig. 33) is to define the purpose 
of the program. The puryose (fig. 34) is to budd and test two develoJ>­
mental airplanes. Sometimes the word "prototype" is misunderstooo. 
The prototypes are developmental airplanes to validate whether or not 
the aircraft will have airline economics, whether it can operate from 
present-day type airfields satisfactorily within the air traffic control 
environment that present-day airplanes op~rate from. 

(NOO'E: The figures referred to in Mr. Magruder's testimony a.re in­
cluded in the record ~nning at p. 261.) 

We will acquire technological and environmental data. Yesterday 
I heard some comments that might be assumed to be at odds with 
each other about the value of the SST prototype program with res~t 
to helpinl{ us on the environment. What we are ~oing to get from this 
program In detail is range-fayload data, operating economics, actual 
noise measurements, actua sonic boom overpressure measurement, 
safety of flight characteristics, and the ability to certify the airplane 
for carrying the traveling fublic. We will also get aetua.l full-scale 
dam on some environmenta emissions and wea.tner modifications. 

I want to make one point very clear with respect to the latter. We 
are going to carry out a $21 million environmental research program. 
We will have U-·2 aircraft, SR 71's, B-57's and balloons flying at very 
high altitudes. We will also do numerical computer modeling of the 
atmosphere, and some laboratory research. I expect that these data 
will provide a good indication of whether or not the airplanes will 
have an impact on the environment, adverse or favorable. We don't 
know if all of the effects are bad; however we will be in a poor posi­
tion in 1973 or 1974, and I think this was whatCon~mn.n Steed was 
driyipg at yesterday, if we in effect face the international scene with 
nothing but laboratory data., to back up our decision on whether it is 
f(Oing to be acceptable or unacceptable to have fleets of SST's flying 
In the future. 

If we have nothing but laboratory data, and the otheJ.'~r-the British, 
the French, and the Russians-have been flying their ai11>lanes for 4 
or 5 years, and have, in addition to their laboratory datn, full scale oper­
ating data, then we could not enter the international scene with an 
ar_l@ment that says we in America think they should not fly fleets of 
SST's. If we back that up with nothing but laboratory data, the other 
~pie would say, "But we are flying full scale airplanes, and we have 
labOratory data also, and our indications are that we should continue 
to operate the SST's." I think on the international scene Mr. Ruckel­
shaus and Secretary Volpe would be in a very weak position to make 
their case about environmental pollution. 

I don't say that the reason we are building prototypes is to get en­
vironmental pollution data. It is primarily to prove out the economic, 
the o~rating, and the safety characteris'tics of the airplane. It will 
strongly enhance our position to go ahead or r~ot go ahead based on 
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environmental data gathered in full scale testing. If we have to argue 
on the international scene about the acceptability or unacceptability 
of SST's, I think that point comes first. · 

VALUE OF PROTOTYPE AIRCRAFT 

I have asked several experts in the field to comment on the need and 
the value of prototype aircraft. Among the people that I went to was 
Mr. Charles Harper who is now at NASA Ames Laboratory, and until 
late last year was the Director of Aeronautics at NASA. I went to Mr. 
C. L. Johnson, the director of the engineering-corporate for Lockheed, 
the only man in this country who has ever won two Collier Trophies. 
He is the designer of the SR-71, the U-2 and the first American jet air­
craft in service, the P-80. He was the designer of the P-38 Lightning 
of World War II fame and also the designer of the Constellation. 

Also Prof. Rene H. Miller of MIT· Prof. Wilbur C. Nelson of the 
University of Michigan; and Mr. Maynard L. Pennell, who is the 
father of the jet transport age in this country, and the man at the Boe­
ing Co. that designed and built the first prototype 707. Dean Court­
land D. Perkins of Princeton· Mr. Arthur E. Raymond who was the 
corporate director, vice president of engineering at Douglas thro!Jgh 
the entire DC series, from the first DC-1 throu~h the DC-8, and Mr. 
John Stack, former scientist at NASA, now duector of engineering 
at Fairchild-Hiller. I would like to submit their endorsements for the 

· record. We can do this in summary form, showing their endorsements 
of the prototype program as it has been envisioned by the U.S. Govern­
ment. 

(The information follows:) 



Mr. Ch3rles W. Harper 
NASA Ames Research Center 
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A confusing part of Mr. Eads 1 testimony arises ·from the discussion of 
.various prototypes. AP. you know, even \-lith in the indus t1·y the usc of 
the word 11prototype11 requires very careful definilion each time it is 
used since it can mean ap.ything from a demonstr<tt i.on of technology to 
a first production machine. Your office has stressed r('peatedly that 
the national SST program;is leading to two aircraft which '-'ill provide 
the information necessary to design and build a successful commercia 1 
transport; Although the inforuntion gAined should provide the confidence 
to undertake the venture there is good reason to expect that the produc­
tion machine will diH<:L· in many ways frOlll the m..1chi.nes built by the 
govermr.ent. 

It appears also that }fr. ~ads docs not recognize that this program is 
designed lo provido tlu:.t "b.:Isi.c" technology ,.,hich, he argues, will en­
able industr.y to find the resources to pro"ced on its mm \lilh produc­
tion. In several ple1ccs he nlSkes the point that whc~n the techno] ogy is 
available to build an econor.1k aircraft, the industr>· \-lill clo so. Im­
plicit in his arguments, hO\o~ever, is that this tcchllology can be nlo.1dc 
available without flight operational e>~pcricncc. Such a conclusion is 
'In error. The technology that made the 707 and nc-8 acceptable economic 
risks came !rom m..1ny hours of flight tests and op':!rntion of the D-l•l nnd 
B-52 even though these looked quito different. The void in technology 
thRt stopped the Cornet development i.n midstream c•·11ne from lhe lack of 
flight tests to uncover the disastrous effects of pressure and tempex-.:t- . 

. ture C}'cling on fuselage fatigue life. Sophisticated as ground test t·c­
sea.rch has bccor.JC, the fin<\l assunmc-.e that all c•f the sub-systems of nn 
advanced system can he made to work together satisf<lclori.l>• can only COit1e 

after they Are assembled ·and tried; in a fin: t tl.·y even pntfal fa il.ure 
can have trc.r.lE'ndous \•aluc as it usun lly pMnts out clc.1rly the p:~th to 
success. 

The· industry is asking I.ol' support in a major i:Onnel·cinl venture for the 
first time because fm: the fit·st time the ndv.1ncc is led hy civil not 
military dem~nds. 

16 million dollars was sufficient to develop .1 jcl' l'ransport prototypt' 
because of the prior wtst military cxpcrS.cnce and c,ngine dcvolopl:!Cnt 
paid for by the government. 



222 

No cotm~itmcnt to production is made in this program, It is an investment 
in technology to be exercised \-lhen circumstances nrc right; most signs 
point to. that situatio~l· existing after the program is complete. 

The VC-10 und Super VC-10 arc good aircraft, in some \Jays better than 
U.S. competition, They were not enou~1 better to replace a whole fleet 
or support a fleet having two logistic support systems. This could be 
a problem for future concern in the U ,S. p1.·ogram if the Concorde succeeds 
in becoming operat_ional as it gives every sign of doing. 

Mr, Eads. is correct in replying to Scn.1tor Case that the size of the air­
craft fixes the engine size. He errs, however, in saying that an engine 
change requires a redcs ign of the '"'hole aircraft. In fact it vould be very 
surprising· if the SST did not undergo several engine changes in its life­
time just as the subsonic jets have done; 

In his reply Hr. Eads refers also to the disastrous experience of Convair 
in connect ion with a mi. nor change to the 880 aircraft. As he describes 

. these chongcs it is clear he had the Con~air 990 in mind. This was not a 
minor change but a \-lholc new aircraft, I think a study of this case would 
sho\J that the problem developed from not allmo~ing sufficient time for pre­
production flight tests to refine the design -to meet the guaranteed perfor­
mance. 

In a later reply to Senator Case, Nr, Eads states that an SST aircraft is 
not needed"to study noise suppression, that this could be done with an SST 
engine on a B·52 as uas done for the 747 engine. For studies of engine · 
noise suppression, ground tests l-lil 1 suffice and l-lill be used to evaluate 
·the several possibilities. An equally important aspect of reducinn noise 
exposure to the public is the Aircraft operating procedure. This also 
affects the choice of noise suppression technique to be used. The real 
goal of continually reducing public noise cxposm c, rather than just 
reachi.ng some level chosen for the moment, can b~ reached only through 
operational studies o! an aircraft vct·y similar to the SS'£ production 
aircraft. Flying 2n SST engine on a B-52 cannot a~c.~mplish this. 
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Actually, the KG-135, funded completely by the Air ~'orce, '~as essentially. 
the prototype for the Boeing series of jet transports starting with the 
707. }lad the B-70 program been carried forward by the Air Force a great 
denl of information applicable to tJ-ie SST Hould have been obtained. How­
ever, as it nO\., turns out 1 the SR-71 scr ics of aircl.'aft have pioneered the 
technology both in power plants and high mach number flights of a titanium 
aircraft, which does take much of the gamble out of the Boeing ss·.r, 

Uhen people discuss the ecology effect of the SST, parti"cularly as regards 
sonic booms, contamination of the upper air and noise 1 not tllo.'lny have the 
knowledge that 1 as of the middle of JAnuary of this year the Blackbirds 
have m.1de approximately ~ flights. }-lost of these of course go to much 
higher speeds and altitudes than Hould the supersonic transport, 1 be- . 
licvc it is also tru<! that very fe,., people kno1-1 thttt we have flown the U-2 
series of aircraft for a total of appl'oximately * hours at altitudes above 
60,000 feet, I have been totally unable to disc~ any nclvcrse effect on 
the ecology. caused by theRe two types of aircraft '"hose perforn>1nce straddles 
that of the proposed Boeing SST. 

Mr. Rads 1 statement that the titanium. technology retn.'lins a problem is re­
futed by the large scale production involving over 10 million parts Hhich 
we produced here in the Skunk Works f.or the SH..-71 type of aircraft. We 
have trans fen·ed a great deal of this knolo~lcdge to Boeing for lheir ven­
dors. Having been instrurrental in the design and development of 43 vari­
·ous aircraft during my career beginning in 1933 1 I \'o'ould like to state 
that, the only way for making an economical supe>rsonic transport uill be 
to produce prototypes so that '"c can reduce to practice all phases of 
devclopm<!nts rcquil:ed to m1kc a successful and safe supersonic transport. 

On Page 1742 I would also take exception to Hr. tads 1 ·conrncnts regarding 
the usc of prototypes generally in solvi.ng technica 1 problems. All of us 
in the aircraft in<1.;:stry involvP-d in building advanced aircraft have found 
it ab~olutely necessary to build prototype aircrnft to apply advanced tech­
nology before ,.,e contnit to large sen lf' product ion. I uould certainly not 
rccoillr.lCnd that '~c go directly into proc.luct ion of a SST \-7ithout constructing 
and .testing the prototypes as outlined in our .current SST program. 

* Classified Inforo~lion 

5'1-453 0- 'll - 15 
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I remember very well when the fint Docing and Douglas jet transports 
came out; neither was al>lc to fly the north Atlttntic in competition eco­
nomically with propeller driven aircraft. And. I believe the airlines 
actuaUy charged a ten lo fifteen per cent added fare to the early jet 
flights. It \o~as not long hm.;evcr. bcf"ore the engines improved and the 
aircraft themselves ,,•ere upgraded so that in a n\lttcr of a {e\o~ years the 
propeller driven tl·ansporls \o~erc dri.vcn from the air by the superior 
speeds, comfort and economy of the pure jet ah·craft. Fi1ilosophically, 
I hold the same to be true for the supersonic transport. 
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Prof. Rene H. Hiller 
MassAchusetts Institut~ of Technology 

Design teams in the acrosp~cc industry are hichly skilled group!l and our 
· tendency in the past to bypass prototype development, particularly in 

the military area, has made it increasingly diffi.cult to keep these de-
sign teams together. We should have r.l"'lny more prototypes in procress for 
this purpose, as is the case in the USSR. since resC'arch, development and 
engineering are inexpensive compared to production. By building prototypes, 
discarding those which are less successful, and learning by our mistakes 
\-IC insure a strong co:nnercial and militnry posture in the air at a far lo-
wer cost than is the case for the concurrency programs which ,.,.e have tended 
to follm>' in the past. J.'or this reason 1. strongly r-;upport prototype develop-· 
ment' with production decisions m..'ldc on the basis of provet) flight perform:1nce. 
In the case of the SS'f, my opinion is th::~t the eventual payoff is very great 
indeed and the governo~nt as an investor of pub}ic funds in this parti~•lar 
instance stands to bet~etit greatly from a continuation of t·~e program. 

The cconomi.cs of air transportation nrc such that speed '"i.ll ah.,ays be de­
sirable, . Because of the greater productivity of hi~1-specd aircraft it is 
possible to pny a high prcmi.u;n in price in terms of initial investlllent in 
order to attain this speed while still realizing an appreciable reduction 
in the cost of transportati011. 'fhis was graphically illustrated when the 
jets, \·lhich cost several times the price per scat to procure than the pro­
peller aircraft such as DC-6 \-Jhich they replaced, nevertheless changed c.ir 
transpe~rtation fro111 a subsidized margin<~lly profitable business to a non·· 
subsidized reasonably pro(:l.t~blc endeavor and reduced the direct operating 
cost from a little over t\W cents an available sqat per mile to a little 
over one cent. 

Supersonic flight promises a !:irailat.· advance in air transportation. ne­
tailcd analysis of the cconC~mics indicate that when the tolal cost picture 
is taken into accC~unt including indin~ct costs i.t is highly probable that 
a r.eduction in the ticket pr:i.cc \·d.ll be possible in lhc long run. But 
quite apart from tlwse technica 1 concepts it is clear to us that thcl:<l. is 
a treu~ndous den11nd for speed on the part of the traveling public such 
that almost certainly pcvpln '~ill gl":wi tate tO\>'ard the hi.glwr speed vehi­
cle if .'lvailable and even if they r.1ust p~y n prnmium price, To us this 
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means that, as in the case initially of the jets, the supersonic aircraft 
will operate close to 100 percent load factor during thn fjrst few years. 
Because. of the tremendous leverage of the load factor on profit it should 
be possible to depreciate· the nircrafL over a much shorter time period than 

. is presently planned. 

Since economics and passenger demands ·drive us toward supersC~nic flight it 
is imperative that HC make every effort to insure that such flight is ac­
ceptable to the community it serves. This ~ans continued research leading 
to a reduction in engine noise and a better understanding of the effects 
of the deposition of \Y"ater vapor at high altitudes, I am convinced that 
the noise problem will be solved well before the SST becomes operational 
if enough effort is put in this area and indeed the solution is already 
apparent by the clim!n3tion of aftcrburning during takeoff and f.ncreasing 
the bypass ratiCis of the engines. Our expcrlencc in the past has been that 
propulsion systems improv~ over time which will insure tb:1t the perform."lnce 
of the aircraft \-till be a.: least as good as is presently "predicted. · 
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The crux of the argulll{"!nt lies in the fact· that this country docs not 
have either a powcrplant or an nirfl:amc developed by the Department of 
Defense to dr.:n-1 upon for the u.s. -· ss·r program. This \-laS not true, 
of cClursc, in an airplane such as the Boeing 707. Uencc the need for 
the remainder of the government loan to complete the development of th·: 
prototype ~rogram. 

The prototype program is obviously needed to validate the complete de·· 
sign. in such critical areas as performlnce, reliability, environmentaJ. 
compatibility, and economic viability. Assuming th<>sc critical (ncLM;· 
arc favorable, the SST proceeds along the route of private enterprise. 
The airlines must docide to buy them and the public must dcci.cle to fly 
them in order to end up \-lith an operational system, 

The pres(mt supersonic transport, as laid do\m for prototype· flight 
te:sts, l-lill certainly handle the basic requi1·emcnt of transatlantic. o;'<'."· 
ation and also transpacific operation with the Tokyo leg IJroken by a r.· · 
quircd fueling stop at Honolulu. 'l'he inev1t.1ble. technical refinement:.; 
improvements ,,•ith time will certainly" occur and very possibly radica n:/ 
improve both the range and perforrr.ancc. This \-till act to greatly exp:.r-. 
the utilization curves and decrease the operating cost cm·vcs. As of t;: 

date, it should be noted that GenerAl Elect ric have already exceeded tl· 
contracted ~hrust levels and dccre<"lscd their guaranteed specific fuel c . 

. . sumption values for the GW• turbojet engine. Any prediction of extt·t~l.;. 
periorm:mce increases for 1978 \>'O\Ild be ridiculous. Ho\~ever, one cdn l'. 

look back ove1.· past history and look ahead \olith confidence: 

In the preceding dif·~ussi.on, I have attempted to sho\7 that the m'ljor C':· 

sidcrations arc dominantly favorable in all c.atcgol.~ics with some inc\'i: 
1·c~idual doubts to be clarifi.cd t~nd <11Hilyzcd concerning stratosphcdc 1.. 

taminati.Cln \~hich can certainly he clone <.luring the 4 yc<:lrs of prototyp~· 
struction and test and during the 8 yNrs preceding the actual inil i..,,. 
of scheduled airline opcr;ll.ion, 1'his leaves the final considcratiC>n, 
is so very cril icA 1, to indu~ tri.nl and r,ovcrrn·l~ntnl m.-m:~gcmcnt--n.1r•• l :·: 
limi.ng, Right 110\·1 the Uniled Sl:<tlcs supet·sonic trilnsport program i;, ;~ 

Hhct·c it should be. In Dccetr•h<>r of 19(,()~ our Supersonic Transport .~.r:.- · 
Contrdttec l"C!C("'I:M.l..1J)(lcJ ... rrq·,l·;,,·; StiC:I~-:10\Il: to •tlll1,,,1:10J"C~ lhvrour.i· ~. 
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As an active participant in the develoi>mcnt or the 707 prototype and the 
foll01-1-on pL·oduction programs, I can state \-lithout hesitation that the' 
si~ation at that time was very different in several important respects 
than that \·1hich p1:eva ils today \-lith ·regard to the SST. 

In the first place, th~re had been at that time several prototype and 
produc~ion military airplnncs of high enough quality to give us a firm 
technical basis for a commercial jet transport. Most important of these 
p-cograms to HoC'ing \o1ere the XB-1•7, U1e B-47, the XB-52 and the B-52 air­
planes, He studied the possibility or a conrn<n:cilll product using tho 
technolocy of the B-1•7 as a basis for our· design, and concluded that the. 
airplane, although attractive, would not long ren1<1in competitive corrrner­
cinlly, especi.11ly sf nee the engine technology uas improving rapidly. 
Later the tcchnolosr embodied in the larccr and tr~ore efficient B-52 and 
its. engines ,.,as judged to be sa tis factory for the start of a commercial 
program. 

Fortunately we \>'ere rc.1lh:ing modest profits from rather large militnry 
programs at th~ t imc, so financing of the prototype \-las practical without 
direct govc>rnment involvement. It should he emphasized, ho\o1CVer, that 
the government military programs had provided and demonstrated .all the 
basic technology and had even resulted in the development or engines 
appropriate for the initial jet trnnnports, 

:Hany believed the airplane \Wuld be uncconomi.<..al; some thought it would 
have 1 imited range; others thought iL would be~ unsuitable ro! commercial 
p:tsscngers, or unsafe, or too noisy. These conce:rns, even though frequent­
ly voiced by respected technical authorities, hnvc proven to be almost 
totally unt1·ue. And today the i1np:tcl of jet transportation on modern life 
has been such that it \Wuld be difficult to im.lgine the modern world Hith­
out it. 

The airplnn~ \~hose intended mission \.•as most like that of the proposed SST 
\..ra~: the >..11··70, but dcvclcpm<:!nl of that airplane \·I<IS cut off \olhen it \-J<JS de­
cided th~t mililary mission was more effectively pcrforn~d by ballistic 
mjssilc:s. t\o subSC'<JlWnl ni~:pJnnc, developed or in development, has hcen 
optimized for nn operaUnn simil<~r to that of the SST because militnry 
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needs are different today than they '"ere in the early 1950S. As a· re­
sult neither a proven technology nor an appropriately designed engine 
exist today. They must be developed and proven directly by the SST 
prototype. 

Lacking this heritage from forerunner mil i.tary programs and giving con­
sideration to the more difficult te~hnical goals of the faster airplane, 
the funds required for the SST prototype arc many times those for the 
original 707 prototype. 

The aerospace industry is not in robust health today. Our three primary 
markets - St)ace activities, military a irc1·a ft and missiles, and commer­
cial aircraft sales - arc all undergoing severe cutbaC'.ks. Although the 
industry is making the tough-minded decisions required to adjust to the 
much reduced level of business, the overall effect ·is such that total 
financing of the SST prot(! type by indus try is out of the qucs t ion now 
and for the foreseeable future. It is therefore not true that ''when the . 
technology has advanc~d to the point - perhaps '"ith some government assis­
tance - where a corm.crci.ally viable and ccologic.ally acceptable SST can 
be built, •• no doubt •• the U.S. comn1<)rcial aircraft indu.c;try Hill be 
able to build it \dth no support , 11 On the contrary, we believe that 
technology has all.·cady advanced to a .point where a cotMJercially viable 
and ecologically acccptnblc SST can be built, but \·Je need to dcmonstrnlc 
this fact by building actual prototypes. 
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First of all, Eads is represented ns an expert on the economic viability 
of the supersonic transport. He m.1kcs the usual mistal'e of expert wit­
nesses in spending t'lost of this time on aspects of lhc problem on which 
they arc not experts. In this case he submits no hard evidence on eco­
nomics, but spend5 a great deal of time on the technica 1 viability of 
prototypes - an area in which he is evidently not expert. It is there­
fore very difficult to follm ... his economics argument for in 'point of fact 

, he presents none. As a director of f.mct·ican Airlines, I am vitAlly con­
cerned over the econon ic question. This input is trivial and seems to be 
only a matter of opini.:m. Certainly the subcomnHtce deserves better in-· 
forn}..'lt ion than this. 

Professor Eads S'l.ends a good portion of his statement on prototypes. It 
is tHlrd to follo . ., l1hcthet· 'he is for them or against them "and under what 
conditions. As En aer0nautica 1 engineer· \-'ho was deeply concerned with 
the development of the Jet Transport and the Boeing decision to build the 
707-80 prototype, I find his observations superficiHl and confusing. 

The famous decision made by Boeing in the early fifties to build a jet 
transport prototype \-las made in a very di ffenmt environment than today. 
Eads correctly states that it \·1as based on the emergence of a remarkable 
gas tllrbine " the NU J-57 which had a thrust level and specific fuel con­
sumption that permittee! great imp1·ovcments in performance potentials. Ue 
does not say, hmwvet·, that The Boeing Company had built and Has building 
large quantities of large bomber aircraft for the Air Force (the B-47 and 
B-52) in a perform .. 'lnc~ <~rca exactly sirnilnr to the possible jet t!'ansport. 
This program involved solutions to the actual bui1ding of laq;cr aircraft 
and uncovered struct ura 1 concepts and airplane perform'lncc capabilities 
(drag) that were equally iwportant as the engine. This new technology per­
mitted the preliminary de~igncrs at Boeing to conceive of new transport 
capabil Hies that Here very sttractive. 

I think that no o:1e feels that an airp1'ane company, even if it could, 
\wuid stril;c out on a fully concurrent supcrsot:ic tr.1nsport development 
program. The strc~tch in the tcchuolo~jcnl state o( the art from the sub­
sonic jet transport is too great and our supersonic cruise technology is 
ver)' limilcd - tt!Sts {'Jl the B-70 prototype " the Lockheed F-12 nnd no\<l 
the Concordc. \·~r. need to lmmo~ the ans\:crr. to many que>sl ions that can only 
be llllSH('red lhl"OUt;IJ c1 pl."Ololypc dcvelop;l!Cl\t, 
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There arc ~ny unansuered questions that can only be resolved by the 
development and testing of a prototype. Certainly included in such 
tcs ts will be engine noise, enviromnental problem.c;, and fuel reserve 
realities. A great deal needs to be learned and tbese answers will 
be obtainable through fHght testine the prototype, 

Another problem confronting this program is that there is no parallel 
USAF ·program that can lead the comn~rcial venture. The Air Force has 
some data from the B"70 tests and its F"l2 fighter but its new airplane, 
the B-lA, will be different in too m.<1ny aspects. The coJTllllOrcial venture 
must go. it alone and it ,-.~ill be very l~xpens ive. 

If we tn·e to have an SST, it is absolutely certain that '~e must build 
a prototype of the system first, and as close to a realistic ultimate 
solution as possible. It will be expensive and it is also certain that· 
the ultimate production aircraft will have to incorporate changes un­
covered by the prototype testing. If the production aircraft and pro­
totype arc too far ap01rt > the program '"ill be a failure. 

The decision to have a GovcJ:nment•Industry SS'f prototype program was 
made years ago, and the evolution of a prototype design has been workr.d 
on aud refined wilh great care. The government has already invested 
nearly one billion dollars in the progl.'am and indust.ry a substantial 
sum. ''~e arc no~V" seeing the light at tho end of the tunnel. To stop 
this program UO\V' \V"ould be foolhardy indeed. 

I thinlt the Boeing protot>•pe design is nmo~ a good one and \o~ill lead to 
a supersonic transport that can fll<1ke the required rAnge with a significant 
paylood. The con1nunity noise problem l-lill be solved by the usc of non­
afterburning tuJ:bojets and the environmental pollution arguments cannot 
be substantiatnd. The great speed advllntage of this aircraft \o~ill make 
it competitive economically a11d the economic viability of the supersonic 
transport \o~ill b~ assured \-lhen the public dcm..1nds to go on the SST as 1 
am sure they '"ill \-lhcn the airplnne has been proven safe, comfortable 
and rQliable. The (actor of one-half in block tin~s will be an over-

·whelndng appeal. · 

This country has developed a tremendous lead in acJ:onautical technology 
thr.o-ush our jet transport program nnd '~e must not lose this advantage 
fo-r 11nny rcafions. I hope lhc Congr~ss \~ill recognize this· and not be 
S\~aycd thr.otlflh rresentations such ar. mntle by Professor Eads. 
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I ~ 

Vie\o~S on February 7, 1969 

· The configuration selected ·by Boeing is probably optimum or very close 
to it. All reasonable alternates have been studi~d sufficiently to en~ 
sure th3t the Clne chosen possesses the best combination of characteris­
tics throughout the subsonic and supe1:sonic regimes. It is unlikely 
that further study will show any but minor changes as being desirable. 

Early flight demonstration and t·~finemcnt should be given precedence over 
all else at this stage. The airl>lanc must first of all prove its suit­
ability as'a !lying machine, and its compatibility uith its environment. 
Growth and improvements in efficiency uiU come later in natural evolution, 
as they always do, 

~1ile this airplane is right up against the boundaries of current tech~ 
nology, its design is ,.,ell-balanced, \-lith logical tradaoffs established. 
Government evaluation teams have done a good and thClrouah jClb i.n pinpoint­
ing the elements of highest riEk. No insurmountable problem is evident 
that might prevent the completion of a rcasClnably satisfactory prototype. 

Present View 

I considered Boeing's SST design far enough advanced two years ago to 
wartant proceeding '"ith the prototype. I feel even more strongly now, 
considering the refinement, study, and testing that have taken place 
since then. 

As you knO\.•, I \.'as in charge of enginccri.nr, at Douglas during the entire 
period of development of their commercial airplanes from the DC-3 to the 
DC-8. I have never known an airplane to be subjected to as long and 
thorough a period of preliminary design as the Boeing SST. No ntatter hmi 
much t!ffort and time arc devoted to this :i.nitial phasn, it is, of course, 
impossible to eliminate the tcchnic•tl risks cor.1pletely; but they have, in 
my opinion, been reduced to a level consistent \-llth, if not lOt,'CJ:' than, 
that prcvniling on pravious airplanes when the decision t_o prototype \faS 

1113dc. 

Certainly, to delay longer \~ould increase the evP.ntual cost with little, 
if any, g.1in: by and lar~c, such unC'et:lc1inti<!S an relt~<'lill can only be re­
solvc~d by building nnd !lying a physicnl article, 
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It is indeed shocking ~to see \.Jhat is happening to the supersonic trans­
port program. Reams of incorrect information arc being supplied to the 
Congress by all sorts of people from ail sorts of lines. 

One ~ondcrs as to the competence of these people. As for Nr. Eads, his 
major claim is to have uritten on airline cost and demand, '"hich I must 
say anybody can do based on the compilAtion of statistics done by the 
Federal Government. 

His testimony contains quotes on aviation public<lti.ons and from individ­
uals who have a gt:eat background in the airline field. These quotes are 
1948 statements, that is 23 years ago, and those statements related to 
improvement in the not-1 obsolete piston engine-propeller driven aircraft •. 

N~1here in these statements has anything been presented that is pertinent· 
to ·thC! fundamental question, and that is should or should not ,..,e apply 
our advancing technology to improving the "quality of life". Statements 
were taken out of context, such as those attributed to Mr. c. R. Smith to 
the effect ~eople will not pay for speed alone. Smith was m~king the 
point that speed is only a part of the picture and the airplane must at 
the same time be economical, have lot-I maintenance, be easier to operate 
than those '"hich we then had, Rickcnbacker was mnking the same sort of 
a point at that time, The vay in which these stntements have been dis­
torted is truly amazing·. 

It is, of course» easy to cite various designs of airccaft that never 
r,ot off the ground, ldtich H1·. Ends bas done, but \·:ithout any understand­
ing or shO\oling any apparent knm~led~e of the history of those projects 
or the reasons vhy_ they faiJed. 

Transoceanic air transport first started uith f1ying boats and this '"as 
because of certain definite tcchnologic.al limit.& of. land planes and the 

.difficulties that could be encountered if such a m-:~chine h.r:cl to ditch. 
The l)rincess Flyint Boats \·!ere developed for the Australian routes for 
Great Britain, really not (as claimed by Mr. Eads) for balance of p3yw~nts, 
but rather to keep Lhe Empire Ail· Routes in better shnp~. 'l'his ocl:un~cd 
at about the t :i.me that dcvc lopment in 1 and a irpla11P-S and in rc liabili Ly 
of ni.rcraft tr .. 1de the flyin£; boat a bit obsolete, 'fhc Princ1:ss lms just 
the lnst of the line, so to speak, just as the llindcnb~rr. \-:.1s the last 
of the line of the a :i.r.sh ip:;. 
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.. . 
1-tr. Eads also speaks rnuch of the Comet and again wHhout understanding 
the problems, The British, bec-.use of the severe cost of \lar, had got­
ten rather \.zell behind in comnercial air enterprise from a position of 
leadership that they once held. In an effort to rcg:tin the position, 
some signific:tnt or important, far-reaching decisions had to be made. 
Their decision ,,,as that the jet engine \Y'Ould be the engine for the 
transport of the future, They thus·selected the jet engine for the 
Comet and, except for thP. short range aircraft like the Viscount, de­
parted from the turbine-prop. Uistory has proven that to be a wise 
and intelligent decision, 

The reasons for the failure of these airplanes to go into usc had nothing 
whatsoever to do \o~ilh the causes cited by Mr. Eads. A very courageous 
step taken by the British in producing llle Comet Has their effort to re-. 
establish themselves in the \Wrld 's tr.nde routes, just as they had estab­
lished themselves in the \-torld's trade routes \·tilh their m.1ritit'l'le enter­
prise, The Co:rot \-7<\(\ a gQod airplane and it was \.•ell ahead of its time. 
Thougl1 not many \\'ere built, some arc still in usc on the world's routes. 
The.difficulty with the Comet was in no way related to certain of the 
cau!'lcs l-fr. E;~cls notes, '}'he t'Cal difficulty with the Comet was more asso­
ciated with the wanne1.· in ,.;hich the government handled the unfortunate 
structural difficulty they had in the first ones. The everlasting credit 
is to the Brit ish. They found the c;l'usc, corrected it • and out of l his 
came the very methods by \~hich we n0':-1 test all of our aircr<lft th:lt arc 
to "fly with pressure cabins at vel·y high aldtudcs. Out of it has also 
couze many of the fail safe techniques for aircraft structures. The Comet 
uas not in any sense a faih1re as indicated by Nr. Eads, but it was the 
pioneering cCJtnr.terc ial jet aircraft. 

We cot~e no\-1 to the American effort. Following the Eads' tC?stimony, one· 
is given to believe it is a concoction of Boeing and the General Electric 
companies. This is so far from the truth that it dcmJnstrates the fact 
that Nr. Eads knoHs nothing of the history of the sup<!rsonic transport 
program in this counl ry. In the late 1950 1 s, as!>cssments \·.>ere made of 
the technological knmo~ledgc in this country under the .-wspices of 
Federal Aviation Agency and the National Aeronautics and Sp<lcc Adminis­
tra t ic•n, forrr.crJy Nat iona 1 Advisory Cori1mittee for /1eron:~utics. Contri­
butill~ to this study \:ere the lessons l<.!,'lrncd by th~ U. S. /\ir Force 
and its technical side ddch at that time vas experimenting \·lith the B-70. 
Il became very clear tllnt ,.:e \-'ere on the verge of lhc ability to build n 
supersonic transport. On December 11, 1959, a sur.nn<tr)' prcscnlltl:l.on was 
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made in the offices of the Federal Aviation Agency and at the National 
Aeronautics and Space Administration Hendqunrters in \-lashington, D. c. 
The sunm.1ry in somc,o~hat shot:tencd form Has later published as a NASA 
Report D-423 ln the spring of 1960. As a consequence of this work, a 
task force was set u;l in February of 1960 and a ycilr 1s study '"as given 
to all the many facets. By this, I mean technical and economic problems.· 
There evolved from this study in 1960 a plan out of \~hich the_ present 
operation has grO\m, 

The inference in the Eads testimony is tlHlt this is some scheme of the 
industry to get itself subsidized, \ole should point out that i.n the 1960 
studies, examination , ... as made of the varlous ,,•ays in '"hich the Federal 
Government supported various activities - dairying, farming, maritime 
and the rest. It was generally agr~cd, and I must say almost unanimously 
at that time that such schemes as the marHime subsidy were totally wrong 
and absolutely unacceptable to the aircraft industry or the airlines. 
Similar conclusions were reached in respect to other subsidy systems such 
as appe~u·ed in agriculture and dairying. There was then "evolved a partici­
pation scheme where the government lias to he re).mbursed for its share. This 
scheme \-tas revieued and felt by even banldng experts to be a sound propos i­
tion. Such men at> Nr. James Nitchell, Vice Presid~nt o! Chase Manhattan 
and Mr. Hilliam Uarding, n0\-1 dec~ased, 'l senior partner of Smith-Barney, 
were 'involved in such deliberations. Later the program '"as reviewed by 
lfr .. Eugene Black and Nr. Stanley Osborne, both of whom had distinguished 
careers in banking, finance and economics genera J.ly. Their rcconmendation 
vas 11go 11

, All of thi.s is docu~rentcd and in the record, It seems apparent 
to me thi'lt the opposf.tion we nCY.~ hear wJtilc well-meaning perhaps certainly 
has not done its homeuork. 

You hear much about this from some economists that say it is not good. 
Nm-1 I think there is something HC need to recognize here. Economics is 
still a "soft 11 science and as such it builds itself on statistics of his­
tory. This isn 1 t to say that much can 1 t be learned. On a 11 the Hondays 
durlng the fa 11, the Monday-morning quarterbacks discover vhat l.ras wrong 
uith some of the plays tl1at failC\d on Saturday and Sunday aftcr:1oon. Of 
course, this causes some changes in the details o! the plays as they occur 
on the field on !oll 01dng weekends h\1t the basics of the game are not so 
determined, Economics is jliSt such a thing. From the hard sciences, how­
ever, on the principlc~s so slated by Nct·lton and i.n the first and second 
laus of thcrmodyn:ltaics rca lly h<.lS to come l he bas is for determining the 
range-efficiency factors o! any 1n..1chincs. 
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In properly designed machines, it i.s inherent that the higher the speed 
the better will be the propulsive efficiency. In order to get a bettor 
machine, therefore, one must go to higher speeds. l..'c have nato~ a better 
aerodynamic efficiency product .and .a better propt..lsivc efficiency. llc 
come n0\-1 to the other term, the logarithm of the '"eight ratio. We arc . 
in this country very advanced in the usc of titanium. This being a better 
material for higher temperatures than aluminum and the rn.lnufe~cturing tech­
niques being wcll-dcvelop0d, one should then go to the speed permitted by 
the usc of titaniu:11 \~hich in general is a J.tach number of about 3. Hav:i.ng 
done this, ,.,e end up wilh a '"eight ratio term that is indeed comparable 
to present air transports and with later production v~rsions \<~ill very 
likely be better thnn thAt which exists vlit_h' our current aluminum air­
planes t"!tat run at high subsonic spcC:'d:;. Herein lies the fundamentals 
of the economics of the '"hole thing and the proof of this lies with the 
11hard" sciences and not with the 11soft 11 science of economics, I call 
your attention to m .. 'ln)' of the 11sofl 11 &cience analyses that predicted 
that jet tt·ansports would be uneconomic because of fuel requirements. 
Todny 1 s jets on an economic bas is have demo] ished those ana lyses of the 
1950's, He can add to this hotter range efficiency factor a higher pro­
ductivJty per day heca.use of its sp!!ed; thus a rcularkahle ed~e over to-. 
day's jet ajrcrr~ft can be expected. This edge may be even greater than· 
that· of todity 1s jets over the best propeller aircraft they displaced~ 

We need to recognize that the appli.cat:i.on of the fundamental laws of 
11hnrd 11 science have built a very fine quality of life. Thi.s is the life 
that has taken the \Wrk off the backs of men. t{m-1hct:e has it done it so 
well as in the United States. You may be assureil that so long as further 
progress is not hamstrung by unthinking opposition or unknm.,ing opposition, 
the very same talents that have taken the uor~ off the backs of men, \o~ill 

be applied to our so-cAlled pollution problems. 

I urge, therefore, that constructive attitudes be taken. Short of the 
discover)' of a peqH~lual motion machine of the second class, this is 
one that can violate the second law· of thcnnodynttmics and mechanically 
have l!:Cro friction, there \·till be a residuum. 'fhc industrial revolution 
takes first things first. It has taken \Wrk of{ the backs of men and 
given us the highe1'lt quality of life in history. The same diligence in 
teclmological application is nou and Hill continue to improve the quality 
of life. 
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Mr. MAGRUDER. It is also an item that will den1onstrate to the finan­
cial community the via hility of the SST program. If we are going to 
attract private capital we must do it by having the three things that 
will attract it in the U.S. financial community. That is, a proven 
article and a willing buyer-both of which we will have. By definition 
the prototype will prove a satisfactory article to the airlines. 'Ve have 
already demonstrated, by the airlines putting up $81 million of their 
money 10 years before they received the article, that we have willing 
buyers. The third thing that is necessary is for all of us in government, 
in industry, and in labor, to work together to attain a healthy air 
transport manufacturing industry. If we can do these three things, I 
have the assurance of the financial community that they will indeed 
be available to privately finance the SST production program. 

They said, ''If you question that fact, then just look at what is 
going on now. The private sector is financing over $5 billion worth of 
wide body jets in the greatest recession we have had in over 10 or 
12 years in the airline industry." They feel that with a proven article, 
a willing buyer, a healthy industry, and all of us working hard to make 
that happen, they will be able to finance the production program. 

COST SHARING 

The SST program is a cost-sharing program. The prime contractors 
on the SST are not making a profit on the prototype program. For 
example, the airframe contractor shares 10 percent of the cost to a 
cost incentive point of $625 million after which they share 25 percent of 
the cost. That is an incentive to keel? their costs under control. This 
has been a remarkable program in this regard. It is also not generally 
understood that the industry pays for all of the facilities, and further­
more, for all of the commercial cost. Now this means costs of getting 
together with the airlines, bringing together specifications, perform­
ance reviews, going all over the world with their engineers, scientists 
and marketing: people to explain the SST. That wiH amount'to approx­
imately $78 million, and the facilities are in the $54 million class. 'Vhen 
all of this is added together, the prototype program share will be 
approximately 22 percent by industry, and about 78 percent by the 
Government. 

INVESTl\IENT RECOVERY 

The third key item is that the funds that are loaned b;y the Govern­
ment will be returned by a simple royalty formula. Dtvide the $1.3 

- billion by 300 airplanesi and that royalty, about $4 million, is applied 
to the cost of each airp ane. Every thne an airplane is sold, approxi­
mately $4 n1il1ion will come back to the U.S. Treasury. By the time 
300 aup]anes are sold, the entire invesbnent of $1.3 billion will be 
recovered. Then, depending on the rate of production, either 6 percent 
or $1 billion in profit is recovered by 1990. It is a unique cost-share, 
as well as a unique recovery of investment. The Congress has reco~­
nized, since 1950, that. a hea1thy air transport industry is in the pubhc 
interest. We have obtained our advanced technology directly off the 
shelf from the Defense Department throu~hout the history of com­
mercial aviation until now. This is the first tlme that has not happened. 
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PROGRAM FINANCIAL STATUS 

The program's financial status is shown on this chart (fig. 35). 
Phases 1 and 2 are the early research and competition program. Phase 
3 covers the construction of the two prototypes and 100 hours of flight 
test. The Governn1ent's share of the early phases 1 and 2 cost $291 
million. The total appropriated through phase 3 is $417 million. As 
of the 30th of March, $156 million will have been obligated under the 
joint resolution\ so that. as of that date $864 million will have been 
appropriated and obligated for the entire program. 

The contractors have spent approximately $164 miJlion, and the air­
lines have contributed their risk share, $60 million. In addition, $22 
million has been deposited with the Treasury, from which the tax· 
payers get interest .. The airlines do not get that. interest. and they 
remind me of that about once a month. This is a total of $82 million 
from the airlines. As of the 30th of March, approximately $1.11 billion 
in Government and contractors funds have been applied to the 
program. 

ENGINEERING DRAWING RELEASES 

The progress of the program is shown here in terms of numbers of 
engineering drawings released as n function of calendar years. (fig. 
36). Approximately 64 percent of the engineering drawings have been 
released to the shops. That n1eans that probably by the end of this 
calendar year, we wiH be very close to the 90-percent drawing release 
point. All of the subcontractors are building the parts and the shops 
are primarily bringing on board production, tooling, and manufactur· 
ing people. I might point out that the dark continuous curve is the 
schedule. As I have said before, this is a very unusual program. It is 
on schedule, is meeting cost estimates, and is attaining performance 
objectives. 

ENGINE TF..ST HOURS 

Turning to the ena:ine manufacturer, we see the cumulative test 
hours tha.t have been developed to dnte, approximately 1,900 hours. Of 
this total, 38 percent has been accumulated since March of last year. 
Since we apnenred before you last year, a great deal of progress has 
been made (fig. 37). 

The total number of equivalent engines committed to date is 38.5 
with 13 equivalent engines actually built. The total number of com­
ponent te.sting hours completed to date is about 118,000 hours. The 
desia:n thrust ~oal has bPen achieved. In fact, this engine has demon­
strated a record thrust of almost 70,000 pounds. The actual flight test 
engine that is goin~ to fly on the first airplane~ just about 24 months 
from today, has demonstrated approximately 8 percent more thrust, 
and almost 14 percent lower specific fuel consumption than specified. 

Normally that would be considered a remArkable achievement. I 
am sure a:E. deserves great credit. for that. We are in the lOth year 
of a 121h-year program, with 13 e~uivalent engines ~uilt, nine pr?tP­
type en:dnes already run, and the th~z:ht test status engine now runntng, 
this is the kind of progress you can expect. 
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NOISE REDUCTION 

I think the most' remarkable thing that has been done on this 
program has been the reduction of noise. Speaking as an engineer, and 
one who started on this program with the Douglas Co. in 1960, and 
went through the entire program with the Lockheed Co. totalling 
some 10 years on the SST development program, I would say that 
this is almost a miracle. What I have shown on.this chart (fig. 29) is 
the noise level in the acoopted term, EPNrlb, effective perceived noise 
level in decibels, for the takeoff and sideline noise. 

The sideline noise is measured about 2,100 feet directly to the side 
of the runway. Approach noise is measured 1 nautical mile before 
touchdown, and takeoff noise is measured 3.5 nautical miles after 
brake release. Both of these are out over the community. You will 
notice a steady improvement in noise, starting about 1966, which is 
when the SST contract awards were made. You will notice tradeoff's. 
It was about that time that the first attention was given to sideline 
noise. 

I don't know if this committee knows this or not, but there is not a 
single airport in the free world that I know of that has a requirement 
on sideline noise or measures sideline noise as a criterion for lawsuits 
or for prevention of excess noise in the community. I might also say 
that I know of no airports in the free world that measure the a.p­
proach noise as a critical point. The FAA, the airlines, and people 111 
the Department of Transportation in the acoustic field, have recog­
nized that all three of these together will represent, in the future and 
in the present, what bothers people in the community. So the FAA 
has proposed regulations taking 1nto account sideline noise, noise out 
over the community on approach, and over the community on takeoff. 
They have issued a notice of proposed rulemaking, and now a rule 
for the new subsonic jets which requires them not to exceed 108 
EPNdB at any of these three measuring points. This is not being met 
with present day jets. 

The present rules at JFK, La Guardia, L.A., and other airports 
around the world are less severe. 

When we testified before Congress last year, the best technical 
knowledge available indicated we could meet the requirement of 108 
EPNdB for takeoff and approach. 'Ve felt that we could get dow~ to 
approximately 112 EPNdB on the sideline noise. 

If you could stand one the end of a runway, and listen to airplanes 
that produced 108 and 112, EPNdb, I doubt if your ear could distin­
guish the difference. Nevertheless it has been a strong urge of every­
body in the Department, FAA, and the aerona utica} community to 
get. noise as low as humanly possible. 

We announced last week, after our noise committee had been to 
Boeing and GE, and had completely validated these results, that we 
could now meet sideline, takeoff, and approach requirements. I would 
like to read you this letter for the record fron1 Dr. Leo L. Beranek, 
who is probably the outstanding acoustic engineer in the free world. 
We are fortunate to have him as the chairman of our Noise Advisory 
Committee. The letter is dated February 5, 1971, addressed to me. 

67-453 0-71-16 
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On September 11, 1970, I reported the first couclnstons of the Committee to 
you as follows : 

1. The noise levels for the production SST should be the same as those imposed 
by F.A.R. 36 for new four-engine, intercontinental, subsonic transport aircraft. 

2. To meet the above objective, added emphasis should be given by Boeing 
and General Electric in their respective noise programs. 

In conclusion Dr. Beranek says the following: 
\Ve conclude that the level of technology demonstrated by Boeing and General 

Electric is sufficient to achieve the noise level objecth'es we recommended. 'Ve 
are available to discuss our findings with you and other concerned parties as you 
deem appropriate. 

It took several weeks for us to meet with them and make sure we 
were in agreement. I am happy to report today what I consider a break­
through. The SST wi1l1neet the new noise requirements. Gentlemen, 
that is a noise one-half as great as present intereontinental jets you 
hear today. That should put to bed all the erroneous, mischievous, and 
inaccurate charges that an SST will make the noise of 50 simultaneous 
takeoffs of subsonic jets. Those charges have never been true. We have 
submitted them to many acoustic engineers throughout the United 
States and without exception they have said the charges are not true. 
Our SST will be better than any intercontinental four-engine jet flying 
today, and that is ~vhy the Airport Operators Council International 
sent me a letter saying that: 

\Ve look upon the SST as a means of eliminating and diminishing airport and 
noise pollution in the future, and therefore endorse the program. 

This endorsement is a very exciting development. 

El\IPWYl\IENT 

At this point in the third quarter of fiscal year 1971, we have 13,000 
people directly employed on the SST (fig. 38). We have seven major 
subs starting a slow buildup while awaiting, frankly, favorable con­
gressional action from this committee and the Congress. These charts 
show only direct people. In tin1es of normal e1nployment, there is ap­
proximately a 3-to-1tmpact on the total. 'Vhereas in fiscal1972, at the 
peak we have 24,000 people directly employed, we have 13,000 now. One 
can multiply that by a factor of 3 to get the total direct and indirect 
employment. Since unemployment is high now, that might be con­
servative. This factor could be as high as perhaJ?S 4 or 5. So we are 
going up the manpower buildup curve quite raptdly. As I said they 
will be flying approximat~ly 24 months from today. 

FACILITIES ST.\TUS 

I would like to ask Mr. Parsons to run through some slides to 
give you a feeling of how much hardware has been built throughout 
the United States. 'Ve are not talking about preliminary design 
nnd drawings. "re are now talking about. engines that are built and 
running, major parts of the airplane that are in the subcontractor 
plant, or built and delivered to Boeing. 

~fr. Parsons. 
(NOTE: A series of slides were shown to the committee.) 
l\fr. PARSONS. Thank you. 
l\fr. Chairman and n1embers of the committee, as Secretary Volpe 

and l\fr. Magruder have indicated, with respect to the engineering 
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part of the program, we are essentially on schedule. This short 
pr~ntation will give you some feel for the manufacturing progress 
gmng on across the countr_y. 

Tl:ie SST manufacturing effort is distributed approximately 60 
percent at Boeing and 40 percent with cost-sharing subcontractors, 
ttH of whom are n1aking extensive investments in new facilities. ~fost 
of these facilities are complete. 

First, Boeing's $35 million investment in new facilities at the de­
velopment center includes a $6 million titanium processing facility 
that was designed and built by the Austin Co. of Chi~o, Ill., a 
$2 million high-bay extension built by Baugh Construction Co. of 
Seattle, " 7ash., and a $21A, million control development facility also 
built by Baugh. The latter facility is necessary in design and develop· 
ment of flight control systems and in the operation of flight simu­
lators driven by $1.7 million computers leased from the C.C. Leasing 
Corp. of New .Jersey for$30,000 per mont.h. 

While the simulators were designed by Boeing, the test rigs are 
built by Bertea of Irvinel. Calif., and General Electric Co. of 'Vaynes­
boro, Va. Additional efforts of many companies were required in. 
making this facility fully operational. 

The facility is computerized and has extensive flexibility for simu­
lating the many flight conditions. Over 100 of the world's airline 
pilots have already Down these simulators and the prototype design 
~fleets their inputs. 

The $6 million titanium processing facility has extensive hot-work 
capability for the manufacturing of aircraft I?arts. Special-purpose 
machines for hot forming .were mad~ jointly by Boeing of Seattle 
and Lorna, Inc., of New York. 

This facility can also produce body frames and includes a special 
stretch straightener capable of handling sections up to 50 feet long. 

Airplane frames are hot formed on standard machines built by 
Cyril Bath Co. of Cleveland, Ohio, which are fitted with sp,ecial 
adapters for titanium. A processing method developed by Boeing 
uses resistance heating and is now ten times faster than the older 
conventional methods. 

Heavy wing spars made bv Curtiss-Wright of Bufl'alo, N.Y., 
are formed in Boeing's $lh million large furnace specifically made 
by Lindberg Co. of Chicago, and sub~uently machined in large multi­
million dollar spar mills made bv Cincinnati Mi1ling Machine Co. 

The Boeing cleaning and chem'ical millinJ,r facility also built by the 
Austin Co. of Chicago, represents a $1 1nillion investment for proc­
essing large titanium airplane panels. 

The facility is capable of processing parts over 50 feet. in len~h. 
Another large bonding furnace facility at Boeing was also built. by 
Lindberg Co. and is used in manufacturing body panels. Supporttng 
~uipment includes a new $1.5 million electron-beam welder built ~y 
Sciaky of Chicago, Ill., which has been installed and operating 1n 
Seattle, Wa~h. Another $1.3 million Sciaky electron-beam welder is 
currently being installed in the same plant. 

The first part of the prototype airplane wing. has been produced re­
cently using these electron-beam welders, and IS ready for assembly. 

The $76,000 new plasma arc welder made jointly by Boeing and 
Sciaky Co. has a 65 foot capacity for splicing wing skins and was used 
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to make the first integrally stiffened panel for the prototype airplane 
last fall. · 

Integrally stjffened· skins for the wing have been formed using 
heated ceramic tools which match the required contours for the part. 

Over 54 percent of the wing tool assembly models have been com­
pleted at the Booing Seattle plant and the first assembly tools for the 
lower wing have been completed. Actual parts assembly started on 
Februa!'y 22 of this year. 

The Boeing $2 million h~gh-bay facility has been designed for as­
sembly of the prototype hardware. Curreptly, the ·full-scale airplane 
prototype mockup is the largest tool in place at Boeing and is in thi& 
facility. The mQCkup pro\Yides for engine fit-up and space checks, sys­
tem inst~Uations and wire bqndle verification, and operation of the 
~ain l~~ding gear in the extended position as well as the retracted or 
upposthon. 

'Boeing also has extensive facilities supporting the development 
~enter etrort in S~attl~, such as the Auburn plant for making detailed 
airplane parts. 

The :tppltimillion dollar Auburn plant has some of the world's 
largeSt mRchining.facilities such as large spar mills built by Giddings 
and Lewis of Fond duLac, Wis., and CinCinnati Milling Machine Co. of Ohio. 

The Auburn plant also has extensive numerical control milling ca­
paqility ·produced by Sundstrand Co. of ~ockford, Ill., l(earney & 
Treaker Co. of Mil waukee, 'Vis., and Cincinnati llilling Machine Co. 

These machines along 'wif h the titanium facility at the development 
center have alread~ produced some of the world's largest titanium air­
cr~ft components. You may be a war~, hut for ~xample, the 20-foot ti­
taniUJn landing gear beam used on the 747 was developed in the SST 
facility. 

SUBCONTRACTOR SUP.IJ9RT 

The subcontractor support tp Boein,g is quite exttmsive, and I would 
like to highlight it briefly. A $5.6-million cost-sharing contract with 
.Aeronca of Middletown, Ohio, for various airplnne components in­
cludes parts for tail control surfaces and prazing t(lol grids for control 
surfaces and tools for. the wing. Part of Aeronc~'s tU.3-million facility 
investment for phase III includes a $22,000 ar~Zon gn.s system which was 
installed by Air Products Qf Middletown, Ohio, for fabricating tita­
nium wing panels, a new breakthrough in technology by Aeronca for 
the SST program. 

One of the larger subcontracts is with two divisions of the Fair­
child-Hiller-Republic Co. for $34 miUion, an of which will be cost 
shared. · 
· Body skin panel assembly models have been ~ompleted in their 
Hagerstown, Md. plant, and the vertical tail skin panels 1nachined 
to the required contours at the Farmingdale, Long Island, plant. 

Fairchild's new facilities investment for t.he SST program in the 
two divisions exceeds $21h million. 

Out on the west coast, NQrth American Rockwell Co. of Los An­
geJ,s, Calif., has coll\Pleted most of the work on tools for a wing assem­
bly fixture which js part of a $32.2-miJlion cost-sharing contract with 
Boeing. 
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surfaces has been completed in their Tulsa, Okla., plant. Their first 
aircraft part, a 4-foot wing rib, has been completed at North American 
Rockwell in Los Angeles, as has the outboard wing panel. 

North American has invested more than $4.2 million of their own 
money in new facilities such as a special brazing facility made by Lind­
berg Corp. of Chicago. 

At the Northrop Norair division in Hawthorne, Calif., the cab Jnajor 
assembly tool is rapidly approaching completion as part of their $12-
million cost-sharing contract for the nose and forward section of the 
prototype. 

Test hardware has also been completed at Northrop, which was u~d 
for verification of the new manufacturing process. Northrop has in­
vested approximately$¥.! million of company money for the new facil­
ities to date. Further south in ChuJa VIsta, Calif., the Rohr Co. has 
a $17.8-million cost-sharing contract with Boeing fQr the engi~e P<?cls 
and landing gear doors. Test inlets have been completed and d~livered 
to Boeing for the engine test program, and seve~al, inl~t-door a~embly 
models have been completed for the prototype airplane. . . · · 

TJp the coast, Heath Teena of Kent, Wash., has a $l.8-m1lhop C9n­
trtlct with Boeing for the SST aft body section. Forming tools have 
been completed as has the P.olyimide bonding tool. Prototype parts for 
a 5-foot section of the tail cone have been completed on these tools 
already. 

At the Laqish Co. ip Cudahy, Wis., forging dies and for¥ings for 
the landing gear have been completed Qn the world's largest counter-

. blow hammer. We ~lso use the Air Force largel?t forging press i~ t.l1e 
world at the Wyman-Gordon Grafton, Mass., plant, for forgings. 
These landing gear forgings weigh over 16,000 pounds and are part of 
a $Jh-million contract. Forgings have been inspected and shi~ped to 
Clevela.nd Pneumatic, which has a $2.1-million c~ntract with ·Boeipg 
for fabricating the landing gear. · 

There are ~veral thousand other smaller subcontractors on the 
SST program, producing thousands of additional parts~ components, 
and systems just too numerous to name. Airesearch of Torrance; Calif., 
the Bertea Co. of Irvine, Calif., and Hydro-Aire of Burbank, Cal~f., 
are typical of the many that are producing parts to date. 

Approximately 6,000 items liave already been received by Boeing 
from these subcontractors and vendors throughout the country and 
are a.Mtiting assembly of the prototype airplane. · 

ENGINE STATUS 

Now I would like to switch to the engine status, and report on Geu­
eral Electric's program. Their jet family includes the world's lar~t 
engine, the GE4, which will power the prototype SST. Some lugh­
lights of their progress to date include eng,ine No.6 whjch ~has logged 
n constant run of 82 hours at cruise and power conditions equivnlent 
to nearly 30 nonstop trips across the Atlantic. 

Exhaust nozzle and reverser testing on engine NQ. 7 de~nonstr~ted 
the smokeless performance of the prototype engine, and this engine 
also holds the world's record thrust of nearly 70,000 pounds, estab­
ljshed on September 10 of last year. 
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Additional testing is performed at General Electric's Peebles, Ohio, 
facility in rural Ohto, where extemdve crosswind and noise testing i.s 
performed. The first flight engine No. 9, the one that will be used on 
the first prototype, went into test in December on schedule. To date, 
over 38 hours ,have been accumulated; and the engine perfonnance has 
bettered both thru~t and fuel consumption targets. 
~fuch of the General Electric testing is performed in their $12-

Inillion high altitude test facilitx which was fully paid for by General 
Electric as part of their $20-million commitent for new facilities, to 
support the SST prototype program. · · 

A large effort has gone into noise research. As Mr. Magruder men­
tioned, GE has conducted many full-scale suppressor tests. This 
research has been partly responsible for our ability to announce that 
the production SST will be able to meet the noise level requirements 
for the new subsonics. 

General Electric is also supported by several thousand suppliers 
scattered throughout the country. 

As of last month, all work was on schedule and within cost esti­
mates in the manufacturing area. 

In closing, however, I would like to point out that at present there 
are 2,000 to 3,000 work orders at Boeing waiting to be approved for 
the need of more funds. 

EFFECT OF STOPPING PROORAl[ 

Mr. MAGRUD}}R. I wanted you to see that to get the same feel­
ing as those of us closest to the _progran1 that the airplanes are 
betng built from parts all over the United States, in practically every 
~tate. I want to leave with you a couple of messages. No.1, practically 
everything you saw there was an advance in the state of the art, 
either in technology or manufacturing or tooling. Any thought that 
you could stop that sort of an effort, abandon that kind of a team at 
this point in time, and do some laboratory research on environmental 
areas and still keep the team together is wrong. We have no facts to 
say there are problems; there are only questions and concerns. If we 
try to stop, and go into a research phase today' we will definitely lose 
our subcontractors. To reassemble the former team would cost an 
enormous amount of money at a much later date, with great hazard 
for the marketplace. 

SST DEVELOPMENT OFFICE ORGANIZATION 

Mr. Boland mentioned yesterday, I believe, that last year in the 
committee, he directed us to do certain things. One was to reorganize 
my office (fig. 39) to place greater emphasis on controlling this billion 
dollar national program. I have done several thi'!_~· 

First of all, I have created two deputies. Mr. Vierling, who was the 
Acting Director up until the time I came on board, is now responsible 
to me for working with the financial community, providing communi­
cation with government a~encies and with the public. He is charp:ed 
with the responsibility to insure that by 1 year before we get our 100-
hour test program we have a viable, useful financial program that 
will bring the private sector into the production phase. 
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Mr. Parsons is in charge of policy and programing activities. It is 
his job to work with the vendors, the major subcontractors, Boeing 
and G.E., to make sure we are on schedule, on performance, and under 
cost. As I said several times before, I think this is a very unusual pro­
gram. "'e are at this time on schedule on cost and on performance, 
subject to the funding from this Congress. 

I have also formed an office in Seattle but have not completely 
manned that office, because of the present uncertainties of tlie pro­
gram. I don't want to bring on board anyone less than the very best 
people available, and not until ,~·e resolve the future of the program. 

I have made a 10-percent increase in 1ny staff since last year. We 
have on board 97 people now. I think we had 89 people on board ·when 
we reported to you last year. We still have an authorization for 117. 
I have also increased my divisions by one. Both the House committee 
and the Senate committee have reminded me that we have done a very 
poor job of getting the data to the public, to t.he news media, ~nd tO. 
t.he Congress and to various people in the Government. I have created 
a new division, titled, Data Management. Colonel Rundell is the Act­
ing Chief of that Division. His responsibility is to make sure the facts 
are distributed to the concerned organizations, individuals, and people 
inside and outside of government. 

PROGRAM FINANCIAL STATUS 

The program financial status is shown in this next chart (fig. 40). 
As of March 30, the Government has inve&1:ed $864 million, the con­
tractors have put in $164 million, and the airlines $82 million, for the 
total of $1.1 billion that I indicated earlier. If it is the will of the 
Congress that we should terminate, I need to include an additional re­
quirement of $85 million of Government. monel to take care of the 
cost sharing of the contractors. We have addttional administrative 
and close-out costs of about $12 million. We will have to refund. to the 
airlines $22 million, which was put up for reservation of delivery posi­
tions. So there is a total then of about $983 million cost to the <10vern­
ment, in the event of a program close-out. The contractors will get 
back the $85 n1illion in termination costs, since it would be for the 
convenience of the Government and not be because of default by the 
contractors. The airlines have put up approxitnately $82 million of 
which $60 million in risk contribution would likely be lost in case of 
program tennination. If the program were terminated by the 30th of 
Alarch, it would amount to a total loss to Government and industry 
of $1.11 biJlion. 

The tennination costs have increased over last vear as follows: 
The contractor shares to be returned would be $85 million. Addi­

tional appropriations would he required to cover what has been spent 
under the continuing resolution of $156 mi1lion. There is an addition­
nl termination liability of $10 million plus program office costs of $2 
million. The minimum appropriation required would be $253 million. 
The airline escrow in the Treasury of $22 million would be a cash out­
flow, so the minimum 1'reasury outlay would be $275 million for fiscal 
year 1971. 

Secretary Volpe said yesterday the airlines have contributed $60 
million to Boeing to build the prototypes assumh~g that we would 
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go ahead with this program. Shortly after the Senate vote last year, 
two of the airlines notified us publicly that they might sue for their 
risk money if the Governn1ent terminates for convenience. 

There is even an international problem here in that one international 
operator, KL~I, \vho has in the past bought most every commercial 
transport model this country has produced, has not reserved positions 
for the Concorde. They would be put in a noncompetitive position if 
we were to abandon the program. So there n1ight be a further liability 
of $60 million. There is then a possible total Government commitment 
on termination of $334 million. As I have just outlined; fiscal year 
1971 requirement to stop is about the same as the fiscal year 1971 
funding originally requested. 

BALANCE OF TRADE 

That is the progress of the program. I would like to take you very 
quickly through several areas of the progran1 to clear up any con­
fusion. I am not an economist by tr·ade. I am an airplane designer, 
an aviator and a program man~ger with 28 years in the aviation busi­
neSs. When I first came to Washington I was a little bit surprised to 
fihd that there were questions by some people, and I am continually 
surprised today to hea.r that the balance of trade discussion is some­
times called a "red herring" by some economists. 

The things that I am going to present here today have been sub­
mitted to the Treasury Department, to the Cmnmerce Depart_ment, the 
State Department, tf1e Council of Econon1ic Advisers, the Export­
Import Bank, the Federal Reserve, the CAB, and to my own Depart­
Juent. All of their comments have been included in this testimony. I 
found it a great benefit to me in communications with these other 
D~parttnents if I worked that way. 

Here is what has been said abOut balance of trade by all of us 
together, and I became very well known for a few months after ask­
ing all of these great agencies a number of simple questions. I asked 
every agency, "Who ought to have a favorable trade balance¥" (Fig. 
41.) 

I also went to many economists, including Mr. Milton Friedntan 
and asked the. same question. And the answer comes back very simply 
that the United States of all the nations probably ought to be the one 
that has a favorable trade balance, and you notice I say favorable 
trade balance. I don't say balance of payments or gold flow because, 
frankly, the balance of payments are for total trade accounts, which 
are very complex. I talked trade balance because I was simply talking 
the difference between export and import, and everybody seems to be 
able to understand t.hat and very few people disagree with the 
computation. 

The United States has made the unselfish and moral com1nitment 
over our history to help underdeveloped natioils help themselves. We 
think that is in the intere.')t of every citizen in this country and we 
have the unselfish aim in life to share some of our resources with the 
less fortunate nations of the world. Not everybody makes that attempt, 
but we have. That has been our naticmal commitment. 

The way that you do these things is by having a favorable trade 
balance. If you do not have it, you cannot afford to do those things. 
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BALANCE OF TRADE-STATEMENTS 

These are the statements I got from the various departJneuts. 
(Fig. 42) I will not read them. You can read them on the chart. I 
\Vent to Treasury, to Cmnmerce, the World Bank, Federal Reserve 
Board the Export-Import Bank, and I asked what is good about a 
favorable trade balance. You will note they didn't all say the same 
thing but there is absolutely no disagreetnent among them that n 
favorable trade balance is in the interest of the United States and 
every citizen. 

I also went to Eugene Black, former President of the 'Vorld Bank. 
I also went to the Office of Management and Budget. I went to Stanley 
Osborne who was on the President's Advisory Committee for the 
SST and is also a member of Lazard Freres and a very well known 
financial expert on Wall Street. I went to the Council of Economic 
Advisers and again you find while they don't all say exactly the 
same thing, there is complete agreement that favorable trade balance 
is good for th~s country. 

BALANCE OF TRADE·SIGNIFICANE 

I asked another simple question. I said why~ (Fig. 43). And again 
we get from all these agencies pretty good agreement. A fa vorablo 
trade balance is good in that it. permits removal of the rest1aints on 
the U.S. by capital investment abroad, such as the interest equaliza­
tion tax on foreign stocks and bonds. If you want to buy foreign stocks 
and bonds from a highly developed country today you have to pay a 
tax. A favorable trade balance helps eliminate that kind of restraint. 
It helps on the voluntary foreign credit program, U.S. bank loans, et 
cetera. If you want to statt a drug company in a developed country 
such as Germany you pay a tax. A favorable trade balance helps to re­
move those restraints, and we are essentially a free trade nation. 

It also offsets various U.S. expenditures abroad by financing U.S. 
direct investments abroad such as military aid, aid to underdeveloped 
countries, world-wide pollution control, development of the ~lekong 
River Valley, something that is very attractive in the peace negotia­
tions in Vietnam. Private industry has developanents abroad, and 
I might say it also maintains the stability of the dollar, which is 
the free world's monetary standard. 

It provides the capabilities (Fig. 44) for us to help underdeveloped 
nations and it also gives us an ad~uate level of international reserves 
such as gold, foreign exchange and drawing rights on the Interna­
tional Monetary Fund. So it is good for all those reasons. 

BALANCE OF TRADE· ~IETHODS TO UIPROVti 

There are other ways that you can do those things. You can help 
n favorable trade balance by deflation and it does certain things 
but it does depress profits. "(Fig. 45). The same thing applies for 
devaluation, but that is just not an option open to the United States. 
You can in1pose import restrictions but that leads to retaliation. 
You can encourage exports but that can't do the job alone .. lrou 
cun have capital controls but that is contrary to our U.S. national 
policy, and Y<?~ can restrict tourism but agatn that is an irritating 
source to our cttJzens. 
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BALANCE OF TRADE-STUDY 

Then you might ask : Why is there any argument~ All of the people 
~gree that it is g?od. Well, one of the arguments came up in 1969. 
Some of the stuaies done by the Treasury ·Department and by the 
Council. of Econ?mic Advisers sai4, "Afaybe if you build an SST 
there will be a thing called the tourist account." In other words, his­
torically we have shown in aviation that if you put a faster nirplane 
on the market, and we are a tourist nation, it tends to stimulate tour­
ism. You can roughly equate what that tourism stimulus is, and it may 
offset the sale of equipment abroad. 

This is the kind of calculation I am familiar with so I went through 
the 1969 calculat.ions. (Fig. 46.) I found that they were based on the 
fact that there would be no other SST anywhere in the world and 
that. speed-induced travel impact would indeed offset the sale of equip­
ment, and it was based on 1967 dollars. 

But I had spent the last 15 years as a business1nan all over the world 
and I knew that the Concorde was real, so I asked the State Depart­
ment, the Commerce Department, to send their experts to Eurol?e· 
Th~y did so for 4 months. They came back in 1970 and they 5aid, 
"Yes, we agree with you." 'Vhile they didn't agree in 1969, there is a 
consensus in the Government now that the Concorde is going ahead 
(Fig. 47). In fact, it would be hard to argue against that. They have 
been flying it for 2 years and _probab!y will have within 60 days their 
first sale or letter of intent. So the Concorde I is real, and the Con­
corde II has been repol1ed by the State Deparhnent to be on the 
drawing boards. . 

I know that there is R family of airplanes abroad and the fact that 
the SST is in being abroad has more than an impact on just the SST 
itse1f.-If we let go our leadership in commercial aviation it will erode 
down into the subsonic fleet. I have to reveal something-that as a 
b~sinessman from industry I had been told not to do when I came to 
Washington. I had to get permission to do it from my former em­
ployer. If you le.~ your technology be matched bv the rest of the free 
world, and all those slides that you were shown earlier showed our 
advanced technology-no other nation in the world can match that 
kind of tnanufacturing and aeronautical engineering--but once you 
let them match you, you face a thing called the offset agremnent. 'Vhen 
I was at Doug]m;, in order for us to sell the DC-9 to Air Canada we 
had to agree to build the wing and the tail in Canada. That was the 
second sale. 

To make the third sale, to Alitalia1..-we had to agree to build fuselage 
panels in Italy. And when I was at Lockheed in order for us to get a 
50-airplane sale of a Lockheed L-1011 with Britain we had to agree to 
put the Rolls Royce engine on. That was a favorable trade balance for 
Britain of over $1 billion. You read a lot about that in the newspapers 
today, which is in concert with the :problems of building a comn1ercial 
airplane that costs over a half bilhon dollars. Nevertheless, once the 
rest of the free wotld can match your tec.hnology, there is just no way 
not to have a quid pro quo. If they are ~mng to buy your airplanes you 
better give them something off tnat airplane, such as an engine. 

For exatnple, when GE sold the engine to the French for the 
A-300B, it is the exact same engine and pod nacelle that is on the 



Douglas DC-10. They had to sign an agreement to build 40 percent 
of those engines in France. 

What that means to France is that with a stroke of the pen, they got 
the technology directly off of our C-5, because the engine on the DC-10 
is a natural commercial derivative to the militarr engine on the C-5A. 
All of the technology, the noise, the engine emissions, and the advanced 
performance and efficiency went to France in that agreement. 

It is still a good businesS deal. GE has to sell engines and that is what 
it takes. So I put the offset agreement in my calculations. 

And I also used inflation. I didn't use constant dollars, and I pointed 
out that any time you sell aircraft over a period of 10 years, sales of 
spare parts would increase the impact of that sale by almOst 50 percent. 

The Concorde is in being. All of our indications here through NASA 
and through the proper agencies in the Government indicate 1neeting 
or exceeding their perfonnance p:uarantees. 

Recently the Washington Post carried an article on the front p~ 
which implied that BOAC would not buy the Concorde. It h~pened 
I was in New York at that moment and knew that Anthony Wedge­
wood-Benn, who is a Member of Parliament,- former Minister of Tech­
nology, was in town. I know Mr. Benu so I got together with him. That 
night· he assured me from a Parliament standpoint there was just no 
basis in fact· in this article which, by the way, was quoting an article 
from a London newspaper. The folfowh1P\ day_, news releases were is­
sued by both Air France and by BOAC say1ng tney not only wanted the 
Concorde and intended to buy it, but were looking forward to it and 
were in process of negotiation. That should be brought out clear]y on 
the reoord. . 

Now, the calculations are in harmony with Treasury, Commerce, 
<JAB, Council of J~conomic Advisers, and the Department of Trans­
portation. 

BALANCE·OF TRADE JHPA<n' OF U.S. 88T AND OONCORDE 

I think the easiest way to show thP.t is on this chart (fig. 13) . Below 
the line are imports. Above the line are exports. On the far left you 
see what the impact would be with an SST program. On the right 
you see what the Concorde I impact would lie on our trade balance 
if we have no SST Rrogram. 

I~ we have an SST we would expect, throu~h 1990, to export 270 
~ST's. Since we are 4 to 5 years behind the Concorde we will still 
have to import approximately 60 Concordes. If we delete the SST 
program this country would import about 300 Concordes through 

~ 1990. That difference 1n trade balance is $17.1 billion. 
If we consider the fact that the State Department and airlines 

reported the Concordo II is on the drawing boards, then we are talk­
ing about the same base case, 270 if we go ahead with the SST versus 
60 Concordes. If we defer our SS'r then we will probably import 
approximately 380 Concordes and that is because of a bigger penetra­
tion of our subsonic jet market by a better, more dficient foreign 
~S'l'. That is a favorable trade balance of $22.1 billion. That is what 
we call our base case, and on that number I can get complete agree­
ment within the Government. 
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FOREIGN FAMir..lES OF AIRPLANF..S 

However, there is another family of airplanes in being. Through 
the 1990 time period there is something between $50 billion and $100 
billion worth of commercial airplane business at stake. The Europeans 
are not unaware of that and tliey are building the A--300B (fig. 10). 
This is a two-engine Jumbo Jet, wide body' With engines, as a matter 
of fact, the same as on the DC-10, low-noise, low-pollution engines. 

It is being built and is recognized abroad by the national treasuries 
:of France, Gern1any, Holland, and the British through IIawker 
Siddeley ·as a private enterprise. So there. are four nations' industries 
and three national treasuries involved in this airplane alone. It is 
supposed to fly late this year or early next year and goes into service in 
1973 and 1974. 

This is a definite threat to the sales potential of the DC.r-10 and the 
Lockheed lr1011 since we do not have a competitor for it in private 
industry in this country. 

Also abroad being sponsored by the national treasury, I believe, of 
five countries is the Dassault's Mercure. The ad reads as follows (fig. 
11). 

Fiat in Italy is constructing the rear fuselage and the tail .unit, CASA In Spain 
the forward fuselage. SABCA In Belgium Js also on the job. 

This airplane is being put together by five national treasuries in 
Europe, manufacturers, througli Dassault. It is the replacement for 
the Douglas DC-9 and the Boeing 737 and is again a recognition of the 
fact that for the first time in aviation history fhe Europeans recognize 
the way to penetrate the civil market is to have a complete prOduct 
line, family of airplanes. 1\Ir. McLellan referred to this yesterday in 
the commerce testimony, so obviously they have recognized it and are 
going after the market. 

This is the same ad that Secretary Volpe showed yesterday (fig. 
12). The Russians are recognizing that they have to have a family of 
airplanes. On that score I would like to read Mr. Richard C. Cohen's 
comment in a report on the bilateral airworthiness agreements from 
the Commerce Department, Consideration of the Airworthiness 
Agreement with the Soviet Union, Provision of Recon1mendations 
for the Department of State : 

The Soviet commercial aircraft ha,·e been underrated In the international scene 
on the basis of evaluating their purely economic competitiveness. However, 
Soviet transport equipment has penetrated beyond the Bloc to Africa, India, 
Latin America and the Middle ERst. In these areas the problem of providing 
adequate air transport services outweighs favorable operating economics of 
route application and the current Soviet alrcrRft eoxport drive Is aimed at more 
than 40 countries of the West, with publicity demonstration tours of all types of 
Soviet aircraft, including helicoptE'.rs. 

With permission of the Committee I would like to insert the entire 
Departlnent of Commerce letter. 

(The information follows:) 
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The current Soviet aircraft export drive is aimed at more thon 40 countries of the 
West, with publicity/dcmonctrnti~n tours of all types of Soviet aircraft, including 
he Ucoptcrs •. 

(3) Since the ~tate has rigid control over aircraft production, the Soviet aviation 
export agency can offer whatev~r delivcries,'terms or services is dr.cmcd necessary 
to satisfy customer requirements or desires. If deliveries to Aeroflot, the 
Soviet state airline, or other Soviet-bloc oirlines have to be changed to meet 
export commitments, notional export policy rcrortcdly dictates that thia will be 
done, 

The selling price of Soviet aircrart is obviously not established at a commercial 
lev"l, but prospective customers hove be<'n oware of problems relating to inter· 
national standards, srnrcs prcvisionillj; (11lu prfcns, component Hvl.ls, avail• 
ability of support equipment, and Cicld technical ossiatance. 

The Soviet aviation export officials have indicated that th~y rec~gnize that to 
be competitive with u.s. aircraft exporters they must offer adequate support for 
their exported aircraft, They have developed a logistics support system offering 

.normal delivery times of seven days, and 48 hours express deliveries for spares 
required by customers on an urgent basis, 

: ·(4) Theoretically, there has been no reason why any Western country should not 
·buy Soviet transport aircraft, bu't the Soviet types have not provided serious 
· competition primarily becaust: they hove not conCormcd entirely to international 
standards, 

A U.S.-U.S.S.R. bilateral airworthiness agreement leading to the sranting of an 
FM ainrorthincss certificate to the YAK-40 W\'luld be viewed in most other 
countries as an approval of standards of qu&lity and safety -"~lich would m:lke the 
YAK-40 acre attractive to potential forcisn purchasers. Reportedly, Colombia, 
which hod ordered four Y.\K-40' s lut year, has c&riccllcd. its or.d~r because there 
has been no form3l airworthiness approval of this aircraftJ>y ony major \.:~!stern 
aviation authority. 

(S) There does not appear to be any significant n1arket potentiol for the sale of 
. U.S,-manufactured aircraft in the Soviet Union, which could result as a reciprocal 
ben~fit from on airworthiness agree~ent, 

Aeroflot, the Soviet air service monopoly operates a·well-equipped fleet of 
modern Soviet- built aircraft. Its expandio1g wordwide services have created the 
demand resulting in the ~cvelop~ent of a full line of transport aircraft irom 
subsonic to supersonic, It is questionable w:1ether the Soviet aviation 
authorities would dissipate thC>ir lon~-fought for r,nfns in world aviation by 
flying foreign-built aircraft in the stotc-ov.1~d Acrl,flol s~rviccs, •·urth~rmorl!, 
the Soviet aerospace industry has been receiving priority in allocation of the 
resources it needs to £uHi.ll the ambition of comileting effectively with the . 
Western industries and it is unlikely that the Soviet Government ...,,..,uld cut into 
its potential production programs by authori~ing significant aircraft imports, 
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Reportedly. the re-equipmcnt requlr<'mente or the Bloc airlines are being closed to 
Western suppliers by Soviet pre~sure to· take Soviet aircraft, 

(6) In summary, the subsidized price, terms, and production of Soviet aircraft 
along with a u.s. quality approval in terms of U.S. airworthiness certification 
could result in substantially increased co•npetitlon against u.s. aircraft in the 
world market at a time when the u.s. industry is undergojng disruptive domestic 
economic pressures, Export markets arc essential to the succe~s o( U.S, transport 
aircraft production programs and competition ts already strong and effective from 

. European suppliers, 
-:.... 

~.The request for certification of the YAX-40 could be a serious precedent for 
. further increases in compctitt.ve pressurcfl. The Soviet industry is capllble of 

competing with u.s. suppliers across a Cull rAnge of commercibl aircraft, 
·.including a supersonic transport, at terms and conditions of sales completely 

vithout economic relevancy. We do not aee any economic benefit from an air­
. worthiness agreement on the YAX-40. 



~fr. AIAoRUDER. Mr. Beggs reminded tne last night to be sure to say 
to you that all of the information we have indicates that the Soyiets 
are offering their equipment with no prepayments afid interest rates 
are ~tween 1 and 2 per~ent. Now, our country in ~~gotiating sales with 
foretgn operators requtres prepayment before dehvery of ~tween 30 
and 50 percent of the value of the airplane and, as you know, interest 
rates from the Export-Import Bank run around 6 to 7 percent with 
payback periods of 7 years. So the Soviets have a strong ability to 
make a wedge in underdeveloped countries if they choose to do so, 
and all the evidence is that they have chosen to do so. I am not saying 
that we can't beat this but we should not take it lightly. 

BALANCE OF TRADE-CURRENT DOLLARS 

I have shown you the base case on the balance of trade (Fig. 15). 
If we take into account all those factors I mentioned, the offset agree­
ment, spare parts, constant dollars, not 1967 dollars, but just a 3 per­
cent escalation, then that base case of $22.1 billion you will see change.s 
such that with the Concord~ I and II program only but with a co.n­
stant dollar change to 3 percent inflatton, we get a favorable trade 
balance of not now $22 billion but as high as $35.!i billion. Now if we 
take into account the Concorde I and II, and the fact that A 300 B 
might penetrate our subsonic market to the tune of 50 percent in that 
a;rea alone-I haven't taken the penetration of the Mercure and other 
family acco·unt-and we take into account the offset agreement, then 
that case can get as high as $45.6 billion. If I take into account and 
add on top of that the sales of spare parts, the favorable trade balance 
can go over $50 billion. 

That is '\'\'hy in all of our testimony I have said that the trade bal­
ance impact on. the basis of, what is going on todav, can be between 
$22 billion and $50 billion. That is a big number. "' 

BALANCE OF TRADE-USA TODAY 

Ho'w are we doing on trade balance today~ Well, that is shown in 
theSe Commerce Department figures (Fig. 16) showinJ! that of all 
the items that we export the only thing that out'\\·eighs civilian aircraft 
is all other industrial machinery and parts put together. We a,veraged 
som~where between $1 billion and $2.5 billion in the past 5 years on 
civilian aircraft ·engines and spare parts. 

With respect to automotive veliicle parts and en~ines, we are now 
at almost $2.3 billion negative trade balance. The aircraft alone have 
been the major portion of our favorable balance over the past five . 
years. Remember, we have been averaging somewhere over $2 billion 
a year, !Jased on the Department of Commerce quotes. 

BALANCE OF TRADE SUMMARY 

So I would say in summary (fig. 48) that the favorable trade bal­
ance is critical to the holding of the value of the dollar, price stability, 
maintaining the stability of our world monetary system, keeping our 
international borrowing or lending capability sound and helping to 
provide a high standard of living. 
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Civil aircraft are critical to the trade balance because they have been 
near the top of the list for the past 10 years and represent almost 
$100 billion in business through 1990. 

PRODUCTIVITY 

The next thing I wanted to cover was the subject of productivity. 1 
don't think there is anything that is 1nore poorly understood about 
aviation than the reason for speed. You 1night ask why don't people 
print this story, why isn't it showing up in the press. I like to kid n1y 
good friends in the news media on this score because productivity is 
the thing that helps you to offset increases in costs of n1aterials and 
labor. I often engage in editorial board debates and remind the1n as I 
did very recently one major newspaper here in town. 'Vhen I was in 
high school in 1937 I got my Sunday paper for 10 cents. I got the daily 
paper for 3 cents. Today I haven't noticed that the newspaper industry 
has done anything remarkable with the printing presses or the delivery 
systen1s. Today it costs 1ne 40 to 50 cents to get a Sunday newspaper 
and my daily papers are 10 cents. 

I an1 not decrying the newspapers. They have their own problmns. 
But let's take the other side of the coin and look at what the telephone 
system has done. Here is a communications system that has taken ad­
vantage of the avionics and electronics business wJ1ich, by the way, is 
a fallout fr01n the aircraft industry, and by hnproving their produc­
tivity you make cal1s back and forth across the country today nt about 
the same price as you did in 1945, 25 years ago. If we tried to use the 
sa1ne technology in the telephone systen1 today that we had just 10 
years ago it would take the equivale1it of every man, woman, and ehild 
1n the United States work force to man the telephone communications 
system. 'Vith c01nputer technology and electronics we do it at the same 
price in spite of costs having gone up. 

I think the most magnificient indush·y in the world is the aerospace/ 
air t-ransport industry. Productivity shows how they have given us 
the biggest bargain in the last quarter of a century (fig. 49). 

Productivity permits the airline business to have manageable fleet 
sizes. ~e.cretary 'r olp~ said yesterday that if we tried to do today with 
DC-3-s 1t would requue about 50,000 DC-3's to do what we are doing 
today with :3,000 jets. It gives us efficient .and ilnproving service, rea­
sonable cost-fare relationships, and reasonable earnings. 

Productivity 1neasure is the available seat-miles per hour per air­
plane and you notice the improvement o\·er the years in nireraft (til!. 
50). The SST is over 100 times ns productive as the J)C-3. It wi11 lw 
twice as producth·e as the 747. It will be three times as produrth·e as 
the Concorde, the jumbo jets, the DC-10 nnd I.-1011 whieh lun·en 't 
e\·en gone into ser,·ice yet. It wi11 be the most producth·e, efficient mode 
of transportation ever built, fi,·e thnes ns producti,·e as the 707 nnd thl' 
DC-8. 

PRODCCTIVITY-J'REJo; WORI..D TR.U'i"'C 

T.he nmrket n:. shown here is a conservntive Jnarket {fig. 51). It 
shows a gt·owth of about 9 percent for jet trnffic. Stnrting from nn 
actual 1967 and projecting to 1969, it is about 25 percent below what 

57-453 0-71-17 
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actunlly happened, so it is conservative. This is the total free world 
proiect .. ed re,·enue pnssenger-miles in billions for these years. 

Notice smnething thnt is interesting. If you just take the SST 
traffic out of the international mnrket and project it to 1985-that is 
just the seventh year of operation-you will find that the SST's will 
be cnrrying about 80 percent of all of the international n1arket in 
1985. That is because about 80 percent of a11 of the free world's inter­
national markets are over water and this is assmning nP sonic bomn 
flights o\·er land anywhere in the free world. 

Also notice that the ~unount of trnfiic projected by the SST in 1985 
is the same amount of traffic carried by all the free world's airlines, 
local, domestic, and international, today, 256 billion revenue passen­
ger-miles. This nulkes it hard to understand why anybody would 
i~efer to the SST as a thing of the jet set. It will he carrying as many 
people in revenue passenger-tniles in 1985 as are carried toaay on all 
the free world's airlines, local, domestic, and international. 

PflODUCTIVITY-WORLD FIJEETS 

Secretary v·olpe tnentioned yesterday, if we tried to do today what 
we did with the DC-3 back in 1935 and 1947, that it would require a 
fleet size of about 50,000 DC-3's tud,n· to do what we do with about 
3,000 n1ixed fleets of jets (fig. 52). .. 

To make it even more ridiculous. if you went to 1990 nnd kept the 
DC-3, it would take 285,000 J)C-3~s, assuming the DC-3 had a 5,000-
Jnile range, which it does not. 

So the point I muke here is you want to have productidty to keep 
your fleet size manageable. 'Ve already have congestion in air traffic 
control and a mixed fleet of our jets and jumbos in 1990 is how we 
are going to keep the aircraft compatible with air tt·affic control nt 
that time. 

PRODCCTIVITY-WJIO FIJIES 

""ho flies today? Twenty-two percent of our populution fly domes­
tics-almost 45 1nillion .Americans (fig. 5:3). Six 1ni1lon Americans, 
(H percent of the population), fly international, and that does not 
include a million Americans who ~fly to the Caribbean, to St. John's, 
to lionolulu, and that number is going to tl'iple by 1985. So by 1985 
,)() pereent are projected to fly A1nerican dmnestics or 126 tnillion 
... \mericans, and :25 million, or 10 percent of the population of this 
c~mntry, wi!l fly internationally, not including approximately 9 mil­
hon who w11l make these flights to the Caribbean and to llonolulu. 
So it ii-3 o\·er ao mi11ion .AJnericans, and the pleasure-bnsines..;; St>lit is 
about 75-~5 percent on the North .Atlantic, and 50-50 in the Pacific. 

l'RODlTTIYITY-RETUUN ON INYESTJI'KN'f 

'Yhy do we huild tlw long-range SST beforP we build domestic 
urimn short -haul \·ehicles? (fig. 5-!) The answer is shown here. 'Ve 
ha\·e never built the short-haul airplanes first. That is the best way to 
go out of business. ""e always built the long-rang-e DC-6, the long­
range 707, the DC-8, and the long-range 717, first. The reason is shown 
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here. Over the past 10 years the rate of return on investn1ent cmnpar­
ison for the international, and domestic routes shows that the interna­
tional profit is about 60 percent higher. That is not too hard to under­
stand. 1\s you make long-haul flights you get your fares and earnings 
up and don't have to have a whole lot of people, baggage carriers, 
maintenance people, and operators on the ground every 100 Jlliles to 
sustain it. Everyone in the airline business understands it is the long­
haul blue ribbon routes rather than all of the short-haul domestie 
routes that cmne first, so we alwavs build the long-haul blue ribbon 
airplanes first, and then comes the"n1edium airplane, nnd the last air­
plane in the fleet is the short-haul DC-9 and 7a7. That is classic and 
we shouldn't disturb that as good businessnwn. 

PRODtjCTIVITY-P.\ YRACK CAPABIJ,ITY 

The question is often asked how on earth can you pay for an air­
plane that 1night cost $40 to $50 1nillion. The answer 1s on this chart 
(fig. 55). The sa1ne question was asked back in 1958 and 1959 when 
we were talking about 707's and the DC-8. They cost $6 1nillion and 
now cost $8 to $10 million. You will note the 1nntch of J?roductivity of 
the airplane and its ability to Jnake earnings in line with its price. lt 
always pays for itself in about 5 to 6 years . ...-\11 these airplanes have 
been very well matched on their productivity, number of seats, and 
the speed, to the price. The SST nt $40 1nillion will be no exception. 
In fact, eyen if it is up to $50 1nillion it will still be within the 6-year 
payback time. 

PRODUCTIVITY-COST ESCALATION 

I think one of the 1nost 1nagnificent industries in the world is the 
cOJnbination of aerospace and air transport industry, and this is why 
(fig. 19). Between 1955 and 1970, all costs have gone up because of 
flightcrew cost, employee cost, Jnaterial cost, with the single exception 
of jet fuel which has stayed constant and even gone down s01ne, have 
gone up frmn 50 to 150 percent. Nevertheless, in spite of the fact that 
the Consmner Price Index has gone up by smne 50 percent, A1nerican-., 
today travel back and forth across the United States 5 percent cheaper 
in equivalent dollars in 1970 than we paid in 1945, a quarter of a cen­
tury ago. That is a bargain. The reason is that the aerospace industry 
together with the air transport people design a new airplane every 5 
or 6 years that increases the productivi~y. · 

This has been true of the DC-3, DC-4, DC-6, the 7, the Constella­
tion, the 707, the DC-8, and the stretch DC-8. There are some 49 dif­
ferent n1odels of the DC-8 today and 49 of the DC-9 .. As a result of 
the hnproved productivity to offset these costs, we get a break in fares· 
for the traveling public and reasonable earnings for the airlines. To­
day the airlines are having tt temporary setback due to the economy. 
As a result, domestic travel instead of going up a projected 9 to 10 
percent, only went up llh percent. However, the international travel 
abroad inct·eased between 15 and 20 percent last year while the domes­
tic tt·avel stayed nt about llh percent. That kind of prodt~ctivity is 
what helps to answ~r the question: Is the Concorde an economic threat? 
Does it have the ability to earn money 1 
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CO~!PETITION-cONCORDE ECONOl\!ICS 

'Yell, on the basis of 120 seats, 15 percent surcharge, the sa1ne sur­
charge that was applied to the subsonic jets in 1959, the return on 
investment as a function of seating caJ)acity shows the Concorde could 
ha,·e about a 12.R percent return on Inveshnent (fig. 4). Xow, that is 
not enough because that doesn't carry its fair share of overhead of the 
rest of the fleet, but look at what happens if you cmnpare the return 
on investnwnt. At a 75-percent load factor and a price of $20 1nillion, 
there will be about :25 percent or tnore return on investment (fig. 5). 

You will notice the ability the British and the French have to nego­
tiate a return on investlnent .. A slight reduction in price could offer 
5 percent n1ore return on investment. That is why you read in the 
newspapers some of the statetnents that have cotne out in the last hours 
of negotiation about the operating economics of airplanes. They are 
trying to negotiate the airlines back and forth ncross this line. 

I also believe that it would be fair to say when the Concorde goes 
into service as the only supersonic transport it will probably enjoy a 
75-percent load factor. Pan An1erican for the first 2 or 3 years of jet 
operation across the Atlllntic enjoyed between a 7U- and 80-percent load 
factor, and with the new equip1nent cutting times to abroad in half I 
would fully expect that for the first 2, 3, or 4 years the Concorde will 
have a 75-percent load factor. Afi a matter of fact, with current yields 
it only has to ha\·e 75 percent of its seat~ filled to break even. 

CO~IPJo;TITIOX-HRKAKEV.t:X LOAI> FACTORS 

Presentday jet yields are s01newhere between 30 and 36 percent 
(fig. 6). If you put a 15-percent surcharge on the Concorde, it is going 
to break even at about a ;39-percent loa(r factor, so it is not con1pletely 
out of line. It is not as good as our airplane but it shows real potential 
for Parnings. · 

ECOXO)IICS-TOT.\L OPJo:RATING COSTS 

You ha,·e also read of the operating economics of the SST. This is 
a ehart (fig. 56) showing the total operating cost through the years 
of the earJy jets. The reason the opet·atin~ costs are down and revenues 
are up in the early days is the introductory advantage and high load 
factors . .As inflation takes ovet·, costs get out of hand, and you have 
to eonw in with a 1ww 707-:300 series, a 747, a J)C-10, 1111d l.r-1011. 
But the SST wHI eome into service and have a lower 'slope in total 
operatinl! costs and the rest nre back here with the steeper slope. 

Tlw SST can go to Europ(' carrying :300 peop1P, come back carrying 
:300 people, start again with :{00 people, while one DC-10 carries 250 
people to Europe and one 747 carries :360 people to Europe. 

(.'())IP.t:TITHlX-PROJo'lTABILITY 

As we can see now. the 747 in the early 1980's will probably be 
Letter than the tt·i-jet, the L--1011, and the DC--10 (fig. 8). If I put 
that story togethet· now in annnn1 operating costs over an international 
route using the nonnal international mix~ 120 seats, and just the 55 
pereent load factor, here is the lJ.S. SST earning potential, n1uch 
better thnn a 747~ two ot· three times as nlttch earning potential as 
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the DC-10 or L-1011, and three or four times the earnings potential 
of the present day jet. But notice the Concorde with a 15 percent sur­
charge and 55 percent load factor is right in there with e\?erybody 
except the 747 and our SST. If it operates at a 75 percent load factor, 
which we think it will, it will have the same earnings capability as 
the 747 but not as good as our SST. 

So the Concorde is a definite econmnic threat. It is not as good 
as the U.S. SST for which people would rather wait. There is n 
J{L~[ repre..c;;entative here this morning and the first thing he said to 
1ne was that they prefer to wait for the U.S. SS'I'. They are here today 
to see what youi· decision is going to_ be nnd that of Congress. · 

SST FUXIHXG 

The SST funding we support is the base case. We recommend the full 
$290 In ill ion for fiscal year 1971 (fig. 57). This 1neans a new obliga­
tional authority in fiscal year 1971 of $290 Jnillion is needed. "\Ve 
would keep to our fiscal year 1972 requirement of $235 million. The 
$290 million would allow us to hold the first flight date of ~larch 1973 
and we believe hold the total Phase III cost. of $1.283 billion. That is 
just the Phase. III cost. This is the same fit·st flight date that we 
alerted you to last year. 

You recall the manufacturers said they could hold to the November 
date of 1972 but because of the funding limitations undet· the joint 
resolution I think that even they will now agree that it witl slip 
probably to the first quarter of 1973. 

"\Ve don't consider Option 1 to b~ very satisfactory or one we would 
recommend. This option would have the $210 million continue for 
1971 but then increase the a1location in 1972 to $275 n1illion. You will 
notice the total impact on cost of smne $90 n1illion, which would re· 
g,uire a first flight slip frmn ~[arch to August of 1973. These are pre· 
lnninary numbers because we have not had an opportunity to get 
back with the contractors and make sure that we have firn1 figures. 

Option 2 assun1es $210 million for fiscal year 1971 and no change 
to the 1972 figure of $235 n1illion. 

"\Vith this option over approximately a year or 1nore in timing is 
lost and the increase in funds would be smnewhere between $200 mil­
lion to $300 million in total progrtun costs. "\Ve must be very candid 
and say that if decisions are made that increase the prograJn costs on 
the order of $200 1nillion, a requiretnent is also being tnade that 
Boeing and GE and the subcontrnctors, those that have cost-share 
contracts, will share in about 25 percent of that cost overrun. Those 
companies are not in any position to take on that kind of obligation 
just for delaying the progra!n and hurting the Inarketplace. . 

So our firn1 recommendnhon to you has to be that prog-ram whtch 
is of least cost to the taxpayers, and that would be the $290 million 
prograJn. This would be the peak requirement, and hold the $23!) 
tni1hon for fiscal year 1972. 

SST PROGRAM SUlDL\RY 

I had intended to go through some of the enviromnental topics but. 
instead tmnorrow Dr. J{ellogg, Dr. Singer, nnd Dr. Beranek are 
going to t(',.c;;tify, nnd I ~hink I will letn·e th~t entire envir!>n!l1ental 
discussion for those envtromnental experts, with your pernnsswn. 



260 

~ would like to summarize at this point (fig. 58). The thing that I 
t h.mk is out~tanding t~bout the SST p~·ogram is th~t it is in har1nony 
with what Congress hkes to do and with what we In the Govern1nent 
1ike to do, and that is look ahead and plan ahead . 

.From 1960 to 1978 is an 18-year research and development period 
before the first tra\·ehng passenger is carried in service on the SST. 
It wi11 be an integral part of the lJ.S. transportation systen1 for the 
1980's and 1090's. It meets the airlines' requirements of productivity 
to keep their fares down and their earnings up so we have a healthy 
air transport system in the eighties and nineties. 'Vithout. an SST 
the only way to gPt that productivity is to build 1,000-passenger jumbo 
jets. That is probably the least cost effective thing we could impose 
upon the air transport system. Not one free-world major international 
mrport can sustain 1,000-passenger subsonic jets. It would tnean new 
property, new facilities, new zoning laws, and through the decade of 
the eighties and nineties to the year 2000. A mixed fleet of jumbo 
jets and SST's appeal'S to us to be the n1ost economical, the n1ost pro­
ductive, the n1ost convenient, the least polluting, the cleanest n1ode 
of air transportation systen1s. 

It is an aid to the U.S. econmnic.s, a significant balance-of-trade hn­
pact agreed upon by every agency in the Government that has author­
Ity. It maintains dollar value and stability. It helps make possible 
a national revenue generator of a billion dollars in profit, $6.5 billion 
to $10 billion in tnx revenues, 150,000 direct and indirect jobs in the 
production program, and $22 billion to '$50 billion in trade balance. 
This is the kind of national revenue that is going to allow us to take 
on all of the social reforms that some people think are at odds with 
the prioritv of the SST, things like law enforceinent, healt.h, educa­
tion, welfa"'re, pollution control, and better transpot·tation systems. It 
is going to be the national revenue earned by programs like the SST 
not the SST alone, that will n1ake those things possible. 

I think also important is the unique financing arrangetnent. Al­
ways, commercial aviation has been recognized by the Congress as an 
e~ential public ser·vice. Since 1915 ~ud the generation of research of 
NAC.A through the CAA, I think we recognize that the Federal, 
county, city, and State taxes have built all the airports. 

'Ve have n1anned all the control towers. The entire free-world air 
traffic control systen1 was generated by Federal funds from this coun­
try, eventually turned over to other nations. Certainly the air traffic 
control syste1n in this country is a Federal responsibility, so we have 
maintained a unique financing arrangen1ent that does not destroy our 
private enterprise. The SST appropriation is a loan, not. a sufisidy, 
$1.3 billion, all of it coming back through a royalty fee, and $1 billion 
by the tiOO airplane sale, and the total Govertunent return can be com­
puted with $1 billion in profit pl1ts tax n1oney as a 17-percent return 
on inveshnent, a very healthy one, l think. 

'Ve recognize that this is just a prototype program. Foreign air­
planes are already flying. 

~lr. Chairn1an, that cmnpletes 1ny testiJnony, and I an1 available 
for questions. 

(The figures referred in ~lr. ~lagruder's statentent. follow:) 
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ANNUAL RATES IN PERCENT 
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SST FUNDING 

(D.OlURS It llllllOISJ ,_. .. 
fY 1971 fY 1972 

NOA 100% HOA 100% 

S2S9 TBC $220 TBC 

$290 80 GE $235 65 GE 

9 ADM 9 ADM 

$184 TIC $255 TBC 

$210 67 GE $275 66 GE 

8 ADM 9 ADM 

S184 TBC . $220 TBC 

S210 . 67 GE $235 65 GE 

8 ADM 9 ADM 

SST PROGRAM SUMMARY 

tst TOTAl 
fLIGHT PHASE Ill 

DATE COST 

MAR. $1.283 
1973 

AUG 
1973 $1.377 

PRELIMINARY 

MAR 
1974 $1.510 

PREliMINARY 
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~[r. ~fc:F'ALL. Thank you, ~fr. ~fagruder. I want to say that is s~nnc 
of the finest testimony that I have ever heard. You make an exceptwn­
a1ly fine witness. 

In the interest of time, I am not now ~oing to ask you any questions 
of 1ny own. 

Do I have any questions on this side 1 

BIOGRAPHY OF 1\IR. 1\IAGRUDER 

~fr. BoLAND. ~Ir. Chairman, because I lfave an appointment at 11:45 
I have no question~ for ~Ir. Afagruder. I would suggest that this com­
mittee place in the record prior to his testimony, or you may have done 
it, his background. I know that we have had it in prior hearings, and I 
would like the record to show the magnificent background that ~fr. 
~Iagruder has. 

~fr. ~Ic:F'ALL. I think we might put it in at this ti1ne, ~fr. Boland, 
since you suggested it. 

(The background inforn1ation follows:) 

BIOGRAPHY OF \VILLIAM :M. MAGRUDER, DIRECTOR, SST DEVELOPMENT, DEPAJlTMENT 
OF TRANSPORTATION 

\Villiam M. Magruder, 46, has 21 years of aeronautical engineering, design and 
flight test experience, including professional and consultant experience in super­
sonic transport design concepts da tlng back to 1961. 

A native of Evanston, Illinois, l\Ir. Magruder was Deputy Director of Com­
mercial Engineering for the Lockheed California Company when he accepted ap­
pointment April 1, 1970 as Director of the SST Development program for the 
U.S. Department of Transportation. 

In his position with Lockheed, Mr. Magruder supervised the design and devel· 
opment of the L-1011 commercial jet transport and all the company's commercial 
ad,·anced design concepts. Earlier he served as Chief Advanced Design Engineer 
for the lr-1011 development and was responsible for technical development and 
integration, including safety, flight test and advanced design programs. 

~"'rom August 1963 to January 1967, he held key roles in the design and engl· 
neering of I.40ckheed's entry in the U.S. SST competition. 

A graduate of Santa Monica, California, High School, ~lr. l!agruder attended 
Santa Monica City College before entering military service. He completed Air 
l'"orce flight training in 1944 and sened as B-17 and B-29 instrument flying in­
~tructor until the war ended a year later. 

He graduated from the University of California in 1949 with a bachelor's 
rlegree in aeronautical engineering and he has since majored in advanced mathe­
matics at Ohio State Graduate School. 

~"'rom 1949 to 1954, l\Ir. Magruder served at the U.S. Air Force Flight Test 
Division at \Vright-Patterson AF Base, Ohio, and at the Flight Test Center, 
Edwards AF Base, California. As both pilot and engineer, he supervised ·the 
engineering and evaluated the performance of many alreraft, tnchtdlng the 
B-57, XB-52, C-124, ~~-86, C-133, and H-19. E''rom 1954 to 1956, he was B-52 
Test Task ~ .. orce Commander at the Air ~~orce Flight Test Center. 

lfr. :Magruder joined Douglas Aircraft Company (now :McDonnell-Douglas) 
in 1956 and in 1000 was named Chief Engineering Test Pilot for the company. 
In this position he was pilot and flight test enginepr for the DC-8, and was 
responsible for developments which reduced landing fleld length requirements 
for the DC-SF by 1000 feet. 

He was Director of l\farket Development for Advanced Systems and Research 
Programs at Douglas when he left the company In August 1963 to join the 
Lockheed California Company. At Lockheed he was assigned as Chief Research 
and Test ~~nglneel' and Project Pilot for the SST. He was SST Assistant General 
Manager in January 1007 when the Government cotltract for the development 
of an SST prototype was awarded to Boeing. 

Ur. 1\Iagruder is a graduate of the U.S. Air Force Experimental Test Pilot 
SC'hool ; he holds the FAA airline transport pilot rating; and is an FAA flight 
tl'st pilot representative. He has more than 6.000 flying hours to his credit, 
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including 4,000 jet hours. He has piloted 144 different kinds of aircraft, in­
cluding 62 transports ranging from the DC-3 to twelve versions of the DC-8, 
and 10 types of helicopters. 

l!r. l!ngruder is a Fellow in, and a past president of, the Socl£>ty of gxpcri­
mental Test Pilots. He is an Associate Fellow of the American Institute of 
Aeronautics and Astronautics; and a member of the Society of Automotive 
I<Jngineers. He was awarded the Iven C. Kincheloe Award by the Society of 
Experimental Test Pilots for his work on the DC-8 flight test program, and 
the Arch T. Golwell Award by the Society of Automotive Engineers for his 
work on the Lockheed SST program; and the R. H. Burroughs Award by the 
Flight Safety Foundation. 

He is married to the former Barbara Nethercutt and they have two children­
Wllllam 1\1, Magruder, Jr., 22; and Nancy Magruder, 19. 

lfr. BoLAND. And I do that because of the great expel'ience he has 
had in this industry, in business, his very deep concern about the direc­
tion in which this Nation is headed in this area, his very deep concern 
about what the SST will do the environment, and the arguments that 
he and Dr. Kellogg and Dr. Singer and Dr. Beranek will address thenl­
selves to with respect to the environment. This has been, up to the 
present of course, perhaps the greatest problem the SST has had. 

I don't think anybody can dispute the fact that the attack on the 
SST or the opposition· to the SST and the fact that the SST has had 
some problems being funded in the last Congt·ess and perhaps being 
funded in this Congress cmnes about as a result of a combination of 
those who ate interested in protecting the environment-no one quar­
rels with this. The quarrel comes with the arguments that they use 
and wheth~r or not those who use those arguments actually state the 
facts or fiction. 

From my point of view, I just want to indicate to you, ~Ir. ~Iagruder, 
that I agree with what the chairman, 1\'Ir. ~IcFall, has said. It has 
been one of the best presentations I have ever heard. I am delighted 
that the press is here and all of the communication media to under­
stand and see you in action and to judge for themselves, not as a result 
of what this committee says, but to judge clearly and sin1ply for them­
selves the competence that the Deparhr,ent of Transportation has in 
the Office of Supersonic Transport. Because of a previous commit­
ment, I tnust defer tny questions. I do want to comtnend you for your 
complete, fair, extren1ely knowledgeableJ>resentation. · 

:\Ir. ~IAoRun•~R. Thank you, ~Ir. Bolan . 
M~r. McFALL. Thank you, l\Ir. Boland. Questions on this side? 
l\Ir. Bow. I ha,·e no questions at this time. 
~lr. MINSHAI.L. I have one. 
l\fr. ~fcFALL. ~Ir. ~Iinshall. 

PROGRA)I DELAY FOR ENVIRON:MENTAJJ RESEARCH 

Mr. MINSHALL. l\lr. ~Iagruder, I would like to conunend you on the 
excellence of your testin1ony. As I said yesterday, I have been follow­
ing the SST program with intense interest now since the early sixties. 
\Ve ha\'e heard all kinds of claims of one kind or another, but I think 
you have sutnmnrized it very well. I would especially like to commend 
you on coming here yesterday and today, because I know you are suf­
fering fro1n a gall bladder problem, and I can certainly sympathize 
with you, because I went through that exercise just 3 years ago. I 
think you should get double stars for even coming here. 
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I have one question, though, with respect to what you and Dr. 
Greenfield brought out yesterday, as to the researeh and developtnent 
that will take place on the pollution of our upper atmosphere. You 
said that. those tests would not be completed until1973. I prestune that 
means the latter part of 1973. However, coming back to the testitnony 
ye,sterday, and smne of the things that you and l\fr. Volpe have said, 
when you boil this all down, you agree this is a ga1nble that you 
thought we should tnke, not knowing yet the likely result of those 
tests. 

If they turned out negatively, you said you would not go ahead 
with the progra1n. 

That brings me to my question, then: 'Vhy would it not be advisa­
ble to hedge your bet, so to speak~ 'Vhen yon hedge your bet, you do 
not con1e out as well, but you do not lose as nutch, either. Hedg~_your 
bet and go to one of those options, either option 1 or option 2. 'Vould 
you care to discuss that? 

l\fr. l\IAGRUDER. Yes. The first thing I would 1ike to say--
Mr. l\fiNSIL\LL. The reason I ask is that your chart shows your op­

tion 2, for exan1ple, going into 1974, and option 1 I think going into 
mid-1973. 

1\fr.l\IAGRUDER. That is right. 
First~ I certainly do not want to leave you with the impression that 

I feel the word "gamble" is the proper word on this environmental 
research. I think Mr. Boland was speaking to the heart of the environ­
Jnental problem. Those scientists that have advised me have indicated 
very clearly that they have not one single fact that SST~s will harm 
the.environJnent. I think l\lr. Greenfield said this yesterday, and Mr. 
Ruckelshaus said it very clearly. I think tomorrow Dr. l{ellogg, Dr. 
Singer, and D.r. Beranek will say the sa1ne thing. There are no facts 
today that say that two SST's or a fleet of SST's wi1l harm the en­
vironment. T)lere is the very big question of looking at the whole 
global impact of 1nan's impact on weather and the enviromnent. 

If we went on the basis of the facts that we have today, we would 
simply say there are no facts and there is no probletn. 'Ve are acting 
responsibly, and should do so. 'Ye hav~ laid on smne research, not 
because we expect. to confine the problem, but to increase our con­
fidence in the statement that there is not n problem. 

If we had to make n statement today in the Government and the 
srientifir comnntnity, we would sny the facts indicate there is no 
probJen1 but there at:e concerns, and we want to incrPase our confidence. 

PROGR.\)1 DEl.A Y l:MPACT 

If we were so concerned about this, which we are not, that we 
should delay while the rPst of the world goes ahead-they are cllready 
4 or 5 years ahead of us-and goes after this nmrket which has a11 
the eeonomic benefits, then I think that would be the gamble. You 
would be gambling that you would never get nny of that market 
while. you took on a $27 ·million !'esearch progrn1n and slowed the 
J>rogrmn down and put all those tlnngs on the shelf. The teams would 
have to disband. They would not he in place any n1ore. Then yon 
would hnve to reassemble those people later at gt·eat cost. You would 
lw yPars Jnte and the marketplace would have gone away. 
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This would be in spite of the fact that many of the sci£-ntists 
today say if they had to predict now, they could see no problent. 

If the scientists turned around and were to sa.y that on the basis 
of all the data available we predict a very serious problem, tlut 
mig,ht be a different situation, but that is not the case. Scientists sny 
the available evidence indicates there is no problem, but we have to 
be honest and candid and say we have not been studying man·s im­
pact on weather for very long, and we want to improve our confidence. 

I think the intelligent thing to do is to take the program in parallel. 
Study the enviromnent and go with all due deliberate haste to capture 
the 1narketplace. Truly, this is an econmnic argument for trying to 
stay in the commercial aviation and supersonic and transportation 
race because of the econmnic benefits that will come back to this Na­
tion and, at the san1e time, protect ourselves fro1n taking an irrever­
sible step. 

'Vhat ~fr. Ruckelshaus and Secretary Volpe have both snid is that 
this is not an irreversible project. If any adverse evidence show:; up, 
~:fr. Ruckelshaus will recmntnend the progratn stop and come to you, 
the Congress, and I an1 sure you will give hin1 authority. Secretary 
Volpe will also go to the President and ask to stop the program. · 

I think all the necessary ehec!<s and balances are in place. I think 
the wise course is the $290 1nillion program. The options increase the 
cost to the taxpayer and the cost to the subcontraetors and contractors. 
It keeps the schedule and hedges the bet on the tnarketplace. 'Ve :.ue 
fighting to keep our place in the marketplace and the econotnic benefits. 

~Ir. lfrNsiL\LL . .Are you saying if you went to option 1 or option 2 
you would lose. your position in the 1narketplace so substantially that 
it would not be worthwhile to go ahead with this program? 

~fr. ~fAGRUDER. If you went to option 1 or option 2 you would seri­
ously erode the tnarketplace, you would seriously erode the contracts 
with the 1nnjor contractors, and it would result tiot only in a schedule 
slip and a tnarket loss, but an increase in cost.. · 

I atn not sure, if we went to option 1 or option ~, that as progran1 
manager I could keep this temn together. I mn honest with yon in say­
ing if we go to $210 million fiscal year 1971 funding progr'am. I have 
SE.lrious doubts that I can keep this contract or teatn intact. 

I have shown you the tninunmn impact estitnated by nty office. It in 
no way shows an evaluation by Boeing and GE and the major b1tb­
contractors. It could be quite a hit worsP. than that. It is just my esti­
mate. That is why the word "preliminary" i~ up there. It. certainly will 
be no better than I have shown up there. 

~Ir. ~hNSHALL. Thank you, ~Ir. Chairnmn. 

PROGUAl\I COSTS-PIL\SE :l 

lfr. ~IcFALL. ~Ir. Yates. 
~{r. YATES. ~lr. ~lagruder, before the hearings began I told you I was 

going to turn Jny back on yon dnl'ing- your presentation because I just 
cannot stand these television lig-hts. Frankly I have been in frtvor of 
televising hearings, but I nntst say that I nm inclined now to rhnnge 
my tnind, becnuse I think it has be<'nme nn ,dmost unbearable expet·i­
ence to look into the lights. I lun·e been drh·en in self-de-f£-nse to face 
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this wall. ~fy colleagues, of course, are smarter thnn I am, having taken 
unto thetnsel ves some smoked glasses. 

At any rate, I an1 glad we have this open hearing. I offered the 
amendment in cotmnittee to open our hearings and this proves the 
Validity of my atnendtnent. 

I thought 1t was a 1nost impressive presentation. I thought so when 
you presented it to the Senate last year. It was as thorough, as cmnpre­
hensive, and I think as favorable a presentation as you could have 
made on behalf of the SST. 

I think you are as able a person as could be obtained for the job 
that yon have. I think you are an outstanding public servant who 
comes to the program with excellent credentials. I think what you 
have told us deserves our very serious consideration. 

I 1nnst say in all frankness that I a1n still not persuaded. I would 
like to ask you s01ne questions. 

You indicated that the total cost for the program was going to be 
$1.283 billion in the event that you were not faced with the reductions 
that the conference came up with last year. Is that correct~ 

~f r. ~[AonuDER. That is the phase 3 cost. You said total cost. 
!fr. YATES. I mean the total cost to phase 3. 
~fr. ~fAORUDER. That is right. That is the total cost of phase 3. 
!fr. YATES. 'Vhat portion of that represents the cost of the engine 

and what portion the frame? 
Mr. ~L-\.GRUDER. For the engine, $376 million, and $861tnillion for 

the airframe. 
The difference between those two numbers and the $1.283 billion 

is added research and de,yeloplnent and adtninistration costs. 
~fr. YATES. In the event you were required to resort to either option 

1 or option 2~ which of the programs. the engine or the airfran1e, will 
be required to be increased? 

~fr. ~fAoRUDER. Both will be required to be increased. 
~fr. YATES. One tnore than the other, or both proportionately to the 

amount that yott have allocated for then1? 
~fr. ~IAoRumm. I think the airfratne will probably be slightly more 

than the engine. The. reason for that is that alwa:ys, in these kinds of 
programs, the engine developn1ent precedes the aufra1ne. So, a great 
deal tnore of that Is done. 

PROGRAl\1 COSTB-TOTAI~ 

~fr. YATES. In the DepartJnent of Transportation hearings for 
1968, your predecessor, General ~Icl{ee, Administrator of the FAA, 
testified in response to my question. I asked the question: 

I.~et me direct your attentio.n to this article that appears tn Fortune for Febru­
ary 1007. I am sure you have read it. I read from page 113. 

The Federal Aviation Agency estimates that the program wlll require an 
investment of some $4 billion to $4.5 bllllon before the first SST can be delivered 
to an a irllne. 

The Federal Aviation estimates that? 
General McKEE. We gave this figure a while ago. 
1\Ir. YATES. This is the total investment? 
General MAxWELL. That Is right. 
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Do you ngree with your predecessor'? 
Afr. ~lAoRuDER. Yes, I do, but it is a ball park figure. I would like to 

1nake sure the record shows that tnost of that tnoney is done by private 
sector financing. That would not in any way nnply that that is 
Government money. 

~fr. YATEs. The difference between the $1.283 billion and $-! billion 
or $4.5 billion is what you estimate the cost of production will be at the 
present tirne, is that correct? 

~Ir. l\fAGRUDER. I want to make sure another thing is in the record, 
that that number $1.283 billion is the cost of phase 3. Phase 3 is the 
building of the 2 prototypes and flight testing to 100 hours. 'Ve testi­
fied ye.3terday that the Government's share of the entire program, 
which was the original question, was $1.342 billion because there was 
a phase 1 and phase 2 that preceded phase 3. 

l\fr. YATES. I see. Only phase 3 costs are $1.283 billion. You have 
phases 1 and 2, which cost how Inttch? 

Mr. MAGRUDER. The Govermnent's share was $291 million. 
Mr. YATES. How much was the contractors' share~ 
Mr. MAGRUDER. The contractors' share of a total of $308 1nillion was 

$9 million for Boeing and $8 million for General Electric respectively. 
~fr. YATES. I misunderstood. You said the Government's share was 

$291 million. How nutch was the contractors' share? 
Mr. MAGRUDER. Add $17 1nillion to the $291 million. So, the total 

was $308 million for phases 1 and 2. 
~fr. YATES. Is that the cost to the Government, $1.283 billion? 
~fr. ~IAGRUDER. That is the total phase 3 cost. 
~~Ir. YAn;s. Including both the Govern1nent and the contractors? 
l\:lr. MAGRUDER. That Is correct. 
~fr. YATEs. If you add that $1.283 billion to the $308 1nillion, you 

get the total cost through phase 3. Is that correct? 
l\fr. ~fAGRUDER. That number is $1.591 billion. 
Mr. YATES. Roughly $1.6 billion. 
~fr. l\fAGRUDER. Yes. That you get by adding $1.342 billion, the 

Governtnent's share, to the 1nanufacturers' share, which is $190 Jnil­
lion plus $59 million that catne fro1n the airlines. 

FACILITIES AND COl\IMERCIAL COSTS 

I want to make sure this goes in the record. This $1.591 billion does 
not include $132 million in new facilities and cotnmercial costs that 
nre borne by the tnanufacturers. 

l\fr. YATEs. Those are in addition~ 
Mr. ~fAGRUDER. Those are in addition. 
~Ir. YATES. And are considered to be a contribution toward payment 

of the Jnanttfacturers' share of the contract, is that correct? 
~fr. ~L\oRumm. It is in addition to their share. 
l\fr. YATES. This is a gratuity on their part? 
~fr. ~fAGRUDER. I would not call it a gratuity, but I would say it is a 

price of admission. 
Air. YATES. 'Vhat do you mean by "price of ad1nission"? 
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~fr. ~fAORUI>ER. Part of the contract with the contractors said they 
would take on the new faci1ities. They would take the responsibilit.)· 
for all the connncrcial costs, negotiating with the airlines, putting on 
specification reviews~ and the sales e.ffort. 

That is not a small number. Those two numbers added together 
for the total progrmn add up, as I said~ to nuother $132 million of 
real money that they will have to put into the program over and 
above $190 million which was the contractors' cost of phases 1, 2, and 
3 in direct cost-sharing. 

COSTS TO CI-:RTU'ICATION 

~fr. YATES. J)o I understand you correctly that the total cost 
through phase 3, including that amount, will be $1.732 billion, roughly? 

~Ir. ~IAoRUDER. I will ndd it up. 
~Ir. Y ATJ<:s. All right. 
:\[r. ~[AORUI>:ER. $1.723 billion. 
lfr. YATES. Through phase 31 
Mr. MAGRUDER. That is correct. 
lfr. YATES. Do you estimate the difference between $1.723 billion 

and the $4 billion or $4.5 billion figure that was given, that I just 
read from the testimony of General ~fcl\ee, will be the most of the 
production version of the plane 1 

~Ir. J\IAORUDJ<;R. That is correct, for the program up to the time of 
cet1 ification. 

~fr. Y~\TES. ~Iaybe we had better ask you, ~Ir. ~Iagruder, whether 
you would tell the committee what the cost will be to the time that 
the first plane is turned out, the ficst commercial aircraft. 

~Ir. ~L\GRUDER. That is another wa.y of saying the satne thing, the 
program through c~rtHication of the first. passenger-carrying plane. 

~Ir. YATt:s. 1Vhat Is that figure~ 
llr. ~IAoRtTDF.R. That is around $4 billion or $4.5 billion. 
~Ir. YATF.S. Is it eloser to $4 billion or $4.5 billion, in your. opinion? 
~fr. ~L\ORUDER. I do not know the exact figure. 'fhe.se are estimates. 
J\f r. YAn:s. It is a question of half a billioit dollars. 
}fr. }fAGRtrDJ<:R. That is correct. 
~fr. YATES. Is there a chance it will be higher than that? 
:\fr. ~f.\oin.rmm. These are in 1967 dollars, so I think, depending on 

abnormal in:ilation or escalation, the answer could be yes or no. It could 
bo either way. 

- PRICE I'ER AIRPJ,ANE 

~fr. YATES. You did give us an answer as to what the price of the 
plane would be at the time it was turned out in inflated dollars. You 
thought the price would be, as of the present time, approximately $37 
mi1lion, and you said you thou~ht-not yon~ but whoever testified on 
beluilf of DOT said he thought. the price of the plane, because of infla­
tion, would be $51 million. Is that correct? 

~fr. ~fAORUDER. I do not remember that number. 
~fr. YATJ<:S. I will find it in the hearings and show it to you lat~r. 

. ~fr. PARSONS. I remember that, sir. It was on the assumptiOn that 
the economy continued to inflate from now untill9RO. 

~Ir. YATt:s. You made that nssumption? 
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l\Ir. PARSONs. That may or may not be the case. It could go either 
way in the future. -

l\fr. Y.\'n:s. You 1nean the economy could deflate'? 
l\fr. PARSONS. It could. 
l\Ir. YATF.s. That would be a welcome prospect, certainly, in the face 

of what is happening presently. I do not think it is very realistic, 
however. 

l\fr.l\fcFALL. I hope it doe.s not deflate. 
l\fr.l\fAGRVDJm. 'Ve are talkin~ about 7 or 8 years from now. 
~fr. YATES. That is right. The figure that was given to this cmn­

mittee by l\fr. Beggs or by 1\Ir. Parsons or l\fr. Vierling was $51 
n1illion ts the figure in the event inflation takes place, and I think 
you did it on a a perc~nt per year basis, 1\fr. Vierling, is that correct? 

1\fr. VIERLING. That IS correct. 
l\fr. ·yATES. If this be true, if the price of the plane, inflated, will 

be $51 million when the first plane is turned out, what~ 
cost of the program be, inflated, using the same fortnula? 

l\fr. PARSONS. I estimate up to certification, the time the first airplane 
is delivered, and using your reference in the ball park of $4 billion, 
it would be-

l\fr. YATF.S. I did not hear the first part of that. 
1\fr. PARsoNs. The $4 billion that we are talking about, total cost 

up to the time the first airplane is delivered, could be approximately 
between $5.2 bi11ion and $5.5 billion if one assumed escalation eon­
tinues at recent rates. 

Mr. YATES. Assuming escalation of inflationat·y trends on the same 
basis as you assumed for your per-plane price of $51 million? 

1\fr. PARSONs. Yes, sir. 
1\fr.l\fAoRUDJm.l\·fay I make a point'? 
l\fr. YATF.S. Surely. 

J>RIVNfE FIN.\XCIXO :FOR PRODUCTION 

1\fr. ~L\onuDER. I would Jike to make sure it is clear to the com­
mittee that the number we just calculated of $1.72:-3 bi11ion for the 
total industry and Govel'lunent and airline program, including 100 
hours' flight test, is the same number as existed last year. That has 
not changed. 

I also would like to make sure as we get off this excursion of total 
program costs getting up into the $4 bil1ion area, we are not talking 
about the Govermnent's program but that program that we are aim­
ing at being done by the private finance sector.~,Ye are now trying to 
estimate what will happen between ]ending institutions and manu-
facturers and airlines 8 years fron1 now. · 

1\fr. YATES. 1\fay I go 'back again to those hearings and refer your 
attention to what. your predecessor testified to in connection with the 
appropriation for 1968 ... A.t page 309, l\Ir. Boland asked the question: 

General l\Iaxwell, is it your opinion that the Government will end its im•est­
ment in the SST program at the end of the prototype development effort? 

General 1\IAXWELL. 1\Ir. Chairman, let me be perfectly candid on what we now 
foresee the situation to be. We have conducted some preliminary studies of the 
possible means of financing future phases as a basis for planning. Based on your 
cm·rent projections of the ability and projected financial position of the manu­
facturers and the airlines fn, say, 1971-
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4yearsago-
in that time period what we think they could be expected to invest in this 
JH'ograru, using the 747 program as sort of a base line, it would appear that 
between what the Boeing Company and General Electric can raise and what the 
airlines would be able to advance, there is a gap of about $1 billion. 'Vhether 
they can solve that problem on their own, I do not know. Certainly there may 
be ways to solve thls problem without the use of appropriated funds. That is 
our objective. 

Mr. BoLAND. After the prototype is constructed, they are in a sense flying on 
their own. 

Generall\IAXWELL. Yes, sir. 
~Ir. BoLA~D. They have to scmpc up the necessary capital to continue. 
General McKEE. I stated, sir, as a matter of poliry, that it is the objective of 

the Administration to turn this program over to the normal operation at the 
earllest practical date, and we would hope at the end of the prototype phase. I 
think I should also add that in discussion with the presidents of the two com­
panies involved, l\Ir. Allen of Boeing and the vice vresldent of General Electric 
in charge of this particular division, ~Ir. Jack Parker, that they have expres8ed 
their desire to get to the normal commercial relationshii> at the earliest practical 
time. I would like personally to see the Government get out of this program as 
soon as it could and maintain the contractual provision of getting our money 
back. 

Mr. BoLA~ D. That is a nice statement. Is it practical? 
General MAxwELL. I think it is. 
General McKEE. I think it is. 
General ~IAXWELL. If the manufacturers are unable to swing it, as I pointed 

out a moment ago, one of the alternatives is to go to some plan surh as a produc­
tion corporation. So, there are alternative means to ~et it out of the private 
sector. 

Do you agree with the statements of your J?redecessors ~ 
!lr. ~IAoRCDER. 'Vhat I would like to do Is make n1y own statement, 

rather than gh·e carte blanche to all those words. 
Mr. YATES. All right. I would like to hear your statement. 
~lr. !1.\GHUDER. I believe the objectives of the program are clear. 'Ve 

only want the Government to be involved in proving the two proto­
types are economically acceptable to the airlines, acceptable frmn an 
environmental, noise and pollution standpoint, and demonstrate the 
airplane is cmnpatible with the Air Traffic Control System, airports, 
and those planned for the future. That is our objective. 

As I mentioned, a major part of my job and that of the staff of the 
Secretary's office, as a matter of fact, is to develop a comprehensive 
finance plan to show how the private se.ctor will take on the production 
phase of this program. "r e would hope at the termination of the 100 
hours of flight tests of the two prototypes that the Government will 
move out of the progt'llll except to the extent of monitoring the re­
coupment of its royalties. 'Ve should be there to make sure we get the 
money back as negotiated in the contract. 

I think the Administration-is dedicated to the principle that all 
Government ag-encies, industry and labor, because all these people have 
a hand in this, do everything possible in the ·united States to give this 
country the he~llthiest, most ef?cient, least eroding to our society, forms 
of transportation that are available to man. 

The SST is just a part of that. 
I would lik~ to leav~ my .statement just that way, that we are g-oiu~ 

to do everythtng possthle 111 the Government to mnke sure that not 
only the SST but air transportation, rail transportation, subways and 
seaways, provide the maxinnnn benefit. to the maximum number of 
people in the lTnited States. The SST financing plan is a part of that 
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program. It is our objective to get out of the program and get the pro­
gram into the private sector at the end of 100 hours of flight testing. 

~lr. YATES. Are you aware of what ~Ir. 'Vithington said last year 
in response to a question from the press? I asked whether Boei11g 
would be able to take up the production version of the plane. As I 
remember ~Ir. 'Vithington's response, he pointed out Boeing had a 
net wo1th of approximately only $800 mil1ion at that time~ and he 
did not see how they could finance it. 

~fr. ~IAoRUDER. I do understand wluit ~Ir. 'Yithington was saying. 
In most of the dealings I had with Boeing and the GE people as 
progran1 manager, I have always had to keep in mind that almost 
all the things one says are said in the spirit of negotiation. 

I anticipated your question, so I went to the Chase l\Ianhattan 
Bank and the First City National Bank and they said, "Just. send 
~lr. Yates to us and we will show him how we are presently financing 
an airplane that costs about $25 million." 

~Ir. YATES. If you will give me the names of those people at those 
banks, I will be very glad to go up there and try to find out how they 
propose to finance the production version of the SST. · 

Mr. ~IcFALL. 'Vhen you go, will you take me along'~ 
~fr. YATES. I will, indeed. 
1\fr. McFALL. I think we had better quit now. 'Ve will cmne back 

at 1 :30, and I would like to start with someone on this side. 
l\Ir. YATES. I have not finished. 
1\fr.l\fcFALL. 'Ve will cmne back to you. 

AFTERNOON SESSION 

1\fr.l\fcFALL. The committee will come to order. 'Ve have as our first 
witness, Dr. James }~. l\fcDonald of the Institute of Atmospheric 
Physics, University of Arizona. 'Ve welcome you before the cmnmittee, 
Dr. l\fcDonald, we will be pleased to haYe your testimony at this time. 

Dr. ~IcDoNALD. Thank you, 1\lr. 1\fcFall. I an1 very pleased to have 
a chance to be here, and tell about some of the work that I have been 
doing in connection with the SST problem, and to try to point out to 
you some viewpoints and problems that I believe are being underesti­
mated, and to some extent ahnost overlooked. 

l\fr. 1\fcFALL. Excuse me, Dr. l\fcDonald. Do you have any 1nore 
copies of your statement? 

Dr.l\fcDoNALD. I have just one or two. 
Mr. YATES. How many were prepared? · 
Dr. ~fcDoNALD. I think there were many dozens. I want to refer to 

certain specific points in the prepared statement as we go along. 
l\fr. l\fcFALL. I think perhaps you had better go ahead. ':Ve have 

copies, and we will make sure the press gets what we have. 
~fr. YATES. 'Vhere did you lea\·e them, Dr.l\lcDonald? 
Dr. ~IcDoNALD. I think there are a fair nmnber in your office. 
~[r. Y.\n:s. For the benefit of the members of my coinmittee who are 

laughing at this, let 1ne say Dr. 1\fcDonalcFs testimony was prepared 
in my office. I offered him the assistance of my office because he needed 
help, and I was glad to do it. · 

Dr. l\IcDoNALD. I just checked and they said they had a number for 
the press. If they are delayed for a few minutes it won't interfere. 

1\Ir.l\IcFALL. All right, go ahead, Dr. ~IcDonald. 
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ORIGIN 01<' DR. ~!.DONAI.J>"s STUDY 

Dr. ~IcDoNALD. Let me just first point out that the reason I happen 
to have been looking at SST environmental effects at all is because I 
am a member of the National Academy of Science Panel on 'Veather 
and Clitnate ~Iodification. Inadvertent tnodifications of a variety of 
types are going to be discussed at some length in our upcoming report. 

I have been concerned by some of the statements that have been 
getting into both scientific and general literature by midsummer con­
cerning our last academy report, 1966, tnentioned yesterday, I think, 
by ~fr. ~fagruder in testimony. This report is being cited as a com­
prehensive analysis of environmental side effects of the SST, and 
this startled us who :prepared the report, because we had never con­
sidered that rather brwf examination of a couple of problems as being 
anything like a cmnprehensive report. The chairman of our panel 
asked 1ne to update some of the parts that I had worked on 5 years 
ago on the SST ice crystal problems. That is how I got to looking at 
it. The tnore I looked, the mm·e concerned I became, particularly after 
the August briefings that our panel received frmn the SCEP, the 
MIT smntner study program. 

The SCEP people, as pointed out, dug into new phases of the 
problem. This in turn made us realize we had to look farther. Briefly 
that is how I am involved in this, but let tne follow those conunents 
with a very clear statement, stressing that I do not speak for the 
Acaden1y of Sciences nor do I speak for the Panel. I speak today as 
an individual scientist who has had this occasion to devote a fair 
share of titne, for the past 4 or 5 months, to SST problems. 

RELATION TO OTHER EN\'IRONl\IENTAI. PROBJ~EMS 

I want to point out that the problem of environmental hazards, in­
teractions with the atmosphere-! am not going- to talk about sonic 
boon1 or sideline noise, regarding theJn as environmental problems 
outside of n1y immediate concern-but the atmospheric effects, the 
responses thereto, the possible subtle consequences are things I am 
going to talk about. I shall try to get across to you that this is an 
extremely complex matter, that though it may put a part of the prob­
lem before you to stre~s how many things we don~t know, as ~Ir. ~fa­
g-ruder did briefly this morning, it only coJnes out in its full implica­
tions for possible unanticipated and adverse effects when you start 
looking, as I have been doing, into detailed physical proc~sses. 

STR.\TOSI,IIF.RIC FLIGHT 

The part of the problem that 1 \\·ill b~ talking about almost entirely 
deals with the cruise-mode side eff£·cts. The SST will cross, as you 
~now., at 65,000 feet, and that is weB within the part of the atmosphere 
Identified as the stratosphere .• Just to take about 30 seconds to identify 
t~rms here, the .upper panel on the figure mi~ht he of help to you to 
give you a notion of the heights involved. The stratosphere begins 
around 40 to 45 thou~and feet. That wavy black line is the base of the 
stratosphere separating the troposphere below, where we fly around 
in most of our present day jets, from the stratosphere abo,:e around 
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45 thousand feet into which we are now moving for the first time with 
a major. tr1~llSJ,JOl't technology, as distinguished from occ1~sional mili­
tary achv1hes In that upper Im·el. · 

'Ve know a great deal about the stratosphere that we didn~t know 
50 years ago, no doubt about it, but we know very little compared to 
what we must know if-and this is a major point that I want to get 
across-if we are going to safely open the stratosphere now to a heavy 
commercial transport technology. 

It has been cited in testimony here and in a number of DOT and 
Boeing statements that military flight experience in the stratosphere 
an1ounts to-the figures vary-around 200,000, sometimes it is less, 
sometimes more, 200,000 hours logged in the Rtratosphere by all 
1nilitary jets in the last 20 years, and that sounds impressive to you 
or me. 'Ve have never been in the stratosphere, but it is a very, very 
minor exposure of the stratosphere to aircraft technology. 

For instance, that figure-if we take 200,000 hours in 20 years-aver­
ages about 40 hours a day. But even the projected Boeing fleet of 
500 SST's, not counting i-{ussian and British, if they log about 6 
hours in cruise mode per aircraft per day which 1s the Boeing 
Hgure--

1\Ir. YATEs. 'Viii you defer a minute, Doctor. Peter, will you take 
those over to the press. 

Dr.l\IcDoNALD. Did you finally locate then1 '? 
l\Ir. YATES. Yes. 
Dr. 1\fcl)oNAl,D. The 200,000 figure boils down to only about one­

seventy-fifth the rate of flight time in the stratosphere that will be 
logged by just the .An1erican SST program, if it comes to full tilt, and 
even that is underestimated, because Boeing will have four very pow­
erful GE-4 engines, and nmny of the aircraft that have gotten up 
there are far smaller fuel consumers. 

The fuel consumption t:wt has been going on, and the exhaust 
emissions that have been going on in the stratosphere, because of 
our SH-7l's, l7-:fs and occasiona.lly intercPpters getting up there 
and counter parts abroad are n trivial burden that has been plaeed 
on the stratosphere .in the past, and any claims that you may have 
heard that. that of Itself shows that there are no hazards, because 
we haven't detected any untoward events, is completely beside the 
point for sheeer reasons of numbers. The projected commercial SST 
technology is completely out of range of that problem, so the major 
point here is we are talking about a new technology in a region of 
our total environment wluch though it is a long· way up, 60~.000 
feet, well above the tropopause which separates stratosphet·e f1·om 
troposphere, nevertheless has very definite eft'ects on us, and we know 
much less about it than we should. 

This is very unfortunate because we have had time to do it, but it 
hasn't been done, and now we are confronted with all these questions. 
and hastily trying to nail things down in a big hurry, and that just 
doesn't work, as we know frmn Jots of past experience. It takes time 
and committed efl'orts over an extensive period of time. 
~foving to the next point, I wnnt to draw attention to three gen­

eralizations. If you have the submitted statement. I would like to have 
it inserted in the record. 
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PREPARED STATE:nENT oF DR. ~IcDoNAI.D 

~fr.l\Ic:FALL. \Ve shall include it at this point in the record. 
(The statetne.nt follows:) 

BIOGRAPHICAL SU~BIARY OF DR. JA~IF.S E. ~ICDONALD 

Present position: Senior Physicist, Institute of Atmospheric Physics, and 
Professor, Department of Atmospheric Sciences, University of Arizona, Tucson, 
85721. 

Area of principal research interest: Atmospheric physics. 
J<~ducational bac·kground: B.A. (chemistry), University of Omaha, 1942; M.S. 

(meteorology), ~Iassachusetts Institute of Technology, 1945 ; Ph. D. ( llhysiC'S), 
Iowa State t.;niversity, 1951. 

Miscellaneous: Joined University of Arizona staff' in 1954; Research Physicist, 
Cloud Physics Project, Unh·ersity of Chicago, 1953 to 1954; Assistant Professor 
of Physics, Iowa State University, 1950 to 1953; Naval Intelligence "'orld 'Var 
II, Hl42 to HH5. ~Iarried, six children. Born Duluth, l\Iinn., 1920. 

Professional affiliations: American Meteorological Society; American Geo­
physical Union; Royal Meteorological Society; American Association for the 
Ad\'ancement of Science; Committee for Environmental Information; Society 
for Social Responslbllity in Science; American Association of University Pro­
fessors ; Sigma Xi. 

Current professional activities: 
Member National Academy of Sciences' Panel on 'Veather and Cllmate 

Modification. 
Member Advisory l 1anel for U.S. Navy-ESSA Project Stormfur~·. 
Member, Evaluation and Goals Committee, University Committee on At­

mospheric Research. 

t. INTRODUCTION 

Deliberations on the national decision as to whether to proceed now with an 
SST program have brought Into public debate important questions concerning 
possible environmental eft'ects of major SST fleet operrltions. I wish to sum­
marize here some points which I think have been o\·erlooked or underem­
phasized in recent discussions of the pros anti cons of initiating a major air 
transport te<'hnology in the stratosphere. 

During the past several months, o. substantial share of my time has been 
spent in assessing certain specific questions as to how SST fleet operations 
might affect the earth's atmosphere and thereby modify either climate, weather, 
or human activitiE-s contingent upon important atmospheric processes. Although 
my work was undertaken tn connection with current studies of the National 
Academy of Sciences' Panel on 'Veather and Cllmnte ~Iodlflcatlon, I wish to 
make clear that I do not speak here for our panel, but rather as an inrlh·idual 
scientists. However. I wish at the same time to express my indebtedness to many 
other scientific colleagues in various parts of the country who have offered 
advice and critique in various phases of these analyses. Although some of my 
viewpoints and findings are still tentative, all have been laid before a substantial 
total number of workers in a variety of different fields in an effort to detect 
and eliminate gross errors, so I acknowledge the help and criticism reflected 
in what I shall say here. 

Before examining in some detail one specific SST atmospheric eft'ect and its 
consequences (ozone reduction and Its eft'ect on skin cancer incidence), I want 
to emphasize three principal generalizations that strike me as having stronJt 
bearing not only on the present SST decision but also on the feasiblllty of 
moving on e\·en farther toward a still higher-altitude mode of air transport 
now under engineering study, namely the HST (hypersonic transport) tech­
nology (1, 2). 

To make clear certah.1 points that will come up repeatedly below it needs 
to be noted first that the present generation of suh~onlc jets such as the 707. 
DC-8, 747, et<'., which cruise at altitudes near 3n,OOO feet, are still operating 
within the troposphere, the lowest major subdivision of the atmosphere. sepa­
rated by the thin tropopause layer from the next higher and quite different 
region, the stratosphere. For present purposes we may take the mean altitude 



303 

of the tropopause as about 40-45,000 feet over middle latitudes. SST's and 
HST's would, by contutst, operate well within the stratosphere. The proposed 
Boeing SST would cruise near 65,000 feet, while the HST's still only on draw­
ing boards would cruise at altitudes that might begin near 80,000 feet, working 
upward as technology advanced to ultimate liST cruise levels perhaps near 
150,000 feet ( 1, 3). 

Although there are military jets, such as our U-2 or our SR-71, which can 
cruise at stratospheric altitudes, and although a number of interceptors have 
short duration altitude capabllities of well over 50,000 feet, the total number 
of flight-hours per year (or better, total tons of fuel burnt per year) logged by 
present and past military air<'raft tlying in the stratosphere are small (order of 
a few per cent as large) compared with the projected operational levels envisaged 
for Unitl'd ~rates a1td foreign cmnmercinl ~S'l's by the 1080--8.1 period. Hence 
we do not yet have experience with the environmental effects of flying large 
numbers of very high powered aircraft in the stratosphere, a point sometimes 
forgotten or even misrepresented in arguments over potential seriousness of 
SST atmospheric modification effects. 

2, THREE IMPORTANT GENERALJZ.~TIONS ON POTENTIAL ENVIRONMENTAL BIDE EFFECTS 
OF lUG II ALTITUDE AIR TRANSPORT TECHNOLOGIES 

I suggest t}lat very careful attention should be paid to the following three 
points as we weigh the pros and cons of the prPsent SST decision: 

(1) The stratosphere Is effectively about 100 times more sensitl\'e to tech­
nologic contamination than is the troposphere because its turnover time averages 
about 100 times longer than that of the troposphere. 

(2) The stratosphere is a region of high chemical reactivity, unlike the 
troposphere in which our current air transport technology now operates. 

(3) If we now start an SST transport technology and then later attempt to 
Improve range efficiencies by modifying engine or airframe designs to permit 
flying at still higher altitudes (or if we move on to an advanced HST technology) 
then we shall find that both of the preceding difficulties grow even more serious 
the higher we try to fiy In the stratosphere. 

The first of tho.se three generalizations binges on the important quantity 
known as the mean turnover time (also called the residence time, exchange time, 
or holdup time). In the troposphere, into which we emit essentially all of our 
present industrial and technologic pollution, the effective turno\·er time for the 
major pollutants averages only about a week, possibly rather less than that (4). 
Precipitation processes rapidly scavenge particulates and many gaseous pollu­
tants from the troposphere, so that contnmtnants (even those from present-day 
jets flying In the upper troposphere) are fairly quickly washed out by rain. But 
the stratosphere enjoys no such ()fficient scavenging action: it has no cloud-and­
rain washout mechanisms comparable to those that are E>ffectlve in our tropo­
sphere. Instead, gases or particulates emitted into the stratosphere find them­
selves in an £>xtremely stub1e rE>gion In which removRl hinges upon slow transport 
and downward mixing to the tropopause, followed by 11 tropopause folding" or 
other leakout mechanisms that carry the pollutant down Into the troposphere 
where rain scavenging can complete the removal process (5). 

For the lower stratosphere, where the proposed SSTs would fly, the avE.>rage 
turnover time Is now regarded as a\·eraglng about 2 years (5, 6, 7, 8) in C'ontraRt 
to the tropoS}>here's 5-6 days. Hence for any glvE.>n pollution rate, steady state 
acctmmlatlons will run about 100 timE.>s greatE>r In the stratosphE>re beffiuse 
contaminants take 100 times longer to be fln~hed out if Inserted into the lower 
stratosphere. Actually that ratio of 100-fold should be set at an e\·en higher 
figure since the great stability of the stratosphere prevents the kind of deep 
mixing chara<'terlstic of the far more unstable troposphere, with the l'(>sult that 
the mass thickness of stratospheric air ertectlvely available to dtlute contami­
nants run about 5 times smaller than for the tropoepbere. Without pursuing these 
matters into further detail, we may say that we shall probably be underesti­
mating the seriousness of this point by here adopting the figure of 100·fold 
greater turno\·er time in th~ stratosphE>re wh£>re the SST'R would be £>mltting 
va rfous E.>xha ust products. 

The second tlolnt, cont'ernlng the far great£>r degree of cheml<'al reactivity of 
the stra to~phere, results from the pre!lence there of the ozone layE>r ( 5), from 
thP nre"Pnce of ~mAll but <'hernlcally quitE> ~"Zhmifi<'ant <'oncentrations of reactive 
free radicals like hydroxyls and peroxyls, and from the prE.>sent'e of nn Intense 
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flux of !'iolar ultr~wiolet radiation, whose quanta have energy sufficiEntly high to 
drh·e many reactions that cannot occur in our lower atmosphere (because such 
pnprgetle •Innnta are filtered out before they can get down into the troposphere, 
chiefly by the ozone layer itself). 

The third genemlizntion calls attention to the fact that if future aeronautical 
improvements in the SST should permit it to fly at higher altitudes (attractive 
for remwns of both fuel economics and sonic boom mitigation) this would only 
t<•IHl to exnef:'rbate the foregoing two difficulties. Axerage turnover times increase 
as one goes to higher altitudes in the stratosphere (a trend well documented 
from nuclear bomb-test debris tracer studies), probably attaining values of the 
order of 10 yen rs near 100,000 ft. (4, G). This implies a tendency to bulld up still 
higher steady state concentrations for any fixed rnte of inject.ion of aircrnft con­
tnminnnts as WP rnise the injection level from the currently projected 65,000 ft. 
eruise level of the first SST's now under consideration. This difficulty is further 
aggrnvat(ld by the fact that the mnln peak of the ozone layer lies above the 65,000 
ft. le,·el (ozone concentrutions attain a broad maximum centered in about the 
7i),000-100,000 ft. internll, the exact value depending somewhat on latitude and 
SE'aSOll). 

Relath·e concentrations of free radicals and also intensities of reaction-ener­
gizing solnr ultraviolet quuntn not only increase upwards through the latter 
altitude zone, but go right on increasing to still greater hE>ights such as those now 
ht>ing talked about for liST operations. If there are (as I beliE>ve to be the case) 
:oo:ome serious environmental consequences of starting an SST technology at 65,000-
ft. cruise-levels, those difficulties will get worse as efforts are made to push SST 
cruise-levels still higher. And, without going into the point in full detail, there 
will certainly be pressurt'S to push for those higher altitudes, since considera­
tions such as those undetlying the Breguet range-efficiency formula show that 
onP will he able to fly with steadily lower specific fuel consumption by going 
higher and faster. That will tend to put pressure on to pus~l SST cruise altitudes 
Ullward and later to follow them with even higher flying HST's. Then longer 
holdn(l times at thPSe higher levels will tend towards higher and higher steady-
1-'tate contaminant concentrations, and at the same time greater local abundances 
of reactive mol£>cules nnd energetic qunnta of solar ultraviolet radiation wtll tend 
to pol'le !'lteadily more serious problems of environmental side effects. This point 
is not, I believe, widely appreciated in the aeronautical engineering world. 

ThesE' thrE'e rather hroad generalizations, I submit, need to be WE'ighed very 
<'nrefnlb· in any major national decision to undertake an SST technolog~·. Those 
three points have be~>n ignored in a number of recent defenses of the SST pro­
gram, with the result that SST exhaust contaminations have sometimes been 
mode out as of quite minor concern, whE.>reas the full implications of the long 
holdup time aml high reactivity of the part of the atmosphere in which SST's 
wonl<l operate ha,·e only hegun to be explored. Some of the past casual playing­
down of (lotenttnl hazards that I have encountered reflects little appreciation 
of these complexities. 

~~urthE'rmore, there Is a fourth generalization one might well append to the 
aboYf:' thr(le: IncrE'aSE'S in the concE'ntrations of stratospheric particulate concen­
trations that will result from SS1' exhaust emissions and their rE'action-prod­
ucts (sulfates, nitrates, soots, hydrocarbon products) will be introduced into a 
part nf the atmosphf:'re where it is quite possible that they ~an exert more cli­
matically advf:'rse effects than similar particulates would have in the lower at­
mosphere. 'rhis is a subtle point (and one entailing some still poorly kno"11 op· 
tical properties of possible particulates resulting from SS1' stratospheric op­
erations as well as some complex Interactions with other atmospheric processes), 
l-iO I shall onb· mention it in passing-but at the same time it Is necessary to 
warn that long-term O)leratlon of new types of high-altitucle air transport tech· 
nologif:'s might make this still }loorly understood forth of environmental dis­
turbanc-e as SPrious as or even more serious than any others now suspected. 

:;, SO~It; }'.\LLACIES AXlJ MIStT.NDf:RSTANDINGS ABOUT POTENTIAL SST ATMOSPHERIC 
EFFECTS 

(1) ~ST's will cause pE'rsistent ice-crystal veils which will alter the earth's 
l'lhnatf:': ~~(lars that th<' extremely large volumes of water vapor emitted from 
~wr fuel combustion will lead to contrail-formation and hence to de\·elopment 
of long-twrslsttng hazy stratospheric veils of slow-falling ice crystals do not 
nppear to be well-founded. I ha\·e reviewed again the arguments that led me 
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and others who prepared the 1966 NAS report on wE-ather and climate modifica­
tion (9) to £lb;count this proulem and han"\ found no rl'ason to altl'r our 1966 
conclusions to thl' l'ffect that this will not ue a source of any significant climatic 
disturbance. SST's \\ill not only fly at altitttdl's too high to lead £'\'en to forma­
tion of COJitrails most of the thnl', but, still more to the ~lOhlt, they will he fl~·ing 
in a rE-gion where mean relath·e humidities due to nr, turally-occurring water 
vupor an•rage only about 5% so that persistence of any contrails that do occa­
sionally form is ruled out uy such dryness. Only rnrely, nt high altitudes in the 
winter, or possiuly occasionally at low altitudes is it at all probable that con­
trails would form and persist. Serious climatic disturbance from those com})ara­
th·ely rare occasions does not appear likely. 

(2) \Vater vapor additions to the strutosphpre will producp sueh tin~· r('due­
tions of ozone that no ulologically serious consequencl's will ensue: Thi~ con­
clusion was l'eached in the SCI<~P HE-port ( 10), und it was also my own initial con­
clusion. Howe\'l'r, a previously OVl'rlook(l(l line of l'Yidl'nce now appears to lead 
to quite opposite conclusions. The possibility that ozone-reduction rPsulting from 
chE'mical interactions with SST-exhau~t wat('r ,·apor will be large enough to 
yield serious Increases in incidPnce of skin rancer over thl' estimnted opPrntin~ 
period of an SS'l' technology is u good example of n ~ubtle and initially unrecog­
nized environmental hazard now calling for the mo~t sl'nrching scrutiny. I shall 
take this example of a "hidden SST problem" below and use it to show how there 
may well he difficulties in high-altitude transport technologies that we have onl;\· 
barely begun to understand. Briefly, it is my present estimate that operation of 
SST's at the now-estimated fleet levels predicted for 1980-85 could so increase 
transmission of solar ultraviolet radiation as to cause something of the order of 
5-10,000 additional skin cnncer cases per yenr in just the Pnlted States alone. 
I return to thls point below. 

(3) \Vater vapor added to the stratosphere by SST's is of only trh·ial signifi­
cance since thunderstorms put far more water into the stratosphl're h)• entirely 
natural processes: This argument has np}leared in several places (12, 13). In 
one widely repeated form it suggests that a single tro},lcal thunderstorm can in­
ject as much water vapor into the stratosphere ·as would the entire SST fleet In a 
single day. The argument then usually continues with the remark that for the 
world as a whole there may be something like 4,000 thunderstorms ver day, 
hence why worry about SST water vapor additions. The primary fallacy here 
is that any and all natural processes (inclmtlng thunderstorms) accounting 
for the naturally occurring water vapor in the stratosphere are nlready fully 
allowed for us soon as one introduces into an analysis the present estimate of 
the avera~e natural water va})Or mntent of the stratosphere, now put at nbout 
5 p.p.m. by volume as a result of the work of many investigators, especiall~· 
.Mastenbrook. To the extent that tropical thunderstorms are a factor in natural 
vapor Injections into the stratosphere, that effect is taken into account as soon 
as one uses the average figure of about 5 p.p.m. b~· volume. I know of no annlyses 
of })Otenttal SST environmental effects related to SST exhaust \'a})Or contamina­
tion of the stratosphere that have not proceeded from just this uasis; hence I 
can only regard the "thunderstorm argument" as inherently misleading becam;£> 
it, of course, makes the uninltated think that SST va})Or ndditions are some­
how trivial when measured against wholly natural effects and ha8 often 
been made in a context vaguely suggesting that critics of SST environmental haz­
ards are ignoring such thunderstorm effect8. That is unfair aml misleading argu­
mentation on the Jlart of SST prOilOnents. 

ll~urthermore, the SST proponents who use the thunderstorm argument have, 
to my knowledge, never backed up their baste claims with good observational 
data as to (a) what fraction of the several thousand thunderstorms per day 
actually penetrate the tropopause and succeed in dellvering any vapor to the dry 
stratosphere, and as to (b) just how much Ya})Or is actually exchanged with thE' 
stratosphere e\·en ln those cases where a thunderstorm does penetrate the lower 
stratosphere. I would suggest that only an extremely small percentage of all 
thunderheads (I.e., cumulonimbus clouds) bulld up into the stratosphere (in 
either middle or low altitudes) and that the thunderstorms or the world are 
actually a minor component of the overall meteorological machinery by which 
vapor mo,·es up to the tropical stratosphere--most of it ascending slowly over 
an enormous area In the rising branch of the Hadley-cell circulation near the 
Equator. But, in any event, the all-important point that the nonmeteorologist 
should realize In connection with this ls that we are already taking into account 
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any and all such effects when we start hazard-analyses (as in the skin cancer 
question below), with the observed average stratospheric water vapor content 
of about 5 p.p.m. by volume. The "thunderstorm va1)()r injectio~" argument is 
about as misleading to public and to Congress as is the "ice crystal veil" argu­
mpnt, as I now see it. 

( 4) SST pollution pft'ects are unimportant since they will constitute only 
about 1 percent of the pollution from other technologies. This argument ( 13) has 
several fallacies in it. First, it takes as "SST l)()llution" only the kind of par­
ticulate and gaseous pollutions that tend to cause pollution difficulties In the 
lower a tiiwsphere (sulfur dioxidP, hydrocarbons, soots) and it quite casually 
ignorPs the Jloint that, in the stratosphere whPre thPse emissions ha ,.e to be wor­
ried about, e\·en such a seemingly harmless exhaust product as water vapor can 
lead to serious disturbances, yet, is emitted in amounts about a thousand times 
greater. Second, it easually ignores the point stressed above that the roughly 
hundredfold greater holdup time ( turnovpr time) of the stratosphpre as con­
trasted with that of the trOl)()Sphere where other prpsent forms of atmospheri<' 
pollution arP O<'cnrring, implies that if SST's put out only about !percent as much 
vollution as all othPr polluting te(•hnologies, then the hundredfold greatPr holdup 
time ('haractpristic of the part of our atmosphere in which SST's will cruise will 
just about cancPl out that adnmtage. That is, storing Ull for a hundred times as 
long the Pmlssions of an SST tP.chnology emitting only 1 percent as much pollution 
would just bring the SST pollution levels up to about par with those of all other 
technologies. I would not wish to press that argument too far; but it serves to 
show how incomplete some of the existing argumentation is. Such incomplete 
argumentation can be a source of confusion, as exemplified in one recent state· 
ment made within the Senate where it came out that three automobiles going 
down the highway at 60 mill's per hour would emit more water vapor than the 
entire fleet of SST's, a multiply-garbled version in which several misunder­
standings and Prrors bP.came confounded. 

(5) If SST's ,are going to pollute our atmo.~pherP, it's better to have it polluted 
by r.s. SST's than by the same number of foreign-produced SST's. 

Sometimes it is suggpsted that it is pointless to debate the present SST drcl­
sion because if we don't build those SST's, somebody else will. I belie\'e a sounder 
viewpoint is this: "•hethpr we build and fly many hundreds of stratospheric 
<·ommerrlal trans)lOrts or whPther some other country does, Pxactly the same 
<·tueful S('lentiflc assessment of potential global (or hemisphPric) environmental 
hazards has to be conducted. J<jntirely independent of who builds high-powered 
RST's thnt will contaminate the sensitive and reacth·e stratospherP, the hazard­
hurdPns will he much the same, since sh·atosphrric winds will spread the pffects 
uvpr most of the (Northern) HemisiJherP. 

The real question at stake is thus the question of whether it is acceptable to 
nny and all nations to have 011erating in the stratosphere a hPavy air transport 
tec·hnology whieh might impose any globally unaccPptable environmental burden~ 
affecting any or all national interests. The inherently international characteristic 
of the problPm, whPn pro)lerly apprPdated, J'PquirPs that the United States or 
Russia vipw the Concorde program just as critically as the BriUsh or Russians 
must view the American program, et cPtera. The basic qupstion is whether 
the stratosphere is going to be just too sensitive to the kinds of transport tech­
nology now em·lsagpd by aeronautical engineers who have made their impressive 
ad,·ances without fully pxamining environmental implications of the })()WerfuJ 
and fast ''Phicles they have been designing with such skilJ. 

(6) The sensible and conclusive way to sort out all of these questions about SST 
environmental effects is to buiJd sevPral prototypes, fly them in the stratosphere, 
and make direct mPasurpments to settle all of the uncertainties. Although such 
n suggPstion has a rather plausible ring to it, careful Pxamination of where the 
really crucial environmPntal questions now lie shows rather conclusively that 
availability of a few ftylng SST prototypes will do almost nothing to SPttle thesp 
8clentlftc controversies.. There are far more scientific uncertainties than I shall 
hf' a.ble to pinpoint here ; but with only few Pxcevtions, the kinds of resf'arch now 
nPedPd to clarify these problems involvPs laboratory or computpr work, or bio­
logical stndiPs having no relation at all to the availabillty of prototype SST's. 
Our difficult~· is that we lack basic scientific understanding of a number of· key 
questions raised by proposals to initiate high altitude transport technology. As 
with all too mnny past Pxamples, we have failed to conduct n broad and vigor­
ous progt·am of basic research so that we just don't have all the answers at hand 
when tet.hnologieal change suddenly calls for assessing hazards. Flying models 
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of the SST may be useful In checking engineerlng-f('asibiHty questions but they 
wlll, unfortunately, be essentially useless in providing answers to most questions 
on ('UVironmental side effects that have emerged from recent inquiries. 

4. A8 EXAliPLE OF A~ OVERLOOKED SST ENVIRONliENTAL HAZARD: INOREASED 
INCIDENCE OF SKIN CANCER FROll ENHANCEMENT OF SOLAR ULTRAVIOLET EXPOSURE 
ACCOMPANYING DIMINUTION OE' STRATOSPHERIC OZONE 

Past experience with new technologi('S offers a number of historical exam[1les 
of the geheral principle that ('ntfrely unanticipat('d environmental difficulties, 
often of a rather subtle nature, may ultimately come to light after years of op­
eration with that new technology ( pestirlde technologies, release of mercury from 
seemingly harmless industrial Ilrocesses, radiation hazards, lead tetraethyl gaso· 
line additives, etc.). Certainly it must .be agreed that in trying to avoid many 
more such experiences, we need to find ways of assessing new technologies far 
more carefully than we have done in the past. A recent National Academy of 
Science report on technology assessment ( 14) has provided a penetrating analy· 
sis of these challenges, and has drawn particular attention to the need for de· 
tecting those potential side-effects of ne\v technologies before the latter attain so 
advanced a state of development that too large an economic and social invest· 
ment has been made to stop the new technology prior to its getting bE!yond a 
point-of-no-return. Surely all such comlirlerattons ought now to be brought to 
bear on the present national decision to initiate !ln entirely new form of high­
altitude commercial transport technology that raises complex environmental ques­
tions of an unprecedented nature. 

It was very much in that spirit that I have reexamined recently certain earlier 
conclusions that ozone-reductions due to water vapor added to the stratospheric 
ozone layer would be too small to have rllsceruible biological importance. Al· 
though the full argument that has led me to the view that SST's might c.ause 
adverse effects large enough to be of pttbllc-health concern is too lengthy to be 
completely detailed here. I wish to outline its main featnrE:>s. since I lx>lieve the 
argument is strong enough that it must now be ('arefully weighed into the 
present decisions on the SST program. 

(1) Carcinogenic effects of solar ultraviolet radiation. '£hat skin cancer, 
especially of the basal cell and squamous cell types, is caused chiefly by prolonged 
exposure to solar ultraviolet radiations has now been attested in so many ways 
as to be essentially beyond dispute (15, 16, 17). Among the items of evidence 
supporting this conclusion, those of particular concern relative to SST effects 
include the following : 

(a) In all parts of the world there is a systematic tendency for higher skin 
cancer incidence In regions characterized by low aYerage ozone amounts over­
head, by high percentage of clear skies, and by short airpath for incident solar 
rays. Briefly, all of these factors tend to imply higher UY (ultraviolet) dosage 
rates at low than at high latitudes, and skin cancer incidence is found to in· 
crease correspondingly ·as one moves from high to lo.wer la tl tudes (1 R. 19). (b) 
In any given area, skin cancer incidence is known to run much higller among 
persons who spend a great deal of time out-of-doors (farmers, ranchers, con· 
structlon workers, sportsmen, seamen, etc.). (c) Long-standing clinical ex peri· 
ence shows that skin <'ancer lesions appear predominantly on exposed portions 
of the body; about 85-00 pe-rcent of all lesions, in fact~ occur on head and neck 
areas which are least covered by clothing. (d) For the same reason, average 
incidence for males exceeds that of females in essentially all parts of the world. 
(e) Light-complexioned persons exhibit markedly higher skin cancer incidence 
than do dark-skinned p('rsons; persons of Celtic derivation seem particularly 
vulnerable according to many studi('H 05, 20), while Negroes exhibit much 
lower incidence than do Caucasians. (f) Albinos or persons homozygous relative 
to thP autosomal recessive genetic disease xeroderma pi_gmentosum provide par· 
ticularly dramatic evidence (albeit of yery distinctly different nature in those 
two categories) of vulnerablllty to solar induction of skin cancer (21, 22, 23). 
(g) IAtboratory irradiation experiments demonstrate induction of skin canc('r nt 
wa\·eJengtbs near 3,000 angstroms. (h) Increasing incidence of skin cancer In 
recent y('ars appears explainable in terms of changing recreational habits leading 
to greater ayerage solar ('Xposure nnd in terms of changing clothing habit~. 
('SJ)('dallv among women. 

(2) Crltlcal role of the ozone la;\·er in filtering solar UV (ultraYiolet). Despite 
the seemingly small total amount of ozone in the stratosphere ( equlvalPnt in mass 
to a layer of sea level air only about 3 mllllmeters thick), the strong absorptivity 
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of ozone for wavelengths near 3,000 angstroms and below, serves to filter out 
mud1 of the solar U\'; so that for most purposes it is accurate enough to say that 
tht' ozone produces a cutoff near 2,900 angstroms (24). It has lm1g been known 
that this filtration eff('ct is of eritical biological importance to all forms of life, 
espedall~· animal life; hut in just the past few years there has e11erged a still 
more impressive and stillmore fascinating series of indications that stratospheric 
ozone has, in fact, been a crueial limiting factor tht·oughout most of the evolu­
tionary histor~· of terrestrial life. The evidence is now mounting very rapidl~· 
that vnrious life-forms ( runging from microorganisms to humans) now survive 
in the faee of existing solar UV exposures onl~· because of having evolved aston­
i:-;hing nnd fascinating protective mechanisms or UY damnge-repair mechanisms 
(at the cell-biological level). 

I ennnot here do justice to this impressive body of biological evidence; suffice 
it to say that DXA damage (chiefly thymine dhnerization that amounts to somatic 
mutation) results from UV irrndiation, and the more so the shorter the active 
l'Y wnvelengths, since DNA absorption peaks near 2,600 angstmms. Furthermore, 
mounting e\·idence implicates thymine dimerization in DNA as either a control­
ling or a contributing factor in UV induction of skin cancer, some of the most 
cogent evidence thereof having been turned up very recently in special studies 
dealing with xeroderma pigmentosum skin tissues (21, 22, 23). 

(3) Implications of the north-south gradient in skin cancer incidence. Various 
epidemiological studies ( 18, ~9, 25) have revealed a north-to-south increase in 
average skin cancer incidenct". in the United States that amounts to about an 
eight to tenfold higher incidence (measured in nuumbers of new cases detected 
11er year per 100,000 total population, and ranging from around 25 per 100,000 
per year averaged across the northern tier of states to around 200 to 250 per 
100,000 for the southern tier of states). Strong corroboration of this kind of 
~ystematic latitudinal gradient of skin cancer comes from all 1mrts of the world 
(e.g .• 20, 27). and the gradient is marked enough that one can even detect it in 
data from within a single large State like Texas. or within rather small coun­
tries like J.~ngland or Japan. 

This north-south gradient of ineidence results from the interaction of a 
number of fadors including average annular,number of hours of outdoor ex­
posure, cloudiness, solar elevation angles, and total overhl"ad concentratinns of 
strntosphPric ozon(>. For fairly obvious reasons, annnual dosages are dominated 
by summertime exposure ; ami when one examines data on cloudinPss and 
t'ffects of sun angle, he finds that these produce fairly small latitudinal PffN:ts 
in thP Pnited States. A larger gradient effect is brought in b;r length of time 
per ypar in which temperatures an• warm enongh to permit appreciable nmonnts 
of out-of-doors work and recreation. "~ithout rpviewing all details, let me Ra~· 
that. considering all of these fadors has lf:'d me to assign no more than hnlf 
the total dosage gradient to factors other than ozone differences. (I su~pe·ct this 
may IJe underestimating the relative importance of the ozone gradients.) Taking 
that nllue along with reported medieal data on c·ancer incidence yit>lds a rongh, 
but. I believe meaningful, calibration figure of a variation of about 6 vereent 
of foolkin cancer inc·idence for en•ry 1 percent of variation of columnar total ozone 
O\'t.>rhead. Unfortunately, laboratory studies using experimental animals have 
never bl:'en carried out in u way permitting direct eross-check on this ••amplifica­
tion faetor" of around 0; hut such data as are in the literature 07) are at 
least not incompatibl£> with such a factor. There is urgent need (on gronuds 
broader than mere SST concerns) to secure far more such data in th£> n£'nr 
fuhtr£>. 

( 4) Ht>ductions of stratospheric ozone by chemical Interaction with SST 
water vapor: B~:>glnn!ng about 5 years ago a series of investigations (28, 29, 
30) havP re\·ealed that naturally oc·curring stratospheric water YRliOr intentets 
with ozone to r~:>duce its average concentrations by a substantial amount. Still 
more recPntl~· the theory of thE>SP photochemical interactions luwc:> het•n em­
Jlloyed C 31, 32) to estimat£> the percPntage reduction of nveragt> fooltratos11ht'1·ie 
ozone that one might E>X}){>Ct to result from SST operations. 'fhese prediNions 
depend, of course, on th(> nssumecl munbers of SST's. and on c·ertain atmostJherie 
vurameter~ such as tnrnon•r timP, mixing pffects. E>tc. Current estimates rangl• 
from al.Hlllt 2JK>rl·ent ( 31) to about 4 percent ozone reduction ( 32). 

Assuming an ultimate global SST fleet totaling the equivalent of 800 American 
HST'R (Z'tOO American SST's J•lns the fuel equivalent of 300 more operated by 
foreign countries). using a figurE> of 6 hours per day in cruise-mode at or npar 
0:1.000 feet, assmuing a turnover time of 1.5 years and a vertical mixing depth 
of 150 millibars, and assuming uniform mixing over the entire Northern Hemis-
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phere, my own present estimates yield an incremental water vapor concentra­
tion of about 0.6 p.p.m.v. (parts per million by volume). This SST increment 
would be superimposed upon the present natural background concentration of 
about 5 p.p.xn.v., a boost by about 12 percent, say. 

Using the Leavy model (30) one then obtains a predicted decrease in columnar 
total ozone of about 4 percent from suf'h a rise of water vavor, a figure similar 
to that obtained by Harrison of the Boeing Research (32). However, again in 
the interests of conset·vatism (and adding to what I b£>1ieve to be !'e,·eral other 
conservative biases built into other parts of my overnll estimates) I have taken 
only u 1-percent reduction for purposes of the rest of the argument. 

(5) I<Jstimated increase of skin cancer incidence resulting from SST opera­
tions: Considering just the United States, whet·e the present. nnnual skin cane<'r 
incidence now runs about 120,000 new cases per year, the foregoing figure of 
a 1-percent ozone decrease together with the previously discussed sixfold am­
plification factor inferred from epidemiological data, would imply au SST effect 
on national l'kin cnncl:'r inc·idence mnounting to verhavs 7,000 new ('Hl't>s lK'r 
yeat·. If one used Harrison's 4 percent ozone reduction estimate the correspond­
ing rise of skin cancer incidence would be estimated at nbout 30,000 new cases 
per year. If other conservati\·e factors that I have used elsewhere in the nrgu­
ment were dropped, this figure might. be doubled ugain. Here I prefer a round­
number estimate near 10,000 new cases pet· year. 

(6) The amplification factor: Because the literature on U\' carcinogen£,\sls 
was found to contain nothing like a well-established mathematical model of skin 
cancer inductlon, aQd because the roughly sixfold amplification factor which I 
obtained from con~idering epidemiology and related factors is rather crucial to 
these estimates, I have devoted a good dl:'al of effort to finding a ph~·sical and 
biological basis for understanding whether such an amplification effect ('an be 
understood. 'Yithout here elaborating the point in detail, let me merely remark 
that there does appear to b(.\ r.u entirely plausible chain of renson\ug, tied Ull 
with the marl{ed nonlinearity of absorption of the carcinogenic wa \'elength~. 
combined with the abso.rptlon properties of DNA. Briefly, I find that a sixfold 
amplification is just about what one should expect if the peak of the UV earcino­
genesls were narrow and fell ne.lr 2,~50 angstroms. In reality, UV carcinogenesis 
almost certainly r£>sults from an appreciahle range of WtH'elengths, lmt nothing 
in the biomedical literature is at all incompatible with an eft'ecth·e peak near 
the cited wavelength. This tends to give significant support to the overall argu­
ment, I believe. 

( 7) Present conclusions on the SS'l' skin cancer hazard. I can fully understand 
why some perl'ons might, on bearing that there was fear being expressed that 
hwreases of skin canc~r could result from operating SST's in the stratosphet·e, 
think that such a suggestion sounded ridiculous. But though there may well be 
errors in my analyses of the various parts of this problem, the prediction is fnr 
from being unsupported. The evidence is now quite stl·ong that modest ,·nrintions 
of stratospheric water vupo.r concentrations could lead to just such modest 
ozone changes. And the evidence also is rather strong that modest rednctiuns of 
stratospheric ozone would be reflected in inerensed average hH•id(.\nce-rates for 
skin cancer. Finally, the purely biological and evolutionary evidence that we. as 
well as all other life forms, have evolved in ways leaving us only mnrginn11~· 
protected from highly adverse effects of ultra,·iolet radiation is essentially 
incontro,·ertlble. 

One needs, perhaps, to reflect on other examples of inadvertent modifications 
of our natural environment as a result of new technologies, to be reminded that 
adverse effects have repeatedly unfolded as a conse{}\lence of eausal chains that 
connect seemingly very distantly related events. In my own opinion, the prt>sent 
evidence points rather strongly to the conclusion that operating a majm.· sgT 
technology of the magnitude now under consideration here and abroad would, 
via the ozone-ultra-violet-carcinogenesis chain, lead to increased incidence of 
skin cancer of the order of 104 new cases per year within the United States alone. 
The world total would be somewhat greater, of courHe, but not greater by a 
large factor since skin e11ncer is above all an affliction of Caucasians (rather than 
Negroes, Asiatics, or other pigmented ethnic stocks), so considerations of world 
geography and world climatology seem to lm}lly that the brunt of the skin cancer 
burd£>n, regardless of who builds and flies them in the Northern Hemisphere, 
would necessarily be borne by the Caucasian JlO(mlation of this countr~·. with 
Europe bearing most of the remainder of the total burden. 
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)ly suggestion, based on analysis of just this one SST environmental hazard, 
is that this single side-effect poses by itself a difficulty of sufficient magnitude to 
postpone any immediate commitments which might tend toward subsequently 
irren~rsible pursuit of SST/l-IST of high-altitude transport technologies. Until 
reliable answers can be obtained through appropriate research, I would have to 
:;;uggest that these present estimates, albeit tentative, are much too disturbing to 
wnrmnt further imme(linte mo\·es toward SST/HST technologies. If <'areful 
resenrd1 into all of the many factors underlying the abO\'e estimates should dis­
close that an estimate of some 104 new skin cancer cases per year is a gross over­
estimate, then this one of the several grounds for caution in the present SST 
decisions will disappear. My present surmise, however, is that it will probably 
be found to be on the low side. 
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CHARACTERISTICS 0}' THE STRATOSPHERE 

Dr. 1\IcDoN ALD. Start at page 4. The three important g-eneraliza­
tions are on potential enviromnental side effects of high altitude air 
transport technology. That is what I wish to remark on next. 
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First of all, you should at all times be well aware that the strato­
sphere is effectively about 100 times more sensitive than the tropo­
sphere to conhunination. Our Con-Edisons, and Phelps-Dodge in 
Arizona are polluters and automobiles and all the rest we are think­
ing about as a pollution problem, are found at the base of the tropo­
sphere. The troposphere is rapidly cleaned out by rain and cloud 
processes which are simply not found in the troposphere. It is really 
1nore than n one hundredfold difference, the net eft'ect of this, in the 
following sense. It takes about 5 or 6 days, something 1ike a week on 
the average-it is an average over a broad range-an average of a 
week to scavenge out particulates that get into our ahnosphere. 

Dusts, gases-not all but most gases-have been washed out by that 
cleansing action which we forturi:ately enjoy in the rain process, in a 
time of 5, 6 or 7 days, something like that. The recent estimates have 
been pulled down from 20 days to something like 5 days ... .::\ very im­
portant point in conh·ast to that : with the SST when we start oper­
ating heavy technology-500 and 600 SST's represent by these stand­
ards a heavy technology-in this uninvaded region we find that all 
of the emissions that are going to be put out stay about 100 times 
longer. The holdup time, transfer, exchange time, residence time~ 
using all the terms employed for the sa1ne one idea-the clean out time 
of the stratosphere at SST levels, 60,000 feet, average around 1 to a 
years. 

The estimates are based on bmnb test tracer studies. That is how we 
happen to know anything about this complex point. That averages 
1 to 3 years and most people making calculations such as I l\ln gomg 
to be summarizing here use n figure of 11h or 2 years for these altitudes. 
It is shorter tilne if you go lower in the stratosphere. It is quite n bit 
longer titne if you go up, but that difference between a year nnd a half, 
which is 500 days-just to round it off in nmnbers to see where this 
comes out--that 500 day, a year and a half, residence tin1e in the 
stratosphere has to be contrasted with about 5 days in the troposphere 
which means the concentration tends to build up at a lower rate as 
contrasted with the troposphere. That means it is that tnuch 1nore 
sensitive by more than a factor of 500 and it is 1nore than that because 
the 1nixing depths are smaller, the total Hli.tss diluent., the diluting 
1nass in the stratosphere is less, so I an1 being a bit conservative­
underestimating the seriousness of this probletn-if I use a figure of 
100. That gives you pause in looking at a lot of nu1nbers that arP 
bandied about all to glibly in this problem. Let n1e just point out onP 
exatnple. 

One of the rarer~ the less important emissions of the SST in any high 
temperature combustion process is nitric oxide. If you flew a Volks­
wagen at 60,000 feet you would get nitric oxide out just as you will 
ft·om the SST o ... · any other ait·craft that operates at combustion temp­
eraturPs like this, and it. is not a very important figure when you look 
at the totnlnumbers. Nevertheless, the annual average output'of nitric 
oxide frmn the full complement of SST's by the 1980-90 period is 
of the order of ha1f a tnegaton, haJf a mi11ion tons per year, and it will 
accumulate then-you will get a year and a half's worth-and that 
1neans there will always be S(:nnething around a half to one million 
tons of nitric oxide over and above the natural amounts. 
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'Yell, that may fortn particulates and also many of the sulfur diox­
ides. That looks small at first glance when you compare it with the 
present figure of about 25 tnillion tons of industrial particulates that 
we inject into the lower troposphere. But to cite the point that I want 
you to try to l!et. c1ear here, to cite the n1ain point, those 25 or so million 
tons a year of industrial particulates~ soots and all the rest, only stay 
5 or 6 days. You get 5 or 6 day's worth on the average of that., whereas 
you are accumulating a year and a half's worth of the SST materials 
that. may be in the range of 1 million tons even for the rarer material, 
and that means that the steady state a1nounts at present in the strat­
osphere from some of the emissions actually are very much greater 
than the steady state amounts down where we usually think about pol­
lution, due to this !-hundredfold greater holdup time. That is a first 
generalization which all of us have to worry about a bit as we think 
about this fascinating prospect of gf.\tting high efficiency transport at 
hig-h altitnrlPR. · 

The second point about the stratosphere, and particularlv the re­
gions near the SST altitudes and a little bit a hove Is this: It is a region 
of very high chemical reactivity, whereas the troposphere where we 
pollute now with various technologies is a chemically very inert re­
gion. 'Vhy is the stratosphere in these altitudes chemically reactive~ 
Primarily because the ozone layer is up there, and it is a1i extremely 
oxidizing substance. That is the chief reason. The Soz which comes out 
of the SST will be oxidized to 803 very rapidly and so on. 'Ve make 
half the copper in Arizona for the whole country but it is hard to 
convince yourself if you ]ook carefully at the kinetics that So1 fron1 
Tucson has oxidized to So3 in roughly the day it takes to get there but 
it is about 1/lOOth of a second in the presence of that ozone to oxidize 
So2 to So3

• That is an example of the effects of the reactivity that 
have to be brought int,o the pictut·e in thinking about pollution 

Another reason for this high reactivity is the presence of radicals. 
lt gets involved in importan:t water vapor reactions. A third major 
reason, really the prin1e reason, 'is that there are short-wave-length 
ultra-violet solar high energy quanta present in abundance when you 
get up into these altitudes which can drive photo-chemical reactions 
at rates not to be found in the lower atmosphere. Thut is the second 
point. It stays there a hundred tin1es longer and it is subjected to rela­
tively high che1nical reactivity. 

The third of the three generations that I have pointed out on page 
4 is this. You want to ltJ.>k~ and DOT should look and FAA and the 
entire air transport field needs to look at what may be happening 
here in terms of environmental effects. 'Ve are doing something really 
new, if we go up to 60,000 feet. 'Vhy are we going up there to these 
altitudes we haven't been before, with air transport as distinguished 
from military planes~ It is cheap and economical to fly at high 
altitudes. 

The Breguet range efficiency consideration, well known to aeronau­
tical engineers 30 years ago, shows quite clearly that it is cheaper to 
fly higher and faster, and this will alwaJS stand as a pressure to get. 
people like Air. lfagruder and his co11eagues to thinking un these 
fascinating methods of solving those challen~ing problems, Leeause 
it is better to fly up there. It is better to flv to Calcutta or Tehran there, 
than down below, for reasons tied up with air drag and the like. The 
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point is that already before you have decided about the SST tech­
nology, they are rather well beyond drawing board stage plans for the 
liST. The HST, the hypersonic transport, which would go at much 5 
to 10, will begin at maybe RO,OOO feet and eruise ultimately, when 
everything is tuned up, to smnething like 150,000 feet. I wmit you to 
try to, we all need to tr~r to think of the SST as just the first step. It is 
sort of either/or. 'Ve mther really can't get up in there or if we do we 
are going the rest of the way to HST. 

If you look at the diagram of the ozone la)·er which is the blue curve 
in that upper panel, you will notice that it increases up to about 100,000 
feet. The tnaximum of ozone concentration, the source of much of the 
mischief here and the pollution problems, is getting steadily hig-her as 
you fly anything above SST altitudes. The economic range efficiency 
pressures willtnake us want to go up there. The HST is already being 
touted as just the ticket to get up there. Indeed it is very intei·esting. 

As we go up, all these things get worse. The exchange time which is 
a year and a half or 2 years at SST altitudes is known from bomb 
debris studies to get up to around 10 years at something like 100,000 
feet, and the concentrations of ozone that drive these complex and un­
common reactions is greater, and the opportunity to interfere with the 
ozone layer is aut01natically greater. All of those things, I stress in 
this third point, will get worse before they get better, and these have 
to be lumped together-SST, HST type technologies-when we think 
of not flying just a few SR-71's or lJ-2's but hundreds of heavy trans­
ports. Then we have to know tnuch tnore about this rather unfamiliar 
en vi rmunent than we now do. 

There 1uay be a fourth generalization made here, but it is so frought 
with scientific uncertainties that where I cite it on page 8, I put it in 
on~y in passing be.cause I can't. d? justice to the complexities. I only 
potnt out that a fair share of the tunc I spent 3 or 4 months ago on the 
first parts of this problmn were concet·ned with the particulate ques­
tion, the radiative interaction of particulates, the question of just 

. what will happen to the nitrates, sulfates and so on that will for1n 
because of ozone interactions with the emissions of the SST, and you 
run into just basic question after question which we can't pr~dict re­
Jiably. You can put crude bounds on it, but you need to know more 
about optical properties, about rea 11y quite ~mnplex dynamic ~nter­
actions. Dr. Grl~enfield, yesterday, Etressed this to you. I heard JUSt (1, 

bit of his testimony. You can't, in n matter of a few months, or even 
in a year or so, sort out all of the cmnplexities that we really need to 
know in settlin~ those kinds of problems, and you will have to make 
decisions, I understand, as to what the implications of that are. The 
fact, and I say it is a fact~ and I ant prepared to defend that viewpoint. 
tnuch tnore vigorously than I ant here, that there are so many un­
knowns in this problem, which ntight lead to adverse effects, that it 
tneans a good 1nany years of research. 

'Ve haven't, done our work. The suggestion that out· NAS Panel 
Report of 1966 was anything like a comprE'hensive report on the SST 
is a standing joke within our panel, and it is very disappointing that 
in the intervening 5 years the people who, speakinf.( very frankly, 
should have been doing this really haven't. pursued this. I an1 1nost 
unimpressed, very disturbed by the superficiality of a great deal of 
what has passed 'in recent 1nonths as findings on SST hazards, that 
are much tnore subtle than that. 
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1-'.\I,J,.\CIES, liiSUNDERSTANDINGS~ .AND THE SST 

Let's look at a few fallacies and misunderstandings startin~ on 
page 8 that are in my general area of atmospheric physics which 
are fallacies on both sides of the uncertainties here, smne of which 
can be squared away and smne of which are still just big question 
marks. 

CONTR.\li...S 

Take the first one, the suggestion that persistent ice crystal veils, 
which forn1 up in the stratosphere at cruise altitudes, will shield 
the earth, cut. down radiation, and cause disturbed climatic effects. 
That we talked about. The main reason I was asked to update these 
parts of the N AS report we are working on was that that is a por­
tion of the work I had done in 1966, and conclusions that we published 
in thnt report, 1350, were that there is no evidence or reason to 
think that persistent ice crystal veils will form and cause trouble. 
I will say thnt again. At least speaking for 1ny inputs--which is the 
main part of the Input to the next panel report on the subject-noth­
ing I have exatnined in the recent tnonths alters that conclusion at all. 

There are two simple reasons without giving you the full physics. 
In the stratosphere, the natural atnounts of water vapor are too 
small, the relative humidity is too low and it is too warm. 'I'empertt­
tures are too wnrm though relatively cold, minus 50 degrees, to fortn 
contrails at these altitudes. The contrails even if they form-they 
won't even for1n most of the time, if you find an SST overhead von 
will see no contrail-if they just forn1 briefly, they will just .. not 
persist, and there is an example of a tnisunderstanding, a fallacy 
that has been given a good deal of currency in the last year or so, 
where you can be essentially unequivocal. That is a problem we flo 
understand. It is nice to understand something of this problem. That 
is one we do understand and the answer is negative. 

SKIN CANCER 

The second one I want to briefly comment on, and then come back 
to in a moment, is this kind of an assertion : 'Vater vapor additions 
to the stratosphere will produce such tiny reductions of ozone that 
no biologically serious consequence will ensue. You have heard that. 
You have heard, for instance, Senator Jackson, I think, identify as 

sotne kind of ecology extremism this ridiculous notion that SST's 
would cause skin cancer. 

'Veil, I want to tell you why it is not ridiculous, and that this is 
an example of a fallacy on the other side, the suggestion that there 
is no evidence that there might be biologically adverse consequences 
from increased ultra violet, from decreased ozone, frmn increased water 
vapor-I will go over that chain after a bit--is a fallacv. The evi­
dence, as I will try to point out, is disturbingly strong 'if not con­
clusive. I say no more about that second point because I want to come 
back to t]lat in just a minute. 
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THUXDERSTORl\IS 

llere is .. aH?_t.her one that you have heard. I was talking to a ~lid­
western Congre~man yesterday. lie wRnted to talk to someone who 
had a look at these problems and was kind of on the outside. Ill'. told 
Ine that in his home area sonu~ of the worker:; who have kind of n 
stake in s01ne of the SST decisions were badgering him and bringing 
up the "thunderstol'ln argument" u.s .an example of why he rl'a lly 
shouldn't be telling thmn about. environmental hazards. 

'Veil, the thunderstonn argument~ which I ran read from this 
brochure that I have-he had been given this-published by t1a~ 
Aerospace Industries Association, February 1971, I saw this vet'Sion 
for the first time yesterday, but I have seen the same argmnent in 
n1any pubJications, including Boeing publications and I think DOT 
publications. Here it is in this form. 

"Contt·ibution of 'Vater to the Stratosphere"-that is from SST's­
"would be insignificant. A world total of 1,600 transocean SST flights 
per day would put about as much water into the stratosphere as a 
single large thunderstorm, and there are 3,000 to 6,000 such storms 
around the world every day." 

Now that is so strange an argument, viewed fro1n the point of view 
of somebody in atmospheric physics, that I hadn't realized the itn­
portance of thinking out all the foolishness about that, and my state­
tnent isn't really a full summary of some of the curious errors in that 
point. But having been told several tilnes that a lot of Congresstnen 
nre being given this one as a good examp}e of why en,·ironmental con­
cerns are negligiblP, I at least said smnething in h.f':r~ ~Jn~·p''~es !) and 
10, and here is the point.. 

Fit'St of all, when any of the people like the SCEP, ~:liT group, or 
the things I have done or Boeing or what have you-,vhen ~lny of the~e 
people start talking about water vapor effects on something hke ozone, 
they take observed 1neasurmnents of the existing an1ount of water vapor 
that is up there in the stratosphere, and that counts every process, 
including whatever little bit thunderstorms contribute to that. You 
have already factored into the probletn anything like this that is the 
basis of this tnisleading argmnent, when you take 3 parts per 
1nillion by tnass or 5 parts per million by volume, as your reference, 
and statt. saying how n1uch will we add on to that. That is all in the 
picture. That is the first and really a sufficient point to make. 
~lore than that it illustrates a kind of misleadtng, casuistic treatment 

to those of us who look at this fron1 the outside and are bothered by 
so much oft his. Here is the point. · 

We don't follow every thundet'Storin with radar, but there has to be 
n lot of rlatn. Smne of the data was gathered by SS'I' people for very 
obvious reasons, and it is a fairl.v rare thunderstorm that e\·en gets to 
the tropopause at around 45,000 feet. They get there but they are rare . 
. A l(ansas squall line will very often put a tower above 45,000 feet but 
not by very 1nuch. Even in the equatorial region where thunderstorms 
build higher the stratosphere builds higher, too-nl'ound 48,000 feet. 
The first point is that it is 1naybe less than 1 percent of a11 thunder­
storms that get up that high. 'Vhen they get up that high, they en-
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counter a region of such stability that they push through and sag back. 
It is a question Boeing, DOT and the Aerospace Industry Association 
don't even conft·ont to try to decide what tiny fraction of the top of 
the thunderstorm gets turbulently 1nixed into that stratosphere. All 
of those important details are just Ignored. 

The suggestion then that these three thousand or so thunderstorms 
that are found around the. world per day should be multiplied by this 
other figure is just all wrong. Less than 1 percent of those would get 
into the botton1 of the stratosphere. The bottom of the stratosphere 
doesn't count because that has a turnover time that is very tnuch less 
than what it is at 60,000 feet. And in any event, if those thunderstorms 
were poking up with such vigor and frequency to anything like SST 
altitudes, ~o that they fit this apparently widely used fallacious argu­
Jnent, Boeing had better not bother to build the SST because they will 
never be able to fly througl1 those skies if there are that many thunder­
storJns. flail stor1us that got up to 60,000 feet would be a very, very 
serious operational and navigation proble1n. '!'his has been checked and 
it is quite clear that they will not have to worry many tin1es out. of a 
year about encountering a thunderstorm any,\·here near cruise alti-
tudes. : 

'Veil, it obviously takes a few mmnents to 1nake smne sense of the 
counterarguments, but there are lots 1nore, and this problem just 
hasn't received that kind of critique fr01n the other side. If I seem a 
hit exercised about' it, it is because I keep going over these, not this 
one particularly-it was so farfetched I a1n not paying tnuc.h atten­
tion to it-but. I a1n exercised because of the Congress and the public 
unfortunately haven't gotten a clear picture of n1any of these 
complexities. 

.Al\IOUNT OF POLLUTION 

_No. 4, ~ST pollution effects are uniml>ortant since they will con­
stitute only about. 1 percent of the pollution from other technologies. 
That is almost n direct quote ft·om a Boeing brochure widely distrib­
uted. The figure shows some cars down below, an SST above and the 
caption talks about this figure of 1 percent. 'Veil, it is an exa1nple of 
the kind of reasoning that puts two entirely different things together, 
ahnost an apples and oranges l'Oinparison. They are really talking 
first of nil, about hydrocarbOns and carbon monoxides and things like 
that that don~t come out of the SST in huge amounts, and so the actunl 
facts are properly stated ns put there, but I didn't. ever realize any­
body was very n1uch worried about t.he SST as a low altitude polluter. 
There may be some people, but the present jets, of cout'5e. nre already 
a bit of a problem there and this wouldn't change that' part of the 
problem. 

Furthermore, the. heart. of the probleJn is that if you concede, ns 
Boeing does in this-just to n1ake a little play with the Boeing argu­
ment here-that the SST's are going to contribute 1 percent ns much 
pollution as all other transport technologies. Then you multiply that 
figure by this one-hundredfold greater sensitivity that I called your 
attention to-keeping in n1ind that. the bulk of that etnission is up in 
the stratosphere-it just comes out the saJne total figure, 100 times 1 
percent being 1. You have the net effect-though I don't push the 
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argutnent too far, I just want to point out how incomplete their argu­
ment. is-you end up with the conclusion that the total pollution emis­
sions are about the satne when tneasurt'd in terms of holdup times nnd 
how it J>ollntes the atmosphere. You have got to look farther than 
tunny o these arguments and that is an exatnple of that particular one. 

I haven't had a chance to talk with Senator Goldwater frmn my 
State, but on the Senate floor, I guess it was a month and a half ago, 
1naybe a little n101'e than that, Senator Goldwater had gotten this idea 
garbled. I mentioned this as the sort of thing that can happen when 
you put out this kind of superficial n1isinformation. It came out in the 
Congressional Record in the following forn1: that three automobiles 
going down the highway at 60 tniles an hout· would etnit tnore water 
vapor than the entire fleet of SST's. 

'Yell, that ca1ne from that little Boeing brochure, and it changed 
frmn pollutants, which Boeing tneant as things like carlxm tnonoxtde 
and hydrocarbons, to water vapor, which is not true at ail. There is 
about a millionfQld difference there, much n1ore than n thousandfold, 
and it was changed to the whole fleet, so this sort of thing is an ex­
ample of how one thing leads to another. It has not been a good criti9.ue 
of these probletns. I tried to get in touch with ~fr. Goldwater's office 
just the other day to clarif~ tt, but I haven't been able to ye,t. 

I think the tnoral there ts you have to watch these oversimplified 
arguments because people will get oversitnplified and garbled 
conclusions. 

UNITED STATES AND Jo'OREION SST'S 

Here is another statetnent that I think is a fallacy of a difl'erent sort. 
If SST's are going to pollute our atn10sphere it is better to have it 
polluted by U.S. SST's than by the sa1ne number of foreign-produced 
SS'l''~. There is an understandable idea behind this. )Vhat I want to 
point out is it doesn~t matter at all if there are hazards. For instance, 
when I get to this skin cancer hazard that us I will point out, if it is 
a real hazard it will be primarily our concern reg<trdless of whether 
they are all Russian TU-144's, B(Jeing SST's, or not. Anybody flying 
a tnajor fleet of SST's in our Northern Hemisphere is going to lay 
down by the time the 1nixing process ~urs in a year and a half-it 
has got .Plenty of titne, in fact it tnixes in a few weeks, a month or two, 
the mixn1g smears out the stuff all in the n1iddle Northern llemisphere. 

If it is our water \·npor interactinl( with the ozonl', our snlfatt's and 
so on, it is no different to us or the native of Azerbaijan if it is a British 
Concorde or a TU-144. l{e,re we have a pollution problem if we have 
one at all. It is either/or. T'Jwy have to worry about the Concorde, we 
have to worry about the SST. It is really interjecting a ptul'ly irt·el­
evant point though one that sounds 01( at.. fit'St blush\ snying ll'fs build 
them. If they nre going to pollute we tnight gl't the J'(lYetinc out. That is 
backwnrd. Let's look to see wlwre. the pJ:oblems are nnd tlwn go at this 
in n very general way. You could fl)r uJl tlwse 500, 600. dept'nding on 
the fignt·c you ust'~ SST's inn vet·y tight circle in the .Atlnnti<· Ocean, 
the Pncific, nnywhcrc in the Xorthet·n Hemisphere efft'ctively~ not in 
the Southern, nnd thnt would chnnge things meteorologicnlly~ a11 in the 
middle of the OC(lan, north and south~ it doesn~t mntter. th~e snwaring 
action of dispet'Sion tnechanism, c.yclones, and n11 the rl'st spreading 
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in the year and a half holdup time will get it all over the Northern 
Hemisphere and you have got to look at it that way. 

ENGINE EXHAUST 

The sixth point here, I wasn't quite so keenly aware of this until 
I was again queried by a Congressman who seemed to be very eager 
to talk to somebody who has looked at these problems and isn't working 
for Boeing or DOT, a.s nearly as I can tell. There seems to me a very 
urgent appreciation of the neBd to at least hear somebody who has a 
different slant on the whole problen1. It is suggested in this sixth point, 
which I think is fallacious, that the sensible and conclusive way to sort 
out all these questions about SST and environmental effects is to build 
prototypes, fly them in the stratosphere, and make direct measure­
ments ·to settle these uncertainties. I can think of one problem which 
worried me a great deal in November and October which I now back 
away from because the unknowns are too extensive. 

The nitrous oxiifp. is really the one etnission of the SST's at cruise 
levels whose amounts are somewhat uncertain because the GE tests at 
Ohio, static tests on the ~round, can't readily be extrapolated to full 
mach 3 flight levels at altitude. Thex have made the extrapolation for 
us. I have talked this over with the GE people at length. 'Ve have the 
best figures. I am mixing n1y viewpoints here. 'Vhen I say "we" I am 
talking frequently about the panel but I am pointing out here that we 
had to go to GE and Boeing for a lot of data, at1d GE figures have 
been qualified as son1ewhat uncertain on nitrous oxide because it is 
difficult to extrapolate up to cruise levels. 

If you could fly, not an SR-71, which we already have, but a real 
GE-4 at mach 2.7 at 60,000 feet and follow it with a chase plane-it 
would probably take a year and a half or so to work out the hard­
ware-but if you did this then you would get direct measurements of 
the nitrous oxtde emissions that are not laboratory extrapolations from 
the static tests. 

I have now told you the uncertainty which could be really usefully 
illuminated, but I am af1·aid it is not crucial because I think from 
conferring with a lot of engineers in various universities around the 
country that the GE figures are reliable or believable. I don't even 
think that is crucial but that is the one thing that might be illumi­
nating. 

The sulfur dioxide-if you want to worry about the sulfates con1ing 
from ozone interaction-is strictly an econmnic factor. It has nothing 
to do in this case with any uncertainties at all. The question of wheth­
er the. airlines will be able to purchase fuel that has a low enough sul­
fur content at the price they are willing to pay, and get it down to 
fh·e-tenths, two-tenths, one-tenth percent is a question of economics, 
the economics of desulferization of fuel. 'Ve haven't gotten very good 
answers but that is smnething that flying an SST around will just not 
elmninate at all. You don't need an SST. You need to nail down Esso, 
Texaco, and a few other people and get fir1n estimates of what fuel 
you can buy and then you tell me the sulfur content. It is something 
con1pletely.known. It oxidiz(l,s to ozone 2 and 3 in n1il1iseconds. 
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The problem of the water vapor emissions which is very much of a 
concern to many of us to me is strictly a matter of how much fuel you 
burn. The oxidation of C1oH22, or ar:y type of fuel, gives a very ac­
curately predicted amount of water v<tpor, roughly 1.4 potu1ds of wa­
ter vapor for every pound of fuel you put through every one of those 
engines. You don't need to fly any of those planes to improve on that 
figure. The uncertainty is over an entirely different area where the 
existence of prototypes contribuicq nothing. It doesn't illuminate the 
problem. You need to get better reaction cross sections for the certain 
key chemical reactions in this photo-chemical active layer. You need 
to do a lot of work on cancer research as I will turn to very quickly. 
You need to look very carefully at a lot of optical phenomena and 
thermal reactions from particulates that might be absorbing from 
these altitudes. AU of these are in the area of computer laborntory 
theoretical studies and so on. To state it again-really only one ques­
tion of now probably seconda:rr importance would he illuminated by 
having prototypes. Again I think that has been misunderstood. 

THE SKIN CANCER ARGUMENT IN DETAIL 

Now let me take one example to look here at what. we have to worry 
about in the way of hidden problems. Let's take one of the8e fallacies 
and examine it more carefully and I will show you that when Senator 
Jackson said it is ridiculous1 or when other people say skin cancel' in 
SST, what kind of a "kooky' idea is that, they just haven't heard this 
disturbing argument. 

Unfortunately, though we briefed DOT on this 3 months ago-­
everything I am going to say to you now was said really in more detail 
to DOT and many of the people who were in the group that heard me 
are right behind me-I haven't heard anything fron1 them since that 
time. There hasn't been anything that can1e out from them that got 
over to this side. I made a strong plea on November 30. 1Vhy don't 
we now go tell Congress where we are~ It was felt that well, we had 
better 1£0 a little further along, atl.d check some of these things, and 
this and that, and I again 1nade further pleas. That is why I do not 
speak for thn Academy or for a panel. 

I was invited here fiy Congressman Yates to talk about these things. 
I feel no compunction in telling you what I have done .. But yon 
haven't heard and Senator Jackson hasn't heard about sktn cancer 
and I atn afraid it is the largest single hazard that may lie ahead. 
Not 100 percent certain, but when 1\fr. ~fagruder said this morning 
he hasn't heard a scientist who laid before DOT-I forget how his 
wording was-any serious environmental problems-it is true he 
wasn't able to be there that day but 8 or 10 of his staff s~nt 3 hours 
when I went over this with them. They have heard about this. 

Let's look at skin cancer and see what the probletn is here, and why 
it is not "kooky," it is not nutty, it is not ecological extremism. It is 
physics and chemistry, photochemistry, ce1l biochetnistry, atmospheric 
physics. 

There have been other examples of unanticipated environmental 
problems. Who thought DDT would do some of the things that it does, 
when we first started applying it 1 'Vho would have thought that vari-

./ 
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ous technologies would put mercury out in codfish and tunafish in the 
way those technologies did 1 '\Vho would have thought that antiknock, 
which was such a boon to driving cars from 1920 onward, in fact put 
lead in our environment to an extent that may already have gone 
beyond the safe point, and so on? There are 1nany examples of this. 

'Vhen you have a technology like this, and first examinations of the 
problem have overlooked, faiied to find, a problem, there is nothing 
new in that. It happens all the time. That is the difficulty. The little 
amount of work tliat has been done by Boeing and G E and DOT and 
others, and this very little attention we gave in our report in 1966, 
would inevitably IniSs a 11 kinds of points. 

OZONE CALCULATIONS 

How I got on to this one is as follows: The 1\IIT SCEP grout> used 
the ozone calculations of Dr. Julius London at the University of 
Colorado, London and Park, published in the SCEP report, which 
some of you undoubtedly have read, a figure of about 2-percent reduc­
tion in ozone from interaction, chemical interaction with water vapor 
from SST's, over and above the natural interaction effects that are 
influenced by all of the processes that get water vapor-including the 
roughly 1 percent due to thunderstor1ns, to make that point again­
over and above all of those interactions, the SST's will add maybe 10 
percent 1nore water vapor in the steady state. We are always talking 
about the steady state differences here, and that was the kind of figure 
that the 1\IIT study group, the SCEP group, came up with, and Dr. 
London's figure was about 2-percent reduction in ozone. 

Subsequently one of the few thi1.1gs that Boeing has done that really 
represents any kind of a detailed analysis of environmental hazards 
is Halstead Harrison's publication in Science, November 13, 1970, of 
a short note on ozone reduction by water vapor. His figure is twice as 
large, 4 percent. '\Vhen I come back to get my nu1nbers, mind you, I ant 
!(Oing to use one-fourth of the Boeing figure. I ant only going to talk 
about a 1-percent reduction, what a 1-percent change in ozone would 
do. That is a fourth of the Boeing figure, a half of what is published 
in this figure; and I will tell you that already there are difficulties ahead 
if the argument unfolds in the way that it seems to llle that it will. 

'Yell, these difficulties I have talked about with ~!D's; I have talked 
to ~roups in the cancer hospital at the University of Texas, Temple 
lJniversity, Baylor; and this has been talked about. Again there is a 
difficulty here ln pointing out just how it was reviewed within the 
Academy, but all that I a1n about to point out is not something that 
hasn't been laid before many scientists in 1nany parts of the country, 
and it cmnes about as follows. 

WATER VAPOR AND OZONE 

'Vater vapor gets involved in these complex interactionE with ultra­
violet quanta, and water vapor is broken up into hydroxyl radicals, to 
run through it quickly to give you some idea of the lingo here. The 
hydroxyl radicals will interact with the ozone that uses up the ozone, 
decreases the ozone. The ozone in the strntosphere, as portrayed in that 
diag1·am, is the only difference between being exposed to all of the 
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solar ultraviolet, which would do us in in a very short time, and being 
protected quite extensive}~ in the shortwave lengths where J)NA and 
various cell biological enhties are extremely vulnerable to ultraviolet 
quanta. 

Two thousand nine hundred angstroms is the cutoff from the ozone 
layer. If we didn't have that cutoff we wouldn~t be here. The water lay­
er will reduce the ozone by what seems a small a1nount-and I will tell 
you why it seems so small-but you put that through an argmnent ar!.d 
you get skin cancer incidence figures that are not, I submit-it is just 
my opinion; you have to evaluate all parts of this, too-it is not negli­
gible, because my estimates are five to ten thousand new cancer cases 
per year resulting fr01n a !-percent reduction in ozone. That is as I 
say, one-fourth of what the Boeing figures themselves would give. 

The burden would be borne on the ground. It has nothing to do with 
the people who fly in the jets. It is the people on the ground, primarily 
farmers, ranchers, people outdoors who over the years have always 
been the people vulnerable to skin cancer1 and not the pilot or any­
thing else. It is down on the ground, and It is just as bad for you and 
me if it is a TU-144 that is laying this down. 'Vhether it is American 
water vapor or Russian water vapor, it is all water vapor, and it. is the 
sort of thing which1 if we go to a hi~ technology and maintain this for 
10 or 15 years, we will have s01ne serious trouble. 

\Veil, here to run through the arguments very quickly, but I am 
running over 1ny time here, and I can't give you a full summary of 
what is in the sub1nitted statetnent here, but it goes as follows. 

NORTH -SOUTH GRADIENT 

There is a marked north-south gradient in skin cancer and. the bot­
totn panel over here. displays a figure that is based on public health 
data, cancer surveys of 1947. Across the bottom of that is latitude and 
vertically is incidence of skin cancer, new cases per hundred thousand 
population per year. If you are from Chicago, the fcgures are O\'et· on 
the far right. at latitude 42 for both male and fmna·.e squares and cir­
cles-there were around 25 new cases per hundred thousand per year 
lesions of skin cancer-but if you were a mrde, an average male in New 
Orleans, it was something like 125 per 100,000 per year. The latest. 
data from n1y part of the country, where we get so much sunlight, and 
we have less ozone than most parts of the country, is 500 new cas-es per 
year, 20 times the Chicago incidence, because of the solar ultraviolet 
that is so intense and because of the exposures. 

The main message of that diagram is the slope, high amounts at 
low latitudes, lots of skin cancer, about 10 tin1es more than in U1e 
northern territory of States. Part of t.hat is due to difference in sun 
climate, cloud cover, and so on. A little bit of it is due to sun angles. 
~orne of it is due to the amount of time that people spend outdoors, 
and a fair share of it, as I will point out now, is due to a gradient in 
ozone, and I don't have figures to show that, but this is very familiar 
to people in ahnospheric physics--ozone average amounts decrease 
from hiJ(h latitudes to low latitudes. That difference in the amount 
of the filter is what lets more ozone through on the Texas rancher 
than on the 1\:lontana rancher, and so on, and it is the Arizona rancher, 
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the Floridian who shows up with skin cancer earlier and with more 
lesions than the Canadian or what have you. 

That flgure is basic to the argument here. It is documented by 
many other data from other parts of the world. The gradients are 
strong enough that recently in England, the differenc(l between notth­
south England bas been identified in this sense. Just across Japan you 
can see differences in incidence of cancer, and within Texas alone 
there are discernible increases southward from this. 

'Veil, that is the first point, ozone differences. I will not take tim~ 
to go through all the arguments, but mainly growing season differ­
ences between high and low latitudes put northern farmers out in 
the open about half as much, let's say, as southern farmers, and all of 
these things are together with a factor of about two. Let's tentatively 
talk in tenns of half of that gradient being duo to factors other than 
ozone. 

'Veil, the relation of the solar ultraviolet, which is what we are talk­
ing about in this SST problem to skin cancer shows up in a lot of ways. 
On pages 15 and 17 and 18 I run through a lot of examples. It is the 
outdoor people that present symptoms of skin cancer. All of this is 
well documented in the dermatological literature. About 90 percent of 
the lesions are head and neck. That means clothing differences nre 
unimportant. The face is the main target, and it is the part of the body 
that 1s exposed. Basal, squamous cell, carcinomas are rare in the back 
and cmnmon on the face, males more than females by a factor of 15 or 
20 percent, and greater than that in some parts of the country. Men 
are outdoors more. 

Light cmnplexioned persons show with many more skin cancers 
than dark. It is curious that in Arizona the Indians, who spend a great 
deal of time outdoors in the Navajo Reservation ave,rage one-fiftieth 
of the skin cancer incidence of caucasians like n1yself in Tucson, a 
factor of 50 frmn the difference in melinization of the skin. Biological 
protection mechanisms differ. . 

The blue-eyed, fair-haired sun burner is the guy who gets skin cancer. 
This is well established, particularly if it is an Irishman for reasons 
that I can't go into. 

OnP of the most recent scientific arguments about this has 1nore 
clearly hnplicated DNA as the target, UV as the missile. Is a very rare 
disease called xeroderma pigmentosa which I paid no attention to until 
talking to biological people around the country, at Stanford, and so 
on, who told me that the best evidence is the literature on pigmentosa. 
I have read it. It is fascinating. It is a rare genetic disease. If you are 
born with this disease, you are dead fron1 cance.r by the time you are 
8 or 10, because you lack, it is now quite clear, a genetically, evolu­
tionary contrived and genetically maintained enzyme syste1n, which 
moves up to a damaged DNA 1nolecule after an ultraviolet quanta 
damages it, thymine dimerization, sOJne of these terms are discussed in 
here. 

I won't explain them here, but it cuts out the thymerdime, dimer­
ized thy1ner and fits in a new one like putting a new generntor off the 
shelf in your Ford. This enzyme svstem is controlled by enzytnes anrl 
the xeroder1na pigmentosum indh:iduals don't have those genes. Kids 
5 years old are covered by lesions 'lnd are dead by 10. The evidence 



biological and otherwise that ties· that to this whole nrgun1ent is 
extren1ely closely related to SST probletns. There are lab experi­
Jnents on animals that established this, not nearly as tnany as you 
would like. That is one of the sadly needed areas of research. I can 
say a lot more about that, but the Jnain point is it is known that 
ultraviolet quanta 3,000 angstroms give or take 100, are the ones 
that do the mischief. 

HIGH RISING INCIDENCE OF SKIN CANCER 

The last point is that in many parts of the country there is dis­
turbing high and rising incidence of skin cancer. I have h,arned a 
great deal about a subject I didn't know anything about. I lived 
in Arizona 15 years, had no idea that this was one of the worst 
places-there are no Arizona Congresmen here-I didn't realize that 
for many of the Irishmen that is one of the poore~t places to go. 
The _{>]ace in El Paso, the epidemiological data shows :t threefold rise 
in sktn cancer incidence among women, tied up, it is believed by the 
Texas people, with changing. sports, recreation, clothing habits, and 
here then we have one more indication of the problem. 

You think you are going to be able to persuade the people to put 
on hats, wear long sleeved shirts, not play golf and go swimming, in 
order to take a differential ozone ultraviolet effects fr01n SST's? 
Maybe you can. I doubt it from looking at the cigarette experience. 

Mr. YATES. Doctor). would you please explain a little n1ore slowly 
and clearly how the S:;T relates to this? 

Dr. McDoNALD. I went through it very quickly so I will now do it 
again. 

~Ir. YATES. No; it is very important. 
Dr. ~IcDoNALD. I realize that I an1 speaking very rapidly. 
~Ir. YATES. You are. 
Dr. ~ffJDoxALD. And I am sure that the gentleman transcribing· over 

here is utrapped, but the difficulty is there is a lot to be said here. It 
hasn't lx:.~n said to any congressional audience, let alone the public, and 
this is tht- first tin1e these months of research have had any airing, 
and about that I am happy. I am trying to give it to you too fast. 

~lr. McFALL. Doctor, do you give'" your lectures this fast? 
Dr. ~IcDoxALD. As a matter of fact, I do. The students can look 

over the text and some of the notes afterwards. I would be happy to 
tone down but I want to get through with this and I a1n taking too long. 

REI,ATIONSHIP TO THE SST 

~Ir. YATES. The reason I asked my question was because the com­
mittee is directly interested in this relationship with the SST and I 
would like to express again my interest to find out why the SST may 
be a dangerous instrumentality. · 

Dr. 1\IcDoNALD. You have asked the question just at the right time 
because I was about to go into a little n1ore detail. 'Vater vapor comes 
out in hu~e quantities fron1 the SST because it is a product of the ~om­
bustion of the fuel. It is a very ]arge amount in tonnage but it is not a 
very large n1e.asure against the natural amount. It wilJ pl'oduce about n 
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10 percent increase, by my figures-and other figures are in fair agree­
ment with this-in the average water vapor content of that natura11y 
dry stratosphere. That increased water vapor will interact with the 
ozone, the source of so much of the chemical reactivity, and it will use 
it up to so1ne extent. The water vapor eats up the ozone. 

Now, the ozone is the filter that traps the ultraviolet fron1 thP sun 
in the shorter wavelengths which are biologically just intolerable and 
it lets very little radiation through, shorter than 2,900 an~stroms, but 
as we change the ozone content by a little bit-1 percent IS the figure 
I an1 using for design calculation purposes-1 percent reduction of 
the ozone actually that would occur from a mere 3 or 4 percent change 
in water vapor. ~(y figures say 10 percent. So I am staying on the con­
servative side, or trying to. I may not have been. I am t.rying to, and 
DOT didn't have any argument with my figures and we went all over 
these parts. I am not saying they okayed Uie biology because they did 
not know about it at that juncture, but no argument with these kindli ·of 
numbers. 

The ozone decrease lets more ultraviolet through. Ultraviolet is now, 
from the biomedical research of 30 years, and particularly a lot of 
work in the last few years, almost incontrovertibly implicated as the 
cause of skin cancer. 

So I walk around or a Bedouin-let's take a Caucasian because we 
have to worry about them, an Englishman, let's t.ake a Caucasian who 
is lower middle altitude. In Sweden it won't be so bad. Or in Canada, 
but you or I walk around and we get more quantun1 per year or per 
lifetime of the high energy condition that you can call DNA damage. 

The full mechanism of carcinogenesis is not fully understood hut 
will lead to increased skin cancer. The question is the numbers in that. 
'Vhat if it pl'oduces one skin cancer case per year~ TJ1at wouldn't be 
serious. But if my numbers, and I think I a1n conservative, are close 
to being correct at 5,000 or 10,000 cases a year I think the public when 
it understands that this is not ecology extremism, is not a nutty guy 
off some deep end, will have a second thought about whether we do 
dare get high altitude major transport tec,hnologies that burn any 
kind of hydrogenic fuel. You can't cmnbine methane or hydrogen be­
cause it will he worse. You are going to get water vapor out of any 
hydt·ogenic fuel:;. It will get worse the higher we go. The question is, 
okay, so what~ How many numheN? And I would Jike to have plenty 
of tune to tell you all the rest of the details. 

The point is I first went at. the scope of this experience with the 
skin cancer and allowed a factor of half right away for nouozone 
effects and then calculating from that and the known sun angles and 
the known absorptivity of ozone-all these parts of the data are 
fairly good-I got a conversion factor for what 1 percent change in 
ozone will do in terms of chances of skin cancer. At that thne that is 
fairly empirical and it is a means of leaping across the unknowns, and 
then I came back and went at it after getting my answer. The answer 
was that there appeared to be an amrlification factor between fivefold 
and tenfold frmn some source, and didn't find it in the literature of 
carcinogenesis but I will tell you what I think it is, and a lot of ~fD's 
have had a chance to cross-check me on this. The figure I got was five­
fold to tenfold. Six was the number I used in these notes. So that a 
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over the whole population. 

Now, the American experience with skin cancer in the' last American 
Cancer Society report was 120,000 cases per year. This is 1norbidity, 
not fatalities. Six percent of 120,000 is abOut 7,000 cases, so staying on 
what I regard as the low side I come out with like 7,000 cases and 
what it was based on was that sixfold amplification factor which I 
derived from those kinds of data. 

Now, one doesn't like to deal with such arguments. You want to have 
1nechanisms. You want to understand why. That is a nu1nber, but why~ 
I talked to cancer people and it was really quite surprising the cancer 
people who were mostly unaware that there was an ozone difference in 
high and low altitudes. 

There has been very little thinking about the 1nechanisms at this 
level, at this intermediate process, the n1echanisms in relation to the 
atmospheric effects, so I was on 1ny own and puzzled over this for some 
time. The real clue to it was some of this recent work that so clearly 
involves DNA; the absorption spectrum of the DNA in the skin IS 
believed to be the target molecule. It peaks up at around 2600 ang­
stroms, so just in this indicated band of wavelengths of the solar ultra­
violet and right in that ~:tme region the absorptivity-! hope I am not 
Biving you so much detai; I am snowing you here, but the point is there 
IS this last argument. Ozvne activity changes very rapidly, and it is 
from the exponential absorption law basically that you got this non­
linear amplification that can account for this empirically derived six-
fold factor. · 

Now I have said it but I an1 sure you didn't follow it. However, I 
won't say it again unless you ask me a question about it. But the point 
is, that supports the argument disturbingly, in 1ny opinion. 

Mr. YATES. How do we test it~ 
Dr. McDoNALD. You have to do a lot of things, unfortunately. 
Mr. YATES. Is it going to be covered by .what ~fr. Greenfield pl'o­

poses to do~ 
Dr. McDoNALD. Not to n1y knowledge. This whole proble1n bus uot 

been laid out before anybodJ., really, and I haven't heard that DOT 
has initiated any action on 1t. They haven't even come back to 1ne in 
a months with any queries. But if -your question is, what can we do, 
there are some things I can talk about. 

~fr. YATES. The chairman ad1nonished 1ne that I should let you 
finish. 

Dr.l\fcDoNALD. That is very good of him in view of the long-winded 
approach I am using here, but the answer is that there are some very 
definite things but they are not going to be done in 3, 4, or 5 months. 
It is again work we should have been doing vears ago, but I can tell 
you about that if you ask n1e later. · 

OK, that concludes it, and I a1n through, t.hen. The conclusions are 
sununarized back near the end. I will say no n1ore about the detailed 
physics, the cell biology. 

The n1ost fascinating thing is the evolutionary aspects of that. 'Ve 
just can't stand that ultraviolet and the whole histol'y of the evolution, 
it has been becoming clearer and clearer, has been a battle with ultra­
violet. 'Ve always just barely won, and that is very interesting from a 



scientific point of view and I greatly enjoyed learning about that in 
the course of this study. 

~Iy conclusion is that I think I stayed on the conservative side with 
tny SST assumptions, 1ny tonnages, my turnover times, my mixing 
process, and so on, all of those things. Then I believe I a1n on the con­
servative side by attributing half of this gradient to factors other than 
ozone. I am taking only 1 percent ozone change, whereas both my 
figures and all the other figures are two to four times bigger. That 
would mean s01nething like 40,000 skin cancer cases per year if this 
ar~ument holds up and yet I come out with a number which l-as just 
a citizen now-can't regard as trivial. I don't think that 5,000 to 10,000 
new cases of skin cancer per year are a burden which can be wdtren off 
lightly and be regarded as something t.hat we dare just wave off and 
regard as ridiculous. 

The burden would be chiefly borne by Caucasian Americans. The 
Bedouins of Africa, the Asiatic, the yellow-skin races of the world, 
the Indians, the blacks, the Mediterranean types, are biologically pro­
tected for, again, reasons that that stock evolved down here, but many 
of us came ft·om up here, particularly Irishmen like me, and they have 
been transported to low altitudes like Queensland, and Arizona and 
Texas, and they don't belong there and those Caucasians which are 
1nainly found now in middle or low levels in America-but not in 
north Africa, not in India, not in China-are the ones that are going 
to bear the bulk of the burden. Hence I have not extrapolated up from 
the 10,000 or 10 that I stated here to ~ much bigger total beCause I 
don't think it will be more than a factor of 2 or 3 for reasons of ethnic 
incidence of ultraviolet skin cancer. And whether the TU-144, or Con­
corde, or ours, it is a problen1 that will come back to us, if it is a real 
problem, and I believe it is, one way or another. 

I believe I have identified here a problen1 that was overlooked. 
Problems like DDT showing up in the penguins or something aren't 
anticipated but there are these things that happen, and I think this is 
a problem that ~ot. overlooked. -

Dt·. London 1gnored it because he thought: what could a 1 percent 
difference or so n1ean when there may be a 10 percent difference be­
tween north and south latitudes and when day-to-day changes in 
weather can also produce a change in ozone. But that was too quick 
because the person who gets skin cancer has been UV-irritated for 10, 
15 years, the lifetime of the SST technology, and it. is the average 
o\·er not 1 day that is important but the average over 10 or 15 years. 
To be sure there is a tenfold larger difference north to south in the 
naturally occurring radiation and smne SST proponents have come up 
with an .t\"EC-type nrgument that, "'Yell, that IS only the difference 
of moving everybody 50 miles or so north." That is true, but nobody 
is going to mo,·e the population of the lJnited States 50 tniles north. 
You are going to take the same population, shift. all those cases of 
skin cancer and yon get the 10,000 cases I am tnlkinl{ about, so you 
have to be ready to wear shoes and long-sleeve shirts or to wear 
cosmetic preparations. 

One of the things I learned was, that there is suspicion that benzo­
phenol in a suntan lotion is a cnrcinogenic so you won~t solve this 
problen1 with costnetics. 



327 

One widely known scientist is very concerned about. the benzophenol, 
about skin cancer, because it triggers lTV action on DNA, he thinks. 
The point is you aren't going to get people to solve this problen1 by 
wearing Ste!son ~ats any n1ore than the health people got everybody 
to stop smokutg cigarettes. 

The problem is whether we can really afford to jtunp into this kind 
of a technology when there is in fact, to correct ~lr. ~lngruderi a 
scientist who spent a good deal of time and who has talked to tis 
people about a population health problem which seems to bear rather 
direct but surprising relation to the SST. 

I submit to you the warning that we had better check this very 
carefully. Thank you. 

:&I'DONALD'S COllliENTS ON SCEP STUDY 

Mr. McFALL. Dr. 'McDonald, we thank you for your interesting 
testimony. I would like to ask you a question or two. I am sure the 
other members of the committee will have a few questions to ask you 
also. We will have, as you know, other scitmtists c.oming who will prob­
ably be commenting on your testimony from their own point of view, 
and I would like to ask you a question which might give ;you an op­
portunity to reply in advance to what they might say about your 
testimony. 

Were you a member of the SCEP study panel' 
Dr. McDoNALD. No; I wasn't on theSCEP group; no. 
}fr. ~fcFALL. 'Veil, the chairman of the working group, Dr. 'Vil­

liam l{ellogg, made a staten1ent after the tnonth-long seminar held at 
\Villiams College last summer, and when ~Ir. Ruckelshaus was here 
1 asked him about his opinion of this statement, which ~Ir. ~Iagruder 
had in his presentation this tnorning. I would like to read it to you and 
solicit your cmnments on it. Dr. Kellogg said in part: 

I P.ill very much disturbed over recent gross exaggerations and scientific mis­
statements regarding the SST's potentially harmful effects upon the atmosphere 
and man's environment. Last August a group of scientists at the MIT summer 
study stated that there are indeed environmental uncertainties, caused in no 
little part by gaps in a\•ailable information, which require additi()nal research 
in order that they may be resolved. I pointed out at that time and want to 
strongly reafllrm that there Is no environmental reason to delay construction 
of the two prototype SST's. 

'Vhat would your comment be on that l>aragraph 1 
Dr. ~IcDoxALD. Of course, "\\'ill Ke logg is out of date and that 

quote from Kellogg is out of date in the sense that he hadn't heard 
about the skin cancer question at that juncture. As a matter of fact, 
J)r. Kellogg has never been in a group that I have briefed on this to 
date. Don't make any mistake about the prototype. Flying two proto­
types will be no skin cancer hazard. It is when you are flying a total 
of 500 or 600, 700 SST's that you get emission ievels that pose these 
problems. So that proviso in the statement makes it I think unobjec­
tionable within that narrow sense~ but it was made before there was 
any skin cancer question raised. The skin cancer que.stion hadn't even 
been raised at this point. 

1\Ir. 1\IcFAr.r •. That leads me to another question. 'Vas your 6 per-
cent increase in skin cancer based upon 500 SST's ~ · 
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BRIEFING SU:~IMARY OF DR. lt'DON ALD 

Dr. ~lcDoNAJ,D. I have copiP.s, if the committee would like, of the 
briefing summary that I used in DOT which has all those numbers 
and it might be well--

~fr. ~lcFA:r .. r ... 'Ve can place it in the record. 
(The infor1nation follows:) 

TENTATIVE ESTIMATE OF SST EMISSION8-WORKINO ASSUMP­
TIONS (1985-1990+) 

(1) Equivalent number of U.S. SST's, N,. 
Estimates for U.S. fleet now range from 540 to 900+ (C.R.A. est.). Use 

500 here. 
Concordc production by ca. 1978~280 (DOT/FAA/UK). 
TU-144 pro~uction estimated at 120 (DOT/FAA). 
Concorde/TU-144 fuel consumption est. 17,000/23,000~0.75 times that of 

U.S. SST, so 0.75(280+ 120) =300. 
:. use N,~500+300=800. 

(2) Utilization factor, U. 
Present estimates run about U~0.30-0.33. 
Cruise-mode utilization factor is smaller (6 hr./day), so here use U=O.I6. 

(3) OE4/J5, in cruise-mode uses F~23,000 lb./hr. 
(Begins cruise at 26,000 lb./hr., ends at 20,000 lb./hr. Information confused 

re augmet:ttation}. 
Use F=t3,000 lb./hr. 

( 4) Stratospheric residence time, r. 
Estimates from w.~apons-debris studies, etc., range from about 1 year to 

3 years+. 
Effective r increasee upwards. Slightly less for larger aerosols than for gases. 
Here use 1.6 years. 

(5} Area of dispersion, A. 
Past estimates have 1anged from global to 0.1 global. 
Here use 0.5 global tNo. Hem.), considering projected traffic geography, 

stratospheric transport, and seasonality factors. 
:. use A~t.5X 101s em.'. 

(6) Average depth of mixing, 6p(mb). 
Depends on effective ''slue of vertical diffusivity, K, near SST cruise 

level (20 km.). 
Past estimates for lower stratosphere run 1()3-1()4 cm.'/sec. 
Accepting larger value and using d' ~ 2K ,r suggests 6p ~ 150 mb (~ 150 

grams/em. 1). 
(7) Diluent mass, Jrf. 

M~A·Dop=2.5X101Bcm.'.X150 g./cm.'=3.8Xl0JO g. 
(8) Stratospheric inventory of i 1•\ emission, mi. 

If e, is called the emission coefficient for the i'1 combustion-product (units, 
lb./1000 lb. fuel), then the average steady.state) inventory (mass-incre­
ment in stratosphere due to SST operations) ism,=-~- N,·F·U·r·ei 

And the incremental mass·mixing.ratio for that emissiou i~ r,.= m,J },f 

Values of e, in table below taken from GE memo of 10/6/70 to NAS/POJV ACJI, 
except S02 doubled tentatively 

A B c D E F 

to Inventory Mass· Volume· 
(lb/1000 lb t1·F Inventory m• mblng mtxlng 
fuel) (lb/hr) (lb) (grams) ratio, '• ratlo, r, 

COr .................. 3100 71,000 UX1011 3.2X10U 0.84 ppmm O.Mppmv Hro. _________________ 1380 32,000 3.2X1011 UX101• 0.37 p~mm 0.&9 p~mv 
NO ................... 5.8 131 1.3X10' 5.9X1011 1.5 PP m Upp v co ___________________ 1.3 30 3.0X10' UXt(,tl 0.37 ppbm 0.36 ppbv so, ___________________ o.4 9 9.1)X107 4.1XlOIO 0.11 ppbm 0.04 ppbv 
JICs .................. 0.3 7 7.\X107 3.2X1010 0.08ppbm t--lJOOt ___________________ 0.04 0.9 9.1X10S 4.1X10t 0.01 ppbm 
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PRINCIPAL REACTIONS IN OZONE-HJO SYSTEM.(i5.(:60km) 

[See Work of Hampson, Hunt, Leovy, Shtmazakf & Laird, London & Park, etc.] 

Retlctlon 
1 Oa+'l" --+ 20 
2 O+Oa+M --+ Oa+M 
3 Oa+t~" --0+0: 
4 O+Oa --t 20J 
6 Oa+t~ --t o•+Oa 
6 o•+HtO ---t 20H 
7 OH+Oa ---. HOa+Or 
8 HOt+Oa ---+ OH+20r 
9 o•+M--+ O+M 

10 OH+HOa ---t Hr0+02 
11 OH+OH ---+ HaO=t-O 
12 OH+O --+ Oa+H 
13 HOJ+O --t OH+Ot 
14 H+Oa --+ Oli+Oa 

Rate Co rut a nl 
(CM-Mollcuk-ld Sr•tem) 

l 1
>.<2420.4., O•O(IP) 

Basic Ozone Photoebemfcal for Dr11 ka= -'XlQ-lt exp (890/RT) 
Stratosphere. >.< ll,.OOA 

kt=6Xto-u exp (-6700/RT) 

!Source of Hydroxls In "Wet" Strato- {>.<3100A, o••O(tD) 
sphere. t,=5Xto-u 

Self-Regenerative Chain Consuming {k7=6Xto-u, II Or• Peroxyl 
Oa In Wet· Atmosphere. lt=lo-u 

(Fast-Quenching Reaction.) kt=7XlQ-U 

}Principal Terminators for 011 and lkto=lQ-11 
HO, Radicals. kuo::r3X1Q-U 

}
TE'rmlnate "Odd Oxygen" Molecules ku=6Xto-u 

(0, Oa) But Not "Odd Hydrogen.'' .tn=IQ-11 
(Imp. In Mesophere, Nol In Strato- .tu=3XJQ-ll 

sphere.) 

SOME OTHER REACTIONS RELEVANT TO SST PROBLEM 

A Na+Oa --+ NO+N 
B Oa+N --t NO+O 
C NO+O! ---t NOa+Or 

}
a ld J h Chat F NO I E I {l:.t=lo-•o exp (-76,600/RT) oe ov c n orms n ng ne h=6xto-u exp (-8000/RT) 
(Consumes Oa.) kc= 1 X1Q-U exp ( -2600/ R T) 

NOTES 

a. Improved values of kt and .t. disclosed (ca 1966) defects of "dry model.'' 
b. In my atmosphere only R-4 terminates odd oxygen; R-3 merely cycles with R-:2· 
c. R-9 competPs with R-6 for co•::o'D) atoms, consuming maJority. 
d. Sbuttle-chalm R-7 and R-8-a would consume aU Oa, except R-10, R-11 compete. 

Mr. McFALL. 'Vhere did the 500 figure come fron1 ~ 
Dr. McDoNALD. I took it from congressional testin1ony. I have 

it in my briefcase but it is congressional testimony, testin1ony from 
DOT and FAA, the estimated 500, 500 or so Boeing and 280 Con­
cordes, and 120 TU-144's projected to, I guess it is 1985, allowing then 
for the lower engine output, fuel consumption rate of those two for­
eign engines, and corrected back to the equivalent of 800 SST's. So 
my numbers are based on 800 SST's. If only a total of 400 go through, 
cut those nutnbers in half. Actually, some estimates for the U.S. fleet 
have gone to 900 and all these things we all realize are all highly, 
highly tied up with econon1ic factors, but that is the answer to that. 

COlUllENTS ON DR. KELLOGG's STATEllENT 

Mr. McFALL. Now I would like to read the other paragraph in Dr. 
Kellogg's statement: 

It is my profound hope that the U.S. Congress will not be misled by these 
exaggerations or by scientific misstatements. Dr. ·Ed David's statement, which 
Dr. 'Valter .Roberts and I strongly endorse, says it well : "Let's not suppress 
technological admnces but through research, development, and experience make 
sure that those advances are o.btalned without undesirable side effects." I sup­
port a vigorous environmental research pr~am in parallel with prototype SST 
construction. Don't downgrade the ability of American scientists and engineers 
to apply their genius to the successful·resolutto.n of uncertainty. 

Dr. McDoNALD. That is, of course, what we are all trying to do. Let 
me n1ake this comment on that statement of Kellogg's. The National 
Academy of Sciences published a very important report related to 
technology assessment only about a year or two ago. One of the 1najor 
points of this very cogent analysis of past instances where technologies 
led to unanticipated difficulties was this point: that we need to be on 
the alert and to develop better systematic means of detecting poten-
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tially adverse side effects early enough that the technology doesn~t 
get beyond the place where total Investment, inertia, and total 
involvetnent makes it irreversible. 

You are a better judge of where we are in the SST reversability argu­
Inents than I, dearly. I would have my opinion. It woulin't be as good 
as yours. But I think that is a very i1nportant genera~ization that. we 
all have to worry about and what I an1 submitting to you as a scien­
tist talking before thjs congressional comn1ittee, is that a good 1nany 
n1onths of research oH this problem imply a sufficiently serious proble1n 
with respect to the skin cancer question, that I would think it would 
be rather dangerous to risk going beyond the no-return point in going 
to prototypes. So I have answered the question, but that is as 1nuch 
of a citizen's comment as Dt·. l{ellogg's. Neither of us is really entitled 
to uny unusual statement on that. The problem of assessing technolog­
ical hazards early is a very crucial probletn and we are right up against, 
I think, a question like that here, and it is a national and a public 
policy question of what do you do with SST technology like that, if 
these numbers stand as tnuch scrutiny as I think they have already 
gotten fron1 people around the country. 'Vhat are you going to do? 
That is your problem. I will read in the newspapers how you collec­
tively react to that kind of a problem. 

lfr. lfcFALL. 'Vell, thank you, Dr. lfcDonald. You gave a very fair 
answer. I would say to you, though, that there is no special expertise 
or mental alacrity that con1es with being elected to Congress. 1Ve have 
to arrive at the conrlusions in the s~une way that you do, and we are 
very appreciative for your very fine testiinony. 

~fr. Yates, do you have any more co1n1nents? 
lfr. YATES. Yes, I would like to say that Dr. l\fcDonald is testifying 

at my request. I n1ust say, too, that I invited Dr. l\fcDonald with smne 
compunctions at the start. Somebody told 1ne about Dr. lfcDonald's 
skin cancer theory and immediately I shrank because most people would 
think that this is one of those mad scientists. 

llr.licF&\LL. Obviously, you arenotsuspectible. 
l\lr. YAn~. 'Yell, I have been out playing golf in Florida for fl few 

days. At any rate, I checked with the National ... \.cademy of Sciences 
scientists, a nutuber of whom I know, and I checked with other scien­
tists and I said "'VIw is this fellow lfcDouald and what are his creden­
tials?" and without exception they all said he was a very fine scientist. 

I think what he did today was give us a 3 n1onths' seminar in roughly 
1 hour as a result of talking as fast as he did, and I an1 not sure 
that the re}.>orter was able to get everything that he said. 

But getting back to the SST and the ozone, you were correct in· 
pointing out that this is nut a two-prototype pi·ogrmn. 'Vhile it is 
true that it has been represented to this com1nitte.e that all the Govern­
tnent has cmnmitted itself to, is the development of two prototr_pes, 
I think all the testimony that we have here indicates fleets of SST's 
for the future, so that the contractor can tnake profits and can pay the 
royalties to the Government that it says it wants to pay and so 100,000 
or 150,000 people can be employed, and all the other glorious visions 
that were developed in the l\Iagruder testimony, so you have a horizon 
of approximately 500 SST's certainly that are going to be flown. 
Testimony to our committee earlier was to the fact, that, if we stop the 
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SST there may be as many as 900 Concorde.s that will be developed 
and flown as a result of the lack of con1petition by the SST. 'Vhat do 
we do about the Concorde, Dr. ~lcDonald? 'Vhat do we do about the 
TU-144? You may have been here _yesterday when I said I had sug­
gested to the Prestdent in a letter that perhaps we ought to sit down 
with Russia, and with Britain, and with France, and try to work out. 
some sort of a testing before any of the respective countries would 
go into a production phase with respect to their planes, and of course 
the reply I received frmn the Dei>artinent of Transportation was, 
that there is such an econmnic race on now for prior position in this 
aircraft struggle, that they aren't. even going to approach the Rus­
sians, or the British, or the French. They don't think it would serve 
any useful purpose. 

l\Ir. Greenfield,· who was here yesterday with l\Ir. Ruckelshaus, 
said that he thought that they could obtain all the information that 
they needed to test the dangers in the stratosphere through SST 
flight, without the necessity of constructing the prototype, that it was 
essentially an economic question that had to be decided. I don't be­
lieve Dr. Greenfield, or anybody for that n1atter, has raised the ques­
tion of possible danger througli skin cancer resulting from the water 
vapor eating up the ozone, if I understood your theory correctly. No­
body has ratsed that as a possibility. I am impressed to the point of 
where I want to ask ~lr. Greenfield, why this isn't being included in 
the series of experiments that ~Ir. Ruckelshaus is supervising, and 
that Mr. l\Iagruder has said is being undertaken by the Department. 
of Transportation. 

How much time would it take to test your theory and what would 
have to be done for it~ 

OZONE REDUCTION 

Dr.l\lcDoNALD. )Veil, you have asked a question or two there. On the 
first point of what we do, if there is as substantial a carcinogenic 
hazard here from ozone reduction as I a1n suggesting, then we face a 
problem comparable to that which has been a difficulty for 1nore than 
a decade, the international aspects of bomb tests, radioactivity as a 
global health problem, and we have with difficulty and slowness nlan­
aged to begin to take a somewhat international look at that problem. 
Technology in general is getting to be ~n international problem and 
this is only one more exan1ple of 1nany such difficulties cmning up. 

The whole reason I n1n here, for example, in 'Ynshington nnd 
happen to be able to accept your invitation to testify nnd quickly 
\n·ite up son1e notes, is that I an1 on a panel that is looking at. hur­
ricane 1nodification. There is now a glimmer of hope that you can seed 
hurricanes with sih·er iodide and do smne decent things. The point 
is, if you do that, then you have all kinds of international problems, 
nnd more and 1nore techl1ology is forcin~ us to look at the disturbanet! 
of the environment that. goes beyond national boundaries. I c11n 
only say that we need to develop better means of sitting down with 
the Russians and the British and trying to see what will hnppm1 
fron1 the TU-144's and the Concordes, t\nd SST's. 

The first problern is, of course, to get. a better clarification of 
thjs whole skin cancer question. You wouldn't go and start. an inter­
national tribunal at this stage. But clearly that is the sort of thing 
that one would have to do. 
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TillE REQUIRED TO TEST 

Your second question was, well, how long would it take if one 
began to go at that. It takes a long tin1e. You know that. It is also 
more expensh·e. ·You know that. The kinds of things that we have 
to get are large sample mouse studies. 

If you go up to Dr. Fred lTrbach at Temple, one of the leading 
workers in this area, and start talking to hin1 about how easy it. 
is to get sufficient n1ire to get stable statistics on the action spectrum of 
ultraviolet careino~enesis, you have an interesting hour's discussion 
on the difficulty. There have been no large n1ouse sample irradiation 
studies in the country since 1942, a measure of the difficulty of 
gettin~ good statistical data on that one control. I an1 just citing 
an example of the problem. It won't be done in 2 or 3 1nonths. If 
vou want to find out, if you want to start getting optical indices 
of a fraction and nbsoq>tion coeffic.ients for the sulphate-coated vol­
canic and Jneteoric particles that may result fr01n SS1' deposit, you 
have got yourself a problem. It is not going to be answered in a 
few weeks, so I would think the kind of remark that Dr. Greeufield 
n1ade and the one that was made by the Director of ESSA in examining 
the DOT package of proposed research which is not underway ~ut 
kind of proposed-there Is always the unexpected. The proble1n In­
'·arinhly has to reveal dimensions that weren't anticipated; so I would 
say if we could get. n1eaningful and decisive decision-type answers 
on these in 3 or 4 years, we probably would be lucky. 

~lr. YATES. Could you get it before 3 or 4 years~ 
Dr. ~{cDoNALD. Actually, there has been a fair amount of review. 

I a1n sorry that it really isn't in order for 1ne to outline to you all the 
Academy 1nechanism tllat has been quietly gone through in the way of 
review of the skin cancer problen1 because it is not 1ny place to de­
scribe it., but much 1nore of it needs to be aired openly, the usual give­
and-take, and a great deal of sizeup of this problen1 1nay even emerge 
fr01n the fact that here for the first time it is laid out on the top of 
the table openly. That is obvious. 

OTHER POSSIBLE DANGERS FROM THE LOSS OF OZONE 

Mr. YATES. I have one 1nore question, Air. Chair1nan. 
Doctor, you said that as a result of the J)ossible loss of ozone through 

SST flights there is the possibility thaf these additional skin cancer 
cases will result. .Are there othet· possible harmful consequences that 
you foresee that might arise through the loss of ozone? 

Dr. AfcDoNALD. That is far and away the 1nost important. The 
hu1nan significance of the ozone layer is that, the filtering action. 

Air. YATES. 'Vhat about the possible damage to crops and things of 
that sort? 

Dr. ~fcDoN ALD. Plants are susceptible to ozone datnage. That is 
well tested in the literature1 particularly older literature, but the sen­
sitivity of plants and the hke to these UV wavelengths is distinctly 
less important than hu1nans. The difficulty is we last longer. The crop 
matures and dies, and it only gets 3 or 4 months of sunlight. You ana 
I soak up the quanta for 20 years. And there is a further difficulty. 
Yon say, 'Vhat about animals l It turns out that in Arizona and Texas 
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spotted Hereford is cancer sensitive. In spotted Herefords it. is a. real 
long-range problmn, but for most wildlife animals problems are non­
existent here because they have e'·olved in the given areas like the 
Irishman who should have stayed in Ireland or like the Hindu who 
still does stay in India; they have evolved there and can take the local 
uv. 

~Ir. YATES. 'Vhat you are saying is, Let's go slow befo:.·e we authorize 
the production of the plane? 

Dr. ~fcDoNALD. I think so, because of the very point I stressed more 
than that, that it is awfully easy to get beyond the point of no return. 
That is 1ny feeling, and that is the reason I am concerned. 

~Ir. :llcFAu .. )fr. Conte. 
~Ir. CoxTI--:. l\[r. l\IcDonald, I can appreciate your concern about 

those ozones and skin cancer. I wonder if you could give us a disserta­
tion on the effect of these lights here. 

Dr. l\lcDoxALD. Carcinogenic. 

PRESENTATION TO DOT AND OTHERS 

. ~Ir. CoNTE. I know what effect t;hey hav·e had on my eyes. You men­
honed that you tnade a presentation to the DOT, in Novmnber I be­
lieve--

Dr. l\lcDoN ALD. N o'·ember 30, yes. 
l\Ir. CoxTE. 1970; and very briefly what was the reaction to the 

presentation~ Has there been any followup by DOT1 
Dr. l\IcDONALD. None that I have heard of, and certainly none that 

came to tne; and since this whole problem is one that is e8sentially­
I mean, I would be the one that I would expect would hear abotit it 
since I dug the problen1 up and developed this argument, und the fact 
that I haven't heard frmn the1n in the succeeding a mm!ths would 
be tny only clue to what they have done, which would presumably be 
not ver.v tnuch. They have some advisory panels which nmv have done 
something. I have been asked by CTAB-Comtnerce Technical Ad­
visory Board-which is working with DOT, to brief thmn on this some­
thne in ~larch, but that is the first I ha\re heard of that, so I don~t, 
happen to know. You could ask one of the D01' people for a direct 
answer. 

~Ir. CoxTE. I will direct that question tomorrow 1norning. 'Yhen 
will the report of the National Academy of Sciences Panel on the 
'Veather and Clin1ate be completed~ 

Dr. ~lcDox.\Ln. I an1 called upon to write this material up and then 
get back to a writing comtnitment on that report. on a large range of 
weather tnodification projects, and I am a good person to ask that 
question. It will probablv be about 2 or 3 tnonths, something in that 
ball park, before it is at tlie end stages. 

~Ir. CoxTJ:. Have you discussed your tentatiYe findings with any 
other membet· of the Panel, and have any of them reached the sanw 
conclusion ? 

Dr. l\IcDoNALD. Yes. The entire panel hasn ~t met since all this came 
up. The last full 1neeting of our panel was at ~liT where we were 
briefed on SCJ.~P and it was right after that that I began to dig into 
these problems. But the chairman of this panel is well aware of this, 
D1·. Thomas ~Ialone. He was the one who organized the DOT hearing, 
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and there are other groups within NAS, within the National Academy 
of Sciences, who have heard this, but it happens that our panel, in full, 
has not. 

j\fr. CoNTE. I rode pretty hard on ""i11iam Ruckelshaus yesterday, 
the .Administrator of the Envi01nncntal Protection Agency, because he 
couldn't give me any timetable on when they would Jnake some tests 
regarding ozone and other problems and I was admonished for that. 
I wasn't blaming him but wtth all the years that they have been kick­
ing this SST around I felt that some studies shou'd have been made. 

Dr. ~fcDoNALD. I am aft·aid I have to agree ,·ery strongly. 

UNIDENTIFIED FLYING OBJECTS 

~Ir. CoNTE. On the other hand, though I rode hard on him and 
others, I have to ask this because no doubt this will be brought up in 
debate. I belie,·e, and I may be wrong, but I have been told that you 
are an expert on unidentified flying objects, or flying saucers. Do you 
think that these flying objects are extraterrestrial probes, ve­
hicles or products of some technology other than our own~ I recall 
that you did t~-Stify before the Congress that you believe the power 
failures in New York in the mid-sixties were caused by these flying 
saucers and I also recall that the Federal Power Cmnmission found 
that the cause was due to a relay being set too low for the load which 
the line wus carrying. I think it is very, very important to this hear­
in~( to detel'lnine how you came to that conclusion. 

Dr. j\fcDoN.\LD. I didn~t come to that conclusion. Congressman 
Ryan asked me a question on that and he worded it in the following 
way: Did I think there was enough cotTelative evidence of {"1'F0 sitings 
at the same time as power failures to raise a major investigation? 
~fy answer was essentially negative but enough of a correlation to 
be a little bit disturbing. That was the answer I gaye in the House 
committee. 

~lr. CoNTE. 'Vhy would you think it would be disturbing~ I want 
this for my own edification because it is going to be bandied around 
and I think we ought to know. 

Dr. j\fcDoNALD. 'Vhy would power failures be di"turbing~ 
~lr. CoNTE. Oh, not power failures; rather, UFO's causing power 

failures. 
Dr. ~fcDoN.\l .. D. You asked a question which I am prepared to talk 

about in far more detail than I am prepared to talk about the things 
you have just heard me discuss, as a matter of fact, and the re:u;on for 
that hearing was that the Committee on Science and Astronautics 
wanted to get an evaluation fron1 some scientist who had s~riously 
examined the problem, and scientists fr01n Northwestern and various 
places discussed the problem. I am very seriously considering the 
UFO problem, above all, after 3 weeks of careful study of l\faxwell 
Air Force Base archives in j\fontgomery, Ala., the content of which 
was to 1ne simply atonishing. 

The number of Air Force radar cases, some of which have been in 
conjunction with power fhil,n·(~, to come back to your point, is really 
disturbingly large and whereas I have the feeling you are asking the 
question in a somewhat different context., my answer is very forthright 
that this is a problem which has been scientifically ignored by persons 
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who know practically nothing about it, but a close exatnination of the 
Air Force files and the kinds of detailed investigation that I have done 
of the problen1 leads one to be quite scientifically concerned about it, 
and I am fully on record about that. 

~fr. ~fAHON. Have your views in connection with unidentified flying 
objects tended to open up u credibility gap in the scientific comn1unity~ 

Dr. ~fcDoNALD. I don't think so, not that I am aware of. I hnve dis­
cussed that problem with a very large nutnber of scientific groups 
around the country. I suppose I have had plenty of chance to enconnte~ 
answers to that question and, no, I think not. I think I have looked at 
that problen1 with about the satne attempt to keep an open Jllhhl and 
go at it diligently as I have on this one, and I have a feeling that 
scientists have in fact, many of them, becmne quite concerned about 
the problem as a rPsult of n1y attackin§: it, but it is not entirely clear 
that there is a. relationship between SST sand UFO's. 

~fr. CoNTE. I think there is a relationship. I wish ~Ir. Yates were 
here. I voted against the SST lal3t year. I an1 not certain now how I 
am going to vote on it, but I atn probing everyone who comes before 
us. Certainly if you come up· ,\·ith a theory, and assuming I oppose 
the SST and I use von as an expert, it would be thrown agninst tne 
on the floor of the House, and I Jnust know whether your theory on 
flying saucers has held up and whether it did ha,·e any connection 
with the power failure in New York. 

Dr. ~fcDoNALD. I ,have answered that question, of cou1-se. 
~lr. CoNTE. Do you understand 1ny point? That is the relationship. 
Dr. ~fcDoNAJ .. D. To some extent, yes; but take a look at the total 

block of testitnony in that hearing which was mine, about an 80-pngc 
inserted statement in the House document that ~~·ew out of that. You 
have an excellent opportunity to examine the scientific address that I 
tried to bring to bear on that, and von would have no difficulty finding 
a large nmnber of scientists around the country who know a great deal 
about n1y examination of that proble1n, who could give yor, a good 
reading on how thoroughly I have dug into it and why in t: 1e end I 
a1n concerned about that as a scientific problem. Yes, there is a con­
nection in that sense. Are we talking about a nut? You used the tet·m 
"flving saucer-s." You used the tern1 "believe." I don't use those terms. 

~lr. CoNTE. I used "unidentified flying objects" or "flying saucers." 
Dr. ~lcDoNALD. '\TJtat I an1 saying is, the probletn of unideittified fly­

ing objeots is, in n1y opinion, indeed-a very significant and serious sci~it­
tific problem, the nature of which is very different from what the 

· publie and the Congress have been given to believe. The best place to 
check that is to go down to ~Iaxwell Air Force Base, examine the Ait· 
Force arehives, look at 20 years of records of w,hich most of us ha,•e 
never heard, and you will see why the few scientists that know about 
this have been concerned. 

~fr. CoNTE. I wish I had that time, but just one more question. I 
wonder if anyone in Bngland and in France-I should know this. 
This i~ the first thne this theory has cmne forth about skin cancer. 

D1-. ~fcDoN.\r..n. Right, as far as I know. 
~fr. CoNTE. As far as I am concerned. Have they gone into this 

and w?uld you give me som~ names, because certainly they are just 
about 111 the production stage of the Concorde. They have had four 
prototypes flying. Assuming that we don't allow them to fly in the 

57-453 0-7<1--22 
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United States and the Congress decides to pass ~ bill, they are going 
to be landing in ~fontreal and Ottawa, so what you say is very signifi­
cant, if it is true; whether they land in the United States or not, this 
is going to affect our country; right? 

Dr. j\fcDoNALD. Right. 
~Ir. CONTE. So could you give 1ne some experts so that I can look 

up the material in the Library of Congress? 
Dr.lfcl)oNALD. You mean France and A1nerica? 
lfr. CoNTE. No, no; France and England. · 
Dr. ~IcDoNALD. There is no e\·idence that I have seen that anybody 

has recognized this as a problmn in France and England. If you ask 
me for the nan1es of smne J.~nglish scientists who are concerned with 
UV carcinogenesis, I could find smne in the literature I dug into; but 
there is no indication that this particular problen1 has been identified 
and examined quantitatively to date. 

~fr. j\fiNsHALL. ~fr. Chauman, I have only one question. The ques­
tion on UFO's was brought up by ~fr. Conte. I would just like to 
point out to you, Doctor, that I senre along with Chair1nan ~lahon 
on the Defense Appropriations Subcommittee, nnd we have discussed 
the sighting of UFO's with the Defense Deparhnent witnesses who 
have appeared before that subcmnmittee. '\Ve have held secret hear­
ings on It, we have held open hearings on it, and I think the hearings 
are now open to public inspection; and all the experts, both civilian 
and tnilitary, absolutely discounted any possibility of nctual incursion 
into airspace by people fron1 the outer planets. 

Dr. j\fcDoN AI,D. Yes, I an1 quite familiar with all the open testi­
mony such as the Rivers committee hearing in 1966. 

llr. j\fixsiL\LL. A lot of this was behind closed doors as well. 
Dr. j\fcl)oNALD. "Tell, are you asking for a comment on this? I an1 

afraid that all of the indica~tions ure that the full tneasure of that 
problem has been no more laid before Congress than the skin cancer 
problem has been laid before you. pt·ior to· today. It is one of those 
cases. 

j\fr. ~fiNsHAI..L. '\Ye went into it quite thoroug-hly. 
Dr. ~fcDoNAI...D. I would be tnost interested to have an opportunity 

to study the closed hearings. 
j\fr. j\fiNsHAr .. I... Thank you. 
~fr. ~IAHON. ,,~e will stand in recess for a few minutes until the roll-

call has been cmnpleted. Thank you. 
Dr. ~IcDoNALD. Thank you. 
(Recess.) 
j\fr. YATES. I think ~Ir. Steed wanted to question the witness. 

STATEMENT ON U.S. OR FOREIGN SST•s POLLUTIXG THE ATliOSPHERE 

~Ir. STEED. On page 13 of your statement under iten1 5, you say if 
SST's are going to pollute our ahnosphere, it is better to have it 
polluted by U.S. SST's than by the same nutnber of foreiJ{n SST's. 

I assume you attribute this statetnent to smneone, but I do not recall 
having heat:d anybody make such a state1nent. 'Vhat is the source of 
that quotation? 

Dr. ~lcDoNALD. It is not intended as a verbatim quotation, but it is 
from a television program. I cannot recall the particular individual 
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who was involved in it. This is not a statmnent I an1 agreeing with. 
You understand I an1 saying simply that this assertion has been made. 

A:lr. STEED. I do not recall that that statement has been n1ade in this 
committee hearing. 

Dr. McDoNALD. I do not think it has. It was made on a television 
interview that I heard about 2 months or so ago, that if there is to be 
n pollution proble1n, if you are going to have pollution anyhow, 
wouldn't it be better to have A1nerican SST's involved than being pol­
luted by foreign SST's. 

~:lr. STEED. You are the first one I ever heard make a statmnent like 
that. If the SST is to pollute, if we did not have more than theory to 
back us up, we would not have very much chance of bringing world 
opinion to bear against all SST's regardless of their national origin. I 
was interested in where that came fron1. 

Dr. McDoNALD. I an1 sorry I cannot recall the particular person who 
said it or the progratn it was on. In any event, tf you have not heard 
that before, concentrate your attention on the following discussion 
which does point out the 1nain thing, that if there is a problem it will 
be an international problem, that it will have to be handled symmetri­
cally all the way around. 

Mr. STEED. As I followed the hearings, the weight of all the consid­
eration here has been that if SST~s are g01ng to pollute, national origin 
has nothing to do with it. 

J)r. ~:lcDoNALD. We are in agt·eement on that. 

OZONE REDUCTION 

Mr. STEED. I tried to follow what you say, but I an1 not sure I under­
stood it all. Apparently you do admit that some thunderstorms pene­
trate the stratosphere. Then, as I undm'Stood you, water in the strato­
sphere eats up the ozone. 'Ve have been having thunderstor1ns a long 
tJme, and apparently are going to kP.ep on having thunderstorms. If 
they ptit water in the stratosphere and eat up the ozone, aren't we all 
doomed anyway, whether we ever have an SST or not? If water in the 
stratosphere eats up the ozone and thunderstol'lns, even to a sn1all ex­
tent, put it there, there is bound to be a lot less ozone now than when 
the world started. Presu1nably, since no one knows any way to stop 
thunderstor1ns, it is just a n1atter of titne until there isn ~t any ozone. 

Dr. ~IcDoNALD. The answer to your question is that there is less 
ozone in the atmosphere under natural circumstances than there would 
have been if there were no water vapor in the terrestrial atmosphere. 
The injection of water vapor is only sli~htly due to thundet'Storms as 
far as any available evidence would indicate. The bulk of it is due to 
slow ascent of moisture over equatorial tropical latitudes. 

In any event, the point is that that water vapor that gets in the 
stratosphere does reduce the content of ozone and, in fact, this was 
how the whole water vapor effect was detected about 5 veal'S ago by 
Hatnpson, a Canadian, Hunt, and others. They got improved reactioit 
cross sections that go with the dry attnosphere ozone balance, and they 
did not check the observed water vapor. There was less ozone than the 
drv theory called for. Do you g-et the picture~ 

~Ir. STJ<;Im. How long will it be before natural causes reduce the 
runount of ozone until we cannot survive on the earth anyway? 
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Dr. ~IcDoxALD. No, I atn not calling attention to any cyclical trend 
and a steady rise. I am talking about the stead)• state, natural balance 
of all these procesS(ls, which include a little bit from thunderstorms, 
a lot from general equatorial ascent, maintaining on the average three 
or four parts per million, and nothing changes until you con1e along 
with technology and add to it. Then we talk about a change. 

On your question, I would ren1ark there was a puzzling increase 
which the Naval Research Lab has detected in recent years fron1 balloon 
soundings~ not understood. That is an apparently natural increase. But 
I am not directing attention to that. It is ovet· and above any and all 
such factors that we come along with a new technological addition to 
it and get a corresponding small, see~ningly trivial but in fact pos­
sibly significant reduction over and above all these natural processes. 
That was the point I tried to make. 

1\fr. STEJ:O. I am not sure I follow. I have no way of understanding 
just what you mean by eomplex photochemical reaction between water 
and the ozone. Put that in lay language. 

Dr. McDoNAlD. It is put in language on the dittoed sheets that I laid 
in front of you that represent the DOT briefing sheets. 

If you would look on page 3, you will see a reaction scheme for 
roughly 14 photochemical reactions that have to be programed into a 
computer to do the sort of thing that gives you these answers. That is 
complex photochemistry. Beyond that, we have to talk--

DR. l\I'DONALD'S BACKGROUND 

1\fr. STEED. Are you a photochemist, too, along with your other 
talents~ 

Dr. 1\fcDoN.ALD. l\fy bachelor's degree is in chemistry. My field is 
atmospheric physics. bne does not get very far in atmospheric physics 
without having to worry about this kind of photochemistry. 

The same thing with respect to the organic chemistry that is on the 
fringes of this cell biological approach. Am I an outstanding expert in 
photochemistry? No. I am using other people's work, like Boeing's re­
sults. That would not be by anyone in tny field who would be identi­
fied as an expert in photochemistry. Julian London 1night be, and so 
on, down the line. One draws on other people's work. That is what is 
involved here. 

1\fr. STF.ED. I am not sure I really understand the difference between 
one scientist and another, but I do have what I think is a general idea 
of what a physicist is. It see1ns to me that when you talk of the reac­
tion of ultraviolet rays on the hu1nan body, this would be a field in 
which medical doctors and physiologists would be authoritative. Do 
you have a degree in either of those subjects 1 

Dr. l\fcDoNAI.D. No. That is why I in1mediately started talking to 
people like those at Oak Ridge, Stanford, Ten1ple, and Baylor­
people who are familiar with these problmns. That is why I began 
looking at the literature of skin cancer. As a matter of fact, when you 
![et down to it, there is a lot of it that is basically physics and organic 
che~nistry at the cell level. It is not so far frmn 1ny own background. 

l\Ir. STEJm. You have told us that the subject sou have been stress­
ing here today has been a recent revelation. How come no one in 
those fields has been certain about this before~ It seems to me that 
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with all the scientific people we have in the fields of nwdicine and 
physiology, some of then1 would have been concerned about it. 

Dr. l\IcDoxAJ.D. One could ask why marine ecologists were not 
concerned about mercury in the environment. The problems are not 
automatically detected and recognized in any scientific field. 

The whole SST problem has been largely ignorP-d. It is not at all 
surprising, looking at the past history of this problem, that this 
patticular one was not talked about earlier. 

Furt.hern1ore, I did sketch why the SCEP group at ~fiT, after 
getting subtle reductions, did ig1iore it. I went through the reason­
ing why they ignored it. I pointed out I, too, thought there was suf­
ficient reason to ignore it. 

Then I did a doubletake and realized, but there is this gradient of 
skin c.ancer from north to south which will be altered systematically~ 
and I said to myself, maybe the numbers will be significant. I exain­
ined them some months ba~k nnd was rather stattled by the numbers. 
and started from there. · , 

That is how problems get detected, and that is what happens next. 
People start worrying about then1. 

l\lr. STEED. If I understood you correctly, you said that these kind 
of problems are not nationalized, but are international in their impact 
and scope. 

Dr. l\IcDoN ALD. That is correct. 

NEED FOR TWO PROTOTYPES 

l\fr. STEED. Let us assume that these questions you have raised are 
ans,~·ered in the positive and it does pose the kind of threat that you 
outhn~ her~, would you agree that with the re,sea rch they tell us they 
are going Into and the research you say can be done and should be 
done, if we do not have the additional influence or prestige of havin~ 
built two prototypes and tested thern, if we go to an international 
conference to try to persuade other countries that this danger is real, 
we would not be as well off at such a conference unless we have had 
these prototypPs and have had the benefit of these tests~ 

'Vhy don't the scientists of Russia, of England and France speak 
out~ They already have this question. You are not going to solve any 
SST danger by just stopping the An1erican SST. The others are al­
ready here. If it is to be the danger, you say if we are to be the ones 
who determine it, we will hnve to have some way to brin~ world 
opinion to bear to stop the further develop1nent of this machine by 
other countries. 

I just do not see how we could go to an international conference with 
anything like the persuasive powers that we would need unless we had 
the advantage of being able to say we built two prototy11es and tested 
the~n, and these are the facts. 

Dr. ~lcDoNALD. I see your question, but I do not see your imp]ip,e] 
answer. 

~lr. STEED. How are we to stop Russia and France and EnJrland 
from going ahead with what they are already doing, if we do not have 
smnethin~ to back us up with positiveness~ 

Dr. l\lcDoNALD. A very close parallel. Did India and South Amer­
ica, Egypt, nnd, say, France in 1955 have atomic bombs when the first 
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international exatnination of the international hnpli~ations of that 
potential global probletn came under review 1 The answer is no. It 
was not required that only people who had atmnic bombs be admitted 
to discussion of the potential global hazards frmn bon1b test radio· 
activity. 

~Ir. STEED. 'Ve are faced here with the propositioa where we have 
already stuck the A1nerican taxpayer for $1.1 billion and know no 
answers . .Are we going ahead with this for a little bit 1nore? 'Ye have 
two prototypes where, hopefully, we can get the answers that are dis­
turbing you and 1nen like you. It seems to n1e this is a very odd date in 
titne for us to shut Atnerica down and close your opportunity to get 
any of thf:'Se answers. 

Dr. ~IcDoNAI..D. It is a proverbial problen1 of concern to us, but 
it isn't anything I have any basis to speak on. All I can say is thnt 
there is o·nly one second!lry area where prototypes would provide 
answers not available by other means. Hence, prototypes or no pr()to­
types, research exa1nination of this whole question of contamination 
o~f the stratosphere can be and should be pursued in1mediately. The 
two are easily decoupled, and that is as far as mv comments went. 

~Ir. STEF~. I, for one, am a strong advocate of finishin~ what we 
start. That does not by any manner of 1neans mean that I would be 
a supporter of anything beyond that. I hope and \ve have been as­
sured that we will have ongoing and parallel research that will bring 
something more than guesswork and questions into the picture so 
policymakers will have something of a dependable and provable scien­
tific nature on which to base future decisions. 

I am at a loss to know how we can get the !~ind of answers that 
this country 1nust have on whether we go no further or go ahead, 
unle.ss we finish what we have started. 

Dr. l\IcDoN.\LD. If you are thereby asking me to start listing 
specific research problems that should be examined with gt-eat. speed, 
I would be prepared to talk at length. There are specific things thnt 
need to be done and should be done. 

l\Ir. STEED. I agt·ee there are many things that need to be done, but 
I think they can be done parallel, and I think some of the answ~rs 
will never be in a position where you ean bring world opinion to bear 
unless w~ have obtained those answers through building prototypes 
and runntn~ these tests. 

That is all, l\Ir. Chairman. 
1\Ir.l\fcF.\LL. Thank you,.~fr. Steed. 
l\Ir. ~fiNSHALL. I have no further questions. 
l\fr. CoNTE. Profe.."Bor, when I asked you n1y question-and I 

emnhasize my question-J had read a great. deal of your testitnony, 
and I remmnber the. hearings. I would like to give you the oppor­
tunity. if you like, to elaborate on that. when you get baek. 

Dr. l\fcDoNALD. I an1 sorry, I do not know what you tnean. Elabo-
rate on? · 

~Ir. CoNTE. If you want to say something further, aside from what 
yo11 have said here and explain it. · 

Dr. :\IcDoxALD. You mean on the details of the carcinogenesis mech­
anism? 'Vhat are you talking about~ 

~Ir. CoX'IE. The unidentified flying objects. 
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Dr. ~IcDoxAr.n. As I say, it is obvious there isn~t any relationship. 
I see no relationship at all. If I did, I would elaborate. · 

D.\ILY VARIATION IN OZOXf~ lu\YER 

~Ir. EnwARDS. Dr. ~fcDonald, is there an\· dailv natural variation 
in the ozone layer nortnallv 1 · • 

Dr. ~IcDox.\Ln. Yes; th.ere are changes as large as 5 or 10 percent. 
'Vhen a big front goes through North America, let us say, the total 
of ozone can change quite conunonly by that order of magnitude, 
which was one of the reasons that nusled the first people who exam­
ined this problem to ignore a Jnere change of only 1 perc~nt. Olle is n 
change in the mean, and one is a day-to-day chai1ge. 

~Ir. EDWARDS. A 5- to 10-percent change is something that is known, 
or is this a theory~ 

Dr. ~lcDoNALD. No; there are a variety of tests. The spectropho­
tmneter is used in a nmnber of places a round the world. It is by no 
1neaus unusual to have a spectrun1 of photoelectric records of ozone 
changes of that percentage among them. 

POSSIBLE VARIATION CAUSED BY THE SST 

• 
~fr. EDWARDS. Have you any data that would give us any percentages 

by which the SST might cause a further change~ 
Dr. ~fcDoNALD. Yes. I have remarked on the calculations by Lon­

don and Parks at the University of Colorado~ and I remarked on 
Hoeing's calculations. There are other calculations by B. G. IIunt. 
These are the calculations that I am drawing on for the numbers that 
I have used; 2 to ·1 percent is the figure that I quoted. 

lir. EDWARDS. In other words, you are saying that if you have a 5-
to 10-percent daily variation in the ozone present, that might vary by 
another 2 to 4 percent because of the SST~ 

Dr. !fcDONALD. Let us put it in tenns of the parallel SST proble1n 
which 1night by chance make the heart of this clearer to you. 

The dally temperature in 1nost parts of the country varies by 20 or 
so degrees Fahrenheit between night and day. If a good front con1es 
through, then it 1nay change by 30 to 40 degrees Fahrenheit. 'Ve all 
know what that means in the short term. But when you ge to changes 
in the ecologic sense, then these see1ningly tiny changes that have 
been talked about in the SST connection, two-tenths of a degree centi­
grade, three-tenths, and so on, in the tnean, in the average tempera­
ture, which look negligible compared to day-to-day weather changes, 
are known in fact to be of very significant proportions when averaged 
over a good many years. 

The entire fishing industry, the cod fisheries of Greenland just fell 
apart. It was a Danish governmental problmn that resulted from 
changes between 1890 and 1940 that a1nounted to only about six-tenths 
of a degree centigrade which, compared with the difference between 
tonight and ton1orrow looks utterly unimportant. 

Changes in the average, ozone or temperature, can have long-tern1 
implications of a degree of seriousness that is belied by comparing 
them with short-term fluctuations. 
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~Ir. EvwARDS. Perhaps I a1n not making myself clear. You say it is 
a certainty as to the daily varifl:tion of ozone 1 

Dr. ~fcDoN ALD. Yes. 
~lr. EDWARDs. Has there been any dPmonstration to a certain degree 

as far as the SST is f'oncerned, or is that speculation 1 
Dr. ~IcDoNALD. You mean frmn the military traffic~ 
~lr. EDWARDS. 'Frmn any method. 
Dr. ~IcDoNALD. The only aeronautical traffic in the stratosphere to 

date--
~lr. EDWARDS. In other words, are we still dealing in theory when 

we are talking about the SST as opposed to certainty when we are 
talking about the normal daily variation~ · 

Dr. McDoNALD. Indeed. The mere 200,000 hours of military logged 
time in the stratosphere would imply a change over the 20 years of 
ozone that is away below the threshold of detection. It is only a per­
cent or so of the magnitude of the water vapor emission that would 
go with the projected SST. So, there is nothing surprising about that 
at all. The instrumentation is not capable of detecting that. 

Mr. EDWARDS. So, there is no certainty at this point as to the effect 
the SST would have~ = 

Dr. ~lcDoNALD. It is not demonstrable with the inst.ntments. It is 
based on photochemical theory of response of ozone to water vapor. 
That is a theoretical conclusion; yes. 

~Ir. EDWARDs. You are calling for more study. You are not saying 
with certainty that the SST would do all the damage that has been 
stated. 

Dr. ~fcDoNALD. ~lanv of these things can be illutninated far more 
than they have been today by theoretical and computational and labQra­
tory processes. There are n1any other programs. 'Vhen the AEC got 
word about radioactivity, there was a host of laboratory-type and 
theoretical calculations that had to be done. 

Mr. EDwARDs. Thank you. 
Mr. McFALL. Thank you very much, Dr. ~IcDonald. You had a long 

stay on the witness stand. 
Dr. ~IcDoN ALD. Thank you. ~Iy apologies for taking so long. 
~lr. ~IcF ALL. Thank you. 

STATEliENT oF HoN. STEWART L. UDALL 

~Ir. ~IcFALL. 'Ve will now have testimony from the Ron. Stewart L. 
Udall, representing the coalition against the SST, a former Member 
of Congress, a former Secretary of the Interior, and a friend of every­
one on the con1mittee. 

\Ve shall be pleased to have your testimony at this time. 
~fr. lJnALL. ~lr. Chair~a~1, I appreciate the opportunity to. appear 

today on behalf of the coahhon against the SST, to sum up their argu­
ments against this research and development effort, and to urge that 
the SST program be terminated forthwith. 

The coalition against the SST approaches this issue with far 1nore 
than a concern about noise levels (as important as that neglected sub­
ject. is, in a society where the noise level is doubling every 8 years). 
'Ve speak on behalf of the real needs of the people of our country. 'Ve 
want to redirect the powerful technology of the country so that it will 
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nomic well-being of all the American people. 

I have been an opponent of the SST nearly 6 years. In 1966, as Secre­
tary of the Interior, I appointed a distinguished teant of scientists, 
who made the first searclung analysis of this project. The project was a 
dubious-and extravagant--exercise then. It is a potential economic 
and environn1ental disaster today. 

By reputation, the Appropriations Com1nittees of the Congress 
are the tough-1nind(~d, hard-headed groups that protect the taxpa~rers 
against the 1nisguided use of public funds. I will waste no tin1e this 
afternoon on side issues. There are, in n1y view, three haid-headcd, very 
pragmatic reasons why this progra1n should be sidetracked. 

STATE OF THE AIRLINE INDUSTRY 

The first argmnent we advance against the SST is that it is an air­
borne Edsel. Today the com1nercial airline industry of this country 
is sick-we face not one, but several potential "flying Penn Centrals." 
I have talked with high-placed airline officials in recent weeks. l\Iost 
of them will not appear here (and the few who do will come out. of 
duty, having foolishly pledged their sup~>ort to the pro-SST coalition 
several years ago). These officials are prtvately appalled at the pros­
pect of having to si~n solid contracts for these aircraft. They are al­
ready in deep financial trouble trying to 1neet their obligations for the 
current generation of jet aircraft. A few weeks ago Charles A. Lind­
~rgh, who started the whole thing, I 1night say in passing, fort~­
rtghtly spoke their fears when he expressed the judgement that-this 
is his letter to Congressman Yates: 

liy impression is that the SS'l' is within the state of the art technically lmt 
not economically or environmentally. Seat-mile costs are too high, and the pol­
lution of the upper atmosphere too dangerous on the basts of present knowledge. 
I believe it would be a mistake to become committed to a multibillion dollar 
SS'l' program without reasonable certainty that SST's will be practical econom­
ically and acceptable environmentally. 

Gentletnen, Lockheed is on the ropes-and Rolls Royce is in bank­
ruptcy. You should want to save Boeing fron1 a similar peril. 'Vith all 
candor, I am opposed to this project because I want to save the jobs 
of U.S. working men and women. It is far better-far more prudent 
and hard-headed-to seek alternative forms of work for these people 
t~an to charge ahead throwing good money after bad and ending up 
wtth tens of thousands of American abruptly out of work the way Rolls 
Royce employees are right this day. ~ 

This, I believe, is the most compelling issue over the SST at this 
time-and not the umpteen ghost jobs that supposedly would be 
created by the success of this project. The only outside chance for 
this fleet to fly and make economic sense-this is what my science 
committee reported to me 5 years ago-is for it to fly supersonica11v 
overland across the United States. · · 

EXVIROX.l\IENTAL RISKS 

Our second argument is that. the environmental risks are too severe 
and there are too many unresearched, unknown factors for this project 
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to proceed. Eminent scientists will present testiJnony on this topic, 
so I will not consume the time of the committee except to say that I 
concur in their judgements and reservations. 

XATIOXAL PRIORITIES 

The third argtnnent we advance is the issue of national priorities. 
Putting economics aside, the SST, even if it were the brilliant success 
its backers suggest, is a technology that will provide dubious benefit 
for only a small fraction of our citizens. These people, VIP~s (such as 
ourselves), the international jet set, and the super-affluent elite consti­
tute, at 1nost, one-half of 1 percent of our citizens. How important, we 
ask, is a faster plane to serve a tiny elite when our cities are sick and 
the overall enviromnent is deteriorating before our eyes? 

l\Iy presentation is devoid of any partisanship. The tragedy of the 
SST (a serious misjudgment of national needs bv three adtninistra­
tions) is that the $800 1nillions could have been spent on research and 
develop1nent that would have produced vital economic, social and en­
,·irmunentul gains for everyone. 

One striking example will n1ake the point. If we had spent these 
taxpayer dolhtrs on perfecting and subsidizing the air-cushion train­
the greatest enthusiast for this is Secretary 'Tolpe--today we would be 
building a swift, largely pollution-free forn1 of transportation that 
would be a convenience and benefit to every A1nerican. It would serve 
all of the densely populated urban corridors, connect the major cities 
of this country-and would be providing, in 1971, well over 100,000 
industrial and construction jobs for U.S. workmen. 

'Ye did not do that. 'Ve went for the SST. The folly of the SST is 
starkly revealed when we consider what 1night have been, had we used 
.A1ner1can ingenuity and resources in the t•ight way. 

'Ve are in the grips of what can only be called a kind of technologi­
cal hubris-a good Greek \vorcl. This Is the lesson of Lockheed, of the 
C5-A fiasco, of the Rolls Royce bankruptcy. In pursuit of the idea that 
a bigger or faster machine is always better-that has been part of the 
.A..1nerican creed up to now-and a surefire succP.ss in the Jnarketplact~, 
we have arrogantly U3ed our skills to create new problems for Inan, not 
to enhanee life. Ther£'. is still time to redirect our energies and change 
our priorities. This is the challenege confronting this committee. 

'Vith reluctance, I must Jnention one other subject, and then I a1n 
finished. As a citizen I am appalled at the situation that has devel­
oped-I believe there is no precedent for this, ~~ r. Chairman-with the 
formation of the "volunteers" comrnittee for the SST -a. group that an­
nounced a few weeks ago it would spend $350,000 to win approvnl of 
this project. 'Vho is putting up this 1noney? 'Vho organized this cmn­
Jnittee? 'Yho is paying the salari{!S of its lobby tea1n? These are ques­
tions this cmnmittee should ask. If you do, I believe you will find that 
the very corporations who have profited and will prospectively profit 
frmn the SST contracts are (dire~tly or indirectly) using the sa1ne 
taxpayers' tnoney voted earlier by this conunittee to persuade you to 
squan(Ier n1ore of our money for .this solid-gold flying Cadillac for a 
tra vpl e-Jite. 

We, the opponents, find ourselves in a David-versus-Goliath fight 
here today. The conservation-environment forces are, as always, fin-
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volunteers. Our scientific witnesses are true volunteers who are unpaid 
advocates of what they view as the national interest. I believe the 
people of this c0untry-the growing group who are infonned on this 
Issue-are overwhelmingly against further down-the-rat hole spending 
for the SST. But. are they to be overwhehned by corporations who are 
spending taxpayers' n1oney to high-pressure Congress? It is as though 
the defense contractors caute in here with a lobby to lobby for the 
Defense budget. 

This is the n1oral issue in. this room todaJ. It cannot be avoided­
and, gentlemen, it is not hysterical sloganeering. 

Thank you very much. 

AIRLINES AND THE SST 

Mr. McFALL. Thank you, Mr. Udall. 
Would it be possible for you to identify any of the highly placed 

airline officials who you sa:v are appalled at the prospect. of having to 
sign solid contracts for the SST W · 

Mr. UDALL. No, I could not do that, Congressman. I think what we 
witnessed over the last weekend with BOAC in Great Britain is a good 
exan1ple of that. The story appeared in the press on Saturday that 
they did not want the planes. By Monday, a company JlUt out a state­
ment that this was not quite true. These were conversations I have had. 

~fr. McFALL. Have you any evidence that the airline people were 
in any way coerced 1 

Mr. UDALL. No, of course not. I know only what I read about that. 

SST ECONOMICS 

Mr. McFALL. Would you submit to the committee any studies which 
support your contention that the only chance for a fleet of SST's to 
make economic sense is to fly supersonically overland across the lJnited 
States~ 

Mr. UDALL. Congress1nan, the study on that-I am sure the staff 
can get it for you-is the study made by the scientific team that I 
appointed as Secretary of the Interior in 1966. Their conclusion was 
because this is the country that is overwhelmingly dmninant in terms 
of air travel, their conclusion was that if the plane flew supersonically 
over this country, you would sell three times as many planes and 
thereby recover back the investn1ent that the Government has made. 
In other words1 they pointed out that we were creating a situation 
where if you dtd not allow the plane to fly overland with the sonic 
boom prohlen1, inevitably the money which the country had invested 
in the project would never be recovered, and the econmnics would he 
fatally impaired. 

Mr. McFAr.L. Do you dispute Mr. ~fag-ruder's ana lysis which he 
has given the committee, that we can sell 300 to 500 planes and have 
them flv over water 1 

Mr. Udall. It is interesting, because a year ago we were still fight­
ing the overland flight problem. Now tactica1l:v the p~o-.SST people, 
Senator ~fagnuson and others, say: "No, no. 'Ve dont Intend to do 
that. We are just considering international flights." 



346 

Frankly, I do not think that this is meaningful, because if we go 
ahead with this project, if we decide we are to go into full construc­
tion, I think we will end up with econOJnies forc1i1g us to fly overland. 
This is the reason I an1 for quitting on this project at this point, be­
cause I think there is a point of no return, where the pressures be­
cmne very strong to do this. 

I have not studied the economics. I would not argue with ~fr. ~:la­
gruder directly on this. 

I want to say to the committee, I think the track record of the FAA 
on this project is pretty miserable. You look back at what General 
Quesada said that the)T were considerin~ 10 years ago, that this would 
largely be done by industry, and the Government would spend $100 
to $200 tnillion. Five years ago we were told what? Go back and look 
at the record; $400 o~'$!)00 million. Now it is up over a bi11ion dollars. 

The FAA and the <tirline industry were telling us 2 years ago that 
the imnbo iets were ~oin~ to mean a reduction in fares. 'V11at has hap­
pened is that the fares have gone up. 

~fost. of the econ01nic studies that I have seen of the FAA in the 
past few years are full of holes. I think you had better have some 
reservations on anything that is presented to you here today. 

NUl\IBER OF PEOPLE SERVED 

~fr. ~IcFALL. In your statement you say: 
Puting economics aside, even the SST, even If it were the brilliant success its 

backers suggest, is a technology that will provide dubious benefits for only a 
small fraction of our citizens. 

You refer to these people as VIP's and as superaftlnent elite. 
How many people are there. in your ~onception of this elite? 
~fr. Uo.n.r •. In the 'Vestern 'Vorld. under half a 1nillion. I think the 

people who flew on international fli~hts la8t year were probably under 
half a million. I don't know. I am just pulling a figure out of the air. 
I imagine it is in that ran~e. 

~fr. 1\fcF AI .. L. Do you know of some of the projections which ~fr. 
1\Iagrnder has recently given to the committee~ Are you not familiar 
with those figures? 

1\lr. UDALL. No. I a1n skeptical of them. I will be very candid with 
you. 

~fr. 1\fcFALL. Do you have any economic studies that would lead 
you to this conclusion. that only this small number of people would 
be servPd? Did von puB that figure out oft he air? 

~fr. lJoALL. Con~ressman, I do not have the resources that the FAA 
has. I haven ~t made any economic analysis. 1\Ir. 1\fagruder is a very 
brilliant salesman. One of the grent feats in this city -was his keeping 
tl~is proiect alive. in my iudgment. I think if Henry Ford ,had picked 
hnn nn, he probably could have sold tl1e Edsel earlier. 

I ask you to look at the trnck record of the FAA on this project, all 
their proiections. 'Vhat did they tell the Congress and the c>ountry in 
1959~ in 1960, and in 1965? T,hat is the place to look at the figures, in­
st~ad of what they are passing out here today, in my judgment. 

~fr. ~fcFAu •. I am interested in your figures ri~ht now. One of 
ym~r three main arg-uments is that only the jet set will be served. I am 
try1ng to find out from you how you arrive at that conclusion. 
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!fr. UDALL. Congressman, everything that I have seen recently-! 
have the resources of one c1.tizen at 1ny beck and call-indicates that 
there will be a surcharge-,~hey talk about it in the range of 30 to 40 
percent above what you wo 1ld now pay for this aircraft. I ask you 
the question: flow 1nany people are going to pay that surcharge? The 
people who think they are really important and are really in a hurry; 
they are the superaffiuent. 

That is the reason I an1 very skeptical of any figures which say there 
nre hundreds of thousands of people who are going to pay a surcharge 
because they get there a little faster and have a litrle more time to 
struggle on the ground to get in to London or smnewhere. 

LOCKHEED AND ROLLS ROYCE 

~fr. ~lcFAu .. You refer to the lessons of Lockheed and the Rolls 
Royce bankruptcy as arguments for stopping the SST. Are you fa­
Jniliar with the problems of Lockheed~ 

Afr .. UDALL. Congressn1an, I h~ve followed it very ~losely in th~ last 
several months. I have been ask1n~ tnyself the question: 'Vhat Is the 
lesson of the C-5A, of the trouble l.JOCkheed is in, of the trouble Rolls 
Royce is in? It is just one 1nan's judgn1ent. It seems to 1ne that ames­
sage is trying to get through; that the idea that succeeded up to a 
point in this country, of always building a bigger, faster tnachine, that 
IS always better, that will always sell, 1nay have reached the end of the 
line, at least to the point where we stop and do a lot n1ore research and 
development, rather than go hulling on ahead. That is 1ny reaction to 
the troubles that Lockheed is having. 

~fr. ~fcFALL. It is possib1e, of course. that there is some connection 
between the economic problmn that Lockheed has and that which Rolls 
Royce has. You 1nay be right, but can you show us any closer connec­
tion than you have? 

~fr. UDALL. I guess the best I can do is to say I am tossing the prob­
lem to the committee to mull over in your m"inds. 'Vhat do we learn 
frmn this? Is there a lesson involved in this? ~faybe there isn't:. ~Iaybe 
we just. plow 1nore n1oney in and bail Lockheed out the way they asked 
the Congress to bail Penn Central out. 

The thing that disturbs 1ne about U.S. aviation right now-last 
year they were in their worst recession. They are having their great 
depression right now. The load factor on l(S. airlines fell below 50 
percent. That means over half the seats were empty. A.ll of us know 
that. t 

As an environmentalist, I not only say there is an enormous waste 
and inefficiency. 'Ve use twice as tnuch ~energy as we had to on that 
industry and produced twice as 1nuch pollution and noise. Can we 
afford that kind of cmnpetition? 

I think we have to sta1t asking ourselves some very basic questions 
about the way we organize things in this country, ·confronted with 
something like that. · 

~fr. ~fcFALL. Questions on this side? 
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FOREIGN COliPJo;TITION 

l\Ir. ~!A noN .l\Iuy I ask one question? 
~[r. Udall, you are a n1an of faith in the country. You have held 

out hope to the An1erican people for the future. In view of the fact 
that this airplane is not scheduled to be available to the airlines for 
quite a number of years, and in view of the fact that other countries 
in the world are building their version of the SST, do you think we 
can afford not to go forward and produce these two prototypes to 
see what they can do 1 If 'they do not prove to be an economic success, 
or if it. is discovered that the envirmunent will be so contatninated that 
we eannot atl'ord to fly thetn2 then we should try to dissuade others from 
fiying them, and the $1.2 billion or $1.3 billion will not be completely 
recovered. 

!Jut in view of the fact that mankind from the beginning has gone 
faster nnd faster-some thought quite n long time ago that we were 
going fast enough, but, nevetiheless, the trend is for tnore speed-is 
thjs gamble of approximately $1.5 billion worth taking1 If we are 
wrong, we have lost about $1.5 billion. 'Ve did, however, spend a 
billion dollars on tryin~ to n1ake a nuclear-powered airplane and we 
said, ':So sorry, it wont work," and the pro~ran1 wus stopped. But 
should we quit now, after making this heavy Inveshnent in the SST1 

If we had not already made this heavy invest.Jnent, your argument 
would seem to be the tnore convincing. 'Vhat do you say in reaction 
to these observations 1 

l\lr. UoAu~. l\lr. Chairman~ this is a very critical question. I know 
the appeal of the arguments that are made on this side. I would rather 
answer it on two or three diffe.rent levels. 

ln the first place, I think the foreign competition is not really there. 
1 make the prediction to this com1nittee today that the British and 
French will put the Concorde on the back burner before this year is 
out, for economic reasons. I do not think this country need be con­
cerned about the Soviet Union. They have a very lat·ge continent. 
They have their own problems. They are not in the international air 
field the way airlines in the other countries are. 

I do believe, ~Ir. Chairman, very deeply, very sincerely, as a citizen, 
as someone concerned about the environment, that the SST is different. 
'VhPn you break that sound barrier, when you go up in the sh·at­
osphere, this isn't just. another ait·plane. You have raised a whole 
series of new problems. 

I think the mistake that we made, all of us, in starting out with this 
idea, is in not recognizing that it is not just another n1achine and we 
were encountering n whole series of new problems, from the sound 
barrier on up. 

Quite frankly, my third answe.r is this: In our country, with all its 
problems, we know how much we can do in )earning to begin to re­
cycle wastes, g-etting the air-cushion train started, any number of ways 
to use technology, to use the talents of Boeing and of the aerospace 
industry. "~e are finalJy be~inning to talk about improving our cities, 
iJnprov1ng- housing, to use all of these energies. I think this is what we 
are all waiting for the Congress to do. 

On the SST, I think you are just throwing good 1non~y af!er bad, 
l\Ir. Chairman. I have to expt·ess that as merely one mans opunon. 
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.~f_r. ~fAHON. 'l'his is .a country that is estimated to achieve a one 
tr1lhm.l dollar gross nahona_l product ne~t .yea~'. SIH~uld a country th~t 
has this tremendous power Invest $1.5 b1lhon 111 trying to unravel this 
p~oblem which n1ight be-we cannot prove it, necessarily-very sig­
nifica.nt to the long-range future !lf tlus. country and which might be 
very unportant fro1n the standpoint of Jobs for lnbor? Can we afford 
not to complete the two prototypes to discover whether or not we 
should go further1 

A great and powerful Nation like ours should be abl£\ to afford to 
complete the prototype program. That is only a very small fraction 
of on r resources. 

Of course, what you say about the environment and the overall wel­
fare of the country otherwise is significant and hnportant, but is it not 
also important to venture further with this project until you can be 
more certain of the answer 1 

~Ir. Un.\I.L. I know, ~[r. Chnirn1an~ this is a key question t.hat n 
Congressman such as yourself, with the conscientious way you ap­
proach the problem, has to wrestle with. I frankly, as one person, say 
that there are so many of these unknowns with regard to the environ­
Jnental consequences.~ \Ve have two schools of scientists. There are 
some speaking frmn both sides. That says to 1ne: "Go slow. Don't rush 
on nhead." 

The thing that is tragic to me, because I believe the No. 1 thing 
that this Nation needs in transportation today is mass transit, inter­
urban transit-this air-cushion train is a n1arvelous vehicle-is that 
we should have started with it 10 years ago. ~lost of the people who 
travel between big cities in the densely populaterl corridors, 10 years 
from now ought to be moving on air-cushion trains. 'Ve ought to be 
spending a half billion or a billion doJlars a year on that. 'Ve would 
produce jobs fot· machinists and for r.H these people. It would be a 
wonderful thing for the country. 

I ":ould put tJ~is way down at the hottmn of n1y Jist of priorities, to 
be qutte frank with you. 

l\Ir. l\Lurox. 'Ve are spending a lot of effort and n1oney in connec­
tion with mass transit and these other prog!·ams of which you speak. 
~Iaybe we should spend n1ore. I atn not saying that we should forget 
all ·our othe.r problems for the SST. I am just wonderingjf we can 
afford at this stage to follow your suggestion. • 

~Ir. UDAI"'L. The final poii1t I would make to you, 1\Ir. Chainnan: 
Anv problem hn·olving technologv invoh·rs jobs. But who does it 
serve1 That is the final question. Any way JOU slice it, this serves a 
very small group of people,. 

SST E~IPLOY~IEXT AXD COXTRAC'l'OR VIABILITY 

l\Ir. l\Lurox. If it serves the United States, i~ serves over 200 mil­
lion people. Anything that keeps the United States in the forefront. 
is very important. By producing over 80 percent of the aircraft for 
the ft.ee world, we are in the forefront in this industry. 'Ve must not 
jeopardize that position. 

~Iaybe stopping the SST progran1 would not seriously jeopardize 
it, but maybe it would. 
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~fr. Un.u~L. I see a great future for the aircraft manufacturers and 
the airline industry if we will concentrate on efficiency, eeonomy, and 
staying away from environmental problems. I think the 747 has a 
great future for another 20 years. I think there is plenty of time to 
wait for this project and do the kind of research that we have not 
done. 

1\:lr.l\{AnoN. Thank you, 1\fr. Secretary. 
1\:lr. 1\:lcFALL. ~fr. Conte. 
~fr. CoNTE. ~fr. Secretary, I want to welcome you before this com­

Jnittee. It brings back pleasant 1nemories of projects we have worked 
on together during the years that you served as Secretary of the In­
terior and in the House. 

You state that in 1966 you appointed a temn of scientists who made 
the first searching analys'is of the SST project. Could you give us the 
findings of that h~a1n ~ · 

1\:lr. UDAI-L. Congressman, I haven't even gone back to read it. I 
haven't had tiJne. It is published and can be secured from the Interior 
Department. 

1\fr. YATES. It is in the record of the previous hearings. 
1\fr. CoNTE. On. page 2, it is your suggestion that the co_nt~nued 

Government fundntg of the SST progrmn would not reahshcally 
postpone bankruptcy. 

The officials of that company certainly do not share that dismal 
economic assess1nent of the plane as you do. 

~fr. UDALL. Congressman, I do not want to overstate that. I read 
Boeing's earnings statement in the 'Vall Street Journal yesterday. 
Despite all their troubles, this is a well run company. They have been 
cutting back. They are in trouble. But they showed a profit last year. 

This project, one way or the other, will not force Boeing into baitk­
ruptcy unless they are con1pletely foolish. If they tend to put too many 
of their eggs in this basket and we find the economics do not sell, it 
could find itself in a position shnilar to, 1naybe not quite as bad as, 
the one Lockheed is in. They have had two disa~ters in a row. 

~fr. CoNTJo~. I am still not C'lear in mv own n1inrl. 'Ye have had a 
lot of conflicting evidence in the last two days, both pro and con. 

First of all, the Secretary of Transportation stated that it is very 
essential to have two prototype airplanes to test all these problems that. 
the plane 1night encounter in regard to the environment. 

Then we had ~fr. Ruckelshaus who stated we do not need the two 
prototypes, that these experilnents could be carried on without the 
prototypes. 

However. then he went on to say that we have to have the prototypes 
for economic reasons. 

How do you feel in regard to having- the prototype phase of the SST 
program. Does it endanger or pose a threat to the environment? 

ABILITY TO STOP THE SST AFI'ER THE PROTOTYPE PROGRAl\f 

~fr. l.TDAI~t-. Congr~ssman. the threat to the environment is not the 
protof-ypes, as Dr. ~fcDonalrl himself said. There are people speaking 
out of both sides of their mouths. You have to watch thi~. On the one 
hand, it is being said: "'Ve have gone this far; let's just build the two 
prototypes." But the other people are saying: "This is going to be a 
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great new industry, 150,000 jobs, and so on. It is either one or the 
other. 

If this con1mittee is determined to go ahead with the project and you 
wanted to write. in language and say two prototypes, research for 10 
years and 110 more, that is going one road, but it is not the 150,000 job 
road. Let us understand that. 

:hfy own feeling, knowing the 1n01nentmn that projects of this kind 
get, is that there are really only two roads, and one is go all-out and 
build it and try to 1nake it con11nercial and try to sell it; and the other 
is, stop now, do the research, and come back to it 10 years frmn now 
when we 1night have solved smne of these problems. 

1\Ir. CoNTE. You mentioned we should be spending half a billion 
dollars on n1ass transit and air-cushion vehicles. I might mention we 
appropriated last year $600 n1illion for tnass transit. It was a real 
stel? forward. l\Iuch tnore has to be done. I hope this year it will be 
a btllion dollars or more for this field . 

. A .. s you know, we are going to try this air-cushion vehicle from 
Dulles A.irport down to l\IcLean and maybe connect with N a tiona I 
Airport. I agree with you, it is a real breakthrough. 

1\Ir. UDALL. Congress1nan, our great problems in trnnsportation in 
this country today are on the ground, not in t,he air. 'Ve are doing 
very well there. 

Mr. CoNTE. Of course, here again, even though we have troubles 
on the ground, we have to be careful that we protect the environment 
with a type of air-cushion vehicle that will not pollute the air. 

Thank you. 
AIRLINE AND OTHER COl\!1\IENTS 

Mr. YATES. 1\Ir. Secretary, I welcon1e you, too. As one who has 
fought the SST in the House for 4 years, I welcome your analogy to 
David '·ersus Goliath. 

You 1nay not want to 1nention names of. the airlines' executives, but 
there are letters frotn then1 a1ready in the record, and I would like 
to read one to you that appeared in the record of the hearings for 
the year 1970 at page 173. The nan1e is not disclosed in the hearings 
but subsequently the name was disclosed after the Secretary of Trans­
portation persuaded smne of the airlines to change the letters they 
had written previously. 

This was a letter that was written to the Cabinet Cotnmittee at a 
time when the frank and fu1I views of the airlines was requested and 
received. This is from United Air Lines. This is what George l{eck 
said on February 18, 1969, addressed to the Acting Ad1ninistrator of 
FAA. He said : 

DEAR DAVE: I ha\'e just completed a review of the redesign features as well 
as the operating economics of th\"~ Boeing SST with United Air Lines. This review 
has resulted in some alteration of Uuited's position relative to the SST develop­
ment program. You are aware that throughout the initial years of development, 
United has taken a positive approach to this new technology, and has participated 
fully with the airlines committee. However, the recent SST review along with 
an assessment of the environment in which we nre current!~· operating has led 
us to take a different posture than has heen the case to date. The factors in­
Uuenclng this change are : 

1. The operating economics of the presently proposed SST indicates that a 
substantial fare premium undoubtedl~- will be required to match the economic 
performance of the present generation of subsonic jets. 

57-453 0-71-23 
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That is true. That has been testified to. 
2. There appears to be a serious question that the SST can meet existing or 

proposed airport noise criteria. 

That is true. They are talking about a new breakthrough, but at the 
present time that is true as well. 

3. The SST undoubtedly will be limited to overwater operation because of 
the sonic boom problem. 

That is true. 
4. The final cost per airplane will undoubtedly fall in the $40 million to 

$50 million area, representing an enormous risk per single vehicle." 

That is true, because they have talked about a price of $51 1ni1lion 
for the plane when it. is ready, when it con1es off the assembly line. 

5. Important nr1d costly improvements are hnmedlately required to bring both 
our airways and airports up to a capacity compatible with the current and futurt• 
tt·amc demand. 

Anybody who flies today knows that if he goEc's into O'Hare or Kennedy or into 
Los Angeles or ~Iiami, he is liable to be stacked up for as long ns an hour or 
possibly an hour and a half when the pressures f('ally build up, and that what the 
AmEc'rican taxpayer and the American airplane rider want is not an SST but, 
rather, a solution to the problems of air traffic congestion so he can get to and 
from his home much more quickly. 

There are other factors which weigh against unqualified comment to the SST 
development schedule, but the above are the most important ones, in my view. In 
light of the somewhat negative aspects bearing upon the SST program as of now 
and our existing capital commitment~. I would be unwllllng to recommend to 
the Uuit~'s board of directors the venturing of any additional l'isk capital be­
yond the $3 mlllion we already contributed in addition to our $3 million deposit 
for delivery positions. 

If our Government's assessmPilt of this program indicates that the United 
States must retain Its dominant position in the aircraft manufacturing industry 
for national reasons, then it is my opinion that the development cost risk must 
be assumed by the Government. 

Finally, if our country must make a choice between appropriations for im­
provements of our airways-airports system or furthering the de\·elovment of 
the SST, there Is no question that the airways-airports must be the choice. 

In summation, the provision of completely adequate airways and airports in 
this country must tnln· precedence over any other considemtion if the vigor of 
our economy is to bE' maintained. If there are funds available after the above 
need i!'l satisfied, then these funds should go toward the orderly development of 
an SST at whatever rate of progress is possible. 

I hope the abo\·e may be helpful to Secretary Volpe in arriving at a sound 
<lecision on the future of the program. 

Thnt was George J(eck's letter. 
All these lett~rs are in the re~ord. These are Cabinet committee 

letters of the airline. 
Subsequently, the Secretary of Transportation and the Federal 

Aviation Administration pe·rsuaded the airlines to give ftn'ther opin­
ions, and the opinions beca1ne n1ore favorable to the SST as more 
letters ca1ne in. 

~{y good friend, Chainnan ~Iahon, has talked abnut what we will 
learn from the prototype. I do not know which airline th!s is because 
it is blank, but I ~an supply the name from a packet of anline letters 
I have ·in my office. This is a letter dated February 25. I will not put 
this natne in ~the record. 

DEAR MR. TnoMAS: 'Ve have reviewed the most recent n-2707 design submitted 
by the Boeing Comnnny for a prototype sunersonic transport as m~U a~ the 
evaluation conducted by your office. As you know, ---airlines ba~1 Invested 
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almost a million and a vast amount of technical and economic effort J n this 
program. Consequently, we have a vital interest in its success. However, we con­
timle to .be concerned about many of the technical aspects of the program, in­
cluding weight and balance, flutter and dynamics, t>ngine inlet design, and air­
port and community noise· 

These are the concerns raised by Neil Ar1nstrong, too, in the NASA 
letter that I n1ade public yesterday. 

Experience bas indicated that solutions to problems of this type invariably 
add complexity and weight to an aircraft. Since the design l>ayload range charac­
teristics already appear marginal, we question whetht>r an economically viable 
airplane can be produced until these solutions are accurately defined. "•e believE.> 
that some of the current problem areas lend themselves to further nnalysis, 
whert>as others will require extensive hardware devt>lopmt>nt and n flight testing 
program. 'Ve feel that the prototype flight test program as proposed may bo. in­
adequate to develop solutions to the major technical problems. 

1\lay be inadequate, 1\Ir. Chairman. 
It is our recommendation, therefore, that: ( 1) Boeing be directed to complete 

those analyses which can be meaningfully undertaken prior to a final definition 
of a prototype aircraft, (2) upon completion of these analyses, a two-prototype 
aircraft program be undertaken without a commitment of resources to a produc­
tion aircraft program. 'Ve believe that the prototype aircraft program should 
be conducted in a manner such that there will be no expenditure of funds related 
to a production program until the prototype aircraft program has met the tech­
nical development objectives. 

COMPARISON ON PROTOTYPE WITH PRODUCTION VERSION 

The point I want to 1nake is tl at the SST administration is now 
enga~ed in developing a prototype which will not have the engine that 
is going into the production versiOn of the craft. It does not have a fuel 
sealant that will go into the production version of the craft. It will 
have a temporary fuel sealant for purposes of operating the two 
prototypes. 

It will not have the braking system. It will not have the environ­
mental ~ontrol systmn. It will not have the landing gear. There will be 
a new wing too. 

1\Ir. 1\IcFAr.r.. 1\Iay I ask that you confine yourself to questioning 
the witness, rather than giving testimony? 

1\Ir. YATES. I mn going to ask hin1 a question. He has testified, ~lr. 
Chainnan, about. the fact that he could not give you the name of the 
airlines. I gave you the na1ne of one airline. ~lr. ~fahon asked a ques­
tion about ~the prototyp{,S. Should we construct a prototype? I am 
certainly bearing on that in ~onnection with the question that I a1n 
going to ask him. 

~:lr. 1\IcF,\LL. You will have an opportunity to make your argu­
tnents on the floor. \Ve are faced with a time problem. Pe1:haps if we 
can get ~Ir. Udall's testimony it would he better, because I know 
what your testimony is. 

~lr. YATES. You do not know what a1l1ny testimony is, ~lr. Chair­
Inan. y· on have a ~rood idea, but you do not ~know what all of it is. 

1\Ir.l\lcFALL. I have listened to it for several years. 
1\Ir. YATES. ~lore and 1nore is cmning out every year. 1\nd appar­

ently, DOT has listened to it, too, because they at:e now 1noving to 
make chan~es we have urged upon the1n for years. 

~fr. Udall, have you any com1:nent with respect to n1y delineation 
of what the state of the prototype Is 1 

Mr. UDALL. No. 
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ST.\Tf: Or THE AIRLINE INDUSTRY 

~lr. YATES. I want to refer yout· attention to the testimony that 
took place recently before Senator ~fagnuson's committee. ~lr. Tip­
t<.m of tl.1e ~TA, told that committee ~oout the depn~ssed state of the 
ayr carrier nHlustry, the excess capacity, the reduced traffic, the air­
hues were hurd-pressed to purchase SS'l's todav. Is this in line with 
the .conversations you had with the airline executives concerning the 
testnnony you gave a few moments ago 1 

~lr. Un.u.r •. I think ~fr. J{eck is a rather good reflection of the 
rather hardheaded attitude of the airline executives. It is curious that 
the two airlines, the international carriers that are supposed to buy 
n1ost of these, T'VA and PanAm just take a look at their balance 
sheet last year. They are in trouble. I think we ought to want to f{et 
thetn out of trouble and not. push them into 1nore trouble by mnkmg 
thPnl ~iP'n up for more planes. That is 1ny view as one citizen. 

~lr. YATES. I have here a Library of~Congress reproduction of an 
ad that appeared in full color in the Chicago Tribune magazine. It 
shows a _projection of the SST, and it is taken out by the Northern 
IJlinois Gas Company. It says this: 

One of these days you may be able to fly from Chicago to Los Angeles faster 
than you can drive home from the loop today. 

'\VeH, the autmnobile traffic is getting that bad but I don't think 
they had that in mind. 

In a plane powered by natural gas the same natural gas that warms and cools 
your home and dries your clothes. For supersonic transport jet the natural gas 
will be cooled to a point where it becomes a liquid. What Is in it for you? Lower 
fares for one thing. 

We know that ~fr. ~fagruder has testified there is going to be a 
premium fare. 

I .. iquefted natural gas cost." less per pound than <'om·cntlonal jet fuel and it 
lla<'ks more energy per pound so the fuel load will be less expensive and lighter 
giving the SST up to 30 per<'ent reduction in operating cost. That means your 
ticket will pro.bably cost a lot less. Natural gas is safer too. 

And so forth. 
That is the ad that is appearin~ on behalf of the SST. 
The point I want to make is that this is an ad that discusses flying 

to the coast in less time than it takes to drive from your home to the 
loop. The only way that can be done is by flying supersonically. It~as­
mnch as it is promised not to fly supersonically over land, there JS a 
misrepresentation here. I want to thank you, ~fr. Secretary, for your 
testimony. 

Mr. ~fcFAu •. Do you have any questions? 

COALITION AO.\INST THE SST 

~fr. ~fiNSHALL. Yes. 
~fr. Secrt~ary, I too would like to reminisce and remind :von that 

you and I cmne to the Congress in the san1e year, longer ago than I 
care to remember. 

I have e.njoyed your testimony, but there are several questions I 
should like to 'ask von about the organization that you are reprf'.sent­
ing. You said initially in your statement that you were appalled at the 
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recent formation of a volunteer con1mittee for the support of the SST. 
The coalition ugainst the SST, of course, has been in existence now 
for smne time. They have been lobbying against this program. Al­
though you said they have only spent p_ennies, it co111es to mind that~ 
have seen full page newspaper ads against the SST, and they weren:t 
donated by the newspapers. I should like to ask you when wns tlns 
coalition formed~ 

~{r. UDALI •. I am not all that. knowledgeable, Congressman, o_n the 
Coalition Against the SST. I think it came into existence last year, 
undone of the groups that are heading it are here and will testify. Dave 
Brower is here, from Friends of the :Earth. The coalition is an attempt 
to have a paper organization that coordinates the activities of various 
conservation and environn1ental groups, and I think you will find they 
do have pennies. These ads that you refer to probab]y were the ads that 
Friends of the J4~arth put in the New York Times or 'Vashington Post. 

~{r. ~hxsnAr.r.. 'Vhat are the other organizations 1 You 1nentioned 
Friends of the Earth. 'Vhat other organizations are 1nembers of the 
coalition 1 

~lr. UDALL. I can't answer that bcause I am not that knowledgenble. 
~lr. CoxTE. The Sierra Club. 
Mr. UDALL. I am sure the Sierra Club, 'Vilderness Society, National 

Wildlife Federation--
Mr. MINSHALL. Do you have any idea how much this coalition has 

raised 1 
Mr. UDALL. I have no facts. 
~{r. MINSHALL. Can you find that out, or is there anybody here who 

can testify to that~ 
~lr. UDALL. I am sure the people who head up the coalition, the 

Friends of the Earth, or some of these people will be glad to help you. 
Mr. MINSHALL. You have no idea how tnuch money they have spent 

to date, over the years, to defeat the SST program~ 
Mr. UDALI •. I know these organizations, Congressman, and they 

have no money, except enough to send some letters out, hire staffs, and 
things of that kind. 

Mr. MINSHALL. Full newspaper ads. 
__Mr. UDALL. I haven't seen any full page newspaper ads unless 

Friends of the Earth or the Sierra Club ran one, which they run, you 
know, with p, coupon that says, "Send one to your Congressman and 
also send us some money so we can go stronger," but they don't make 
any great amount of money on those. 

Mr. MINSHALl •. In what capacity are you here today? 
~lr. UDALL. They asked me last week if I would be a spokesman for 

the coalition. I followed their work over the last several months, and 
I said I would, because I like the way they handle themselves. This 
gentlmnan here says he has the answer, if you want, to the question. 

Mr. l\{rNSHALL. I have some other questions I would like to ask you 
first. 

Have you received any reimbursement or been promised any reim­
bursement in the way of pay and/or honorariums? 

l\1r. UDALL. None whatsoever. I have given the day to fight against 
the SST. 

l\lr. 1\IINSHALL. Are you supported by any foundation of any kind? 
Mr. UDALL. No. 
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~fr. ~fiNSIIALL. You are here at your own personal expense 1 
~lr. UDALL. That is right exactly, the same as Dr. ~IcDonald. 
l\lr. l\fixsnALJJ. I understand Dr. ~IcDonald was underwritten by 

someone here. I don't know who it was. 
~lr. UDALT. .. They probably bought hhn a plane ticket maybe. I 

don't know. 
l\fr. 1\IINSHAJ,J,. Can you tell us who the gentleman with you is 1 

'Vill you identify yourself, please 1 

EXP:Z.~NDITURES BY TH:Z.~ COALITION 

~Ir. SouciE. Gary Soucie. It 1neans "worry." I an1 chairman of the 
Coalition Against the SST, and conservation director of Friends of 
the Earth. 

To answer your question, ~fr. l\finshall, the coalition's total ex­
penditure over the past year has been $18,500. The coalition has no 
staff. )Ve did for a short time have one staff rnember but she decided 
to go to England to get 1narried, where she is now working against 
the Concorde. The coalition has run one ad in cooperation with Friends 
of the Earth and that was in the l\fodesto Bee. Friends of the Earth 
ran a full page ad against the SST back in ~larch of 1970 in the New 
York Times, and in the San Francisco Chronicle. 

l\Ir. l\fiNSHALL. But your total intake has been only $17,000~ 
l\Ir. SouciE. $18.5. I think we have got approximately $500-­
~Ir. ~IrxsiiALL. 'Vho paid for the full page ads~ 
~Ir. Soucn~. That was paid for by Friends of the Earth. 
~Ir. ~fiNSIIALL. How many other organizations are supporting 

your coalition~ 
l\Ir. SouciH. There are 30-some organizations. 
l\Ir. l\fixsnALL. Thirty-some~ 
l\fr. SouCIE. Yes, sir. · 
l\Ir. l\bxsHAJ.L. Can you name son1e of the key ones~ 
l\fr. SouciE. Yes, I stire can. In fact~ here is a iist, The national or­

ganizations include the Citizens Conunittee on Nat ural Resources, 
Citizens League Against the Sonic Boom, Environmental Action, En­
vironment, Inc.--

ORGANIZATIONS IN THE COALITION AGAINST THE SST 

~fr. ~hxsHALL. You can supply that list for the record, but how 
much have these organizations given to this coalition's financial effort¥ 

(The information follows:) 

ORGANIZATIONS COOPERATING IN THE C<>ALITION AoAINS1' TilE SST 

NATIONAL ORGANIZATIONS 

Citizens Committee on Natural Resources 
Citizens League Against the Sonic Boom 
Environmental Action 
Environment, Inc. 
Federation of American Scientists 
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Friends of the Earth 
InternaUonnl I..ongshorem£>n's & 'Varehous£>men's Union 
National F'ederation of Sodal S£>r\•ice ~Jmploye£>s 
National Tax Action, Inc. 
National Taxpayers Union 
National 'Vildllfe ~'ederation 
Oil, Chemical & Atomic 'Vorkers International Union 
Sierra Club 
'l'hE> 'Vilderness Society 
Zero Population Growth, Inc. 

ST.\TE AND LOCAL ORGANIZATIONS 

Air Conservation Committe£>, Tuberculosis Association of Cleveland and Cuya-
hoga County (Ohio) 

'l'he Alabama Conservancy 
Committee for Green ~'oothills (California) 
Earth Action Council, UCLA 
Federation of "'estern Outdoor Clubs 
Idaho Environmental Council 
Natural Resources Council of Maine 
North :Minnesota Committee Against the SS'.r 
O'Hare Area Noise Abatement Council 
Peninsula Conservation Center (California) 
~Jcology Action for Rhode Island 
'l'ennessee 'Vilderness Action Committee 
Texas Committre on Natural Resources 
Town-Village Aircraft Safety & Noise Abatement Committee (New York) 

Mr. SouCIE. Almost nothing. The point is-- · · -~ -
Mr. MINSHALL. 'Vait a second. You just told 1ne they hadJlaid for 

full page ads in the San Francisco papers and full page a s in the 
Times. 

l\{r. SouciE. That was not on behalf of the coalition, sir. 
Mr. MINSHALL. On whose behalf was it? 
l\{r. SouciE. The organization that paid for it. In this case Friends 

of the Earth ran the ad. 
l\fr. l\fiNSIIALL. That is just my point. They ran the ad under their 

own name, that doesn't Jnean--
1\{r. SouciE. The coalition did not exist at the time. There was no 

coalition. The coalition, as l\{r. Udall pointed out, is essentially a paper 
organization to serve as a coordinating group to 1nake sure that all of 
the organizations who are opposed to the SST don't duplicate each 
other's efforts. 

l\lr. l\{INSIIAL~. How much have these 30-some organizations that 
you mentioned paid in their efforts to advertise or lobby agninst the 
SST program. 

l\{r. SouciE. I should think in the case of Friends of the Earth and 
the Sierra Club it would represent a commitment almost at the same 
level, or a little more, than the coalition itself has spent. In the case 
of several of these organizations, not very much in terms of dollar 
outlay. 

l\lr. l\bNSIIALL. You may wish to supply some more information for 
the record on this matter. 

Mr. SouciE. I would be glad to. I wish we had $350,000 to spend in 
30 days, though. 



358 

(The inforn1ation follows:) 

Hon. JoHN J. McFALL, 
(}hairman, Sllbcommfttcc on Transportatilf11, 
Jlouse Appropriations Committee, 
Washington, D.O. 

COALITION AGAINST TliE SST, 
1Vashingtmr, D.C., March '1, 1911. 

DEAR l\Ia. CHAIRMAN: At the hearings on Tuesday afternoon, in response to 
lfr. lfinshall's question, I Yolunteered to supply information on the activities of 
the Coalition Against the SST. 

Contributions to the Coalition to date have totaled $19,828.66. This includes a 
$1,000 contribution of which I was unaware when I testified on Tuesday. 

The larg('st single expense has been the consultant fee paid to the Coalition's 
full-time research coordinator between April and December 1970. 'Ve hnve also 
paid travel E.'xpenses of several scientists and citizen leaders who came to Wash­
ington on their own time to assist the Coalition. Other major expenditures In­
clude printing nnd telephone expenses. The Coalition also paid for one newspaper 
advertisement in the Modesto Bee in 1\Iay 1970, in cooperation with Friends of 
the Earth. 

It we can be of further assistance, please call on me, or on George Alderson, 
the present Coordinator of the Coalition, at 638-2525ln Washington. 

Sincerely, · 
GARY A. SOUCIE, 

Ohairman. 

Mr. YATF.S. l\{r. l\f:inshall, would you like to know about l\Ir. Mc­
Donald~ I have got the infonnation. He came to Washington to take 
part in a meeting of the President's Science Advisory Committee last 
Friday. He stayed over at his own expense. 

Mr. l\IINSIIALL. He came here at Government expense~ 
Mr. YATES. He is on the President's Science Advisory Committee. 

He had a meeting and l1e stayed over ~t his own expense. ·-
Mr. :l.IINSIIAlJ •. I have no other questions. 
Mr. McFALL. Mr. Steed. 

LOCKHEED SITUATION 

Mr. STEED. Yes.l\lr. Secretary, since you quoted Colonel Lindbergh, 
I would like to repeat one sentence that I want to make some comment 
on. In the quotation you said he said: 

I believe it would be a mistake to become committed to a multl-bllllon dollar 
SST program without reasonable certainty that SST's will be practicable eco­
nomically, and acceptable environmentally. 

Well, I couldn't agree more, but up to this time, as a member of this 
subcommittee, I haven't been asked to make any such commitment, and 
I am not faced with any such commitment :rtow, but I also think it 
would be just as big a mistake to 1nake a commitment against the SST 
as it would be to be committed for it at this stage in time. That is why 
I think until and unless we build these prototypes and test them antt 
get these answPrs, there will be no wav on earth that we could ever 
comply with what Colonel Lindbergh thinks is important to know be-
fore any further decisions are made. -

Now then, on page 4 of your statement, you have referred to the les­
son of J..4ockheed, the C-5A fiasco. Are you saying that Lockheed as a 
manufacturer is a fiasco, or is the plane a fiasco~ 

Mr. 1JDAI.L. I think that the chairman of the full committee and 
others can answer that better than I. All that I read about the C5-A is 
that it is an economic fiasco, certainly for Lockheed. I am not saying 
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that frmn an engineering or technical standpoint it is a fiasco, although 
they appear to behaving a lot of l?roblems with it. It certainly has not 
had the perfonnance characteristics and the case of solving engineer­
ing problems that we were led to believe a few years ago. 

~fr. STEED. I asked this question because the airbase where the 
training for the crews to operate this plane happens to be situated in 
my congressional district and I imagine I have seen 1nore C5-.A's in 
operation and talked to Jnore Inen who fly then1 than probably anybody 
in this room, and whatever the financial proble1n Lockheed 1nay have 
had in 1naking it, certainly the 1nen who operate the plane, and those 
who know what its 1nission is think that it is a tre1nendous success. It 
gives our Air Force a brandnew dimension in airlift, and so apparently 
those who know most about the plane and its problems are ahnost, 
as far as I know, unanimous in their approval of it as a plane. I 
wouldn't want the iJnplication to go out that the plane as such was 
a fin...~o. 

~fr. ·uoALL. Congressman, I wouldn't quarrel with you for a n1oment 
on anything you say about its performance. I think in tern1s of the 
economics for Lockheed, it was a fiasco, and that is all I was trying to 
say. I was not trying to go beyond that and I am glad you brought me 
up short on that point. 

~fr. STEED. Now then, the last few paragraphs of your statement gave 
me some concern. I am not sure that I don't resent the import of it. 

As I see it, we have two questions before this subcommittee. Do we 
stop or do we go ahead~ Now you say, apparently the import as I read 
what you say here, is that you are the good guys, and if we don't stop, 
then of course that means we have decided to go ahead, and that makes 
us immoral. 

~fr. UoALr.,. No. 

QUESTION OF STOPPING THE PROTOTYPE PROGRAl\1 

~fr. STEED. 'Vhat about the moral question if we stop and tell the 
American taxpayer that he has been stuck for $1.1 billion, and has 
nothing to show for it; whereas the testimony here shows that for an 
additional between $200 million and $300 1niliion we can have two pro­
totypes, we can have the tests, and we can get the answers. 

She arguments you make would be acceptable, if we hadn't started, 
or they might be, some of them, acceptable if we had the two prototype 
tests and the answers, but the proposition here is we are in 1nidstrcmn. 
Do we stop and drown, or do we try to get to the other shore 1 This is 
w~1y I. have some difficulty understanding why people who are so con­
sCientiously concerned about the environn1ent and the other factors 
that are hivolved here are so adamant about wanting us to go that 
one more step and get the answers, so we will know what this is al1 
about. I just don't see how I can consider myself n1oral if I vote now 
to wipe off $1.1 billion in taxpayers' money, and have no results to 
show for it, when for a very reasonable additional amount. I can put 
~his country in a position of having gotten the actual answers econom­
ICally and environmentally. 

I would think that if the concern about the environment is us re.al as 
the opponents think it is, that they ~hould be the first to want us to go 
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ahe~d and p~ovc .out what the prototypes will have to prove, if the 
environment Is gotng to be adversely affected. 

~Ir. UnAl.L. Congressman, let n1e straighten out-­
l\Ir. STI-;.:n. I hope you arc not implying--
l\Ir. UDAu ... No. 
Mr. STEED. (continuing). That if I don't happen to stop here in mid­

stream that I am im1noral. 
l\Ir. UDALL. No, indeed. In fact, I was trying to make quite a different 

point. Bear in mind that I have sat on that side of the table, and I 
have been in the high levels of the Government. I have seen it from 
every side, and now I atn sitting here in another capacity today, and 
we are here today, environment groups, conservation groups, eitizens' 
groups and so on. Believe me, we have vur·y few resources. 'Ve are 
fighting, we are ~akin.g on the Govern1nent. The Government has been 

· here w1th all of Its witnesses. They have got all the resources that the 
Government has. Now, in addition to this, we are asked to fight-it is 
amazing we could even win the way we won last year in the Senate­
we are asked to fight oft' this industry, whieh has been paid taxpayers' 
money to develop a project. I know they put it in one pocket and take , . 
it out of the other, but indirectly they are using taxpayers' money to 
come in here and lobby for us to give them more n1oney to spend on 
this project. 

Now if the eommittee doesn't feel that this raises a 1noral issue, 
that is the moral issue I an1 raising, not that the l\:Iembers of the 
Congress face a 1noral issue. Then you see--

CO~I~IITl\IENT OF THE FEDERAl~ GOVERNl\IENT 

l\fr. STEED. I want to emphasize that I have no feeling that I have 
been asked yet by anybody to make a decision that commits 1ne beyond 
the two prototypes. If we get the two prototypes, and if the actual 
tests and these scientific people come in here and say that their fears 
ha"(:e been well founded, that this is evironmentally bad, I assure you 
that I would have absolutely no inconsistency in 1ny 1nind or no com­
punction of bein~ over on the other side with you, when it. ca1ne to 
going- from that point on~ but I just can't see how, in good judgment 
at this state in time. with the responsibility to account to the taxpayers 
for what has already been done to them, and what will have to be done 
to them if we quit., why we don't go ahead and flpish what we started, 
when we are this near to the point of where these ~·ery vital answers 
need to be obtained. 

I have been on this subcommittee for 2 years, and if there are any 
people representing any of these companies in this room, I don't 
know them. None of them showed the interest to talk to me. The 
only infonnation I have on this subject has been gained in these cmn­
mittee hearings, and sitting here next to mv dear eolleague from 
Chicau;o, I have heard a whole lot more anti SST than I have heard 
pro SST, but I still come back to this thing that we have to say we 
stop or we go ahead. That is the only thing we ean decide. As a matter 
of iust plain economics, I think we have to go ahead. 

Mr. UoAr.L. This is a question Congressman ~fahon asked, and I 
want to deal with it again, because if there were a piec~ 0f authorizing 
legislation, or if there were limits written into the appropriations bill 
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that committees have passed, in which you said, "1Ve are going to pro­
duce two prototypes, and then we are going to test then1 and we are 
going to go into the environmental questions, and then we will later 
make a decision whether we do something," that would be one 
situation. 

This is not our situation. This is an open ended ball game, and the 
gung ho people who have been presenting testimony, and who are 
sitting in this ro01n, are talking about the 150,000 jobs and off we go. 
Quite frankly, I think that we would have a different issue here, if it 
r.veren't for the fact that the building of the prototypes is making the 
decision to go ahead. That is what really bothers us. 

Afr. STEED. I don't feel that way at all. The testhnony here is that 
this wraps it up as far as the expenditures are concerned. 

~Ir. UDALJJ. Congt·essman, you see, once you have spent the $1.2 
billion or $1.5 billion or whatever it turns out to be on the prototypes, 
the Government is through then. It is out of your hands. It is in the 
hands of industry. This is the reason we have to raise the issue now. 

ABILITY TO STOP Tin~ SST AFTER THE PROTOTYP.I<~ l~ROORAl\I 

Afr. STEED. No. There is one factor here now that didn't exist last 
year. "\Ve. have the Environmental Protection Agency now, and if the 
prototype tests prove that this has environmental effects that are un­
acceptable, it can be vetoed. 

In addition to that, with that kind of information, and with the 
actual tests of our own prototvpes, ~ince the British and the Russians 
are 1naking SSTs, we would lu\ve something to go into an international 
conference with that would have 1neaningfnl effect in trying to stop 
other people frmn polluting the ahnosphere with this type plane. 

If the whole. ball game was just whether we stopped or went ahead, 
if that S'Olved the whole SST thing, that would be one thing, but it 
doesn't. It just. decides what part we will piny in it, and it means that 
we won't be able to play an effective part to stop it or to start it. 1Vhen 
you think of it in those terms, I just cnn~t see any logic to not going 
this one 1nore step, because if it is ~oing to be ns bad as the opponents 
say, we are certainly going to need all the weig-ht nnd argument that 
we can ~et, when we go to international conferences, to see to it that 
somebody else doesn't pollute the world we live in. 

Mr. lJnALL. In 1ny view, Congressman. once you make about two 
more appropriations, you have done your bit, and it is in the hnnds of 
the industry. You are out of it. 

~fr. STEED. But if the Environm{'ntn 1 Protection Agency has foun1l 
out by its research by that. time t hnt it. shouldn't be built. they can 
block it.. 

Mr. lToALL. I doubt it. 
Mr. STEED. They ha,·e thnt. authority. They testified so. 
Afr. CoNTE. 'Vould the gentleman yield~ 
1\Ir. STEED. Yes. 
~1.r. CoNTE. I nm intrigued. I think yon have come. up ~vit.h a very 

good idea here, n good thought. 'Vhat you are saytng 1s thut yon 
wouldn't be opposed to this if some language were put into the bill--

1\fr. UnALL. No, I didn't sav that. 
Afr. CoNTE. Let me have 'it again, the limitation language. 
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r.Ir. UDALL. No, what I said, Congressman, that it would be a dif­
ferent ball game if there were authorizing legislation that everybody 
was bound to. 

~1r. CoNTI'~. Not this committee, the authorizing cmnmittee. 
l\1r. UDALL. That is right, so that the country understood, the in­

dustry understood we were going to build prototypes really as ex· 
perimental aircraft. and we w~re going to take a :5- or 7- or 10-year 
period then to do all kinds of experiments, and then we would come 
back and make a decision, but we are not in that kind of a ballpark 
h~retoday. 

Mr. STEED. 1\lr. Chairman~ I just want to close with one statement. 
I want to reassure my friend that no one with $350,000 or no one 

with pennies has made any overtures to me, and so far as I am con·· 
cerned that is a worry that you don't have to have. 

Mr. UDALL. I know the Congressman too well to--

LUIITING THE OOVERNl\IENT'S COl\tMITMENT 

Mr. YATES. Will you yield for a question~ 
Why isn't. it a good idea for the Appropriations Committee to point 

out that the limitation or the obligation of the Govern1nent will stop 
at the conclusion of appropriations for the two prototypes~ 

Mr. UDALL. Congressman, you are talking about not the flying pro­
totypes, but about the engineering prototypes. 

Mr. YATES. I am talking about the two prototypes. I think they 
will be inad&Juate. They will probably fly, but the testimony shows 
that there will have to be a tremendous amount of experimentation 
on the production version of the plane that is going to have to be paid 
for by industry. I don't think industry will want to come up with that 
money. That is why I wonder whether you meant what you said a few 
1ninutes ago, when you said that when we make two appropriations, 
that is all as far as we are concerned. 

I think that industry is goin~ to come back to us and ask us to 
finance the production version of the plane. 

A{r. CoNTE. That is what I was driving at. 
Mr. TTDAI~L. Yes, you are probably right. 
Mr. McFALL. ~fr. Edwards. 

DISCUSSIONS WITH AIRLINE EXECUTIVES 

Mr. EDwAnDs. I thank you, 1\fr. Chairman. 
I join with my collea~ue on the other end of the aisle, ~fr. Steed. 

r.faybe he and I are so far down the line that none of these lobbyists 
care about us, but I haven't seen nny of thPse folk~ Pither, and I am a 
little worried about the wav the \vord "lobbvist" has been thrown 
around in here, because I think it 1P{1ves a bad connotation in the 
record. If thev arA spending $350,0"0. I don't know where it is being 
spPnt.. Ce1·tainly I haven't seen any of the re~ults of it. 

When did you have your discussion with the airlines' presidents that 
yon referred to~ 

Mr. lJDAJ,J •. That has been over the past several months, and it has 
been casual. It is people that I happen to know. 

Mr. EDWARDS. Cocktail party type discussions~ 
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~Ir. UDALIJ. Casual. This is both present and fortner airline execu-
tives. 

Mr. EDW~\RDS. 'Vhen did you become Secretary of the Interior? 
~fr. UDALL. Ten years ago last January. 
~Ir. EDWARDS. And you were Secretary during the J{ennedy admin­

istration, and were you Secretary during the Johnson administra~tion? 
~fr. UDALL. Yes, the entire 8 years. 

STATE:UENT AGAINST TilE SST 

~fr. EDWARDS. 'Vhen was the first time you ever spoke out against 
the SST? 

Mr. UDALL. Oh, I did a great deal of arguing with people in the 
White House in the early sixties when it was first talked about, and 
then later when it can1e up when President Johnson n1ade a decision 
in 1965 and 1966. 

~fr. EDWARDS. I mean publicly. 
Mr. UDALL. I appointed the committee very publicly. I think it was 

a second page story in the 'Vashington Post, in 1966. I will tell you 
about it, to give you a little flavvr of the Johnson administration. This 
appeared in the 'Vashington Post that morning. I got a call--

Mr. EDWARDs. Are you talking about the appointment of the com­
mittee or the report? 

Mr. lJDALL. The appointment of the committee. I got a call from 
Joe Califano who ran things on the domestic side for President John­
son. He said, "Are you out of your 1nind? You are counter-acting. The 
President has made a decision for the SST." 

I said: 
11Just a minute, Joe. The President has made a decision to go ahead with the 

research and development program. No decision has been made on whether this 
flies over land, and I am responsible for national parks and wllderness and 
historic sites and all these othet· things that I believe are threatened, and this 
committee is studying the effect of the sonic boom within this country." 

I was out in the open on this, and the only reason I could hold him 
off was, I said, "That question hasn't been decided. The administra­
tion has decided to go ahead \vith the research. It hasn't been decided 
whether it flies over land." 

SUPERSONIC FI.IGHTS OVER IJAND 

Mr. EDWARDS. But it has been decided now, hasn't it? 
Mr. UnAr.L. No. 
Mr. EDWARDS. Oh f 
Mr. UDALL. 'Vhether it flies over land? I don't think so. I don't 

think this administration has said so conclusively. 
~fr. EDWARDS. I think this committee would be 1nighty surprised if 

that plane ever flew over land. 
Mr. CoNTE. Supersonhally? 
::\fr. EnwAnDs. I am talking about supersonically. 
Mr. UnALI.-. Supersonicaily. I was very skeptical of DOT and FAA 

while I wa8 still in government about statentents. These were press 
statements that were made, that didn't bind anybody to anything, be­
cause the science committee that I appointed, as I said, cmne back to 
me and they said : 
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If it is built, it will fly over land, because that is the only way that it will 
pay off economically. You wlll sell three times as many planes if it flie.s over 
land. 

That is what they said to n1e. 
A£r. EDWARDS. That was 5 years ago. 
Afr. UDALL. That is right ... 
Mr. EnwARDS. And a lot has happened since then, including the 

testimony of many people like you, and the concern of many scien­
tists. Perhaps for lack of a better word you can say that compromises 
have been 1nade, with perhaps what had been planned in the mid­
sixties, but I think the t<:'stimony has been very clear here, from the 
Seeretary of the Department of' Transportation, fron1 the FAA, and 
others, that this plane will not fly supersonically, not only over our 
land, but over any body's land. 

I recall a year ago bringing this very point out that we were not 
just talking about oitr country, but that we were talking about any 
land mass, and we had the assurance a year ago that this was not 
going to take place. 

Mr. UDALL. Congressman, I will feel very uneasy about any state­
ments, you know, as a former Cabinet officer, until Congress writes a 
law on it. If you wrote a law and the President signed it I would feel 
a little bit easier. I will be frank with you. 

ltir. CoNTE. That is what I used to try to tell you about quotas on 
residual oil. 

Mr. EDWARDS. To wind this thing up, let me get it in proper per­
spective. You are here on behalf of the coalition against the SST1 but 
you have made it pretty clear in your testimony thnt you are speaking 
as one man, and I think it is fair to say with a minimum of expertise, 
but more as an interested citizen concerned with the environment. Is 
that a fair way to put your testimony~ 

Mr. UDALL. Congressman, you characterize it any way you want. I 
have been probably as deep in this environment thing the last 10 years 
as anybody and I am not a scientist, and in my statement I don't pre­
tend to give you scientific testimony. But somebody has to try and 
sum the thing up, and that is where my exl?erience in Congress and 
in ~overnment has been. That is all I have tried to do for these people 
today. 

Mr. EDWARDS. For example, you say that you are skeptical of Mr. 
Mal!ruder's figures, but I am not sure on what basis you are skeptical. 

Mr. UDAI,L. I am skeptical because of the track record of the FAA. 
Look at it.. I invite the Congressman from Illinois to take a look at it. 
I think the whole history of the FAA on this pt·oject is pretty shabby 
and pretty wron~, and I have watched it over the years. 

Mr. Mc~ALr ... Thank you, Mr. Edwards. We thank you, Mr. Udall. 
We apprema~ your testimony and are glad to have you here and glad 
to see you aga1n. 

Mr. UDALL. Glad to be here. 
Mr. McFALL. Now we shall hear from our good friend, Congressman 

Henry Reuss. 
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STATEMENT oF HoN. HENRYS. REuss 

Mr. REuss. Thank you very much, Mr. Chairman, for letting me 
be with you. The hour is late and you and your subcommittee have been 
enormously patient. I have a statement which I regret to say is 22 
pages long, and I would like to ask consent to put that in the record 
and then proceed very briefly. 

Mr.l\fcFALL. You have everybody on your side on that. 
(Mr. Reuss' statement follows:) 
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Stafement c:Jf Rep. Henrys. Reuss (D-1fis.) before the 
Subcommittee on Transportation of the House Committee 
on Appropriations 10:00 AJrTUesd~y, March 2, 1971 Room 
2251, Rayburn House Office Building 

Hr. Chairman, I appreciate this opportunity to appear before the 

Subcommittee. 

I urge that Federal financial support for the SST be ended. I do 

so for the foll~1ing reasons, which I will elaborate in my testimony: 

1) Continued Federal financing of a luxury commercial 

aircraft will establish a precedent which could haunt 

the Federal Government in years to come. 

2) An end to Federal financing would not kill the American 

SST, but ~~uld simply delay it. 

3) The adverse consequences of such a delay have been 

exaggerated, since foreign SSTs are not as formidable 

a competitive threat as has been claiMed. 

4) A delay would permit the SST program to be financed by priv~te 

money in response to true market demand, and would allow 

time for the resolution of environmental problems and 

uncertainties. 
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-I. AN UNlUSE PRECEDEN'r 

The SST is the first commercial aircraft financed directly 

by the Federal Government. Other commercial jets have benefitted 

from the technology developed in Federally-financed military 

aircraft programs, but never before has the Government undert~ken to 

develop an airplane solely for commercial use. It is, as the editor 

of Aviation Week proclaim~d on January 5, 1970, "a new type of 

government-industry partnership." 

Is this just a one-shotdeal, or does it mean that the Federal 

Government is going to have to subsidize every new generation of 

commercial aircraft from this time forward? If the Transportation 

Department's justification for government financing of the SST is taken 

at face value, that is precisely t·7hat it means. 

SST Director Hilliam n. Hagruder put it this way on August 12, 1970: 

At the present time a unique situation has developed --
the commercial aircraft technology for large aircraft in 
the SST area has exceeded military technology. We do 
not have the military research and development programs 
to underwrite the development cost of a cormterclaJ.l SST. 
This situation prod(lced- a need for a netof approach to 
government participation in commercial aircraft development. 
("The SST ·and the National Interest," paper presented to 
the National Aeronautics Association) 

But this situation is not "unique" in the sense that it will not happen 

again. The age· of the manned bomber is over. Even the Air Force 

"Bomber Generals" acknol·7ledge that the bomber currently beinq developed, 

the B-1, \'1ill be the last manned bomber, and there is still a great deal 

of doubt that that plane Hill ever be built. It.. is unlikely, therefore, 

that the commercial aircraft industry will have much military aircraft 

technology to build on in the year.s to come. 

57· C53 0- 71 - 24 
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If the SST goes foruard as noN planned, therefore, it can be 

cited as precedent for a direct Federal subsidy for every ne~1 generation 

of commercial aircraft from this time for,·!ard. This kind of subsidy 

may or may not be a good idea -- my vie'~ is that it miqht he justifiable 

if the aircraft in question \·Jas designed to benefit a large onough portion 

of the·population. But on this test, the SST clearly fails. 

It greatly pains the Department of Transportation to he~r the SST 

described as an airplane for the "jet set." But it is hard to think 

of any other \·tay to characterize it. SST Director 1'a9ruder himself 

admitted last August that only 10 percent of the American people 

Hould be flying intern:4tionally by 1985. (Hearings bef•>re the Senate 

Transportation Appropriations Subcommittee, August 27, 1970, T>· 1357) nut 

that is not the \'thole story. At the present time, only 9-10 percent of those 

Hho fly internationally pay first class fares. If the SST is going to 

be principally a first-class, premium-fare plane ( and most of its proponents 

ackno\-lledge that it "'ill be, if only to avoid driving subsonics out of 

the market) , then only around 10 percent cf international travelers t1il1 

be using the SST. That comes out to 1 percent of the population, and that 

is 5utely a "jet set." 

I.f ·.-te look at the question another "'ay, and ask \'rho travels 

internationally on a regular.basis (an average of one trip per year), 

it turns out that only about one-half of one percent of the country's 

population does so at the presenttime (see Hearings on the SST before the 

Subcommittee on Economy in GovernMent of the Joint Economic Committee, 

Hay 11, 1970, p. 989). This percentage may well increase over the next 

10 or 15 years, but not enough to make regular international travelers a 

significant portion of the population. 
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II. DELAY, NOT DEATH 

I do nc.t think that even the Transportation Department t·tould say 

that an end to Federal funding of the SST ttoul~ irretrievably doom 

the plane. It uould delay it, to be sure, but I non't think there 

is much doubt that an SST can eventually be built t·•ithout Federal money. 

l'- hit of histor'ymight be instructive on this point. In the late 

1940's there uas considerable su!'nort in the aircraft industry for 

proposals that the Federal government finance the construction of a 

jet transport prototype. The price tag Has put at anY'·.•here from $100 

to $250 million. Federal tupport was needed, the industry said, to 

meet the competitiCin of the British, Nho uere investing some $300 million 

in a jet transport prototype of their mrn. 

Dut Congress balked at these proposals for government intrusion into 

the private marketplace, an~ there the matter ended. Ended, that is, 

until 1952, when the Boeing Company decided to invest $16 million of 

its mm money in the construction of a jet transport prototype. t·Tith 

this inves.tment -- one-tenth of the prototyte costs estimated a fe\·~ 

years before -- Boeinq succe~ded in building a jet transport prototype 

\-lhich started them on a highly successful nrivately-financed commercial 

aircraft progra~. 

lls for the British, their qovenment-subs:i.dized entry, the ill-fated 

Comet, never \·las able to compete t-lith the privately-financed American 

jets, d~spite its head start. 
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This history uas recounted by Dr. Geor(fe F.ads, a Princeton 

econonist, :\t the Senate Hearinqs on the SST last Jl.ugust 28 (Senate 

Hearings, pp. 17 3G-44) • The reason Hhy $Hi million ~··as ~nough to 

develop a protctypu in 1952, uhen estinates had run more than ten times 

higher a feH years before, Dr. Eads testified: 

•.1as that jet engine tP.chnology, the r;>rinar~, limiting 
factor, had advanced to a point uhere, \·Yithout paying 
the great costs al\7ays associated ,.fith any attempt to 
expand the technological base rapidly, the industry 
could build a commercially viable transport offering 
increases in speed at no increase in seat-mile 
operating costs. (p. 1738} 

I am no expert on aircraft technology or economics, but it takes 

no expert to deduce a lesson from this. Little is gained, I suggest, by 

forcing development of a co!TU'!l\.~rcial aircraft before the technology is 

ready and the market requirer. the plane. :\nd the fact that the Federal 

government must haul the ~ST into existence by main force and the 

investment of more than a billion dollars of the taxpayers' money is the 

best possible evidence that this is exactly the Mistake that is heing made 

no•.·1. 

If Federal financing io ended r.ou, as I propose, the Government \!ill 

receive all the \-lork that has been done (see Senate Hearings, August 

27, 1970, p. 1459). Under the Covernment's contract uith Boeing, this 

includes· 
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'·the fabricated or unfabricated parts, Hork in process, 

comnleted '~rk, supplies, ~nd other material 

''the connleted or partially comnlct.cd plans, drauinqs, 

information, and ot!1er nronertv ... " 

''the jigs, dies, and fixtures, and other special tools 

and tooling acouirec1 or manufactured ••. " 

(Contract FA-SS-(,7-3, n. r.P-7) 

At such time as Eocing or another aircraft nanufacturer is ready to go 

foruard ~-lith the SST ui th its mm money, the henefi t of all the Hork done 

so far Hill be available to it from the Government, on 11hat 1·1e must assurrte 

1·1ill be n~asonable terms. 

HoH long thin 1·1ill be after Fec1eral financinq is cnden I arn not 

qualified to say. This is, of course, a critical question, and one the 

Transportation Department might Pcll be asked to :-ns\·Ter. 

Let us assume, houever, that it uill be five years, so that 1\merican 

SSTs uill begin flying corr~nercially in 1985 rather than 19130. t"'hat are 

the likely_ consequences of ~uch a delay? 

III. THE CONSEClUF.NCF.S OF DELAY 
A. Jobs 

An end to Federal funding anaaaelay in the program ,·.•ould mean that 

sor.1e jobs \!OUld be lost. ll.ccording to the Transportation DePartment • s 

latest public estimate, there are noH sone 14,000 peorle \·loL·kinq on the 

SST -- 6,300 \~th Boeing, 3,600 ~~th noeing subcontractors, 1600 at 

General Electric, and 2000 Hith CE subcontractors (llviation '"'eek, 

December 14, 1970, pp. lG-17). '!any if not most of them \·.•ould lose their 

jobs if Federal support for the sgT \·•ere ended. 
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This consequence should not be minimized, It would make ~he current 

bad situation in the aerospace industry \·lOrse. BUt it is part of a 

larger problem. Boeing's employment in Seattle has declined from 

101, OOO•to 45, 1)00 in the pa!'lt t\1o ~ars desni te the SST (Aviation Neek, 

November 9, 1970, p. 23). Lockheed laid off G,500 of its California 

employees in early February because of the Rolls-noyce bankruntcy 

(Aviation Heek, February 15, 1971, p. 34) • 1\nd in the aerospace industry 

as a whole, some 400,000 johs have been lost in the last two years, 

doun from the 19GB high of 1,418,000. (Aerospace Ne~,s, November 10, 1970) 

The SST is not going to solve the unemployment problems of the 

aerospace industry -- it is a deception to hold it out as a mammoth work­

relief program. The solution to the aerospace industry's problems does not 

lie in keeping men at \·Tork on marginal and uneconomic programs -- it 

lie::; rather in retraining Harkers and converting firMs to more vital \-lork, 

and He should get busy on that rather than allo\·Ting our attention to be 

diverted by technological HPA programs. 

B. The Balance of Payments 

Delaying the SST until private funding becomes available could have 
I ~"I ... 'I C: 'r-

an adverse &811111'! 1uu on our balance of Payments if the first-generation 

French-British Concorde is highly successful and if a second qeneration 

''Concorde II" is developed, and if a number of other things happen. But 

no one really kno\'ts \·that the consequences \·.'ill be. /!l.s John Kenneth 

Galbraith has put it: 

All judgments on the balance of payments effects of 
building the SST are purely speculative. By choosing 
the figure~ and selecting the assumptions, one can 
reach '~hatever results he ~·rants ... The truth is that 
these calculations are strictly fraudulent and should 
detain no one. (Cong .. nee., Sept. 15, 1970, p. 515400) 
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Even SST Director l~gruder admits that his prophecies of balance 

of payments doom from failurP. to fund the SST "at best ••. only convey 

possibilities of what could happen." (Senate Hearings, August 27, 1970, 

p. 1346) 

It is ttorth~o~hile, hot·Tever, to look for a moment at the American 

ssT•s foreign competition, to see just hoH formidahle it is likely to be. 

The British-French Concorde is scheduled to enter airline service 

in 1974. But there are many hurdles \'Thich ITIUSt be overcome first. 

Enthusiasm for the Concorde among the world's airlines is less than 

total. According to a February 20, 1971, report in the Lonaon Observer, 

BOAC has told the British government that it "sees no t·1ay of operating 

the ..• Concorde economically." And an analysis of the Concorde's 

economics by Air France, the French national airline, came out "even 

t-torse than BOAC's." Both airlines calculate, the report said, that the 

Concorde t·1i1l cost t\·rice as much to operate as the Boeing 74 7 jumbo jet. 

According to BOAC and Air France analysts, the Observer reported, 

"operating losses are expected even t·Ti th the most favorable seating 

and fare structure." 

"J'.lready," the report goes on, "potential airline customers for 

Concorde are having grave douhts about securing enouqh passengers to 

justify services before 1980." 

The Concorde's poor economics is not the only prohlem. The Concorde 

is a very ~oisy plane. According to themnufacturers (British Aircraft 

Corporation and J\erosnatiale), the Concorde t·rill have the foll0\·1ing 

noise figures lthcn it enters service in 1974: sideline, 111 EPNdb; takeoff, 

114 EPNdb; and approach, llG EPNdb. (Aviation Peek, February 8, 1971, 

p. 77) It t·lill be higher at every measuring point, therefore, than ~he 

maximum noise level permitted for neH subsonic aircraft under Federal 

Aviation Administration regulations. 

./ 
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If this noise limitation (lOB EPNdb) is applied to supersonic 

aircraft -- and there are strong indications that it will be -- then the 

Concordc \·Till be barred from all l\merican airports. The implications of 

the FAA's pending supersonic airport noise rule have not been lost on 

the French and British. In comments submitted to the FAA by the French 

Embassy last November, French aeronautical authorities said that applyinq 

the subsonic noise rule to supersonic aircraft "t·!ould be tantamount to 

denying supersonic transports the right to exist." 

The British Government \·las a little more cautious in its comments 

to the FAA, arguing that it Hould not be "aporopriate" to apply the 

subsonic noise rules to the Concorde since their application for 

aintorthiness certification uas made bacJ~ in 1962 hefore the new noise 

standards Here clcveloped. (Both comments can be found in FAA Docket 

No. 104911, Comments on the Advance Notice of Proposed nule ttaking on 

Civil Supersonic Aircraft Noise Type Certification Standards) 

The proposed FAA rule is not the Concorde's only nroblem, however. 

Bills pending in many states \·lould prohibit neN aircraft torith noise 

levels as high as the Concorde's from landing in the state. The New 

York bill, for example, would set noise limits at the same level as 

the FAA rule for neN sub~onics (lOBEPNdb) • According to 1\nthony PedgNood 

Benn, former Labor I!inister of Technology and a !!ember of Parliament from 

Bristol, Hhere the British Concorde is being made, the Ne\·1 York bill \'lOUld 

"effectively kill the 1\nglo-French supersonic transport." (Nashinqton 

Post, February 23, 1971) 
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The Concorde 1 s manufacturers are apparently saying as little 

as possible about the !'·lane 1 s noise difficulties in their discussions 

'~ith potential airline customers. As one airline official nut it, 

the manufacturers 1 attitude seems to be "Let 1 s s1·1eer it under the r·ug, 

because the airplane Nill be so t·ronderful you Non 1 t have to Harry ahout 

noise." (Aviation Peek, February 8, 1971, p. 31) 

Another of Concorde 1 s trials has been the Rolls-Royce bankruptcy. 

Rolls-Royce 1 s refusal thusfar to continue \·Tith the engine it \·ras buildinCJ 

for Lockheed's L-1011 airbus has, according to Lockheed Chairman 

Daniel J. Haughton, "created a serious lack of confidence in British 

industry 1 s ability to fulfill other contractual obligations." Jl.nother 

u. s. airline official involved in the Rolls-Royce-Lockheed negotiations 

t·Tas more explicit: 

If this program is dead, you can be damned sure the Concorde 
is dead as far as t·re are concerned. 

(Aviation '!eek, February 15, 1971, p. 35) 
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The most unkindest cut of all may come from the British and 

French governments thems~lves. 

Aviation Week reported in its special February 8, 1971, 

issue on the Concorde tha~: 

There is quiet, behin.\ the scenes opposition to the Concorde 
in top government and aerospace industry circles in both 
countries, nurtured by a fear that the Concorde's development 
fundin~ is so large it continues at the expense of funding 
other smaller projects that could have national and export 
values. ( p· 84) 

A recent speech by Briti~h Prime Minister Edward Heath 

lends some confirmation to thi3. Commenting on the Rolls-Royce 

bankruptcy, Heath said: 

Governments must rid themt;elves of the illusion that you 
can find the way to prosperity by pouring out the taxpayera' 
money in perpetual subsidie; for uneconomic ventures. (New York 
Times, February 8, 1971) 

And in a column in the Febru1ry 22, 1971, New York Times, 

London Bureau chief Anthony Lewis reported that "the British 

Treasury would dearly love to be rnlieved of Concorde." 

A decision on the Concorde is expected to come at the end 

of this month, when British Ministel' of Aviation Frederick Corfield 

is scheduled to meet again with his French opposite number, 

Transport Minister Jean Chamant. 
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The Transporta~ion Department's fears are not aroused as· 

much by the first-generation Concorde, however, as they are 

by a possible 'second-generation Concorde that would be more competitive 

in speed and payload t~ith the American SST. This would be the 

real competition if the American SST is delayed until the mid-1980's. 

But how real is the spectre of Concorde II? 

Right now it is just a gleam in a designer's eye. Aviation 

Week reports that a French advanced design team has started 

preliminary work on a second-generation COIIcorde that could be 

ready some time in the period 1980-85 (Aviati~n Week, February 

8, 1971, p. 41). It would take considerable optimism however, 

to suppose that the British, who have tried repeatedly to rid 

themselves of the first-generation Concorde, would allow the 

French to seduce them into an encore with a wholly new, second­

generation aircraft. 

Just three months ago, the British government decided not 

to fund two aircraft -- the BAC 311 and the A-300 Airbus -- that 

are part of the European 11 family of aircraft" often cited by 

SST Director Magruder as posing a competitive threat to the u.s. 
aircraft industry. In announcing the Government's decision, British 

Aviation Minister Frederick Corfield said the investment of public 

money required for the planes was excessive {Aviation Week, December 

7, 1970). This is not the action, I suggest, of a government that 

would be eager to enter into the financing of a second-generation 

Concorde. 
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There is of course a Russian SST, the Tu-144, scheduled to 

go 'tnto service in the next year or so. The Soviets have put an ad 

or two touting their aircraft in the aviation trade press, but 

as far as I know no Western airline has any thought of buying the 

Tu-144. 

General Elwood Quesada, a member of the board of AMerican 

Airlines, told the House-Senate Subcommittee on Economy in Government 

last May 7, 1970, that: 

It is often suggested that if we do not develop the 
airplane the Russians will. Let the Russians develop it. 
If they do nobody will buy it. They never have. I do 
not know of a single Russian airplane that has ever been 
purchased on this side of the Iron Curtain. I doubt 
very much if any airplane in the Russian inventory 
today could be given away this side of the Iron Curtain. 
(Hearings, p. 927) 

. IV, THE 1\f>VAN'f:A~ES OF t>ELJ\Y 

velayine the American SST by ending Federal financing would 

have two principal advantages: 

1) it would give the airlines more time to lift themselves 

out of their current economic doldrums and absorb the new 

jumbo j~ts and airbuses; and 

2) it would allow more time for the development of quieter 

SST engines, and for the resolution of uncertainties about 

the SST's impact on the uppe~ atmosphere, weather, and 

climate. 
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A. For The Airlines 

U.S. airlines lost around $170 million last year, and 

future passenger P,rowth is uncertain. At the same time, they are in 

the process of acquirine large numbers of new, jumbo-size aircraft --

principally Boeing 747 jumb0 jets, and the DC-10 and Lockheed L-1011 

(maybe). airbuses. 

Given this situation, their attitude toward the SST seems to 

be, not surprisingly: "We'll buy it if we have to, but we're not 

in any hurry. 11 

Just last month, Robert F. Six, President of Continental 

Airlines (which has reserved three SST delivery positions) told 

the Senate Aviation Subcommitte: "I don't think there is a rush 

for {.the SS!.l·" (February 3, 1971, transcript, p. 353) 

Others in the industry have stronger feelings about it. 

Former FAA head General Elwood Quesada, now a member of the 'board 

of American Airlines, told the House-Senate Subcommittee on Economy 

in Government last May 7, 1970, that: 

There are a lot of people that say that the airlines wish 
the airplane would go away. And I am one of them. 
(Hearings on SST development, p. 937) 

Six European airlines have reserved a total of 29 SST 

delivery positions. Accor~ing to Aviation Week for December 14, 1970, 

"None of the airlines is particularly eager to take early del\very 

on supersonic a.\,f~raft." Privately, this report said, these 

airlines hope for a stretchout "that will p,ive them time to absorb 

the wide-body jets before the supersonic transport is ready for 

service." (p.19) 
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B. For The Environment 

1. Airport Noise 

A delay in developing the SST would allow more time to solve 

the SST's airport noise problem. 

Just last week, Boeing, GE, and the Transportation Department 

began proclaiming that the SST's airport noise problem has been 

solved. The production SST, they said, will be able to meet the 

108 EPNdb maximum noise level set for new subsonic aircraft 

by the FAA on approach, takeoff, and at the sideline. (New York 

Times, February 23, 1971) 

There is a little more to this than meets the eye, however. 

First of all, when this claim is put officially on the record, it 

becomes more cautious. In a letter to me dated February 19, 197~, 

SST Director Magruder put it this way: 

We are now optimistic that prior to production commitment, 
the capability of the commercial SST to achieve noise levels 
consistent with those required for certification of new four­
engined, intercontinental subsonic aircraft will be demonstrated. 

Furthermore, what effect are these new developments going to 

have on the range, payload, and economics of the SST? The major 

factor in this projected noise level improvement is a decision 

to increase the size of the engine in the production version of 

the SST. According to Aviation \-leek, aGE official has conceded that: 

The planned changes in engine size will have some adverse 
impact on the economic characteristics of the production 
version of the ai~craft .... He said the most likely result of 
the en~ine change is that the return on investment to the 
airlines could suffer due to the increased price of the engine. 
The payload fraction of the total gross weight will decline, 
he for~c~:;tlnd the gross weight will increase as well. 
CAviat1on Week, February 15, 1911, p. 26) 
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In his letter to me, Mr. Magruder alluded to this problem: 

These improvements in aircraft and suppression performance 
were only recently identified; therefore, we have not been 
able at this point in time to fully analyze the impact, if 
any, on the economics of the aircraft .... We are certainly 
optimistic that the technology is now in hand to afford this 
significant reduction in SST noise without a prohibitive 
advPrse effect on the performance or economics of the United 
States SST. 

But even if all goes well, and SST noise is reduced to 108 

EPNdb without sisnificant performance or economic penalties, i.; 

this going t,, be enough to satisfy the noise-plap,ued communities 

that now surround airpo~ts? The SST, after all, will not enter 

airline service ~ntil 1978 or 1980. Suppose the noise of subsonic 

aircraft has been reduced well below 108 EPNdb by that time -­

will a 108 EPNdb SST still be acceptable? 

An indication of the answer to that question is contained in 

the comments of the Airport Operators Council International on the 

proposed FAA supersonic airport noise regulations. AOCI member 

airports handle virtually all of the international scheduled airline 

traffic in this country •. In a letter to the FAA datect October 26, 

1970, AOCI President Hatthias E. Lukens said: 

Neither the public nor Congress will tolerate the introduction 
of a new airplane, built largely with public funds, with noise 
levels greater than that produced by aircraft which will have 
been in operationfur the precedin~ eight years. (FAA Docket 
No. 10494) 
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This view is supported by the comments of the Transportation 

Administration of the City of New York, signed by Commissioner 

Charles LeeHham of the Department of Marine and Aviation: 

It is the essence of this position and cornment that certification 
of any supersonic aircraft must be withheld unless that aircraft 
is capable of operation without increasing the present aviation 
noise imposition on any community area around or near an airport .•. 

There is certainly no other course open if any SST is to 
operate at an airport in New Yurk City. (FAA Docket No. 1049q) 

The question then becomes, can the noise of the subsonics 

be reduced ~JeloH 108 EPNdb? There is strong evidence that it can. 

A just-published study by the National Academy of Sciences -

National Academy of Engineering entitled "Jamrica Bay and Kennc,~y 

Airport"·, revie\-lS two rrograms to reduce engine noise which have 

been underway at NASA since 1966. The NAS-NAE report concludes 

that "the present fleet of 707 and DC-8 aircraft could be quieted 

to 95 PNdb for an added investment of approximately $4,000,000 

per airc:raft. 11 In addition, ~~~aircraft with engines properly 

optimized to noise criteria, should be able to meet a new noise 

rule, 10 EPNdb lower than FAR 36 tthe rule establi3hing the 108 

EPNdb maiimul":]_, with l ~"SS than 10 percent cost penalty . 11 (Volume 

II, p. 116) 

The NAS-NAE study group therefore recommended that the Department 

of Transportation 11 establish a regulation requiring that all 

new aircraft have engines that are quieter by 10 EPNdb (effective 

.perceived noise level) below present standards by 1975." (Volume ... 

I, p. 2) 
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In issuing the present 108 EPNdb rule for new subsonics, 

the FAA committed itself to achieving additional ~oise reJuctions 

"as soon as technology permits": 

The FAA cannot responsibly accept -rthe 108 EPNdb level) 
as satisfactory ~-Jhere ·further noise reductions are avaiTable 
and reasonable. (Fed. Reg., Vol. 34, No. 221, Nov. 18, 1969) 

Even if the SST can meet the 108 EPNdb limit by 1978, therefore, 

it is not goine to be good enough. With more time and research, 

it may well be possible to develop an SST that will be no noi~ier 

than subsonic jets of the same era. But to continue the program 

now with no prospect of reducing the noise below 108EPNdb would be 

folly. A much better course would be to end Federal funding of 

the SST now, while continuine to devote funds to programs aimed 

at reducing engine noise. 

2. Upper Atmcsphere 

The MIT Study of Critical Environmental Problems in July, 1970, 

concluded that the potential impact of the SST on the upper 

atmosphere and on weather and climate was a matter of "genuine 

concern 11 
: 

fWie perceive that man's activities as he fliesthc.projected 
~00 SSTs can have a clearly measurable effect in large regions 
of the world where they will fly, and quite possibly on a 
global scale. The effects will be most pronounced in the 
stratosphere, but we cannot exclude the possibility of significant 
effects at the surface. We must emphasize that, due to the 
uncertainties in the available information and its interpretation, 
we cannotre certain about the magnitude of the various effects. 

57-453 0 - 71 - 25 
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Therefore, we recommend that uncertainties about SST contamination 
and its effects be resolved before large-scale operation of 
SSTs is implemented. (Report of the Study of Critical 
Environmental Propl~rns, p. 107) 

As the f1IT study makes clear, we just don't know what the 

impact of the SST will be on the upper atmosphere, and a great 

deal of scientific work is needed before t-Te will knon. 

On July 20, 1970, SST Director Magruder announced a $27 

million research program to explore SST environmental problems, 

including the possibility of upper atmosphere pollution and 

weather and climate modification. Mr. Magruder told the Senate 

Transportation Appropriations Subcommittee on August 27, 1970, 

that this research program tvould provide "unequivocal" answers 

before the decision on SST production is made sometime in 1973-74. 

(Senate Hearin8s, p. 1337) 

However, in a June 5, 1970, report describing the weather 

and climate modificc\tion research, Dr. Robert H. Hhite, Administrator 

of the Environmental Science Services Administration told Mr. 

Magruder that, t-rhile the scheduled program "should have answers 

to many of the questions ~about climatic effects from aviatio~7 

by 1973 when a decision concerning the production of a fleet of 

U.S. SST aircraft must be made": 

rlany of the prcblems being investigated are exceedingly 
complex and positive assurance of success by 1973 is impossible. 
Further, new problems may be uncovered; in many cases the 
new ~roposed programs examine virgin fields of the atmosphere 
and its properties. 
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Despite Mr. Magruder's assurances t~at all the answers will 

be found by 1973, therefore, it appears that more time will be 

needed to determine just what the SST's impact on the upper 

atmosphere will be. 

However, Mr. Magruder has also contended that the impact 

of the SST on the upper atmosphere cannot be determined without 

flying the two proposed SST prototypes: 

ITI't(f:J desired degree of certainty about these mattei'S has 
not been attained, and for that matter cannot be attained 
until the prototype SSTs are test flown. These two 
airplanes provide an additional and potentially very 
useful test-bed to evaluate fully the above environmental 
questions - to bridge the gap between rhe r•al and theoretical 
world. (liThe SS'f and the National Interest", presented on 
August 12, 1970, to the Executive Committee of the National 
Aeronautics Association) 

This contention is challenged, however, by Dr. Richard L. 

Garwin, who headed a review of the SST in early 1969 by a panel 

of the President's Science Adviro.ry Committee: 

It is not the prototype construction or flight test which 
.. -3nswers the environmental questions -- it is the research 
program, completely independent of the prototype. \·7hen 
Mr. , r1agruder says the prototype is an exc,~lent opportunity 
to acquire experimental data of broad environmental and 
meteorolof,ical value, he much overstates the case. The U-2 
flies ':ery inexpensively at present in the al ti.tude region of 
the SST, andthe.SR-71 flies both nir,her and t·astcr Most 
of the research 11ould be done without any actual flying in that 
re~ion, e.g. by balloon fli~hts, etc., but what flying is 
required could be done just as well by the U-2 and with 
occasional involvement of the SR-71. (Supplement to prepared 
oral presentation before the Senate Transportation Appropriations 
Subcommittee, August 28, 1970) 



386 

Dr. Garwin's view is confjrmed by tbe comprehensive description 

of DOT's upper atmosphere research program prepared by Dr. White 

of the Envit,onmental Science Services Administration, which I 

mentioned earlier. As described there, the program involves 

monitoring the stratosphere with existing aircraft, simulated 

laboratory experiments, mathematical and geopnyeical ••rr.odellin:~" 

of the upper atmosphere, and the formation of contrails in the 

stratosphere with existing aircraft. Nowhere is there any suggestion 

that the two SST prototypes will be needed or used. 

This research into possible upper atmosphere p~llution ~ and 

weather anc climate changes should be continued until solid 

answers are found. The ss~ prototypes are not needed for this 

research. Federal fundin~ of the SST should be'ended, therefore, 

so that the research can go forward at an orderly pace without 

"crash program'' pressures a!).d distortions. 

V. CONCLUSION 

I come to delay the SST, not to bury it. Let us vote an 

end to the further expenditure of taxpayers· money on the SST. 

Then, if private industry can build an environmentally-sound 

SST with private money in a few more years, Let us give them our 

blessing. 
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In the ~antime, we should bring to bear the fullrcsources 

of the Federal government in order to aid the 14,000 aerospace 

workers who may be laid off as a result of this action. Thcyh along 

with other unemployed or underemployed aerospace industry workars, 

should be given retraining if retraining is necessary. Then every 

effort should be made to channel them into new work that will benefit 

them and the nation. New skills and new ideas are needed in mass 

transit, pollution control, housing, health care, and a host of 

other areas. The men and women who have proved their ability 

and inventiveness in the aerospace industry ~an make a 

contribution herefuat can have truly lasting value. 
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STATEl\IENT BY 1\!R. REUSS 

Mr. REuss. Thank you, ~fr. Chair1nan, and I will obey the admoni­
tion of the Secretary of Transportation from yesterday that we oppo­
nents of the SST refrain from hysterical slogans. I an1 not going to 
utter any hysterical slogans. I am going to refrain, for instance, from 
looking at the opinion pol1s which show that 90 percent of the Alneri­
can people don't want the SST or don't want to pay for it, and I am 
not going to shout "power to the people," so there will be no problem 
with hysterical slogans at all. 

I want to talk briefly not about ecology, which has been discussed 
by earlier witnesses, but about econmnics, and I suggest that the funda­
Inental question before your subcom1nittee and before us all in Con­
gress is whether the Government ought to subsidize private activity 
except where the general welfare is clearly involved. ~{y point here is 
that in the SST progra1n the general welfare is not involved. 

About one-half of 1 percent of the American people now take an 
international trip by airplane every year and only 8 to 10 percent of 
international travelers are able to pay a premium fare. That means 
that about one in 2,000 Americans IS a candidate for the SST today. 

If you take ~fr. ~{agruder's projections for 1085, he says then that 
10 percent of our people will be flying internationally. 'Vell, assuming 
the same 8 tD 10 percent who can pay first class will be flying on the 
SST, that would be at most 1 percent of the Atnerican people in 15 
years. 

Now, whether it is 1 percent or one-twentieth of 1 percent, that num­
ber obviously doesn't represent the general welfare. It represents a 
limited g-roup. It probably is true that 1 percent of the American 
people like yachts. I don't hear anybody suggesting, and I am glad we 
don't, that the Federal Govern1nent therefore subsidize yachts. This 
would make jobs, I suppose, but it is not under consideration because 
it obviously is not for the general welfare. 

I think that it would be a n1istuke to continue the SST. It is too bad 
that we have expended $1 billion or 1nore on it, but to pour further 
hundreds of tnillions into it seems to me a mistake. · 

This comn1ittee showed us all a good example which I heartily sup­
ported a year or two ago when, though the Congress had poured many 
millions of dollars into the l\lohole project. for digging- a hole under­
neath the Pacific. we derided to stop funding that program. I think 
that wa~ a wise decision. The decision was basically that when one 
has made a 1nistake one should cut one's losses. I don't think we 
1nade a h!istake at the outset. 'Vhen we started the l\lohole it seen1ed 
like a good idea. Equally. I don't think we tnade a mistake when we 
r(\alized that circumstances had changed and therefore we weren't 
going to f!O on with it. 

I sav thiR hf'cause I think that everv membPr of this committee. and 
certnh'tlv Chairman ~fahon. vonr ~ireat chairman. has as a philo­
sophical prf'cept. in all of their appropriations mnttm·s that the tax­
pa:vers of the lTnitrd Statf's ought not to subsidize private, activity 
exrrpt where it i~ for the getwral welfare. 

If wn stop tlw. RRT this wonlrl nffrrt. tlw 4.000 workrrR at HoPing and 
n total of ahont. 10.000 more, 14.000 in all. at GE and thn \'nrions snb­
rontrartors. and I am drPpl~· srnsitivf' to thrir pli ~ht. Ont· Ciovrt·mnf'nt 
Operations Committee through the Conservation Subcommittee which 
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I have the honor to chair, held hearings 2 or 3 1nonths ago on whether 
the United States could not n1arshal its existing programs and appro­
priations for air pollution, water pollution, 1nass transit, so as to get 
on with those essential jobs and at the smne time cushion the shock 

Jo Boeing and the aerospace industry generally, and we had n wealth 
of testimony that the peculiar genius of the aerospace industry, which 
is in large systems approaches, could well be transferred to this. 

So I would be very hopeful that if the Committee on Appropriations 
decides that further expenditures on the SST arc not conducive to the 
general welfare, that it would use its superintendence over the other 
progrmns which it has in these important fields to cushion the shock. 

1\s far as Boeing itself is concerned and as far as its stockholders 
arc concerned, I an1 ·~·m·y interested in the hardheaded estimate of a 
prominent 'Vall Street investlnent fil'ln, Clark, Dodge & Co., which a 
couple of 1nonths ago advised its clients, and I am quoting from their 
newsletter : 

'Ve feel that cancellation of SS'l, will enhance Boeing's near term pi'ofitability 
while greatly improving its chances to increase its aircraft market snare and 
earnings in the mid-seventies. 

And it spells that out at great length, saying that even though Boe­
ing apparently wants the SST, it would be a 1nore profitable and 
economical company if it didn't get this help from the Government. 

Now, I have to recognize that if our Governtnent decides that 
further public funding of the SST should not be continued, we would 
have to recognize that that does give the first round to the Concorde 
and the Russian TU-144. The question that I ask 1nyself is, is that so 
bad~ Let's look at history. · 

In 1948 we were obviously on the threshold of the age of the civilian 
jet. There was a la-:.·gc group of sincere pcople-I don't call thmn a 
lobby-who wanted a subsidy for Boeing and others in order to per­
mit them to be the first on the scene. By a governmental decision at 
the time it was decided not to subsidize ·Boeing, so the British got in 
there first, and this is what the group urging the subsidy had been 
warning against. The British produced the Comet with government 
subsidies and the Cotnet was an economic and comtnercial dud. 

~feanwhile, Boeing all on its own without Governn1ent subsidy 
produced to its great credit the 707 and the whole series culminating 
in the 747 and helped to 1nake An1erica the leader in the air world. 
I think that sound decisions were n1ade bee a usc the Govm·mnent did 
not intervene and disto1t 1narkct decisions. 

Now, ~Ir. Volpe testified yesterday about the Russian 'fU-144, con­
tending that the Hussians were working Ycry hard to see that, and 
he said, "You can bet that they'll be taking ·orders at the Paris Air 
Show." 

Well, in my judgment you can bet that they will not be getting 
any orders there because I think that the generality of 'Vestern air­
line leaders is going to agree with a distinguished member of the 
Board of 1\n1crican .. A.irlines, Gen. Elwood Quesada, who recently 
said, and I want to quote him: • 

It is often suggested that if we do not develop the airplane the Russians will. 
Let the Russians develop it. If they do, nobody will buy it. They never have. 
I do not know of a single Russian airplane that hns ever bPen purchased on 
this side of the Iron Curtain. I doubt very much if nny airplane in the Russian 
inventory today could be given away this side of the Iron Curtain. 
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As far as the Concorde is concerned, its vroprietors, the British 
and French, seem to be increasingly fearful that it is going to be 
uneconmnic. They are fearful about the deniat of landing rights by 
envirmunentally conscious States and localitit~s, and they are very 
fearful that its seating capacity is not enough t) provide an economic 
payload. 

Just the other day the French proprietors of the Concorde an­
nounced, in their phrase, that the Concorde is not a restaurant and 
so they are thinking of cutting out eating facilities in order to find 
10 extra seats. 'Ve can contemplate that one day they are going 
to announce that the Concorde is not a comfort station and cut out 
the lavoratories. But operating in this way on both ends of the 
alimentary canal is not going to conduce to a plane. the people will 
want to travel on. So I say leave to the British, the French, and 
the Russians the first, and I think commercially ill-fated, round of 
the SST. I.Jet Bo~ing bide its time and take advantage of the $1 
billion-plus of subsidy it has received from the Government. Let it 
use tnarket determinations in deciding whether, when, and what 
kind of environmentally sound second round SST needs to be pro­
duced and tneanwhile-for I share whatever initial judgments were 
made on this that turned out to be erroneous-let us all admit that 
we are big enough to correct, a mistake before it consumes several 
h\tndred million more of the taxpayers' hard-earned dollars. 

Thank you very much, Mr. Chairman. 

THE GENERAl~ WEJ~FARE AND TIIE SST 

~fr. McFAr~L. In the testimony before this committee the director 
of the P.ro~ram~ ~~:· Mag-ruder, po_inted out that this plane is highly 
productive, and will do se.veral tJmes as much work as any other 
aircraft previously built. I wonder why you refer to it as a luxury 
commercial aircraft~ 

~fr. REuss. Simply because, even using ~fr. Ma9:ruder's fi~ures, it 
affects at most 1 percent. of the American people. I would think that. 
the fig·ure I g-ave you of one-twentieth of 1 percent. i~ nearer right, 
but I will accept ~fr. Mag-ruder's figure. Thus, it. is not in my judg­
ment a g-eneral welfare prog'ram. 

Our canals, our railroads, our merchant, marine, our waterways, 
are general welfare programf;. They carry goods or persons for the 
g-reat hulk of our people. But the SST does not do that. any more 
than the g-reat. luxury liners that were .Paid for by the taxpayers of 
Eng-land and France and Ttalv in the Inter-war period were for the 
general welfare of their people_ and that is whv they were given up. 

~fr: ~~~F.\r.L. ~fy unden;;tanding- of what yo\t say is t.hat 'you f<',el 
that. It would serve onlv a verv small fraction of the people of the 
Unit~d Rtates. would hnve ver;· little economic e.ffect. nnd would be 
a luxnrv we can't. afford. Is t11at about what you are snying~ 

~fr. RF.trss. That. is precisely it in terms of those who beiwfit direct­
ly. Now. nny economiP nctivit.y which employs directl:v 14.000 people 
ns the. RRT now dors has some indirect benefits. T think it would also 
employ ns many as nO.OOO people in the two prime and the man:v sub­
contractors if wr udna lly got into a !lOO-plnne nrodnct.ion. and then 
the bntcl1er, the bnker, and the candlestick maker of course have a 
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multiplier effect. All of that is good arithmetic and g-ood economics. 
but we come back to the fundamental question: should the Govern­
ment put into n1otion something which is not, if I mn right, for the 
general welfare. 

The rulers of Egypt who built the Pyramids thought that the Pyra­
mids were in the Egyptian national interest. History takes a less ex­
alted view of _it. ~ am not .comparing the SST and the Pyrmnids, but 
the real question IS: Is a g1 ven governmental project of broad enough 
interest so we should subsidize it? 

Thus, as 1\fr. l\IcFall knows, I vote for projects which involve Gov­
ernment subsidy but which I feel benefit large numbers of people. 
This one I don't beHeve does except in the indirect sense that if we 
had the Government subsidizing the building of yachts that would 
put people to work and the butcher, baker, and ·candlestick 1naker 
would profit by it. 

Mr. 1\fcFAr.JJ. You are fnmaiar with~ but not impressed by, the 
statistics that 1\fr. l\[agruder ~ives showing the rather large number 
of people who would be using the. SST? 

1\{r. REuss. Yes; I have used his statistics. At most, it is 1 percent 
of our people. He says that by 1985 10 percent of the American peo­
ple will be flying internationally. That is 10 times as many as fly now. 
I concede his estimate. I can't disprove it. But e.ven taking that and 
taking the fact that only about 8 to 10 percent of the people are will­
ing .to pay a premimn price-and unless you pay a premhtm price for 
the 3S'r you are simply going to drive out the subsonics- I come out 
at 1 percent on 1\{r. 1\fagrudcr's figures and to me that is not enough. 
For there to be a general welfare subsidy I believe it should require 
direct benefits to the great majority of A1nerican people. 

1\IILITARY TECHNOLOGICAL BENEFITS 

1\fr. McFALL. We have heard testiraony from Mr. 1\fagruder that 
the 707 and many of the other airplanes that we have in our inventory 
at the present time are the result of investment by our country in 
military planes amounting to approximately $2 billion. You nmde a 
statement indicating that the 707 was built by Boeing without Govern­
ment help. I wonder if you are familiar with this statement made by 
1\lr. 1\{agruder? 

Mr. REuss. Oh, yes. In fact, I quote director 1\fagruder's statement, 
or part of it~ on page 2 of my lengthier statement. 'Vhat Mr. Magruder 
says is, and I quote from him on August 12: 

At the present time a unique situation has develop€d-the commercial aircraft 
technology for large aircraft ln. the SST area has exceeded military technology. 

What he is saying is something that should be of great concern to all 
of us. He is saylng that there is not going to be any spinoff any Inore. 
Therefore, if we establish a precedent w1th the SST, I am afraid the 
Government is going to be asked to displace the market place and eco­
nomic considerations from here on out. 

It is true that the 707 profited from military jet aircraft technology. 
However, Boeing received not a cent for its RD&D on the 707. Boeing 
is welcome to profit from military supersonic aircraft technology to­
day and I presume is doing so. 
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~fr. McF Ar,r •. Except that ~fr. 1tfngrude~ s~ys they used all the tech­
nology that had been dC\·eloped and put 1t Into the 707. 

~fr. REuss. Yes, and this is one statement of 1\fr. 1\fagruder's that I 
can't quarrel with. I think, however, he opens our eyes to a rather 
alarming prospect, namely, that the taxpayers of the United States 
will be called upon from here on out to subsidize the research, develop­
ment and demonstration of generations to come of private commercial 
planes, and that involves a very fundamental question of the general 
welfare. 

We have gotten our domestic mainline air travel off of subsidy now. 
I think the pioneerinrr work of this committee in rruidinsr them off of 
subsidy was in the national interest, but, whereas our domestic airlines 
do car·rv a substantial number of Americans and thus can be said to 
trench on the public general interest, certainly this can't be said of the 
international SST now or in the future. 

THE CONCORDE AND TU-144 

~fr. 1\fcFAu,, The testimony that we ,have reeeived is that the Con­
corde is ~oing to be a successful plane, and I gather from your testi­
mony that you don't feel that it is going to be a success at a11. 

Mr. REuss. I think it will not be a commercial success. That is to 
say, an airline, Pan An1 or whoever, which feels itself locked in and 
g-oes through with its commitment or its option to buy, will buy it. 
The people who fly on that Concorde are going to enjoy that luxury 
by dint of the tax subsidy of the taxpayers of Great Britain and 
France, and that isn't economic. 'V'e could, as I said before, subc:;idize 
yacht. ownership in this country. Nobody is suggesting that., but. we 
could do so, and yachting could be relatively cheap because the Gov­
ermnent could pick up the tab with yacht stamps, or smnet.hing like 
that, but. that doesn't. make it part of the general welfare. 

1\fr. 1tfcFALJ,, If the taxpayers in Britain and France do, however~ 
decide to subsidize the Concorde and the Concorde becomes a good 
flyint:r airplane, wouldn't it ha,·e an effect upon our general welfare, 
particularly if they take over the leadership role in t.he field of build­
ing airplanes? 

~fr. REuss. No. IIonestly, no, Mr. Chairman. Frmn the standpoint 
of our general welfare the 1 percent of the Americans-! will call 
them no fancy nan1es-the 1 percent of the Americans who want to 
fly SST can then do so on a Russian TtT-144 or Concord~, or what­
ever they want. TJ1en America and American industry will be turned 
loose along- guidelines which have 1nade American· industry great, 
namely, that we don't go in much for State £ocialism here. 'Ve go in 
for ~~ market economy; and they will, inclr,ding I hope Boeing, be 
figurmg- out what the world needs on a IP.ttrket basis for the second 
genPration of SST's. 

This whole conversation, incidentally, yours and 1nine, presumes 
that the environmental problem will be solved. But assuming that is 
done, thPn Hoeing will p:et on with it as it did so weB in 1950 nnd 
1952. If Hoeing determines that there is no SE:'nse in a second g-enera­
tion RST because the public dopsn't want. it~ then we ought to thank 
God .for the American free enterpri~e system. And if the British. the 
Russians, and the French are such fools as to want to pour their public 
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funds into a continuation of such an uneconomic first or second gen­
eration plane, let them. I~t. our 1 percent who want to fly them take 
advantage of that, just as we took advantage of the II omerie, Titanic, 
the lle de France, the Bremen, and all the other defunct liners of the 
interwar period. 

l\fr. l\fcFALL. You seem to b~ saying eventually we are going to build 
an SST, but economically it would Le better for us to stop th1s project 
now and let the French and British go ahead with the Concorde. You 
itnply that it would be econ01nically better for us to drop the $1 bil­
lion that we have invested in the SST, and wait until the Concorde 
is tested by the French and the British, and then we will be able to 
pick up tlie ball nnd beat the French and British very easily. Is that 
what you are saying? 

l\fr. REuss. Substantially. Then we can pick up the ball if that great 
determiner of economic activity, the free market, convinces Boeing 
that this is the thing to do. And again just to protect the record, I want 
to express that both you, Mr. Chairman, and I have been conducting 
this discussion exenvironmental considerations. We have assumed there 
are no environmental problems because they will alter it either way, 
but if there were no environmental problems and we were just talking 
economics, I would be just as zealous in my feeling that we should not 
further fund the SST. 

Mr. l\fcF ALL. How long do you think we can safely delay this 
program? 

Mr. REuss. Oh, I think we have had it. I think that the investment 
has to be for practical purposes written off as was the investment on 
the Mohole, the Florida Ship Canal, and all the other ideas whose 
thne came and then passed. 

NEED FOR GOVERN~IENT FINANCING 

1\fr. 1\fcFALJ ... Then somethne in the indefinite future we would start 
over? 

l\fr. REuss. Not we, the Government. I don't think we, the Govern­
tnent, should subsidize any more a transportation system of such lim­
ited general benefit as the SST. What I was suggesting was that if the 
1narket does want a good second generation SST, an environmentally 
sound one, if travelers-if the 500,000 Americans who think of them­
selves as SST passengers-are willing to pay for it, then I think that 
Boeing will go right ahead and Chase ~fanhattan and First National 
City will be -delighted to grubstake them and that play of free eco­
nomics which has 1nade our country great 'vill once again enjoy its own. 

I frankly don't think that the grandeur of the lJnited States resides 
in its flirtations with Soviet-type socialism. Let then1 make the TU--
144. They don't haxe a marketplace determining pleasures and pains. 
That is why Czechoslovak shoe factories made a11 size 12 shoes for a 
dreadful year or two, because the market wasn't in there dictating 
what they ought to make. 

'Ve have a market economy and it is so ironic to me that th£1, adminis­
tration of ~fr. Nixon which profpss~s dedicaHon to the market econo­
tny, which thinks well of Professor ~filton Friedman in general 
1narket ter1ns, should be blowing the horn for state socialism in the 
form of SST. 
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Mr. MoFALL. Then leaving the environmental points aside, your op­
position to the SST is not really on whether or not we ought to have 
a SST, but whether the Government ought to indulge in this--

1\fr. REuss. Subsidy. 
Let's not say terrible or g-ood. A subsidy which does not benefit the 

genera_lity of people in the country. It benefits a limited few. 
I thmk not. You have to have some philosophy of suhsidy. Other­

wise, we could be subsidizing everybody. 1\fy own is that the g-eneral 
welfare must be affected before we subsidize private industry. I would 
be surprised to find that. Chairman 1\fahon disag-reed with that. 

McFALL. He is ,::roing to g-et to yon in just a second. 
Have you any questions, 1\fr. Chairman? 
1\fr.l\fAnoN. No questions. 
1\fr.l\fcFALL. Anyquestions,l\fr. Conte? 
1\fr. CoNTE. I want to take. this opportunity to cong-ratulate our col­

league. There is no doubt, whether you ag-ree with him or not. he has 
done his homework and done it well. No matter where he appears here 
in the 0ongress, he does an exce11ent job. 

He and I 1tave been on the same side of the issue 1nanv t-imes over 
the years. I l1ave always found him to be fair and one who, as I say, 
does his homework. 

This particular project has bipartison support, whether we 1ike it 
or not 

Mr. REu~~. I think that is correct. 
1\f r. ·coNTF.. Thank you. 
1\fr. McFAI~L. Mr. Yates? 

CONCORDE AND THE SST 

Mr. YATE~. I want. to congratulate our distinguisl1ed rolleague for 
a very fine ~~b\tement .. I thoug-ht he handled very well the nr~uments 
on ho'th sides of the issue before coming out logically and conclusively 
ag-ainst the SS'I'. 

Do yon agree with n1e~ ~fr. Reuss, that tl1e relationship between the 
C'onrorde and the RST is one in which thev feed on them~elves: that 
the RST takes sustenance fron1 the Conrorrle, nnd the Conrorrle takes 
sustenanre from the SRT ~ Do yon have the impre~~ion that I have, 
that when ROAC <>ommitterl its .gnffe of telling- the truth about what 
the Conrorde's earninp:s were likely to he, there must. have heen an 
explosion in the DepartnlPnt of Transportation that reverberated all 
the way across the Atlantic to the companies that were making the 
Concnrde? 

1\fr. RF.tT~A. I am sure there was. I have to add, the.re is nothing 
sinister about tl1at. A 11 of ns wl1en we espouse n ranse, espouse it for 
all it. ic;; worth. I guess I am gniltv of that myself todny. 

1\fr. YATF.-~. T must ronfess tluit. I plead inilt.y to the same. Anrl with 
that, again I think our colleague is to be commended for a very fine 
presentat-ion. · 

1\fr.l\fcFAI,J,. Ten o'clock tomorrow morning. 
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'V'EDNESDAY, MARCH 3, 1971. 

WITNESSES 

RUSIJELL A. BROWN, COALITION AGAINST THE SST 
MISS LOUISE DUNLAP, ASSISTANT COORDINATOR, COALITION 

AOAINST THE SST 
LAU.RENCE I. MOSS, THE SIERRA CLUB 
DAVID BROWER, PRESIDENT, FRIENDS OF THE EARTH 
GARY A. SOUCIE, CONSERVATION DIRECTOR, FRIENDS OF THE 

EARTH 
GEORG·E ALDERSON, LEGISLATIVE DIRECTOR, FRIENDS OF THE 

EAR'l.'H 
DUANE YORK, TECHNICAL AND FINANCIAL CONSULTANT 
WILLIA1'4: :M. MAGRUDER, DIRECTOR, SUPERSONIC TRANSPORT 

DEVELOPMENT, DOT 
B. J. VIl~RLING, DEPUTY DIRECTOR, OFFICE OF SUPERSONIC 

DEVELOPMENT, DOT 
R. E. PARSONS, ACTING DEPUTY DIRECT.OR, OFFICE OF SUPERSONIC 

TRANSPORT DEVELOPMENT, DOT 
BON. CLARENCE BROWN, U.S. REPRESENTATIVE FROM OHIO 
FLOYD E. SMITH, PRESIDENT, INTERNATIONAL ASSOCIATION OF 

MACHINISTS AND AEROSPACE WORKERS 
DR. FRED SINGER, DEPUTY ASSISTANT SECRETARY FOR SCIEN­

TIFIC PROGRAMS, DEPARTMENT OF INTERIOR; CHAIRMAN, SU­
PERSONIC TRANSPORT ENVIRONMENTAL ADVISORY COMMITTEE 

DR. WILL KELI.OGG, DIRECTOR, .LABORATORY OF ATMOSPHERIC 
SCIENCES 

DR. LEO BERANElt, CHIEF SCIENTIST, BOLT, BERANEK & NEWMAN, 
INC.; CHAIRMAN, SUPERSONIC TRANSPORT COMMUNITY NOISE 
ADVISORY COMltnTTEE 

Mr. McFALL. The committee will come to order. 
)Ve will begin with Mr. RusselCBrown, and Miss Louise Dunlap, 

who has asked to introduce Russell Brown. 
So that you may understand N1e schedule, we will proceed then 

with Laurene~ Moss, Dtlvid Brower, Duane Yorke, and Floyd Smith 
from the International Association of ~fachinists this morning, if we 
can. If we can't, we will start as soon as we can this afternoon with 
Floyd Smith, Congressman Clarence Brown, and then we will bring 
back ~fr. ~fagruder with Dr. Singer, Dr. l{ellogg, and Dr. Beranek. 

~fr. YATES. Mr. Chairman, what do you Jnean by with them? You 
don't mt?an they are going to testify the same time he does? 

~fr. McFALL. What we would like tQ do would be to have Dr. Singer 
present his statement, Dr. Kellogg present his statement, Dr. Beranek 
present his statmnent, and then have Mr. 1\fngruder come back for 
the cross-examination. 'Ve would have all the scientists to answer any 
questions that relate to their particular field of expertise. 

~fr. YATES. Well, I wanted to ask ~fr. Ma(J'ruder about certain as­
pects of t:he contract which do not relate to tfte scientists. 

Mr. McFALL. He will be ava.ilabl~ for that. 
Mr. YATES. 01{. Very good. 
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~fr. McFALL. However, since some of the guestions presented to him 
would be in the field of the environmentalists, you might hn able to 
get better infor1nation in those areas fron1 them. 

~fr. YATES. 01{. I think that 1nakes sense. 
~fr. l\fcFALI~. 'Ve welcome you before the committee, l\liss Dunlap. 

We will be pleased to ha.ve you introduce l\fr. Brown. 

STATEI\IENT oF LouisE DuNLAP, REPRESENTING CoALITION 
AGAINST THE SST 

l\fiss DuNLAP. Good n1orning, ~fr. Chairman and members of the 
subcommittee. My name is Louise Dunlap. I am assistant coordinator 
of the Coalition Against the SST. Before introducing the first wit­
ness this morning I would like to very briefly submit several things 
for the hearing record to help complete the data available. First, 
is a letter from Dr. ~filton Friedman, the econmnist at the University 
of Chicago. It is a letter to Senator Jack 1\filler, dated December 2, 
1970, stating why Dr. Friedman on purely economic grounds sees no 
justification whatsoever for the Government financing of the SST. 
Second, a brief analysis by Dr. Richard Garwin, industrial physicist 
and member of the President's Science Advisory Committee, stating 
why the SST prototypes will not be useful in testing the environ­
mental impact of the SST. Third, an analysis by Dr. George Eads, 
of the Department of Economics at Princeton, which reflects the 44 
States that would lose money on the SST based on Department of 
Transportation figures and Industry figures. Fourth, a column by 
Dan Coughlin of the Seattle Post Intelligencer, dated January 1, 1971, 
entitled "The SST: Does Boeing Need It?" And, finally, an analysis 
of the employment based on industry figures, which we will su~mit 
before the end of the week for the formal hearing record. 

INFORMATION SUPPLIED FOR TilE RECORD BY THE COALITION 
AGAINST THE SST 

Mr. McFALL. 'Ve shall include the information you referred to at 
this point in the record. 

(The information follows:) 

Senator JAcK MILLER, 
United States Scnatec, 
Washington, D.O. 

DECEMBER 2, 1970. 

DEAR :;;F.NATR 1\ftLJ,ER: Prof. David Nelson of Luther College has asked 
whether I would write to you about my views on the SST. I am glad to do so. 

1. On purely economic grounds I see no justification whatsoever for GO\·ern­
mPnt financing of the SST. The rPnl issue iR not whPthPr the- SST should be 
built, but whether it should be subsidized by the U.S. Government. The SST 
should be built it it Is a commercially feasible proposition that wlll repay its 
costs. If it is, then no Federal subsidy is needed. It will be in the self-interest 
of thE' airC'rnft rompanles to hull<l it. If it is not in their self-interPRt to build 
it without a subsidy, then on economic grounds it is not in the social interest 
to build it with a subsidy. That Is simply to throw good money away. The argu­
mPnts mndP thnt it will give johs or that it will acid to our halnn<'E'·Of·rmymE'nts 
surplus and the Uke are all red herl'ings that have no economic validity whatso­
Pver. It no subsidy is given to the SST, then taxes can be reduced by that much 
or other Govt-rnnwnt PXliPncliturPs ltwreased h~· that muc>h. ThE' dollm·~ left in 
prh•ntE' hnnrls or thP other GovE'rnment <'xrwnditnrt>s wlll have just as much of 
nn impact on employment as money spent on the SST. 
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, 2. Just as the t>mployment and balance-of-payments arguments made for the 
SST seem to me utterly invalid, so I must state in all candor that the ecology 
and pol!ution arguments against the SST seem to me invalid. Pollution will come 
predommantly from the carriage of passengers by air regardless of the kind of 
airplane. The sonic boom argument is, of course, entirely valid insofar as it is 
special to the SST and not to other types of aircraft which would substitute 
for it. 

3. The argument that we must build an SST t() compete with France and 
Britain's Concorde project seems to me utterly false. If their project is not 
commercially justified, they will lose money on it that will reduce their economic 
strength. Their throwing good money out is no reason for us to do so. On the 
other han(}, if their project is commercially justified, then I expect an SST to be 
commercially justified for our own aircraft manufacturers without government 
subsidy. So wl1ether the Concorde venture is a major mistake, as many people 
in France and Britain now believe, or whether it is a sound and desirable venture, 
it does not justify our subsidizing the SST. 

4. The only valid argument that I can see for a subsidy to the SST is one 
that has not been made openly. That argument is that the current mood of the 
country and of Congress is starving the military for research funds, that there 
will be a military spin-off from the work on the cl\'ilian SST, and that this is 
the only way to get funds appropriated for an essentially military purpose. I 
have much sympathy with the view that the present climate of opinion is re­
ducing too much of the funds available for military research, but I cannot 
ar.cept the morality of doing by deception what the public at large is not willing 
to do directly. Insofar as this argument is valid, it calls for a direct attack on 
the public attitude. 

1 conclude, therefore, that if I were a Senator, I would vote against an ap­
propriation for the SST. 

Sincerely yours, 
MILTON FRIEDMAN. 

From: Coalition Against the SST, 235 Massachusetts Avenue NE, Washington, 
D.C. 20002 638-2525 February 20, 1971 

What the Protoypes Would Not Settle 
Tbe SST prototypes wHl not be useful in testing the environmental impact of 

the SST. Dr. Richard Garwin, an industrial physicist and member of the Presi­
dent-.s Science Advisory Committee, testified as follows before the Senate Ap­
propriations Oommittee on August 28,1970: 

There is some confusion about the purpose of the prototypes. These prototypes 
do not Iiave tlie purpose of exploring the Mach 2.7 flight regime and the altitude 
regime of 60 to 70,000 feet-this is already far better explored by the years of 
experience with an operational fleet of SR-71 reconnaiss.ance aircraft which fly 
at Mach 3+ nt this altitude and higher. 

The SST prototypes do not fill the function of determining passenger response 
to the provision of SST travel, since in the planned flight-test period, they will 
make only ~~wo or three oceanic crossings, if any, and without passengers. The 
SST protot.vpes are manutactw·ing prototypes, which serve only to confirm the 
designs of the Boeing and General Electric Company. There are few pleasant 
surprises in testing of this type of prototype-there are many unpleasant sur­
prises. The knowledge of manufacturing cost of the prototypes will be of little 
value in determining production cost on t11e actual SST, since that is likely to 
be manufactured by different processes. 

Nor will the prototype serve to alleviate any environmental concerns, since 
the production of sulfur-bearing particulate matter, the influence of water vapot· 
in the stratosphere, etc., can never be determined by a brief flight test of one or 
two aircraft, but must be inveRtigated by real research not involving high-speed 
aircraft. 

Further, the sonic boom on the ground beneath the aircraft which is predicted 
bY Boeing to exceed 2.5 pounds per square foot during cruise and 3.5 pounds 
per square foot during aeceleratlon, and whiC'h will be felt along a swath more 
than 50 miles wide below the aircraft track, has no chance in the production 
aircraft of being weaker than the predicted figures. Finall~·, the airport noise, 
which is such a tremendous problem with the SST, can be perfectly well deter­
mined without a prototype aircraft in hand, since it is a function of the engine 
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design and of the aircraft characteristics which are determined by the design 
and not by the building of the aircraft. 

Boeing and DOT scientists ~orroborated Dr. Garwin's point with respect to 
upper atmosphere t~stlng, during discussions at the Conference on Aircraft and 
the J.Jnvironment (\Vasbington, D.C., February 8, 1971). Atmospheric testing, 
they said, would be done with balloons, telemetry, and military supersonic air­
craft such as the SR-71 ; the prototypes could help, at best, only by confirming 
the results of these tests. 

44 STATES LOSE MONEY ON TilE SST 

SST proponents have urged Congressmen to vote for the SST to keep their 
states from "losing" potential subcontract money. But they have failed to point 
out that this Federal money is not free; it comes from the taxpayers' pockets. 

This fact sheet aims to give a more realistic picture by presenting costs as well 
as benefits-showing what your State will have to pay for subcontracts it might 
receive. 

Forty-four States lose money on the SST program. Comparison of the potential 
subcontrarts with the state's minimum tax contribution (its share of the $1.3 
billion Federal subsidy for SST design and prototype phases) shows a net loss ln 
these States. Taxpayers would have to pay out more In taxes for the SST than 
their States might recel ve throuy,h subcontracts and contracts. The extent of this 
loss is shown below. 

The Department of Transportation admits that the 11potentlal subcontracts" 
figure is inflated, because where a particular subcontract could go to either of two 
companies in different States, the value of that subcontract is reflt>cted in both 
States' subcontract figures, even though only one of them will finally get the job. 
Source ot data shown on the following pa.ge 

SST Tax Support: Computed by taking the State's percentage of total U.S. 
income taxes paid by individuals and corporation~ (U.S. Statistical Abstracts for 
1969, page 389). This percentage was then applied to the $1.3 billion Federal 
share of prototype program. 

Potential Subcontracts: Department of Transportation map J-3-300, dated 
July 10, 1970 (showing potential subcontract funds for the entire prototype pro· 
gram). 

Potential Contracts: Department of Transportation. 
·Source : Dr. George Eads-Dept. of Economics, Princeton. 



State 

Alaska .••...••..•••••..••.•...•..........•..•....•. 
Alaba.na •••.•...•.•..••................•.•. _____ .. _ 
Arizona ......••...•....••.•................•••.. __ • 
Arkansas .••.•...••.•.•....•.•....•.•.••••.. _ .... __ _ 
California._ ..••..•. _ •.. _._ •... _______ .... ______ . __ _ 
Colorado ••••••.••••••• _ ••.. _ •• _ .. _ •..•••• _._ ••. ___ • 
Connecticut._._ ••••.•.•...•••.•.....•.••••••••.•••. 
Delaware •• _ ••••••• _ •.• _ •..•••• _ ••.•• _ .••••• __ ._ •.. 
Florida ••••••.••••••.••.•••••••.••••••••.•..•••..••• 

~:~:li~::::::: ::::::::::::::::::::::::::::::::::::: 
Idaho ••••••.•.•......•..•...•..•...•••.•.........•. 
Illinois •••.•••••.••••..•••..••••.•.........•....•... 
Indiana ••••••.••..•...•..••••..• _____ .•.•.....•... _ 
Iowa •••••..•••.•.• _ •.•• _ ....• _ .. __ ••...• ___ ._. __ .. 
Kansas •••• _ ••.••••••••..•.•••.......••••..••.•.... 

~:~~~~~t::::::::::::::::::::::::::::::::::::::::: 
Maine •••.•...•.•.••...••... ·----- •••..••.• __ ._ ..•. 

~:m~~~:e1rs~:~:::::::::: ::::::::::::::::::::::::: 
=~~~~:01a~::: :::::::::::::::::::::::::::::::::::::: 
~~~::~!!: :::::::::::::::::::::::::::::::::::::::: 
Montana •.••••.••••••••...•••••....••••••••••...••• 
Nebraska. __ •••..•••••.••.•.. _._ •••.•.. _ ••••.•.••. _ 
Nevada •••••••.• -------· .••••.•.•• ____ .•...•.••..•• 
New Hampshire .•.•••...•..•..••••.••...••••••...•.. 

~:: ~!~~::::::::: ::::::::::::::::::::::::::::::: 
New York •••••.••.••••...•.••••..••••••••..•.•••..• 
North Carolina ••••••••..••••..•.•.•• _ •..• _ •••••.•.•• 
North Dakota •..•••••..•..•• __ ••.. _ ••.•...••••••.. _. 
Ohio .•••.•••••.•••.•...•.......•••.••..••••••..••.. 
Oklahoma ••••..••....••.••••• _ •.••• _ .••••..... _ ..•. 

~~~~1~i:ra:~f: ::::::::::::::::::::::::::::::::::::: 
South Carolina ••.•••.•.•.••. _ .••..•.•.• _ ••••...•..•• 
South Dakota •.•••..•••.•••••...••.•.•.•...•.••. __ .. 
Tennessee ••• _ •••••.•.••.•.••••..•..••.•......• ---­
Texas .••••..•.•.••.•••.••.•.•.•••.•••••..••.•..••.. 
Utah •••••.•••.••..•..•.••••••..•••••••••.••..•...•. 
Verrront. _ •••..••.••.••..•••••..••.••••..•••...•.•• 

5~\1~::!~~~: ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~:: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: 
Wyoming .••••.•••••.••.••••••..•••••••••••••••.•••. 
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SST tax 
support 

(millions) 

$1.3 
11.7 
6. 5 
5.2 

149.5 
19.5 
27.3 
7.8 

28.6 
22.1 
5. 2 
3.9 

115.7 
35.1 
13.0 
10.4 
11.7 
14.3 
3.9 

40.8 
44.2 
89.7 
26.0 

5. 2 
39.3 
2.6 
9.1 
2.6 
3.9 

50.7 
3.9 

245.7 
20.8 
2.6 

87.1 
11.7 
11.7 
94.9 
7.8 
7.8 
2. 6 

1S.6 
57.2 
3.9 
1. 3 

20.8 
23.4 
5.2 

27.3 
1. 3 

Potential 
subcontracts 

$0 
.8 

23.9 
• 2 

176.6 
.1 

36.7 
.2 

3.2 
.08 

0 
0 

33.2 
21.1 
2.6 

23.0 
3.8 
.002 

0 
218.5 
21.7 
52.5 
14.3 
0 
1.3 
0 
.03 
.1 
.2 

16.8 
.1 

54.2 
.4 

0 
88.1 

.6 
3.4 

13.7 
.1 
• 01 

0 
6.9 

27.3 
0 
.4 

2.5 
J.3 
.J 

9.~ 
0 

t Figures not available. 
llndudes subcontracts awarded as of July 1, 1970-Source Boeing and G.E. 

[Seattle Post Intelltgencer, Friday, Jan. 1, 1971] 

Potential 
contracts 

$0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0(1) 

0 
0 
0 
4.0 
0 
0 
0 
J 
0 
0 
0 
0 
0 
0 
1.0 
0 
0 

0(1) 

0 
.1 

0 
0 
0 
0 
0 
0 
.6 

0 
0(1) 

0 
0 

DAN COUOIILIN : TilE SST: DOES BOEING NEEP. IT? 

Difference 

-$1.3 
-10.9 
+17.4 
-5.0 

+27.1 
-19.4 
+9.4 
-7.6 

-25.4 
-22.02 
-5.2 
-3.9 

-82.5 
-14.0 
-10.4 

(1) 
-7.9 

-14.3 
-3.9 

-22.3 
-18.5 
-37.2 
-11.7 
-5.2 

-38.0 
-2.6 
-9.07 
-2.5 
-3.7 

-33.9 
-3.8 

-190.5 
-20.4 
-2.6 

-11.~1) 
-8.3 

-81.1 
-7.7 
-7.8 
-2.6 
-8.7 

-29.9 
-3.9 
-0.3 

-18.3 

-5S> 
-18.1 
-1.3 

The Boeing Co. as well as this region may be better off if Congress mixes the 
U.S. supersonic transport program. 

It such a thought sounds like dangerous heresy In this airplane building capital 
of the world, so be it. 

To be sure, an almost overwhelming argument exists in support of the SST's 
construction. The country surely will lose if we turn our backs on the projt>et. 

The psychological impact lf the program .1S not funded is terrifying to contem­
plate. The area needs a bit of good economic news for a change. 

And nobody can seriously argue that the loss of 4,800 jobs-that's the number 
of persons currently employed at Boeing on the SST-would have a bouyant effect 
hereabouts. 

But in balance we'd come out ahead. 

57-453 0-71--26 
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Such a conclusion has no~hing to do with misplaced environmentalist con­
cern, either. The myth that the plane will cause some kind of vast upper­
atmospheric pollution has been demolished by reputable scientists. 

It is, rather, based on several financial facts and figures that mean the end 
of the world won't occur if the lawmakers ultimately go against the plane. 

Stephen Bepler, aerospace analyst for Clark, Dodge, and Co., goes so far as to 
recommend purchase of Boeing stock in event of an adverse Congressional 
decision. 

In contrast to the job-creating aspects of it all that we've been focusing on 
in our concert for SST, Bepler instead looks at the company's cash position along 
with other aircraft that would prove better for the company ami the rest of us 
if the firm's attention were shifted out of the high-speed business and into another 
kind of aircraft. 

He describes the paradoxical situation as "interesting'' from an investor's 
standpoint. J .. et's look at his assessment: 

"With the elimination of the current significant investment Boeing is funding 
in the SST, near-term earnings should improve. 

"Further, the absence of a required massh·e future invE-stment (to initiate 
production) could well allow the company to turn its attention to other, nearer 
term and potentially far more profitable programs-specifically, a wide-bodied 
twinjet. 

"Boeing's ability to do so will he f:lnhanced by n govPrnment return of com­
pany funds already expended on the SST, the freeing-up of its rtop engineering and 
design tE>am and the fact ·that the logical comp(>titors for such a plane­
McDonnell-Douglas, Lockheed, the British Aircraft Corp. and the European 
A-300B Consortium-are all in a position whE-re a full thrust program on a wide_. 
twin seems either teclmically or financially impossible." 

A company spokesman poo-poohed the idea, but that could have been because 
his joh is to push the SS'.r. Aside from ~ST and compan:y projects currently 
being worked on. the spokesman said "we have nothing announced or planned." 
But Bepler couldn't have just dreamed up the idea. And Boeing would get $40 
million or RO back from the go,·ernment if SST is canceled. 

The key word in Bepler's Analysis, of course, 'is "profitability." 
And rthnt leads to jobs just as surely as SST, with n lot less turmoil. It 

adds up. 

To all .Members of Congress. 

OIL, CHEMICAL, & 
ATOMIC WORKERS INTERNATIONAL UNION 

lVashington, D.O., Jlarch 6,1971. 

I am writing to urge you to vote against the Supersonic Transport appropri­
ations. The environmental arguments for and against the construction of the 
plane have heen made by eminent scientists. You rna~· recAll the environmental 
controversy some years ago about fallout from nuclear weapons testing. Then, 
as now, eminent scientists lined up on both sides of the question. Time ulti­
mately resolved who was rfght in that controvers~·. However, the harm that we 
now know occurred is irreversible. 

Our experience with that environmental controversy demonstrntes the validity 
of the observation of the E-minent French physiologist. Claude Bernard. who 
said, "True scien<'e teaches us to doubt And In ignorance to refrain." Bernard's 
admonition is estH~lnlly valid in the case of t11e SST. 

As a labor union, we are extremely concerned over the possible loss of jobs if 
the dE'Cision is made not to construct the SST. In this im:;tnn<'E', Congress has a 
re~ponslbility to enact legislation to provide funds for projects that will utilize 
the skills of thP workers affected. It is unnecessary for me to detail these projects. 
We are all aware of the present state of our environment and the great unmet 
sorinl nE-eds of our society. There is much work to be donE> that will benefit man. 

Let me point out that the unemployment situation will even be more pro­
nounced If n dedslon to build the plnnE' fl;; rearhE'd and thE'n it turns out that thP 
environm£'ntnl doubt we possess tnrnR out to be trnP. Our Nntlon rnnst hP tnrnE>d 
aronnn from Its dead eml environmental direction. An opportunity E>xlsts now to 
use the proposed SST work force in constructive pursuits. We urgently hope that 
Congress chooses that direction. 

Sincerely yours, 
ANTHONY 1\IA?.ZOCCHI, 

Director, Oltlzen.!hip-Leoislative Department. 
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Miss DuNr~AP. 1\nd now I would 1ike to introduce Russell A. Brown, 
Senior Research Engineer, the Idaho Nuclear Corporation. ~Ir. Brown 
is also Chairn1an of the SST Study Cmnmittee, and a director of the 
Idaho environmental council. Today he is representing the coalition 
ogainst the SST as well as the Idaho environmental council. 

STATEMENT OF RussELL A. BRowN 

Mr. BROWN. }lr. Chairman, 1nembers of the subcmnmittee, my name 
is Russell Brown of Idaho Falls, Idaho. I an1 a research chemiCal en­
gineer with a special interest in the field of applied 1nathematics. ~ly 
testimony is on behalf of the coalition against the SST and the Idaho 
environmental council. 

The last line of defense for the supersonic transport concept seems 
to be the notion of its inevitability. After all other arguments have 
failed, the pron1oters and supporters of the SST have fallen back on 
the idea that, like death and dawn, it is a part of man's future. "If it 
is to be, they declaim, it 1night as well be ours". If one ignores the noise, 
the sonic bomns, and all the potential environmental hazards of the 
SST, the argument of inevitability has a certain passive, albeit amoral 
charm. But that argument has a gross flaw. The objeetive of my testi­
lnony today will be to explore and define that flaw and, in the process, 
to demonstrate that the supersonic transport would be a tragic waste 
of our money. 
~ly purpose is to expose the deception and weakness in the SST pro­

motion by describing Its true potential as a transportation system. The 
essence of the SST prmnotional catnpaign is its portrayal as "prog­
ress", as the next step forward in transportation efficiency. This siren 
song of "progress" is the true "motherhood" statement of the age of 
technolo~y. 

'Vhat IS the reality behind this prmnise of progress~ 'Vhat of this 
lure of a better system of transportation 1 'Vhat of the hope of advance­
tnent to the third g-eneration of air transport systen1s ~ If we examine 
th~ SST clinically, if we strip away the uncommonly generous opti­
mism of the boosters, what can we learn~ 

WHAT CLAil\IS HAVE BEEN 1\IADE l'OR THE SST? 

On August 27, 1970, the Director of the SST program for the De­
partnlent of Transportation, 'Villiatn 1\I. ~Iagruder, testified before 
the Senate Appropriations Com1nittee. He stated that the SST was 
"twice as productive as the largest jumbo jet" (that figure has been 
widely used by supporters of the SS'l' to help justify it-and is still 
being used). It was used yesterday by 1\fr. 1\lagruder, and the day 
before by ~Ir. Volpe. . 

~Ir. 1\Iagruder, an air transportation industry specialist, sold a 
productivity standard that had little value; his glowing claim was 
based on seat-miles per hour for an SST traveling at top speed * * * 
strangely forgotten was the time required for takeoff and landing, 
acceleration and deceleration, refueling-, passenger, and bagg-age trans­
fer, and, strang-est of all, operating costs. A trne standard of trans­
portation efficiency is sent-miles per dollar. 1\{r. ~:fngruder did not err 
nor was he <'fireless. !lis carefully packaged statement was a deliberate 
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attempt to mislead the Congress. 'Yhile true in the literal sense., ~{r. 
l\Iagruder's claim was in the spirit of advettisements for patent medi­
c.ines~ where great things seem to be promised, but are seldmn delivered. 
~Ir. ~[agrnder's testimony seemed to pt·omise double productivity 
when widely published industry figures show that it could not be de­
livered. If the SST doe,s not offer any efficiency advantage over exist­
ing ,~,ystems, the claims of progress seem hollow indeed. 

A llETHOD !<'OR CALCULATIXO TRAXSPORTATION EFFICH~N'CY 

.\. simple method for determining a significant transportation effi­
cir ncy standard is to calculate seat-miles per dollar from the following 
th.·ee factors: 

1. The mnximmn number of passengers that the system can carry 
to calculate maximum possible efficiency. 

The relative cost-efficiencies are pbtained for different operating 
costs by a similar calculation. If the average hourly operating costs 
of the SST were, for example, 50 percent higher than the 747, the cost­
corre,cted efficiency is obtained by dividing the "equal cost" SST effi­
ciency by the ratio of the SST to 747 costs, that is, 150/100 or 1.5. Thus, 
for the same base case: 

99 3 Cost-corrected basis shows relative magnitudes of efficiencies 
Em=81.7 · } 

Essr=-· = 66.2 as passenger-trips/dollar 
1.5 

Thus, for the same base case 1isted above the efficiency for the 747 
would be 81.7 and the cost-corrected efficiency for the SST would 
be 66.2. ~ 

The cost-corrected effieiencies may be further generalized by con­
vetting the data to percentage efficiencies of one system relative to 
the other. If the percentage '"is based on the relative percenta.ge ef­
ficiency of the SST to the 747, a positive value will indicate superiority 
of the SST and a negative value superiority of the 747. 

For E747=81.7 and EssT=99.3, the relative efficiency of the SST to 
the 7 4 7 is defined as : 

:~:;=1.217 
or an SST advantage of +21.7 percent in terms of its ultimate capa­
bility to carry passengers on a dollar basis. 

2. The lmig-tenn average time (flighttime plus groundtime) for a 
given trip length. 

a. The ave•·au-e hourly operational cost. 
'Ve may further clarify and simplify the determination by com­

paring one system to another system (for example, the SST against 
the Boeing 747 .Jumbo Jet). This cmnparison only demands an esti­
Jnate of relative (rather than absolute) operating costs. 

The effectiveness of a transport syste1n is defined as: "' 
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E _ Nr 
r- 8'"+8r.t 

E :r= Efficiency-passenger trips/hour of system x 
N z= Number of passengers carried in system x 
Orz= Actual flight time of system x 
Or.t =Average turnaround time. 

Therefore, the passenger trips/hour for the 747 and the SST are: 

Nw 
E7n=--

8H;+Or.t 

E Nss'/' 
ssr= Ossr+Or.t 

where, for a full load, Nw= 490 and N ssr= 298. 

The effectiveness of a transport system is defined as the number 
of passengers a system may carry and, if you are calculating maximu1n 
efficiency, that maximum number divided by the total time per trip. 
That total time includes the flight time and the turnaround time. In 
the calculations I have used here I have used the estimated full 
load figures of 490 for the 747, and 298 passengers for the SST. 
Present variations that are planned now are 440 for ~he 747 and I 
believe 270 fort he SST. · ·· 

The passenger-carrying efficiencies defined above are also the base 
figures for the cost efficiencies for the two systetns. In fact, if the 
hourly operating costs for both the 747 and the SST were equal, 
the calculated E-values would be a measure of the relative passenger 
trips per dollar. The absolute dollar-based figures may be calculated 
if the hourly costs are known. For the purposes of this study, the 
relative efficiencies wiH suffice. 

If E7u=81.7 and EssT=99.3 (see first values in table I), the cost 
efficiencies can be obtained by dividing theE's by the hourly operating 
costs. If the costs were equal, the relative magnitudes of the calcu­
lated efficiencies would not change; e.g., 

81.7 
Ew 0.817 passenger trips/dollar 

$100/hr. 

99.3 
Essr= 0.993 passenger trips/dollar. 

$100/hr. 

If, for exatnple, the efficiency of the 747 was a figure of 81.7 pas­
senger trips per hour for a given trip length, say, 3,600 n1iles, and an 
efficiency fi[!ure for the SST were 99.3, the cost efficiencies c~n then be 
obtained by dividing the efficiencies by the hourly operatin~ costs. 

For the cost-corrected figures based on a 50 percent higher SST op­
erating cost, where E1u = 81.7 and Eut = 66.2, the relative efficiency of 
the 747 to the SST is: 
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or an SST "advantage" of -23.4 percent (an algebraic description of an SST 
disadvantage of 23.4 percent). 

The general formula for calculation of the cost-corrected efficiencies on a 
percentage basis is: 

Percentage advantage of SST relative to 747= [~;:; -1.0 J 100. 

Percentage disadvantage* of SST relative to 747= [%;~~ -1.0 J 100. 

•ExpreSS('d as a minus numlx>r. 

The general for1nnla for the calculation of the cost-corrected effi­
ciencies on a percentage basis is included in n1y testimony. There is 
no point in reading that. 

THE PARAMETRIC STUJ)Y 

The next step in examining this question in a general way is to con­
duct what is called a partunetric study, and I will explain it very briefly 
here. 

A para1ne1 ric study is a "brute force" technique for overwhelming 
ignorance. The significant variables in a system are identified and their 
expected ranges are established. An equation such as I have defined 
earlier, defining the desired response, is derived frmn known relation­
ships. The response is then calculnted for all cmnbinations of the signifi­
cant variables (parameters). 

The c01npleted calculation yields a matrix (something like the grid 
points on a map) of responses. The defined response surface is then 
used to evaluate the critical parameters and, if one or more of the 
parameters were accurately specified, predict the exact response or 
possible range of responses. 

The parametric study of the SST and the 747 is described in the 
attached report, which I have submitted for the record, "The SST vs. 
the 747." Cost-corrected transportation efficiencies were calculated for 
180 different combinations of four in1portant parameters: 

1. 1_'rip distance. 
2. SST to 747 speed ratio (determining the ter1ninal to ter1ninal 

times). 
3. Turnaround time (reflecting the average ground titne for 

each trip, entering the holding pattern to departure after clear-
ance). -

4. SST /747 operating cost ratio. 
ThP. 180 cmnbinations were the product of three trip distances (3000, 

a600, and 4200 miles), that last fi~re being outside the presently an­
nounced range of the SST, three SST to 747 speed ratios (2.50; 2.22, 
and 2.00}, four ayerage tunraround times (1, 2, 3, and 4 hours), and 
five operating cost ratios (ranging from 0.9 to 1.5). The results are 
shown in Table 1. The calculations were then reduced to relative effi­
eiencies for sample values, shown in Table II.1 'Vhile the exact operat-

1 Table II and l•'lgurP~ 2 and 2A In thl' attachoo rPJIOrt ar(' '·alld de-serlptlons of sy.stpms, 
but did not ·show ('Qllal \'alues for equal differences because of the standard anoma!y of 
rela tlve percentages. 
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ing levels for the systems are not known, the calculation of effiriences 
over the ranges described should include the true values. Consideration 
of the type of response surface that can be drawn from t]u?se data can 
show general behavior characteristics of the system (just as one can 
determine the nature of a mountain slope by studying the contour map r 
of the area). 

RESULTS 01'~ THE PAH.\l\H~TRIC STGDY 

A qualitative map of the responses shown in Table II is illustrated 
in Figure 1. This plot shown zones of advantage and disadvantage of 
the SST as a function of both the turnaround time and the hourly 
operating cost ratios. At a turnaround ti1ne of 2 hours and at a cost 
ratio of 1.2 (SST is 20 percent higher) the SST is less efficient than 
the 747. 

Figure 2 provides a quantitative plot of the data described qualita­
tively in Figure 1. The efficiency response surface is shown by lines of 
constant relative efficiency. For the example used in Figure 1, the SST 
is 16 pcrcont less efficient than the 747. The data used in Figure 2 is for 
a 3600-Jnile flight. Similar plots for 3000- or 4200-mile flights if they 
become possible may be obtained from table II. The response surfaces 
frmn these data will be very similar of that of figure 2. 

Figure 3 shows the e1fect of assumed constraints on the potential op­
erating efficiencies of an SST. If SST hourly operating costs are not 
less than 1.25 times 747 costs and if turnaround-time could not be less 
than 1.5 hours, the SST system would operate at an efficiency disad­
vantage of 15 percent or more (compared to the 747). 

CONCLUSIONS 

1. The SST is not generally competitive with the 747 on an overall 
efficiency basis. If efficiency estimates are based on passenger-miles per 
dollar, the SST is inferior over much of the operating space consid­
ered in this parametric study. Generous estimatPs of the critical op­
erating parameters (turnaround time, speed-ratio, and operating cost) 
still result. in the SST operatin~ at a 15 percent to 35 percP.nt disad­
vantage compared to the 747. This estimate is in line with estimnt.es 
provided for the surcharge that would be necessary for the SST to be 
profitable. Longm· flight lengths (say a maxi1num of 4,000 1niles) 
would improve its performance slightly, but do not change the gen-
eral characteristics of efficiency. ~ 

Just as the SST is a time Intensive svstem and derives its advan­
tages from being fast., it is also very sensitiYe to delay. 

(NOTB: The capital cost of an SST will be approximately 2.5 times 
that of n 747 and the fuel <'onsumption will be 40 percent to 60 percent 
hi~ther on a passenger-1nile basis.) 

2. The performance of the SST is extremely sensitive to turnaround 
time and hourly operating co'5t (relative to the 747). 

3. The effects of unequal turnaround times and passenger loading 
factors were not included in this study. Turnaround effects can be ex­
tracterl from Table I. Equal percenta12:e load factors will not change 
the relative transport effieiencies of the two systems. UneQual load fac· 
tors could be studied in further detailt~d parameters studies. 
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4. The n1ost probable rebuttal to the lower efficiency of the SST is 
that the tin1e saved by its use outweighs its inefficiency as a 1nass trans­
portation system. 'Vhile valid for much longer time periods (e.g., 6 
hours by plane vs. 6 days by ship), this argument decays as the time 
differences approach the hours and minutes range. Considering the 
known ground transpott lags, the New York to Paris trip will require 
approximately 6 hours from city to city by SST and 9 hours by 747. 
The advantages of arriving in Paris at 3:00p.m. instead of 6:00p.m. 
serm s01newhat ephemeral. 

5. This study has not touched upon the well-documented environ­
mental hazards, safety risks, and economic and technical uncertainties 
associated with the SST. "rhen these factors are coupled with failure 
of the SST to provide even equivalent (to existing systems) trans­
portation efficiency, the modest time savings provide insufficient justi­
fication for further funding. 

The claims of progress and productivity for the SST have clearly 
been oversold. 'Vhen we exa1nine those crttical factors which control 
productivity, we find that there is a high probability that the SST sys­
teJn will not be, as l\fr. ~Iagruder said, twice as productive, but will be 
less efficient than existing planes. The simple analysis used as a basis for 
1ny testi1nony could have predicted the recently announced economic 
problems of the Concorde. Even the super-salesmen of the DOT must 
be hard-pressed to defend that sinking swan. Recent esthnates indicate 
that the operating costs of the Concorde will be double tho&e of the 
747. The people of Britain and France have wasted billions of dollars 
on a systmn that never had a chance. 

The same fiscal and poltical gynumstics that were used to promote 
the Concorde have and are being used to sell the lJ.S. SST. The bizarre 
aspect of the whole situation is that perfectly cmnpetent technologists 
have been spending their time desperately trying to create a justifica­
tion for a loser. Once a program of this nature Is started, the natural 
instincts of a scientist to objectively evaluate the probabilities of suc­
cess are completely subordinated to an effort to defend the program. 
If reasonable assumptions indicate that the project may fail, tnore 
hospitable assumptions are used. If projected fuel consumption figures 
make the systetn look bad, a domesticated expert is acquired to play 
jiggery-pokery with the units until, smnehow, they look better. ~ly 
instinctive reaction to such trickery is an expanding distrust of any 
of the claims 1nade by the promoters. 

The Departn1ent of Transportation's presentation yesterday was a 
masterful advertising job. It emphasized the positive. It delineated the 
rewards in the most optimistic tones. It told us what a superb invest­
ment the Nation is making in the SST. It contained a minor paradox 
to be sure. After assuring us that the DOT would recommend project 
cancellation if envirmunental problems were detected, ~{r. ~lagruder 
spent the rest of his thne telling us about the 500 production models 
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which wil1 be sold and will be flown. One's imagination is stretched by 
the thought of l\lr. ~fagruder·s strPnm of enthusiasts later recommend­
ing canceJlation because of any minor problem such as sonic boom or 
excessive fuel consumption. 'Yhat l\lr. ~fn~ruder nf'glected to describe 
was the probability, and the price, of failure. I cannot describe those 
probabilities and prices in more than a speculatiYe way but I can 
SUJ!~est some that should be considered as possible. · 

The obvious one has been discussed by members of the subcommittel'. 
If canceled at the end of prototype testing, the loss is $1.3 billion. If an 
objective market analysis shows that the 1nost probable distr·ibution of 
sales centers around, for instance, 200 SST's, we lose in the range of 
$400 million. If centered about 300, we are supposed to break evf'n. 
If centered about 500, we are promised $1 billion return on our in­
vestment. 

But yet another roll of the dice must be considered. Suppose that 
another $1.3 billion is required from the Government to 1neet the gap 
between available private capital and the $5.2 billion to $5.5 billion re­
quired for production. 'Vhat is the breakeven tnarket then~ 'Vould the 
Nation then be caught in a supersonic crap game that we couldn't win? 

These questions were not answered by the DOT, but they must be 
answered, if only on economic grounds, if Congress is V> decide 
whether or not we are committed to a losing game. 

The SST promises dubious benefits at exorbitant cost. 'Vhen its po­
tential economic failure is added to the wide range of technical un­
certainties and environmental hazards, the modest time savings for 
international travelers provide scant justification for further public 
subsidy. Private capital will not support this venture. No lesser stand­
ard of judgemeut applied for the use of tax dollars. 

'Ve ha,·e reached a time for the exercise of technical abstinence. 'Ve 
can no longer afford the luxury of proceeding with a Lechnologica 1 
project merely becnuse we ha,·e the cnpnbility to do it. 'Ve should dis­
criminate between the necessary and that which is merely novel; we 
must now substitute the prudent for the possible. 

The SST is neither necessary nor prudent. 
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(The attachments to ~Ir. Brown's statement follow:) 

TABLE I.-CALCULATED EfFECTIVENESS OF THE 747 AND SST AS A FUNCTION OF OPERATING PARAMETERS 

!Both planes full: 747--490 passengers, SST -298 passengers! 

Turn- 747 effec-
around tiveness SST efficienc.l cost-corrected passenger trips per hour 

Flight time (hours) time (passenger (SST/7 7 tota: hourly operating cost ratios) 
------- (hours) tnps, houq 

SST 747 both E74 ESST(l.5) ESST(l.2) ESST(l.l) ESST(l.O) ESST(0.9) 

2.-oo~::~::~--- -- ·- s: oo·- -------- -i ------- ·ac7- 1.5 1. 2 1. 1 1.0 .9 
66.2 82.8 90.3 99.3 110.3 

2. oo ____ --· 5. 00 2 70.0 49.7 62.1 67.7 74.5 82.8 
2. 00.------ 5. 00 3 61.3 39.8 49.7 54.2 59.6 66.2 
2. 00 ------ 5. 00 4 54.4 33.2 41.4 45.2 49.7 55.2 
2. Z:i _____ -_ 5. 00 1 81.7 61.1 76.5 83.3 91.7 102.0 
2. 25_------ 5. 00 2 70.0 46.8 58.5 63.7 70. 1 79.0 
2. 25.------ 5. 00 3 61.3 37.8 47.3 51.6 56.8 63. 1 
2. 25.------ 5. 00 4 54.4 31.8 39.8 43.4 47.7 53.0 
?. 50_------ 5. 00 1 81.7 56.7 71.0 77.4 85.1 94.6 2. 50 _______ 5. 00 2 70.0 44. 1 55.1 60.1 66.2 73.6 
2. 50 _______ 5. 00 3 61.3 36.2 45.1 49.3 54.2 60.3 
2. 50 _____ -- 5. 00 4 54.4 30.6 38.2 41.6 45.9 51.0 
2.40 _______ 6. 00 1 70.0 58.5 73.1 79.6 87.7 97.5 
2. 40 _______ 6.00 2 61.3 45.2 56.5 61.5 67.8 75.3 
2. 40 _______ 6. 00 3 54.4 36.8 46.0 50.2 55.2 61.4 
2. 40 _______ 6. 00 4 49.0 31.1 38.8 42.4 46.6 51.8 
2. 70 _______ 6.00 1 70.0 53.7 67.0 73.1 80.5 89.5 
2. 70 ___ - --- 6.00 2 61.3 42.2 52.9 57.5 63.4 70.5 2.70 _______ 6. 00 3 54.4 34.8 43.6 47.5 52.3 58.1 
2. 70 _______ 6.00 4 49.0 29.7 37.1 40.5 44.5 49.5 
3. 00_ ------ 6. 00 1 70.0 49.7 62.1 67.7 74.5 82.8 3. oo _______ 6.00 2 61.3 39.8 49.7 54.1 59.6 66.2 3. oo _______ 6. 00 3 54.4 33.2 41.4 45.1 49.7 55.2 
3. oo _______ 6.00 4 49.0 28.4 35.5 38.8 42.6 47.4 
2. 80.------ 7. ()() 1 61.3 52.2 65.3 71.1 78.4 87. 1 
2. 80 _______ 1. 00 2 54.4 41.4 51.8 56.5 62.1 69.0 
2. 80 _______ 7. 00 3 49.0 34.2 42.8 46.7 51.4 57.1 
2. 80 ______ - 7. 00 4 44.6 29.2 36.5 39.8 43.8 48.7 
3.15 _____ -- 7.00 1 61.3 47.9 59.8 65.2 71.8 79.8 3.15 _______ 1. 00 2 54.4 38.6 48.2 52.5 57.9 64.4 
3.15 _______ 1. 00 3 49.0 32.3 40.4 44.0 48.5 53.9 3.15 _______ 1. 00 4 44.6 27.8 34.8 37.9 41.7 46.4 
3. 50_------ 7. 00 1 61.3 44.1 55.1 60.1 66.2 73.6 
3. so _______ 7. 00 2 54.4 36.2 45.2 48.3 54.2 60.3 
3. so _______ 7. 00 3 49.0 30.6 38.2 41.7 45.9 51.0 
3. so _______ 7. 00 4 44.6 26.5 33.1 36.1 39.7 44. 1 

TABLE 11.-DATA FROM TABLE I CONVERTED TO RELATIVE ADVANTAGE OF SST TO 747 AS A FUNCTION OF 
OPERATING PARAMETERS 

747 
Flight time Turnaround efficiency, Relative efficienc~of SST to 747 (from cost-corrected "assenger 

----------- time, passenger trips per hour) T/747 hourly operating cost ratios perce11t) 
SST 747 both trips per ---------------------------

(hours) (hours) (hours) hour, E747 1.5 1.2 1.1 1.0 0.9 

2. 25 5.00 1 81.7 -34.0 -6.9 +2.0 +12.2 +24.8 
2. 25 5.00 2 70.0 -49.8 -19.7 -9.9 0 +12.9 
2. 25 5. 00 3 61.3 -62.0 -29.6 -19.0 -8.0 +2.9 
2. 25 5. 00 4 54.4 -71.0 -36.7 -25.7 -14.1 -2.7 
2 70 6. Q() 0 81.7 -10.9 +12.6 +22.8 +35.1 +SO.O 
2. 70 6. 00 1 70.0 -30.7 -4.5 +4.4 +15.0 +27.9 
2. 70 6.00 2 61.3 -45.5 -15.7 -6.7 +3.4 +15.0 
2. 70 6.00 3 54.4 -56.0 -24.9 -14.5 -4.0 +6.8 
2. 70 6.00 4 49.0 -65.0 -32.3 -21.1 -10.0 +1.0 
3.15 7. 00 1 61.3 -28.0 -2.5 +6.4 +17.1 +30.2 
3.15 7.00 2 54.4 -41.0 -12.9 -3.6 +6.4 +18.4 
3.15 7.00 3 49.0 -52.0 -21.5 -11.5 -1.0 +10.0 
3. 15 7.00 4 44.6 -60.2 -28.5 -18.0 -7.0 +4.0 
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I<Jmployment: 1953-60, research technician, AlliE>d Chemical Corp., Morristown. 
N .. J.; 196o-a2, resevrch chl'mical engineer, Allied Chemic&l Corp., Morristown, 
N.J.; 1962-67, senior research ehemical engineer, General ChPmical Research; 
1967-71, senior -::esearch E>ngineer, Idaho Nuclear Corp., Idaho Falls, Idaho. 

~[r. ~IcF AI~L. Thank you, ~[r. Brown, for an excellent statement. 
As you can well imagine, most of the me1nbers of the committees are 
nnfmniliar with the technical calculations which you have n1ade, so 
that in order for us to be able to understand and judge them, it will 
be necessary for us to have other witnesses give their version of your 
calculations. 

T am sure the men1bers will have some questions related to your 
testimony. I have a few~ which are clarifying in. nature~ so that wh~n 
we do get the J)epartment. of Transportation witnesses here, we w11l 
be able to compare your statement with theirs. 

l\fr. BnowN.l\fr. Chairn1an, mi~ht it be possible in addition to having 
the Department of Transportation witnesses analyze this study that 
you also acquire independent study capability, perhaps someone that 
could be considered i1npartial~ favoring neither side~ 

~Ir. ~IcFAr.r.. I feel we should try to have some compa.rative analysis 
of the two statements. 

l\Ir. Bnowx. Good. 
CAI,_\CITY OF 'flU: 747 

~Ir. l\IcFALI-. And I am sure that ~fr. Yates wi11 have some type of 
romparative analysis. 

ln looking at the study which you prepared I noticed that you use 
490 pt~ssengers for the 747. 'Vhy do you use 400 when I understand 
the airlines'are using only 340 to .. 360~ 

~Ir. BRowx. The ultimate design capability of the 747 and I an1 
sure some of the g<'nt lmnen from Boeing could provide help if I am 
a little bit w1·ong- on this, was originally 490. It may still be 490. At 
present I think the biggest ronfiguratimi now ordered is by Irish Air-
1ines and that configuration is 440. 
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Conversely, I have used a figure of 298 for the SST, nnd the pres­
e~lt plnns of _industry us best I could find out from the Department of 
1 ransportahon are 270. It turns out that the 440 or 445 figure and 270 
represent a similar pe.rcentnge decline frmn the maximmn capability 
I have used and~ as I indicated in mv tC'stimonv, equal percentage 
drops in load factors will not affC'ct the' contours tiwt I have describPd 
in my report. 

~fr. ~fcF.\LL. \Vhat about the 340 to :360 ~ Isn't that the number of 
seats the airlines are using in the 747~ 

~lr. BnowN. I an1 sorry, sir? 
~lr. ~fcFAu,, Are the figures of 340 to 360 seats for the 747 used in 

the calculations made by airlines at the present time'? 
~fr. BnowN. I am sure they are used at. the present time. 'Vhat I 

was addressing myself to in this very limited study was what is the 
rnaximum capability of each of these systems if we pack as many 
people into them as possible, looking at it purely in tenns of what is 
the 1nost we can do. 

I have prepared side calculations which I did not include in this 
report which give estimates for different load factors, so those num­
bers can be easily drawn. It is a tnatter of multiplying by the per­
centage of the n1axinuun load. 'Vhat I was looking for here was to see 
what we get if we stress the systeins to the ultimate. That is the nature 
of this calculation. 

RELATION 01'' TURNAROUND TIME TO PRODUCTIVITY 

Mr. ~fcFAu,. Then with reference to turnaround time, would you 
explain to U8 what the relation of turnaround time is to productivity, 
if it (~oes not affect daily or annual utilization of the airplane 1 

~fr. BROWN. The turnaround ti1ne I have described in the report is 
probably too narrowly defined. Actually, what counts in the produc­
tivity of the system is how much time It spends carrying passengers, 
say, on an annual basis; the time it spends on the ground is ver.r, costly 
for an air system. They try and keep them up as 1nuch as poss1ble. So 
the titne that a systmn spends comtng into a landing pattern, into a 
holding pattern, getting down on the ground, and waiting to get off 
again affects its long-range productivity to a great extent. 

The DOT, of course, because they are doing a promotional effort, 
use the 1nost optilnistic figures. In fact, they don't even take the aver­
age speed of the SST when they get that double productivity figure. 
They take the top ~~peed. It turns out that the average, again from their 
figures, for n New York to Paris trip is n1ore in the range, at least froln 
the ntunbers I have seen, of 1,400 miles per hour, not 1,800. So they get 
very optimistic. They forget acceleration, deceleration, climbing, 
touchdown, holding patterns, and the like. 

The turnaround tizne reflects the tiJne essentially spent. in and 
around the airport. 'Ve all know that on foggy days we can be held 
up a great deal. It turns out that the SST is extren1ely sensitive to the 
turnaround time fnctor, and, as the graphs that I have drawn show, 
as the turnaround time increases the SST cmnes to the point where it 
just cannot compete with the 747. 
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~,Ir. 1\fcFALL. As it has been explained to me, productivity is essen­
tially the ability of an airplane to carry a payload over a given distance 
at its design speed. If there would be no effect of turnaround time on 
utilization, would it still be proper to include it in a measure of 
productivity~ 

Mr. BROWN. By alltneans. If you are trying to figure out what the 
systeJn can do for you as an optimum transportation system you hav(\ 
to include all the time factot·s per trip. The trip does not just include 
the time the J?lane is flying at top speed in the air. Every trip is in a 
sense a collection of all time. increments that go into it. 

If we were to take the SST, for instance, and fly it but once a day 
it would be undoubtedly the greatest tnoney loser in the world. You 
couldn't make any tnoney on it. You would have paid $50 million, $60 
million for the thing, and when it is sitting on the ground it is losing 
you money. That is why the airlines keep their planes up. So turn­
around time is extremely important. 

TURN AROUND FOR THE SST 

Mr. McFALL. The information given to me is that the SST is being 
designed for a quick turnaround time of an hour or less. Would you 
have any comtnent on this~ 

Mr. BROWN. I believe that that quick turnaround time strictly refers 
to the time from the time it hits the passenger terminal to the time it 
takes off from the passenger terminal again. If you wanted to include 
in flight time, then, all the tin1e spent in holding patterns and the 
time spent after the plane leaves the terminal to take off, assuming it 
didn't get priority treatment, the numbers would still add up the 
san1e way. 

This study that I have done does not presuppose a special knowledge 
about just how the system will operate. In fact, if the SST promoters 
can demonstrate that they can ~t a 1-hour turnaround time on the 
ave~·age~ year in, year out, then the efficiency predictions are perfectly 
obvious in the graph I have prepared. I have included that in the range. 
In fact, in one of the ~raphs I went all the way down to zero so that I 
wouldn't leave anything out. So I hove taken that into account. I 
don't claim to have defined just where it will operate but, to use an 
analogy, I have defined the mountainside. If you tell me how mn,ny 
steps north and how many steps east you take I can tell you what al­
titude you will be at. 

1\fr. 'yATES. 1\Ir. Chairman, what is the answer to your question~ 
I atn not sure I got it. You asked him about turnnround titne within an 
hour, didn't you 1 

1\'fr.l\lcFALL. Yes. 
~Ir. YATES. 'Yas your response thnt it could make that turnaround 

tin1e 1 
~Ir. BRowx. I am in no position to judge, but what I say is if it can, 

if ~·ou look at figure 2, if you looked for turnaround time of 1 hour, it 
is on the p:raph. 

It for instance, the SST can turn around in an hour and if we in­
clude the time in entering a holding pattern and the time !!etting oft' 
the airport, the turnaround time might be an hour and n half still. 'Ve 
can get further t£'stimony on that, I am sure. 
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If you look at figure 2 and trace to the right fron1 the average turn­
around time of 1 hour~ you can see the type of efficiency advantage 
you would have, for instance, if the SST were to operate at equal hourly 
operating cost with the 747. If with a 1-hour turnaround time it can do 
that, the SST would have about a 14 percent advantage, again not 
double, only 14 percent. If the operating costs were 20 percent higher 
on an hourly basis, including all the extra fuel cost, all the double or 
triple capital cost, we find that the SST would be operating at a 4 
percent disadvantage even with that very sharp optitnmn. 

RESEARCH ANALYSIS CORP. STUDY 

~fr. ~fcFALL. You list a study done by the Research Analysis Corp. 
as a corroborative study. .. 

~fr. BRowN. Yes, in that it places its results in the satne ball park 
that I an1 describing here. 

~fr. ~fcF ALL. 'Vhen was that. study completed~ 
~fr. BRowN. I believe it was completed in 1969. In fact, that analysis 

was for the 2707-100. There are more recent figures, which are cited 
in a reference to this report published in the April 1970 issue of 
Astronautics and Aeronautics, on page 50, which bear out these costs 
per passenger 1nile. Again, it is right in the sn1ne ball park that I 
have defined. So I have a more 1nodern reference than the RAC 
report. 

~fr. ~fcFALL. That study was completed in 1966 ~ 
~fr. BROWN. In 1969, I believe. I am not absolutely sure. That is 

a second reference. It was obtained from a report done by a man 
na1ned Sherburne of the legislative reference service. 

~fr. ~fcFALJ,. The reference service study, I am told, was 1969, 
but the other study was 1narle in 1966. 

~fr. BROWN. Good. For that corroborative study I will state that 
the Astronautics and Aeronautics article, April .. 1970, corroborates 
again this ball park that I an1 in. 'Vhat that article shows is that 
SST operating costs per seat mile are higher than those for the 
747. By the tilne they get out to 1985 they project that it will be 
equal or better, but again seeing- s01ne of the assumptions that have 
been used one is not quite sure how they get to that figure. 

~fr. ~fcFALL. Have you used the latest cost data available for 
revised designs of the SST and 747 in your calculation~ 

~fr. BROWN. I have not used any cost data at all, sir, and I should 
add that I am not claiming that this study is made as an economist. 
'Vhnt I have done is define the response .. surface, because I do not 
know the operating costs. I have looked at a ratio of operating costs 
all the way from an operating cost favoring the SST, that is, 10 
percent cheaper, up to 50 percent higher, which seetned to be a 
reasonable range. Considering the capital and potential operating 
costs of the system, it seems to fall in line with the figures announced 
by industry for the higher seat mile cost. 

~fr. ~fcFALL. ~fr. Boland. 
~fr. RoLAND. I have no questions. 
~fr.l\fcFALL. ~fr. Yates. 

57-453 0-71-27 
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~fr .. YATI:S. I would li~e t<? con~Jnend our witness fo1: his very. in­
terestmg statement. I tlunk It raises some very searching questions 
abou.t .the OJ)erating efficiencies that have been claimed by the SST 
admnustrahon for the SST over the 747. 'Ve do know on the basis 
of reports that have cmne out that the Concorde operating costs will 
be as much approximately twice as much as the 747. This was the 
statPment that appeared in the paper attributed to the BOAC before 
it wns retracted the following ~fonday. 

You know, you get reports in the first blush of truth and then son1e­
thing happens and the reports are retracted, but I think your testi­
Inony g-ives us some pause with respect to the figures that have been 
A"iven us here. ·It raises, too, again the point that l\fr. Boland raised 
on the day of the fi!'St hearing when he said that we ought to p:et the 
study that the 1VInte House has refused to make available. It is a 
study n1ade by a science advisory group. The information that I have 
received is that it doesn't bear on the environment, as one would sup­
pose, but really it bears on the economies and cmnes to the conclusion 
that the SST is not the economic giant that its champions contend 
that it is. 

Again, I commend you for your study. 
~fr. BRoWN. Thank you. 
~fr. ~fcFALL. ~fr. Conte. 
~fr. CoNTE. I have no questions. 
~fr. :hfcF~\LI •. :hfr. ~finshall. 
~lr. :hhNSHALL. l\fr. Brown, you come here as a representative of the 

SST study committee, of the Idaho Environmental Council. 1:Vho 
financed your trip here~ 

l\fr. BROWN. So far I have paid n1I the expenses, sir, nnd I have 
been sleeping on a couch in a friend's apartn1ent. I hope to be re­
hnbursed for 1ny plane fare by the Coalition Against the SST. 

~lr. ~bNSHALI •. How long have you been in "\Vashington ~ 
l\fr. BROWN. I have been in 'Vashington since Sunday night. and I 

have been here on vacation. I have taken vacation time to come here. 
l\{r. 1\IINSHAI.L. You are in no way, other than being reimbut'Sed for 

your transportation, on anyone's payroll, or from a foundation of 
any kind~ 

Air. BRoWN. No, sir. 
1\fr.l\fiNsnALL. Thank you. 
l\lr. BoLAND. Mny I ask a question, Mr. ChairJnan j How much 

would you expert to be reimbursed by the Coalition Against the SST, 
~fr. Brown 1 

l\fr. BnowN. l\fy plane expenses and maybe expenses for. my meals. 
Tho plane expense for this trip here was $276. They are saving a great 
deal of money by having me sleep in a sleeping bag on a couch. 

ADDITIONAl. ANALYSIS OJ<' 1\IR. BROWN'S STATI~l\IENT 

l\[r. BoLAND. l\fr. Chairman, ~fr. Brown raises some intereEting 
questions here. It is an interesting statement and perhaps it. is one that 
has to be analyzed by experts. 

Apparently you are a good mathematician. I suggest that perhaps 
these figures o·ught to be analyzed not alone by the Department of 
Transportation but by some exp.erts outside DOT. 



417 

1\fr. YATES. You mean objective and impartial experts 1 
1\fr. BoLAND. "\\Tell, I don't suggest that the Department of Transpor­

tation is not objective or impartial. But I do think, when you get a 
difference of opinion, particularly on costs and where it is possible to 
really delineate almost precisely what the costs are, that it might be 
well to get that kind of analysis. 

It. is an int~resting statement and I certainly appreciate your 
coming. ~· 

1\fr. YATES. I think he ought to be cotnmended, too, for taking his 
vacation time to come here at his own expense and really doing a public 
service. I think he ought to be commended by the committee for that. 

1\fr. BoLAND. And we all commend him. 
1\{r. 1\fcF ALL. Especially if he is sleeping in a sleeping bag. 
1\fr. BROWN. Might I add a comment, sir~ 
Mr.l\fcFALL. Yes. 
1\fr. BRowN. The mathematics involved in this study are quite liter­

ally dinin~ room table mathematics. They were done in two evenings 
at my dining room table, in September. The arithmetic here can be 
done by any eighth grader. It is not a complex study. It is quite simple. 
It involves mathematics or economics no mol'e complex than the house­
wife uses in the market when she perceives that when eggs are 5 cents 
apiece, a dollar a dozen is a bad deal. 

1\fr. CoNTE. I have a question, 1\fr. Chairman. 
Mr. McFALL. Mr. Conte. 
Mr. CoNTE. Mr. Brown, have you submitted your findings conlpar­

ing the efficiency of the SST with that of the 747 to DOT? 
Mr. BROWN. No, sir. I have submitted the1n after we prepared this 

document, and on finances, since people are interested. Last fall we 
learned that there was going to be a vote in the Senate and I went. to 
the Idaho ~~nvironmental Council with the study and said "Should we 
publish this?" We did publish it and the Idaho Environmental Coun­
cil spent approximately $130 of its $170 total treasury to publish the 
report and mail it to Senators and Congressmen. 

STANDARD FOR TRANSPORTATION EFFICU;NCY 

Mr. CoNTE. I think it would be good to get their response to your 
findings. 

On page 2 of your statement, would you clarify your assertion that 
the basis for a true standard of transportation efficiency is seat-miles 
per dollar rather than seat-miles per hour? 

1\fr. BROWN. Yes, sir. Perhaps I can clarify by an analogy. 
If I may be fanciful, if we were to create a platinum zeppelin to 

carry 5,000 people at whatever 1naximum speed, and we were to fue1 
it with 25-year-old brandy, it might have a great seat-miles per hour 
rate until you start to compute the cost of fuel. 

I do not think any standard of efficiency can be characterized unless 
you throw in dollars. The dollars control everything. The Saturn 
rccket might be a great system in terms of seat-miles per hour, but it 
sure costs a lot to get there. 

Mr. CoNTE. Have any of your professional colleagues concurred in 
the findings that you present to our committee today~ 
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~fr. BROWN. I have not sul>1nitted it formally. I have asked an eco­
nomies professor and smne associates in the technical field in which I 
work, to take a look at it and see if they can find flaws. I was very 
in~erested that everybody see1ns to have agreed generally with both 
thts type of approach and that the numbers I have used are good. · 

.f'UJ<:r, USAOJ<~ 

l\fr. CoxTJ<~. Have you any expertise in detm·minin~ how much fuel 
the SST '':ill use? "re have a tremendous shortage of low-sulphur No. 
6 crude oils. 

l\fr. Bnowx. I have figures that were published as part of an en­
vironmental study that was done for Senator Gravel, included in the 
Congressional Record on November 17. Senatcr Gravel quoted a Dt·. 
George Chatham of the Library of Congress who had prepared for 
hi1n an exhaustive and unbiased report, according to Senator Gravel, 
on the envirmnnenta] issues surrounding debate on the SST program. 
~Ir. Chatham~s objective report contained the following material on 
fuel consumption. It contained a table trying to describe the environ­
mental benefits of an SST. He stated: 

The work efficiency obtained from a fuel becomes a matter of enYironmental 
saf£>ty as WE'll as quality. The tallle lJelow-the talJle printed in thP November 
17 Record-compares fu£>1 consumed ver horsepow£>r-hour for various types of 
syst£>ms. 

He listed a table with five or six or seven vahws in it, ranging all 
the way from the craft which consmned 10 pounds of fuel per horse­
powel·-hour to the SST which consumes three-tenths of a pound per 
horsepower-hour. 

He also includes the subsonic jet which, according to his calculation 
on this basis, constmws four-tenths of a pound per horsepower-hour, 
a 33 percent increase. 

If we look at the raw data supplied in another part of that report, 
we find the SST fuel consumption in terms of pounds per passanger­
mile-perhnps a somewhat more significant statistic, a 1neasure of 
useful work-we find that the SST consumes 45 to 65 percent 1nore 
fuel than subsonic jets. That is using Department of Transportation 
fuel consumption fi_gures of 115,000 pounds per hour for the SST. 

If you compare it with autos, wlnch he has in the ~am~ tabh:~, on 
the basis of pounds per horsepower-hour, he has the SS'I bmng 3 times 
as efficie.nt as an automobile. 

If one does it on the basis of pounds of fuel consumed per pas­
senger-mile~ lo and behold, the SST is no longer the fair-haired boy, 
and it consumes 3 times as 1nuch as the auto. And that is not even 
using Volkswagen mileage. 

~lr. CoNTJ<;. As our technological expertise increases, would it not 
be possible to increase the efficiency of the SST to make it truly com-
petitive with or superior to the 7471 · 

~Ir. BRowN. Yes, sir, I would have to say it 1night be. In fact, the 
response defined in figure 2 in this report certainly includes that pos­
sibility. If SST operating- costs are reduced enough, if turnaround 
time fs reduced enough, there is a possibility that it will operate as 
efliciently or more efficient!~· than the 747. 
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The purpose of my whole study was to publicize the fact that the 
figure of double productivity is a smokescreen, a sort of con job being 
done on Congress, and I think it is tinw smnebody put a stop to it. 

~Ir. CoNTI-~. Thank you very much. 
Let me also add my voice to the congratulations. I think you have 

done a good job. 
~1r. EDWARDS. I am interested in your reference to a "con job." It 

causes Jne to turn to page 5 and inquire whether paran1etric study as 
a brute force technique is being used by the opponents or the ill'o­
ponents, and whether we are the ones who are ignorant. 

Air. BROWN. The brute force reference did not refer to the gentle­
men from the Department of Transportation or me, but, rather, it is 
a crude study, a study which does not presume special knowledge 
and goes in and calculates all the points. It is crude because it does 
not optimize or peak patticular opthnum regions, but, rather, goes 
in and calculates the whole world, as it were. 

~1r. EDWARDS. Yon did not answer the second patt of my question. 
Are we the ignorant ones? ~ 

~Ir. BROWN. I am not qualified to judge that. I an1 sure by the time 
the hearing is over, you will be well informed. 

USE OF SEAT-liiU•:S PI-~R HOUR 

~Ir. EDWARDS. Let us agree for the moment tha.t seat-miles per dollar 
is valid in determining transportation efficiency. Is seat-miles per hour 
invalid as a computation~ 

~fr. BRowN. It is a perfectly valid computation. It is my opinion, 
and apparently the opinion of people in industry since they continue 
to talk about seat-miles per dollar, that it may be of 1nore limited 
value. 

Again, the Saturn rocket might be the most efficient. transportation 
system in the world or the astronauts going around the moon might 
be going at a fantastic rate, especially if you could stuff 25 of thetn in 
a rocket, but in terms of true efficiency, it probably would be t~rrible.. 

~fr. EDWARDS. As a practical matter, in the t·ransportation industry 
~eat-miles per hour have son1e validity, as does seat-miles per dollar, 
IS that not true? 

~fr. BRowN. I nm afraid I nm not qua1ified to judge that. Instinc­
tively, as a layman, if I were looking for efficiency in a syste,m, I would 
always want to know how nuteh it cost. I an1 sure that the people at 
Boeing and DOT do look at costs, even though they perhaps may not 
publicize the unfavorable ones as much as one might hope. 

TURN .\HOUND TDIES 

~{r. EnwARDS. You discussed turnaround time on the SST. You did 
not say much about the turnaround time on the 747 or other planes. 
How did you work that into your equation~ 

1\-fr. BnowN. These calculations, sir, are ba~ed on equal h~rnaround 
tilnes for the 747 and the SST. Table 1 of this report contains all the 
raw figures in the calculation. One can obtain the efficienc~ for un­
equal turnaround time if one picks the right values for tr1p length 
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and speed ratios. I have included in the raw material of this report 
the estimates one would need for calculating the effects of unequal 
turnaround times. 

Again, as a first cu.t at. thi:3, I assumed equal t~u·naround times. 
Unequnl turnaround tunes cnn be .handled very easily. Those figures 
can be drawn ft·mn table 1. 

l\fr. EDWARDS. Those are all figures that the average housewife can 
understand? 

l\lr. BRowN. Yes, sir. 
l\Ir. EDWARDS. I will take it home tonight to my impartial wife. 
l\fr. BRowN. It is 8th grade arithmetic. 
l\{r. EDWARDS. Thank you, l\{r. Chair1nan. 
l\fr. 1\fcF.u.I ... Thank you very much, l\{r. Brown. 
l\Ir. BROWN. Thank you, l\lr. Chairman. 

ST.\TEMENT oF LAURI-;NcJ<; I. l\Ioss 

l\Ir. 1\IcFAu ... T.he next witness we shall hear is l\fr. Laurence I. 
l\fo8:3. 

l\fr. l\foss. Thank you, l\Ir. Chairman. · 
The Sierra Club opposes continued Government subsidy of the SST 

because of its known adverse envirmunental impacts (arising from 
the sonic boom and increased fuel consumption), and fron1 other en­
virmnnental impacts which range from probable to possible ( includ­
ing takeoff noise and effects on the 8tratosphere). 'Ve further believe 
that, on economic grounds alone, further Govermnent investment is 
not desirable. Finally, we say that it is time for the research and de­
velopmept budgets of the Federal Government, to reflect all the talk 
about tf1e need to change national priorities and solve domestic 
problems. 

In commenting on these tnatters, I will strive to build upon and not 
repeat 1ny testimony of last year before this committee and the Senate 
Appropriations Committee, except for certain points whose import­
ance requires reemphasis. 

ENVIUONl\U;NTAL EFFECTS 

The first of the inevitable environmental effects is the production 
of the sonic boom. It is agreed by both proponents and opponents of 
the SST that whenever the plane is flying at supersonic speeds it will 
produce a shock wave. At normal nltitude and cruising speed this 
shock wave will give a bootn pressure of 2.2 pounds per square foot 
at the earth's surface. The boom will be heard in a corridor extending 
30 miles to each side of the plane's path, over the entire length of its 
supersunic flight. 

The 1Sl64 Oklahoma City tests demonstrated that a substantial frac­
tion of the population wotild not tolerate even 1nnch lower boom levels 
( 1.3 to 1.7 pounds per square foot). 

Tlwre is neither a regulation nor a Jaw now in cfl'ect which would 
prohibit commercial supersonic flight over tlw land area of the United 
Stat<'s. 'Ve support a Jaw which would do so. 'Ve do not believe, how­
ever. that surh a Jaw would be sufficient to protect the public. For one 
matter, people traveling on the SPas would not be protected. 
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There arc roughly 10,000 to 15,000 people on the S(l~ls underneath 
SST routes on a given day. There could also be an adverse effect on 
migratory birds. Finally, we sin1ply do not believe that a regulation or 
a law will stand up indefinitely against the concentrated economic in­
terests rept'(lsented by an additional 1narket for SST's of tens of bil­
lions of dollars if stipersonic overland flight should be allowed. 'Ve 
recall the repeated policy statmnents of FAA administrators in the 
late 1950's and early 1960's to the effect that 'Vnshington National 
Airport would remain closed to the jets; this policy could not with­
stand the relatively tnuch smaller pressures or reversal of that posi­
tion. 

Not only do we have jets, we now have the stretched jets. These 
were brought in as a temporary 1neasure during the air traffic control-
1m'S slowdown. It takes no great ima.gination to speculate that 10 to 15 
yeai'S from now a choice mi~ht have to be 1nade between the bankruptcy 
of Boeing and several of this country's major airlines (perhaps 
due to an overcommitJnent to SST's), and the tnore reasonable alter­
native of increasing the market for SST's hv allowing supersonic 
overland flight. ., 

Another major enviromnental effect of the SST-there is no debate 
on this one, mthet·-comes about because of its increased fuel con­
sumption, twice that of the Boeing 747 for each se.at-tnile traveled. 
~~ r. Brown's figure was about 60 percent higher, but that was relative 
to the Boeing 707. Relative to the 747, it is a factor of about two. The 
extra. fuel consumption of the fleet of 500 SST's will be of the order of 
the capacity of the proposed trans-Alaskan pipeline. The develop­
nlent, transilortat.ion, and refining of this quantity of oil can be ex­
pected to have a profound environmental effect. In fact, in the draft 
enviromnental in1pact stntement submitted a. few we~,ks ago by the 
Department of Interior, in which the effects of the trans-Alaskan 
pipeline were evaluated, many, though not all, of the adverse environ­
mental impacts feared by conservationists were conceded. The impact 
statmnent concluded nevertheless that the pipeline should be built for 
reasons of national security. If the national security requires that an 
ndditional domestic supply of t.his tnagnitude be developed to tneet 
essential domestic dmnands, would it not also dictate that unnecessary 
increases in consumption of the same order of magnitude be prohib­
ited? 

A third environmental effect, the noise of the SST on takeoff, 
is also of concern. Last year Boeing stated that the so-called side­
line noise of the SST wmi1d be 124: EPNdB at the O.::J5 nautical mile 
measuring point, if the airplane and its engines were built within 
the limits of present technology. They stated that their objective was 
to reduce this noise to 112 EPNdB .. ,Yithin the last n1onth General 
I~~lectrie and Boeing have announced that they believe that the noise 
frmn the production version of the SST's can be held to 108 EPNdB, 
which is what is presently required for newly certificated subsonie 
jets of the same gross weight. They propose to accomplish this by a 
number of modifications to the engines and airft·tune. One of these 
modifications would eliminate the afterburner. Another, the inclusion 
of n fnn stage, would require an increase in diameter of the enginl'. 
These modifications will not be on the prototype airplane, so their 
feasibility will not be demonstrated by testing the prototypes. The 
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additional development cost, the loss in thrust and/or engine efficiency, 
and the loss in payload resulting from incrPases in weight of engine 
and structure have not yet been disclosed by G.E. and Boeing. 

These companies should he conunended for their recognition of 
the importance of the sideline noise problem, and for their stat~d 
intention of reducing that noise to 108 EPNdB. Such a reduction, If 
accomplished, would g1·eatl,y Jessen the impact of SST operations on 
the communities Jl('ar the airports, to the side of the active runways. 
But it must not be forgotten that these companies have in several 
previous instances not been able to translate ilPsirPd objectives into 
prndiral desi~ns. In the 1968 contract between Boeing and the De­
partment of Transportation, for exmnple, many requirements were 
established which will not now be 1net by the production SST's. One 
such specification is particularly relevant to this discu~ion. The con­
tract stntPs that the takeoff noise, rrteasured at a pomt along the 
extension of the runway centerline, not exceed !)3 }~PN dB. The noise 
expected frmn the production planes (as well as from the proto­
tvpes) far exceeds this. 
· One furtlw.r point on the noise problem: It is generally agreed that 

the present FAA n~gulation, npplying to newly certificated subsonic 
pJanes, and limiting the noise at each of the three tneasuring points 
to 108 EPNdB, is only a first step toward making- airplanes and air­
ports more compatible with the comtnunities they serve. Further steps 
will no doubt be taken in the 7 or 8 years before production SST's 
could enter service. The kind of substantial imp1·ovement which is 
frnsible is embodied in one of the recommendations of a recent report 
of tl~e National Acadenty of Sciences-National Academy. of ~~n~i­
neerlng~1 to the effect that tlm Department of Transportatwn should 
require that by 1975 all planes meet a standard 10 EPNdB lower 
than the stnndard now anplying only to new subsonic. planes. Thus, if 
the introduction of SST's in 1078-80 is not to ~n·eatly increase the 
noiEe above what can be aehieved by then with the subsonic nlanes, 
the SST's should have a noi~e level no higher than 98, not 108 l~PNdR. 

\Ye have another fear: Now that it is becoming accepted that the 
SST's must be no noisier around airports than the subsonic jets, the 
FAA might defer the establishment of more stringent standards for 
the subsonic planes because of their knowledg-e that the SST would not 
be able to match them. The entire noise-suppression program might 
thus be set back. 

The probabi1ity and extent of a fourth enviromnental impact, that 
of changes in the cmnposition of the stratosphere, is tnore speculative; 
but the global nature of po~sible effects makes extreme caution advis­
able. \Ve share the concern expressed in the report of the 1\f.I.T.-spon­
~ored "St}tdy of Critical Environmen~al Problen~s" 2 with respect to 
Increases 1n cloud cover and concentratwns of particulate matter in the 
stratosphere. Another possibility, that of a reduction in the concentra­
tion of ozone and consequent increase in exposure to damaging ultra­
violet radiation at the earth's ~nrface, also should be carefully assessed. 
Here, of course, I refer to the testimony yesterday of Dr. ~fcDonald. 

A point to be emphasized is that no important information about 
takeoff noise or effects on the stratosphere will be obtained from the 

1 Jnmalcn Bay and Kennedy Airport. NAS-NAE, Washington, D.C. (1971). 
2 M.I.T. Press (1970). 



two prototype SST~s that cannot be obtained more qriickly and at 'less 
cost frmn g-round tests of pt·ototype engines nnd from flight tests usjng 
1nilitnry airplanes which fly in the strntosphere. The only exception 
to thnt might be the one quoted by Dr. lfcDonnld yesterday, that of 
the nitrogen oxides; but for n1ost of the things which concern us rela­
tive to environn1ental effects, the prototypes will not contribute any­
thin#! that cannot be obtained more easily or quickly by other methods. 
~{r. Ruckelshaus said the same thtn~r when·he testified. 

As for the other environmental effects (sonic boom and high fuel 
consun1ption), they are known to sufficient accuracy at this thne to 
rule against continuing the pt·op:ram on environmental grounds alone. 

I think that is an important point to emphasize, because the nlem­
bers of this com1nittee and of Congress will have to decide if enough 
information is available to 1nake a decision one way or the other. The 
prototypes will not increase our information about the environmental 
effects. )Ve already know nbout. adverse environmental effects which 
are not contested by the proponents of the SST. I n1aintain that they 
are significant enough that the decision now should be against con­
tinuing the prototype program. 

ECONOliiCS 

'Yith all of the above environmental p~·oblems, one would think that 
the econmnic case for the SST must be compelling; if not, how could 
the pro~trmn ~et this far? Proponents of the SST argue that it. is more 
productive than subsonic planes, that Government financing is re­
quired because of the size of the investment and its risk, and that the 
SST is needed to maintain our favorable balance of trade. r~t us ex:­
nmine these clahns. 

The clniln of higher productivity is based on the following exercise·: 
Since the SST flies at three ti1nes the speed of the Boeing 747, and 
carries two-thirds the passengers, its "productivity" is 3 X% or twice 
that of the 747. 

This is a remarkable way to calculate. produrtivity, for it neglects the 
cost of purchasing and opera tin!! the. airplane. If the~e urP. propet·ly 
included~ it is found that. tlu~ direct operating cost per seat-mile o'f 
the SST is substantially higher than that for the 747. This point, by 
the way, was conceded to be true by SST proponents as recently as a 
year or two ago; since that titne. in the. face. of an acknowledg-ed $76-
milliou overrun and an engine and airframe modification which will 
add. significantly to the development cost and possibly reduce payload 
and/or performnnce~ they miraculously clain1 that the SST's cost 
per sent-mile will be less thnn that of the 747. The assumptions in 
their calculation~ such as the one of no si_gnificant inct·ease in the price 
of iet fuel in the next 10 or 15 years~ should be crit.icallv examined. 

On thnt mw point you may retiwtnber when 1\Ir. ~fagnider testified 
he showed the esealntion of the dift'e.rent component costs of the SST 
nnd the 747 use.d in the e.conomic. nnalysis of the FAA: there was a 
flnt line for the cost of jet fuel going all 'the way out to Ul75', 19AO. Hl90. 

In the li~ht of rece.nt developments with rl1Spect to the oil negotin­
tions in the ~fiddle }~nst~ involvin_g substantial increases in pavments 
to the producer countries; in the light of potential new reqnire1nents 
on tanker design and operation, to increase safety and decrease the 



424 

probability of oil spills-for exmnple, requiring ~ouble bottoms and 
sides on tankers, as was recently proposed, along with other changes, to 
the International ~faritinw, Consulting Organization-which would in­
crease the cost of tankers by a factor of 2 to 3; in the light of f!etnands 
to avoid the ocean pollution problem frmn the dumping oil-containing 
water ballast~ which in most cases would I'e,quire using one-quarter to 
one-third of the tanks in the tankers only for balJast, not to transport 
oil, with a proportionate cost increase, it is just not realistic to think 
that we nre going to hold the price of jet fuel or any other petroleun1 
product constant over the next 15 to 20 years. Thut is why I su~trest 
that this asstnnption of Hoeing and DOT be critically examined, be­
cause the hi~h fuel consumption of the SST 1nakes the cost of jPt fuel 
a fairlv sensitive parameter in the analysis. 

As for the size and risk of the investment, it does not seem particu­
larly out of line with the resources able to be assembled by private en­
terprise for other _purposes. The aforementioned Alaskan oil develop­
ment is illustTative; the oil cmnpanies have spent, or r.lnn to spend, at 
least $0.5 billion for preliminary develop1nent, $1 btllion for the oil 
leases, $1.5 billion for the pipeline, and $1.5 billion for a tanker fleet, 
i.e., a total of at least $4.5 billion compared with about one-third as 
much all~gedly required for developtnent of the SST. Obviously the 
oil compnnies also face risks, as the delay in the issuance of a pipeline 
permit demonstrates. 'l\That accounts for their willingness to mobilize 
the resources, and the unwillingness or inability of the SS1, propo­
nents tv do the satne ~ 

The answer, I submit., hinges on the expected return on investment. 
'Vhen it is of the order of 15 to 20 percent or more, private capital can 
be found, even for risky enterprises. 'Vhen it is of the order of 6 per­
cent, HS would be the case for the SST even if the program should be 
successful, private capital is nowhere to be found. The SST propo­
nents have, of course, proposed a solution which is ideal from their 
point of view. The Federal Govern1nent assumes 90 percent of the cost 
and 1·isk of development, is repayed last, and receives less than the av­
erag-e rate of return on its investment, so that the contrnctors can 
receive 15 to 20 percent on theirs. Fr01n the point of view of the govern­
ment and the public, the solution is less than ideal, because scarce re­
soul'ces are diverted to enterprises which are submarginal with respect 
to both economic and social factors. 

The need for Government. finaneing of the SS'I' thus belies the 
assertion of greatly hig-her productivity. The SST runs counter, in 
fact, to the proven formula for success in the aviation industry: not 
only have successful new airplanes been faster, they have heen con­
siderably less expensive in cost per seat-mile. 

Even using the statistics of ~fr. ~fagruder when he testified-you 
remember that chart he had of costs per revenue passenger-mile, 
showintr the lines for all the different airplane.s-there was an enor­
mous difference going from the propeller planes to the 707, and an 
enormous difference going from the 707 to the 747: there was barely 
any difference at. all ~oing from the 747 to the SST. 

Except for the first few years, when he assumes that more seats 
would be filled on the SST; the lines were practically one on top of 
the other. And that was using the questionable assumptions that I 
have referred to before. 
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EXPECTED l\I.\UKET }'OR TilE SST 

As for the expected market for the SST, there are a nmnber of 
faulty asr.umptions in the econmnic analyses of Boeing and DOT. 
The most important of these are in estimating the perceived value 
of travel ti1ne saved, the level of competitive (subsonic) jet fares, and 
changes in price of jet fuel. ~fore reasonable assumptions lead to a 
market estimate of less than 200 planes, versus their estimate of 
about 500. 

'Vith respect to the balance of payments, other faulty assun1ptions 
render the. analyses of Boeing and DOT invalid. These include the 
overestimate of the total market; an overestimate of the competitive 
threat of the Concorde, which has costs per seat-Jnile about twice 
that of the 747 and which will probably not b<' permitted in U.S. 
airports because of excessive noise; and neglect of the negative impact 
on balance of payments fron1 extra travel abroad by Americans and 
extra fuel consumption. But, 1nost important of ali, the balance of 
payments is a 1nacroeconmnic problem, to be handled by macroeco­
nomic policies such as fiscal and monetary policies and revaluations 
of currencies. Subsidizing particular industries for the purpose of 
increasing exports leads to distort ions in the domestic economy and a 
misallocation of resources; the cure can be worse than the disease. 

It is no surprise, considering the above, that when 16 of this country's 
leading economists, representing a wide range of political persuasions, 
were asked their opinwn of the SST program, 15 stated that they be­
lieved it inadvisable that it should continue. 

PRIORITIES 

Finally, we belie\re that it is time that we reallocate our country's 
resources for research and develotJment, limited both in dollars and in 
the numbers of scientists and engineers, away from less important and 
toward 1nore important objectives. The SST should not be the lar~est 
(apart from military and !:!'pace porgrams) research and developn1ent 
enterprise of the Federal Government. 'Ve are spending only $10 mil-
1ion in R. & D. in the Deparhnent of ,Justice to develop better methods 
of fighting crime, $35 million in the Department of !-lousing and lTr­
ban Development for improved 1nethods of building construction~ $60 
1nillion in the Post Office for develoning better ways of handling the 
mail. Is the SST, for which $200 1ni1lion was requested for this same 
fiscal year, 1nore important than any of these, n1uch less than all of 
them combined? I~ it more hnportnnt than R. & D. for nll other forms 
of transportation. for which $200 n1i1lion was requested? 

'Ve think not. That is why I appear before your committee, to ask 
that you lead the way in making this reallocation come about, to align 
Fede"ral resources with a true I~ ... ederal interest. 

The SST debate is an historic turning--point in the way people think 
of, and manage, technology. Stopping the SST will become a dramatic 
example that man, acting through the political processes which he has 
invented to nmke judgments nmong conftictinl! and incommensurable 
values and alternath·es, cnn control his relationships with the machines 
he creates. 

../ 
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'Ve ask you to strike the SST a}lpropriation fr01n the J)epartJnent of 
Transportation appropriations bll1. 

~lr. ~lcFALL. Thank you, l\Ir. bfoss, for your testitnony. Yours is 
an excellent statement and analysis of all the argun1ents that we have 
been hearing against the SST, and which will be considered in the 
evaluation that we win be presenting to the Congress. 

I mn sure the blembers of the House will find your excellent state­
ment of value in judging the case when it is presented on the House 
floor. 

~fr. Steed, have you any questions? 
~fr. STEED. No questions. 
~Ir.l\fcF .. u~r..l\lr.l\finshall? 
l\fr. l\frNSHAr.r~. No questions, Mr. Chairman. 
~fr. l\fcF ALL. l\fr. Ed wards? 

ROYAI,TY PA Yl\IENTS TO THE GOVERNMENT 

l\lr. Eow ARDS. I have only one question. 
If I understood your state1nent correctly, you said, in effect, that 

the Government would be repaid last as the planes were sold after 
production was started. It is my understanding that we will be paid 
along as planes .are sold until at the 300th plane we would receive our 
whole investment back. Is that incorrect? 

Mr. l\foss. In the contract between Boeing and the Department of 
Transportation, Boein~ has the option of not paying any royalties for 
the first 100 planes sold, and beginning to pay royalties with the lOlst 

plaTnle. . 1 . . . d . 1 1 . 1 . l 1ere IS anot 1er very unportant. p01nt assocmte wit 1 t us, w uc 1 

was brought out by the representatives of the Council of Economic 
Advisers a year and a half ago when they were reviewing the SST 
progratn. They calculated that if Boeing was interested in 1naximizing 
its profit on the SST, it would set a higher selling price for each plane 
than would be the case if we were interested, for example, in repaying 
the Government investment through the royalties. They would sell 
fewer planes, but by making 1nore money per plane they would 1nake 
a higher total profit. 

The way the contl'nct. is written. Boeing mi~ht come off very well 
by having- a hig'h selling price. selling no more than 150 or 200 planes, 
and ~iving the Government. only a very small fraction of its invest­
numt. back. 

~ft·. Ji~DW.Anns. Do vou really believe thnt that is good busine.ss prac­
tice~ Don't you really believe it is to Boeing's advantage to sell 500 
plnnl'.s or 600 plnnes if they can, rather than pushing the price up and 
se11in~onlyHi01 · 

~[r. :\[oss. I think Boeing- is probably interestl'd in n1axitnizing its 
profits for its shareholders. ~lost industrial corporations are so inter­
estecl. I would not count on any corporation acting a ltrnistically if it 
ran counter !lot only to its profits but possibly even to its survival 
as a corporation. 

S.\L:E 0}' SPARF. 1',\RTS 

~fr. EnwAnns. Are there not also profits in spare parts, and this sort 
of thing-. that g-o with the sale of more airplanes1 
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l\Ir. l\Ioss. There are, and all of this would enter into the calcula­
tion, but I think the Council of Economic Advisers did have a valid 
point when they explained that the optinunn strategy frmn Boeing's 
point of view was different from the optimum strategy frmn the Gov­
erntnent's point of view, and there was nothing in the .. contract to hold 
Boeing to the optimum strategy from the Government's point of view. 

l\Ir. EnwAnns. I want to go on record as saying there is nothing 
wrong with the profit n1otive, and I atn not suggesting Boeing should 
not have a profit motive, but by the same token, all of the facts would 
indicate to me that Boeing's greatest profit and the greatest number 
of jobs for its employees and the be8t way to hold its teatn together 
for future airplane production, whether it be the SST or smnething 
else, would be to continue to produce that plane just as long as they 
can sell it. 

So, I find it hard to understand vour asstunption there. 
l\fr. l\foss. I think you have to consider the cost and the selling 

price, in that calculation. Boeing, for example, does not continue to 
employ workers that it no longer needs for 1ts programs just to hold 
its team together and to wait for the next big job to come along; such 
action would adversely affect its profits. 

~fr. En"~Anns. That is exactly what I a1n trying to say. Boeing, I 
would assume, being a prudent'business concern, would ti·y to set the 
price at a level that would bring in the -n1ost purchasers and allow 
them to produce the most planes and keep the team together the 
longest. That certainly would be my impression of what a prudent 
business concern would do. 

Thank you, l\Ir. Chairman. 
~fr. 1\IcFAI. .. L. lfave you any questions, l\Ir. Conte 1 

POSSIBI..l·~ EF.Ff~CT OX ::.\IJORATORY BIRDS 

~Ir. CoNTI-~. ~Ir. ~loss, on page 2 you state the supersonic flights 
could have an adverse effect on migratory birds. I mn vitally in­
terested in migratory birds, and this is the first time I have ever heard 
this. llave )'OU any scientific evidence to back up your statement? 

l\Ir. l\[oss. There is little or no evidence dealing with the effects 
of sonic bomns on 1nigratory birds. There is some evidence on the 
efl'ect of booms on other animals and wildlife. 

You probably have all heard the story of the minks that were Pat­
ing their young after being exposed to the sonic boom. 

Air. CoNTf~. Alinks have a long history of eating their young. I 
happen to know something about minks. I raised rabbits as a kid, 
and one of the big problen1s was that, when you had a Jitter, you had 
to be careful that the mother would not eat tho young ones. 

~fr. l\foss. There does not semn to be any question· that the sonic bomn 
produces a stattle effect on both humans and animals and birds. The 
question of how itnportant this stattle effect 1night be on migratory 
bird life remains unanswered. I do not believe there is any data on that. 

llowever, the proposed over-ocean flight of the SST would intersect 
son1e routes of migratory birds, and if there was an effect, it could 
have a significant irnpact on the ecological systmns of which these birds 
are a part. I think that calls for further study. 
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NOISE LEVEL 

~Ir. CoxTJo~. I would like to get your es~imate of what you feel the 
no1se level of the SST should be. You say 1t should be less than 108. 

~Ir. ~foss. I think the recommendatimi of the National Acadmny of 
Sciences-National Acaden1y of Engineering is reasonable; that by 
1975, all airplanes, including SST's, should 1neet a standard of 10 
EPNdB below the present level of a n1aximum of 108. The new maxi­
Jnum would be 98. The smaller planes would have a smnewhat lower 
n1axi1num, about 95 EPN dB. 

~fr. CoNTI-~. Thank you, Mr. Chairman. 
~Ir. ~fcF ALL. Thank you, ~fr. ~foss, very 1nuch. 

STATI-~)lENT OF DAVID R. BROWER, GARY A. SouciE, 
AND GEORGE ALDERSON 

!fr. ~IcF.u.L. Our next witness is David Brower, president, Friends 
of the Earth. ~fr. Brower. 

!fr. BROWER. Thank you, 1\Ir. Chairtnan. 
I would like to bring with 1ne Gary A. Soucie, the conservation 

director of Friends of the Earth, and George Alderson, our legisla­
tive director. 

1\fr. 1\fcFALI~. I a1n glad to welcome a fellow Californian before the 
com1nittee, 1\fr. Brower. 'Ve shall be pleased to have your statmnent. 
at this tilne. 

~fr. BRoWER. Thank you, :\fr. Chairman, and thank you for the 
opportunity to appear before this committee and for the opportunity 
to present to you in this adversary affair some of the opponents' views 
where the publie can li8ten to ,~:hat we say, and the Congress, too. 

One of the commandments is that you should not covet your nei~rh­
hor's anything, I presun1e-wife, car~ or anything else. I l)lead guilty 
to coveting our opponents' staff and numbers and budget. 'Vhen I think 
of ~fr. :\fagruder having 97 people and a fairly large budget with lots 
of support ft·onl ind~tstry, I wish we had something l_ike ~hat kind of 
~upport for presentJng to the Congress what we thtnk Is ahnost as 
important a view. But we will get along as well as we can with our 
rather 1nore limited resources in this respect. 

~Ir. CoNTE. 'Vhat you Jack in size is made up in Quality. 
l\fr. BRoWER. I wish, too, that we had son1e of the training aids to 

use here, but we do not have those. I wish we had the funds to carry 
out smne research that I think is needed. I mn quite impr~sed with 
the eloquent in1plication of l\Ir. l\fagruder's need for $27 tnillion for 
research. I an1 also a little apprehensive that he does not think rea11y 
the research is going to uncover any problems. 

I am rather semantically hnpressed by the nan1e of one of his divi­
sions, the Data l\Ianage~nent Division. I thought data were rather 
where you found them, and you didn't have to 1nanage the1n. But that 
just shows part of my own bias. 

lie has presented the SST as sort of the econmnie life insurance 
policy for the lTnited States. I think there are other things that our 
eeonomic life depends upon. I think there is a little bit of overselling. 

,Just as n general observation, frmn what I lun·e heard· so far, pos­
sibly one of the threats to Atnerican aviation leadership lies in there 
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ha,•ing been so many Hoe in~ eg~s in the SST basket. when whnt. we 
really need is output frmn Boeing that will be nuiCh h1ore usable over 
the longer ntn for tnor·e people, something that has led to their suc­
cess so far. 

I hope that will emerge from this controversy. 
In any event, we do not have the opportunity to present our side ns 

elaborately, but possibly there could be smuething offered, ~Ir. Chair­
Jnan. 

I am reminded of the Grand Canyon controversy, which is the 
greatest. batt Je I lun·e been in up to now, where it see~ned advisable to 
have an opportunity for counterrebuttal, at least for the record. 

I remember with respect to l[r. ~loss' statement before the Interior 
Committee, that the Interior Committee wanted to subtnit his figures, 
and some of the others that the Sierra Club was then presenting, to 
the Bureau of Reclamation, which is really rather an advocate of the 
Grand Canyon dams. 'Ve did secure at that time the opportunity to 
comrnent on the Burea1! of Reela~nation's comrnent. 

I think it Inight oe quite valuable here if l\Ir. Brown and others 
could com1nent on t.he com.tnent, so it really is an adversary proceed­
ing, with a presentation, answer, rebuttal, and counterrebuttal. I 
think that would help Congress get the information it needs a little 
bit better. 

I could not help but notice in l\fr. l\fagruder's statmnent a reference 
to the l\fekong River dams. You may recall that. One of the reasons 
he said we needed an SST was to get a good balance of payments 
so we could afford to be good to other countries. There is something 
almost dia~nostic of one of our Innior ailments in this very example. 
The Mekong River dams sound good, but I think they really will show 
only the hann that well-intentioned people can do. 

You may know something about the general proposal, that there be 
a whole series of dmns on the ~fekong River, but the studies that have 
led to these are rather biased. The problems ecologists see, for exam}Jle, 
are that these da1ns would require the move1nent of about 2 million 
}Jeople out of their present places where they have lived for centuries 
111 some kind of balance with the earth, onto lateritic soils, subjecting 
them to disease vectors they have no natural immunity to, destroying 
their own balance of pay1nents, putting the !Iekong River's protein 
production of of action, destroying of of the major Asiatic flyways, 
and also probably threatening the recovery and continuing fertility 
of the ~fekong River delta. 

This kind of thing can happen because the fi~ures that I have on the 
~fekong are that $16 tnillion were spent on engineering studies, $aO,OOO 
spent. on sociological studies, and only $5,000 spent on ecological 
studies. 

I would like to see those funds reversed. I think we n1ight get better 
inforrnation in that way. 

Let me ~o to my formal statement, with that little prelude. 
I would like you to let tny testitnony begin with concern for the 

earth. There will be no Atnerica, nor will any other nation or people 
endure, on a dead planet. .All nations, our own in the lend in nn un­
happy race, have been treating this planet as if we had a spare, and as 
if the living envirmunent were our enetny. Each of us, as n hun1an 
being, arrived on this earth to find it a 1niracle and a treasure, to find it 

.../ 
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a source of all the beauty that we know, and we are now discovering 
ourselves in the tnidst of almost having squandered this treasure, los­
ing in the bnr_gain any chance ever to know it again. 'Ve have glorifiPd 
tnan's acquisitiveness, his aggres.'3iveness, his search for convenience 
and comfort and security and speed; we have not thought hard enough 
about. his ability to Ion~ and revere life. Because criticism of what we 
thought was· good enough has n1ade us uneasy, we have stifled the cre­
ativity, the new thinking, the world needs without quite realizing that 
this was what we were doing. 'Ve thought that the formulas that have 
brought us to out· present success--and to our present brink-were nll 
that we needed to sustain us and to rescue us. A long-haired, bearded, 
antiestablishment individual who spoke of peace and brotherhood was 
once exeeuted for his having spoken out. For genius in this same spirit, 
we have found ourselves 1neting out the satne punishment.. 

There is a need for change. There is still barely time for change. 
'Yith fair application of the youth and imagination that should lie 
within eaeh of us until we die, we should be able to aecomtnodate our­
selves to this change and be delighted and pleased that it is coming 
to pass. This we need and this, if we strive for it, we can have: the New 
Renaissance is not a Republican idea or a Democratic idea, or even 
an American idea. Let us say that it is, and deserves to be, a human 
idea. Let it be informed by the insight of the late Adlai Stevpnson in 
his last speech, one given in Geneva in .July 196n. Let this be a uni­
versal pledge of allegiance to this planet and to its peoples: 

""e travel together, passengers on a little space ship, dE>pentiE>nt upon its vul­
nernNe rE>sE:'n·es of air and soil, committE>d for our safety to its SE>C'urity and 
J)(>aC(>, prE:'!';ervE:'d from annihilation only by the carE>, the work, and, I wm say, 
thE> love WE' givE> our fragilE> craft. 'y(' cannot maintain it half fortunatli', half 
mi!'erahle. half confident, half despairing, half free in a liberation of rE:'som·cE:'s 
undrealll('{l of until this day, half sian:- to the ancient (:>nemies of man. No 
craft. no crew can travel AAfely with !';U<'h vast <'ontradicttons. On thE>ir rE>solu­
tion depends thE> survival of us all. 

The peril to this planet, this fragile craft we share, and to f)Urselves 
if of a magnitude that is enormous, a tremendous p~ril, one that we 
are only now beginning to perceive fully. Let 1ne try to put the peril 
in an understandable scale. a scale something like that which was 
made a \'ailable to the world through the Apollo tnis::;ions and the 
intrepid voyagers into space. To then1 the earth was nn oasis in the 
vast desert of space. The great French explorer, .Tacques l~ves Cous­
steau, who has explored another kind of space, the depths of the 
OC'eans,,has given us a most appropriate perspective: 

If we were to reduce the earth to the size of an egf.!. which is how it 
must. have looked to our astronauts, the water of all the oceans would 
amount to no n1ore than a drop of water on that e(J'g's shell. The 
earth's atn1osp,here, if concentrated to the density of w:ter and colored 
so that we might see it, would amount to only ·1/250 of that drop of 
water. On that scale, the soil of the earth capable of producing erons 
a!1~ thu:; sustaining the food of almost all mankind,.woutd hardly be 
vtstble to the naked eye. That drop. plus that fraction of a drop, plus 
t.hnt speck, are all we have, are what makes our planet unique, and 
our very numbers and appetites threaten it as it has never begun to 
be thr(.iatened before~ at a speed that has never before been approached. 

Let me exnlain that to you with a simple nnulo.q;y. 'flw. Parth isn't 
a mere e~r:r, it. is a sphere 25,000 1niles around. If we think of those 
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n1iles as nmnbers on a great. clock, tneasuring off the age of the earth 
itself, then those 25,000 miles, representing the 4 billion years geol­
ogists attribute to the earth, give us a distance-and-time sc~le of 1 
mile for every 160,000 years. Think about that for a moment, and let 
your imagination travel a.ronnd the earth with me on a route that 
passes thl'ough San Francisco as we leave Dulles headed cnst and re­
turn to it frmn the west. If you will do this, you will begin to Sf)nse how 
long the earth got along without men, and how suddenly, in his most 
recent pm·iod, 1nan and his technology are exploding around it. 

'Ve take off frmn Dulles, then, on our 25,000-Inile journey the day the 
earth begins. 'Ve travel about 6,000 miles (representing a billion years) 
before there is any life at al1 on the planet. Halfway around the earth 
(2 billion years) we note that life has become more complex, tnore 
diverse, 1nore stable, and more beautiful--corresponding with a time 
the oldest rocks in the United States were laid down (those at the 
bottom of the Gnu1d Canyon, in the Visenu Schist). As we approach 
San Francisco fron1 the west, after 22,000 1niles of travl, we note. that 
desert shrimp, stone crabs, and cockroaches have been added to the life 
inventory-in a form that persists until this day. As we cross the 
Rockies, the age of reptiles begins, and as we near the Alleghenies it 
is over, but redwoods and pelic-ans hnxe appeared on earth. Our craft. 
lets down and we skim the earth just a mile before the runway-and 
tnan appears on the plane? 'Vhile we land and roll toward the end of 
that 2-mile strip, man persists with no tools more drastic than a shapod 
stone. Our 25,000-mile trip is about to end, representing the time the 
earth has got by without man's interference. 

I-Iardly a city block ft·om the end of the runway, with only 400 feet 
yet to roll, in that 25,000-mile journey of the earth, man discovered 
agricultural techniques and applied thetn in Southeast Asia. The old­
est living thing, a California Bristlecone Pine, began its life 150 feet 
from the end of the journey, and Christianity 65 feet frmn the end. 
The industrial revolution is represented by the last 6 feet, those two 
centuries in which man devised the tools with which to dismetnber the 
biolo~ical c~pital of the earth and use it up, whereas theretofore he 
had lived on the earth's organic income without destroying or other­
wise spending capitr,l. Less than a foot frmn the end of our trip man 
began to apply DDT and other chlorinated hydrocarbons in his war 
against cmnpeting forms of life-a war that the world's life-support 
systems had gone along very well without for all but 11 inches on our 
25,000-mile journey. 

Assume, then, that we are now at the end of that runway, wonder· 
ing what kind of trip to take next. And realize this: 'Ve. are now plan­
ning to tnake demands of certain kinds in the next 10 years-amount­
ing to a further 4 inches of travel past the runway's end-that will 
enual all the demands we han.'~ made thus far. By this I mean that in 
the oil industry and in the electricity-J!cnerating industry, it -is the 
common expectation that we 1nust double out· output in less than a 
decade-spend as much in the next 10 years, and produce as much, as 
we have in all our history so fa1·. 

'Ve have been countit1g on some kind of ma~!ic that will let us stretch 
a finite earth, and keen doubling the demands we place upon it for 
things. I no longer believe we will discover such mag;ic; we must in· 
stead take a hard new look at the coming years, on how to live within 
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the earth's income, and not continue to live beyond its means-and 
thus beyond our own. 

On my way here frmn San Francisco, I picked up an item in the 
San Francisco Chronicle. On the front page it says, "Big Qil Slick 
Off South Africa," and this is really relevant to the SST probletn. 
Let me read the article that ca1ne from Reuters in Cape Town. 

Ships and helicopters yesterday poured solvent on an oil slick more than 
5-miles long spread by the stricken tanker lVajra, trapped on a sandbank off 
the Up of South Africa. 

Officials are afraid the 28,339 ton Liberian-flag ship, which so far has only 
spilled oil from its fuel bunkers, may break up and spew its cargo of 40,000 
tons of crude oil into the ocean. 

I was at an International Conference on Oceans in ~falta, last 
.June, where the statement was 1nade that if a major oil spi11 took 
place off the African Continent there is not one individual in Africa 
who knows what to do about it, and this story proves it. Right now 
they are putting solvent on the oil. Is that what you do about an 
oil spill~ I don't think so. \Vhy don't we know? Because we don't 
have the right kind of studies. 

In Sweden, 3 weeks ago, I was talking to one of their lending 
ecologists who said he was having great problems getting a $30,000 
research grant to tell him what the long-range effects would be of 
putting solvents or other detergents on oil, on the Baltic Sea. He 
could not get $30,000, but he had no trouble getting a $400,000 grant 
to investigate the machinery for putting detergent on the oil. It is 
again that imbalance. That becomes relevant because of the figureo,s 
that you have been hearing from ~fr. Moss-and Friends of the 
Earth supports fully what the Sierra Club savs thron.P'h ~fr. Moss­
on the extraordinary demand for fuel that"' the SST is going to 
bri11g a bout. 

\Ve can no longer afford to make that sort of demand upon our en­
vironment. \Ve know right now, Conp:ress knows, you have been read­
ing the papers, the difficulty of finding out from the State Depart­
Inent abOut. the imminent contracts between the Government of South 
Vietnam and the oil industry for offshore drilling there. ·We know 
about the offshort drilling and the spills all over the world. This is 
part of the SST's pollution, not just the noise, but the demand on an 
exhaustible and rapidly being exhausted fuel resource around the 
world. This is something we cannot afford, if we want to stay here. 

Our key need, then, I repeat, is learning to live within the earth's 
income, the annual dividends available from the biological wealth 
the sun lets the planet and life create. Until now we c.an hope to be 
forgiven for knowing not what we did. Now we are beginning to know 
what we are doing to the earth, and are beginning to realize that we 
can nevet· again undertake a project without asking what does it cost 
the earth~ 

This question must inform us as we study our energv needs, our 
transportation, our develop1nent of food and fiber, and preservation 
of open space% parks, wildlife, and wilderness, our approach to the 
population crisis, pollution, growth, the crisis in our appetite ex­
plosion that has us wanting more and more, and as we contemplate 
our international relations and the environmental route to peace, in­
chtdihg peace \Yithin our own land. The only \Var we seek is a war 
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servation, but a government of, by, and for people awakened to the 
need of conserving the life-support systen1 that enabled the world 
to work before man came, without which man cannot remain. 

In this context, then, let us consider the proposed supersonic trans­
ports her~ ~nd abroad-a proposed mode of travel.tha~ I find vigor­
ous opposition to wherever I speak. I conduct a quiz with each audi­
ence and find only one 1nan per thousand favoring SST. There is a 
sea of hands when I ask for those opposed. 

The late Howard Zahniser, responsible 1nore than anyone else for 
there being a national wilderness preservation systmn· in the United 
States, once replied to a forester's derision of his support for wilder­
ness, "I admire the ardor with which you attack 1ny emotionalism," 
a parallel retort is suggested by the ardor with which Senator Barry 
M. Goldwater, in "The Dig Lie and the SST" (New York TimeS, 
Dec. 16) attacks the truthfulness of organizations trying to spare the 
world from the SST. He was joined by other SST enthusiasts, some 
of them even more emotional than he. 

Senator Goldwater is probably the most charming, most radical, 
nnd most consistently wrong J.?erson I have ever had the pleasure of 
debatinu, Still, anyone who hkes to run the Grand Canyon in boats 
cannot Ce all wrong. Even so, in the first debate, which took place on 
the south rim of the Grand Canyon where he appeared unannounced. 
he tried to persuade the visiting press that a downstream dam would 
be good for the Grand Canyon, while an unpstream dam would be 
bad. 

The next debate was in 'Vashington at the N a tiona I Press Club, 
and was still about the Grand Canyon. My appearance was a month 
after his. Asked after his talk if there was anythin~ he would do 
differently if he could rerun his presidential cainpaign he rerlied, 
swearing quite eloquently, "'Vhere do you want me to begin~' IIis 
humility brought down the house. 

Since Friends of the Earth has a key role (!:lr. Goldwater lists us 
first among those who trouble him) in the attempt to save the skies 
from the SST, tnay I suggest an inventory of timely admissions of 
error for the Senator to select from at his Pleasure¥ 

TI~IELY ADMISSION 

1. It is ungracious to accuse people of the big lie, and the applica­
tion in this case misses the 1nark con1pletely. We have barely enough 
t.ime to try to get the truth around and no need to lie. 

2. It is still too early to say as the Senator does that the scientists 
who did not like atomic bombs were wrong. 

3. It is wrong to accuse Grand Canyon defenders of big lying when 
the words the Senator cmnplains of are words he put in our mouths and 
we never slJoke or thought. This is the when-did-you-stop-beating-the­
lady gamb1t.. Our side never said that Echo Park Dam would flood the 
dinosaur bones or suggested that Grand Canvon dams would. be rim 
to rjm, But the reclmnation extremists like .. to say we said so and 
Senator Goldwater should not join them. 

4. Dams proposed for Grand Canyon were not then, and are not now, 
as the Senator alleges, humanitarian. Great concrete piles cannot be. 
The dams were a device to spend something priceless in order to create 
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an illusiOn of revenues for moving the Columbia River water to Los 
Angeles to add to the Colorado Rn·er water already there. 

5. Just because yon are wrong once, you don't have to st.ay wrong. I 
think all of us, until we have a critical sober look, were once m.es­
merized by the prospect of the SST. Then almost all of us saw what 
an unacceptably expensive toy it would be, on seven counts. Our book, 
The SST and Sonic Boom Handbook, made this quite clear last 
February. 

6. We have never said two prototypes would cause the damage 
Senator Goldwater lists, and he must have been unobservant indeed 
to construe our full-page ad, book, articles, and detailed, buttressed, 
and documented evidence that we ever in any way said two prototypes 
would do all this. But t.he fleets of SST's required to provide a 
theoretical payout would indeed bring environmental havoc. They 
would waste a fortune on a bad trip that could become addictive. Let 
that be the bumper sticker: The SST is a Bad Trip. The U.S. economy 
and leadership in civilian aviation will not derive benefits from a 
multibillion-dollar fix. They will get benefits from theiT doing. useful 
things, so are trying to save Boeing and its customers and Senator 
Gold water from themselves. There is not any overawing sense in doing 
useless or harmful things to make jobs. 

We wish the Senator would join us. He can base all the admissions 
we recommend to hiJn upon excellent research by good men, including 
most of his colleagues-men who are not trying to sell self-serving 
programs or products and who, like the rest of use, deserve to be given 
the benefit of the doubt, and to preserve eardrums too. 

There are other admissions to make. The air is not getting any 
better. Fossil fuels are not becoming more abundant. We worsen one 
as we le$8n the other and SST's do both supersonically. No one should 
take lightly the objective prediction that a fleet of 500 Boeing SST's 
could use up in 3 to 5 years t:he equivalent of our biggest-ever oil dis­
covery at Prudhoe Bay, in Alaska. (This figure assumes that it takes 1 
barrels of crude to make one barrel of jet fuel-a figure that may be 
pessimistic.) I do not want it used up tha.t way in my air or the 
Senator's either. I cross the Atlantic often (too often) and do not 
need to arrive that much sooner than my baggage or, considering 
what jet lag does to minds, that 1nuch sooner than my judgment.. 

On my way to Europe this time, to the Raumbouillet n1eeting of 
Friends of the Earth organizations frmn several countries, I scrawled 
this note on my menu: 

The Santa 1\larla could sail up one aisle and down the other in this 747, and 
I ask, 11Was this snip necessary?" Without being sure which ship I refer to. 

Considering what the 141 hard sell has done to the airlines' balance 
sheets and to the economy of Boeing, Seattle, and 'Vashington, and 
bearing in mind the open-space-in-the-sky phenomenon the 747's have 
been lately as they fly slightly filled on fewer schedules after earlier 
check-ins between fewer cities, 1nore slowly and with more diluted 
service and longer restroom waits to longer baggage delays and uglier 
taxicab hassles at the far end, I ask for this further question: Now that 
runaway technology has built us a turkey, must it also build as an 
albatross~ Live audiences are often kind enough to laugh at this litany 
and question, but it does not begin to sum up our mistake, Senator 
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Goldwater's, nearly so well as the title of the SST analysis by a Stan-
ford professor, from 'Vatts to Harlem in 2 hours. ~ 

I would like to believe that Senator Goldwater is secretly happier to 
have an unspoiled Grand Canyon even if it has meant doing without 
a temporary splurge of expensive kilowatt age in Arizona. And I would 
like to bet that he, we, the United States, and the world can somehow 
muddle through without assaulting our degrading atmospheric sea 

with SST's, sin_gly or in flocks. 
We invite Senator Goldwater and other good people to sign this 

statement with us: Ind·ltstry has an obligation to stop contributing to 
the delinquency of users, including the intended users of SST's and 
other forms of speed. 

Afr. AfcF ALL. Thank you very much. 
Mr. BRowER. Mr. Chairman1 we have in the audience, if you would 

caret~ question him on anyth1ng, the author of a book that we have 
published that I would like to sub1nit for the committee's file. It 
1s "Concorde: The Case Against SuJ>ersonic Transport" by Riohard 
Wiggs, with a forward by Michae Foot, Member of Parliament. 
Friends of the Earth have published that in cooperation with Ballen-
tineBooks. · 

Mr. McFALL. We will be glad to have that for the file. 

COMPETITION FROl\1 THE OONCORDE 

Mr. Bowm. I have a few notes here that may interest you, on 
the Concorde which is part of the co1npetition t,hat worries us, that 
come from some remarks by Mr. Wig1gs, where he thinks that: 

"The prospects for Concorde at the present time nre poor. Repre­
sentatives of a number of airlines holding 'options' on Concordes­
there are no orde.rs in existence, and the number of options has re­
mained at 74 for some 3 years, in spite of t:he efforts of special sales 
staff-have publicly st'ftted their doubts about the profitability of 
Concorde. Among these are: 

Afr. Naje.eb Halaby who said in an interview on BBC (London) 
TV on February 1, 1971, that Pan An1 would not order Conoordes 
until they were sure the aircraft could be operated profitably 
and -also acceptably with regard to sonic bank, airport noise, pollu­
tion, and so forth." 

"Mr. Robert Six, President of Continental Airlines has said: 'Con· 
oorde is technically a good aircraft but economically a poor one.'" 
That was Flight Ma.ga.zine, London, February 11, 1971. 

Then there was the London Observer story, which I think is being 
submitted to your record, that front-page lead story on the 21st of 
Februnry: 

"BOAC Can't afford the Concorde.'' This report is so important 
that a copy is attached. BOAC has stated that the report is "over­
simplified,~' but has not denied its basic truth. 

It should be pointed out that. all of these ~loomy prognostications 
(except the last) preceded the en1ergence of the proposed new air­
port noise regulations at New York l{ennedy and elsewhere. 'Whether 
the presen~ bill at New York succeeds or not, potential purcJmsers of 
Concordes or other SST's would have to reckon with the probability 
of such regulations being imposed in the future-and not only at N e'v 
York Kennedy. 

/ 
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PROHIBITION OF SUPERSONIC OVERFLYING 

Powntial purchasers of SST's would also have to reckon with exist­
ing and future restrictions on supersonic overflying. Several European 
nations have already announced their intention to prohibit. supersonic 
flights across their territories: Sweden, Norway, Switzerland, the 
Netherlands, 'Vest Gennany, and Ireland. Switzerland has rec~ntly 
enacted such a ban; Ireland has legislation in readiness to enact if 
it should be required. 

A section of the Canadian Air Regulntions provides that "no air­
craft shall be flown in such a nuu1ner as to create a shock wave, the 
effect of which is likely to create a hazard to other aircraft or to per­
sons or property on the ground." 

He has quowd a few other 1'en1n.rks about that. Then also I think 
a pertinent remark here is what the lesson is on the Rolls Royce prob­
lems alluded to yesterday : 

The Prime Minister, Mr. Heath, said on February 7 that there was a lesson 
to be drawn from the collapse of Rolls ROYl'e. "It is of the utmost importance 
that this lesson should be learnt and acled upon by us all • • ". Governments 
must rid theruselves of the illusion that you can find the way to prosperity by 
pouring out the taxpayers' money in perpetual subsidies for uneconomic 
ventures." 

Just to sun1 up, I think I would just like to say we have only one 
ocean, with coves having many names; we have a single sea of atmos­
phere, with no coves at all. 'Ve ha,.re one thin miracle of soil, alive and 
givin~ life. 'Ve have only one planet. We have no spare, and the 
SST IS no way to treat that one planet for which there is no spare. 

I have been fairly general in my testimony, because that is my over­
all interest here, but with Jne here, with a bit of supplementary ma­
terial, .are Ga.ry Soucie and George Alderson, who have been In the 
thick of this battle and who have information that I think you should 
have, and I am sure that they are available here to aid in any coun­
terrebuttal, if that should please the committee, that you are seeking. 
I would like Mr. Soucie to pick up here and get down to a couple of 
specific details. 

REMARKS OF MR. SouciE 

Mr. SouciE. This will be very brief, but it is something that I think 
the committee should have for its deliberation. 

Three weeks ago, across town, the Society of Automotive Engi­
neers and the Department of Transportation cosponsored a confer­
ence on aircraft and the environment which was largely a, technical 
conference. Only the contributing papers have been published, and the 
summary papers will not be published until July. I was able to obtain 
from the chairman of one of the sessions his summary report., which 
I am going to submit for the record, but I think one thing should 
be read. 

REPORT OF PROFESSOR HEYWOOD 

The chairman is Prof. John B. Heywood of MIT, and he was chair­
man of the technical session on air pollution distribution. His report 
befiins: 

In our workshop about 50 participants took part; the level of dis­
cussion was technical and informed." 
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I might point out that in the section I an1 going to road, the major 
participants discussing SST contrails in the stratosphere, were Dr. 
l.,ester l\lachta of ESSA and Dr. Arnold Goldbc·~·g who is Boeing's 
chief scientist on the SST program. 

The section on high altitude dispersal rends as follows: 
"'Ve briefly reviewed the evidence of increased cirrus cloudiness in 

the upper troposphere as a result of water vapor emissions from cur­
rent subsonic jet activity. It was generally agreed that the data pre­
sented by Dr. l\lachta in the conference proceooings could be signifi­
cant"-! am submitting for the record Dr.l\{achta's pa})er-"and there 
is a definite need for further high-altitude cloud observations and 
data analysis both near and remote from air routes. 

"On the dispersal and possible effects of SST emissions in the 
stratosphere, consensus was 1nore elusive. 1Ve first reviewed the ques­
tion of the steady-state distribution of SST emissions in the strato­
sphere from a fleet of SST aircraft during the 1985-90 period. 

"It was agreed that the actual concentrations of emitted species will 
be higher than the values calculated assuming uniform worldwide 
distribution of SST emissions throughout the stratosphere. The ques­
tion is how much higher, and on this there is wide disagreement. 
Approximate calculations of steady-state water vapor concentrations, 
for example, using relatively simple models of the dispersive process, 
range from a factor of 1.5 times this worldwide average to a factor 
of 10 times this worldwide average as an upper bound for significant 
portions of the stratosphere. It appears that we now have the ability 
to carry out a detailed study of Uus large-scale dispersal problmn more 
precisely. This task obviously should have high priority, especially as 
these concentrations are necessary inputs to any estimates of the im­
portance of possible climatic effects. 

"We did not consider any of these possible climatic effect specjfi­
cally. But we did consider the criteria which should be used to evaluate 
whether any of these effects would or would not be significant. The 
point of view which ca1ne through most clearly was that each possible 
atmospheric effect can only be evnl uated by resort to a detailed model 
of the actual process involved. 

"It was brought out quite clearly in our technical discussions that 
the testing- of two prototype ~ST's In the stratosphere is primarily for 
testing vehicle perforn1ance. Such prototype testing would give no 
direct information on possible large-scale atmospheric effects of SST 
exhausts though it could give 1nore precise data on engine emissions 
at stratospheric flight conditions. It was agreed that 100 hours of pro­
totype flights in the stratosphere would have no significant atmos­
pheric effects. 

"Obviously this whole area of SST emissions and their bl~ects in the 
stratosphere is in need of 1nore field data and much more detailed 
analysis. The additional information required to resolve some of these 
open questions can only come from carefully developed, compre­
hensive, and vigorously pursued research programs. The det.ailed goals 
of such programs have yet to be worked out, but their planning and 
execution 1nust be such as to insure the complete credibility of t.heir 
results. At present our disn.greements show \Ye cannot yet give definite 
answers to many of the questions which are now being raised." 
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(The report follows:) 

SUMMARY REPORT OF THE 'VORKSHOP ON AIR POLLUTIO~ DISTRIBUTION 

(Prof. John B. Heywood, Massachusetts Institute of Teehnology) 

AIR POLLUTIO~ DISTRIBUTION 

In our workshop about 50 participants took part ; the level of discussion was 
technical and informed. Two critical problem areas were discussed in some 
detail. These were the dispersal of aircraft exhaust emissions in the vicinity of 
airports, that is, the process that links emissions and ambient concentrations, 
aml the dispersal of exhaust trails in the upper atmosphere both from subsonic 
nnd supersonic transports. I am going to summarize the consensus, or lack of 
cons:ensus, on each of these topics. 
1. Tile airport problem 

At the present time there is still uncertainty as to the precise contribution of 
aircraft to pollution levels in the airport and the surrounrling areas. ~Ieasure­
ments available to date, which .are not that extensive, show that in some parts 
of the airport, pollution levels are often as high as in central urban areas; in 
some par.ts of the airport; e.g., parts of the airport perimeter, mean values 
may be much lower. There was, however, a general consensus in our workshop 
that emissions and ambient levels ought to go down. 

One important technique which needs to be developed and used in a rational 
control plan for nircraft emissions is diffusion modeling of the airport with 
its many different emission sources-aircraft, ground vehicles, heating plant, 
etcetera. It was felt that present modeling techniques are only accurate in predict­
ing absolute values of ambient concentrations to within factors of 2 ·tO 5. This 
uncertainty has many sources-inaccurate emission data, inadequate modeling 
of t.he local meteorolo~ry, nnd topography. 

However, the relative change in ambient concentra.Uons as emissions vary, 
for example, can be asse-ssed much more accurately. The problems we now face 
and which modeling can usefully evaluate are effects of changes in aircraft 
emissions, effects of changes in operational :procedures at a-irports, and effects 
of changes in aircraft acth·ity. The rollback technique (e.g., hah·e the emis­
sions halve the ambient pollutant concentrations) is not really useful for 
the airport problem ·becau~e emissions during different parts of aircraft activ· 
ity are substantially different, and because both ground traffic and aircraft 
are significant sources on the airport, but in different areas. Diffusion model­
ing is lthe only way to unscramble these interwo,·en sources. For example, .ff ear· 
bon monoxide emissions during taxi are halve£1 on some engines, how else can 
the e~ct on a·mbient concentrations be estimated? 

The validation of these models with field measurements was .felt to be a very 
imr)()rtant immediate task. It seemed prudent to tackle fil"St simplier situations 
such as dispersion of the aircraft trail from a single or few landing-tal{eoff cycle~. 
Then the initial disagreement which usually exists between model predictions 
and field measurements can more easily be resolved. 'VhHe the F'AA has plans 
for a combine<l modeling and field measurement study at Dulles aml 'Vashing­
ton National Airports, a check on the accuracy of modeling these simpler proc­
esses at the same time seems necessary. A ~!milar ~heck on dispersal from 
ground traffic ought alw to be clone by the appropriate .agency. 

There are additional aspects to these dispersion problems than just a more 
careful application of diffusion theory rnn resolv<.!. The interaction of the wing· 
tip vortices with the trail, effects of increased turbulence due to aircraft activ­
ity, interaction of one trail with another are example-s of problems that may 
be important but are not at all well understood. Research should be initiated 
in these areas. 

These comments underline the need for w~ll-planned, long-range re~Parch on 
th£-~£' ·tlrohlems. Had ·this been done in the past, we might be more ready 
to use diffusion modeling right now when it is needed, to evaluate the effects of 
emis~lon reductions. 

The contl'ibution of ai·rcrRft in <'Ompnrison to contrilmtions from ground vehl­
<'les on airpol'lts needs to be furth{'r deline-nted. ~ince gronnct Y£'hi<'1P rmi~ions 
wm hopefully decrease the aircraft's contribution in romparison Is important. 
This delineation ~an be done with a ~ombination of modeling and field me-asure· 
ment studies. Measurements of several pollutants simultaneously at several 



439 

sites around the airpor,t and itt; surroundings will be required. Since this re­
quires many sets of instruments, it will be expensive. Similarly attempts should 
be made to sEtl)arate the effects of emissions from the airport from those from the 
surrounding community. 

These field studies ought to consider odor measurements of some kind, or 
attempt to correlate ordors with other pollutant meansures like hydrocarbons. 
The o.dor problem, a primary scjurce of airport pollution complaints, has been 
much neglected in 1the past. No systematic study yet exists. 

Special efforts are needed to investigate the sudden .peaks in pollutant concen­
trations <'8used by aircraft exhau~t trails passing a receptor. The problem is 
analogous .to the powerplant plume touching tb.e ground at specific locations. So 
there is a need in the field measurement programs to use fast-response instruments 
(a response time of a few seconds is required). There is a need, therefore, for some 
instrument development, particularly to monitor particulate concentrations. 
Diffusion models also need formulating which predict these high momentary peak 
concentrations and where in the airport or surrounding area they are likely to 
occur. 

There was a ronsensus that modeling can play an impol'tant role in attacking 
these problems. Exhaustive field tests which succeed In determining relative con­
tributions at one airport, from the different operations and sources on the air­
port, do not allow us to sort out the problem at another airport unless an accurate 
·and reliable dispersion model exists. :Measurements at Washington National do 
not tell us what we need to know at J. F. K. 
!. High Altltudc-Dispcral of Jet Ezhaust Trails 

We briefly reviewed the evidence of increased cirrus cloudiness in the UPJX'r 
troposphere as a result of water vapor emissions from current subsonic jet 
activity. It was generally agreed that the data presented by Dr. Machta in the 
conference proceedings could be signlficant, and there is a definite need for 
further high-altitude cloud observations and data analysis both m~ar and remote 
from air routes. 

On the dispersal and possible effects of SST emissions in the stratosphere, con­
sensus was more elusive. We first rev-iewed the question of the steady-state dis­
tribution of SST emissions in the stratosphere from n fleet of SST aircrnft during 
the 1985-00 period. 

It was agreed that the actual concentrations of emitted species will be higher 
than the values calculated assuming uniform worldwide distribution of SST 
emissions throughout the stratosphere. The question is how much higher, and on 
this there is wide disagreement. Approximate calculations of steady-state water 
vapor concentrations, for example, using relatively simple models of the disper­
sive process, range from a factor of 1.5 times this worldwide average to a factor 
of 10 times this worldwide average as an upper bound for siguitkant portions of 
the stratosphere. It appears that we now have the ability to carry •mt a detailed 
study of this large-scale dispersal problem more precisely. This t<J!:!k obviously 
should have high priority, especially as these concentrations are nect>ssary inputs 
to any estimates of the importance of possible clhnntlc effects. 

'Ve did not consider any of these possible climatic effects specifically. But we 
did consider the criteria which should be used to evaluate whether any of these 
effects would or would not be significant. The point of Yiew which came through 
most clearly was that each possible atmospheric effect can only be evaluated by 
resort to a detailed model of the actual process inyolved. 

It was brought out quite clearly in our technical discussions that the testing of 
two prototype SST's in the stratosphere is primarily for testing vehicle perform­
ance. Such prototype testing would gh·e no direct information on possible large­
scale atmospheric effects of SST exhausts though it could give more precise data 
on engine emissions at stratospheric flight conditions. It was agreed that 100 
hours of prototype flights in the stratosphere would have no significant atmos­
pheric effects. 

Obviously this whole area of SST emissions and their effects in the stratosphere 
is in need of more field data and much more detailed analysis. The additional 
information required to resolve some of these open questions can only come from 
carefully developed, comprehensive, and vigorously pursued research programs. 
The detaiied goals of such programs have yet to be worked out, but their plan­
ning and execution must be such as to insure the complete credibility of their 
results. At present our disagreements show we cannot yet give definite answers 
to many of the questions which are now being raised. 
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'VATER VAPOR POLLUTION OF THE UPPER ATMOSPHERE BY AIRCRAFT 1 

(Lester Machta, Air Resources Labs., National Oceanic and Atmospheric 
Administration) 

Aside from the unused ingested air, the prime emissions from a jet engine are 
the products of combustion; carbon dioxide and water vapor. So long as hydro­
carbons ronstitute the fuel, there is no means of avoiding these pollutants. For 
each pound of fuel consumed about three times as many pounds of carbon dioxide 
and 1% timE:'s as many pounds of water vapor must E:'Xit the engine. These two 
products comprise more than 95 percent of those made by the engine and about 
which new engine technology can do little. 

This article will soon dispense with COr from a\·iation as a weather/climate 
problem and devote its space to water vapor. It will not treat the environmental 
problems of CO, NOx, SO:~, soot or particles, or unburned hydrocarbons. Future 
technology may be able to minimize these less abundant pollutants so that an 
evaluation of their environmental insult while currently of interest, may sub­
sequently become academic. 

RESmENCE TillES 

The atmospheric persistence of substance is frequently exprE"SSed by its mean 
residence time or lifetime. By analogy to first order chemical kinetics, the loss of 
the substance is proportional to its amount in a reservoir; the reciprocal of the 
proportionality constant is the mean rE:>sidence timE:'. Or put more simply, it is the 
time for a reservoir to reduce to 1/e (37 percent) of its original value. In a steady 
state condition (that is, a uniform, continuous source), the reservoir holds one 
mean life's worth of the substance. 

Atmospheric carbon dioxide has been estimated to have a mean residence time 
in the troposphere ranging from 3 to 30 years before being taken up by the oceans 
and biosphere (1). 5 years seems to be the best value to this author. 

Water vapor is lost to the atmosphere by prPCipitatlon, rain, snow, E:>tc .. mainly 
in the first few kilometers of the troposphere. It follows therefore that the mean 
lifetime of a water v·apor moleculE:' depends on its proximity to the layer in which 
precipitation elements form. 'YatE:'r vapor evaporating from the oce-an surface, 
the main source of moisturE:', bas about a 10-dny mean life. This is deduced from 
the average atmospheric watE:'r vapor content, a little over three quarters of an 
inch spread over the earth, and the mean global precipitation, about 32 inche~ 
per year. 

But of more concern is the lifetime of a water vapor molecule added by a jet 
aircraft to the upper troposphE:'re; at say 35.000 fE:'E:'t. Using radioacth·e debris 
Injected in roughly this altitude as a tracer (including tritiated watE:'r vapor 
from some of the U.S. Pacific nudear tE:'sts), we E:'stimate a mE:>an rE:'Sidence time 
of about 30 days. It would •be the author's judgmE:>nt that tht' true value liE:'s be­
tween 15 and 45 days in order to take into acrount variable weather condition~ 
and the imperfect analogy to nuclear test products. 

TABLE I.-PRODUCTION OF CARBON DIOXIDE AND WATER VAPOR BY AVIATION ACTIVITIES 

(101• poundsjyearJ 

Period: 

Total U.S. commercial 
fuel consumption 

C02 HaO 

Estimated world 
commercial fuel 

consumption 

COa HzO 

1967................... 2.64 1.43 5.27 2.85 
1985 to 1990 •••••• _. _. _ ••••• _ •••• ______ • ____ • _. ______ ••• _. _ •.•• _ 

1 Tropospheric or near tropopause altitudes only. 

World fuel 
consumption indudina 

estimate for 
military aircraft 

--------
COa HaO 

Stratospheric flights 

COa HO 

7.4 
118 

4.0 ---·-·---·---------· 110 5 2 

1 Abstract : The two combustion products which future technology wl11 be unable to 
eliminate from prP!'('nt day jpt en~fnt>R are carbon dioxide and wat4'r vnpor. The potential 
climatic change effects of carbon clloxtde are con~ldPred to be n small part of a larger COt 
problem. Water vapor nddPd to the troposph(>re forms contrnlls. ThE> papPr wtll assE>RS the 
nonconcluAive evidE-nce of in<'reuNl cirrus cloudiness at certain l~attons. Finally the 
potential cllmntlc effects of addPd wnter vapor in the stratosphere on the rndtatton budget, 
the small decr£>ase In ozone, and polar night cloudiness is evaluated tn the light of future 
commercial avlntton Injections of water vapor. 
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Finally what about stratospheric injections by hlgh-flylng subsonic and super­
sonic aircraft? Again the analogy to the residence times from radioactivity is 
approptiate. The average value for gases is probably about 2 years for injec­
tions .at altitudes of 60,000 to 70,000 feet and somewhat shorter for altitu.des of 
50,000--58,000 feet. Particles may haf'e a shorter residence time than gases. 

PRESENT AND FUTURE EMISSIONS 

Table 1 lists tile last available and the 1985-90 estimates of car.bon dioxide 
and water vapor from aviaUon activities. 

The estimates for SST operations which provide the bulk of the pollution 
for the stratospheric flights in 1985-90 assume 500 aircraft flying 7 hours each 
day; two-thirds use GE-4 engines and one-third the equivalent of two GE-4 en­
gines. Each GE-4 engine produces 104,000 lbs. of COt and 44,000 lbs. of H20 per 
hour. The 1985-90 non SST injections nssume a sixfold increase in subsonic reve­
nue passenger-miles over 1007 but with a 50-percent reduction in fuel consumption 
pet• passenger-mile. 

CARBON DIOXIDE 

Using the above information and a mean residence time of 5 years atmos­
pheric carbon dioxide from all aircraft yields an annual growth of atmospheric 
co, equal to about 0.15 parts per million ( p.p.m.) in 1985-90. A projected 4-per:ce-nt 
growth in the use of all fossil fuels makes the atmospheric input about 4 p.p.m. 
per year in 1989. Further, even r; year's worth of aviation created C02 adds 
less th.an 1 p.p.m. Thus, aviation in the future will contribute less than 5 percent 
of the total growth in COs. If the increase in atmospheric co, becomes a climatic 
problem, only a small part can be attributed to aviation. The contribution of 
co, from aircraft flying in the stratosphere is less than a third of those flying 
in the troposphere. 

WATER VAPOR IN THE TROPOSPHERE 

Aircraft emit water vapor both at low levels during landing and takeoff 
and at cruise altitudes. At low levels the a\'iation source competes with a very 
much larger natural source from evaporation (8x1017 lbs./year). Except for 
rare, but locally important places, such as with very cold temperatures, the low 
level source of moisture will be dismissed. 

In the free air, as contrails will attest, a potential problem may arise. 'Vhlle 
contrails represent visible evidence of artificially formed clouds, their persistence 
rather than temporary presence is the more crucial aspect. Persistent contrails 
can spread out to form tbin sheets of cirrus clouds. But as meteorologists often 
point out, natural cirrus clol!ds may have formed anyhow n short time later. 
It may also be noted that the atmospheric disturbance by the airplane rather 
than the added moisture may have initiated the contrail. 

First, let us examine the sensitivity of two layers of the troposphere to added 
moisture. Modern propeller-driven commercial aircraft cruise at about 24,000 
feet while commercial jet aircraft cruise at about 35,000 feet. Present weather 
observations on radiosonde balloons cannot measure the atmospheric moisture 
above about 30,000 feet. Thus to compare the vulnerability of the two atmospheric 
layers (24,000 and 35,000 feet) it is necessary to use special frostpoint observa­
tions such as obtained by Mr. H. J. Mastenbrook of the Naval Research Labora· 
tory. His data (2) collected between 1965-68 near 'Vashington, D.C. during 
days with few or no clouds has been summarized for our purposes in table 2. 

It is evident that much less moisture is needed (by n factor of 10) at jet air­
craft altitudes than at propeller altitudes to saturate the air. The abo,·e num· 
bers represent mean values for clear weather. There are many periods when 
smaller amounts of moisture are needed for saturation. 

TABLE 2.-WATER VAPOR POLLUTION OF UPPER ATMOSPHERE BY AIRCRAFT 

Type of aircraft 

Moisture needed 
to saturate Observed relative 

Altitude, feet air·aH,O/kg. air humidity (percent) 

24,000 
35,000 

1.0 
0.09 
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The humidity mixing ratio or the mass of water per unit mass of air tends 
to remain conservative during mixing of unsaturated air. The humidity mixing 
ratio is a direct function of temperature and an inverse property of air prt>ssur(>. 
The temperature normally decreases up to the tropopause and then remains 
about constant with height; pressure, of course, decreases with height. On the 
av<?rage, the result is an increase of the saturated humidity mixing ratio above 
the tropopause. The saturated humidity mixing ratio represents the amount of 
moisture that can be contained in a mass of air before it forms liquid or solid 
particles. Present-day jet aircraft flying at 33,000 to 39,000 feet insert their mois­
ture in that layer of the atmosphere in which the added water vapor most likely 
wlll form artificial clouds or enhance existing clouds. 

The deficit of 0.09 gram per kilogram in table 2 requires more moisture for 
saturation than can iJe released by a single aircraft into a reasonable size cloud 
(as opposed to a small contrail.). A single 4-englne jet aircraft rE'leasing 47,200 
pounds per hour of water vapor and flying at a speed of 550 miles per hour will 
increase the average mixing ratio by only 0.00018 gram per kilogram wh~n its 
water is evenly diluted in a cross-section arE.'a of 500 feE.'t deep and 10,0''·- • feet 
wide. To saturate the above volume of air requires a humidity mixing ratio 
which is already over 99 percent saturated. 

Id~lly, meteorologists might be able to predict the increase in cloudiness by 
tnE:'asuring the frequency with which certain saturation deficits are encountered. 
UnfortunatE.'ly humidity sensors cannot detect the small deficits. This is particu­
larly true at the cold temperatures of the upper troposphere where the humidity 
element in the present routine radiosonde observations fails to op{'rate. 

Could the water vapor from future enlarged subsonic aircraft produce a cirrus 
veil over large areas of the earth? It appears very unlikely that a large volume 
of the atmosphere will be saturated from the foreseeable fleet of aircraft. 

OEdERVED CHANGES IN HIGH TROPOSPHERIC CLOUDINESS 

The author and his colleague, 1\Ir. T. Carpenter ~f NOAA, have examined the 
records of cloud observations at Denver and Salt Lake City to detect changes 
associated with the onset of commercial subsonic jet aircraft operations. '.rhe 
work, as of this writing, is still in progress and while suggestive of a correlation 
between jets and high clouds, is far from conclusive. Two stations, whose weather 
records were on magnetic tapes, Denver and Salt Lake City, were chosen for the 
following reasons: (1) Few low or middle clouds permit more frequent observa­
tions of high clouds; (2) th(> two stations are on or near major air lanes; if any 
cbanges in high cloudiness were likely, they would show up at these stations. 
The second reason, being near air lanes, suggests that evE'n if changes are proven 
for Denyer and Salt Lake City, they may not occur more generally. But it may be 
noted that .there are places in the United States over which even more numerous 
flights occur than Denver and Salt IAlke City. 

The observations for the following analysis, weather observer cloud reports at 
the two airport stations, are notoriously difficult to make quantitatively. This 
defE'Ct, it is hoped, may be overcome by averaging many observations and by 
subjecting the results to many independent ehecks. Secondly, the relationship 
between commercial jet aircraft and increased high cloudinE.'ss, if true. depends 
exclusively on coincidence in time. '.fhere may be trends in high clouds due to 
other causes such as changes in circulation patterns. Finally, even if a con­
vincing correlation between clouds and aircraft by this analysis Is demonstrated, 
one cannot distinguish between added moisture or simply the atmospheric dis­
turbance by the aircraft as the cause of the enhanced cloudiness. 



' 

I 
L- .. 
I 
Lf• , .. I 
L~ 
I " ~ L~ ~ 

~ I ' L.4' ~ 
~ I ~ 

~ 
Lp '-
I • 

~ ~so ~ 
~ /.D Lm 

I ____ .," 

Fig. 1 - Annual amount of high cloudiness at Denver, Colorado, with no low or middle clouds. Data 
obtained from three hourly Weather Bureau airways observations. The dashed curve represents the 
annual domestic commercial jet fuel consumption for the United States which is assumed to be proportionai 
to the number of flights in the vicinity of Denver 
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Figure 1 shows the average annual high cloudiness at Denver plotted against 
year beginning in 1940. From 1940 to 1947 observations were made at a military 
base, Lowry }'ield, thereafter at Stapleton }'ield, the commercial airfield serving 
Denver. Figure 2 shows the same high cloud history at Salt Lake City but 
beginning in 1948. In both cases only the 3 hourly observations with no reported 
low or middle clouds were used to determine the annual averages. On figure 2 
the gross consumption of jet fuel has also been plotted; the gross fuel con­
sumption probably reflects the relative frequency of jet flights over the two 
stations. 

The two graphs, figures 1 and 2, show an increase in high c-loudiness after 
the onset of comm1~rcial jet operations in about 1958; the growth at Denver is 
more marked than at Salt Lake City. Thus, this correlation suggests that com­
mercial jet activity may indeed have increased the amount of high clouds. How­
ever, the conclusion should be tempered by other analyses of the cloud data. 
These are: 

( 1) At both Denver and Salt Lake City, the relationship for those observa­
tions with one- or two-tenths of low and middle clouds with eommercial jet air­
craft aetivity is as good as, or better than, that shown in figures 1 and 2. 

(2) The observations of high clouds, with no low or middle cloudiness, were 
analyzed for Denver by the time of the day : daylight hours, dark hours, and 
sunrise and sunset hours. It is likely that the sunrise and sunset hours provide 
the most reliable high cloud observations. All three sets of data parallel one 
another although the post-1958 growth is not quite as distinct for the more 
reliable sunset and sunrise hours as for the mean shown in figure 2. 
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Fig. 2 - Annual amount of high clouditless at Salt Lake City, Utah, with no low or middle clouds. Data 
obtained from th:-ee hourly Weather Bureau airways observations. The dashed curve represents the 
annual domestic commercial jet fuel consumption for the United States, which is ~3sumed to be proportional 
to ihe number of flights in the vicinity of Salt Lake City 



446 

(3) The trends in the annual mean cloudiness of all three layers (low, middle, 
and high) are simtlar in each of the four seasons. 

(4) The history of middle clouds, in the absence of low cloudiness, has been 
analyzed in the same fashion as shown for figures 1 and 2. Middle cloudiness 
at Salt Lake City showns no trend of significance; if anything there is a very 
slight downward trend until about 1960. But the middle cloudiness at Denver 
exhibits a disturbing, marked decrease from about 1944 to 1958 and remains 
about constant thereafter. This decrease in middle cloudiness argues that one 
can observe marked long-term changes without any apparent explanation. The 
immediate implication is that the upward trend betw('en 1958 and 1969 might be 
due to some similar cause such as circulation and observational procedural 
changes. The most probable change in observation practice as the cause of tho 
increase of high clouds after 1958 does not appear to be borne out by the relative 
changes in middle and high clouds. Aircraft pilots can advise weather observers 
about the cloud heights. For this reason, one might presume that the upward 
trend in high clouds might coincide with a decrease in middle clouds as the 
pilots tell the observer the type of cloud. At both stations, there was no apparent 
positive or negative correlation between the trends of middle and high clouds 
after 1958; the mean middle cloudiness remainE'd about constant with time. 
Finally the low value of middle clouds after 1958 could offer more opportunity 
for observing high clouds. But one might also have more frequent clear skies, 
which would decrease the me-an amount of high clouds; the greater opportunity 
to see high cloudiness need not increase its mean annual value. 

(5) There have been no significant trends in low cloudiness. 
'Vith onP significant exception, the auxiltary analyses do not contradict the 

connPCtion between growth of cirrus cloudiness after 1958 at either Denver or 
Salt Lake Oity with jet aircraft. The P.nalyses cannot more specifically assign 
the cause to increased jet aircraft activity. The one disturbing finding is the 
sharp decrease of middle cloudiness between 1944 nnd 1958. As noted this unex­
plained decrease raised the serious doubts as to the justification for attributing 
the post-1958 rise in cirrus cloudiness to aviation activiti~. Finally, one must 
repeat that the increase after 1958 is ascribed to aviation activity only by its 
coincidence in time and the visual evidence of contrails behind aircraft. 

Assuming that the cirrus increase is due to subsonic jet aircraft, one may 
~xpect a continued increase in such cloudiness with time. Future projections call 
for a ~";ixfold increase in passenger-miles by rt:he period 1985-90 but improved 
technology may result in an nircraft efficiency such that the amount of moisture 
will increase by only threpfold. 

It is believE'd that the case for aviation causing an increase in cirrus cloudiness 
Rt Denver and Salt Lake City L~ sufficient to justify further studies. These should 
be aimed at proving or disproving the hypothesis, and if true, to determine the 
geographical ~xtent of the increased cirrus clouds. Lastly, if the growth is due 
to aircraft, one must describe the optical and other pl'ol}erties of the artifi<>ial 
clouds to permit an assessment of the influence of the clouds on the weathpr and 
climatEc>. 

OIRRUS CLOUDINESS AND THE RADiATION BALANCE 

Added cirrus cloudiness which may be produced by aviation activi~ie~ can 
alter both radiation balance within the atmosphere and reduce the total radiant 
received from the sun by the earth and its atmosphere. 

Kuhn (3) hns measured and computed the radiation budget both with drrus 
clouds and with clear sUes. The net result of adding cirrus clouds is a cooling 
of the lower atmospher·~ during the day. !\Ianabe ( 4) computed a net warming 
of the ground level air temperature by assuming different radiative properties 
of the cirrus clouds; the true effect will depend on the actual cloud characteris­
tics. Hosler (5) claims to ha,·e found a decrease in solar energy because of cirrus 
cloudinpss from aircraft in western Pennsylvania. At night, the lower atmosphere 
will warm slightly with cirrus cloudiness because the clouds will reduce outgoing 
long wave radiation. 

The earth's albedo or the fraction of the solar energ_v reflected back to space is 
sensitive to atmospheric cloudiness. At present it is estimated that the albedo of 
cirrus c>lm~rts li~s between .44 nnd .64 for overcn~t skles (6). Increnses in high 
cloudiness due to aviation could therefore 1£-ad to an enhanced albedo. The result 
would be a decrease in the average atmospheric tempE:·rature; small changes In 
albedo produce significant reduction in the global temperature. The latter repre­
sents an equtllbrlum state between incoming solar radiation, controlled by the 
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earth's albedo, and outgoing long wave radiation. The suggested increases in 
cirrus cloudiness are too limited in area to deduce any significant global effects 
at this time. 

CIRCUS CLOUDS AND ICE CRYSTALS 

It is known that ice crystals from cirrus clouds ron fall into lower altitude 
undercooled water clouds {droplets at temperatures colder than oo C) thereby 
creating unstable conditions which may lead to preciilitation. The possibility of 
producing new or larger cirrus clouds from a \'iation activities thus might alter 
the distribution of precipitation. Unfortunately, there is, at 1•resent, insufficle!lt 
knowledge to predict the magnitude Ol' significance of artifically induc·ed precipi­
tation even with knowledge of changes in cloudiness. 

SUPERSONIC AIRCRAFT-STRATOSPHERIC \VATER VAPOR 

The water vapor in the stratosphere, according to our best evidence is given by 
a humidity mixing ratio of about 3 parts 1)er million (ppm). Given a production 
rate of water vapor, a mean residence in the stratosphere of 2 years, and the mass 
of the stratosphere (7.7x10~'0 grams), one may readily calculate the average 
humidity mixing ratio due to SST activities as 0.2 ppm. 

OBSERVED VARIABILITY OF WATER VAPOR 

Predicted changes due to SST operations should be put in perspective with 
those due to natural causes. Unfortunately the amount of information en natural 
variability of water vapor in the stratosphere is extremely limite(} and con­
fused by errors of measurement. The vertical distl'ibution shows decreasing 
values of humidity mixing ratios from the tropopame to about 50--60,000 feet, 
above which the value is constant. Mastenbrook of NRL has summarized his 
measurements since 1004: (7) which have been plotted in figure 3 for a single 
altitude range, 63-68,000 feet. All sampled altitudes above about 60,000 feet 
show the same upward trend. 

The annual growth, if interpreted as being uniform throughout the 7 year 
period amounts to abo11t 0.15 ppm/yr. Could this increase be due to aviation 
acti\'ities in the stratosphere? If the whole stratosphere is increasing by 0.15 
ppm/yr, the annual increment of moisture is about 2.5X lot' lbs. of water t>er year 
which is about the same as produced by all aircraft in 1967. lf the source of the 
moisture for the stratosphere were near the latitude of 'Vashington. D.C., the 
observed increase in moisture might be tenfold greater than the global average 
(see next paragraph) ; this assumption demands 0.2UX1011 lbs. of water added 

. each year. The assumption of uniformity clearly exceeds the caJ).'lbllity of the 
a\'iation industry to account for the increase in stratospheric moisture. The as­
sumption of non-uniformity demands that m·er fi per<..'l'nt of the moisture from air­
craft be inserted within the stratosphere and this is deemed unreasonable. Thus, 
the observed stratospheric water vapor increase demands grent{'r .fllll')Unts of 
moisture than can be reasonably expected from aircraft flying in Lbe strat­
osphere. On the other hand 2.5X 1011 lbs/yr, the larger growth of stl'atospheric 
moisture, is less than one-millionth of the natural annual evaporation rate. 
Thus, very small increases in the evaporation could easily add moisture to the 
troposphere in large enough amounts so that when transported aloft might 
account for the moisture increase in the stratosphere. It is not being (')aimed that 
the trend in figure 3 is, in fact, due to enhanced evaporation (or any other 
natural process) but rather that very small changes in natural process('s <·:m 
easily produce the observed stratospheric moisture increase. 

57-453 o-71--29 
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Fig. 3- Individual concentrations of water vapor in the stratosphere at 63-68,000 ft near Washington, D. C. 
The straight line is a best fit regression line to the circled points. The crosses have not fieen included in 
the regression calculation 
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DISTRmUTION OF SST WATER VAPOR 

Flights by SST aircraft will not occur uniformly in the stratosphere; rather 
most of the flights will occur in the north temperate latitude. Thus, it would be 
t'xpected that the concentration of water vapor or any other pollutant emitted 
by the SST flights will have a higher concentration gem•rally in the latitude band 
of the more numerous flights. While one may attempt to quantitatively predict 
the average distribution with latitude based on mixing theory, the required 
diffusion coefficients bave been derived by fitting the theory to p..'lst tracers added 
to the stratosphere. We can use tbe tracers themselves. Figure 4 shows an example 
of the distribution of radioactivity from a nuclear test at 40° north in 
western China 7 months after the event. The cross section is derived from aircraft 
measurements in the Western Hemisphere over a 6-day period. All the data 
available for the isoline analysis ap~ars at the position of the dots and triangles 
on the chart. The average concentration for the entire stratosphere (both 11emis­
Jlheres). is about 33 picocuries per standard cubic me-ter of air, the units given on 
the chart. The "500" isoline represents a concentration 15 times greater than 
the mean stratospheric concentration. I..~ater in time the distribution becomes 
more uniform (a factor of about four between the peak and the average concentra­
tion 12 months after the time of the event) ; prior to 7 months the peak to average 
ratio exceeds 15. The concept of a m~an residence time which aUows 2 years 
worth of material to accumulate in the lower stratosphere implies stratospheric 
uniformity and this is clearly not the case. Thus, there is difficulty in assigning 
a factor for nonuniformity. For purposes of being quantitative, the peak concen­
tration in the north temperate latitude is assumed tenfold greated than the world 
average but this is admittedly very uncertain. 
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Fig. 4- Cross sect on of Strontium-89 from the nuclear event at 40'N seven months after the injection on 
.June 17, 1967. Solld isolines are labeled in units of plcocuries per standard cubic meter. Dotted lines 
are isolines of equal potential temperature. Radioactivity observations have been made only at points, 
triangles, and crosses. I( the radioact-ivity were uniform through the stratosphere of both hemispheres 
lt would average 33 picocuries per standard cubic meter 

Since the increase in the stratospheric average moisture has been estimated 
as 0.2 p.p.m. due to the operation of the flee-t of SST aircraf.t, the peak concentra­
tion increaiSC might be about 2 p.p.m. and the future peak (adde-d to the present 
concentrations of 3 p.p.m.) might be about 5 p.p.m. 

· One may note that while the source of the pollution is 40° north in figu:e 
4, the highest concentration 7 months later is found north of 60° north. 
This poleward shift of the maximum concentration follows from the spherical 
nature of the earth and has been noted often in bomb debris distributions. This 
poleward drift will have ~ome bearing on the formation of water clouds in the 
stratosphere (to be discussed later). 
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Fig. 5 - Equllibrium vertical distribution of ozone for three assumed atmospheres according to London 
and Park. The inset provides the changes in total ozone for two changes in water vapor whicll might 
occur from a fieet of SST aircraft 

WATER VAPOR AND OZONE 

In 1964, Hampson (8), argued that the equilibrium ozone concentration in the 
atmosphere would be lower for a wet rather than .a dry stratosphere. This 
possibility has led to a speculation of lower ozone concentrations when the 
moisture of the SST adds to that occurring naturally. In turn, the lower ozone 
may increase the amount of ultraviolet radiation received at the ground with 
consequent deleterious effects on m.an and other forms of life. 

London and Park (9), using the best information on photochemical reaction 
rates, have calculated equilibrium ozone concentrations for atmospheres with­
out moisture and with various amounts of water vapor. The distributions for 
three such cases appear in figure 5. The calculations leading to figure 5 include 
no air motions. The main changes in QZOne due to the presence of water lie above 
about 50 km. The inset indicates the change in the total ozone column (which 
controls the penetration of ultraviolet energy) to the change in moisture. 
The response of the ozone column to moisutre obtained by London and Park is 
smaller (by .a factor of about 3) than that reported by Harrison (10). 

Figure 6 illustrates the day·to-day variability of total atmospheric ozone at 
Caribou, Maine, one of the stations measuring total ozone in the United States. 
It is evident that the global inc1·ease of 0.2 p.p.m. moisture predicted as a con· 
sequence of a tleet of SST aircraft leads to an ozone change which is negligibly 
small in comparison to the natural day-to·day v.ariabiUty of ozone. Figure 7 
shows the yearly march of ozone at several U.S. total ozone stations. From It 
one may note that the change in ozone due to the SST moisture is much smaller 
than the place to place V.tlriablllty; it is also exceeded by the seasonal variability, 
which Is not shown. 
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Fig. 6 -Dally observations of total ozone at Caribou, Maine, In February 1968, compared with predicted 
~•1\ne changes due to water vapor from a neel of SST aircraft · 

Finally, figure 8 (provided by Professor London) argues that the changes in the 
amount of ultraviolet and near ultraviolet radiation due to changes in the mols· 
ture is small in contrast to the difference between places. Thus, to the extent 
that present theory gives the correct order of magnitude of the ozone changes due 
to added moisture from a fleet of SST aircraft, it does not appear likely that 
there will be significant changes in the amount of ultraviolet radiation received 
at the ground. 

Harrison (10) has also examined the temperature changes that might accom· 
pany the change in ozone and finds these to be relatively small. 
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Ff&, 7 - Annual total ozone observations at slx Unite-.i States Dobson spectrophotometer statlons or the NOAA 
network. Note tbat there are no systematic changes in tmal ozone during the period or record 

In conclusion, there are no predictable effects at ground level due to the effect 
of added moisture on the ozone concentrations which approach the normal varia­
bility in the atmosphere ... 111 of the conclm;ions must be tempered by uncertainties 
in the data used for the photochemical calculations. 

WATEB VAPOR AND STRATOSPHERIC CLOUDINESS 

1\Iost of the stratosphere has relative humidities of 10 percent or less. This dry­
ness permits no persistent contrails and, insofar as this writer is aware, none 
have ever been reported in the stratosphere. However, there are parts of the 
stratosphere not far removed from SST flight altitudes at which the air is much 
closer to saturation than the stratospheric a\·erage. These are near the winter 
poles and the region just over the equatorial tropopause. The latter region has not 
been considered in this analysis for the formation of artificial clouds by aircraft 
emissions because it coincides with upward motion from the troposphere where 
adequate moisture is present. But the poll!r night areas can potentially increase 
their cloudiness with additional water vapor. 
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Fig. 8 - Tbeoretical transmissions of near ultraviolet radiation through atmospheres with varying amount 
total ozooe 

High clouds do form in the polar winter; perhaps more often and more wide­
spread than have ·been reported since it is dark and low cloudiness is common 
where they would 1be expected. Thus, recently, widespread overcast skies have 
been detected over Antarctica in the winter stratosphere ; mother-of-pearl clouds 
have been observed over Norway for the past 100 years (11). They occur at 
about 70-80,000 feet or slightly above the SST cruise altitude .but such clouds 
may be torm~d even below the SST cruise altitudes. Our attention will focus on 
the north polar area since moisture from SST operations will be very small in the 
Southern Hemisphere. On the other hand, as noted in figure 4, even if the major 
tllght paths lie south of 60° N., the humidity mixing ratio in north polar regions 
may significantly exceed the average stratospheric concentration of 3.2 ppm 
in parts of the stratosphere. 

Mother-of-pearl clouds are observed in Norway mainly during foehn conditions. 
It is during this weather that skies are sufficiently clear to see high clouds. 
Strangely, no mother-of-pearl clouds were reported between 1892 and 1925 ln 
Norway. But since then they have been reported one to two times each winter 
month. The area of the polar basin with the coldest stratospb~ric temperatures 
lies north of Iceland and near Greenland. Here is where such clouds probably 
occur more frequently than now observed and where added moisture In the 
stratosphere can increase the cloudiness. This is the area in which persistent con­
trails might occur if aircraft flew over this area. 

Should there be an increase in stratospheric cloudiness, there wlll be an 
enhanced absorption of long wave radiation. By warming the cloud ~lements, 
11feed back" heat tends to evaporate the newly formed clouds. The net reE;ult of 



455 

interference with the radiation balance by introducing additional clouds in the 
stratosphere is unknown. Even if there were a change in climate it is not known 
whether it would ·be either beneficial or detrimental. 

There are two reasons why the possibility of forming clouds in the polar 
stratosphere may be greater in 1985-90 than at the t>resent time. First, the 
lower stratosphere may be cooler in the future than it now is because of the 
presence of more carbon dioxide from all sources of fossil fuel combustion. The 
"greenhouse" effect from such added cal'lbon dioxide warms the lower atmosphere 
but cools the upper atmosphere. Second, as seen in ~.,igure 3, there appears to be 
an upward trend in stratospheric water vapor with time. Should this continue 
it will itself tend to increase polar night clouds in the stratOSl)here but the 
presence of added water from SST aircraft can further enhance cloudiness. 

STRATOSPHERIC WATER VAPOR AND TilE RADIATION BALANCE 

'Vater vapor in the stratosphere plays an important role in maintaining 
the existing stratospheric thermal structure along with ozone and carbon dioxide. 
One can obtain a crude estimate of the change in temperature which might accom­
pany larger amounts of moisture expected from the fleet of SST aircraft. 
l\Ianabe and 'Vetherald (12) have made such calcula.tions from which one 
may estimate that the global average increase of moisture from 3 to 3.2 p.p.m. 
wiU raise the ground level temperature by 0.04° 0. The north temperate zone 
where moisture increases may be larger than 0.2 p.p.m. could have larger warming 
effects but since .the calcuiations do not allow for any but a simple vertical 
adjustment, the likely circulation which accompanies larger temperature changes 
make it impossible to assign numerical values to the temperature changes in 
restricted regions with the present atmospheric models. 

The computations of temperature changes also indicate that there will be 
larger decreases in temperature in the stratosphere than warming a.t the earth's 
surface by perhaps a factor of two or three. 

The sense of the temperature changes due to increased moisture in the 
stratosphere because of SST operations is ,fihe same as, but appreciably smaller 
than, that due to carbon dioxide from the burning of fossil fuels from all 
sources. 

The global radiative effects due to water vapor in the stratosphere from SST 
emissions are small (that is less than 0.1 o C.) and smaller than those expected 
from the future amounts of carbon dioxide in the atmosphere. Only perhaps 
in the stratosphere might the temperature changes from the added water vapor 
be significant. The consequences of such changes on .the weather near the ground 
are unknown. 

ANALYSIS AND CONCLUSION 

It is often easy to compute changes in concentration of gases of particles in 
the atmosphere but virtually impossible to predict the weather or climatic effect!-: 
of such modifications. In some cases, one can provide the sign of the temperatur~ 
change. :Many meteorologists feel that there are feedbacks within the atmosphere 
which will minimize the potential consequences of man's activities. 

Although still not proven, the evidence points to the production of artificial 
cirrus cloudiness by the present subsonic aircraft. If true, and if the amount 
of clouds increases with P.xpanded aircraft operations, the potential con­
sequences must be examined most closely. The earth's albedo or reflecting power 
is controlled in large part by clouds and any systematic larg(! scale change in 
cloudiness can reduce the amount of solar energy avaiiable to the eartJh­
atmosphere. 

Speculations on future SST water vapor injections are on far w~aker grounds 
than the evidence for clouds from subsonic aircraft. '£he areas in which such 
cloudine&s will increase are limited and outside the sunlight part of the globe. 
~.,urther, it is virtually impossible at this time to either guess even the order of 
magnitude of the increase in cloudiness or the climatic consequences if any were 
to form. 

An examination of the possible ozone depletion suggests that it will be much 
smaller than the natural variability of ozone. Two points dE>serve note. First, there 
are still many uncertainties in the computations of J)hotochemical reactions so 
that the conclusion must not he regarded as flnnl. And second, the biological con­
sequences of exposing all lh·ing things to even a small increase of ultraviolet 
radiation lies outside the scope of this paper. 
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In man's quest for a better em·lronment, sci<>ntists and engineers should exam· 
ine all sources of pollution lnc1uc:llng thosE' originating well above the ground and 
include the potentialities for weather/climate modification. 
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DOT/SAE CONFERENCE 

Mr. BROWER. l-lr. Alderson. 
Mr. EDWARDS. Mr. Chairman, may I inquire just one moment on 

what the gentleman just read~ 
Mr. MoFALL. Yes. 
Mr. EDWARDs. If I understood what you said, you were reading a 

summary prepured by a person, based on work of two or more other 
persons~ 
~r. Souc~E. This was a 3-day conference held February 8 through 

10 In Wash1n~on, D.C., cosponsored by t.he Department of Trans­
portation and the Society of Automotive Engineers. I was not. only a 
participant, but I also ran one of the sessions. There were approxi­
mately 600 participants during the 3 days, most of t.hem very techni­
cal people, because most of the sessions were teohnical. The fonnat 
of the conference was rather cumbersome, but there :were a number 
of papers sub1nitt.ed in advance of the conference; and then there wero 
summary papers presented; and then there were technical discussion 
sessions~ such as the one I ha.ve just referred to. 

In other words, all the people interested in this case in the dis­
tribution of air po1lution by jet aircraft came tog-ether in an after­
noon ~:('ssion, an unstructured session, where the peoplt~ who had sub­
mitted contrihutinp: papers sat as a panel. All t.hose interested per­
son'\lly, and Dr. Heywood said those interested numbered 50, Ct\IM 
and had a discu~ion: and t.hi's report. is a report of something like 
31h hou~ of technica-l dP.bate on this snbj~,ct .. Part. of the s~ssion, 
t.he part I read, was on the contribution of contrails in the upper 
atmosphere, both by subsonic and supersonic aircraft. 

I was present at, that debate. and most of t:he rl~.bate ov~r the SST's 
contribution, which this summarizes, was by the two gentlemen I 
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na1ned: Dr. Lester ~lachta of ESSA and Dr. Goldberg of Boeing. 
There were many more people including myself who rather jumped 
into the argument to stir things up. 

Mr. EDWARDS. What you said really is not unlike what Mr. Ruckel­
shaus said the other day. 

Mr. SouciE. That is true, it is not unlike what ~:lr. Ruckelshaus said. 
In fact, I think Mr. Ruckelshaus' testimony about the nature of the 
program is the most candid and honest presentation of that program 
we have had to da w. 

Mr. BROWER. Except our own. 
~lr. SouciE. Yes; but on the other hand, you will notice that Dr. 

Heywood points out that these studies haven't begun. In the first 
place, nobooy can tell you, and this committee has not been told, what 
those studies will be. It. is an assurance on the part of t.he Depart­
ment of Transportation that these studies will be conducted and they 
will allegedly be finished by the summer of 1973. 

Second, it is obvious-and this point was raised, I think, when Mr. 
Ruckelshaus was here-that these studies have got to be done to in­
sure the credibility of the results; and this was a point of some con­
cern that in a field which the world experts disagree on so violently, 
whether or not a research program conducted by the Office of Super­
sonic Transport Development can be generally credible. This is a really 
serious problem because the greatest experts in the world in this field 
disagree violently. 

REMARKS OF ~:IR. ALDERSON 

Mr. ALDERSON. Mr. Chairman, I only have a brief item to sub­
mit. I have been serving as coordinator of the Coalition Against the 
SST, and we appreciate the fairness of the committee in welcoming 
testimony in opposition to the program. One of the types of testimony 
that has not been presented during these hearings 1s the testimony 
of economists. In tlie absence of economists, we have tried to get some 
opinion from them to submit. Last fall the statements of the 16 econ­
omists, which Mr. Yates put into tho record on the first day of the 
hearings, were com.Piled. Miss Dunlap submitted a letter from Dr. 
Friedman earlier this morning . 

. QUOTE FROM STATEMENT OF PROFESSOR ARROW 

At this point, we submit an additional statement from Prof. l{en­
neth J. Arrow, professor of economics at Harvard lTniversity, which 
Dr. Arrow. prepared for inclusion in the record of this hearing. This 
is a new stawn1ent which he had not made before, and he wanted 
to make this contribution to the deliberations. I won't read it. I will 
submit it, except that I would like to read about one page of it, 
which ~ets to the heart of some of the matters that have been under 
discussion. 

Dr. Arrow raises the probability that the cost 'estimates will have 
been too low for the prototype program. Ile says: 

:Jt'tirther, these risks are Insidious. Suppose it Js accepted that the Government 
proCeed this time. If 1 year and $400 million later, it turns out that develop­
ment costs are reestimated at $1.6 billion dollars inst~d of the present $1.3 
billion dollars, Congress will be tempted to consider it more worthwhile to 

' 
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rescue the money already spput than to cut off the project at a still more 
advanced state. Eventually, L1ere will IJe the alternatives that the Govern­
ment either forget its royalties or the aircraft companies go under because 
the airlines cannot pay the price with royalties included. This is no Imaginary 
experience. Many irrigation projects have already done the equivalent. Per­
haps the worst possibility of all is that the airlines having accepted the SST 
and finding them impossible will demand that subsonic fares be raised to mini­
mize competition. Thus the less affluent l)Ussengers wlll be taxed to pay for 
errors of forescasting. 

No one can say that these eventualities will come to pass, but no one can say 
that they will not. O>st and demand estimates .are ,too unreliable to say other· 
wise. Indeed, if they were more reHable the aircraft companies would not be 
coming hat in hand to this Congress. The benefits to the e:conomy or to society 
as a whole is negative in view of the nuisances created. The benefits to in­
dividuals are at best small and concentrated in an already wealthy group and 
the risks of large losses to be paid' by taxpayers or by subsonic airline pas­
sengers are very considerable. Congress wlll do well to halt this burgeoning 
monstrosity at this relatively early stage. 

That concludPs ~{r. Arrow's statement and I have copies which 
will be submitted. 

STATEl\U~NT OF PROFESSOR ARROW SUBl\IITTED FOR THE RECORD 

~fr. ~.lcFALL. 'Ve shall include Professor Arrow's statement 111 
the record at this )?Oint. 

(The information follows:) 

STATEMENT OF PROFESSOR KENNETH J. ARROW, PROFESSOR OF ECONOMIOS, 
HARVARD UNIVERSITY 

The supersonic transport (SST) so strongly advocated by the Federal Avi.a­
tion Administration, represents a very large investment of resources ·by the 
Federal government and a much larger Investment subsequently by airlines 
and by producers, if the intentions of the plan are to be carried out. The ques­
tion must seriously be raised, what justifies such expenditurPS? In particular, 
the scope of this project bears little or no relation to the usunl aims of Gov­
ernment expenditure, which are the realization of those social goals, such as 
education or national defense, which in the nature of the case cannot be 
achieved by private action. But what social goal is being achieved here? Only 
that a certain re~atively few people will be able to save a few hours in travE.>l. 
There is indeed a case, strongly grounded In both our civic and religious moral­
ity for assisting even a few indhiduals who are peculiarly inc.apable of helping 
themselves. But that can hardly be argued here; it is precisely the more. success­
ful and better oft', those whose earning power is greatest as the ~'AA's analysis 
makes clear, to whom the bendlts accrue. 

The Federal Go\·errtmeut is thE>n sharing in the risks of an enterprise whose 
returns are purely private and enjoyed only by the affluent. There is no objection 
whatsover to the provisions of such an enterprise; but ordinarily we assume 
that the private sector will he fully motivated by profit considerations to carry 
it out. It is well to be clear; there is only one reason why the Government's 
support is sought or that any meaningful case can be made for the Government's 
support; mainly, that the magnitude and riskness of the developmpnt costs are 
beyond the capacity of the private sector. The only other ('o('Onomic arguments 
that have been advanced rE.>late to the -~~atlon of Jobs and to thP imtlrovPmPnt 
of the balance of payments. It may be stated flatly that neither of these has 
much merit. The first has none ~t all. The total level of employment in the eco­
nomy is set by a combination of Government expenditures and of privatE> demand, 
as influenced by taxes and monetary policy. The money spent on SEtT develop­
ment and production could be spent in other directions by the Government, or 
through lower interest rates and lowPr taxes, made avallahle to the private sector 
for its own u~es. By the same token, the prop<>sitlon that t.le Go\·ernm~~nt wlH re­
ceive taxes from the production and use of. the SST is faladous; the Government 
will receive an equal amount of taxes from whatever economic actlvfh· would 
take its place. • 
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'Vith regard to the balance of payments question, it is ridiculous to suppose 
that foreign governments are going to permit their airlines to buy huge Yolunu.·~ 
of expensive aircraft from the United States without making some corresponding 
cut in imports in some other direction. Their limited dollar reserves would force 
them to such a step. The excellent analysis of this point by the Institute for De· 
fense Analyses,1 acting as consultant for the lt'ederal Aviation Administration 
is in no way refuted I.Jy the feebte comments of that agency whicll amotmt to 
simple denial.1 

Not only does the SST achieve no goals other than private ones, but as is well 
known, it creates social nuisances in the form of sonic boom and noise. I will 
yield to others in analysis of the environmental aspects; for the purposes of eco­
nomic analysis, I will assume that the environmental objections have been taken 
account of in the form of prohibition of supersonic flight over land areas. 

Th'Pre remains then just one question : Are the likely returns in the form of 
net benefits to .individuals greater than the costs 'incurred, both, of course, 
properly discounted back to the present. It is well to be clear nbout the meaning 
of net social benefit, or the consumers' surplus, to use the technical term of 
economists. The only possible benffiiciarles are, of course, those who use the SST; 
that is, those who are wllling to pay the SST's surcharge over the subsonic 
flight fol' the same route. The surcharge is that needed to pay for the extra 
cost of the. SST relative to subsonic planes. This cost represents resources drawn 
from the rest of the E'<'Onomy and should be paid. If an individual is just barely 
willing to p:ay the surcharge, he has no net gain, no consumer's surplus. The gain 
is only the excess of the surcharge he would be willing to pay over that he 
would be required to pay. 

There is, of course, no way of knowing what that figure is. But some idea can 
be obtained by examination of the FAA's report (as cited in footnote 2). The 
likely surcharge seems to be about 30 percent. Then a rough graphical interpola­
tion in their figure VII-10 (p. VII-22) suggests that the social gain is about 6 
percent of total present international air travel expenditures if all of the FAA's 
assumptions are satisfied. That is, the average benefit to international air travel­
ers is the same as that of a fare reduction of 6 percent across the board. The 
latter reduction would. however, be mue'h more equitable since according to the 
FAA's assumptions, it is only a relatively few high income recipients who would 
gain. Undoubtedly a rationalization of the international air transport fares, 
bringing them more .into Une wlth costs, would yield a greater total benefit. 

But 'it is hard to accept that the FAA assumptions are all valid. The FAA has 
assumed that individuals value their time at 1.5 times their earning rate and 
would choose the SST if the saving in time so valued is more than the surcharge. 
The Institute for Defense Analyses nrgued on the basis of cogent evidence that 
it was 1110re nearly accurate than indh·iduals valued the.ir time in flight at their 
earnings rate. In this case the consumers' surplus just about disappears. Indeed, 
the prevalence of chartered flights suggests that tourists are in many cases 
willing to take considerable delays to save money. These could hardly be likP.ly 
prospect...-; for SST surcharge payers. 

l\lost important of all are the uncertainties in costs. AU statements about 
development and subsequent production costs for an airplane with an unprece­
dented fuselage technology must be guesses. In contexts such as these, cost 
estimates have a strong tendency to be too low. The F-111 is only the latest in a 
series of examples from military research and developmeilt where, wlth every 
reasonable effort, the tendency to underestimate costs has been apparent.3 FJfty 
percent overruns are mnre usual than not, and 100-percent overruns are not 
uncommon. At such levets, the SST would change from a project wh1ch barely 
pays for itself to an unmitigated financial and economic disaster. 

Further, these risks are insidious. Suppose it is accepted that the Govern­
ment proceed this time. If 1 year and $400 million later, it turns out that 
development costs are reestimated at $1.6 billion instead of the present $1.3 
billion. Congress will be tempted to consider it more worthwhile to rescue 
t~1e money all"E>ady spent than to cut off thE> project at a still more advanced 
state. I<~ventually, there will be the alternatives that the Government either forget 
lts royalties or the air('raft companies go under because the airlines cannot pay 
the price with royalties included. This is no imaginary experience. l\lany irriga­
tion projects have already done the equivalent. Perhaps the worst possibility of 

1 N. J. Asher, et al. Demand Analyds tor Air Travel by Supersonic Transport, Vol. I, 
Institute for Defense Anal~ses, Dec. 1966. 

t Economic FemHHUty Report, United States Supers.;:11c Transport, Federal Aviation 
Administration, April 1967, Section VIII. 
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all is that the airlines having accepted the SST's and finding them unprofitable 
will demand that subsonic fares be raised to minimize competition. Thus the less 
ntHuent passengers will be taxed to pay for errors of forecasting. 

No one can say that these eventualltles will come to pass; but no one can 
say that they will not. Cost-and-demand estimates are too unreliable to say 
otherwise. Indeed, if they were more reliable the airernft companies would not 
be coming hat in hand to this Congress. The bene-fit to the economy or to society 
as a whole is negative in view of the nuisances created. The benefits to individuals 
are at best small and coucentrat~d in an already wealthy group and the risks of 
large losses to be paid by taxpayers or by subsonic airline passengers are very 
considerable. Congress will do well to halt this burgeoning monstrosity at this 
relatively early stage. 

STATE:!IENT BY MR. WIGGS SUB:!IITI'ED FOR THE RECORD 

Mr. BROWER. I have one more request. Could I submit for the record 
this brief statement by Mr. Richard Wiggs on his analysis of the Con­
corde~ 

Mr. McFALL. That will be accepted for the record. 
(The information follows :) 

1 See for example R. Summers 11Cost Estlmates u Predictors of Actual Costs", Table 11, 
page 152 In T. Marschak, T. K. Glennan, Jr., and R. Summers, Btra.tegv tor R & D, N.Y.: 
Springer 1967. 



. 461 

Statement upon 

1) The interdependence of the U.S. SST project and the Concorde 

2) The poor prospects for the Concorde 

Statement submitted to the House Appropriations Committee, 

Washington by Richard Wiggs (from London) March 2, 19711 

One of the main arguments of the supporters of the U.S. SST project 

is the proposition that "The question is not will supersonic transports be 

built. It is who will build them." In the U.K. one of the main arguments 

in favor of the Concorde SST is the assertion that "If we don't do it the 

Americans will." I submit that both these statements are false. It is 

difficult to understand how anyone who understands the situation can 

seriously advance these claims. If the U.s. SST proje,ct is cancelled, 

this will be because the U.S. has come to the conclusion that supersonic 

transport is environmentally unaccepta~le and economically unprofitable. 

These two factors are closely related since environmental unacceptability 

clearly reduces operability and potential sales. The U.S. has already 

stated its intention to ban supersonic overflying; and in some 13 States 

legislation has already tieen introduced which aims to reduce levels of 

noise at airports--the noise levels proposed being such that no SST at 

~y status in this matter: I am the author of a new book 0n SST 
problems: "Concorde: the case against supersonic transport" published in 
London on February 19, 1971; and I have been working full-time on these 
problc:•s for 3 1/2 years on beh~lf of The Anti-Concorde Project. This 
organisation was founded in the U.K. in late 1966 by a group consisting 
mostly of professional people--professors, doctors, lawyers, lecturers, 
teachers, writers, farmers, housewives, etc., to oppose the development of 
all SSTs. The group's growth has been rapid. We have co-operated closely 
with groups having similar aims in the U.S. and elsewhere, with substantial 
results. 

./ 
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present envisaged could possibly comply with them without sacrificing much 

of its payload, much of its range, or both. 

Another series of objections to ~~\~ersonic transport centers upon 

the possible ill-effects that might result from their polluting of the upper 

atmosphere. 

If the U.S. decides that SSTs are environmentally unacceptable, and 

decides therefore not to proceed with its SST project, this will remove all 

impediments to 

1. ·the enactment in the U.S. of a ban on supersonic overflying 

2. the enactment of the proposed regulations for reducing noise at airports. 

It is moreover possible.that the President's Council for Environmental Qual~ty 

may decide that in the absence of information about the possible results of 

SST pollution of the upper atmosphere, SST ~perations to and from the U.S. 

should not be permitted. 

Of these propositions, (1) would drastically cut potential sales 

of Concordes; and (2) --or a decision against supersonic transport by the 

C.E.Q.--would so reduce the operability and therefore the sales of Concordes 

that it could not be put into commercial production. 

In the U.K. recently the supporters of Concorde have been greatly 

agitated by the proposed new noise regulations at New York, with which 

Concorde could not possibly comply. The former Minister of Technology in 

the U.K., Mr. Anthony ·wedgewood Benn--whose parliamentary constituency 

happens to be at Bristol, the home of the British half of Concorde--hurried 

to New York to campaign against the proposed noise limits and to demand con­

cessions for the Concorde. 

Mr. Benn's agitation is understandable, since it is agreed in the U.K. 
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that the barring ot New York against it would ktll the Concorde. Less easily 

understandable o.r excusable is the effort made by this Socialist former 

minister to persuade the New York authorities to allow the imposition upon 

millions of New York citizens of noise at intensities known to be injurious 

to health, for the benefit of the few people who would travel by Concorde-­

and for the benefit of its manufacturers, who l~.a~e kno\\'n ever since they began 

thedevelopment of this machine that it would be far nofsier at airports 

than any other aircraft in commercial use. 

The agitation of Mr. Benn and of other supporters of the Concorde 

confirm that the removal of the U.S.A. from the field •)f potential super­

sonic operations would be fatal to the Concorde. And if the U.S., for 

reasons including environmet1tal considerations, decide'-:! against SST develop­

ment it is inconceivable that the U.S .. would permit the despoliation of its 

enviro~nt by SSTs from overseas. 

It is also clear that environmental pollution tends not to respect 

political boundaries. The problems attending supersonic transport, like 

so many other pollution problems, are of international size. l~e who in 

Europe have been opposing supersonic transport are now looking to the U.S. 

in the hope that in this (as in so many other·ways) you will take the lead. 

Interdependence 

The interdependence of the Concorde and the U.S. SST works both ways. 

Just as the advocates of the U.S. SST have raised the spectre of U.S. air­

lines being forced to buy European SSTs and of U.S. citizens being forced 

to fly in them, so, in the U.K., opposition to the Concorde has continually 

been met by the cry: "If we don't do it the Americans will." And, just 

as the withdrawal of the U.S. from SST development will inevitably bring 

57-453 0- 71 - 30 

,I 
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about the end of the Concorde, so the cancellation of the Concorde, for 

what~ver reason, will be very detrimental to advocacy for a U.S. SST. 

This follows both because of the removal of "the challenge of Concorde11 

and because the reasons for the collapse of Concorde would be the environ­

mental unacceptability and ~he economic unattractiveness of supersonic 

transport operations. 

The prospects for Concorde 

The prospects for Concorde at the present time are poor. Represen­

tatives of a number of airlines holding "options" on Concordes (there 

are no ~ in existence, and the number of options has remained at 74 

for some three yearj, ~n spite of the efforts of ~pecial sal~s staff) have 

publicly stated their doubts about the profitability of Concorde. Among 

these are: 

Mr. Najeeb Halaby who said in an interview on BBC (London) TV on 

February 1, 1971 that Pan Am would not order Concordes until they 

were sure the aircraft could be operated profitably and also 

acceptably with regard to sonic bang, airport noise, pollution, etc. 

Mr. F. C. Wiser of TWA, who, in London, July 1969, said "It will be 

extremely difficult for any airline to make supersonic planes pay, 

because of their increased running costs and smaller size." 

General Elwood R. Quesada, of American Airlines, told the Joint 

Economic Subcommittee on Economy in Government: "A lot of people 

say the airlines wish the plane (the supersonic transport) would go 

away. I'm one of them." (Washington Post, 8 May 1970). General 

Quesada also invented a new term for the SSTs, including the Concorde: 
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they would be "non-compensatory." This means, as The Economist 

(London, 16 May 1970) pointed out, "non-profit-making." · 

The Times (London, 13 October 1970) ·reported: The coolest note yet 

heard from British Overseas Airways Corporation on Concorde was 

sounded by Mr. Ross Stainton, Deputy Managing Director, in his 

Presidential Address to the Institute of Transport last night. 'To 

the airlines, it represents a tempting engineering development, but 

a heavy demsnd on limited investment funds with as yet no certainty 

. of increased return,' he said. 'Magnificent as Concorde is as a 

technical achievement a rational assessment of cost and benefit has 

yet to be made.'" 

Mr. Robert Six, President of Continental Airlines has said: "Concorde 

is technically a good aircraft but economically a poor one." (Flight, 

London, 11 Feb. 1971). 

Flight has also reported recently that some ~irlines are internally 

debating whether passengers on Concorde would pay the 100% fare sur­

charge that would apparently be necessary. 

The Observer (London) reported in its front-page lead story on 

21 February 1971: "BOAC CAN'T AFFORD THE CONCORDE." This report is 

so important that a copy is attached. BOAC has stated that the report 

is "oversimplified," but has not denied its basic truth. 

It should be pointed out that all of these gloomy prognostications 

(e>K: '.·: ~· • ~ •. ;t) preceded the emergence of the proposed new airport no1.se 

regulations at New York Kennedy and elsewhere. Whether the present Bill 

at New York succeeds or not, potential purchasers of Concordes or other 

SSTs would have to reckon with the probability of such regulations being 
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imposed in the future--and not only at New York Kennedy. 

Prohibition of supersonic overflying 

Potential purchasers of SSTs would also have to reckon with exist­

ing and future restrictions on supersoni~ overflying. Several European 

nations have already announced their intention to prohibit supersonic 

flights across their territories: Sweden, Norway, Switzerland, The Nether­

lands, West Germany, and Ireland. Switzerland has recently enacted such a 

ban; Ireland has legislation in readiness to enact if it should be required. 

A section of the Canadian Air Regulations provides that "no aircraft 

shall be flown in such a manner as to create a shock wave, the effect of 

which is likely to create a hazard to other aircraft or to persons or 

property on the ground." 

That the passage of Concorde SSTs does create hazards to persons 

and property on the ground has been abundantly proved by the several super­

sonic flights by Concord prototype "002" on its test route over parts of 

the U.K. These have produced many hundr~ds of claims for da~age to 

property and many hundreds of complaints. Both the present U.K. government 

and its predecessor have announced their intention to produce proposals for 

banning supersonic overflying. 

Prohibition of supersonic overflying over many territories will 

greatly reduce the operability of SSTs. Such prohibitions will also obviously 

lead to the conc~ntration 'of potential supersonic routes over areas where such 

prohibitions have not been enacted; ~he inhabitants of such areas could be 

expected to react to this by demanding that the flights over them be stopped-­

•nd the operability of the SSTs would be f~rther reduced. 
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The Cost of Concorde 

The cost escalation of the Concorde project should be carefully 

examined in the U.S. before any further commitment to SST development is 

undertaken. The 1962 estimate of R. & D. costs was hl50 to bl70 millions. 

By 1970 this had risen to b825 millions--and this is far from being the 

final figure. 

The Cost of Concol"de 
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(1 to 6} Progressive estimates of the cost of research and development for Concorde. 
(1) Estimate for the Supersonic Transport Aircraft Committee (1959). 
(2) Estimate at the timo of the Anglo-French Concorde Agreement (hl62). 
(3 to 6) Subsequent revised estimates. The 1969 estimate excludes thE: cost of establishing the production 
line and a reserve for "contingencies" -both included in some previous estimates. (Production line financ· 
tng now estimated at £200m.)t The research and development C?sts are now admitted to be largely or 
entirety Irrecoverable. · 
(7t The cost limit propo~d by the Minister of Technology In May 1069. 
(8) Thq amount already spent (late 1970). -

At each stage, from 1~64 onwards, all suggestions that the Concorde 

be cancelled have been met with the proposition that 11we've spent so much, 

w~ can't stop now. 11 Once the prototypes were flying, the further cry was 

raised: 11 It works. It's a marvel of technology. It's flying--we can't 

stop !lQ.!!. 11 All this should be a warning to those who are tempted by the 

proposal to build h1o prototypes of the U.S. SST "to resolve the environ-

men tal quest ions·," etc. 

./ 
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Environmental effects resolverl by prototypes? 

In so far as the environmental effects of SST operation can be 

resolved by two prototypes, they have been resolved by the Concorde proto-

types. The Concorde's sonic booms are very far above the limit of human 

tolerance, and they cause frequent and sometimes severe damage. There 

are serious doubts whether frequent routine supersonic operations could 

be tolerated by people on ships. The possibility exists that resonance 

effects-from sonic booms would result in breakage of plateglass windows 

on ships--e.g. on the sundecks of liners--at g_reat danger to passengers and 

crews. The Concorde's sonic booms have broken plateglass windows in shops 

and plateglass mirrors in bedrooms; as the advocates of SST frequently claim, 
f!VWIJ~f 

the ~atio~·involved are unl~kely to be sufficient to cause such damage. 

The damage is the result of resonance and related effects. 

The prospects of SST 

The evidence available from U.S. 'investigations, and from experience 

with the Concorde, indf.'::ates conclusively that commercial supersonic 

transport--at least with the machines presently being developed or planned--

would entail ehlironmental ill-effects (sonic boom, airport noise) far beyond 

the limits of tolerability. (The possible ill-effects of commercial super-

sonic transport operation in the stratosphere cannot be resolved by prototype 

operation) • 

It is also clear that the Concorde is a potential loss-maker for 

airlines: its payload is very small, its operating costs are very high, 

its fuel consumption per passenger Mile is 2 1/2 tirnes that of subsonics; 

Concorde would be very difficult to integrate with subsonics in traffic 
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control and airport operation (its makers assume it would be given priority 

at airports); if re-routing were required, to take account of sonic boom 

restrictions, possibly new route-control systems would be needed. 

Extravagant claims about the profitability of both the Concorde 

and the U.S. SST are made by their supporters, but there is no hard evidence 

to back up these claims. They are no more than publicity-promotion material. 

It is abundantly clear that the Concord project is not a national 

asset to the U.K. and France--it is a national liability of immense s:f.ze. 

Even if it were "successful" in the sense that fleets were sold to airlines, 

the loss to the U.K. and France, in public money, is unlikely to be less 

than bl,OOO millions--$2 1/2 billions. The previous U.K. government tried 

in 1964 to disburden itself of this loss-making project. It remains to 

be seen how the present U.K. government will make out. The Prime Minister, 

Mr. Heath, said on February 7 that there was a lesson to be drawn from the 

collapse of Rolls Royce. "It is of the utmost importance that this lesson 

should be learnt and acted upon by'us all •••• Governments must rid them-

selves ~f the illusion that you can find the way to prosperity by pouring 

out the taxpayers' money in perpetua~ subsidies for uneconomic ventures." 

I respectfully suggest that if the U.S. can avoid involving itself 

in the similar but even larger set of problems inherent in your SST project--

and the way is thus left clear for the U.S. to take the lead in safeguarding 

our environment from the harmful effects of SST, then the whole concept of· 

civil supersonic transport will do what General Quesada wanted--it will 

"go away. 11 General Quesada's w!sh is assuredly shared not only by many other 

airline representatives, but also by countless people in the U.S., in Europe, 

and throughout the world, who care about the quality of human life and about 

the quality of the environment in which we live and upon which we all so 

completely depend. 
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[From the Observer, London, England] 

AIRLINE BOMBBIIELL FOR TilE 00YERNME~T-B0AC CAN'T AFFORD TilE CONCORDE 

(By Andrew Wilson, our air correspondent) 

BOAC, with a key position among 16 airlines holding options to buy the Attglo­
~"rt•nch Concorde, has ,told the Gon~rnment that it sees no way of operating the 
supersonic alrllner economlcaHy. 

'!'he corpomtlon's verdict Is bound to nffect the Government's imminent deci­
sion on the £1,000 million l>roject, whose cancellation would cause an industrial 
crisis more serious than the collapse of Rolls-Royce. 

BOAC's finding was known to !\Ir. Frederick Corfleld, l\linlster of Aviation 
Supply, before he flew to Par,ls for talks with his l"rench opposite number, l\1. 
Chamant,lnst Thursday. 

In Parts, M. Chamant Is believed to have given 1\Ir. Corfleld the results of a 
study by the ~"rench national airline, Air France. This showed that French sums 
on the Concorde have come out e\·en worse than BOAC's. Both nlrlines ealculate 
that It will cost twice as much to operate per seat mile as the subsonic Boeing 
747. 

BOAC's figures are base<l on a detailed analysis of 0 months' subsonic and 
supersonic flight tests by the two Concorde prototypes ; of direct nnd indirect 
operating costs; and of tlte expe<•ted demand for supersonic travel In 1974-
80, the llkely first 0 years of Concorde's operation. 

The flight results were encouraging. As first reported In the Obser\·er on 
January 24. they demonstrated that the Concorde is eapable of flying from Parts 
to New York with its promised payload of 25,000 lbs., equivalent to 125 passengers 
and th£11lr luggage. 

But these technical results are only a small t>art of the whole picture. 
It was when BOAC and Air }~ranee began to calculate the ,running costs and 

overheads-fuel, crew pay, maintenance, and so on-that the alarming disparity 
between the Concorde and the jumbos began to emerge. 

No only is Concorde a loss-maker In the sense that BOAC would earn more 
money by flying subsonic jumbos; it is also expected to cut earnlngs in subsonic 
serv.ices by Interfering with traffic frequencies. 

According to those who ha\·e analyzed its performance, operating losses are 
expected even wlth the most fnvorable seating and fare structure-a two-class 
aircraft in which both first- and economy-class passengers would pay a surcharge 
of between 20 and 30 percent. 

DOUBTS A!.IONG CUBT(\\IERS 

In practice this arrangement might be difficult to apply because subsonic 
members of the International Air Transport Association would veto any Con· 
corde economy fare that threatened to steal their flrst-clnss business traffic. 

Already t>otentlnl customers for Concorde are experiencing grave doubts about 
securing enough passengers to justify services before 1080-a reflection, in part, 
of the general fnll in traffic growth estimates since the balmy mid-1000'f. when 
BOAC, like Air France and Pan-American, increased its opt.Ions from slx Con· 
cordes to eight. 

For BOAC only two non-Atlantic routes are now thougUt capable of fmpport­
fng a daily service; London-Johannesburg, which carries an exceptionally high 
proportion of flrst-elass passengers, and London-1\Ioscow-Toyko, which might 
be operated In conjunction with Russia's Aeroflot flying the supersonic Tu-144. 

Anything less frequent than a daily service is considered to be out of the 
question because nobody will wait for the next day's Concorde when a subsonic 
flight Is a\·allnble immediately. 

For this reason London-Sydney (flown via Colombo to avoid £onic boom prob­
lems) appears to have been dropped from the list of possible Concorde routes, 
though Australia's Qantas might still be interested In buying Concorde "at n 
reasonable price" for its Pacific operations. 

·For BOAC the dlmlnlshed market means that even if the Government sub­
sidized its operation of the Concorde, only four or five aircraft would be needed, 
hi.Stead of the orlglna.l eight. 

A similar reduction could be expected in the requirements of other customers­
a move which is bound to be reflected in the selllng price of Concorde, with 
spiralling E-ffect& 
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The price quoted In draft contracts sent to BOAO, Air France and Quanta.s 
earlier thls month Is belleved to be $28 million (just under £12 million). But 
this was almOSt. certainly based on the hope of breaking even with a produc· 
tlon run of between 50 and 100 aircraft. 

It, as seems likely, the hoped-for sales figure drops from 74 aircraft (the 
present number of options) to about 30, the figure Indicated by BOAC's market 
researehes, the price would have to be substantlaUy Increased, perha~ by 60 
percent. 

\Such an increase would almost certtnly put the plane out of the market. 
According to the conununique Issued after last week's Paris meeting, the 

decision of the British and French Governments on Concorde's future will be 
taken when Mr. Corfteld meets M. Cbamant again at the end of next month. 

Before then three things can happen : 
·(1) The French Government could order Air France to buy Concorde, 

In the belief (which remains to be tested), that BOAC and American air· 
lines would feel bound to follow sult. 

(2) An American alrllne could 1\lace the first order, despite American 
arlines' Increasing economic difficulties and a proposal by Pan American 
for a 5-year trial perlod before Introducing full-scale operations. 

· (3) The British Government could ofl'er BOAO a subsidy to fiy the plane, 
atlhough the corporation dislikes this solution and argues, very reason· 
ably, tnat It would hardly fmprove the plane's prospects. 

1Uneconomtc though Concorde may be, none of these developments can yet 
be excluded. The Government, in particular, Is thought to be scared Stiff at the 
prospect of cancelling Concorde on which more than half the £825 million which 
Is the officially estmlated development cost has already been spent. 

Anticipating trouble, BOAO bas been dareful throughout to .say that it would 
like to fiy the Concorde "If possible." It Is determined, however, that respon· 
slblllty for a decision on the plane should be put where It clearly twlongs-on 
the shoulders of the Ministers, and especially the Ohancellor of the Exchequer. 

SUPERSONIC FLIGHTS OVER J.u\ND 

Mr. MoFALL. Thank you, Mr. Brower. 
Mr. CoNTE. I have a few questions for Mr. Soucie. I realize the 

hour is· late. 
Mr. Soucie, we have heard many assurances hero from SST pro­

ponents that the SST will never fly over land supersonically. I know 
that your coalitio:1 has made many statements about this. How do 
you feel about it~ 

Mr. SouciE. I think that other witnesses have already pointed out 
that it is probably uneconomic to expect the airlines to oP.erate these 
very expensive aircraft over limited routes, and there will therefore 
Le numerous economic and political pressures to change. We don't, 
toQ.9, have any kind of re~lation. 

We have had pr<><'rastinntion for 4 or 5 years, assurances after as­
surances a.fter assurances that it will not happen, and yet no law has 
passed, even though Senator Magnuson, who says that he is not OP.­
posed to such a law, has had bills before his com1nittee for 2 years 
which he has never allowed to have a hearing. The President says 
that he will not .. Mr. Magruder, in part of the statement he did not 
read the other day, says that the Department of Transportation's 
}losition is that if it is the will of Congress, tha.t DOT does not oppose 
such a law. We don't even have a Federal aviation regulation, fraught 
with all of its difficulties which Mr. Moss alluded to. 

'Dhen the other thing that. strikes me here is the similarity of this 
situation, this assurance after assurance, and no performance, with 
some other DOT assurances we are getting on the quieter engine, 
which assure us they will have by time of production, and then this 



472 

research progra.m, which is touted as being the answer to all of our 
problems though we don't have the program outlined nor a starting 
date, which you, ~fr. Conte1 inquired into the other day, and got no 
satisfactory answer, I thought .. 

IMPACT OF PROTOTYPES ON TilE STRA 'J.'OSPHERE 

~fr. CoNTE. Wo have heard a lot of witnesses on the other side who 
say that the two prototypes will not harll1 the environment, and I am 
inclined to do more questioning on that this afternoon, if we ever get 
there. How do you feel about these flights into the stratoophere ~ Do 
you feel t1hey will harm the environment cause pollution? 

Mr. SouciE. From all of the evidence tl1at we have been able to get 
there is no indication whatsoever that the flight of two aircraft. for a 
limited number of times will have any significant effect on the strato­
sphere. 

Mr. CoNTE. Will not W 

Mr. SouciE. 'Vill not; that is right. 'Ve have not ever said they 
would. Then you may wonder why we oppose the apJ?ropriation for 
two prototype airplanes tha.t will not harm the environment. 

It has been demonstrated by Mr. Ruckelshaus' testimony, by the 
statement b_y Mr. Heywood that I just submitted, by the ra.ther reluc­
tant admission by Mr. Magruder and others, that the two prototypes 
are unnecessary to getting the answers to the biggest imponderable of 
alit which is the effect of tl1e SST's on the atmospl1ere, because in fact 
tluo research program--

IMPACT OF A FLEET OF SST'S 

Mr. CoNTE. Do you fool it will have an effect on the climate9 
Mr. SouciE. I do feel that a fleet of 500 will, but that two will not, 

but the two won't give us any answers either. In other words, I have 
discussed this with Dr. Goldberg of Boeing. I have discussed it with 
~lr. IAockett., Chief of the Technical Operations Division of the SST 
t>rogram, and have been told that this ill-defined research program 
1n the upper atmosphere will be conducted primarily by balloons, bl' 
the flight of the RB-57-F, by the use of lidar and other ground-based 
telemetry ~uip1nent and possibly piggyback missions with the U-2, 
SR-71, YF-11, and other aircraft. 

The thing that is worrisome here is that if you examine the sales 
rhetoric of the SST proponents, even though they teJI Congress they 

are only asking Congress to approve these two harmless necessary pro­
totypes, the sales rhetoric necessitates the sale of 500 airplanes. Other­
wise the Government cannot get back its money and make a profit. 
There wouldn't be any renaissance of jobs in the aerospace industry, 
there will be no national prestige for the United StatesJ there will be 
no contribution to the balance of payments, there will be no main-
tenance of the leadership of the nerospace industry. So the SST pro~ 
pon.ents are already committed to the 500 airplanes. 

In fact, we assume from our best information, and Mr. Yates has 
bro~ght th~s out over and over again, that there will l}Ot be private 
capital available. Under Secretary Beggs last year admitted that this 
was a distinct possibility for the financing of the construction of 
these production planes. In the absence of private capital, the argu-
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ments which we have heard time and again during this hearing alone, 
that since we have gone this far, we should finish what we have done, 
if we finish the prototype program, and then private capital i~ not 
available, the pressure for the Congress to keep putting up money 
will be even greater tJ1an it is now. . 

Then if we assume, on the other hand, the Boeing-DOT line, that 
private capital will become available, in fact assume everything that 
they say, it is still a troublesome venture, because here is what you have 
to assume. 

You have to assume that this DOT research program, which has to 
be finished by the summer of 1973, because that ts when the production 
decision must be made, will have answered all t.hese re.ally imponder­
ables about the upper atmosphere. It is somewhat unlikely that this 
kind of rushed research, whtch isn't even underway at the moment, 
can produce the answers. At any rate it will be DOT who decides 
whether or not the answers are acceptable. 

Secondly, as Secretary Vol~ pointed out the other morning, the 
marketplace will make the decision whether to go ahead, because if 
private capital is available, as Mr. Magruder has assured us it is fron1 
the Bank of America, Chase Manhattan, and National City, then 
Congress cannot participate in the decision whether to go ahead be­
cause suddenly it Is no longer a Government matter. It is now a typical 
aerospace industry decision, with the airlines, deciding whether to go 
ahead. 

What is haJ?pening now is that Congress is really2 quite possibly if 
we accept Boetng a:nd DOT argutnents, right now in Its last ~ition to 
make a decision. Right now is the last handle Congress will have on 
the whole SST program. 

BASIS FOR CONCLUSION 

Mr. CoNTE. You keep mentioning that you feel that flights of 500, 
400, or 300 SST's will have an effect on t.he climate. Will you get some­
thing to~cther and put it in the record to show us how you arrive at this 
concl uston? 

Mr. SouciE. Yes, sir; I will be glad to. 
(The information follows:) 
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FRIENDS OF THE EARTH 

91715TH STREIT, N.W.; ~ASHINGTON, D. c. 20005 
(202) 6)8·2525 

DAVID 8aow1a. Prtsidmt 
G.uy A. Souco, £%tttdit1t Dirtctor 

Bon. John J, McPall, Chairman 
Subcommittee on Transportation 
House Appropriations Committee 
Washington, D.C. 

Dear Mr. Chairman• 

MarcJJ 7, 1971 

This is in response to Mr. Conte's query during the 
bearings on Wednesday. He asked me to submit tor the record 
a comment on why the SST fleet'• emissions in the upper 
atmosphere would pose a hasard. 

So very little is knovn about the physics and the 
chemistry of the upper atmosphere that you can arrive at 
almost &Qy conclusion about the likely effect ot an SST fleet 
on the stratosphere, depending upon the assumptions you make, 
the experts whose work you use tor your calculations, and 
the degree of your self-interest in the SST program, 

Our ignorance of the upper atmosphere is so appalling 
that expert predictions about the effect ot 500 SSTs range 
all the way from assurances of no effect, postulated by 
scientists working tor or as consultants to Boeing and DOT, 
all the way to the near certainty of climatic dama.ge. 
Writing in the January issue ot Scientific American, Professor 
Reginald E. Newell of MIT, a recognized expert in atmospheric 
science and theories of climatic change, said that a fleet ot 
500 SSTs flying at 70,000 teet will produce "a significant 
increase in the water-vapor content at higher levels" which 
"would~e expected to produce increased cloudiness and 
therefore a change in the albedo, or reflectivity ot the earth," 

The risks of proceeding with the SST program are great& 
increased incidence of skin cancer, disruption of the earth's 
climatic patterns, and the ultim~te risk described last year 
by obe of the President's ovn environmental advisors, Dr. Gordon ~ 
J. P. MacDonald of the Council on Environmental Quality, 
that it sufficient ozone were stripped from the a~mosphere, 
it "would effectively wipe out lite, except in the oceana," 

Considering the depth and breadth of our ignorance ~d 
the gravity ot the risks, ve cannot afford to plunge ahead 
vith a prototype program that ia not necessary tor the 
research we need and which adds to the already seductive 
momentum of the program, ~roponents ot the SST assure us that 
it is unlikely any of these adverse effects will occur, 
Similarly, it is unlikely in Russian roulette that the single 
cartridge will be in the chamber vhcn you pull the trigger, 
but no rational man would point that revolver at his ovn 
head, even with the odds 6 to 1 in his favor, 

Sincerely, 

~~ 
Conservation Director 
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Mr. CoNTE. I want to congratulate you on a very fine statement. 
Mr. BROWER. Thank_you. 
Mr. MoFALL. Mr. Edwards. 

ECONOMICS OF THE SST 

Mr. EDWARDS. I was earlier inguiring about the statement that you 
made and where it came from. First, I should like to sa~ I think you 
have made a beautiful statement. There is very Jittle in there I would 
even t~ to disagree with. I think your description of how we all got 
here and what we have got to preserve-I am sure all of us are ns con­
cerned about this old earth as you are. I wonder if you have any belief 
as to whether the SST will be economica 1 ~ 

Mr. BnoWER. My own belief is that it won't. I ttm here making a 
judgment as a n1an who has a habita·t up in an airplane. I almost spend 
more time up in the air than on the ~ound I am afraid. It is exctly 
the kind of thing I am not interested In at all. It is not going to do me 
a. bit of good nor the ~ople I know. 

Mr. EDWARDS. If it is not economical, do you believe tha-t the airlines 
will buy it anyway¥ 

Mr. BROWER. I have seen things sold by supersalesmanship that 
should not have been aold, and I think that there is an enormous bit 
of pressure being .put from all sides hero on grounds that I don't 
think are good grounds, U.S. supren1acy, chauvinistic grounds and 
others, that can lead to bad decisions on the airline.~' part. 

If you compare ships, the 747 has all sorts of advantages over the 
SST. I gave you this httle litany of what I think is not too good about 
the 747. I have been on quite a rew flights now, and I don't think it is 
all that good when the airlines were sold it,. and everyone who has 
bought it is in serious trouble. I think Gary Soucie, who has followed 
this very closely, who came to us from the Sierra Club to Friends of 
the Earth some time ago, from Swissair, who has been a very close 
fol1ower of what goes on in the air, has a comment. 

Mr. SouciE. One of the problems is that equipment procurement 
and other policies of the airlines is governed by the .Judas' goat prin­
ciple which is: as soon as the first guy has one, everybody else feels he 
has to have one. I think the biggest farcical demonstration of this was 
in the 1950's where we had the great sandwich war among the airlines. 
lATA had determined that in economy class you could only serve 
sandwiches. Then SAS, a three-government airline including Den­
mark, made a real production number, out of the Danish sandwich, so 
SAS started serving these elaborate things called sandwiches, which 
PanAm and TWA thought was unfair, because it is a little more ele­
gant than a ham and swiss on rye. Then the airlines of the world 
were competing as to who could put out the biggest lavish sandwich. 
This caused all of the airlines to troop off to Paris for a crisis mooting 
and finally they wrote the rules you could serve TV dinners in economy 
class. We had the same thing in the mid-1960's with in-flight enter­
tainment. As soon as TWA elected to start showing films, then all of 
the airlines started worrying about their necessity for showing films 
!lnd .many bolte~ into it. lJnited equipped nearly "all of its flights for 
tn-fhght entertainment and then started yanking the~n out because 
it wasn't economical. 
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Mr. EDWARDS. You are talkh~g about frills. I am talking about busi­
ness judgment on the part of Chase Manhattan or some of the major 
banks of this country, and other big industries, if prototypes are 
shown to not be economical, that it costs too much to fly that there 
is no way to make a buck out of it. Do you still believe tl1at the air­
lines are going to buy this plane, and that the banks and others are 
going to permit it~ 

~lr. SouciE. Yes, sir, within reason, and here is why. At the time 
the 747 was bein~ offered for sale, the director general of lATA, 
l{nut HaJnmarskJold, said that he was alarmed at the numbers of 
747's being ordered by the world's airlines, because lATA, which is 
the world association of carriers, silnply couldn't find the passengers 
for all that capacity. They didn't see where it was going to come fron1, 
but unfortunately each airline makes its own decision, and feels that 
if it has the capacity, if it has the greatest. sales force, et ceteral. it can 
bite off a big~er share of the market. No single airline could auord to 
Inake the decision to be cautious and reasonable, so you had a situation 
of overpurchase of the 747 at a bad time, which is not to criticize the 
747. I haven't flown as many times as Dave, so I am not as down on 
the plane, but I think that it is obvious that more airlines bought 
747's, and more 747's, than they can profitably operate. 

I was talking to an executive for one of the trunk carriers in the 
lJnited States a couJ?le of weeks ago. He told me about one of their 
airline's planes arrivtng that very day in New York from Lo~ Angeles 
with six passengers aboard. Now some airlines have cancelled their 
7 4 7 orders, and some are now beginning to cancel their DC-10 orders 
unfortunately, but in fact many more airliners were ordered than the 
air linus could reasonably hope to fill. 

Mr. BROWER. It is sort of the long-distance running analogy that 
occurred to me last night. In a mile race you often get the "rabbit," 
the guy who goes out there to draw the opposition out, to spend them 
too soon. This happens. Somebody goes out and runs fast and someone 
tries to keep up and they are both put out of the action. I am con­
cerned that the lJ.S. Government in its aviation prog1·am says it is 
1>repared to go the distance and not just blow it, in th.is sudden flare 
of enthusiasm and high-pressure salesmanship. 

ABILITY TO BAN THE SST 

Mr. EDWARDS. I...et me ask what may be the $64 question. Various 
people in this country have different degrees of faith in their Govern­
ment, in this Congress, and in the Executive branch. But, assume 
that the ecological studies show that this would really be a detriment 
to the ecology, to have a fleet of 500 SST's. Do you believe t.hat this 
Government would nevertheless allow the SST to land in this 
country, or to fly over this country, or in and about this country~ 

Mr. BROWER •• I would hope not, but I don't have too much faith, 
a&r having seen what came out of the Department of the Interior 
on the 102 report on the trans-Alaska pipeline, where somehow, in 
spite of all the ecological effects, they saidt "Go ahead and build it". 
Fortunately Secretary Morton apparently Isn't going to be made the 
scapegoat of this kind of thinking. But the pressures that come to 
bear In Government can't be sustained unless the public itself is 
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awakened to them and realizes it has a role and can sound oft' and be 
heard. The decisions can be very bad decisions. That trans-Alaska 
pip~line is just a gem of one of the reasons we fear what will happen. 

Mr. CoNTE. Will you yield~ 
Mr. EDWARDS. Sure. 
Mr. CoNTE. I shouldn't get into this because those Danish sand· 

wiches are getting more tempting by the minute, but in a.Il fairness, 
Dave, I think that Secretary Volpe has done a fantastic job to protect 
the environment. He stopped the jetport in the Everglades. He stopped 
that road down in New Orleans that goes through that historica-l 
center. 

Mr. SouoiE. Franconia Notch. 
!fr. CoNTE. Yes, Franconia Notch. A lot of good things have <X>me 

out of that Department since he has been there. I don't want to sound 
prejudiced because he is from ~lassachusetts and a friend of mine, but 
I think he has done a great job protecting the environment, cutt.ing 
down on noise front nirplanes. In all fairness regarding the supersonic 
boom, I ·feel there definitely should be a law, but he has repented 
here-of course he is not going to be here forever_:_he has repeated 
time and time again this tliing wouldn't fly supersonically over land. 

Mr. BnowER. I don't even want to fly supersonically over the ocean. 
I don't think we need that speed. That question you ask, we don't 
know. You have probably heard this record of the humpback whale, 
Roger Payne's ~reat contribution. Here we apparently have whales 
able to communicate over thousands and thousands of miles of ocean. 
We ought to get the whale vote and the porpoise vote on this and a 
few other things before we assert ourselves as the lord of the uni­
verse, after the record we have of screwing it up. I don't think we 
have the right. I don't want to go banging the ocean that many 
times a day. 

I was down at the southern tip of Cumberland Island with John 
McPhee going around at sunset one night.. We got a sonic boom, and 
from my old infantry experience I hit the dirt. right away. I don't 
like noise like that. I suppose I looked pale as I got up. The rest of 
us kind of scattered and hit the dirt. I have seen nntles scatter in a 
sonic boom. Then I looked nt the horizon in the sunset. As far as the 
eyes could reach clouds of birds were rising up, having been shook 
up by that same boom. Here we have this prospect of bang, bang, bang. 
For what~ For no good }>urpose. I don't need that speed. Speed does 
not measure progress. It measures the absolute opposite of it. We a~ 
on a strange addiction. It is just wrong, that is a11. Do I show my 
prejudices~ . 

Mr. CoNTE. Yes. Very good. I am w1th you. 
Mr. EDWARDS. I think· everybody is entitled to a rea.c;onable bias. I 

will now conclude with this. The thing is that we hn.ve really no con­
trol ultimately on what is going to fly over the ocean. 'Ve can say what 
can't land in this country, and we can J!O to international councils and 
make our n.rgnment based on whnt we might learn from these proto­
typ~ or from the research that we wi11 do on the ecoloJ!i('al qne.c;tions, 
but. 111 t.he final analvsis we don't have any control over what the Rus­
sians or the British or the French or n-nybody else, if you will, 'is going 
to do. Thnt is n.11 T havP. Thnnk von, Mr.'Chairmnn. 

Mr. McFALL. Thank you, gentlemen. We ·will start again at 1 :30. 
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AFrERNOON SESSION 

Mr. ~IcF'ALL. The committee will come to order and we will hear 
testimony from 1\fr. Duane Yorke. 

STATEl\IENT OF DuANE YoRKE 

~Ir. YoRKE. Mr. Chairman, I am Duane Yorke residing at 112 
Clover Drive, ~fassapequn Park, N.Y. ~ly 'interest in this subject is 
that of a profe..ssional engineering executive concerned about the re­
sponsible assessment of new technology. This concern is essentially in 
what I believe to be the spirit of II.R. 170461 the Technology Assess­
ment Act of 1970 sponsored by Representative Emilio Q. Daddario, 
Dmnocrat frmn Connecticut. Unfortunately, it appeal'S that circum­
stances have precluded the implementation of this resolution in suffi­
cient time to provide this subcommittee with the ca1lability suggested 
in the act .. I am, therefore, coming forward voluntarily to help provide 
some such services at the pleasure of the subcommittee in regard to the 
supersonic transport question. 

Before going any further, I would like to clarify 1ny understanding 
of the question before the subcommittee. I believe that the question is 
restricted at this J!Oint to only a yes or no vote on the continuation of 
funding fom Aprtl1, 1971, through June 302 1971 for the SST proto­
type program as defined by the already existing contracts. 

By the time that this statement is read, it appears probable that a 
large and unknown amount of new SST infor1nation 1nay be before 
the subco1nmittee or the public, 1nuch of it perhaps, fasCinating but 
nevertheless irrevelvant to the question before the subcomnutltee. 
Rather than contributing to this 1nformation pollution by way of a 
lengthy statement covering all possibilities at this thne, I believe that 
it wotild be in the subcmnmittee's interest to explore with me, by 
questioning only those areas of most concern. 

With regard to my position on the question before the subcommittee, 
based upon informat1on available to me as of February 26, 1971, I 
believe the best interests of the Jntblic would be served by a no vote 
because of the following principa reasons: 

1. A lapse frmn a good productive research and design program 
into an unresponsive prototype situation no longer in the control of 
the principals appears to be near at hand. 

2. There is no conclusive proof that a no vote really damages any­
thing or anyone-irretrievably. 

3. It may produce a new, n1ore expedient, and less costly route to 
a really good SST. 

4. For the sake of gainin8 more perspective on aerospace priorities 
it is desirable to stilnulate Uunking. 

5. Precedents with other programs and indeed with the SST itse:.f 
indicate that requirements and guarantees in technical contracts m.-e 
virtually tneauingless. 

6. A major segment of the aerospace industry does not believe in 
the SST. 

This statement, as previously noted, has been purposely kept very 
brief. Further written amplification of the above remarks in th\3 time 
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available for preparation has also proved to be impractical. In a 
spirit of consh·ucth·e cooperation, I mn willing to answer any ques· 
t10ns about the above statements to the best of my abilities. 

YORKE LETI'ER TO 1\IAGRUDER 

Afr. A:loFALL. Thank you, 1\:lr. Yorke. Yon noted that you were 
opposed to the continuation of the SST on February 26, 1971. On 
September 21, 1970, you wrote a letter to 1\Ir. l\lagruder which I will 
quote in pavt to you : 

Perhaps you need some more help in consolidating the SST story? I have 
been arguing for supersonic cruise airplanes since 1007. Although most of work 
has been on mllltary applications, Ray Blspllnghoff and John Swihart are 
famlllar with my talents and enthusiasm. I would be Interested in either a full· 
time or consulting arrangement, should you consider it deslrnble. 

Wh~ did you change your n1ind since September 21 ? 
Mr. YoRKE. I don't believe I have changeCl my mind, Mr. Chairman. 

The statement which I just read I think very carefully delineates that 
I am replying to the question of the yes or no vote on this partic­
ular issue before the subcommittee. Now, before we go any further into 
this discussion I would like to make it clear that the preceding sj)eakers 
on the negative side of the question, that I have no direct affiliation 
with that group of speakers whatsoever. This is a completely separate 
situation and a different set of reasons to support the negative proposi­
tion before the subc01nmittee. 

Mr.l\:loFALL. I don't understand. You are l\lga.inst the SST now. In 
September last year you were apparently enthusiastically for it. What 
caused that change of mind~ 

1\:lr. YoRKE. 'Veil, there is a very serious problem, I think, between 
alienation of the public against three letters of the alphabet, SST, and 
what constitutes the question really before this committee. 

Mr. McFALl •. What do you consider the question before this com­
mittee1 

Mr. YoRKE. I believe it is contained in the statement that I read, that 
it is a yes or no vote on a continuation of an existing contract for 
a given, very short, essentially 90-day period of time, and the dollars, 
as I understand it, involved in this particular extension are rather 
small to some of the other figures that have been quoted in the last 
few days. 

Mr. McFALL. Any questions on this side~ 
Mr. YATES. No. Thank you very much. 
1\:lr.l\lcFALL. Thank you very much, Mr. Yorke. 'Ve certainly appre­

ciate having your testimony. 
'hfr. YoRKE. I thank the chair1nan very kindly. 
'h{r. 1\fcFAI.I~. 'Ve are very glad to have with us our coHeague, the 

Honorable Clarence Brown, a U.S. Representative from Ohio. ~fr. 
Brown, we would be very glad to have your testitnony whenever you 
arP. ready to begin. 

STATE?tiENT oF HoN. CLARENCE BROWN 

1\Ir. BROWN. 'hlr. Chainnan and members of the committee: 
'Vhy should the lJnitcd States complete the developn1ent of two 

prototype airplanes of the supersonic transport? I beheve there are 
57-453 0-71-31 

... / 
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three good reasons: econmnic, environmental, and social. And I shall 
discuss each in brief factual detail. 

There has been an unfortunate tendency on the part. of the oppo­
nents of completion of the American SST prototypes to use demagogic 
"scare" charges and to continue to use such attacks even after they 
are outdated or dispro,·ed. I have had the opportunity to debate the 
question of completing the SST funding with such "opponents and 
have been shocked to hear them use the repo1t of an ad hoc task force 
of Cabinet officials which President Nixon named when he first became 
Pr·esident. The opponents of the SST indicate that this first cursory 
study by the adnunistration indicated SST development was defm:­
rable-but they do not indicate that the predicate of the study was 
that there wortld be no British-French Concorde or no Russia1i TU-
144. I should like to submit with n1y testiJnony today an article on the 
Conoorde which appeared in the February s; 1011;issue of A.viation 
'Vcek and Spa.ce Technology and a copy ol an advertisement fron1 the 
December 28, 1070, issue of the same publication advertising the Rus­
sian TU-144 on display and ready to be sold soon. 

Di~tortion of facts by SST opponents has becmne comn1on. 'Vhen 
the ,Joint Economic Committee did its study last year on the SST, 
the chairtnan of the subconunittec making· the study wrote Under 
Secretary of Transportation ,J an1es Beggs and the tnembers of his 
1060 Administrative Ad Hoc Study Comtnittee on the SST and nsked 
for 1970 updated comments on their 1960 viewpoints. The responses 
favoring the SST and based on n1oro accurate information than was 
available in 1060 were ignored by the conunittee's initial reJ>ort .. 

Spooifically, the chairman wrote to Dr. Lee DnBrid~e, t 1e Presi­
dent's scienre adviser, urging him to be sure and respond by 1\fny 1 
so t.hnt his views could be included in the joint committee's final 
report Dr. DuBridge did reply on April 22, 1970, nnd his rather 
len~thy letter concluded with this comment, and I quote. 

~fr. '1\lcFAr.t.. 1\fr. Brown, yon have an insert, don't you, in your 
prepared text~ 

~fr. BROWN. Yes, I do. 'Ve have copies of it, I believe. You should 
have it. 

1\fr. YATES. 'Ve have it. 
1\fr. BROWN. I an1 sorry. I thought you hnd it, Mr. Yates. 
1\fr.l\fcFJu,r.. Go right ahead. 

DUBRIDGF. J,F.TTlm OF APRU. 22, 1970 

1\fr. BRowN. Dr. DnBt·idv.e did replv on April 22. 1970, and his 
rather lengthy letter concluded with tliis comment, nnd I quote: 

Thus, on the whole I would strongly recommend that your committee endorse 
the Prtlsldent's proposal that the United State.~ proceed with the SST project. 

But the comtnittee report chose to ignore those views and proceeded 
to report on page 15, and I quote: 

The Director ot the Office of Science and Technology concluded that "the 
Government should not bP subsidizing a device which is neither commercially 
.attractive, ne<>essary, nor has public acceptance". 
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COlUIENTS FROl! OTIIER GOVERNliENT AGENCIES 

The Joint Econmnic Com1nittee's August 1910 report also distorts 
the views of the lT nder Secretary of the Treasury for ~{onetary 
Affairs in this same way by quoting frmn his 1969 statement which 
assutned no commercially available foreign SST and then further 
distorted his views by quoting from his 1970 letter. Ignored by the 
Joint Econotnic Committee report is the conclusion of the Under 
Secretary's 1970 letter, which says: 

I am, therefore, not lu a position to provide you with an up-to-date assess­
ment of the commercial prospects for this pl'ane; nor have I t>ersonally kevt ln 
touch with recent efforts to soh•e the various environmental problems raised 
by the SST aircraft. 

The opponents of the SST do not consider significant the fact that on 
December 7,1970, every department of the Federal Govertunent which 
could be rmnotely considered appropriate for conunentary reported 
favorably on the development of the two SST prototypes and that the 
President's Council on Environmental Quality has recommended that 
the prototypes be completed so that the studies they willtnake possible 
1nay be undertaken. 

STATEliENT BY CIIAIRliAN, NAR SUBGROUP ON WEATHER AND CLUIATE 
liODIFICA TION 

Now, there is another insert at this point, 1\{r. Yates and gentlemen:. 
In a televised debate just the other night, an opponent of the SST 

charged that a National Academy of Science report, supposedly repre­
senting the views of many eminent scientists, had concluded that SS'l's 
would cause skin cancer. Apparently Dr. James E. ~lacDonald, a 
senior physidst at the Institute of Atmospheric Physics of the Uni· 
versity of Arizona and an authot·ity on unidentified flying objects, also 
repented this charge before this coinmit.tee yesterday. I aske~ that the 
matter be checked out through the N ahonal Academy of SCience and 
the follo\ving is the reply received late yesterday: · 

WILLIAM MAGRUDER, 
Director, SS'l' Development. 

TELEGRAM 

In response to your inquiry with respect to reports that the National Academy 
of Sciences has issued a statement that the SST could increase the Incidence of 
skin cancer. 

I want to advise you that the NAS has not issued such a statement. I am 
chairman of the NAS review subgroup on weather nml clhnnte modification 
which Is presently \ll)datlng its 1006 report. The review subgroup is anal)'zlng a 
number of tentath·e conclusions and will 1mblish this report after the~e con­
clusions have been subjected to the normal NAS procedure of a thorough scien­
tific review to insure their valldlty. 

Dr. TIIOMAB MALONE, 
Ollairman, National Academy of Science. 

The fad is that a number of A1nericans have been misled about the 
nature of the competition the American aerospace industry fac~q from 
the French-British and Russian developments-and some of it has 
been p•Jrposeful. I also am submitting to the committee a copy of a 

/ 
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transcript of a wireless interview I had on August.19, 1070, with ,John 
Hosken of the British Broadcasting Corp. Immediately following 
the issuance of a report on its hearings on Federal transpol'h\tion 
policy and the SST by the Joint Econmnic Committe~. In that inter­
vic\\' 1-Iosk~n nsked, "On Concorde itself, why wa'i no firsthand evi­
dence sought f1·om the Anglo-French technicians. It seems tom'~ to be 
a very grave loss here." He goes on to observe, "But I understand the 
cmnmittee only took evidence on Concorde firsthand frmn a British 
journalist; it strikes 1ne as being a rather slap-happy way of coming 
to such a dtunning conclusion." 

A full text of the interview is available. The fact of the 1nntter is, 
~fr. Chairman, r. lot of the conclusions damning the SST have been 
arrived at in a slap-happy tnmuler. But the perpetuation of such con­
clusions on the part of public officials and responsible journalists is 
inexcusable and is a grave disservice to American national interests. 
For instance, the criticisms of takeoff and landing noise of the SST by 
Dr. Richard Garwin are based on outdated information, but it is sti1l 
liberally quoted while the recent reports of Dr. Leo Beranek of the 
recognized firm of nccoustical experts, Bolt, Beranek & Neuman 
are i~ored. 

Similarly, the nrponents of the con1pletion of the SST prototypes 
are fond of quoting frmn the study of a work group on climatic effects 
of the SST at the ~far:sa~husetts Institute of Technology 1970 Summer 
Study of Critical Envirmunental Problmn 1neet.ing at 'Villimnstown, 
~{ass.; but they overlook n, followup statement by Dr. 'Vill 1\:ellogg, 
Associate Director of the National Center for Atmospheric Re.search 
and chairman of that work group, which says, "I nm very much dis­
turbed over recent gross exaggerations and scientific 1nisstatements 
regarding the SST's potentially harmful effects upon the atmosphere 
and man's environment. Last 1\ugust. a group of top scientists at the 
~fiT Sununer Study sh1.ted that there are indeed environmental un­
certainties, caused in no little part by gaps in available infor1nation, 
which require additional l'('Search in order that they may be resolved. 
I pointed out at that time and want to strongly reaffirm thRt there is no 
environmental reason however to delay constru~tion of the two proto-
type U.S. SST's. . 

"It is my profound hope that the U.S. Congress will not be 1nislcd 
by these exaggerations or by scientific 1nisstatements." 

The full text of Dr. 1\:ellogg's rmnarks are also available. 
And within tho past couple of weeks there was a page 1 story in 

the \Vashington pr('SS quoting a story in the London Observer to the 
effect that neither the British Oversens Aircraft Corp. nor .Air France 
felt the Concorde could be O}>ernted econmnically. The ne.xt day a story 
appeared in which BOAC denied the earlier report, but this followup 
appeared on page 9. 

Such has been the effort to mislead this Congress by those who 
would see. us discard the project which has already received $860 mil­
lion in Fed era 1 funds and $140 mi 11 ion from Jn·i nie contractors ( Boe­
ing and General Electric), subcontractors, an 26 airline cmnpanies in 
the lJnited States. In addition to this billion dollars of investment 
which would be lost if the project is not cmnpletcd, another $100 mil­
lion would be needed to ter1ninate the Federal obligation in orderly 
fashion. So we are talking about a total of $1.1 bi11ion if we quit now 
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as opposed to current total estimated costs of $1.68 billion to complete 
the prototype phase. The Government's share of this completion total 
would run $1.3 billion; the prime and subcontractors will have put in 
an estimated $300 1nilhon; and the airlines will have an estimated $80 
million invested. 

Thus, you should really be thinking today about $340 1nillion of 
Federal funds-the difference between $1,300 1nillion of Federal fund­
ing to complete the prototypes and the Federal cost of at least $960 
million to tenninate the project as of ~larch !·ll, 1971. Total liability 
could run as high as $1,100 million, of course, if we stop now. 

The precedents a.re clear for spending this kind of 1noney on the de­
velopment of the Nation's trans.portation resources and technology. 
Just as the U.S. airlinesl1ave en1oyed Federal subsidies for develop­
ment, so the com1nercial aircraft Industry itself has been the recipient 
of airplane technology from development of military aircraft for 
both wartime and peacetime uses. Subsonic c01nmercial jets like the 
Boeing 707 and the DC-8 were made possible by the federally funded 
research which developed the Air Force's B-47 and B-52. The DC-3, 
the first plane to make commercial air travel econmnical and con­
venient, was originally developed ns a military project for World 
War II use. And, of course, the very titanium technology which will 
make it possible for the American SST to be bigger, stronger, and 
faster than foreign SST's made of aluminum, was originally devel­
oped for U.S. military planes now flying supersonically at altitudes 
even higher than the prospective cruising range of the commercial 
SST. 

It should be unnecessary for me to list examJ>les of the historic com­
Jnitment of our U.S. Government to the deve opment of faster, more 
convenient, and safer transportation. Such Federal funding or sub­
sidization includes the early post roads and canal systems which 
leaped the Appalachian ~fountains, the railroads which opened the 
American West, the Panama Canal which linked two oceans, and 
the incomparable Interstate Highway System on which $36 billion 
has been spent to reduce the cost of deln·ery of constnner products 
to every corner of our Nation. American bargelines have their rights­
of-way built and 1naintained by Federal funds, and our oceanic 
n1erchant marine fleet has been the recipient of shipbuilding subsidies 
for years to maintain some small measure of cmnpetition with the flag 
vessels of other n:ations. As a matter of fact, during the same period 
of time our Federal Government has been spending a potentially re­
coverable $860 million on the developn1ent of two SST prototypes, 
it has invested over $2 billion on ocennic ~hipbuildin~ in an eft'ort. to 
try to restore the lJ.S. fleet to the competitive position it once held. 

Similarly, 1nore Fe.deJ·al funds-ove.r $1 billion in all-have been 
spent in the last decade trying to 1naintain and develop urbnn mass 
transit in the lJnit{'d Stntes, and $3.1 billion in Federnl funds have 
been committed to this effort over the next 5 years. Even such a highly 
specialized problen1 as vertical and short takeoff and landing- for tlie 
benefit of military and domPst.ic commercial airplanes has b(len tlw 
recipient of over ~half a billion dollars of Federal funds in recent 
years. 

But the SST project is diffPrent from all these in that the Federal 
Government will receive all of its direct investnwnt. baC'k in rovalties 
by the time an estimated 300 planes have been sold, and it will i'Ceeive 
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~ales 1naterialize by 1990. 

The SST project. is also different. in that we are not h·ying to de­
velop a new transportation industry-ns we once were with intercon­
tinental rnilronds-or revive one tl'tnt hns collapsed-as we are with 
the tnerchant mnr·ine or urban mnss transit. In our investment in the 
develop1ncnt of SST prototypes, we are merely continuing the de­
velopJnent of an industry wluch is one of the great contributors to the 
Nation's economic well-being. 

The aerospace industry, one of our Nation's tnost technology-inten­
sive, supp1ics 85 percent of the world's 1nnrkets for new aircraft cquig­
ment and parts and thereby contributes to a favorable balance of U.::s. 
trade, an amount. which has varied between $1 and $2% billion nn­
nun1ly during the past decade. It is to such technology-intensive indus­
t.ri{'s that Amerir.a nntst look in future years for a preservation of our 
balance of trade, according to recent testhnony by Commerce Secre­
tary 1\faurice Stans, before the Joint Econorltic Cmnmittee on which 
I serve. In 1970 our trade balances were negative bv $6.1 billion in 
raw Jnaterials. 'Ve were only enjoying a $1.5 billion' fa\~orable trade 
balance in agricultural products. But in the technology-intensive in­
dustries, our favorable trade balance in 1970 was $9.6 billion-enough 
to offset the other categories by $2.7 billion. The significance of the 
over $2 billion favorable balance, contributed by the current competi­
tive advantage e.nioyed in world markets by our aerospace industry, 
therefore, cannot be overstated. It is from these favorable balances 
that we will get or hold onto some of the resources, with whi<'h we can 
pay for the social and ecological progratns which we will need in the 
years ahead. 

The most modest estimate of the advantage we will derive from 
the availability of an American SST in world trade is $22 billion be­
tween now and 1990, with a possibility that this could go as high as 
$45 billion. Conversely, it is clear that if we lose the advantage we 
now enjoy in world markets, we could lose as much in the next 20 
years as we stand to gain. 

There is a tendency on the part of all customers to purchase from 
the supplier who c.an offer then1 a "fatnily" of products, and this ca}.>a­
bility will shift to the British, French and to the Russians, if AtneriCa 
eschews the opportunity to maintain its presen~ competitive advantage 
bv deciding not to build an SST. The European manufacturers are 
offering shuttle aircraft, the short-range jet and air buses in addition 
to the SST. Each meets a certain Jnarket need frmn the standpoint of 
economics. The SST is designed to serve the developing transoceanic 
travel market, which is expected to triple by 1985 frmn its present 
level of 100 billion revenue passenger 1niles per year. 

'Vhilc the economicCJ of the Concorde and the TU-144 are still 
shrouded in some secrecy, the projected figures for the Am(lrican SST 
indicate that it. will be able to make somet.h!ng more than two trans­
oceanic trips while a subsonic Boeinl!' 747 or jmnbo jet, carrying about 
the same payload, covers the same distance. In other words, one trip 
over for the 747 or subsonic jet while the SST is making a trip ovl)r, 
a trip back, and then starting back over again. 

Thus, even though the SST may cost more to own and operate, 
it can still be more economical at c.arrying ·passengers than current 
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jets. It will, in fact, cost more to buy; but it will require less labor 
to caro for passengers on flight.s of less than 3 hours to Europe than 
is required to sen·e passengers on flights taking n1ore than 7 hours 
on subsonic jets. 'Vith such economic advantages in viewt. the SST 
is expected to pay itself out. in 5 years at a projected 19l0 cost of 
about $40 million per plane-essentially tho average payback t.ime as 
planes now in subsonic service (including the 747, which costs $22tnil­
lion~per ·plane) . 

If you extrapolate those figures to 1978 when the Atnerican SST 
will become available the figures will be about $51 million for the 
American SST and about $28 million for the 7-t-7 based on t.he san1o 
rates of price increase. 

The nssutnption has been that tho smaller Eeat.ing capacity ( 125 
vs. 300), and somewhat slower ( 1,400 mph vs. 1,800 mph) European 
SST's, will be in sen·ice commercially between 1972 and 1974, and 
our SST will not be available before 1978. Such time ft-ames could 
permit the European SST's to develop enough sales to recover their 
development costs, and be retired without economic loss to ail'lines 
using them before Atnerican SST's, with a better product, win the 
tnarket which is expected to develop in the 1980's and afterward. The 
British, French have estimated the total market through 1990 at soine­
whero ~between 1,200 and 1,600 SST sales worldwide. Such figures are 
based on projected increases in tt·ansoceanic traffic volume and relate 
to planeload cnJ>acit.y and flight speed .. Another way to look at this, 
is to compare t 1e number of planes it would take to carry the pas­
senger tniles in a certain year, if new />lanes had not been ileveloped. 
For exmnple, all of 1971·s h·aflic coni< be c:>arried in 786 flying 747's, 
but the same revenue passenger tniles would have required'2,188 707-
100's or 8J... 378 Constellations or 47,416 DC-3's. Bv 1980, the e~timnte is 
that 500 ~ST's can reJ>lace 819 747's or 6,700 701's, or 145,000 DC-3's, 
which would be required to carry the same traffic estimated in that 
year. 

EOOLOGICAI. REASONS 

If tho impact of these figure.~ is not impressive with reference to the 
eoonomics of the future of aviation, they should certainly be impres­
si\'e frmn the ecological standpoint. The prospect of 145,000 DC-3's 
p~llut.ing tl~e lower atmosphere 10 )rears frmn now, ,·er~ms 500 SST's, 
gtves some tmpact to the argument that the SS1' has the lowest pol­
lution rate per passenger mile, of any mod~rn tnode of transporta­
tion. One SST carrying 298 passengei~ at 1,780 miles per hour, will 
spew out less unconsumed fuel pollutants, than thre.e automobiles 
tra,·eling at 60 miles per hour. 

Another cotnparalile estimate is that the whole SST fleet will etnit 
less water vapor in the stratosphere daily th ~ la ~he average thunder­
storJn and there are between 3,000 and 6,00t) thunderstorJns in the 
world each day. Contrails also do not form at SST altitudes-as 
established by the fact that present. military aircraft have been able 
to do reeonnaissnnce unobserved ft"'m those heights for years. 

To dismiss ecological concerns in a new area. about which so little 
is known, would be as irresponsible as the use of Sunday-suppletnent 
"scare tactics" about. the possible dnngers to the environment from 
supersonic flight. Certain early concet·ns about SST's and the ecology 
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1hnve been dispro,·ed by rese.n.rch in our space program, and by 
research activities undertaken within the SST budget itself. The 
<'OJnJlletion of the two prototypes will make possible further re..')Cnrch 
in a I areas of eco1op:iC'a1 cmicern. 'Vith an estitnated $82 mi1lion of 
the Federnl expenditure on the SST proj(let dedicated to research 
into endronmental considerations, and in the face of the current 
American concern about the envirmunent, I feel certain that aU en­
virmunental hazards wi11 he resolved before any possible harm could 
he done. Two independent ndvisory committees have been estnblished 
by the Department of Transportation, to assure t.l1e availability of 
the best SCientific ndvice and counse1 in the count-ry on noise and en­
vironnwntal reseat-c~h. The membership includes such people as Dr. 
IIarald Rossi, profe.._~or of radiology }lhysics at Columbia University. 

To the suggest,ion that SST's will ( er)lete ozone in the stratosphere 
and thus affect ultraviolet rndiation at. the enrth's surface, as an exntn­
ple, the I~nvironmentnl Science Services Administration and its 
consultants nnd the ~IIT study ~roup have concluded that any varia­
tion that. might occur would be barely detectable and would be small 
compared to the daily \"at·iations found between t.wo places on earth 
such as 'Vashington nnd Albuquerque. These effeets, along with the 
"greenhouse" concerns about emissions of dust, gases, and water vapor, 
all will be fuHy hn·estigated before 1978, when production of SST's 
for sale and flight is now scheduled. Should we consider flight by any 
SST's harmful to the w01·Jd environment., we should certainly want 
to undertake intenmtional negotiation on this score from a thorough 
grounding in sC-ientific research and facts. (As a matter of fact, the 
question of Jnnding rights for RST's is a matter negoti-ated between 
go,Ternmcnts and our hand, in this regard, no matter what our posi­
tion, will be stren¢hened by facts developed by valid research.) But 
such investigation as has been n1ade by recogni1..cd authorities has 
so far indic11ted nothing that would en]] for n ter1ninntion of t.he 
pro.iect to build two lT.R. SST prototypes. 

A noise level of the American SST at the measuring points 1 mile 
from landing, three and a half 1niles from takeoff and 0.35 mile from 
the side Jinc path of the plane which would be compnrable to, or less 
than, current.ly flying subsonic jets is considered achievable by Dr. 
Beranek and his SST Community Noise Advisory Committee. Because 
larger intakes in the SST engine reduce the sln:ill whine, the. takeoff 
nnd landing EPNdn levels for the SST are current.ly below the 108 
level of subsonic jets. And because the SST is expected to ]and more 
sharply and takeoff more stceplv, this sound is expected to be audible 
on the .!!round for a sho1·ter pei·iod of time. A year ngo the side line 
EPNdn figure was assumed to be 124 for the SST. But it is now clear 
that 118 has been renc11£'d and 108 is attainnble, according to the experts 
on Dr. Beranek's team. 

As to sonic booms, the SST wi11 not be pel'Jnitted to fly at super­
sonic speeds o\·er land masses according to nn enunciated re.gulation 
of the Federal Aviation Administration. Such regulations ha ,.e the 
force of Jaw, but should anyone in or out of Congress fe".J the need 
to enact p"rmancnt ]('gislat.ion to reemphasize such a ref:!nlation, I 
shall be happy to join them e\·en though I feel it is unnecessary. The 
fact is that Americnn military aircraft ha\'e been flying supersonically 
o\'er \'arious populated parts of the world for years and the number 
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lllld degree of dan1age objections have been 1ninhnal. And perhaps it is 
worth noting that almost all clajms han', been lodged ns a result of 
preannouncd tests. It has bel'n reported to n1e that prior to such 
announced tl'sts of the Concorde in .England recently, approxhnately 
300 complaints of datnage frmn supersonic bomn were lodged before 
the plane had taken off for the tests. 

El\IPLOYl\IENT 

The impact of the SST has been mostly fron1 the headlines to date­
except for the effect of the dollars expended. Estimates are that 14,000 
A1nericans are dit·ectly en1ployed in the prograJn to make the two 
experhnental Atnerican Jnodl'Js and that this represents so1ne 40,000 
other jobs in collateral mnployn1ent. The l?roduction mnployn1ent 
esthnate is 50,000 jobs directly and 150,000 Indirectly. I would not 
defend the de\'elopment of a supersonic transport as a "1nake-work'' 
project. But similarly I find it difficult to understand the logic that 
wants to ter1ninate this potentially constructive project and the eco­
nomic benefits which can flow from it and yet would substitute for it 
some kind of nonproductive job retraining or Federal dole for those 
out of work in the aerosl?ace industry. The ultimate social benefits to 
be derived from productive labor would always seem to exceed those 
derived fr01n nonproductive labor. A dole or retraining progra1n 
would be a consumer of tax dollars which must be generated ft·mn 
some other productive enterprise. But estimates on the taxes to be 
derived from a commercially salable lJ.S. SST run in excess of $6 
billion during the decade of the 1980's. '\Vhile this distinction may 
appear to be only econon1ic, its social ratnifications cannot be over­
looked. 

Similarly the social rmnifications of a method of closin~ the distance 
gap in the world should not be ignored. The history of tnankind is 
filled with efforts to shorten the distance betwe~n nations and cultures. 
After l\farco Polo returned fron1 China, the European effort to find 
shorter trade routes to the Indies resulted in Vasco DaGama's voyage 
around Africa and the discovery of America by Columbus. But the 
developtnent of geographic routes soon gave way to the tnechanical 
methods of increasing speed to shorten distance. The clipper ships 
gave way to steam and the ship itself hns given way to air transporta­
tion within our lifetime. As a friend of mine who works for a don1estic 
airline comtnented succinctly the other dny, "No one ever cotnes up 
to 1ny count~r nnd asks how he can take the long way to get there." 
Everyone wants to save time in tm.vel whether that time is to he used 
for pleasure or Jnore serious pursuits. And 6 tnillion Americans who 
travel abroad by air now and the estimated 25 million who will be 
travelin~ by air 'internationally in 1985, will not all be "jet set pleasure 
seekers.' Twenty-six percent of those who go to Europe and 50 percent. 
of those who fly the Pacific are traveling on business today, attempt­
ing to sell American production abroad and create American jobs. As 
tJJat time is cut to one-third by supersonic planes~ the amount of travel 
will be encouraged. Business with Europll, will then be conducted with 
the same travel speed with which it can be conducted between Boston 
and St. Louis and the barriers between people and nations 'vill be 
lowered yet a little more. As the underdeveloped countries nre devel-
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oped, Ute economic differences which threaten world l)(lace will also 
he reduced as the intercourse of trade expands. Fatigue studies ha.\ye 
indicated that the average passenger on a. plane recognizes a per­
cept-ible deterioration in his comfort after 3 hours on a. plane. 'Vho can 
say that happier intercontinental relationships between Atnerica. nnd 
Europe will not he be1wficially impacted by that. sma11 fact alone? 

But. whatever our judgment on the SST, it should be made on the 
basis of facts and not unprovable claims and suspicions. Those of us 
who favor the SST have attmnpted to be diligent with both the facts 
and the logic which flows from facts. I think the facts nrc persuasive 
as to the merits of out· position. I recognize valid doubts and feel that. 
these doubts 1nust be answered as the progrntn develops. But none of 
those doubts is substantial enough to justify abrupt. termination of 
this progra.Jn now. 

I must also con~de to a certain emotional bias in favor of improv­
ing air travel. The men who gave it its first lift off the ground nre 
from the area of Ute congressional dishict, I have the hono-r to repre­
sent in Congress. They have done tnuch to lighten the burden of man­
kind by 1naking it possible for him to spend Jess time traveling to 
and fro and Jnot-e time in productive efforts in the various locations 
where those efforts are to be undertaken. The contribution is not 
unlike the discovery of the wheel, the domestication of the horse or 
the development of the steam engine. But within n week before the 
'Vright brothers flew for the first t.ime at J{itty IIawk, no less an mni­
nent. source of fact and logic than the New York Times editorially 
advised Sa1nuel Langley, one of their competitors, to turn his talents 
to "more useful cm};loyment.." I don't. know what Samuel Langley did, 
hut. I an1 ~lad such aclvice was not pursued by the 'Vright brot.hers 
and I would hope it would not be followed by the Appropriations 
Committee or the Congre...~. 

(The infonnat.ion submitted by ~lr. Clarence Brown follows:) 

STATEMENT BY DB. WILL KELLOGG, CHAIRMAN, WORK GROUP OF CLUIATIC EFFECTS 

I am very much disturbed over recent gross exaggerations and scientific mis­
statements regarding the SST's potentially harmful effects upon the atmosphere 
and man's environment. lAst August a group of top scientists at the l\IIT 
summe-r study stated that there are indeed enviromentnl unertainties, caused 
in no little part hy gaps in available information, which require additional 
research in order that they may be resolved. I pointed out at that time and 
want to strongly reaffirm lhat there is no environmental reason however to 
delay construction of the two prototype U.S. SST's. 

It Is my profound hope that the U.S. Congress will not be mislead by th£>se 
exaggerations or by scientific misstatements. Dr. Ed David's statemPnt last 
Sunday which Dr. 'Valter Rf~berts and I strongly endorse, says it well: "let's 
not suppress technological advances but through resear<'h, development, and 
experimentation make sure that those advances are obtained without undesired 
side effects." I strongly support a vigorous e-nvironmental research program 
In parallel with prototype SST construction. Don't downgrade the ability of 
American scientists and engineers to apply their genius to the successful reso­
lution of uncertainty. 

Dr. 'VIll Kellogg Is a widely known atmospheric scientist. He Is Associate 
Director of the National Center for Atmospheric Rese-arch ln Bonlde-r, Colo. 
Last August. Dr. Ke-Ho~r.g chaired n working group which examined the SST's 
poRsible effects upon the environment, during the summer study of critical 
environmental problems sponsored by MIT at Williamstown, Mass. Dr. Roberts, 
refe-rred to in Dr. Kellogg's statement, Is Director, National Center for Atmos­
pheric Research. 
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TRA~SCRmED J<'RO~l A RECORDING BY RADIO DIRECTION TEI.EDIPUONE UNIT 

JOHN lJOSKEN-CO~ORESSMAN llROWN 

(Transmission: August 19, 1970) 

HosKEN. Congr{'~smnn, why did this r£>port concern its£-lf with Concorde nt all. 
BROWN. Becnuse the qu('stlon of how mnny sales of nny SST around tlw world 

would be mnde will aff('Ct whether or not th<' Americnn Gon"rnment will bt• r('pni<l 
for whate\'(>r ln\'estmE>nt it might mak(' in t11e dev('lopment of an SST to comix-h• 
with the Concord£>. 
HosKE~. 'l'h£>y said cat£>gorically that the Ooncorde is going to be a eommC'rclnl 

flop; now how much damage can this f('port do to Coneord(l, 
BROWN. "~£>11 I assume that it could dnmag£' the acC('ptanc(' of Concorde in 

the British and ~·rench Go\'<'rnmNlts but my gul"Ss is that It will not di:o;suade thNn 
from the develovment of thE.• Concorde because <'\'£'11 on this side of the Atlnnti(• 
the U.S. airline cOmJXtni<'s, all of thPm, ha\'P indicatE'd their lnter('st in some kind 
ot supersonic transport plane. ~ow the issue f(>ally is whethE'r or not for us, for 
the AmPrlcan Congr<'ss, whether or not funds from American hlXffi should be used 
by the American Go\'ernm<'nt to de\'elop an American plane rompetith·e with the 
Concorde. 

HosKEN. How mnch notice Is going ·to be taken of this r£'port in any case in 
America. I understand that Senator • • • Chairman • • • is • • • had a big 
bias before he really started and that two membPrs took no part in the l"t_lport and 
that you wrote a rebuttal, So what • • • 

BROWN. 'Vell, I think Senator • • • views are • • • were therP before the 
hearings were e\'E'r held and before the report was e\'er written. The fact of tht> 
matter Is the logic and the facts-the facts and report are controversial and the 
logic Is not altogether sound. Howe\·er, thE>re will be great attl'ntlon glvl'n to the 
report because while this committee has no leglslatl\'e jurisdiction it Js a pn•stl­
glous nd\·lsory committee with f(>ference to ~..,edernl economic investment of tax 
money. Now my difference simply with the Senator iR that I think that n super­
sonic transport will soon be flying in the world. I feel that the United States should 
make e\'E.'ry effort to see that it Is a more efficient American-made SST, that It 
wlll solve the em•ironmental tlr()blems whf(•h thP SST has been accused of hav· 
ing. To abandon the field, that Is for Americans to abandon the field of foreign 
competition as Senator • • • report suggests will be an assured economic loss for 
American taXIlayers who have already ·investro a good deal of money in the study 
of an American SST ami a much gf(>ater environmental risk because If the Con­
corde files, whatever it does to the <'nvironment of the world will certainly also 
be done to the American environment. 

HosKEN. On Coneorde itself, why was no firsthand evhll"'nre sought from the 
Anglo-l!"rench h'<'hnicians. It 8(>£>ms to me to he a V('ry grave loss here. 

BRowN. Well I think it should have 'bPen, definitely, although I am not sure in 
\'lew of the fnct that this ls a highly collll)('titive circumstance that they would 
have want('{l to advise a committl'e of the Aml'rican Congr£>s.~ about what progress 
had been madP h1-in thP de\'elopment of tl1e t:'oncorde )J(>cause perhaps they were 
just • • • to see the Am('riC'nns abandon thE>ir interest in building their own SST. 

HosKEN. nut I nnd£'rstand the committe£' only took PVidPnce on Concorde flrst­
hamt from a British journalist; it strlkPs me as being a rathPr slat)-happy way 
of coming to such a damning conclusion .. 

BROWN. I think that's quite correct and I think that U on(' knows the viewpoint 
of the British journalist hn·ol\'('(1 one would have to conclude that the testimony 
was almost assuredly going to be against any SST. 

~fr. ~lcFALL. I want to thank you very much, }fr. Brown, for your 
very concise summary of the argun1ents in this important matter be­
fore the committee. 

Are there any questions~ 
~lr. YATES. I have some. 
~{r. ~icFAIJL. ~lr. Yates. 

SCARE TACTICS 

~fr. YATF.s. ~fr. Brown, what do you 1nean by a scare tactic? As an 
opponent of the SST, are you referring to tne when you said opponents 
were guilty of scare tactics i 
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~fr. BnowN. I think that many of the opponents, ~fr. Yates, not 
JtecPssarily you, not necessarily any individual who is opposed to the 
SST, have been guilty of using scare tactics. I think the skin cancer 
argument, the argument that was presented earlier in op\>osition to 
the SST that somebody who flew at 65.000 feet would la\·e their 
blood boil, and that sort of thing is pretty irresponsible, yes, sit·, I do. 

~fr. YATJo:s. Those are the examples you have in n1ind 1 
~fr. BnowN. Those nrc the exatnples I gave in n1y testimony. 
~fr. YATEs. Is it a scare tactic to raise a question of possible environ­

mental po11ution i 
~fr. BROWN. Oh, indeed not, and I said that in n1y testilnony. 

BOAC AND AIR }'RANCJo~ COliMENTS ON THE CONCORDE 

~fr. YATES. OK. You a.Jso said in your testimony on page 4: 
"And within the past couple of weeks there was a page 1 story 

in the \Vashington press quoting a story in the London Obsm·ver to 
the effect that neither the British OverEeas Aircraft Corporation nor 
Air France felt the Concorde could be operated economically. The 
next. day a story appeared in which BOAC denied the earlier report, 
but this followup ap\mared on page 9. 

"Such has been t 1e effort to Jnislead this Congt·ess by those who 
would see us discard the project • • *" 

Now, I lun·e both stories ltere. You te11 me whether the second scory 
is a denial of the fit'St. Here is the story on pag-e 1 in the Post and 
here is the story that appeared the next day. This is the story that 
appeared in the Post: , · 

'.rhe British O\·erspas Airways Corporation (BOAC) has told the British 
Gov'l'rnment that BOAC se('S no way of operating the Anglo-Io~rPnch SUlX'rsonlc 
nirllw•r Concorde economically. 

Tht' BOAC \·Prdict IIi bound to affect the GovernmE.'nt's Imminent de<.·lslon on 
the $2.4 billion project, eancE.'llatlon of whleh would eause an Industrial erfsts 
in Britain more SE'rlous than the collapse of Rolls-Royct' t•arliPr this month. 

BOAC's finding was known to J1"rederlck eorfield, Jo:ngland's mlnistl'r of a\'la· 
tton supplies, before he flew to Paris for talks with his Fl'('nch opposite number 
la!iit Thursday. 

In Paris, Jil'ench transport minister Jean Chamant Is believE.'d to have gi\'Nl 
Corfield the results of a study by the FrPnch national alrlhiP, Air Jil'ance, which 
<1'bowro that the Jil'ench valuation of the Concorde has come out e\·en worse than 
BOAC's. Both airlines calculate that It w111 cost twicE' as much to operate lX'r seat 
mil<> as the subsonic HoPing 747. 

(BOAC dE'Clined to confirm or deny the Obsen·er r£'port otfldally, but a spok£'s­
mon said, 11All we can say Is that BOAC continues to want to OIX'rate the Con­
cordP, and in conjunction with the manufa('turers and the government we are 
looking for the best ways ot doing so.") 

.And then it ~oes into a long dis.~ertntion on it. 
This is what the so-called denial savs. You will note that the state-

ment was that-- · 
BOAC ~~s no way of Opt"rating the Anglo-Ji"rench supersonic alrllnPr Concorde 

PCOJ10111iCa1Jy. 

The denial said: 
ThP British Overl"eas Ain\'ays Corporation yestPrday denied W(l('kend Ilress 

rt>ports that lt had told the gov£'rnment it did not want to buy thP Concorde 
~uperRonic airliner because it could not afford to use it. 

There is nothing in this artic1e, the first article, that 8aid that the 
BOAC did not want to buy the airliner. All the first artide said was 
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that the costs of operating the Concorde were roughly 100 percent 
higher than operating the 747. The1-e is nothing in this denial to ncgatt' 
that report. 

~lr. BROWN. If you will read the line again, ~lr. Yates, I think yon 
have answered yourself. 

~Ir. YATES. All right. It says: 
• • • denied weekend press reports that it had told the governmt>nt it did not 

want to buy the Concorde supersonic airliner because lt ('ottld not afford to use it. 

The next paragraph repeats the earlier statement: 
\Ve continue to want to buy and tly the Concorde • • • and we are looking for 

the best ways of doing so. 

There is no denial in this article of the contention of BOAC that 
the costs of operating the Concorde would be twice as Jnttch as op­
erating the 747. There is no denial in that article of that fact. 

ECONOlUCS OF TilE CONCORDE 

Mr. BROWN. Mr. Yates, I am not in a position to suggest whether 
or not the price will be double the 747 or somewhat more, or ~ust what 
modification you want to put on that. Let 1ne read to you, tf I tnay, 
from a brochure on the Conrorde given me just the other day by a 
Member of the British Parliament in which the economics of the 
Concorde are discussed. Apparently this article would indicate that 
the assmnption all along has been that the Concorde would be a 
pt·emium priced 1nethod of transportation by comparison to the 747. 
Now, I want to go on and say that that does not necessarily speak 
to the circumstances with reference to an American Sb·r. Hut to quote 
from this brochure: 

Nevertheless, it Concorde W('re operated alongside the subsonic airlines at 
the same le\'el of fares It would make a substantial operating profit. The mag­
netic appeal of halved flight times would guarantee Concorde extremely high 
load factors probably near 100 percent, that would moro than oft'set the higher 
operating costs. This favorable Concorde result would, however, be obtained 
at the expense of the subsonic aircraft In which the carriers have made a very 
large capital Investment. Airllnt>s wlll, therefore, plan supersonic ser,•ices as 
})art of an integrated tleet opemtfon. Pas..-.;enger traffic by air Is nt pf(>sent 
classified on the basis of cabinet amt>nlty standards. First class })8Ssengers pay 
tht> considerable fare prNnlum of 30 to 80 percent 0\'er the economic fare for 
a little more lt>g and elbow room and rather better catering, but ln terms 
of speed, the commodity that ch·ll n\·lntlon is really in business to sell, they 
gain no advantage o\·er economy class rmssengers. The front end of the cabin 
11rrlves at the same time as the f(>ftr. 

Once the Concorde enters service there will be n new situation nnd new op­
portunities. There wlll be two different but complementary t~·pes of aircraft 
for long-haul })8ssenger services and it will be possible to classify nir tmffic by 
the more rational yardstick of speed. Concorde travel ns n superior product 
will command a higher fare price. For the first time a premium on the fare will 
get the 1)assenger to his destination quicker, In fact In half the time. 

That apparently is one of the basic assumptions in,·ol\'ed in the 
Concorde. It is not, I think, necessarily a basic assumption with refet·­
ence to the Atnerican SS'I', because the American SST is both fastet· 
and will carry a larger payload. 

~Ir. YATES. How does this last re.sponse of yours relate to the point 
that made in stating, and repeating, an undenied statenumt. by n 
BOAC official who said that the operating costs for the Concorde 
would be twice as nutch the the 747? 

./ 
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~lr. BRoWN. 'Vell, it indicates the assmnption I think, ~[r. Yates­
I don't want to t~ad it again-that there would be higher operating 
costs for the Concorde than for the 747. 

~lr. YATES. All right, we ngt-ee then. 
~[r. BROWN ... And the nssumption that there n1ight be a premium 

fnre on the Concorde. That does not necessarily relnte, let me repeat, 
to the American SST, which would be larger in terms of payload-
125 on the Concorde to 298 on the American SST-or to the speed 
factor, which would be 1,800 miles per hour versus 1,400 1niles per hour 
on the Conc.orde. 

On that basis it would occur to n1e that the Atnerican SST will be 
tnore econmni<'al to operate than the British-French Concot-de or the 
Russian TU-144, whtch has essentially the same characteristics and 
configuration as the Concorde. 

~fr. YATES. That may very well be but that did not relate to the 
question of the Concorde vis-a-vis the 747, did it? 

~lr. BRowN. Yes, I think it did. 
~fr. BROWN. I trusted it did. 
Mr. YATF.s. I.thought you were 1naking the point that the SST will 

be more econmntcal than the Concorde. 
Mr. BROWN. Precisely I was. I don't want somebody to read my 

response with reference to the Concorde as a reference to an American 
SST as it would relate to the 747. 

~lr. YATES. Oh1 no, that wasn't in my mind at all. 
~fr. BRoWN. Ail right. 
~~~ .. YATES. All I was trying to do was to limit 1ny questioning to 

the point that you 1nake In your statement that there had been an 
effort. to mislead the Congress by pointing out what appeared in the 
first article and not pointing out what appeared in the second article. 
The point I ant n1aking is the second article does not deny what the 
first article said. 

Mr. BRowN. I would still characterize it is nn effort. to mislead the 
Congress on whether or not the Concorde will be purchased by BOAC 
and whether or not an American SST will be an ecm omic product 
to operate: 

COST OVERRUNS 

~fr. YATEs. OK. Your statement. indicated the historical subsidiza­
tion of transportation by this Government of various forms. 'Vould 
you favor the SST program if there were as much an overrun of the 
SST as there was of the C-5A 1 

~fr. BROWN. Can you tell me how ntuch the overrun on the C.r-5A 
was, sir~ 

~fr. YATF.S. To the best of the knowledge that Congress has received, 
the overrun was in excess of $1 billion. 

Mr. BROWN. On the basis of what initial investment~ 
~fr. YATES. On the basis of the contract investJnent that had been 

entered by and between the Government.. 
Mr. BRoWN. How 1nnch ~ Do you know the percentage 1 Could you 

give tne a percentage ~lease1 
~fr. YATES. 'Vhat dtffN-ence does it make~ 
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~[r. BROWN. 'VeiJ, you have made an assumption and asked me to 
make a judgtnent on tl1e basis of the assumption. I would Jike to know 
what the assumption is if I could find out. 

~Ir. YATF.S. Are you not willing to nccept. the fnct. that thet·e were 
o\·erruns on the C-5A? 

~Ir. BRoWN. Yes, sir, but don't. you think that a valid response to 
your question would relate to how much the o\·N·t·un might be~ In 
other words, if the item is 1 percent more costly than estimated I might 
be very tnuch for it. If it is 300 percent. more costly I 1night be very 
much against. it. If you will give me the basis of thc·:!:~sumption I wift 
be glad to answer your question. 

~Ir. YATJo:s. Suppose there were an o\·errun of 100 percent on the 
SST. 'Vould you fa,·or going ahead with the progt·nm, nevertheless? 

~Ir. BRowN. It would certainly raise serious questions in my 1nind. 
I don~t assmne at. this point that the overrun will be 100 percent. 

~Ir. Y.\Tt:s. 'Yould you favor it if it were 50 percent'? 
~Ir. BnowN. No, sit·; I don't think the overrun will be any place close 

to that, if there is an overrun at all. 
Mr. YATES. Are we talking about an overrun-yes, it is my question. 
~{r. BRowN. Yes, sir, it. is your question. 
~Ir. YATF.S. 'Ve at-e talkfng so fnr the prototype progt·am has p1'0· 

duced an overrun of $76 million, presumably as a result. of the nction 
by the Congt·c·ss and the But-eau of the Budget. last year in cuttin~ 
buck on the 1110J1ey that had been requested for the prog1·am, but dont 
you agree that it has been the history of development airplanes, by 
the mllitnry certainly at lea~t-1 mn not aware what it was in the civil 
field-in the tnilitar~y, hasn't almost e\·ery de\·elopment progt·nm for 
nn airplane recent lv i>roduced substantial overruns~ 

1\lr. BnowN. I <fon~t know whether that is true m· not. No, sit·. T~t 
1ne just sny that should there be an o\·errun, the commitment of the 
Federal Govet·nment drops from 90 pPrcent to 75 pcrcPnt~ ns I tun 
sure you nre awat·e . .After the breaking point, we go from a 90-10 
contract arrangement to a 75-25 contract arran~ement; and prestun­
nbly industry \\:ould be as inter(lsted o1· relatively Interested in whether 
or not. there is an O\'e1Tun on the SST-more interested in whether 
or not there is an overrun on the SST-than they might be in a mili­
tary contract wherein the Federal Government bears the total cost of 
the~ den~loptnent. 

00\'ERNliENT Jo'IN.\XCING ,\F'TF.R PROTOT\'Pt; CONSTRUCTION 

1\Ir. YATF.S. 1\Ir. Brown, would you favot· Government financing of 
the pro~rnm aftet· construction of the prototype? -

~ft·. Bnowx. "ren, I think that is an invahd question at this point. 
'Ve are tnlking about the development of the prototypes, and 1 indi­
<'nted in my statetnent that what I would like to do is see the proto­
tvpes finislied so that we can evaluate the endronmentnl concerns and 
other fnctors hwolved. 

1\Ir. Y ATJo:O.'-'. Is that the extent of your interest in the program nt this 
time~ You want to see the prototy/>es finished? 

1\Ir. BnowN. Yes, sir. That is t 1e only question nt issue, is it not'? 
1\Ir. Y.\TI:S. No; I think there is much JllOl'P thnn that at issue here. 

I think thet·e is nn issue as to whether or not we go ahead with the 
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fH'ogt,un according to the testhnony that has come bPfore, us; whethPr 
we ~ro ahead with a program that will produce 150,000 jobs, according 
to the testimony of ~Ir. ~fngt·ndPr; whether we go nhead with a 
pro~ram thut he says will produce a balnnce of payments of $22 
bilhon; whether we go nhPad with a progrun1 that will maintain 
.. \met·ica first. in the aerospace industry throup:hout the world, accord­
ing to ~Ir. ~fngrudPr; and that is not imp1imt necPssnrily in the con­
struction of the two pt·ototypes. 

~fr. BRowx. No, but the nwerse of that is that if you stop now you 
have killed the program off; and it is going to be too late for you to 
get back in at some extended future date because the market will be 
gone. So really what I am suggesting is that, $340 million that it will 
npparently require to comf>lete this program is a pretty gosh awful 
good gamble compared tot 1e prospect of losing $22 billion 111 balance­
of-payments benefits, $1 billion return on the Federal investment plus 
the initial investment of $1.3 billion, plus the tax advantage of $6.5 
billion, plus those 14,000 to 40,000 jobs 111 the prototype phase, plus the 
50,000 to 150,000 jobs in the production phase. 

That. is what is at stnke. And quite frankly, just on the basis of the 
Nlvironmental concerns, I would finish the prototype progt·atn, because 
if you are going to tell the other nations of the world who have SST's 
that they cannot land them here because they are dan~erous, I would 
ussume that responsibility in the world would req_uue us to say to 
them, "You should not fly them." And if we are g01ng to say that, I 
would like to see us well grounded in scientific fact that can be devel­
oped from the development of the prototype airplane. 

Air. YATEs. You are aware of the testimony of Afr. Ruckelshaus to 
the effect that cmnpletion of the prototypes was not necessary to receive 
that scientific information? 

~fr. BRowN. I think that the thrust of the testin1on~· which I have 
read fro1n ~lr. Ruckelshaus nnd others is that there will be benefits 
derived from the experimental flying of the prototY.pes which will con­
tribute information as to whether or not there w11l be environmental 
danger from the flying of a fleet of SST's. 

~lr. -yATI-:s. 'Yell it was tny understanding of the testimony of ~lr. 
Uuckelshaus and of ~lr. Greenfield, his assistant, that they didn't have 
to fly the prototypes in order to obtain infor1nation about possible 
pollution of the stratosphere. The only question, they said, was an 
economic one. They snid it wnsn't necessary, in their judgtnent, for 
obtaining that infortnatiPn. 

All·. BRowN. Yon had the information of his full testimony and 
whatever questions and answers the committee had. As I understand 
h;s testimony, it was that there was no environmental danger from 
the completion of the }Jrototypes and that the question hinged on a 
matter of economics. 

l\h-. YATf:s. That is what he said. lie said that, and that there was 
no 1wed to finish the prototypes in order to obtain the information 
that was needed. 

Thank you, ~Ir. Chairman. 
~[r. Afc.FAr.r .. ~fr. Conte. 
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SUPERSONIC FI .. IGIITS OVERLAND 

~lr. CoNTE. The only point I want. to make, and I made it )'esterday 
with Dr. ~lcDonald regarding unidentified flying objects which he 
felt caused the brownout on the east coast, is this. I had to weigh nil 
of his testimony in view of that. Now you cotne up with a doozy herll. 
on \>age 12, and I mean a doozy, that you are not worried about super­
sonic airplanes flying supersonically over land areas; you say they 
have been doing it for years all around the world. 

That could be your opiJ\ion, but I don't want any part of it. 
~Ir. BRowN. I l1ave indicated to you that I don't want any part of it 

either, and I have said I would be glad to support.--
~fr. CoNTE. Just a 1ninute. 'Vhen I atn through you can talk as long 

as .von want. I have seen supersonic planes fly over ou1· area in ~lassn­
chusetts, 1nilitary planes. I have seen hundreds of thousands of chick­
ens run into the corner and suffocate. I have seen what it has done to 
livestock nnd everything else. I don't want any part of it. I quote 
from your testimony : 

• • • I shall be happy to join thpm even though I feel it is unnecessary. The fact 
Is that American mllltary aircraft have been ftylng supersonically over various 
populated parts of the world for years, and the number and degree of damagl' 
objections have been mlnlmal. 

~fr. BRowN.Yes, sir. 
:air. CoNTE. This is all I have to say. 
l\fr. BRowN. ~fay I comtnent on your last comment? 
~fr. CoNTE. Yes. 
~Ir. BnowN. You rend from a sentence which began-
Such regulations ha,·e the force of law-

That is, the Federal Aviation Administration re.gulations-
but should anyone in or out of Congress feel the need to Pnact tlermnnent legis­
lation to reemphasize such n regulation, I shall be ha·pllY to join th{'m m·en though 
I feel it is unnecessary. 

"I feel it is unnecessary" relates to the question of Federal Aviation 
.Administration regulation which I think has the force of law and doe8 
not. require cong-ressional legislation. 

~fr. CoNTt;. 'Veil, that may be so, ~Ir. Brown, but that sentence that 
you ha,·e there scares the daylights out of Jne and I am going to read 
it agaii& in toto: 

The fact Is that American mllltary aircraft have been flying supt'rsonically 
over various populated parts of the world for years and the number nnd degre<> 
of damage objections ha,·e been mlnhnal. 

I think that they hnve been a nuisance and I hnxe re-eeived a lot of 
complaints froJn my people. I don't like them. I don't like to hear a 
supersonic bomn when I aJn out there trout fishing or I am out there 
walking around in the forest, nnd what I tell yon about the chickens is 
absolutely true. I ha,·e seen them. I hare seen chickens when you have 
n. supersonic boom just rush into a co111er and also suffocate. ·,ve have 
Jost thousands of chicks because of the noise. I don't want to endorse 
it in the least. 

~[r. Bnowx. I don't think we have any difference of opinion, ~[r. 
Conte. 

~lr. CoNTE. OK. 

57-453 0-71-32 
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~fr. BRowx. To the extent that. I think the Federal Aviation Ad­
minish·ntion regulation which has hel'n enunciated, which would pro­
hibit. supersonic. flight o\·er land areas in this countt·y, and tLat is the 
only thing we can control, has the force of la.w and therefore would 
make unnecessary n congressional-passed law on this subject. Howe,·er, 
if there are those in the Congress or outside who feel that such is neces­
snt·y, that a congressional law has to be pnssed, then I will be happy to 
support that. 

~Ir. CoNTE. I agree with you. I am not disputing that, but you just 
volunteered a little too 1nuch with the next sentence. Then you said: 

The tact Is that American mllltary aircraft ha,·e been flying supersonically over 
,·arlous populated parts ot the world tor years and the numher and degree of 
damage objections ha,·e been minimal. 

I have no further questions. . 
~h·. McFALL. Any further questions down here 1 
~lr. AfiNSHALL. A~r. Chairman, I would like to welcome our colleague 

from the great State of Ohio to this he-aring room. He certainly has 
comported himself with distinction, and to put it vet·y succinctly: I 
dont know how you got so smart so quick, but you have bec01ne very 
knowledgeable about this program. It just shows that your genes were 
very good to you, that you inherited a lot of the brainpower of your 
good father. 

Air. BRoWN. Thank you very much. 
~Ir. AhNsHAU~. I mn glad to have you here and we certainly will 

weigh you~· testimony very carefully and give it every consideration. 
Thank you very much. 

:\Ir. ~fcJ.~At.L. ~Ir. Edwards 1 
~Ir. Enw.\nos. Thank you, ~fr. Chairrnan. I just walked in and I am 

sorry I missed the gentleman's testimony but I shall read it with great 
interest and look forward to the info11nation it contains. 

COMMENT BY PRESIDENT OJ:o' CONTINENTAL AIRI~INES ON THE CONCORDJo; 

~Ir. YATJo~s. )fr. Chnirmnn, may I just 1un·e the chairman's patience 
for one thing iurther? There is an excerpt fron1 the testin1ony of ~Ir. 
Robert Six, tYho is the president of the Continental .Ai dines, before 
the Senate ~ommerce Committee on February 3 in response to a ques­
tion from Senator Inouye. Senator Inouye asked this question: 

It ls possible by au act ot Congress we will not be able to manufacture an SST, 
but we notice the British, the ~'reuch, and the Russians are proceeding. It any 
ot th(' Big ~'our decides to carry out their options and purchase the British nml 
~'rench job would the airline industry be forced to purchase? 

~Ir. Six made this reply: 
"'('all have optioned on the Concorde. That Is the ~"rench one; I know of no 

option!-! on the Rus~lan aircraft. The Concorde, Continental waR ,·ery early in 
that. \Ve hO})(l In 1073 to han~ dellver~· of the Concorde. Technically, In m~· opin· 
ion, the Concorde is u good airvlnue. I think the ('Conomlcs of It are poor at the 
present tim('. It escalated in price from $13 million to a price unknown today. 
somt-whert- b('twceu $20 and $2;) or e\'('11 more mlllions. 

The ('conomics are poor. Based upon prefiient requirements, you cau tJy over 
water in the case of Continental. It would cut the time about in half but you 
woul£1 ha\'e to htn-e in the Concorde roughly 120 passengers on all first-class 
superfare and I don't think we ha,·e that kind of a market In the Hawaiian 
market to stand that kind of a tare structure. So, to answer your question, it 
they exercise, It depends on how many they exercise and where they are going to 
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fly them as to whether or not we ha \'e to have the Concorde. I considPr th(_l AmPri­
can SST a good airplane. I think the biggest 1)roblem, eontrnry to what has been 
testified to, is the noise situation. It is poor. I think by the time we are talking 
about, delivery in 1978 or 1980, whate\'er it may be and I don't think there is a 
rush for it, we can probably overcome the sonic boom problem, that Is tlw only 
problem I can see on the big SST-sonic boom, we must lick that problem. 

Tho only />oint I make in reading that is ~Ir. Six agrees that the 
econontics o the Concorde are very poor, so he is in agr~cment with 
BOAC. 

~fr. BRowN. ~Ir. Chairman, I would like to re.peat. again that the 
econ01nics of the A1nerican SST are, I think, vastly superior to the 
economics of the Concorde. I think the people who are developing the 
Concorde would concede that a plane that does not fly as fast and 
cart·ies something less than half the payload would not have as good 
econontics as an American SST. It is an almninnm plane. Ours is a 
titanium plane. 

You asked about cost ovm·runs. I think there is a pros}>ect, as I 
indic.ated in nty testhnony, that some of those cost overt·uns t tat ntight 
have con1e fr01n initial developntent of titanium technology have al­
ready been absorbed by this Governntent of ours in the development 
of other supersonic 1nilitary airplnnes, so I don't think that there is a 
comparable indication or there is no compnrable indication of any 
cost overruns in the con1pletion of a co1nmercial SST in the United 
States. 

~fr. YATES. 'Vell, I hope you nre right. Thank you vm·y nntch for 
your statetnent. 

~fr. BRoWN. 1'hank you. 
~fr. ~IcFAIJ~. Thank you very ntuch, ~Ir. Brown. 
~fr. BRoWN. Thank you, ~Ir. Chair·mnn. 

STATEliENT 01<~ FLOYD E. S)HTH 

~:lr. ~:lcFALL. 'Vc are hnt>PY to have ~:lr. Floyd J:.~. Smith, president 
of the International .Association of ~:lachinists and .. A.erospace 'Vork­
ers. 'Ve will be_glad to have your testimony at this time, ~Ir. Smith. 

Mr. SMITH. 'Vell, ~:lr. Chairman and members of the subcommittee, 
since I previously submitted a fairly long statement for the 1·ecord, 
I would like to use this time to briefly summarize the {JOints I made in 
that statement. Then if you desire, I can answer questions. 

(~fr. S1nith's prepared statement follows:) 



498 

Te1ttaony by Floyd I, Saitb 

International Pre1tdent 

International A11octatton of Hachintltl 
and Aero1pace Worker• 

Before the Houee Subca.aittee of the 
eo..ittee on Appropriation• 

Waehtnaton, D. c. 
March 3, 1971 

Hr. ChatrMn and M•berl of the aubco•tttee: 

Hy na .. ta Floyd I. S•ith. I a• appearina before thta 1ubco.ittee 

both a1 Pre•ident of the International A11octation of Hachiniate and 

Aero1pace Worker• and at a Vice Prelident and ... ber of the Executive 

Council of the AFL·CIO. 1 a• here lpectfically to urae you to approve 

an appropriation •ufftcient to co•plete tbe develop8ent of tbe two 

prototypal of the 1uper1onic tran1port that are betna built by the 

I<H:tna Corporation in Seattle, Wa1htnaton. It 11 relevant to note that 

the union 1 repreeent ta the laracet oraantzatton of aeroapac• worker• 

in the world. A aizable proportion of our ••berahtp depend• on 

e•ploy.ent in thte indultry. Tbte .. an• we have a direct atake tn the 

develo~nt of the SST •• in ter.t of the ••ploY81nt opportunittea it 

wtll create for our .e•bera. But we believe that the nation al1o hal a 

etake • • in tar•• of ttl lona r•~•l&e i•pact on the econa.y at a whole. 

For .. ny year• aeroapace haa been A.ertca•a laraeet direct ••ployer of 

.anufacturtna vorkera. It hat alto been one of ttl pri .. ry exporter• of 

Manufactured aooda. 
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During the course of these bearings you will be presented with a 

vide range of testiaony. You will hear eany conflicting atateaenta aa 

to ecological probabilities and aucb argu~nt on questtona of national 

prtorittea. Since othere vtll be thoroughly covering such aspects 1 

believe 1 can beat uae •Y own -~ and the coeaittee's •• tt.a by 

concentrating on the specific phase of the overall isaue with which 1 

aa aoat directly acquainted. And that ts, of course, the relatton1btp 

between pre1ent development and future production of the SST and preaent 

and future eaployaent opportunttiel in Aaerica•a aeroapace induatry. 

Aa an overall fraae of reference for ay reaerka let .. note that 

uneaployaent •• which ta both sizable and growing •• ta one of the 

natton•a .oat critical concern•. The Preatdent candidly acknowledged 

thll tn hta televised conversation vtth aeaberl of the prell on January 

4. According to latelt figure• released by the Bureau of Labor 

Stattattca 5,4 atllton people were uneaployed in January, 1971. Thta 

11 the largeat nuaber of jobleaa vorkera in ten yeara. 

While the une•ployaent rate ta 61 for the natton aa a whole it ta 

·• and for aoae ttae baa been •• aucb higher than that for the natton•a 

centera of aeroapace production. Rates of jobleaanell range froa 7.21 

to 8.91 in Southern Caltfornta and have reached a ataggertna total of 

10.91 in Seattle. 

In Southern C&ltfornta aeroapace ••ploy .. nt hit a peak of 616,000 

tn 1967, It baa been falling ateadtly and il expected to reach an 

annual average of around 450,000 this year. 

In Seattle, Boeing alone baa latd off 60 1000 of the 101 1 500 eaployeea 

who were on tta payroll only two years ago, And the end ta not yet tn 
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sight. Total employment at Boeing is expected to sink to 32,500 witbln 

the next 9 months. If the SST prototype development is not funded it 

will drop even more drastically. 

During the last 18 months alone, aerospace employment dropped fro. 

1,345,000 to 1,044,000 •• o1· 22%. This decrease has not been ll•ited to 

skilled production workers •• although their numbers have declined 27\l. 

It includes technicians, scientists and engineers who have normally been 

immune to deep layoffs when specific aerospace co.panies have tri .. ed 

their work force in the past. 

This time the recession in the aerospGce industry is so deep and 

future prospects are so dismal that 18.3% of the technicians and 12.91 

of the scientists and engineers have been laid off. And let ae repeat 

and stress that these particular declines have all taken place in the 

last 18 aonths. The overall decrease since the peak of 1967 haa been 

even •ore drastic. 

As a result the nation's aerospace cities •• which include 

population centers containing millions of people •• have become eeono.ic 

disaster areas. To use a familiar taage, when aerosp&ce aneezea the 

overall economy in the nation's aajor centers of aerospace production 

catches cold. In Seattl~. for example, business has fallen ~o deptha 

comparable to the great depression of the 1930'•· Salea of new and 

used ears are off from 301 to SOl. Hore than a dozen deal•~• have 

already gone under. Apartment vacaneiea are runnina aa htch as 401 ln 

some suburba. Thouaands of people have loat their homes aa well aa the 

~quity they had been building for many yeara. Hundreda of aaall 

business men •• restaurateurs, shopkeepers and service people •• have 

either gone under or are on the ropes. 
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As business and employment opportunities decline the revenues of 

local governments also decline. This means curtailaent of expenditures 

for education, health, social and other essential services. Obviously 

it is a sad paradox that such services must be curtailed at a time when 

they are most needed. 

For every child who was eligible for free school lunches two years 

ago, fifty are eligible today. With 71,500 people out of work 66,000 

are on welfare and 72,000 are drawing food stamps. 

Sa.e of our friends In the Senate have suggested that since so aany 

of these hundreds of thousands of unemployed aerospace workers are highly 

akilled they can be absorbed into the economy in other areas and/or 

other industries. Some Senators were apparently impressed by an article 

by Professor Leontiof of Harvard University which was ins~rted in the 

Congressional Record in which he stated that SST development will absorb 

"several hundred thousand years of skilled labor ••• at a time when the 

shortage of such resources compels ua to forego badly needed improvements 

in public health care, education, housing and mass transportation." 

Hr. Chairman, 1 can affi~ that we are talking about good, skilled, 

conscientious workers. They want work. They do not want hand outs. 

But where is this shortage of labor that this professor and some of our 

friends in the Senate refer to? 1 agree that the nation needs to 

develop new employment opportunities in solving national problema in 

health, education, housing and aass transit. 1 will go the good 

professor one better and suggest we also need to create jobs in 

pollution control. But such jobs do not exist. They are still waiting 
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to be created. And tt will take time •• muc~ more tlme than the average 

aerospace worker can walt •• not only to set up jobs of thls klnd but to 

recruit and train workers for them. When we are talking about funding 

the continued development of the SST prototypes we are talking about what 

we can do here and now and not sometime ln the far off future. Me~bers 

of the Machtnlsta Union are concerned with immediate practlcalftles and 

not with the idealistic economic theories of college professors. 

If 1 appear to feel strongly about the urgent need for the 

appropriation this subc~lttee is nov considering it is because behind 

all these statistics and nu~bers and figures that 1 have been citing 

are people. When we discuss large total numbers •• like 300,000 

unemployed aerospace workers we tend to obscure the fact that each 

one of these 300,000 statistics is a human being with a name and 

identity. Most have families, with children to support and obligations 

to meet. Many have worked in aerospace for 10, 15 and 20 years. They 

arP. the kind of gnod solid people who are the backbone of this nation. 

But now, many are in their forties and fifties and no one vanta the•• 

Mr~ Chalr.an, I know these people. I've been to their ho.ea. t•ve 

seen the way of life they've tried to build for their fa•ilies. It's a 

good way of life. But now, because of conditione beyond their control, 

nany of these people are losing everything they've worked for through 

the years •• including their pension rights. 

We have suffered through declines in aerospace production before. 

Aerospace workers have becoae inured to periods of booe and buat. Tl•e 

after time they've been caught in contract cancellations and project 

phase outs. But never before has the bottoe fallen ~ut of the entire 
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Industry so coapletely and so quickly. It ~y be hard to visualize 

300,000 statistics as 300,000 individual ldentltles. But when we 

realize that there are only 535 Representatives and Senators in the 

Congress we begin to see the enor.lty of the disaster that has struck 

the aerospace industry. It may be easy and comforting for soae 

Congre•smen and Senators to ignore the paln these people are suffering 

by pretendi.lZ that they can find jobs outside of aerospace, If these 

Senators and Congressmen will only show •e the jobs 1 will be happy to 

show thea the workers who are available. 

Although nothing draaatizea the plight of the aerospace work force 

more vividly than a personal visit to places like Seattle or San Diego 

the economic damage has not been llalted to such areas, It is being 

felt throughout the country, Aerospace workers have not only been laid 

off in washington and California but tn New York, Florida, Connecticut, 

Hlsaouri, Georgia, Kansas and Texas. Moreover, the thousands of small 

and aedium sized fi~s that depend on subcontracts froa the major 

producers ere even aore widely spread, 

Admittedly, •ere funding of the final development of the two SST 

prototypes will not resurrect the aerospace industry. At this point 

such funding will only provide 14,000 jobs directly. But this is a 

start. And it will have a healthy ripple effect. Juat as layoff• ln 

aerospace set off a chain reaction of uneaployaent In supporting 

industries •• causing machinists, lathe operators. tool and die aakera, 

electricians. engineers and othera to lose their joba in a wide range 

of subcontracting coapanlea •• hiring In aerospace generates new jobs 

in electronics, baste •etals, aachtne shops and other supplying firas. 
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I a• told that the program being discussed here •• which is only the 

prototype phase •• will generate some 42,000 jobs. Personally, I think 

this ls a pretty conservative estimate. Because of the ripple effect 

42,000 dlrect and indirect jobs are only a fraction of the total 

e•ploy•ent that will be created. 

There can no longer be any reasonable doubt that the SST is the 

plane of the future -- if not of the 1970's then certainly of the 1980'• 

and 1990's. There can also be no doubt that this plane will be built. 

The Soviet TU-144 has already flown supersonically. The French and 

British Concordes have already had al•ost 400 hours of flight testing, 

including 90 hours of supersonic flight. Obviously, if the French, 

British and Russians can build SST 1 s we can also build thea. And baaed 

on past performance t am confident that we can build thea better. 

As soon as we get by the testing of the prototypes and into 

production American-built supersonic transports will provide direct 

employment for at least 50,000 workers. And again, the ripple effect 

will create at least 100,000 aore jobs in supporting industries. These 

industries and jobs will not be concentrated in a few areas. They will 

involve thousands of firma in virtually every state. They will provide 

not leas than 120,000 jobs from 1974 through 1986 and substantial 

~•ployment well into the 1990's. 

ln urging development of these two prototypes we are fighting for 

the future life of the American aerospace industry. We believe the SST 

is the key to continued u. s. technological superiority in thll industry. 

If we tr .. p the brakes down on ou~ SST develo~ent at thi1 point other 

nations will not only shoot rapidly ahead tn aerospace technology but 
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will Inevitably take over world aarketa we have long do.lnated. Even 

•ore taportant, however, If we lose thla industry we will lose the 

research , developaent and production teaa that ia neceaaary to our 

atlttary strength. 

Aaerlca haa already loat too aany of its industries because of 

national pollciea that encourage the export of joba. At one tiae we 

were the leading ahtpbutldlng nation in the world. Today our once proud 

ahtpbuildlng industry baa been reduced to that of a fourth-rate power. 

Moreover, in the la1t decade .. ny other iaportant tnduatriea have 

auccuabed to floods of foreign Iaporta. lt'a beco.ing Increasingly 

difficult to buy a U. s.-aade television, radio, typewriter, calculator 

or aany other kinds of goods. 

Havtna taken over 10 aany of our other tnduatrtea, foreign 

producers will only be too happy to take over our aarket1 in &eroapace 

aa well, And there can be no other outcoae if Conare11 now peralta the 

SST to die by default. 

The question before thta Subcoaalttee and eventually the whole 

Congress Ia whether the people of the u. s. will be better off with 

or without •• an Aaerican produced SST, To .. the answer Ia aelf· 

evident. lf we do not build an Aaerican SST we will: 

••• Elialnate 50,000 jobs directly, and at least 100,000 joba 

indirectly • 

••• Reduce the nation'• tax aourcea and add to ita welfare and 

uneaployaent co.penaatlon rolla • 

••• Allow a technological gap that will reduce our ability to 

create aore jobs, and better jobs, for our cttl&ena in the decadea ahead. 
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••• Adversely affect our balance of trade by $22 billion by having no 

SST to sell to foreign carriere aa well aa by forcing our air linea to 

buy foreign produced SST's in order to stay co.petlttve. 

In conclusion let •e note that there ta no group in A.erica aore 

concerned wlth the total welfare of the nation than the AFL·ClO. The 

Executive Council of the AFL·ClO '• e1peclally concerned with the danger 

of pollution or ecological daaage fro. any aouree. However, the 

Executive Council notes and 1 quote "No envtronaental ham can coae fro. 

the production of tvo prototypes, Two govern.ent councils have atated 

that on the ball a of knowledge ave.ilable toda~: , •• there Ia no reason to 

believe that a fleet of auperaonlc air linera will degrade the 

at•oaphere." 

Accordingly, the AFL·ClO Elecut·tve Council ia strongly urging 

Congreaa to vote funds for the developaent of an Aaertcan SST. Aa the 

Council baa aho aatd, "The age of auperaonic travel over water vlll 

aoon be here." The u. S, cannot afford to be left in the lurch." 
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~lr. S:uiTH. I am here because the union I represent. the ~[nehinists 
Union, is the largest organization of aerospace workers in the world. 
This means we have a direct stake in the jobs that the SST will pro­
Yide. But more importnnt thnn our interest is the Nntion's inh't'{lst, 
and for the reasons that I wiH specify, we are ~on\'inced that the 
dm·elopment of the SST is n~ry much in~ the Nation's interest. 

For many years aerospace has pro\'ided more direct jobs in manu­
facturing than any other industry. It has also been one of Atnericn's 
primary sources o~f dollars enrnecl from sales of manufactured goods 
oversea~s. Aerospace, both directly and indirectly, provides employ­
tnent in thousands of factories~ and in hundreds of communities 
throughout the lTnited States .• Just as aerospace is important to the 
future of the econotny, the SST is important to the future of aero­
space. 

~lake no mistake; the SST is the plane of the future, if not of the 
1970's, then certainly of the 1980's nnd beyond. The supersonic h·nns­
port plane will be produced and flown, tf not by us, then certainly 
by other countries. If we are not prepared to t>roduce the plane of 
the future, the American aerospace industry will hn,·e no future. 

The SST has aroused a lot of opposition among conservnt.ionists, 
and those who would sacrifice it on the altar of reordered priorities. 
Since other witnesses will deal wit.h these issues, I win limit. my 
remarks to the area with which I ant n1ost familiar, and that of course 
is its impact on employment. 

As we all know, our economy is in a deep rec~,ssion. Despite the art­
ministration's efforts to reverse this decline, unemployment. has 
reached an o\·erall average of 6 percent. Of all the industries in Amer­
ica, none has been hit harder than aerospace. This is by far the most 
depressed sector of our total economy. 

Aerospace workers ha,·e become ·the walking-wounded in the bat­
tle of the budget. Hates of joblessness rnn~t'. from 7th percent in 
Connecticut to almost 9 percent in certain localities in sontlwrn Cnl'i­
fornin, and ahnost 11 percent in the Seattle area. 

AEROSPACJo: EllPI~OY)fENT 

During the last 18 1nonths alone, aerospace employntent has dropped 
by 22 percent, or 300,000 people. '!'he cuts have not heen litnited to ma­
chinists and production workers. J.~n{.dneers, scientists, and highly 
trained techntcians have been displaced in large numbers. · 

TheN ation's aerospace centers have become disaster areas. In Seattle, 
for example, 77,500 people are unemployed, 66,000 nre on welfare, 
mor~ ~han 72,000 are drawing food stnmps. For m·er): child who was 
recel\'lllJ( a free school lunch 2 years ngo, 50 nrc getttng them today. 

~lr. Chainnan, I know these peoplt'. I ha,·e been in their homes. 
They nre good, skilled, hardworki"ng- peoplt', the bnrkbone of Amerira. 
1,hey do n~ot. want welfnt·e and food stamps. They want jobs. 

Some SST oppopents claitn that America cannot. afford to waste 
their skills in SST de,·elopment because it needs thetn to help tnt'(lf the 
Nation~s deficiencies in education, health~ pollution control, mass 
transit, and the like. I wholeheartedly agree that America ne(lds to 
mnke greater efforts in an these a rens. . . 

Air. Chairman, I want to know nnd the net·ospnre workel'S want to 
know, where are these jobs? If anyone can show me these jobs, I can 

/ 
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direct. them to a ready supply of skilled, able, and llnger workers. 
Sllnttle may he wot-se thnu otlier nrens, but it is not unique. Silnilar 
eonditions 'ean be found in aerospacll eente1-s f1·on1 const. to cm\st. 

Thl'lle hundred thousand workers an•. n lot of people. It is hard to 
translate 300,000 facele~ statistics into :300,000 individual human 
beings with 11anws und fmnilies and children to support. But when 
we realize there. are only 535 Hll)H'll.sentatives and Sllnators in Congress, 
we Lllgin to see the enormity of the disastm· that hns struck the aero­
space industry. 

"" e hnve hnd dllclitws in nerospace before. Aerospnce workers are 
used to bein~t lnid off. They nrc used to going frmn compnny to cmn­
pany, from Stnte to State; in 8(11\l'ch of JObs. But we h1n·e never up· 
pt·onched such depths of total industrywide depression before. 

Continued de,·elopment of the two SST prototypes, which is the is­
sue here, will not restore the aerospace industry to economic health. 
In fact, the immediate imJ>act will be quite small. The a.Ppropriation 
we are seeking will pro,·ide for 14,000 dil·ect and 28,000 Jndirect jobs, 
a drop in the bucket compared to the \'ast pool of aerospace unem­
ployed, but it is important because it sets our course in the right direc­
tion. It. will tell the aerospace industry that it does ha \'e a future. 

As I have noted, SST's arc going to be produced and sold. In the past 
we built and sold n10re planes than any other nation, because we liuilt 
then1 better and we sold them cheaper .. ,Vhat we have done in the past, 
we can also do in the future. 

Hight now we are behind in the race. 'Ve ha,·e forfeited the nu\rkets 
of the fit-st Jreneration SST's, those that will be flown in the late 1970's. 
But. we can still come through with the second generation, the planes of 
the 1980's and beyond. 

Once we ~et past prototype development and into actul\l production, 
thll. relatively small in,·estment. we are asking Congress to make will 
\lay oft' in 5o;ooo direct and 100,000 indirect jobs in aerospace support.­
m~ industries. These jobs will not be lilnited to a few localities, but 
will be located in most of the States. 'fhe long-t·ange benefit ~o these 
l'ommunities and the Nation is bevond calculntion. -

"re know what the current downhu·n has done to family incomes, 
business profits, and Go\·ernment t·evenues in the aerospace industry. 
'Ve also know the difference that an upswing will tnake. · 

~[r. Chairtnan, let. me tnake just one more }Joint. 'Ve cannot permit 
one inrlustr}' after anothe1· to wither away because of lack of national 
concern. Otice we were the greatest shipbuilders in the world. Today 
our shipbuilding indush'}' trails that of 10 other nations. Once, not too 
long ago, we were the dominant producer of electronic ~oods in the 
wo.rld. Today, it is difficult to find an Amer!ca!1-n1ade radto, TV, type­
writer, calculator, ot• many other electronic ttems. 

'Vhen we lose industries such as these, Wll not only lose jobs, we also 
lose the sophisticated tllchnology that we need to stay strong as a 
Nation. 'Ve cannot afford to lose our aerospace industry. If we do, 
we will disperse thll research, de,·elopment, and production tenms 
that are necessary to our national defense. 



509 

To .~nm it up, lfr. Chnirmnn, this committee nnd (.l\'Pnttmlly this 
CPill£l'(.lSS must derid(.l, whethet· sndng the r(.l]ath·el,y Hmn11 in\'(.lstnwnt 
HO\. llP~dNl to carry fot·th t lw de,·elopemnt of the two SST protot vpt'S 
is worth; (1) elin1inating 4-2,000 jobs now and too,ooo jobs in' tlw 
future, (2) rcdudng the Nntion's tnx t"(.lsourres whi](.l nddin~ to its wel­
fn,ro und unemployment compensn~ion rolls, (:3) n11owing n tedmologi­
cal gap that. wall reduce our ability to ct'ente n10re jobs in the decndl's 
ahead, ( .J.) nd\'erselv affecting our balance of h·ndP bv $22 hill ion, hy 
}un·ing no SST to se)l to forei~pt ctu·t·iers, ns we1lns fm:<'in~t our niz·lines 
to buy foreign-pro?uced SHT-s, ( 5) brenking up the l'llsenr<'h. rll'\'(llop­
ml'nt, and product ton teams we Jll'ed fot· our d~f<'nse. 

As the AFL-CIO exec.uth·e coundl hns snid, the nge of supN'Sonh· 
trn,·el will soon be here, and the lJ'nitcd Stntes ('l\llnot ntford to h(.l 
left in the lurch. 

ThnnkJOU. 
~Ir. ~leF'Ar.r •. Thank you.~ ~r. Smith. 
It has beecn contended, I bclie,·e, that if we do not produce the SST, 

we will produce a ~reate~· number of subsonic aircraft. and, therefore, 
the imJ>act of the SST on the lWl'ospnce industry is not us si~nificant 
as you tn ve indicated. • 

'Viii you comment. on this l 
lfr. SlHTn. ~lr. C'hairman1 the country thnt produces the lend nil·­

cruft-the lead airct·nft would be the sst -will nlso pt·oducc the non­
supel'Sonic airplanes. If foreign competition alone \>roduces the SST, 
they will take o\·er the fatnily of airplanes. This wi 1 reduce the num­
Uel'S of uit·planes thnt will be produced here, e\·en if they arc nonsuper­
sonic aircraft. 

The 150,000 jobs could be nntltiplied many times, because each one 
is dependent upon the other. 

OTHER EliPIA.lYMENT FOR AEROSPACE WORKERS 

~Ir. ~lcFALL. 'Vith refe,rencc to unemployntent in the aerospace in­
dustry, lll'C any efforts being mndc to find' other work for uerospue<' 
employees at. the present tinte? 

~lr. SlUTH. Yes, ~Ir. Chairman. '!'he ait·frame iudnstl·y nnd tlu', 
unions are doing C\'cr~·thing we can to find jobs. 

One of the problems is thnt a person in Seattle hns no way of know­
ing whet'C there is a job available in any other part o~ th.e counh:Y, 
because the unemploytnent office there does not advertise Jobs avatl· 
able anywheJ'C else. 

One of the things we want. to rementber is that in the past when 
curtailment of work took place in one airfratne plant, another of them 
would be ready to start a new project, and thev knew where to go 
to get the experienced people. As they wet'C bCing laid off out. of 
Boemg, they went to Lockheed, General Dynamics, or whet'Cver it 
might be. 

Air. ~lcli~ALL. At'C aerospace employees handicapped in finding work 
in other industries~ 
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~[r. S~nTn. Y~s, sir. The ~st ~xample is an itetn that I believe was 
in the 'l"all Street Journal. In Houston, Tex., a company ad said no 
a~rospace people n~ed to apply, ~cause the.y are overqualified for the 
type of jobs n~cessary in that type of industry. 

I.ABOR ORGANIZATION SUPPORTING THE SST 

~lr. ~lc14"ALL. Are there any other labor organizations supporting 
the. SST, to your knowledge~ 

1\lr. s~nTH. Yes. All of the intenlational unions and national unions 
affiliated with the AFir-CIO, with the exception of the oil-chemical 
workers and the National 1\laritime lTnion, and perhaps the lJnited 
Auto 'Vorkers, although they have not made a statement. All other 
international unions and national unions are in support of the SST, 
because iobs at-e Cl'Cated in many fields-in construction, in component 
parts, in many fields. It would take too long to name the jobs the pro­
totype SST would create. 

1\lr.l\IcFAI.J •. Thank you. 
Any questions on this side~ 
1\fr. YATEs. I would like to say you have made a very good state­

m~nt, 1\fr. Sntith. I ant sorry! find 'myself on the opposite side. I have 
been ~rood f1·iends with Roy Siemiller and all the members of your 
union for many years. I kno\v how important this is to you. I really do. 

I am persuaded however. I have to be on the other side. You did 
pres~nt a very good statement.. 

1\lr. Sl\IITH. Thank you. 
1\[ r. CoNTE. I want 'to complime,nt the gentleman for an outstanding 

statement ~phis presentation hero t<?day. 
1\Ir.I\IcF ALL. Thank you, 1\Ir. Smtth. 
Mr. s~nTH. Thank you. 
1\lr. 1\foFALL. 'Ve shall now go back to ~Ir. ~fagruder and the 

Deparhnent of Transportation. 
Dr. Singer, Dr. l{e1logg, and Dr. Beranek will also test.ify. 
I thought we would ha\'e their statmn~nts gi\'en, and then we could 

cross-examine then1 as well as 1\f r. ~fagruder. 
Dr. Singer, if you are ready. 

ADVISORY COlll\HTTEE ON' ENVIRONMENT 

1\Ir. 1\fAORUDER. 'Vith your permission, may 1 introduce these en­
vironmental experts. 

By way of introduction, I would like to start out by usin~ one or 
two charts, just to show the content of the environmental committee. 

There has been some confusion in the past about the composition of 
the Ad\'isory .Committees on Environment (fig. 25, p. 273) and Noise. 
Do th~:v conshtute Governm~nt employees or are they people from out­
side~ Do they have selfish interests or nre they truly unbiased t><'ople? 

'Vhen I came on board in April and all of these very serious con­
cerns were brought, at least for the first time, to my attention-with 
all due respect to Congressman Conte, I ha\·e taken to heart your very 
serious conce1·ns about acting with haste nud dPlibet·ntion on all the 
qu(.lstions that have been raised with regard to the environment, I 
sought a cmnmittee that would act, with people who have the expertise 
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in and out of the Governn1ent. A great deal of scientific attention and 
research have been done by qualified people within the Go\'('1'1\m('nt. 
I did not want to eliminate that. 

At the sa1ne time, I realized that people who might be. opposed to the 
progrant would feel that., if it were solely isolated to experts within 
the Government, it might not be consider£'d an unbiased group of 
indi vidm\ls. 

\Vithin tho Governn1ent I have asked Dr. Singer to Chair the SS'l' 
}~nvironmental Advisory Conunittec. Dr. Singer has had considerable 
professional interest. in the field of environment. both through Govern­
ment and university service. He was the first Director of the National 
Environmental Satellite Center which is now called the National 
Oceanographic and At.mospheric Agency. Dr. Singer was also dean of 
the School of I~nvironmental Sciences at the University of llinmi. lle 
is now Deputy Assistant Secretary for Scientific Affairs, Department 
of the Interior .. 

His scientific interests include atmospheric physics, space physics, 
and oceanography. He has authored and edited a recent book entitled 
"Global Effects of }Jnvironmental Pollution." He is curt-cnt.ll chair­
man of the American Geophysical Union's Committee on F.~nviron­
mental Quality. 

You will notice that besides J)r. Fred Singer, who I consider my 
chairman or adviser on SS'l' environmental concerns, the chart lists 
many people such as Dr. Tribus and Dr. Kellogg, people within and 
outstde of tho Government, whose collective expertise covers all areas 
of environmental concern. 

As tho next chart shows (fig. 26, p. 273) I also went to the Commerce 
Department for help because the Commerce Department has an organi­
zation called CTAB, Conunerce Department Technical .Ad\·1sory 
Board. None of these people work for the Government or receh·e remtt· 
neration from the Government for this work. They are top people 
from all over the United States. 

I asked tho Cotntnerce Department to put together a committee that 
would have experts c01npletely outside the Govermnent to advise on 
these environmental concerns. So, I think I have taken into account 
the worry that withh1 the Government there might be bias or a feelin,r 
of nonobjectivity and, at the sante time, I have not eliminated any of 
tho expettise made available by manv years of work and millions of 
dollars of research within Governtnent. 

Both committees net in an advisory capacity to tny office through 
Dr. Fred Singer. 

ADVISORY COliliiTTEt} ON NOISE 

In addition to environment, a major concern was noise. In my ex· 
perienc~ being an a.viation man most of tny life, probably the most 
outstanding expert in the area of noise is Dr. Leo Beranek, the direc­
tor and Ch1ef Scientist of Bolt., Beranek and Newman, Inc. He is n 
member of the Nationai Academy of ~~ngineering, and n. past presi­
dent of the two acoustical societies in this country. 

Dr. Beranek has put toget.het· n very speciallzed group of experts 
thnt are shown on chart (fig. 27, l>. 274). Again, you will sec that none 
of those people are working fort 1e Government. 

57-453 0-71-33 
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~Jr. Clifton ~Ioore was picked specifically as an airport operator 
who has the biggest. probletn on airport. sideline noise. lie wns spe­
cifically picked for that reason. I did not want. to len\'e out Govern­
tnent. experts, so in nddition to I>r. Be~·nnek~s pet·nulnent n1embers the 
co1n1nittee includes ad,·isor_y or linison members, which takes into 
account all of the expct·ts that I have been able to anake n\'ailable. 

There at\.\ other experts, hut. these are the top men in theit· field in 
NASA, the 14'AA, the Department of Translmt·tntion, Librnt·y of Con­
gt-ess, liea.Ith, Education, and 'Yelfare, Au· Force, and so fot1h ns 
shown on fig. 28, p. 27 4-. 

To clear up nny confusion in both the envh'Onanental and noise 
a1-eas I have h·ied to put togetiter a tenn1 outside tho Go\·ernment, not. 
beholden to any of us, and yet have pro,·iderl ns liaison to them experts 
who do repreSent the Oo,•eraunent's ntst technical nnd scientific 
background. 

INTRODUCTION OF DR. WII.J.I.\)1 )1. KE~ 

Also with us today is J)r. 'Viii Kellogg. D1-. Kellogg is Associate 
Director of the National Center for Atmospheric Resea~h, some­
times called NCAR. He was the chairman of the Study of Critical 
En\'iron1nentnl Problems (SC~~P) 'Vot·king Group on Clianatic 
Change, the summer study group that met nt 'Villiams Collegei 'Vil­
lianastown, ~lass., sponsored by ~fiT. Ile is a ntember of tho >resi­
dent's Scientific .Advisory Conunittee J!nnel on the eu,·ironment. He 
is n anembe.r of the .. \nu.~ricnn Geophystcnl Union Committee on J.~n­
vironnlental Quality. He is nlso \'ice president of its 1neteorological 
section. 

He was former){ a 1neanber of the intet·national grou1) on potential 
hnranful efF('('ts o spnce experilnents, nnd hns annde studies of con­
huninntion by large rockets. lie is n. 1nember of the Nntional Academy 
of Sc.iences' Committee on .Atmospheric Scien(.'e nnd n fo11ner men1ber 
of the Space Science Board. 

'Vith that introduction, I think it would be proper for ane now to 
hu·n the testimony O\'el· to the chairJnnn of the SCJi~P group, Dr. 
]{cllogg, with yout• permission. 

PRJ:P.\RJ:O STATK!\U:NT 1\Y DR. Kt:J.J.OGG 

llr. llc:r.".u.r •. I have been quoting you f1·om time to time, Dr. Kel­
logg, in the last couple of dnys. '''c nt't' glnd to lu\\·c you hero in per­
son. 'Vc .wiJl insert your prepaH'ed stntement nnd you may proceed 
.ts you wtsh. 

(Dr. ]{ellogg~s p1-epn1-ed stntement follows:) 
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PREPARED STATDt.ENl' BY DR, WILLIAM W. KELLOGG 
ASSOCIATE DIREcrOR, NATIONAL CENTER FOR A'IHOSPHERIC RESEARCH 

FOR DELIVERY BD'ORB 
HOUSE APPROPRIATIONS TRANSPORTATION SUBCOHKITTBB 

MAllat 3, 1971 

Effects of SST Operations on the Global Atmosphere 

B!ekground; What Causes CUaate Chanae? 

We are familiar with the idea that our planet Earth's climate has'changed 

•any t~es. Some have been relatively minor changes, such as the gradual 

warming of the first half-of this century (by about 0.4°C), and some have 

been vory profound, such as the last Ice Age when Canada and parts of 

Northern Europe were covered with ice, 

Obviously there must be natural causes for climate change, though we have 

only a vague understanding of them. Recently we have been haunted by the 

realization that some of aankind 1s activities are rivaling the forces of 

nature, and can play a part in changing the.cl~ate of a region •• perhaps 

even the cl~ate of the entire globe. 

The key to a~y cltmate change must lie primarily in a change in some part 

of the heat balance of the atmosphere--ocean systea. The atmosphere and tho 

oceans are in fact massive; inefficient heat engines, and any change in the 

heat energy available to run these engines will chango the patterns of their 

aotion. Therefore, if we suspect a,~ossible influence on the clLDate from 

some human activity, the first thing we must look for is a change in the 

heat balance. 
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There ure substantial areas of the earth, for example, the Los Angeles 

basin, where the amount of heat released by burning fuel can be a few 

percent of the total heat available to the region from the sun, and so 

can have a saall but direct effe~t. On a larger scale, however, we 

probably cannot expect to compete with the sun's energy dlrectlj; but, we· 

can change the ability of the atmosphere and the surface to absorb tolar 

energy and ealt infrared radiation. This achieves the saae result: It 

changes the heat energy available to the atmosphere. 

·How can we do this? By adding smoke and smog, for example, that both scatter 

and absorb sunlight. Adding certain gases that absorb and ~it infrared 

radiation, such as carbon dioxide or water vapor, also change the net heat 

balance of the atmosphere. It is common knowledge by nov that the carbon 

dioxide concentration in the atmosphere has indeed risen since the Industrial 

Revoluti~n, due to .. nkind 1 a diligence in burning fossil fuels and unlocking 

the car~on stored under the ground. This lncreaae in atmospheric carbon 

dioxide, acting all by itself, could have caused a rise of the aean surface 

temperature by several tenths of a degree Centigrade since tbe ald·Nlnteentb 

Century, according to the .ost recent ·calculations. 

Thus, it can be said that man has already caused a c~ange in the composition 
' . 

of the global atmosphere that is capable of producing a small change in the 

climate of the world. Since the at~sphere has actually been cooling off 

since 1940, however~ it seems that tbis particular man•aade effect i.s 

currently being overwhelmed by some other influences that we cannot yet 

identify. 
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Can SST's Influence the Cliaate? 

Wltb this background in alnd, let us consider the possible influences 

of a fleet of SOO operational SST 1s on the climate of the earth, The 

reason for raising the ,i111.e at ~~1 lies in the relatively long residence 

t~es for the exhaust products in the stratosphere at SST altitudes, which 

11 1 to 3 years, This long residence t~e allows these exhaust gases and 

particules to accumulate in a lt.ited part of the atmosphere, Then, if 

these cont .. inants can:lnfluence the heat balance of the atmosphere to an 

appreciable extent, we have some justification for suspecting a possible 

cl~ate change. 

The question of what 11 an "appreciable extent" and what can be considered 

"1nlip1ficant" 18• of course. a troublesome one, It iaplies a value 

judgaent, Soae will take the extreae view that !Dl change that is worldwide 

will be a cause for concern, no utter how trivial, I think .oat ataoapheric 

acientilts. who should have a sen1e of proportion about the real atmo1phere, 

are accustomed to the vagaries of the atmosphere, its changea froa day-to-day 

and froa aeason•to-season, and the very great natural forces at work ln the 

sun and the cruat of the earth, (We vlll return to the aatter of volcanoea 
. 

1bortly,) Thus, while there are large fluctuations, there ia alvay1 a tendency 

for tbe systea to come back to i~l .ore or le11 nor.al atate.•• there are feed~ 

back mechani• that stabilize the •.~sphere in the face of change. Thua, In 

this context a global change cftUaed by aan 11 "appreciable" only vhen it rivals 

~r exceeds the natural large-acale and long•term changes that occur. Thia is the 

point of view that I will adopt, 
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The SST environmental case vas exaMined by the National Acade.y of 

Sciences ~ittee on Atmospheric Science in a 1966 report, and it 

was concluded that there •ight be a saall increase in stratospheric 

water vapor, but that ~t would have no appreciable effect on the 

temperature balance of the lower atMOsphere. 

Last July the Study of Critical Environmental Proble.s (SCEP), held in 

Willi .. stown, Massachusetts, again reviewed the SST aatter, along with 

a number of other global environmental iasues. I vas the Chairman of 

the Cli .. tic Effects Working Group for SCEP, and will sumaarize our 

conclusions. (Since the SCEP report is now widely available. it will 

not be necessary to go into great detail here. Ita title ia, ·~n's t.pact 

on the Global Enviroment", published by the M.I.T. Press. 1970). 

The conclusion concerning the water vapor added to the stratosphere by 

500 SST's operating 7 hours per day vas essentially the .... as that of the 

earlier HAS report, n._ely, that there would be about a 10 percent addition 

to the stratospheric water vapor on a global basis (fro. about 3.0 ppa to 

3.2 pp11 (parts per •illion). In lilll.ted regions of heavy tr~ffic we 

estimated that the increase •lsht be as .uch as ten tllles .ore. 

In 1967. s. Manabe and R. T. We~herald, of the NOM Geophysical Fluid Dynaaic( 

Laboratory, published a careful ca~~ulation of the influence of a change 

in stratoapheric water vapor on the te.perature balance of the atmosphere as 

a whole, and uaing·thetr results we concluded that the global increase in 

surface temperature due to the SST water vapor would be conaiderably less . ·, 
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The SCEP also looked into the matter of whether SST's would cause more­

cloudiness in the stratosph,re. At the level of SST operation, the 

air is exceedingly dry, and we are quite certain that there would be 

no condensation trails or clouds formed at 20 km by SST's, an exception 

being to the polar winter when the SST's could aid in the formation of 

a rare phenomen~ known as ·~ther-of•pearl-clouds" occasionally reported 

over Scandinavia. Such clouds do fo~ at SSt h~ights when the atmosphere 

becomes exceedingly cold and there are .ountain waves to cause further 

cooling, They would probably have a negligible effect on the heat balance 

of the atmosphere, though this point deserves further investigation, 

Incidentally, least it be noted that the major exhaust products of a jet 

ensine is carbon dioxide (C~) and that I have not mentioned ita effect, 

rest assured, that this was looked into by both the HAS and SCEP, and it 

turned out that the SST contribution to the co2 already in the stratosphere 

would be quite insignificant, 

There is another effect of a change of stratospheric water vapor, and that 

is the result of its chemical reaction with ozone, Here we took advantage 

• of some recent calculations of the photochemical equilibrium of ozone in 

the stratosphere by J. London and J. Park, of the University of Colorado, 

and it turns out that a 10 percent increase in water vapor would decrease 

the~ ozone content of the stratoJphere by 1 or 2 percent, 
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This change would be too imperceptible to aeasure. and would be 

superimposed on noraal day-~o-day and season-to-season fluctuations 

of SO to 7S percent in total ozone. One passes through at leaat 

2 percent of the total ozone between the surface and the top of the 

atmosphere in going up in altitude fro. sea level to Denver. Thua, 

while in principle the net effect of tbe added water vapor would be 

an increase in ultraviolet radiation at the ground due to the decreaae 

in total ozone, it would be imperceptible and quite trivial relative to 

the natural fluctuations that occur all the tiae. 

One more point might be aade in this regard: The Naval ~esearch 

Laboratory's J. Mastenbrook baa been making accurate water vapor meaaure­

aents in the stratosphere since the early 1960'• (a difficult aeaauremen~ 

due to the very dry atmosphere there), and there has been an upward trend 

from 1 ppa to 3 ppa over Anacostia, or an increase of SO percent. No 

global decrease in total ozone has been reported.for this same period, eo 

far as I aa aware, though it is conceivable that the trend over' Anacostia 

does not represent a global trend, It is unfortunate that Mastenbrook's 

stratospheric humidity measurements represent the only reliable continuous 

record of ita kind. 

Thero is one other class of exhaust products from the SST 1a that we 

consi~er in the seEP r~port, and tha~ is the particles of various kinds. 

&ach engine produces : ach hour, according to prel~lnary est~atea of 

the General Electric {,t .•.pany engineers, about S pounds of soot (reaarkably 

little compared with current jet engines), 6 to 30 pounds of sulfur dioxide 
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(S~) (the amount depends on the initial sulfur content of the jet fuel). 

16 pounds of unused hydrocarbon fuel. and 1.400 pounds of nitric oxide 

(NO) (though the General Electric Company now thinks tbls m~y be too 

high an estimate), The soot is initially in the form of small particles. . . . 
and ve considered that the unburned fuel would turn into smog particles 

under the combined influence of ultraviolet radiation and the NO. and ve 

considered that the so2 vould rapidly be oxidized and hydrolyzed to drop• 

lets of sulfuric acid si•llar to the droplets found in the stratosphere 

due to volcanic eruptions, We concluded in the report that the global 

concentration of all these particles in the stratosphere. assuming a 

tvo-year residence time (the same as is observed for radioactive debris 

at the same level) and a certain amount of particle settling. vould be 

6,9 x 10•4 ppm by mass using the larger so2 production. and 3,1 x 1o·4 ppm 

using the smaller so2 figure, It is likely that the concentrations in the 

airways used by the Sst's vould be considerably higher. but the global value is 

probably of more interest, 

These artiflcally created concentrations of stratospheric dust particles 

~an be compared vlth measurements at about 20 km altitude made from 

balloons in 1961 (by c. Junge and his colleagues) and from high•flying Air 

Weather Service aitcr~ft from 196~-to tbe present (by R, Cadle. A, Lazrus. 

w. H. Pollock. and J, P. Shedlovsky of the National Center for Atmospheric 

Research). The 1961 concentrations .~~raged 1,2 x 10•4 ppm. the 1968 and 

1969 concentrations averaged 36 x'lo• 4 ppm. and at the end of 1970 the 

concentrations bad fallen to nearly the same as in 1961, The 
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predominant component of these particles of volcanic origin was almost 

invariably sulfate (probab~y in the form of sulfuric acid droplets), 

and there were much smaller and variable a.ounts of such elements as 

Ca, Si, Cl, Br, etc, CUriously enough, the concentrations of these 

particles tended to be a maxi~um at around 20 km altitude at all 

latitudes where the sampling was carried out, The generally accepted 

hypothesis for the origin of these sulfate pa~tlcles in the stratosphere 

is that they were injected by major volcanic eruptions in which the 

volcanic gases and dust particles were forced to very great heights, 

J. F. Cronin, of the Air Force Cambridge Research Laboratories, has 

recently documented the eruptions in which the volcanic cloud was 

observed to have penetrated into the stratosphere. It see.s that 

there was a period of seven years of little activity until March 1963, 

when Mount Agung in Bali injected so much material into the stratosphere 

that gold and purple suns~ts were noticed around the world for the next 

two years, Agung was followed by the eruptions ·of Surtsey, Iceland, in 

late 1963 and 1964; Awu, Celebes, in 1966; and Fernandina, Galapages, in 

1968, each of which produced clouds that penetrated into the stratosphere, 

The ~ost recent NCAR results suggest that the stratosphere is now becoming 

depleted again and may be returning to the pre-Agung levels measured by 

Junge -- if there is no other major eruption • 

. , 
Wha~ is the effect of such ecuptions and their stratospheric debris on 

the climate? The answer is not clear, though we do bave some moderately 

good indication, J. M, Kitchell, Jr., of NOAA, a climatologist who has 

carefully reviewed the records of all past eruptions since good temperatura 
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records were kept around the vcrld, finds no statistically significant 

change in surface temperat~re on the averag~ following large eruptions. 

(However, the cataclysmic eruptions of Mount Tambora, 1815, and of 

Krakatao, 1883, were followed by some decrease in temperature for a abort 

time •• possibly a significant effect.) 

The effect on the temperature of the stratosphere itself, however, appears 

to be quite significant. The Australian meteorologists, J. 0. _Sparrow, 

R. N. Kulkarn and F. A. Berson, and more recently, R. E. Newell of the 

Massachusetts Institute of Technology, have all noted that the temperature 

at 15 to 20 km altitude in a vide belt around the Equator rose by 5° to 1° c. 

immediately following the Agung eruption, and remained 2° to 3° c. above 

the pre•Agung mean until at least 1967. (I regret that I have not had a 

chance to check on the Jltuation between 1967 and the present to see how the 

mean temperature in the tropical stratosphere has been behaving recently •• 

nor do I know of anyone else who has. This shou~d certainly be done.). 

If we grant, then, that the injection of volcanic ash and S~ into the 

stratosphere can raise the temperature there by a few degrees, then we could 

conclude that SST 1s might do the same. However, recall that our best estimate 

of the SST contribution to stratospheric particle concentrations was 

3 to 7 x to•4 ppm, ~hereas the 1968 and 1969 values observed during the 

later part of the period of volcani~.activlty were ~bout 36 x 10·4 ppm, 

now decreasina to the earlier pre•Aguna level of 1.2 x lo·4 ppm. (Alas, we 

have no samples of'the stratospheric particles when they were probably at 

their peak concentration i~ 1963.) 
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On can conclude, somewhat tentatively. that the SST's are likely to 

raise the particle concentration of the stratosphere during a period of 

low volcanic activity by a factor of 3 to 6, but that the SST contribu• 

tion falls far short of matching that from the eruptions of the period 

1963 to 1968, by a factor of at least S and probably .uch more. These 

numbers are clearly a bit uncertain,, but they serve ~uite well to give 

the relative magnitudes, 

If the Agung eruption raised the temperature of the tropical stratosphere 

by ~bout S°C, then the SST's would have an effect of less than 1/S this 

m~ch 1 or less than 1°C. On a global basis the temperature change would 

probably be oven lea&. Again I must empha&ize that these conclu&ions 

are rather tentative, and the real answer could be higher or lower, If 

I did not think they were "in the ballpark", however, I would not bother 

to present them at all, 

A pr~longed l°C, change in mean stratospheric temperature might be barely 

detectable. but not if it were confined to a limited region of the world, 

In any case, we see that this 11SST effect" is probably going to be con• 

siderably smaller than the "Agung effect" (or the "Surtsey effect" or 

the ''Fernandina effect"), and I therefore believe we can say that it will 

be insignificant compared to the natural changes that have taken place in 

the past century and that will undou~tedly take place again many times in 

ths hi&tory of our planet, 
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Qoncluding Remarks 

We can summarize the conclusions that are now available regarding the 

clt.atic impact of the operation of SOO SST's as follows: 
I 

There will be a global increase in etratospheric water vapor 

of about 10 percent, aoaevhat more in regions of heavy flight 

activity. 

This increase will have a quite negligible influence on the 

heat balance of the global atmosphere. 

It will only cause increased cloudiness at SST altitudes in 

tbe polar wintert~e, if at all. 

carbon dioxide increaae will be negligible and causes no 

special problaa. 

The added water vapor will decrease the total ozone in the 

at.osphere by 1 or 2 percent, and this is trivial compared to 

the natural fluctuations of ozone. The saae can be said of 

the corresponding changes in ultraviolet radiation reaching 

the ground. 

Particles ada~d to the str~tosphere by SST'• could have a 

small but possibly measurable •1fect on stratospheric temperature 

during periods of low volcanic activity, but the SST contributions 

would be swa.ped by the contributions from a large eruption of the 

sort that' appeared at least four t~es in the past decade. 

/ 
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Neither of the recent volcanic particles nor the SST 

particles vould appear to have an influence on surface 

temperature. 

In short, I have found no environmental basis for delayina the Government's 

SST prograa to develop two prototype SST's. The best esttaate ve have 

today regardin& the cl~tic aspects of larse•acale SST operation• indicate 

that the effects will be generally i.perceptible and trivial vhen c~ 

pared to the chanaea ve experience fro. natural causes. 

It should be emphasized, however, that there are so.e uncertainties in 

these ''best estillatea" due to a laclc of knowledse of the interaction• 

in the high atmosphere, and of chemical reaction• that take place there. 

In fact, our seneral theorles of climatic thanse are atilt very ehaky, 

though we can analyze individual coaponenta of the picture. We ahould 

know a sreat deal .ore about these .attars than we do at tbi1 tiae. 

This ~· the point that concerns soae of us that have studied the tltuation. 

The SST's are a conspituoua symbol of advanctns technology, and ve applaud 

the Govern.ent 1 a plan to conduct an environmental research prosraa con­

currently vith the doveloP2ent of two prototype aircraft. we are confident 

that decisions in the future resardins the SST prosraa vill.take the environ-, 

aental issues into account very se~lously, and as we tmprove our underatanding 

of the environaental implications, ve can aake aore rational deci ·: ·.ns. 
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A prograa of research relative to future SST operations was recommended 

by the SCEP. A liaited part of this research is already underway by 

the National Center for Ataospheric Research with National Science 

Foundation's support •. The Depa~t~ent of Transportation has also been 

studying these recommendations carefully and hal for.ulated an ambitious 

and ~ginative research program that proaiaea to resolve .oat of the 

outstanding questions regarding the SST's environmental impact. This 

research proaraa can probably achieve most of ita a~a before 1973, 

when the decision of whether to produce the u.s. SST will have to be 

made •• provldina that funds are made available to aupport the proaraa. 
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STATEliEXT ot· Da. ""ILJ.I.\31 ,V. K•:r .. uloo 

J)t·. KF.u..ooo. Thank you, ~Ir. Chninnan. 
I tun honored to be hero nnd to be able to talk to you directly in­

stead of indirectly, us s01netianes hnppens. 
I see nt least. one nw1nher of the romn1ittee hns n copy of the book, 

"~[nn ·s Itnpart on the Global J4~n,·iromnent;• which I nlso have in 
ft-ont. of 1ne. It. go<-s into the question of dimati<' changes in a goo4 
deal of detail, nnd since Dr. Jiin ~lcDonald, who is lUl old friend and 
honored scientific. colleague of ntine, was het-c yesterday telling you 
,,bout the question of rlimntie change, I think I would like ,·err qtnck­
ly to sumn1nrize n1y prepared statement and then be prepare« to an­
swer a few questions. 

The original reason for our concern about supersonic transports in 
largo numbers in the stratosphere has a fairly long history. It goes 
back to the National Acadeauy of Science study in 1966 which has 
f~uently been quoted. It goes back e\'en further than that in cet·­
tain anore specialized forun1s. 

Tho renson there is concern about n lnrge fleet of SST's; of course, 
is because the contaminants reanain in the stratosphere for a long 
tiJne, because the stratosphere is ,·ery dry and, therefore, the addi­
tional water \'apor can ha ,.e an effect there. 

'Ve feel that. the additional watm· ,·apor will probably not have an 
effect on doudiness because of the ,·ery drynP..ss which I just referred 
to, but t·hat. the extrn wnter ntpot· can lun·e nn effect. on. the ozone 
because it reacts with the ozone. The. effeet is such that it decreases 
the ozone, and it ran also ha,·e an effect on the temperature of the 
strntosphere. These etfeets are worked out in some detail in the 
sc:gp report. 

Last. sununer, during the SCEP study, we raised an additional ques­
tion which had not been looked at ,·ery carefully before. That is the 
possibility that, in effect, the SST's could create a smog proble1n in 
the stratosphere. The reason we were concerned about this is because 
pur·ticles in the stratosphere also can ha\·e an effect on the temperature. 

Considering all these effects-and the effects are enumerated in my 
written testhnony which is a part of the record-and also considering 
out· uncertainties about the details of how the stratosphere will behave 
when these exhaust contaminants are added, I conclude that in all the 
respects I have 1nentioned, we are quite confident that the changes 
caused in the stratosphere or the lower ahnosphere will be very much 
sn1aller than the natural fluctuations that we live with all the time, 
and will therefore be undetectable on a global basis. 

These fluctuations in the atmosphere are inherent in the way it be­
ha,·es. In addition, volcanic eruptions of the sort that we have had in 
the pnst few years would have a anuch larger effect on the particles in 
the stratosphere than would SST's. 

Furthertnore, it is clear that there aro natural influences that cause 
climatic changes, influences that we do not understand very well, and 
these are quietly at work, apparently causing anuch larger changes 
thnn the ones we predict front SST contan1ination. 

I therefore urge that the SST issue be decided on grounds that are 
1nore significant than the effect on the environment. 
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I also urge t.hat we continue to study the possible en\'ironmental 
effects so we can refine our present predictions. 

That is the end of my staten1ent., ~lr. Chairn1an. I would be 1nost. 
happy to answer any questions that the committee n1ay wish to raise. 

PREl·ARED STATEMENT BY DR. SINOER 

llr. llcF.,\LI~. I t.hink we would like to ha,·e the other two ge.ntle· 
men make their staten1ents, and then we can go to a question period. 

Dr. Singer, are you next~ 
(Dr. Singer's prepared staten1ent follows:) 

5T•U:J 0 • Tt • S4 
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PREPARED STATEMENT BY DR. S. FRED SINGER 
CHAIRMAN, SST ENVIRONMENTAL ADVISORY COMMITTEE 

FOR DELIVERY BEFORE 
HOUSE APPROPRIATIONS TRANSPORTATION SUBCOMMITTEE 

MARQI 3, 1971 

I am pleased to appear before this Subcommittee to discuss 

the role of the SST ~nvironmental Advisory Committee and its 

views regarding the environmental concerns that have been raised 

concerning the SST. I will also summarize the Committee's 

concept.of how to best resolve thase concerns. Finally, I want 

to make some general remarks on man's impact on the environment. 

By way of backgroun~, I have had considerable professional 

interest in the field of environment, both through governmental 

and university service. I was the first Director of the National 

Environmental Satellite center in what is n~ called NOAA, and 

subsequently was Dean of the School of Environmental Sciences 

at the University of Miami. My scientific interests include 

atmospheric physics, space physics and oceanography. I have 

authored and edited a recent book entitled Global Effects of 

Environmental Pollution. I am currently Chairman of the 

American Geophysical Union's Committee on Environmental Quality. 

One ~f our mandates is to actively insure that scientific 

information regarding environmental matters is neither un\ll•ittingly 

nor mischieviously misused. In keeping with that mandate, I was 

very pleased when I was requested, this past January, to acce~~ 

the chairmanship of the SST Environmental Advisory Committee. 
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The request came as a result of the resignation of the first 

Chairman, Assistant Secretary of Commerce Myron Tribus, who 

recently has entered private business. Dr. Tribus had 

considerable expertise and great interest in the effects of 

supersonic aircraft operating in the stratosphere, both 

professionally and in his Commerce Department position as 

overseer of the Nation's atmospheric laboratories. 

I might mention here to this Committee that I served as 

a member of a Special Study Group on Noise and Sonic Boom 

Problems which recommended to the then Secretary"of the Interior 

that SST flights over populated areas be allowed only on a 

controlled experimental basis. 

I accepted the DOT's invitation with certain provisions. 

I want to quote from my reply: 

"In accepting the chairmanship of this Committee, I want 

to be sure that there are no misunderstandings between us. I 

am not now a supporter of the SST program and have not taken 

a stand either for or against it previously. The reason, very 

simply, is that I have not had a chance 'to study personally 

what I consider to be the important questions,. which relate 

primarily to the economics of the project and to national 

priorities. My field of expertise, of course, is environment 

and radiation, and here I will be happy to serve because I want 
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to make sure that scientific data are not misused, either to 

support the SST program or to oppose it. This is in line with 

the philosophy that we have formulated in the American Geo­

physical Union where I serve as the Chairman of the Committee 

on Environmental Quality." 

n ••• I expect.to have a fr~nk discussion with you regarding 

the purposes, responsibilities, and membership of the Committee. 

As I see it right now, we don't want to sit back and wait for 

an invitation to give advice on specific problems. We should 

be working actively to define the problems ourselves, and we 

should cooperate with you in formulating the crucial questions~ 

They should be precisely defined and stated in writing. You 

appreciate, I am sure, that this Committee is made up of 

scientists who have a profession~! reputation to uphold. We 

therefore want to avoid any danger of misunderstanding or 

misquotation." 

"We also recognize that it is difficult or even impossible 

to answer certain questions without adequate research. We 

intend, therefore, to review in some deta~l the on-going and 

proposed research programs which are crucial to the possible 

environmental effects of the SST and will inform yo~ regarding 

their priority, adequacy, and quality. 11 

"Also, in order to carry out our job, we will want to talk 

with experts outside of our Committee, especially to scientists 

who are critical of the SST program. 11 
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I noted at once that the Committee's membership consisted 

largely of expert atmospheric scientists from the government 

laboratories which perform virtually all of the Nation's 

atmospheric research. Dr. Tribus had concluded that this was 

precisely the sort ~f talent needed to perform these functions, 

yet he was aware that certain critics claimed a "credibility 

gap" in the critics' apparent conviction that government 

management can silence or alter the scientific judgment of 

scientists who happen to possess a governmental laboratory 

address. 

Be that as it may, an outside, non-government Panel has 
~ 

been established under the Department of Commerce Technical 

Advisory Board. CTAB is a body of 16 non-government scientists 

who advise the Secretary of Commerce and, through him, other 

Cabinet Officers or Presidential Advisors on matters pertaining 

to technology, its effects, etc. The CTAB established a Panel 

on SST Environmental Research as a result of the DOT's request 

·to Secretary Stans. The Panel, headed by a CTAB member, 

Dr. Fred Henriques, is composed exclusively of first-rank 

non-government scientists including Dr. Thomas Malone, an 

atmospheric physicist and Vice-President of the International 

Council of Scientific Unions. I might add it has female 

representation, too, in the presence of Dr. Harriet Hardy, 

Assistant Director of the MIT Medical School, and a charming 

lady. 
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I want to be sure that this Subcommittee understands the 

respective roles of our two groups. My committee is a DOT 

Advisory Committee, and we advise that Department on the correct 

scientific positions to take and help DOT to assemble and carry 

out a responsive environmental research program. The CTAB 

Pa~el is a totall~ independent~body which evaluates the various 

environmental questions that have been raised and thoroughly 

analyzes existing research together with DOT 1 s planned environ­

mental research program. I expect it will make its own 

judgments on which questions are truly signifi~ant and will 

recommend whatever changes it believes necessary to the DOT 

research effort. I keep in touch with Dr. Henriques to insure 

that the CTAB Panel obtains all the cooperation it desires 

from the Advisory Committee: but apart from this communication, 

CTAB operates in its own domain. I understand CTAB Panels 

submit their reports to the full sixteen-man Board for approval, 

and then their reports are published with a departmental 

disclaimer to the usual effect that the views are not 

necessarily those of the Department of Commerce. 

With that explanation, let me turn quickly to the main 

reason I am here. That is, of course, to tell you the views 

of our SST Environmental Advisory Committee on the principal 

environmental concerns which have been raised regarding large­

scale operation of supersonic transports in the stratosphere 

and to tell you of the environmental research program which we 

are helping DOT to structure in ord~r to resolve these concerns. 
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We regard the SCEP Study* as an outstanding professional 

effort in assessing the possible environmental effects of the 

SST. lts only shortcoming is that it uses, at every point, 

the worst possible assumptions and therefore arrives at the 

most conservative position, but it provides no estimate of the 

probability of noticeable effects to occur. 

(i) For example, they make a "worst assumption" on the 

sulfur content of the fuel, an item which can be improved 

easily by a factor of 5. 

(ii) They assume that all the particulate material will 

be of equal size and able to float in the strato~phere for 

about 2 years, but in reality there will be a size distribution, 

with much of the mass ending up in larger particles that 

immediately fall out of the stratosphere. 

(iii) The SCEP Study does not consider offsetting effects. 

For example, while particulate material might result in a 

local heating of the stratosphere, the water vapor, which is 

certainly emitted, results in local cooling. These two effects 

are not compared, nor do we have any way of judging which of 

the effects would be bad, the cooling or the hea~ing. 

* which has been repeatedly referred to in earlier testimony. 
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Now we would not quarrel with taking the most conservative 

position, but it i~ important to assess quantitatively the 

probability for a "significant" effect. This means narrowing 

all of the important uncertainties, so that our prediction 

can be refined. We need to know·. the amount and the properties 

of the injected. p"ollutants; for example, how many particles 

are formed and what is their size distribution? How long do 

they survive in the stratosphere? What is the "lifetime" of 

the released water vapor? And, most important: What is the 

natural content of these pollutants and what are the natural 

variations, both at different locations and at different 

times? Only by knowing the background can we assess whether 

the SST releases are "significant." \~e are currently shaping 

the research program of DoT to get these ·.mswers in the 

shortest possible time so that uncertainties can be removed 

and the various concerns can be allayed.· 

Let me finally give you some personal views which are not 

necessarily those of my Committee. Why has there been so much 

fuss raised about the SST? Why is the conflict focused on 

this particular new technology? I think the answer is complex, 

but perhaps one of the important reasons is· that th~ SST has 

become a symbol. In my view, we are witnessing here a general 

reaction against all technological progress, and against basic 

science itself, on the part of a coalition of people which-­

paradoxically--includes scientists. On the one extreme, 
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there are those who feel that all technology is evil; on the 

other side there are those who· feel that only certain kinds 

of technology will produce adverse effects. I happen to 

believe that the la~ter point of view is correct, but I also 
#' • 

believe that to overcome the adverse effects you need more 

of the right kind of technology. Certainly we must try to 

assess in advance what the impact of a technological develop­

ment is on our quality of life--not just in the GNP--and we 

must be continually alert to the possibility that a technologi­

cal development or a new chemical may produce an environmental 

effect which is vevy harmful. 

Now we have had many scares, some propagated even by 

scientifically-trained people, that we are going to run out of 

oxygen, because we are burning up fossil fuels, or because we 

may be destroying the green plants in the ocean that produce 

oxygen. This scare has proven to be quite baseless. But 

that doesn't mean that other effects could not exist that are 

equally far-reaching. Let me point out to you that the 

operation of autonobiles every year is producin~ nearly 80 

million tons of toxic carbon monoxide in the U.S. alone which 

pours into the atmosphere. This development has taken place 

without any advance assessment and without hardly any current 

assessment. It is a very fortunate thing indeed that there 

seems to be a natural mec.hanism which removes the carbon 

monoxide before it kills us. It does not seem to build up in· 
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the atmosphere, and the strange thing is we don't know what is 

removing it. Our best guess is that it might be bacteria in 

the soil, but some people think that it may be removed in the 

upper atmosphere by photochemical means. Whatever it is, we 

seem to be safe, not because we ~ere smart, ~ut because we 

were lucky. We c~n't always be lucky. That is why we must 

take all possible environmental effects, including those of the 

SST, seriously, and that is why we are spending a great deal 

of time in narrowing the uncertainties and in setting up the 

necessary research. 

Let me give you another example. You heard that the SST· 

will add water vapor to the stratosphere, and there are those 

who feel that the effects would be important as well as harmful. 

It has occurred to me recently that we have been adding water 

vapor to the stratosphere in increasing amounts for the last 

50 to 100 years by releasing methane into. the atmosphere which 

has turned into water vapo1• when it reaches the stratosphere. 

This effect has never been looked into as far as I am aware, 

and we don't really know how much water vapor is added nor do 

we know even how much methane we have put into the atmosphere 

every year. But do you know where the methane comes from? 

It comes from releases of natural gas, from coal mines, and 

from flatulent cows. The bacteria in their stomachs generate 

the methane. Now the amount of natural gas released, the 



amount of coal mjned, and the number of cows grown have all 

gone up as population increased so that the release of methane 

must have increased and will continue to be more and more 

important. Here is something to think about. 

If you want to talk about real global environmental 

effects produced by our technology, let me give you a couple 

more examples. "Almost all of our production of energy today 

is based on the burning of fossil fuels and the inevitable 

result of the burning.of coal, oil, and gas is the production 

of carbon dioxide which goes into the atmosphere~ There is 

no doubt whatsoever that we have experienced an actual 

increase of nearly 10 percent in carbon dioxide over the last 

50 years. And we can predict with fair certainty that the 

concentration will increase by another 20 percent by the 

year 2000: The carbon dioxide affects the radiation balance 

in the atmosphere and therefore has some influence on the 

climate unless it is offset by other factors. Yet I have not 

heard any demands that we shut down ~11 of our power stations. 

Let me give you one final example. We are very 

concerned about the presence of mercury compounds in fish, 

in other food stuffs, and in the human body. The government 
~ 

is making every attempt to force industry to cut down its 

releases, and if we are smart we will insist on and offer 

incentives for the recycling of mercury. But in the last few 

/ 



months we have become aware that perhaps as much as 50 percent 

of the ~ercury released to the environment comes from the 

burning of coal in power stations throughout the world. 

Let's then put.matters into perspective. There is no 

question whatsoever that many human activities are affecting 

the envit~nment~· are changing the atmosphere, and are putting 

out poll~tants that are spread throughout the world. There is 

no question that the SST is going to release some pollutants 

into the atmosphere, but it is doubtful whether ;l,cy will be 

of any significance. In the balance, I believe that the 

question of whether we·should or should not have·an SST must 

be decided on the basis of economics and national priorities, 

with the environmental effects having a very small weight 

indeed. If the SST is going to be turned down, let's be sure 

that it is turned down for the right reasons. 
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STATF.MENT Ol' DR. s. FRED SINGER 

Dr. SINGER. Thank you ~lr. Chaim1an. 
I an1 certainly plea;d to appear before this subcommittee to dis­

cuss the role of the SST En,·ironmental Ad,•isory Committee and its 
views regarding the envir01unental concerns thnt. have been raised 
about the SST. 

I will also summarize the conunittee's concept of how best to resoh·e 
these concerns. · 

Finally, I want to n1ake some general remarks on man's impact on 
the environ1uent. 

It was mentioned ·that I an1 servin~ as chairman of the An1erican 
Geophysical Union's Conunittee on Fjnvironmental Quality. One of 
our mandates is to insure that scientific inforn1ation regarding en­
''ironmental matters is properly used. So, in keeping with this Juan­
date, I was quite pleased when I was asked by ~lr. ~~a~ruder this past 
January to accept the chairmanship of this SST Jc~nvJronn1cntal Ad­
visocy Com1nittee. 

The request came about because of the resignation of the first chair­
man, the Assistant Secretary of Con1merce, 1\lyron Tribus, who has 
recently entered rri vate business. 

Incidentally, might mention to this conunittoo that 3 years ago 
I served as a member of a special study grou1> on noise and smuc 
bomn problems for the SST, which recotnmended to the then Secre­
tary of the Interior, whom you heard yesterday, that SST flights over 
populated areas be allowed only on a controlled experin1ental basis. 

I mention this to establish that I think myfrior connection with the 
SST program would be judued to be that o an opponent. 

I accepted the hn•itat.ion, Hterefore, from the Department of Trans­
portation with certain provisions. I would like to quote front tny 
reply: 

In accepting the chairmanship of this committee, I want to be sure that there 
are no misunderstandings between us. 

I am not now a supporter of the SST program and ha ,.e not taken a stand 
either for or against It previously. The reaaon, ,·ery simply, Is tbat I have 
not have a chance to study t>ersonally what I consfd("r to be the Important 
questions, which relnte primarily to the t..~nomlcs of the project nnd to na­
tional priorities. My fteld of expertise, of cours(", Is environment and radla· 
tlon, and here I will be happy to serve bemuse I want to make sure that sci· 
entlftc data are not misused either to support the SST program or to oppose 
lt. This Is In line with the philosophy that we have fonnulated In the Amer­
Ican Geophysical Unlon-whlch Is our primary professional society In the area 
of geophysics. 

I go on to say : 
I expect to have a frank discussion with you regarding the purposes, respon· 

slbllltles, and membership of the committee. As I see It right now, we don't want 
to sit back and watt for an ln\·ltatlon to give ad\·l<'e on ~J)CCftlc JlroblE.'ms. 

We should be working actively to deftne the Jlroblems ou~h·es, and we 
should cooperate wlth you In fonnulatlng the crucial l}Uestlons. They should be 
preclsel)' deftned and stated In writing. 

You appreciate, I am sure-, that this commltt(>e Is made Ull of scientists who 
have a })rofesslonal reputation to uphold. \\~e then'fore want to a\·old any dan· 
ger ot misunderstanding or misquotation. 

We also recognize that. It Is dlftlcult or e\·en Impossible to answer certain 
questions without adequate research. We Intend, therefore, to re\·tew In sorue 
detail the ongoing and proposed research programs which are crucial to the 
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possible Pnvlronme-ntal etrecls of the SST, and will Inform you regarding thelr 
priority, adequacy, and quality. 

Also, In order to carry out our job, we wlll want to talk with experts out· 
slde of our committee, especially to scientists who are critical of the SST 
program. 

VIEWS OF SST ENVIRONMENTAL AD\'ISORY COM:liiTTEE 

Let tne turn quickly to the main reason I -am here. That is, of course, 
to tell you the views of our SST Environnumt.a'l Advisory CmnJnit­
tee on t.he principal enviromuental concerns which ha,~e been raised 
t-egarding lar~·scale operation of supersonic transports in t.he strato­
sphere, and to tell you of the etn'ironmental researt'.h progrant whi<'.h 
we are now helping OOT to structure in order to resoh·c t.hese 
concerns. 

'Yc l'E'gat-d t.lte SCEP study, which has been 1nent.ioned several 
tin1es in these hearings and ":Jtic.h Dr. Kellogg chaired, as an out­
standing professional effort. in assessing the possible mn~irmunental 
effects of the. SST. Its only shoticon1ing, as far as we can tell, is t.hat 
it uses at every point the "worst possible assumptions and, therefore, 
arrh·es at the ntost conscr\·ative position. This 1s quite proper, but it 
does not ·provide an estimate of tJte probability for any noticeable 
effects to occur. 

For example, the SCEP study tnakes a worst case assun1ption on 
t.he sulfur content of t.he fuel, an itent which can be in1proved easily 
by a factor of 5. They also assu1ne that all of the sulfur ·would be con­
v(wted iuto particles: They assun1e all the particulate tnaterial will be 
of equal size and ·will be able to float. in the stratosphere for about 2 
years. But in reality, t.here 1nust be some kind of size-distribution with 
an undetermined amount ending up in larger particles that fall out of 
the stl·atosphere n1ore quickly. 

Finally, the SCEP study does not oonsider offsetting effects. For 
example, ·while particulate ·material ntight result in t\ loc.al heating of 
the st!ltosphere, tl~e water vapor, which is c-ertainly also emitted, t'C­
sults In local coohng. These t.wo effect~ are not compared, nor do we 
ha ,.e any '~Y of judging which of t.he effoots would be bad, the cooling 
or the heating. 

'Ve do not and would not quarrel with taking the most conserva­
th·e position inn ntatter like this, but it is important to assess quan­
titatively the probability for a signifi<'ant effect. This means that we 
have to nar1·ow down all of the iJnportant uncertainties so that our 
prediction can be l'E'fined. 

'Ve need to know, for exantple, the amount and the properties of 
the injected pollutants. For example, how tnany part.icles are formed 
and what is their size distribution~ How long do they SUl'\'ive in the 
stratosphere 1 'Vhat is the lifetinte of the releaSed water vapor' 

~fost im/>Ortant, what is the natural content of t.ltese po1lut.ants, and 
what are t 1e natural \·ariations, both at different locat.ions and at. dif­
ferent tiJnes ~ 

Only by knowing the background can we assess whether the SST 
1·eleases are signific.ant. 

'Ve are currently shaping the research •program of DOT to get these 
answers in the shortest possible time so that the uncertainties can be 
re1noved. 
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Howe\·er, our best present judl{lnent. is that the etf~ts of nn SST 
fleet on the stratospheric cmnposihon will be within. the normal range 
of variability. 

EN\'lRONMENTAL EFFECTS OF TECHNOI~IC.\L PROGRESS 

Let me finally, then, give you some personal \'iews which are not 
necessarily those of ·Jny comnnttee. 

'V·hy has there been so much fuss raised nbout. the SSTl 'Vhy is the 
conflict focused on this J>ai·ticular new technology t 

I think the answer ts complex, but perhaps one of the important 
reasons is that the SST has become a symbol. In my vkw, we tu-e wit­
nessing here a general reaction against all tcchnologiool progress and 
against. basic sc1ence itself, on the part of l\ coalition of people which 
paradoxically also includes scientists. On the one extreme there tu-e 
those who feel that all technology is e\'il. On the. othN· side, thN-e nrc 
those who feel that only certain kinds of technology willj>roducc ad­
verse effects. I happen to belie\'e the latte1·, but I also believe t.hat 
to o\·ercome U1e adverse effects you need n1ore of the right kind of 
technology. 

Certaii1ly, we nutst try to assess in advance what the impact of n 
technological dcvelop1nent is in our quality of life, not just in the 
GNP, and we must lie continually alert to the possibility that a tech­
nologlcnl de\'eloJ>Inent or a new c.hemical mny produce an en\'il·on­
nlental effect winch is very htU'Jnful. · 

I think we have here in the SST progrnn1 perhaps the first. instunce 
where we are making a thorough environmental en1luntion l~fore un­
dertaking a 1najor technological effort, that is, the produrtion of an 
SST fleet. 

'Ve ha,·e had Juany scnres in the past, some pt·opugnted C\'en by 
scientifically trained people. J4'or example, n scure thnt we uro going 
to run out of oxygen ~ause we al"e IJurning up fossil fuels, or be­
cause we may be destroying the green plants in the ocenn thnt produce 
oxygen. This sc.are has pro\·en to be quite baseless. Hut that does not 
n1ean that other effe.cts could not exist that are equally far 1-enching. 

Let me point out to you that the operation of nuto1nobiles evet·y 
year is J>rOducing nearly 80 1nillion tons of toxic carbon n10noxide ii1 
the United States alone, and all of this potu'S into the ntmosphet-c. 
This development has taken place without nny ad\·unce ussessment 
and with hard.Jy any cut·ront assessment. 

It. is a very fortunate thing1 indeed, that there seems to be u natural 
tnechanisnl which ren1oves the caa·bon monoxide before it kills us. 
It does not seem to build up in the atntOSJ>herei and the stn1nge thing 
is that we do not know what is removing 1t tot 1is dny. Our best guess 
is that it might be bacteria in the soil, but. some people think that it 
may be removed in the upper atmosphere by photochetnical menus. 

'Vhate,,er it is, we scent to be safe, not berause we were smat·t, but 
because we were lucky. 

'Ve cannot alwnys be lucky. That is why we must take all possible 
environmental effects, indudang those of the SST, very seriously, and 
that. is why we are spending u great deal of time in nnrrowing the un­
certainties and in setting up the necessary research. 

.../ 
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Let me give :you another example. Yon heard that the SST wiU add 
wnt(.'r vapor to the stratosphm'C, and there are those who feel that the 
effrets would be imp~rtant. as wen as harmful. It has occurred to tne 
recently that. we Jun-e been adding water vapor to the stratosphere in 
increasing mnounts for the last 50 to 100 years by releasing 1nethane 
into the atmosphere, which turns into water vapor when it reaches the 
stratosphere. 

This particular J?011ution effect has not been looked into, as far 
as I am aware, ana we do not really know how n1uch water vapor 
is added, nor do we know how much "'•nethane we put into the atmos­
phere every year. But. do you know where the methane comes from f 
It comes f1-oin rice ,paddies and swamps and frmn the releases of nat­
ural gas, which is methane, from coal 1nines, and fro1n the flatulence 
of cows. In fact, the biological input. is quite large, perhaps as Jnuch 
as 50 percent. The bacteria in the stomachs of the cows and all rmni­
nants genernte the methane. 'fhe amount of natural gas released, the 
amount of coal mined, and the number df cows growi1, have all gone 
up as pojlnlntion increased, so that the release of 1nethane Jnust have 
inereased and will continue to be n1ore and more important. So, here 
is something for you to think about .. 

If you want to talk about real global environmental effects produced 
by our technology' let me give you a couple more examples. 

Almost all of our production of energy today is based on the burn­
ing of fossil fuels, and the inevitable result of the burning of coal, 
oil, and gas in the production of carbon dioxide which goes into the 
atmosphere. There 1s no doubt whatsoever that we have experienced 
an actual increase of nearly 10 percent in carbon dioxide over the last 
50 years. And we ean preclict wit.h fair certainly that the concentra­
tion will increase by another 20 percent by the year 2000. The carbon 
dioxide affects t.he radiation balance in the atmosphere and, therefore, 
has some influence on the climate unless it is offset by other factors. 
Yett I have not heard any demands that we shut down all of our power 
stations. 

Let me give you one final example. 'Ve are very concerned about 
the presence of 1nercury cmnpounds in fish, in other foodstuffs and 
in the hmnan body. The Governm~nt is making every attempt to 
force industry to c\tt down its releases, and if we are smart, we will 
insist on and .. offer incentives for the recycling of mercury, because 
this is the best way to handle it.. But in the last few months we have 
become aware suddenly that perhaps as mueh as 50 percent of the 
mercury is released to· the environment front the burning of coal in 
power stations throughout the world. 

SST DECISION-EN\'IRONl\IENTAL OR ECONOMIC 

So, let us then put matters into perspective. There is no question 
whatsoever that Jnany human activities are affecting the environ­
ment right now, are changing the atmosphere, and are putting out 
pollutants that are spread t.hronghout the world. There is no question 
that the SST is going to release sotne pollutants into the atmosphere, 
but it is doubtful whether they will be of any significance. 

In the balance, I believe that the question of whether we should or 
should not have an SST must be decided on the basis of economics. 
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Based on our best present judg~nents, t.he }?Otential environn1ental 
effects should have a very small weight., indeed, in these deliberations. 
If tho SST is to be turned down, let us not turn it down for the 
wrong reasons. 

Thank you. 
~lr. ~lcJ."'ALL. Thank you. 
~lr. YATES. ~lay I request thnt Dr. Beranek be separated ftun1 these 

two because his testimony will be entirely different. 
ilr. ~lcFALI.~. Let us get all t.hree of t.he1n while we are fresh and 

we can understand them. 
Air. YATES. His is an entirely different subject. 

PREPARED STATEllENT BY DR. BERANEK 

Air. ~lcFALL. 'Vo will hear Dr. Beranek and wo will be able to 
question any of the witnesses. 

I would like to refer to the fact that. Dr. I~o Beranek is the. chief 
scientist., Bolt, Beranek & Newman, Inc., a~ ~.lr. ~fagruder has pointed 
out. 

Go right ahead, please. 
(Dr. Beranek's prepared stnten1ent follows:) 

GT-458--71----35 
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PREPARED STATEMENT BY OR. LEO l. BERANEK 
CHAIRMAN, SST COMMUNITY NOISE ADVISORY COMMITTEE, 

FOR DEll VERY BEFORE 
HOUSE APPROPRIATIONS TRANSPORTATION SUBCOMMITTEE 

MARCH 3, 1971 

Mr. Chairman, Members of the Committee, I want to thank you for the 

opportunity to appear before you to express the views of a select group 

of technical experts regarding supersonic transport noise. The group 

of men to which I refer is known as the Supersonic Transport Community 

Noise Advisory Committee, of which I am its Chairman. The Committee 

was established in July 1970 following discussions between me and the 

Department of Transportation, Supersonic Transport Development Office. 

During these discussions, I became convinced of the earnest need for 

unbiased technical advice and counsel with regard to concerns being 

publicly expressed of the SST's potential noise hazards. The members 

subs~uently appointed to serve on the Committee, besides myself, are: 

Professor Raymond A. Bauer, (Social Psychology) Harvard 

Business School 

Mr. Kenneth McK. Eldred, (Acoustics) Wyle Laboratories 

Professor Jack l. Kerrebrock, (Jet Engines) Massachusetts 

Institute of Technology 
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Mr. Franklin W. Kolk, (Chairman, SAE Committee on 

Aircraft Noise: A-21) American Airlines 

Mr. Aubert l. McPike, (Member, National Aircraft Noise 

Abatement Council) Douglas Aircraft Company 

Mr. Clifton A. tooore, (General Manager) Los Angeles Airports 

In addition, eight government liaison members were appointed who have 

met with the Committee on a number of occasions. 

At the time tt1e Committee began its deliberations, the ~oise objectives 

for the production supersonic transport aircraft were those established 

In 1966. Those objectives, in present terms, called for a maximum sideline 

noise level during tak~ff, at a sideline distance of 0.35 nautical miles, of 

120 EPNdB. However, information published in the January 5, 1970, issue 

of AVIATION WEEK AND SPACE TECHNOLOGY, which was based upon 

statements made by the General Electric Company, indicated that the state­

of-the-art of jet noise suppression when applied to the J6G version of their 

GE4 engine would produce a noise level at the sideline of 124 EPNdB: a 

number that was 4 EPNdB in excess of the objectives. This number was 

based upon a primary-noise suppressor which was said to offer up to 

4 EPNdB reduction in noise levels. It was also stated in the AVIATION WEEK 

article that for higher thrust losses greater am~unts of noise reduction 

might be possible. 

/ 
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When our Committee was established, it was stated that the 
purposes of the Committee were to give accurate general information 

on noise and noise control: second, to assist in the establishment of 

goals for community noi~e around airports trnt would accommodate the 
SST: third, to assess the available technology that muld be employed by 

Boeing and General Electric for the control of SST noise; and last to 
recommend research programs that would be likely, in the time-frame of 
the production S<.>T, to produce noise levels that would meet the levels 
recommended by the Committee for allowable community noise. 

The first meeting of the Committee was held on July 31, 1970, and numerous 
meetings were held thereafter. By September II, 1970, the Committee had 
reviewed available information in regard to the reaction of people In 
communities surrounding the nation's airports to aircraft noise. We 

had also investigated the expected effects on community noise of projected 

improvements trnt would result from the introduction of new, quieter, 

·subsonic airplanes msetirg certification requirements of Part 36 of the 

Federal Aviation Regulations (Noise Standards: Aircraft Type Certification. 

This regulation is commonly referred to as FAR 36. Finally, we held 
meetings with representatives from the Airport Operators Council 

International, those airlines contemplating purchase of the production 
SST and the Boeing and General Electric Companies. On the afternoon 
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of September II, 1970, I repOrted, on an interim basis, the 
first conclusions of the Co~mittee; these were: 

I. The Noise levels for the production SST should be the same 
as those imposed by FAR 36 for new four-engine, intercontinental, 

, 

subsonic transport aircraft. 
2. To meet the above objective, added emphasis should be given 

by Boeing and General Electric in their respective noise programs. 

As you are probably aware, the certification requirements of FAR 36 for 
large subsonic aircraft call for nominal noise levels of 108 EPNdB at 
three positions; at a point under the takeoff flight path 3. 5 nautical miles 
from start of takeoff roll; also at a point beneath the landing path I nautical 
mile before touchdown; and at all points along a line 0.35 nautical miles 

to the side of the line of takeoff. 

At the time of the Committee's meeting with the Boeing and General Electric 

Companies they stated that they could achieve 4 decibels noise reduction 

with a particular design of noise suppressor consisting of radial 11tingers 11 

that extend into the jet exhaust stream. They also reported that reductions 
of up to 12 EPNdB might be possible with a multi-tube type suppressor. 

Neither of these reductions were adequate to meet the requirements of 
FAR 36. Moreover, the multi-tube suppressor would require cooling and/or 

the use of high temperature materials to permit operation at afterburning 

temperatures. 

../ 
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As an additional item the Committee investigated the procedures 
then in use by the Boeing and General Electric Companies for 
converting engine noise levels measured around engine test stands 
(on the ground) into predicted in-motion noise levels for the SST. 

This study was conducted with particular emphasis·on the noise 

levels predicted for takeoff operation with full power at positions 

0.35 nautical miles to either side of the centerline of the runway. 
We found that based on full-scale GE4 engine static testing, together 

with results of FI06 flight testing by NASA, lewis Research Center, 
the conversion numbers they were using should be m:>dified. The 
result would be a lowering of predicted in-flight perceived noise levels 

by about 4 E~NdB below those that they had been reporting. We 

recommended that the new conversion numbers be used in subs~uent 
predictions of sideline in-motion noise levels. 

In the period between September II, 1970, and early February 1971, the 
Boeing and General Electric Companies reexamined the whole question 
of designing an SST/engine combination that would produce noise levels 

meeting FAR 36. 

In early February, at their invitation, five members of our Committee 

traveled to Seattle, Washington, to the Boeing Company to investigate the 

status of engine and aircraft design of the production SST with respect 

to noise. Two versions of a commercial SST aircraft incorporating engine/ 
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noise suppressor combinations that would result in noise levels 

meeting FAR 36 were revieWed in detail. Both of these designs would 

produce sufficiently low noise levels because of the following combination 
of factors: 

I. The engines were to be slightly larger in diameter than 
those proposed for the prototype SST and would accordingly 

have larger mass flows of air. The exhaust temperature 

would be substantially reduced since afterburnfng would 
not be employed during takeoff. 

2. Two types of exhaust noise suppressors were presented, 

either of which would produce the required number of 

decibels of noise reduction at reasonably low thrust losses. 

These suppressors would be required to operate at temperatures 

well with in dem:>nstrated state-of-the-art. 

3. Wind tunnel tests made on large-scale models of the SST at 

the NASA Ames laboratory in california revealed a more 

efficient aerodynamic design than was expected, which resulted 

in lower requirements on thrust on takeoff. 

../ 
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On February 5, 1971, we reported our conclusions as follows: 

11 We conclude that the level of technology demonstrated by 
Boeing and General Electric is sufficient to achieve the 
noise level objectives we recommended. Weare available 

to discuss our findings with you and other concerned 
parties as you deem appropriate." 

I have attached to my prepared statement a full copy of the Committee's 

Interim report for insertion in the record of the hearings. 

With the above statem3nt as a basis, I should like to respond to the 
specific issues which. have been raised in the past In regard to the 

SST's noise. My comments should not be interpreted as an attempt to 
discredit or refute testimony which has been given previously, but 

rather to make available to this Committee and other interested parties 
the findings and judgments of a group of technical experts regarding 
the SST as a potential noise hazard. 

Issue 
The sideline noise of the commercial SST dur~ng takeoff 
will be too great. 

Status 

Noise objectives for the commercial SST are consistent with 

the noise levels specified in FAR 36. The nominal values 



551 

··' 

specified are 108 EPNdB sideline during takeoff and 108 EPNdB 
over the community after takeoff and during landing, at 
FAR 36 measuring distances. 

These objectives are fully compatible with.the airport environment 

projected for the late 1970's and beyond. 

Issue 
It is unlikely that the sideline noise level of the SST can 
be substantially reduced below 124 EPNdB. 

Status 
A. A big step forward has been made in the development of 

jet noise suppressors. This will result in a larger noise 

reduction for an allowable loss in thrust than that thought 

possible in early 1970. 

B. Better aerodynamic performance of the airframe has been 
achieved during wird tunnel testing of Ia rge-scale models of 

the SST than was predicted prior to 1971. This improvement 

will permit the use of lower thrust levels during takeoff of 

the commercial SST which will result in lower noise levels. 
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C. Atterbu rning in the eng in~ during takeoff will be 
eliminated thereby reducing the level of jet noise 
and also the difficulty of employing a suppressor. 

9 

0. Engineering calculation methods used to transfer engine 
test stand noise data over to In-flight noise data for the 
SST have been refined. The uncertainties in predicting 
In-flight noise levels of the SST have been largely 
eliminated as a result of recent tests. 

In summary, based on the· findings of the SST Community Noise 
Advisory Committee, 'here does not appear to be any technical reasons 
why a commercial supersonic transport cannot be built which will be 
acceptable with regard to noise. The airlines are presently evaluating 
two SST design configurations which can meet the noise standards of 
FAR 36. Out of these airline evaluations, and others which undoubtedly 
will occur, we feel certain that a viable SST should result. 
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[From Who's Who In Amerlea, 1970-1971) 

Beranek, Leo Leroy, scientist and administrator i born tn Solon, Iowa, on 
September 15, 1914; the son of Edward Fred and Beatrice (Stahle) B. ; A.B., 
Oornell Ooll., 1000, D. Sc., 1946; 1\I.S., Harvard, 1007. D. Sc., 1940; m. Phyllis 
Knight. September 6, 10!1; children-James Knight ~mel Thomas Haynes. In­
structor of physics Har~ard Unh·erslty, 19ID-43, dlr. re...~areh on sound. 1948-45, 
dir. elc<'tro-acoustlcs and systems research, 1945-46; asso prof. communications 
engrlng, Mass. Inst. Tech., 1M7-58, lectr., 1958-; tech dlr. Aroustics Lab., 1047-
53; pres., dlr. Bolt~ Beranek & Newman, researeb, cons. devel., U\mbrldge, 1953--: 
pres., dlr. Boston Broodcasters, Inc. 1963-; cbmn. bd. Mueller-BBN GmbH, Mn­
nlch, Germany, 1003-; director l\formac-BBN Corp., Cambridge, Mass. Chairman 
of the panel on acoustics Research and De\·elopmenst Bd. Nat. Def.,l.MD--52; mem. 
com. on hearing and bioacoustics Armed :Forces NRC, 1{)()5-.r:.S; mem. Mn...~. 
Commn. Ocean Devel., 1968-. Obarter mem. bd. overseers Boston Symphony 
Orch., 1008-; mem. \'Is. com. Center Beha\·loral Sets. Harvard, 196-l-; ndv. 
com. mgmt. devel. Harvard B\18 Sch., 1005-; trustee Cornell CoU, dtr. Boston 
Opera Co. (pres. 1001-00). Recipient John Simon Gugenhclm fellowship, 19-16-
47. Presidential certlftcate of merit, 1048, Cornell Coli. Alumni Citation, 1053 ; 
"'allace Clement Sabine Archtl. Acoustics award, 1001; 1st medal le Groupe­
ment des Acoustlclens de Langue FrancaiS{', Paris, France, 1006. Fellow Acousti­
cal Soc. Am. (Biennial award 1944; mem. exec. connell; ''P· 1M9-50, pres.-elect, 
1953-54, pres., 10M-55; asso. editor, 1946-00, \Vallace Clement Sn.blne Arehtl. 
Acoustics award 1001), Am. Acad. Arts and Scls., Am. Phys. Soc., A.A.A.S., 
Audio Engrlng. Soc. (pres. 1007-68), Nat. Acad. Engring., I.E.E.E. (chmn. proft. 
group audio 19tSO-lS1); mem. Am. Standards Assoc. (chairman acoustical stand­
ards bd. i dlr.). Cambridge Soc. Early Music ((>res. and mem. bd. directors). 
Phl Beta Kappa, Sigma XI, Eta Kappa Nu. Clubs i Mass. Inst. Tech. Faculty, 
Winchester County, Author: Principles of Sound Control ln Airplane.<~ (with 
others), 1944; Acoustic Measurements, 1940; Acoustics, 1001; Noise Redudlon 
(wltb others), 1960; Music, Acoustics, and Architecture, 1002. Editor Maga­
zine Noise Control, 1M5-55; asso. editor Sound mag., 1001-63. Contbr. articles 
on acousUcs, audio and spee<-h communications systems to tech. pubis. Home': 
7 Ledgewood Rd., Winchester, Mass. Office: 00 Moulton St., cambridge, Mass. 

STATE)[ENT OF DR. LEO L. BERANEK 

Dr. BERANEK. Thank you, 1\lr. Chairman. 
Mr. Chairman and ntembers of the committee: 
I am here to express the views of a group of technical experts who, 

as has been pointed out, ca1ne into this to do what we could to under­
stand and, if possible, to help reduce noise levels, not to take a posi­
tion on the SST as a nationn l need. 

I would 1ike to deviate from 1ny prepared testimony. which I have 
handed out to you, and to talk a little about some of the general points 
t.hat keep conting up, so you will understand the background for 
what I have to say. 

FAR 36 NOISE REGULATION 

First., I would like to discuss some aspects of the Federal Aviation 
Regulations, part 36, issued by the FAA in November 1969. That 
regulation, which I shall call FAR 36, for short, prescribes certificn­
t.ion procedures for new subsonic aircraft in regard to noise. 

In it, t.he noise number 108 EPNdB, which, as you know by now, 
means eft'ecthre perceived noise. in decibels, appears as the nominal 
noise standard at several measurement points relative to a takeoff 
and ]anding runway. I want to pose four questions in the context of all 
of this, and then try to answer them. 

First., how are people affected by noise t 
Second, how are the noise lev.els Jueasured on an airplane under­

going certification detennined t 

/ 



554 

Third, how was the number 108 EPN dB in FAR 36 arrived at 
originally by the FAA~ 

And, fourth, how does this ntunber 108 relate to noise levels in neigh­
borhoods around airports 1 

Noise has always been present in urban areas. Just by way of an 
aside, the noise of chariots rolling over cobblestones in Rmne were 
the subject of ancient writings. Only recently, singing street vendors 
were banned in I_Jisbon, Portugal. Of course, if tlungs are quiet, even 
the birdsat4a .. m., in the morning will awaken some people. . 

This brings up the question: 'Vhat is known about the response of 
people to no1se ?. A lot Is known about damage to hearing due to noise. 
For example, we need a steady noise-by "steady" I mean it does not 
vary in amplitude but keeps going all the time-at 108 PNdB 4 hours 
a. day for 20 years to cause just a 1noderate hearing loss in 15 lJCrcent 
of the people; 85 pe~nt would not suffer that Jnoderate hearing loss. 
Aircraft noise is not steady and therefore it does not dan1nge the hear­
ing_ of residents in neighborhoods. 

The procedure for rating noise in FAR 36 is as follows. I bring this 
up so you will understand what this 108 EPNdB really is. The noise 
levels of the new aircraft that are undergoing certification test a.re 
established at specified weather conditions. The aircraft must be at its 
1naximum te.keoft' weight. It must also be at its maximum landing 
weight. The noise is then measured at the three positions you have 
heard about., 3lh nautical1niles from st.att of takeoff, 1 nautical mile 
before the touchdown point, and along two lines each one about one­
third of a nautical mile to either side of the runway all along the run­
way and extending out to a point that is I?aral!el to the 3~ mile point. 

FAR 36 says that for large subsonic a1rcraft along these side lines 
and at the two end points, the noise must not exceed 108 EPN dB dur­
ing the 1 second or so that it is at its peak. Observe that this peak 
period is a very brief period, and airplanes do not. take off more than 
about one per minute at busy airports at rush hours. 

Furthermore, at airports ver~ few planes take oft' fully loaded. 
Hence, the levels are usually substantially lower than the 108 

EPNdB. 
The same runways are not used all the time, both because of weather 

and because of changing traflk. conditions. Hence, only occasionally and 
for only a second or so at a time does the noise of a "cert.ified airplane" 
reach 108 EPNdB at a measuring point. 

The concl n~ion from this is that aircraft noise does not damage hear­
ing, and a second conclusion is that you cannot make direct compari­
sons between these numbers and numbers that nrc quoted for steady 
traffic noise or steady back(.ltround noise in cities beCause of the fact 
t.hat this io1 a very special kind of measurement. 

EFFECTS OF NOISE 

Now Jet us reJ?Cat the question that I stated a few tninutes ago: What 
does aircraft noise do 9 

'Ve11, it interrupts the sleep of some people and it annoys some p_eo­
ple. Of course, a greater number are annoyed as the noise gets louder. 
There is no evidence that noise affects tasli perform·.\nce, ~ple work­
ing at their jobs, unless the person has not slept at an the night before. 
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'Ve have to ask the question: How do we find out about the effects of 
noise 1 The answer is that we conduct social surveys. That is to say, we 
send exp~rienced social surveyors out with questionnaires, and this 
certainly has been done. Surveys have been made in this country 
through the years. I think some four very good surveys exist. 

There have been two in England, one very recent. 
These involve in smne cases very large nun1bers of people. 
'Vhat have we learned 1 First, th~re is no single noise level above 

which people complain and below which they do not complain. There 
is no magic numbt.'r of decibels. 

Second1 people C'>mplain about dogs, children, doors banging, trucks, 
motorcycles, and airplanes, and all of these ha\·e very different levels. 
La wnmowers, too, and snowmobiles. 

One important conclusion came out of this. About. 25 percent of the 
people interviewed arc not bothered by noise at all. They can sleeJ> 
through loud noise le\·els. They do not know what all this shouting IS 
about .. 

Another 10 percent are bothered by almost any noise, and there is 
no level of noise that will sat.isfy t.hem, including the noise of birds, 
children, and so forth. 

Of course, the remaining 65 percent range along a continuum in 
between. 

In the light of these facts, what has the Federal Governtnent done or 
what stands have they taken in regard to aircraft noise 9 The Congress 
passed and the President signed Public Law 90-411 in July 1968. That 
law r~uired the FAA to inttiate a noise abatement regulatory program 
for aircraft.. Because there was no magic decibel number below which 
noise was fully acceptable, the FAA solicited nationnl comment. 

From the responses received, they detertuined t.he lowest possible 
noise level consistent with flight safety, economic reasonableness, and 
technological practicability. This numbe1· turned out to be 108 EPNdB 
for large four-engine subsonic aircraft, and lower numbers for those 
smaller aircraft where it was economically and technologically possible 
to achieve lower Jev·els. 

I should point out this 108 EPN dB number, this certification re­
quirement for new subsonic aircraft, cannot, to the best of my knowl­
edge, be 1net. by any large four-engine jet aircraft now flymg cmn­
mercially. The closest. that we come to it is the 747, and it misses it a 
little, and they ha\·e a period of a few years in which to try to correct 
that. The first planes expected to n1eet this standard will be the Douglas 
DC-10 and t.he Lockheed I.,-1011 if it \s built. 

Thus, the FAR 36 noise limit is the future level, and will probably 
prevail as the limit for many years to come. 

NOISE OBJECTIVES OF SST 

So far I have dealt with FAR 36 related to subsonic aircraft, and 
I would Jiko to turn to page 2 of mv prepared testimony and discuss 
t.he SST. I will skip O\'er a few things on the way. 

At the time the committee began its de1ibe.rations, the noise objec­
tives for the production supersonic transport. aircraft were those 
established in 1066. Those object.ives, in pl"('.sent te1·nts-by thnt I mean 
using the EPNdB concept-called for a maxilnum sideline noise level 
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during t.a.keoff, at a sideline distance of 0.35 nautical mile, of 120 
EPNdB. However, information published in the January 5, 1070, 
issue of Aviation 'Veek and Space Technologyt which was based upon 
staten1ents made by the General Electric Co., 1ndicated that the then 
state of the art of jet noise suppression when applied to the J6G 
version of their GE4 engine would produce a noise le\·el at the sideline 
of 124 EPN dB; a number that was 4 EPN dB in excess of the objectives. 
This number was based upon a primary chute-noise suppressor which 
was said to offer up to 4 EPN dB reduction in noise levels. Thus, the 
unsuppressed engine had a noise level of 128 J.~PN dB. It was also 
stated in the Aviation 'Veek article that at higher thrust losses greater 
a1nounts of noise reduction might be possible. 

It was also indicated that these thrust losses were going to be large 
enough that they probably could not be tolerated. That is the condition 
under which we started. 

We held our first committee 1noot.ing at the end of July, and we 
had numerous tneetings thereafter. We were interested not only in 
obtaining 'facts on the status of contract efforts, but also in detennining 
whether the combined knowledge of the group might be employed 
to obtain lower objective noise levels for the production plane. 

By September 11, the committee had reviewed a vailnble information 
in regard to the react ion of L>eople. 'Ve had also investigated the 
expected effects on the cmnmuntty noise as a result of FAR 36 coming 
into the picture. 

Finally, we held meetin~ with representativ('S from the Airport 
Operators Council InternntionnJ, who felt they had a big stake in the 
noise problem, and those airlines contemplating .Purchase of the pro­
duction SST, who also felt they had a big stake tn the noise problem, 
and the Boeing and the General Electric Cos. 

On the afternoon of September 11, we came to our first conclusions 
after these many meetings, and reported to ~lr. ~lagruder's office that 
(1) we recommend t.hnt the noise levels for the product.ion SST should 
be the same as those imposed by FAR 36 for the new 4-engine inter­
continent~} subsonic transport aircraft, and (2) added emphasis 
should be given by Boeing and General Electric in their respective 
noise programs. 

SST NOISE REDUC'UON EFFORTS 

At that time it was not clear how this objective would be met in the 
production aircraft. 

To show you how thin!@ looked, on September 10 and 11, we had 
meetings with Boeing and General Electric, during which they re­
ceived test data that utdicnted they could certainly achieve 4 decibels 
of noise reduction of an afterburning jet strenm with a chute or 
spoke suppressor. Thev also reviewed research underway which in­
volved what is called a Jnultitube suppressor that might gi\'e reduc­
tions of up to 12 EPNdB. Neither of these reductions was adequate 
to meet the requirements ofF AR 36. ~foreover, the rnultitube suppres­
sor would require cooling and/or the use of high-temperature ma­
terials to permit operation at afterburning temperatures. 

The ver}' posith·e recommendations of the committee and the en­
suing act.ion that ~lr. ~lagruder's office took in respect to the con­
tractors led then1 to go back and reexamine this whole problem, I 
suspect ni~rht and day. 
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In the period between then and the first week in February, they 
can1e up with an engine airplane combination, which we are cmn·inced 
frmn the mass of evidence that they presented to the conunittee can be 
built to produce noise le,·els that 1neet FAR 36. I hope today I can 
also convince you that we have sufficient evidence to 1nake that deci­
sion. 

Five 1ncmbers of our conunittee-these were the non-Govermnent 
ntembers-went to Seattle on February 4 to the Boeing cmnpany to 
investigate their present status. 

'Ve reviewed two versions of a cmnmercial SST aircraft incorporat­
ing engine, noise suppressor cmnbinations that would result in noise 
}e,·els meeting FAR 86. Both of these designs would produce suf­
ficiently low noise lerels because of the following combination of 
factors. I have put these on the board (fig. 59). 

(The infor1nation being discussed follows:) 

,· ·-~~ IMPROVEMENTS 

Dr. BERANEK. The top of that graph is 124 EPN dB, which was the 
situation at the time the com1nittee cante into the picture. This was 
using an engine that. had an afterburner on takeoff, and used a basic 
4 EPNdB suppressor. 

NOISE CALCULATION UE'l'HOD 

One of the first things we did with Boeing and GE was to reexamine 
theh· engineering ntethod of calculation in regard to converting en­
gino noise levels 1nensured for an engine that was 1nounted on a test 
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stand on the ground over int<> inflight moving airplane noise levels. 
We found that they were using an engin~rin~ technique _for thi~ con­
version that had been developed for subson.tc atrcraft, and 1n part.~cular 
for aircraft of the 707 and the DC-8 variety that was not applicable 
to a plane that takes off with the speed and climbs with the speed the 
SST plane does. Fortunately, we were just beginning to get the detai!s 
of the British-Ft-ench plane in, and also, fortunately, NASA Lewts 
Research Center was just beginning to fly an F-106 plane with a J-85 
engine on it, and we began to see that the faster takeoff speeds result~ 
in a different conversion fact<>r. Based on these results we were able 
to refine our conversion which results inn 4 EPNdB reduction of side­
line noise, previously quoted. 

This has also now been verified in the case of the British-French 
plane. They have also found this. This now comes under the cate~ry 
of an updating of the en~ncering procedures used in calculating what 
the production plane will do. 

AFTERBURNER USE 

Second, they decided that an afterburner would not be used on 
takeoff. To accomplish that, it is necessary oo increase the airflow 
through the engine oo obtain the required thrust levels. This increase 
can oo accomphshed by a small increase in the diameter of the engine, 
several inches. Getting rid of the afterburner means that the exhaust 
gas now is at a lower temperature and lower speed. The net result is a 
5 EPN dB reduction in the noise. 

NOISE SUPPRESSORS 

Because of the reduction in tem~rature, we can now start talking 
about state-of-the-art suppressor of the type that have been fully 
tested out on the DC--8 and the 707 engines. There are several pos­
sible types of state-of-the-art suppressors. Two alternatives were 
presented, one of which produces between 10 and 12 EPNdB and is 
cal1ed a chute suppressors; and another one, called the multitube 
suppressor, which would produce between 12 and 16 EPNdB. 

What is required t If we take off the four thnt are already on the base 
engine, the additional suppression requil.'fd is six, as I have shown. It 
means that if the chute suppressor works at its minimum expectation, 
it will be suitable, and it happens to be mechanically a little hit sim­
pler to carry and stow than the ntultitube supyressor. 

The multitube suppressor has the \>otentia of greater suppression 
although just a little bit harder mec mnically oo stow when 1t is not 
wanted. 

It is our belief that Ute chute suppressor is going to make it .. 
Another surprise came out of Uiis. The studies on the chute sup· 

pressor showed that it had a lower thntst loss than we had been led 
to believe was going to be possible, and this 1neant it was not going 
oo hurt the range of the airplane to the extent we might ha\·e thought 
before this whole study was gone inoo. 

To back up those two suppressors, they produced measured data 
on 5·to-l scale models, whicli is a sat.isfactory scale mode1ing, and 
they also had the experience which they tied in with these scale models 
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with the DC-8 and the 707. 'Ve are convinced that those tests ade· 
quate demonstrate the feasibility of this type of suppression. 

Then there is a 1 {i~PNdB difference which catne nbout because they 
had just cmnpletcd in Decen1ber nnd Januar_y aerodynamic tests on 
the large-scale n1odel of the SST; these nerodyna1nic tests were done 
at theN ASA Ames Hesearch Laboratories. 

They showed that the plane nctually had n 1nore efficient aero­
dynanlic design, and this results in a lower requiren1ent for thrust on 
takeoff. That. picks up about 1 J.~PNdB, and Jneans that the suppressor 
requirement is just 1 J.~PNdB less. 

CONCLUSIONS OF SST NOISE CO!IMITTEE 

Having studied this and ha\'ing re\'iewetl the data which. included 
reports, charts, and bhtej>rints thnt were laid out the len~h of the 
table here, that we studied, having on the c01nmittee people with differ­
ent kinds of understanding of the problem-t.here were two tnem­
bcrs of the group who understood the noise and suppressor field very 
well from years of experience. We had a man from an airfrante nlanu­
facturer to look at whether the airfratne structure they were showing 
was feasible from a manufacturing standpoint. 'Ve had an engineman 
from MIT who could comment on the feasibility of a slightly larger 
engine to tnake sure there was nothing in this that was out of the 
state of the art or nothing that they had not all'eady tried in other 
places. 'Ve also had a representathre front the airlines who c,ould worry 
about the efficiencies or the route operating distances aiid could say 
whether or not this see1ned to be the kind of baseline airplane that 
the_y would oo interested in. 

On February 5, we reported our conclusions as follows to ~fr. 
~fagruder's office: 

We conclude f.hat tbe level of technology demonstrated by Boeing and General 
Electric Is sumclent to achieve the noise-level objectives we recommended. 

Then we said we were available to discuss these findings with him 
and other concerned parties that he deemed appropriate. 

I have rtttached a copy of the con1mittee's tnterJm report for inser­
tion in the record of the hearings. 

(The information follows:) 

ldEKORANDUM 
FEBRUARY 5, 1971. 

To: :Mr. 'VIlllam :M. Magruder, Director, SST Development, .. tepartment of 
Transportation. 

From: Dr. Leo L. Beranek, Chairman, SST Community Noise Advisory Com­
mittee. 

Subject: Supersonic Transport Noise. 
We are pleased to submit this Interim report on the activities of the SST 

Community Noise Advisory Commttt~, whlrh you appointed In July 1970. Our 
Initial step was to review the SST noise objecth·es In relation to the noise at the 
Nation's airports, together with the ()rojected Improvements resulting fr>m the 
Introduction of new, quieter subsonic airplanes m~tlng certlftratton requll'(\· 
menta of li"AR 86 (Federal Aviation Regulation-Part 36: Noise Standards, Air· 
craft-Type Certification). This review also Included meetings with the alrll~es, 
airport oJl(lrators, Boeing, General Electric, and repreS(mtatlves ot Government 
agencies active In aircraft noise. 

On September 11, 1970, I reported the first conclusions of the committee to 
you as follows : 

GT-4G8 G-71-38 

/ 
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1. The noise levels for the production SST should be the same as those 
imposed by FAR 36 for new four-engine, intercontinental, subsonic trans­
port aircraft. 

2. To meet the above objectl\'e, added emphasis should be giv{\n by Boeing 
and General Electric in their respective noise programs. 

Since that oral report, the c<>mmittee has kept abreast of the prog~ss on the 
program relative to reduction of the noise levels projected for the production 
SST. On ~"ebrunry 4, 1971, we reviewed In detail with Boeing and General Elec­
tric the status of engine and aircraft des!~n of the production SS'l' with re­
spect to noise. This re\'iew included results of recent tests on a number of jet 
noise suppressors, aircraft and engine performance, and the adequacy of en­
gineering methods in predicting the noise le,·els for the production SST. 

\Ye conclude that the le'\'el of technology demonstrated by Boeing and Gen­
eral Electric is sufficient to achle\·e the noi',e le\'el objecti'\'es we recommended. 
\Ve are a'\'allnble to discuss our findings with you and other coneerned parties 
as you deem appropriate. 

LEo L. BERANEK, 
Oha.lrman, SST Community Noise Advlao.,·y Oommfttcc. 

Dr. BERANEK. In summary, based on the findings of this commit­
tee, there does not appear any technical reason why a commercial 
supersonic transport ca1uwt be built which will be acceptable with re­
gard to noise, and we conclude from t.he other evidence that was 
presented to us and which is contained in r~ports that have been 
sent to t.he airline,s for the1n to study, that this airplane will achieve 
the goals that the SST office has set up for it in terms of range and 
load-carrying factor. 

Thank you very much. 
PRODUCTIVITY 

l[r. ~lcF ALI •• Thank you, Dr. Beranek. 
Before we start the questioning of the distinguished panel, in­

cluding yourself, have you an)' comment yon would like to 1nake 
about any of the testimony we have heard during the past day! 

~lr. 1\IAoRUDER. Yes; I do, ~lr. Chairman. I appreciate the opportu-
nity to do that at this thne. Then J>erhaps we can open up the whole 
group to your cross-exmnination, tf that pleases the cotntnitec. 

First of all, a gentleman testified yesterday on the subject of the vtt­
lidity of our product.ivity factors. I think the ilnplicat.ion was that 
because we did not include costs, our productivity factors were per­
hats not valid. 

want to say in the strongest possible way that this is nonsense. 
I think in the tern1s of the dictionary, producti,·it;Y is defined as Utat 
quality Jun·ing power of producing work. Produ<'hvit.y is that 9.uality 
or st.a'te of being pt·oductive. Cost is not a part of the definihon of 
productivity. 

I would like further to ree1nphasize, as I said in my o~ning state­
ment beforo I testified, that all of the f>roduct'ivity and balance-of­
trade studies that I test1fied to yesterday 1nve been reviewed both with 
respect to the fornnala, the content, and the actual level of the numbers, 
with the Civil Aeronautics Board, the Treasury Department, the 
C01nmerce Depnrt.ment, and the Export-Import· Bank. 'Ve are in 
complete agreement on t.he definition and the equation. 

TOTAL COST 

That does not mean that cost is not an important and decisive factor 
in the o\·eraH economics, but it is not in opposition in any way to the 
validity of productivity nu1nbers that I offered yesterday. 
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Total cost includes, in tern1s of operating costs, son1e of t.he :follow­
ing items. 

Crew costs are included. These, by the way, are speed-sensitive .. In 
other words, you can get an advantage by having a 1nm-c productive 
airplane in that equatton which includes a faster airplane. 

Fuel and oil costs, which are speed-seusit.i,·e. 
Insurance costs, which are speed-sensith·e. 
Depreciation costs and maintenance costs, both of which are speed­

sensi t.i ve. 
Ground property and equipment. . 
Aircraft ser,•icing, which is sperd-sensitin~-. That Jnllans t·he faster 

airplano has a break. It will do better than the slower, subsonic 
airplane .. 

Aircraft control costs. 
Cabin attendants and passenger food, which are both speed-sen-

sitive. 
Traffic servicing. 
Ad1ninistrativc services. 
Reservation and sales. 
Cargo sales and generaludministrution. 
All add up to t.he total direct and total indirect costs. 
You will remember the curve I showed yesterday with the total 

operating costs (fig. 56"). 
I want. to assure yon that those are the understood numbers that arc 

accepted by the agencies, and the ones that we usa. In summary the 
DOT stud1es show consistent and accurate detail on the elements of 
costs. The gentlemen testifying, I an1 afraid, from the information that 
I saw, and that which was related to tne, dealt in generalities, where we 
tried to deal in specifics. We submitted stll of our testhnony to the 
proper agencies inside the Government a ·td to the airlines and got 
con1plete agremnent.. 1\lany of the assump1 ions that were testified to 
yesterday by the opposition at-e incorrect. Turnaround times, the num­
ber of seats, the block times, et cetera, were incorrect for supersonic 
transport operating costs. 'Vhat I would like to reco1n1nend is that my 
office supply for the record what we consider to be accurate and cor­
rect productivity factors. 

Then a comparison can be 1nade using the opposition's tnethods but 
with what we consider to be the cort-ect. data for operating speed for 
the airct·aft and the number of seats. This will show, I believe, that 
our met!1ods and the opposition's methods, arc the same, if you use the 
proper 1nputs. 

SST VS. 7 4 7 PRODUCTIVITY 

I will give an exa1nple. At 3,600 nautical tniles using the opposition's 
data, the SST seats dtvided by time is 281 divided by 2.8 for 100. The 
747 scats divided by t.in1c is 384 scats O\'er 7 hours for 55. The ratio of 
productivity is n ratio of approximately 2. The exact number is 1.82. 
You will notice in my testimony yesterday I said the SST was approx­
imately twice the productivity of the lar~-at. and most efficient jumbo 
subsonic jet. 'Vith your penn1ssion, I would like to do that calculation 
and submit that for the record. 



562 

(The information follows:) 

PRODUCTIVITY-SST VS. 747, BASED ON TECHNICAL DATA FOR 3,600STATUTE MILE FliGHT I USING EQUATIONS 
PROPOSED BY RUSSELL BROWN, MARCH 3, 1971 

No. seats 10/90 ht tlass/eoath configuration on comparable 
hi~''·----.- ... -- .... -... . --.- ......... -.--- .... . 

Block tim&-hours a ••••••••••.•• _ ••••••••••••••••••••• 
Equivalent speed-m.p.h ••••••••••.••••••• _ .•...•••.•. 
Equation-passenger seats per hour ••••••••••.•••.•••••• 

SST 

281 
2.8 

(1,286) 
281=100 
2.8 

747 

384 
7 

(~ 
7 -ss 

Passenger seats per hour X distan« =- seal miles per hour 
(DOT standard) t ••••••••••••••••••••••••••••••••••• 1 00 X3,600 ... 360,000 55 X3,600 •198,000 

Ratio---SST to 747 

100 
-n==l.82 

=2 rounded 

1.82 

• Approximates CAB distance of 3,635 sl miles, New York-Paris. 
• From table6, Summary of Current EconomiC Studies of the U.S. SST, September 1969, Office of SST Development. 
•Includes all tulancf fti&ht time accordin& to standard definition of bloCk time by Air Transport AssociatiOn 1ncf all 

alrtrlft manufacturers. Excludes turl\lround time wblch Is not an element of bloCk time and not related to aircraft 
productivity. 

• Standard used In Flaure 50, openln& statement of W. M. Maaruder. 

AIRLINES' SUPPORT OF SST 

1\lr. l\1.\0RUDER. Second of nll a gentleman in opposition, a fonner 
Secretary of the Interior, test.ifled that the airlines do not want the 
SST. 

I have letters from the board chairmen or presidents of the top air­
lines in the United States and in the froo world indicating support for 
the SST. These letters have been made n\·ailable and are a part of the 
record. 

Mr. Yates rend two letters which I would like to emphasize are 
obsolete and do not l'eJ>resent in any way the 1970 position of those 
particular airlines. 'Vtth your pern1ission, I would like to read the 
actual letters for the record fr01n those two airlines. 

The first is United .Airlines, addressed to me and signed by the 
president of United Airlines, nt that thne ~fr. George l{eck. This is 
dated June 25, 1970. 

(The letter follows:) 



563 

Mr. W. M. Magruder 
Director SST Development 

~ 

June 25, 1970 

.. 

Office of the Secretary of Transportation 
Washington, D. c. 20590 · 

Dear Blli: 
. .. . . 

Recently several of us representlno the trunk llne 
industry discussed the SST development program and 
tho Industry's position relative to it. There was 
unanimous agreement that the most helpful action 
that could be forthcoming from the industry would be 
the issuance of an Industry position through the ATA • 

. . ·Stu Tipton ts currently drafUng this statement for the 
industry and I would expect. that it should oo available 
tn the reasonably near futuro •. 

. . . 
Therefore, I would prefer not to make any statements 
that are to be used publicly In the name of United Air 
Ltnes at thls time. It may be that you would wish to 
c:!lscuss this m~tter further with Stu Tipton • . 
Rest regards • 

GEK:n'\1 

(Dictated by Mr. Keck but· 
Signed In his absence) 

Sincerely, 

~h 
n,. :f. 

ltttU.: lit Glow r.,tt~ lllittoil, .,.lttM, u ... *"'II trtilt we"~~ IJ 
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J .. E'ITER FROl\1 TilE PRESIDENT OF EASTERN AIRLINES 

~fr. ~fAORUDER. ~fr. Tipton is here and is going to testify. I need only 
say that he did testify last year in c01nplete and 100-percent support 
of" the SST, reflecting Air. l{eck's position also. 

I also have a letter het-e sig11ed by ~[r. Sam lligginbottom, now 
president of Eastern Airlines, dated J nne 24, 1970.- I would like to 
insert it in the reoord. 

~fr. ~fcF .. u,r.. 'Ve shall include it in the record at this point. 
(The letter follows:) 
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UECUTI\'( VICE P~CSIOENT AND GCN£RA\. HANAG[R 

June 24, 1970 

Mr. W'. M. Magrudet 
Director, SST Development 
Office of the Sccrct~ry of Transportation 
Washi~gton, D. C. 20590 

De·a1.· Dill: · 
"-. ..:- . 

During the past fe\-7 months; the U. S. SST Program 
has reached a stage of development whc~c little, if any, 
gains can be made by additional f.tudy. The technical 
qucs lions remaining can only lie ans~.,ered by ·act.ual f 1 ight 
te~t:J of the propo~cd confi.guration. East~rn has bel icvcd 
etrongly in the continued improvement of air tr~nsportation, 
and while speed is not the only service we can offer, it 
certainly contributes heavily to both convenience or ser­
vice and improved productivity. 

I ' 

lliAtorically, the advantages of spend have aluays 
bornP. fruit. Larger and £ancien.· ships and trains eli(! not 
save those modes of transportal:i on from the competi l'ive 
push of the aircraft, and certainly the grmo~th of air travel 
in the pnst decade \lould not have heen nearly as spectac­
ular if the jet had not entered the picture. ~lile the 
curre"t generation o! wide body jets docs off~r the posci­
bility of substantial improvement in service and productiv­
ity, they all lack the clement of speed improvement that 
has .been cha1·actcristlc of our busincs~. There f.t; no qucs .. 
. tion in my mind but that progress wi 11 de:mnnd .the :Hlvant ·Of 
the SST, if not by a U. S. manufacturer, then, by some othar 
government sponsored project. · 

As you are no doubt aware, 'the·Concorde· sccrns to be 
11\Qcting fts technical objectives very wt.1ll, and if there 
can be .1ny criticisn of that: program, it should be :d11~cd 
'C\ot·c at the appnrC"nt misrn.ttc.h of t·cv,~nuc t'otentinl nnd fore­
cast operating cost. Huch of thi!: <'an be ntt:rib'..ltad to the 
lcn(~th of t:irna it h~s taken to dc-ve:lop th~ aircraft \-:hilc a 
rapidly <·hnng'ing c:connr.~y h.1s J i tm~ally n.m ~'.Jay frCJ;' the 
rcv~nue <'8p3bility with little or polhinn the ~anu(ncturcrs 
coulll do about it once they ~·ere coi-l.~• it t:ecl. 
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June 24, 1970 

It has been our d~sire to avoid this pitfall on the 
U. S. Program, and to this end ,,c have ahmys advocated a 
dccoupling of the prototype and production program so that 
we ~an get the maximum benefit of the. test program before 
production, and then having achieved that benefit, move 
into the production design as rapidly as possible to mini­
mdze the creation of any economic gap. 

In sqmmary, it is Eastern's position that: 
.. ' . 

1. Increased speed of aircraft will be a sale• 
able commodity in the fu.turc just as it has in 
the past. · ~ · : 

2. Other countries arc substa~tially ahead of 
the u. S. in the devqlopmcnt of the SST. although 

~ their aircraft leaves ·something to be desired 
from an economic point of vic'"· 

3. In order for the United States to maintain 
its leadership in the manuf~cture of aiv trans­
portation, we must proceed w~th new development 
.on all fronts. 

4. Thc·U. ~. SST prototype program should go 
forth as raridly as possible, or we run the risk 
of allol·dng our competitors sufficient time to 
develop nnd produce more attractive versions of 
the prc&cnt design. 

Sincerely, 

· . ··~1.t."'V . ;.: ,,yi'l 

• L. Higginbottom 

cc: Mr. F. D. Hall 
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~{r. ?tfAORUDER. I also have available for the record a summary of a 
very unusual hearing dated last year, I believe, December 7, wherein 
the to.P airline presidents gathered in emergency session in the 'Vings 
Club 1n New York, and issued a very strong statement on behalf of the 
airlines, supporting the SST prototype development program. That 
meeting was cl1aired by Afr. Halaby, but was attended by the big fiT£', 
and included letters from other major airlines. I would 1ike to say I 
don't know who Secretary Udall talks to in the airlines, but it. is 
celtainly not the presidents and board chairJnen. 

(The informatiOn follows:) 
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. 1·1a:ior ai:rl:lncn of the Uni tc<l Stntcs held a preos conference today, 
lJe:~ct:tb<:r 7, 1970, at the l'lingG Cluu in Hell Yorl;: City's Biltmore Hotel. 
lrttcnd:i.n~ \·w:rc Hajccb Ha.lnby, l'rocidcnt nntl Chief: Exccuti vc .of' Pnn 
/,rncr:i.ccm H.:.rl<l Airl-1'-'YS; Charles •.rillinzhnst, ChAh·,non of the noard, 'I'l!A, 
Ocm·ee Sprd~cr, Pro!;;l.<!cnt cmd Chl~f E.:-~ccuti vc Officc:r, Amcric~n Aii.·l:tne&; 
J.'J.oyd JI<.:.ll, PresicJcnt antl. Chief l~xccutivc O.fficer, Eastc:t'n Air Lines; an<l 
John DJ n.e};J:lan, Vice l'ros:i.dcnt Pnbl:lc Af.fn:i.r5 l'cprescnting Gcorec Kcck, 
Preuidcnt lJ.nd Chlci' 1:~:-:<::cv.t:i.vc Ofr:i.ccr, United Airlinqs. 

:rn a ste.tr.!rn(!nt on behalf of those prcaont J.fr. Hnlaby said.: 

He are he).•c tc·dny· to express our convicUons that the Ul1i ted S·i;ntcs 
. Eho\l1d p:coccecl liJ th th•) ·}n·og:..·r-tn to builcl tuo protot;ypc r.'{perconic 
trHn~pCJx·tu for te~::t <tn_cl rcscal'ch purpo:>eB. 

~hln p:.:o0ro.m is csscnt.:tnl r.o th.?.t ue do not foreclose the poss:i.­
bD.:tt~· of our country l•uildinr; tlw airpl<•'1e of the future end fol·c­
:f'n:tt t.ho.:i; oppol·t\mi ty :tm;tcn<l to the. Hr:U:;j_sh, French or Rtu~r.:i.nns. 

Tht: fic:n:d·.o 1 z rcvcrs<:.J. of Ar.1e:r.i.cn. 1 r. sup~rsQn:i.c t1·annport p1•cEr.::n is n. 
dr<J.C t.:i.c e:r.tl··cme J,1c~r.p:t•n. Here l':<t~ n n:i.nc ~'cu.:c olcl poli<:y r;u.p;).:n·tccl 
by thr,,o P.l.'.t•oitl(;n·~s----in:tt.:tatc<'l. t.y Pl'Cfl:i.dc:rJ'C; Kennedy and :n~.pportC!.c1 b:>• 
.Pre::::i.r)cnt:::: Jolm~:0n and Hixon---nnd by f.tvc Ccng:r·n~.~~C'S s:tnc:c thc:.1, a 
')n·ogW•'l1 utncllecl b~r oco:cco (,f Cong:t•t•soio:oP.l co;~·l;l:i.ttccs. l!e thOUGht 
there uas no douht as to the cou;1-Lry 1 s polic~,r, only the qucst:i.on of' 
hou much Pppropl·:i.ation 8hould be nlloc~~~tcd on \lha t Echedulc. 

After B'(,ud~r:i.ng t.he dcbn.tc, the Chief Bxccutivc. of the a:i.r:Unes rep­
reHon.'t.cd hero todr~y rcn.lizc th:::·tm~i?sc')~.n::o.:l;orn of tlw United s·:.:,?.tcr.. cio 
nt;Jt \l.nu.orotund the pro~ram ancllbni; 'rcv'u~~ud its field in the ninth 
ycn:c o1' tho program. 

There h<wo been a nwnbe)' of questions on}wd·on. tho u.s. SS'l' develop­
men·~ pr.:>grnm and \•}e l'Tould l:l.ke to reply to them. 

Tho first question is l'lhcther or not. ti1e airl:i.ncs support this 'pro­
gram'! 

The a.Ylsl:cr is W1cquivocr,lly ue support the pror;rm.\ to build t\iO 
prototypes, then to decide \·:hcthe:c or not a production model :::hould 
be built, of Hhf!.t specifications \·lith all of the test data before v.s, 
not speculation by sc:icmtists pro and con but actual hard facts bcrm·c 
us. Thj s proo·au, thc1·eforc, has the support of' the airline 1ndustry. 

_Second, arc lie able to pay for our ~art of the progrrun? 

He bel:i.cvc thf.!t the r;ovcrn'l".cnt ancl the eol'Ospncc indur..try and the 
airlines will be able to arranGe for each to pny its port in the 
titr.: period 19'(6 to 1980. ' · 

'l'h.trd > 0Yc uc :prnpn.l.·ctl to irwcr:t :l.n the m·o[~r.:,·;,? 
six 

'.ri'iCnty/ airline~~ h~vc .· .lre\!.ciy put up $81 Jn:Ulion :i.n the pro.:-;rn.m-­
~a8 million for Pnn 1'.1:1 a::_onc--l.lOncy \·:c could have ur..cd otlH..:r;·;.tuc, 
bnt Hlri.ch i:(! pn:id into the U.n. 'f'rc•tsury five yon.rs a~o ac our 
cvl<icncc: o1' fn:i th :\ n tho pro(',l'~ln. 
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.~ 

Fourth, how about ·the airplane on~ine and en6ine manufacturers? 

They have invested s~nc $206 million and arc committed to invest 
.furt.hc~ as the program progresses. 

Fifth, ,.,hat about jobs? 

The American program ~ea.ns jobs>., tax revenues,,. a riworablc balance 
of t1·a.dc. It means the creation or jobs for Americc.:ns, not the ex-
port of jobS··- not only for 1971 end 19~(2 but for tho entil·e decade m1· 
probably the next tuo d.ccadcs. He think that keeping thousnnds of 
highly skilled }>eoplc e1:1ployed in o.ny econo;ny that hau aJJrlOst five 
m.illion .uner.1ploycd 1·1ould be a high na:tional priori t~, 

Sixth, 1~ this n subsi(ly by tpe v~ s. G6ve:L"i1mcnt.? 

It is not a subsidy t.o lnbor, the manui'ac~t.urers pr to t.he a:b•J.:i.ncs. 
?:'he r;ovcrnmcut est:i.mvtes that the SST, if succensful 1·1ill rc~turn :l·~~ ... 
:S.nvcstmcnt to the U.s. Govcrn."llent··-n billion dollnrn if 500 ah·c.:1·aft 
~l'C so;td. 

Seventh, l'lha.t sort of a supersonic Hill l7e a~ ab•lines ncccpt? 

OnJ.y one that is snfc am\ econo:r~:tcally arid oocia.lly nccept.::.ulc. 

We haven't the slightest ~ ntent:i on of Gonic boornin~ our 
passcn~Cl'S Ol' prospcct.i vc passcngC;r:.:> or our pror.pC!rt;i ve 
shippers. We haven't the sliehtcst intention or makine 
any more disturbances at r.irports than l·IC nov1 make and 

. we have assumed o.ll along that none or the Govern111cnts 
· 'in '"hic}J. He micht be pcrmi ttcd to operat.o thj s airplane 

would per~it nny such social drunage or disturbance. ~ot 
only does. the Govermnent prohibit such dnmngc or disturbnncc, 

.but we would not undertake it. Th~ fact is that we do not 
yet kno\'1 whether there \'IOUld be any, dn!~n~e or disturbance, 
\-1c l'lill only i'J'lOVI When development and testing are complete, ' 

The SST is coining, The sole question 
or l·lhether vtc let someone else do it. 
the benefits, . 

is l'lhcther '-:c do it, 
If we do it we will gain 

lf somebody else do~s it, .v:c ''*ill lose lwrld leaderr.hip in aviation 
as we have lost it in shjpping, As we look around the world and 
sec what is huppcnine in steel production, automobile production, 
textile production, is there not some basis for the conclusion 
that we had better hold tieht to what production advantages we 

· still have? · 

We believe opponents of the SST have been minc;uidcd in \Ianting 
to cancel the prototype pt·oermn \·:hen. that proc;ra1,1 is specifically 
dcsicncd to doterminc whoLhcr or not an cnvlronmcntnlly sHL~sfactory 
SST can be built~ 

\ole believe opponents of the SST l1c:.ve seriour.ly undcrcstimntccl 
the ndveroe economic cff11cts, bot.h immcdintc nnd lona term, 
of cnnc~l:ine the progrn1.1. 
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ROYALTY 

Mr. MAGRUDER. A second item I would like to answer is the point 
made in the testimony yesterday in opposition to the SST, that there 
will be no royalty paid back to the Government until the lOlst air­
craft. I want to emphasize most strongly this is simply not true. The 
contract says the United States Governn1ent can require a royalty on 
the very first airplane. 

OIL RF.SERVES 

The next item that I would like to rebut is a state1nent to the effect 
that the United States' SST, or SST's in general, will use up the 
world's oil reserves. 

I am not an expert on the size of the oil reserves and would like to 
quote from the following study from the Department of the Interior 
which my office asked for, following publication of a similar statement 
in a London newspaper. By the way, it was the same newspaper that 
recently published an article saying that BOAC and Air France did 
not want the Concorde. This statement was followed within 24 hours 
by denials frmn both BOAC and Air France, fully supporting their 
position on purchasing the Concorde. 

This particular letter is addressed to me frmn the Assistant Secre­
tary of the Interir,r, and I quote: 

ThP rPsult."' of our invpsthmtions are attached for your information. The 
basic conclusion is that the SST's will not be a threat to the world's oil supply. 
There will be adequatP jet fu£>1 available to power the total world jet fleet air­
craft well into the year 2000 and beyond. 

Thev offer some figures already included in the testimony that show 
this. One figure shows that the oil reserves are being discovered at a 
significantly faster rate than oil is being consumed, in spite of jets, 
SST's, and so forth. Another figure shows that 5 percent of the pro­
jected crude oil production, a very conservative estilnate, is more than 
adequate to supply all of the civil jet fuel dmnands, including the 
SST's. That is through the ye,ar 2000. Another fig-ure shows that gaso­
line for automobiles, and 1iot jet fuel for aircraft, will continue to be 
the major driving force in crude oil consu1nption. 

Mr. CoNTE. I couldn't hear that. 
1\Ir. 1\fAGRUDER. The last item was a figure which showed that gaso­

linP- for autotnobiles, not jet fuel for aircraft, will continue to be the 
major driving force in crude oil consumption. As a matter of fact, I 
think that the jet fleet represents something of the order of 3 percent 
of the total consumption of fuel, so it is a verv small percentage. 

1\fr. CoNTij, Can I make an observation here?· 
1\Ir. 1\fcF ALI .... Yes. 
1\fr. CoN'rl<-:. Dr. Singer was snickering there, I noticed, in regard to 

the oil shortage; but let me tell you we have difficulty on the eastern 
seaboard getting oil. There is an oil quota put on ·by the Federal 
Government for the past year to preserve the oil supply and resources 
c,f Texas, Oklahoma, and IAuisiana. That is the only reason (in the 
guise of national security) that we can't use up this oil. 'Ve have a 
shortage of oil in New England today. 

~fr. YATF~. 'Ve have a shortage in Illinois, too, 1\fr. Conte. 
1\fr. CoNTE. A very serious one. 
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Dr. SINGER. You misread my smile. I am well aware of the oil 
shortage, since I am in the Department of the Interior. 

Mr. CoNTE. ~laybe you can heJp n1e get rid of that quota then. 
Thnnk you. 

INTERNATIONAL AIR TRAVEL 

Mr. MAGRUDER. Another item, Mr. Chait1nan, that I would like to 
rebut, is a statement 1nade by a Congressman who testified _yesterday 
that only 1 percent of the population benefited from the SST. 

Mr. BoLAND. Mr. Magruder, will you give that state1nent again~ 
'Vhat was the testitnony l 

Mr. MAGRUDER. Yes. A Congressman testified yest~rd~y that only 1 
percent of the U.S. population would benefit from the SST. I would 
like to put in the record that, based on calculations that have been 
reviewed by the CAB and A TA, it can be shown that 10 percent of 
the 1985 U.S. poEulation, or 25 million people, will be traveling by 
SST's. I would lL<e to further point out that 900,000 passengers trav­
eled during July of last year, between the United States and Europe, 
based on lATA data, and by 1985 that number will triP.le. 

This nu1nber of 10 l?ercent of the population, or 25 million, does not 
include people who will be traveling from the western shore to Hono­
lulu, and from the eastern shore to places in the Caribbean, which is 
expected to be another 9 million Americans, so the 1-percent popula­
tion benefit statement is quite misleading, based on the statistics 
available. 

Mr. Y ATF..s. How does lATA know that~ 
Mr. MAGRUDER. I beg your pardon~ 
Mr. YATES. How does lATA come to that conclusion of what the 

passenger travel in 1985 will be~ 
Mr. MAGRUDER. The estimates are based on studies--
~ir. Y ATF..s. There is no SST in existence at the present time. It will 

not be in existence for many years. 
Mr. ~fAoRUDER. It is based on the projection of travel ur. through 

the present time, which is known, plus the travel which will be pro­
jected on a conservative growth, which I showed the other day, of 
about a 9-percent rate. 

Then we use 75 to 80 percent of the international air routes as SST 
routes, and by that projection we can arive at 20 million Americans 
will be travehng by 1985 on SST's. The lATA figure, I 1nust say, is 
the current figure of 900,000 for July of 1970. 

Mr. YAn~. I am sorry? 
Mr. MAGRUDER. The 'lATA figure is the current figure. The projec-

tions are our own, with assistance from CAB, AT A, and others. 
Mr. McFALL. Have you concluded, Mr. Magruder~ 
Mr. MAGRUDER. Ihaveonemore. 
Mr. YATES. I didn't understand that last answer, Mr. Magruder. Did 

you say you testified as to what the lATA figure would be for 1985? 
Are vou now saying that is not the lATA figure, but yours? 

Mr. ~IAGRUDF~. I am sorrv if I misled von. The lATA figures are 
International Air Transport figures based on what is going on cur­
rently, and I quoted numbers, for July of 1970. I think I said, 900,000 
passengers went to and from Europe. 

Mr. YATES. But not by SST. 
Mr. MAGRUDER. In July of 1970 ~ 
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Mr. YATES. "\Vhat you did then was to extrapolate 1 
Mr. MAoRumm. Yes, sir. 
Mr. YATES. Based upon whnt the present international travel is, and 

what you conceive the SST routes will be in·the future, and use that 
us being the basis for SST travel in 1985, which assumes that there 
will be, at some point between now and 1985, SST's c01ning into 
existence. 

Mr. !IAGRUDER. Your statement is correct, and that is the only way 
we can do it, and the only way the CAB and others can do it. 

!-Ir. !fcFALL. It is important to know the basic infor1nation as to 
how many people are flying today overseas. 

Mr. l\IAORUDER. Absolutely. 
Mr. !lcF ALL. I think there is a substantial number, and if we have 

that for record, what the expectation of overseas travel would be in 
1980, I am sure we will have solid information. I think the testimony 
yesterday was that this is a jet set which is a very minor part of our 
luxury-loving population. 

Mr. BoLAND. But one of the 1nost telling arguments with the public, 
of course. 

Mr. YATES. And rightfully so. It will be for a superfare group. 
~lr. BoLAND. That is questionable. 
Mr. ~fcF.\LIJ. 'Ve will ha\'e a recorded te11er \'ote, we. are inforn1ed, 

in a very short time. For that reason, we will recess for a short titne. 
(Recess.) 
~fr. !fcFALL. You had one n10re point that you wanted to make. 
~fr. MAGRUDER. I am ready for any cross-examination. 

NEW YORK TillES ARTICLE ON SCEP 

Mr. McFALL. Dr. Kellogg, on pa.ge 4 of your statement you refer to 
the fact that you were chairman of the Climatic Effects Working 
Group for SCEP. On August 2, 1970, the New York Times carried an 
article entitled "Scientists .Ask SST Delay Pending Study of Pollu­
tion." I will read the first two paragraphs of that article. 

Scientists from the United States and EuroPE>, after a month-long nieettug 
here on environmental problems, recommended today that large-scale operation 
of supersonic transport planes be delayed until serious questions about the 
planes' potential for environmental contamination can be answered. 

The scientists, concluding their study of global pollution problems and effects 
on the earth and its climate, indicated that regular stratospheric flights by such 
planes could cause an increase in cloud formation and higher stratoS}Jherlc tem­
peratures, with consequences that are unpredictable. 

Are you familiar with thi.s article~ 
Dr. l{ELLooo. Yes, I am, Mr. Chairman. 
~fr. !-fcFALL. Do you feel the article accurately presented the re­

sults of your study? 
Dr. l{F~IAKlG. The article as a whole-it has been sometime since I 

read it-my itnpression was that the article as a whole reported fairly 
on it, and I think it. was just the headline that was v~ry misleading, 
and, of course, some people just look at the headlines. Let me read the 
statement in t~1is report th~t is echoed in that headline incorrectly. 
The statement 1n the report 1s as follows: 

'Ve recommend that uncertainties about SST contamination and its effects be 
resolved before large-scale operation of SST's begins. 
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Of course the intent, if anybody read the report-., of that would he 
clear. We were recommending a research progratn. 'Ve felt that with 
nn adequate research pro~ram, we could resolve the uncertainties in 
our estitnate before a decision ·had to be made about full-scale opera­
tions of the SST's. There wasn't anybody in our working group who 
would not have been violently opposed to the SST progrrun, if we 
could find an environmental effect that would be deleterious. We 
couldn't find anything that would be deleterious. 'Ve, nevertheless, 
recommended that. we look into it. We did not recomtnend that the 
SST program hold its breath while we looked into it. 

Mr. McFALl. .. A portion of the report was presented to the com­
mittee yesterday. This is from page 107. 

We perceive that man's activities as he files the projected 500 SST's can 
have a clearly measurable effect in large reglonJ of the world where they wlll 
fly, and quite possibly on a global scale. The efl'ects will be most pronounced 
in the stratosphere, but we cannot exclude the possibility of significant effects 
at the surface. We must emphasize that, due to the uncertainties in the avail­
able information and its interpretation, we cannot be certain about the mag­
nitude of the various efl'ects. 

Therefore, we recommend that uncertainties about SST contamination and its 
effects be resolved before large-scale operation of SST's is implemented. 

Is this the same thing that you discussed? · 
Dr. l{ELLOGO. The way the report is organized is to have a smnmary 

of all of the recommendations at the beginning. The sunnnary that 
I was reading fron1 earlier was on page 17. On page 107 is the full 
text, which includes that statement. It IS the sa1ne statmnent word for 
word, I believe. 

ENVIRONliENTAL RESEARCH 

Mr. ~IcFAI .. L. What environmental research is presently being ac­
conlplished that will provide answers related to the SST climate 
modification questions~ 

- Dr. KELLOGG. The envirmnnental research planned~ 
Mr. McF ALI ... Presently being accon1plished or planned? 
Dr. KEI.Looo. The SCEP report does go into smne of the. research 

that is needed, in order to clarify the question, and I can summarize 
this very briefly. Incidentally this is also the basis for a pro~rmn that 
the Deparhnent of Transportation is already planning, which covers 
the satne general elements that I will n1ention. 

First of all, we need to know what the emissions of the SST are in 
flight. At the time we did the study, there were quite a few UJlcer­
tainties about just what is going to cmne out of that tailpipe, and in 
particular the :particle emission and the nitric oxide mnission. This 
needs to be clanfied. 

Another aspect is what happens to these particles in the stratosphere 
where they are subject to a very cmnplicated environment involving a 
lot of ozone and ultraviolet radiation. 

We understand a good deal about the reactions that take place there, 
but. it seems to 1ne that there are enough uncertainties so that we have 
to do some more homework, to refine. what we have concluded. In par­
ticular we must look at the question of the interaction between water 
vapor and maybe some of the other products of exhaust and ozone. 
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PROTOTYPE AS RESEARCH VEIDCLE 

1\:fr. 1\fcFAI..L. But as I recall the statement that 1\fr. l\fa~ruder 
quoted that you made, your opinion is that we can do this ktnd of 
research as we build prototypes. There is no need to delay building 
the prototypes or stop the progra1n at the present tin1e, in order to 
find the answers to these environmental questions. 

Dr. l{ELLOGG. This is correct, for two reasons really. One is that at 
the present titne there would be no reason, on an environ1nental basis, 
for not going ahead with the prototypes, or with the whole progran1 
for that matter. 

Second, we don't need to hnve the prototypes in being, in order to 
get started on the research program, because W(' can use other aircraft. 
"'c can study these matters in the laboratory and theoretically. 

Dr. SINGER. l\fay I just add a word, Mr. Chair1nan. The matter has 
co1ne up from time to time, do we need the prototypes in order to 
meet all of our environtnental concerns, and it has been debated both 
ways. 'Ve have thou~ht about this long and hard. 

Our considered op1nion is that we can resolve the outstanding con­
cerns by immediate research programs, but that there will be a few 
matters left, where we would like to have prototypes, in order to be 
100 percent sure. It is perhaps a difference between 99 percent sure and 
being 100 percent sure. Therefore, the prototypes will certainly aid in 
narrowing our uncertainty considerably, and increasing our con­
fidence. The program as we have had it presented to us bv the Depart­
ment of Transportation would in fact be completed in approximately 
2 years time, and give us the answers that we need in order to resolve 
these concerns. 

Mr.l\:fcFALL. Certainly you are not going to know the kind of sonic 
boom, are you that this plane in its configuration is going to produce~ 

Dr. SINGER. That is entirely correct. 
Mr. McFALL. Without the plane? 
Dr. SINGER. That is entirely correct. I am speaking now, however, 

just of the weather modification or climate modification aspects that 
we have discussed here, in our testimony. 

ENVIRONMENTAL MEASURE!tiEN'I'S 

Dr. KELLOGG. Mr. Chairman, there are a couple of other items that 
I would like to mention that need to be looked into here, in order to 
have a 1neaningful research program. '\Ve have to go on into, for 
instance, measurements of the conditions in the stratosphere. 'Ve at the 
National Center for Atmospheric Research, with the help of the Air 
Force, have been making such 1neasurements in the stratosphere, but 
on sort of a shoestring and a piggyback basis, and not often enou~h 
to really get a complete picture of \vhat is there. This work should be 
extended. This also is part of the Department of Transportation recom­
mendation or proposed program. 

Then, another aspect that needs to be looked into is a theoretical one, 
one that we can probably do by atmospheric models, using large com­
puters. This is ·to determine what happens to the atmosphere when you 
change something in the stratosphere. The interactions in the atmos­
phere, as you, I am sure, are aware, are very complex. We are not sure 
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what happens, for instance, when you change the ozone, when you 
change the water vapor. 'Ve know the direction of the change, but we 
are not sure of the magnitude; and we can get at this by good ahnos­
pheric tnodels, but th~e are hard to construct. "\Ve need the very best 
~eteor?lo~ists we can find to work on this probletn. They are not work­
Ing on It r1ght now. 

There are othtl.r aspects which I don't think I need •to go into. I feel 
they are a little less important, such as the study of cloudiness in polar 
re~ions and so forth. I think I have named the many components of 
the research program that I would like to see done, and I think the 
Department of Transportation, the NOAA, the AEC, which has 
been sampling the stratosphere, and of course the National Center for 
Atmospheric Research are all eager to work on this problem. 

Mr. 1\fAORUDER. Mr. Chairman, I was wondering if you could give 
me smne guidance. We had not intended that Dr. Beranek and Dr. 
J{ellogg be here tomorrow. Do you think that they would be required 
tomorrow~ 

Mr. McFAr.r.. Unless we finish with them tonight, and I don't sec 
how we can do that. 1\fr. Conte, would you like to ask questions of any 
of these gentletnen? 

Mr. CoNTE. Yes. 
Mr. MAGRUDER. Mr. Chairman, would it meet with your· approval if 

onlv Dr. Singer and Dr. Beranek are here ton1orrow morning? Dr. 
l{ellogg has a 9 o'clock meeting at the Goddard Space Center tomor­
row, but Dr. Singer can field the sa.me questions that Dr. J{el_logg does. 

Mr. CoNTE. Actually, I wiJl be very, very brief. I don't im_agine we 
will have many questions. 

Mr. 1\{AoRUDER. "\Ve are happy to stay here at your discretion. 
Mr. McFALL. In order to take care of this one particular little prob­

lem, let's see if we can get all the questions asked of Dr. J{ellogg 
tonight. 

SKIN CANCER 

1\:Ir. CoNTE. You state on page 5, Dr. J{ellogg, that a 10-percent in­
crease in water vapor would decrease the total ozone eontent of the 
stratosphere by 1 or 2 percent, but this change would be, using your 
words, "too imperceptible to measure." 

Yesterday we hea.rd from Dr. James McDonald. He stated that a 
1-percent decrease· in ozone can result. in a 5- to 10-percent increase 
in skin c~ncer. I !lm sorry, yesterday, I didn't ask him how he 
reached his conclusiOn on skin cancer because he ·Was not an 1\ID. Do 
you disagree with these fiindings ~ vVould you care to cmnment on 
these findings~ 

Dr. KELLOGG. I think, as I mentioned earlier, Mr. Conte, Professor 
Jim 1\fcDonald is a very good atmospheric scientist, and when he 
sticks to the subject of the atmosphere, I have really no quarrel with 
what he says. I think he undm'Stands the way the atmosphere behaves 
as well as anybody. 

The matter of putting this in perspective is what he tried to do, and 
I think there he gets a little out of his field, and I don't want to tan~le 
on the 1~1edical question. I would just simply like to put this into 
perspective. 

57-453-71-37 
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Mr. CoNTE. Let 1ne interrupt you there, and I hesitate to do so, but 
wouldn't it require smne 1nedical background to arrive at this con­
clusion, or could you arrive at this conclusion without medical back­
ground~ 

Dr. !{EUAlGG. I would rather not answer that question. I certainly 
wouldn't want personally to arrive at such a conclusion without a great 
deal of support frmn competent medical people. 

1\fr. CoNTE. You have answered it. Go ahead. 
Dr. !(Eu~ooo. The 1 percent in total ozone, or make it 2 percent 

change in total ozone is superimposed on ,·ery big fluctuations, 50 to 
75 percent, and these occur frmn day to day, season to season, and frmn 
place to place. It is a variable thing. You can change the ozone above 
you, which is what we are talking about)_ by about 1112 percent by g_oing 
fron1 sea level to n1y hmne in Boulder, colo. You can also change It by 
going something in the order of 50 to 100 1niles north or south. Then 
on the airplane cmning in 'Vednesday, I was playing wit~1 Ji.m Mc­
Donald's figure of 10,000 eases of skin cancer, and demded It nught be 
fun to play his game for a 1noment. Everything is related to everything 
else, according to his argmnent, in a perfectly linear way, so if you 
change something by a certain fraction, everything else changes by the 
sa1ne fraction. 

Ten thousand cases of skin cancer in a population of 200 million 
corresponds to about one in 20~000, so in a Eense it has a probability of 
affecting you or 1ne of one in 20,000, and anything we can do to reduce 
our exposure by that same fraction ought to eliminate the effect of the 
SST's, and on that basis, a man who goes out into the sun every day of 
his life has to w~ar a hat one day-you 1ive about 20,000 days, you see, 
so you have reduced that P.robabi1ity, and in a sense eliminated the effect 
of the SST. If you are hke 1ne and just go out weekends, I figure you 
have to wear a hat once in 100 years, and if you have to go and sit on 
the beach, and you are worried about total body exposure, then you 
should cover your bikini with a bathrobe once in 2,000 years, about. 
It seen1s to n1e that this kind of thing puts the l\fcDonald type of 
argument into perspective. 

WATER VAPOR 

l\fr. CoNTE. Page 6 of your statmnent: In view of ''the inadequacies of 
the l\£astenbrook stratospheric humidity measure1nents," are other 
programs being set up to rectify the situation and if so, what are 
they? 

Dr. !(ELLOGG. The 1neasurmnents of stratospheric water vapor are 
extremely difficult, and so far as I know IIenry l\fastenbrook is the 
only one who has been making a long series of Jneasurements with 
proper instrumentation. There have been other atte1npts, but they 
have given results which don't make ,·ery much sense. 

I think it is fair to say that there are several plans to get into this 
business, and measure ,\·ater vapor in the stratosphere tnore exten­
sively, including plans at the National Center for Atn1ospheric Re­
search. but we have only just beg-un them. This is part of the Depart­
Jnent of Transportation's program. and I hope that we can get started 
right a way on this. 

1\fr. CoNTf~. On page 12 of your statement you state that: "Our gen­
eral theories of climatic change are still very shaky." There is a need 
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for a great deal more knowledge about these matters. According to 
your group, how large a scale would SST operations have to be to 
have imperceptible and trival effects on the clilnate '{ 

Dr. l(ELLOGG. The statements are based on calculations which have 
taken only two things into account in the atJnosphere, water vapor 
absorption and infrared radiation. You can calculate how much infra­
red radiation will be absorbed and emitted, when you add tnore water 
vapor to the stratosJ?here. 

The best calculations that have been done so far, that I know about, 
were those made by Dr. Manabe and his colleague, 'Vetherald, at the 
NOAA Geophysics Laboratory which published these results in 1967. 
These are the results that we quote. However, the reason I say these 
are incomplete calculationl3 is because they only calculate what hap­
pens in a vertical column of the atmosphere, and these calculations do 
not take into account the w."ty in which the atmosphere would adjust 
on a larger scale. If you heat the atmosphere in one place it is going to 
start modng to readjust itself, and there the ~fanabe-,Vetherald 
calculation does not take what we call the dyna1nics situation into 
account. It is the best calculation we have, however. 

Mr. CoNTE. I read son1ething the other day that intrigued me. This 
is really a diversion, that the air is wartner in the Atlantic for the SST 
run than it would be from the west coast of the United States over to 
Australia, let's say. There the air would be tnuch colder. As you get 
up higher over the Atlantic. the air becomes wanner. Is that true? 

Dr. l(ELLOGG. I think maybe yon are referring to the latitude ehange 
in temperature. The stratosphere is colder in equatorial regions at this 
level than it is at 1niddle latitudes and is wartner over the pole. It is 
peculiar. It is just the opposite of the way it is here at the ground. 

ENVIRONl\IENTAL RESEARCH GROUPS 

~fr. CoNTE. That is how lhnited my knowledge is about climatie 
conditions. On page 13, can you outline for the cmnmittee exactly 
what the researeh group is engaged in, relative to future SST opera­
tions 1 

Dr. l{ELLOGG. Well, a number of research groups would be involved. 
There are very few involved right at the moment. The work that we 
know about going on right now has to do with engine emission tests 
underway at the General Eleetric Co. In fact, it is the results of the 
GE studies that were quoted in our SCEP report. I understand that 
they are still working on this and have better numbers now, so that 
is one group that is working on it already, General Eleetric. 

As I mentioned, NCAR, my organization, with the hell) of the 
Air 'Veather Service and the AEC, has for some time been undertaking 
sa.tnpling of the stratosphere, and the AEC even before these hearings 
had agreed to step up this sampling progratn to twiee a year on a basis 
which will involve four stations up and down roughly the 'Vest Coast 
of the lJnited States, Centrnl America, and South America. One of 
those bases will be in Argentina. And from these four bases in Argen­
tina, Panama, Albuquerque, and Alaska we will run a really good 
cross section of the stratosphere to find out what is there. As I say, this 
is AEC-sponsored and involves Air 'Veather Service and NCAR, with 
filters and sampling devices on the aircraft. 
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The NOAA has also made a long series of observations from the 
ground of various residuals in the atmosphere, particularly from 
l\fauna Loa Observatory, whieh I think are pertinent to this que,stion. 
They also have the Geophysical Fluid Dynamics Laboratory, which 
I already referred to, in Princeton, N.J., ·whieh is doing outstanding 
work in modeling of the atmosphere, so they will also be, hopefully, 
involved in further studies of these theoretical questions that are so 
rlifficult.right now. 

1\[r. CoNTF.. 'Vill you be working c1osely in this progrmn with DOT 1 
Dr. J{F.LI..OGG. Ye,s, sir; I think 1ny name showed up on Dr. Singer's 

advisory committee to DOT, and I \vill be extren1ely interested in see­
ing that this program is a good one. I will give it all the advice I can 
ana hope that. NCAR itself can also help where we have some know­
how. 

There is one other aspect of it. I mentioned ozone in the photochemi~ 
cal reactions that involve water vapor in ozone, and the lTniversity of 
Colorado is still working on that problem under Professor London. 
It is a group that. is tryutg to refine the calculations that have been 
quoted by our SCEP report and also by Professor McDonald. It is a 
very complicated calculation. 

POSITif,N OF DR. SINGER WITH RESPECT TO TJIJoj SST 

1\lr. CoNTE. You mentioned Dr. Singer's committee. I was intrigued 
with Dr. Singer's opening statem.ent in which he said that when he ac­
cepted this chairmanship he was not a supporter of the SST program 
and he had not taken a stand either for or against the SST. 

Dr. SINGER. That is correct, sir. 
Mr. CoNTE. Have you changed your position since you became 

chairman? 
Dr. SINGER. I have only been chairman for a very short time. I have 

not had a chance to study the program. The first briefiing I had on 
the SST was this week at these committee hearin,gs and the first ex­
posure that I have had to the econmnics of the SST was yesterday 
when Mr. Magruder gave his presentation. 

Mr. CoNTE. So, in answer to nty question, have you changed your 
position~ 

Dr. SINGER. No; I don't think so. I haven't heard all the sides yet 
and I must say I atn very impressed bv 1\fr. lfngrnder·'s statement and 
it sounds logical to tne. I think I want to study it carefully and I 
would like to also see what the other side has to say. I mn s'peaking 
about economics now. 

Mr. CoNTE. That makes n1y job a lot easier because I have the smne 
difficulties. 

Oil, RESERVES 

Dr. SINGER. Incidentally, when I smiled before it. was in connection 
with the statement that the SST would use up oil resources. It. is a sad 
thing that our oil resources will be used up but it won't be because of 
the SST. 

~fr. CoNTE. No, but, you see, we get buffeted. I say we. The peonle 
who have been fi~hting for increased oil get buffeted from all sides. 
'Ve get buffeted frmn Interior. You know, "There is a shortage of oil 
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and therefore we have to have these quotas because of the natiohal 
security," and then you are buffeted on the other side and guys come 
over here now and say, "'\Ve have enough oil. We have oil coming out 
of our ears tmtil the year 2000." I get all these contradictory state­
ments. After a while, I get a bit frustrated, to say the least, espe­
cially when you come from my part of the country whieh is so de­
pendent upon oil. If there is that much oil, why not give it to us? Why 
not do away with the quota system? Then you go to another depart­
ment and they p:ive you another story. 

Dr. SINGER. Perhaps this is n separate question, but as far as trans­
portation is cm.1cernedi l~y far the largest amount of oil will be used 
by the autmnobile at al times. 
• ~Ir. CoNTE. lJnle~ 'Ye chnnge the engine. 
Dr. SINGER. Unless we ~make it much more efficient, yes, unless we 

give up the automobile for mass transportation. The great advanta~ 
of vehicles of mass transportation like jets of all kinds, subsonic, 
supersonic, of course is that they take more people in a more efficient 
way, so they are actually saving us oil. 

Mr. CoNTE. On the tioise and cutting the noise factor down, I don't 
know whether you should field this question, but has that cut down the 
efficiency of the tnotor~ Has it slo·wed down the speed? · 

Dr. BERANEK. No. Actually, the change to the nonafterburning type 
of engine has incrensed the efficieney of the engine and there will be 
1nore complete combustion with the nonafterburning type than there 
will be with the ~ftevburner type. 

Dr. SINGER. 'Vhen yon get 1nore complete combustion you get less 
pollution. So the overall change has been very efficient from every 
point of view. 

Mr. CoNTE. Mr. Chairman, I have no further questions of Mr. 
l{ellogg. 

EFFECT OF SST POLLUTANTS 

~Ir. BoLAND. I don't have any particular questions f.or Dr. Kellogg, 
but I mn chairing another committee tomorrow and sinee we are bid­
ing our time until ~fr. Yates gets back I 1nay direct some of my ques­
tions to Dr. Singer. 

Doctor, I was impressed with your statement, very much impressed 
with it, and I was particularly impressed with the provis~ons under 
which yon took the assignment. You indicated that your field of ex­
pertise ·is the environn1ent and radiation and you would be happy to 
serve because you want to make sure the scientific data are not mis­
used either to support the SST progrmn or to oppose it. I couldn't 
think of a statement that deserves to be more a.pplauded I know that. 
over the past few years pe~le have been taking w·hat they say is scien­
tific data to support the SST or to o.Ppose it. I note that on the last 
page of y~ntr s~atement, page 11, yon uulicate there is no question that 
the SST IS gmng- to release some pollutants into the atmospJ:.ere, but 
it is doubtful whether they will be of hny significance. Yon rest on 
that statement, don't you~ 

D1-. SINGEH. Yes, sii .. 
~fr. Bm ... \ND. Can you say that that is so now without any further 

research on what the ilnpact of the SST will be upon the envii·onment '? 
Dr. SINGER. I could. 
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Dr. SINGER. But I won't. 
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~fr. Bor.AND. But you won't? 
Dr. SINGER. No, because I am not sure enough. 
~fr. Bor.AND. That is precisely how I feel ahout it. But there has 

been an awful lot of misinformation with respect to what the SST 
will do to the environment without people actually knowing what it 
can or will do wit.hout having t:he research that is ~necessary to deter­
mine what it can or will do. I ha,·e just a couple of questions ior Dr. 
Beranek. 

Mr. CoNTE. ~fay I ask a question of Dr. Singer, or are you going 
togoback? · 

l\fr. BoLAND. Go ahead now. 

DOT RES.EARCH PROORAl\I 

Afr. CoN~. I have just a couple, ~fr. Singer, and I will be all done. · 
On page 7 you state, and this is in conjunction with l\{r. Boland, thnt 
you are currently shaping the research program of DOT. How long 
will it take to do this? 

Dr. SINGER. The shaping? 
Mr. CoNTE. Y e.s. 
Dr. SINGER. I would say another 2 to 3 weeks. 'Ye have heard 

about 50 percent of the story. 'Ve have 1nade some strong recommetidn­
tions to then1 in terms of priorities and emphasis. 'Ve are still waitin~r 
to hear the rest of t.he story on 1nonitoring and on the cloudiness. 

Mr. CoNTE. 1Vh!lt othei· major problems do you think the research 
program can examine? 

Dr. SINOim. I have pointed to some of these, or to most of these~ in 
my statement. 'Ve would like to be able ·to narrow the uncertainties, 
patricularly, once the engine actually exhausts into the atmosphere, 
in what happens to the niaterial that is exhausted; how Ion~ does it 
stay in the stratosphere; how much of it accumulates; what effects 
does it have on the strutosphere itself; and what these stratospheric 
effects will do to the climate. Naturally we have to look into the back­
ground variations, too~ because the stratosphere is constantly being 
disturbed by volcanoes, b:v the influx of what I would cali natut·alnol­
lutants of various types. I .have even pointed to smne pollutants that 
are entering the stratosphere because of human activity even though 
we have never realized it. 

l\{r. CoNn~. You ~an e.xpect meaning-ful results from this research? 
Dr. SINGER. I think we will have some imtnediate n1eaningful re­

sults which will come, say, in the next few weeks or months and I 
think we wi11 have some tliat will on]v come in a year or two frmn now. 

~fr. CoNTE. I took another view. 'On page li you said: 
There is no question that the SST is going to release some }lollutants into the 

ntmospht>re, but it Is doubtful whether they will bE:> of nn;\· signitkance. 

,.fhe t.hing that triggered 1ne when I read that and heard you 
tC'stify was that you were prejudging the research program that you 
are presently setting up. . 

Dr. SINGER. No, I am not. If you were to force me right now to 
make a s~ate1nent as to whether the SST effects will be significant or 
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not I 'viii give you such a statement but I would rather not do it be­
cause I have doubts. 

Mr. CoNTE. That is all right. 
Dr. SINGER. But I think when the research program is finished and 

when the results are in I will be able to give you this kind of n. state­
Jnent. with very little doubt. 

Mr. CoNTE. As a last question, is it your general position that the 
objections raised by the environn1enta.Iists that we have heard here 
in the last 2 days about this progratn are unfounded and of little 
concern~ 

Dr. SINGER. No. On the contrary, I think the objections tha.t have 
been raised have to be looked at very carefully and I think every con­
cern that has been brought forward needs to be exatnined on its 
1nerits regardle,ss of who 1nade it and regardless of whether he does 
or does not believe in flying saucers or whatever else. I think it is the 
fact that the concern has been brought forward that needs to be 
investigated. 

Mr. CoNTE. Examined. Thank you, Mr. Chairman. 

NOISE REDUCTION PENALTIES 

Mr. BoLAND. These questions are directed to Dr. Beranek and these 
questions are propounded as a- result of an article which was written 
by ~fr. Christopher Lydon of the New York Times who sits over here, 
a very distinguished writer. He writes on transportation 1natters and 
is based here in 'Vashington. The article. in the New York Times on 
!farch 5, 1971, is headed "The Backers of the Supersonic Plane are 
~faking a Strong Cmneback as the issue .. ·hifts from the environment 
to profits", and that seemed to be the direction in which it is headed. 

But with respect to the noise factor, the conclusion of your com­
mittee, Dr. Beranek, was that the level of technology demonstrated by 
Boeing and GE is sufficient to achieve the noise level objectives which 
you recommended. That is your conclusion? 

Dr. BERANEK. Yes. 
Mr. BoLAND. The article indicates that--
Far from representing a breakthrough of science and Ingenuity, it reflects a 

policy judgm{'nt that gave reduction of engine noise th{' highest priority and 
then accepted significant penalties in weight, range, and operating efficiency as 
a means of reaching the goal. 

Is that a correct statement? 
Dr. BERANJo:K. No, it is not correct in its entirety. I think with re­

spect to weight it is correct. The weight has gone up ft·om 750,000 
pounds to 800,000 pounds. In respect to range, ~fr. Lydon took, I 
think, his cue frmn a statement that one of the Boeing executives made 
in testi1nony in Boston on a noise problmn in which he indicated 50 
1niles of range loss to an increase in decibels. 

~{r. BoLAND. I can understand why he took it because he wonders 
why if ~fr. 'Vhithington made some statement to some cmnmittee of 
the ~fassachusetts Legislature and indicated that yon lose 50 pounds 
per one decibel, 50 Iniles in ran~e times 16 decibels makes 800 1niles. 
So he asks a very pertinent questiOn and I would like to get the answer. 

Dr. BERANEK. The answer was given as a general statement and I 
think the question has to be answered in its entirety. The facts are that 
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the original payload-range written in the base line contract., as I 
understand it, and ~Ir. ~fagruder may want to straighten out the de­
tails on how to relate the curve showing the relationship of range to 
payload. It is a straight line on a graph that says as you load up with 
1nore passengers you go a shorter distance for a fixed: Inaxin1nn1 take­
off weight. I presume that is a fuel tradeoff. You will have less fuel 
and 1nor-c people, and the new design not only cotnes up to that curve 
but it wi11 go a slightly longer range than was contemplated on that. 

Now, this ctnTe wns presented to us ro\·ering range-payload during 
the meeting-. I would like to have ~Ir. ~fag-ruder straighten 1ne out on 
where this rur\'e comes frmn. I dou~t know whether it is in a contract 
or goal. 

.\IRPL.\NE WEIGHT 

1\fr. ~fAoRtJm•:.n. I think Dr. Beranek is talking about the break in 
the payload range ctu'\'e which occurs when von reach the full fuel 
rapacity of the airplane nnd at that point range is a function of how 
much payload you put on. I would like to hPlp answer that question 
lhat yon have raised. As the progran1 1nanager, I am not yet willing 
to accept what the exact weight is going to be of the production air­
plane. I would prefer that the statement in the record show that with 
the airplane meeting the ne·w noise requirements, which are roughly 
twice as good as the present jets and tneet the new requirements for 
fmu·-engine intercontinental subsonic jets, I would expect that the 
weight of the airplane will be somewhere between 750,000 pounds and 
800,000 pounds. That does indeed reflect a change in the objectives 
and goals of the airplane since the original contract was written in 
1966 or 1967. 

1\fr. YATES. How 1nuch will the prototype weigh~ 
1\fr. l\fAGRUDER. The prototype is not changed by this decision. 
l\fr. Y ATF..S. How tnuch will it weigh~ 
~fr. l\fAGRUDER. 635,000 pounds. 
l\fr. YATF-S. Thank you. 
1\fr.l\fAGRUDER. "'Vhat is t11e weight of the prototype plane?" was the 

question. The other aspect was the question of whether or not thi~ will 
in any way hurt the operating economics of the production airphme. 
Increase iit takeoff weight is, frankly, the cheapest kind of weight that 
a designer can put in. This is adding fuel, smne structural weight, but 
Jnnch of it in adding fuel to hold your payload range characteristics. 
Removing the afterburner deletes a·verv hot se.ction and, as was pointed 
out. earlier, a Jess efficient Part of the· engine. By increasin_g the air­
flow we are only incrensing the diatneter of the engine 2 inches out of 
!lO inches, so this isn't an extraordinary thing and by that one change, 
plns the ones that Dr. Beranek outlined before, we should be able to 
k(lep the plane at the snme field length as subsonic jets or better. 

By holding our payload constant for a weight range of 7nO,OOO to 
800,000 pounds and maintaining the same operating procedures, the 
price might change slightly, ho,vever maintenance, reliability and 
spare parts consumption will go down and all of these are very 
strongly and linearly in the equation for airline operating economics 
oft he airplane. 

The answer to this is that we won't know until we fly the prototype 
and measure the result just exactly what the production airplane is 
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going to be like. 'Ve are now back to why we really want to do n 
prototype, which is to measure its operating econon1ics, reliability, 
spare parts consumption, airport compatability, sonic bootn noise, 
and to smne extent the etnission characteristics "~hich have to do with 
pollution. 

COl\Il\IUNITY NOISE 

~fr. BoLAND. I wonder if Dr. Beranek would want to comment on 
this statement which con1es from a patnphlet of the Coalition Against 
The SST. It is called "New Facts on the SST." I wns wondering 
whether or not this is a new fact. It seems to be old hat because 
it c01nes from the hearings of the Senate Appropriations Comtnittee, 
August 28, 1970. It is a statement by Laurence I. Moss and it talks 
about collllnunity noise. 

"The impression given by Boeing and the Department of Trans­
portation is that although airport noise is a problem community noise 
is not. They cite the fact that the SST is expected to climb at a steeper 
angle immediately following its takeoff than is the case for subsonic 
jets. When the SST reaches an elevation of approximately 1,500 feet 
above the airport, engine power will be reduced to 40 percent of full 
thrust, thereby significantly reducing engine noise. When it passes 
over the community, accordlng to claim, the combination of relatively 
high altitude and reduced engine power will reproduce less annoyance 
than current subsonic jets. Upon examination this claim proves to be 
misleading. The reason is that the engine noise during initial climb 
while the plane is still over or close to the airport is of such magnitude 
that widespread areas of the community will be exposed to unpre­
cedented noise levels even though the SST does not fly over those 
areas." 

Would you agree with that~ 
Dr. BERANEK. Of course, remember now that we are talking about 

numbers in their case of 124 EPN dB. 
I would like to straighten out the misconception--
Mr. BoLAND. It is no longer 124. It is going to be 108. 
Dr. BERANEK. Yes, and that report was talking 124 EPN dB. 
~fr. BoLAND. That is right, but this just ca1ne out Febru~ry 4, 

1971, so really it is an old fact. It is not a new fact, is it~ 
Dr. BERANEK. That is right, because our report of the committee 

following the investigation at Boeing came out February 5. They had 
no way of knowing that it was I!Oing to be the next day. 

Mr. Bor..AND. I know the coalition against the SST would not want 
to distribute information that was not correct. I a1n sure that the 
coalition would want to correct that statement. 

Dr. BERANEK. There '\vas some confusion between what was com­
Inunity noise and what was -airport noise in some of those reports, 
and the facts are the new·108 EPNdB extends all the way along the 
sideline right out into the com1nunity up to this 31;2:miJe point 
where it has to be 108 EPNdB there. Beyond those lines it will always 
be less and there was a time in which they said, "'Vel1, you are looking 
at that point and you are forgetting about the bulge in the community. 
between the time you le.ave the end of the runway and the titne you 
get up to· that point," but the new numbers are taking- all of that 
into account. Nobody outside of that box, which is the extension of the 

/ 
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.!35-nlile lin(l on eitlwr side and the ~lh mi](ls out frmn the start of 
takeoff, nobody outside of that box will have n1ore than 108 EPN dB. 
Thnt is the leveJ. 

!fr. Bor.AND. Doctor, thank you very much. 
~fr. ~fcFAu •. ~fr. ~finshall. 

F.£1',....-CTS ON STRATOSPJIERI-~ 

~fr.l\hNSH.\I..J.-.1\fr. Chairman, I am sorry bN·anse of p(lrsmutl urgent 
connnitnwnts and rollcalls that I haven ·t- hea.rd all this testin1ony. 
:Afaybe this has a11 been answered in the record, but. maybe you can, 
with these experts her(l, Dr. J(ellogg, D1'. Singer, and we have the 
J)irector back, and J)r. Beratwk, at least give 1ne a sununary of what 
your collecti ro opinion is on the eft'ects on the stratosphere, on the 
ozone layer. 'Ve ha,·e testimony nnd I would like to get your thoughts 
on this without any 1nore dressing up than you can help. 

Dr. SINGER. The facts are, and I mn quoting frmn 1ny statement: 
There is no question that the SST is going to release some pollutants into the 

atmosphere-, l>ut it is doubtful 'vhethe-r the-y wlll JJe of any significance. 

That is, we cannot be absolutely sure that. they will be of no 
significance. 

1\:[r. 1\hNSHALL. 'Vhy do you use those words "but it is doubtful~" 
'Vhat research do you have to base tha.t on? 

Dr. SINGJm. That is based on the SCBP report plus the things that 
we have learned since the SCEP report was written last summer, 
plus the accumulated knowledge and expertise of our connnittee who 
have examined the SCEP report and other evidence. 

1\{r. 1\hNSHALL. 'Veil, you say it is doubtful. How doubtfu11 
Dr. SINGER. All right. \Ve have not put numbers on this, but if you 

ask 1ne to put numbers on this--
:Afr. 1\hNSHALI~. I aJn asking you if you can. 
Dr. SINGER. I will give you a guess. 
1\fr. 1\hxsnALL. I understand it is an estimate, but let's have it if 

you can come up with something. 
Dr. SINGl':R. I would say I a1n !>5 percent sure that there will be 

no problmn ft·om an SST fleet. I don't think that is good enough. 
I think we are dealing with much too serious a 1natter so than even 
95 percent is not good enough. I think when we finish our research 
program, if it is carried out in the way we think it should be struc­
tured, we can be 99.99 percent sure. 

1\{r. 1\frNSIIALL. '\Then? 
Dr. SINGER. Two ye::trs from now. 
Mr. AhNSHALJ., You mean in 1973, in l\farch ~ 
Dr. SINGER. That is correct, sir; yes, sir, at about the time, plus 

or minus maybe a few months. I cannot give you the exact date on 
which we will be sure. 

:Afr. 1\fiNSHALr.-. I hope you wi11 pardon me for bein~ Rkeptical but 
I have been t.hroup:h these exercises, as I have said, with the mili­
tary. I am sure 1\Ir. ~fagruder knows this. I have been through anum­
bet: of these t.hings where they keep danglin~ a carrot in :front of 
our nose and saying "Look. just givens a couple of more years ~nd we 
are going to have m·erything it·oned out." It hasn't worked out that 



585 

way and I can see program after progratn starting way back with 
the Air Force Bmnarc missile. Then we get into the TFX and I have 
had it right up to here. 

ENVIRONl\IENTAI~ RF~EARCH PROOR.Al\IS 

Dr. SINGER. I fully share your concern, sir. I would like to point 
out we are not talking about a hardware progra1n here. I a1n not even 
concerned about the building of the prototype these days. 'Ve are 
talking about 1naking certain n1easuretnents 111 the atlnosphere which 
is there all the time for us to n1easure, measure1nents that have not 
been n1ade up t{) now, 1neasuren1ents that will be specifically directed 
toward reducing certain concerns that we have about what will hap­
pen. Once these 1neasurements are made and once we have the num­
bers, I think our uncertainties will be much reduced; and we will have 
full confidence in these judgments. 

~fr. ~fiNSHALL. And you say vou will have this full report by ~farch 
of 1973, and how many months then or years is it that we have been 
working on this intensive research and develop1nent progra1n? 

Dr. SINGER. I think this is a question that I cannot answer very 
easily because my association w1th this is very recent, but I will 
say that the DOT has not hr: d specific n1oney available to 1nount a 
specific research progrmn to measure the environmental effects of the 
SST. However, general atmospheric research programs of course 
have been going on for many, many years; and our basic knowledge, 
our basic judgmnents, are based on what we understand about the 
atmosphere frmn the programs that have been carried out by the 
Weather Bureau, by the Air Force, by the Atomic Enerb'Y Cmntnis­
sion, and so on. 

Mr. MINSHALL. Do you extrapolate anything out of this? Another 
program that we had was the XB-70 program. 'Ve have talked about 
this in these hearings before; but I wonder, as far as the environ­
ment is concerned, was that helpful at all~ 

Dr. SINGER. 'Ve can make 1nany extrapolations; but every time you 
do, you introduce a certain bit of uncertainty, and these uncertainties 
add ur. That is why I have given you a number like 95 percent, and 
I don t think that is good enough. I think the uncertainties have to 
be reduced down to the bare 1ninbnum. 

~{r.l\fiNSIL\Lr..l\fr. ~fagruder? 
l\fr. MAGRUDER. As progran1 director I would like to n1ake sure that 

the record shows a couple of dates, and that it is our intention to 
have the environmental progrmn completion and the 100-hours pro­
totype completion eoincident for the reason that I said yesterday­
! think you will get another degree of certainty on sonic boom and 
noise, and engine emission throughout the flight test program. 

}fr. ~hNsn AI~L. Please don't n1isunderstand 1ne. But I was one of 
your stanchest supporters way back when you first started this pro­
l!ram. llowever, the one thing that burned in n1y n1ind was this en­
vironnlental factor, and it still is to a degree, although I feel smne­
what reassured here by Dr. Singer~s testirnony and what you have 
said. If you want to add anything to the record that will 1nake this 
clear not only for me but for the general public and the news media, 
it will be most helpful. You can add anything you want to 1nake 
it abundantly clear just how you feel on thai. 
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Mr. ~fAGRVDF.R. The thing I wanted to add is that the flight test pro­
grmn is approximately fro1n ~fnrrh through September of 1978, and 
we wnl continue the environmentalt·esl'arch prog-rmn right up through 
that period . .At the end of that 100 hours, we will have our noise, our 
environment, our eronmnie viability, the performance of the airplane; 
and the airlines will 1nake a decision. 

~fr. ~lrNSlL\LL. I think you oug-ht to start an organization with the 
SST, something like the Early Bn·ds. l\fy good friend Stu Tipton has 
been around on this program. 'Ve l~ave seen them rome and go, but he 
is one of the few who carries right on through. I know he has always 
been a strong supporter. 

~lr. ~IAGRUDER. I think I'm an SST early bird, but I do not want to 
be a dead duck. 

~lr. ~fiNSHALI ... But you have not been up here testifying for as long 
as Mr. Tipton. 

Thank you, ~lr. Chairman. 

ATMOSPHERIC PHYSICS 

Mr. YATES. Dr. J{ellogg, is there a separate field of physics known as 
attnospheric physics? 

Dr. l{ELLOOG. It is not separate from the main field of physics. 
Mr. YATES. Is there a specialty? 
Dr. l{ELLOOG. AtJnospheric physics is an application of the laws of 

physics to the atmosphere. 
~lr. YATES. Is there a specialty among physicists so one n1ay be desig­

nated as an attnospher·ic physicist in contrast, for example, to a geo­
physicist? 

Dr. l{ELLOGG. I do not like to 1nake these distinctions, because when 
we deal with the atmosphere, we get into so tnany interdisciplinary 
problems that pure physicists and chemists and InathematiCians all 
have to work on these proble1ns together. 

I started out in physics myself in college, nnd ended up getting a 
deg!·ce in meteorology. I ca1l1nyself an attnospheric physicist. 

Mr. YATES. Do you call yourself an atmospheric physicist, Dr. 
Singer? I thought I heard you say that. 

Dr. SINGER. I called tnyself a geophysicist, which perhaps is a little 
1nore cmnprehensive, because it also includes the cart h itself, the 
ocean and space. 

~{r. YATES. Have you ho.d occasion to do any study of atmospheric 
physies within the past three years~ 

Dr. SINGER. Yes, I have. 
~lr. YATES. 'Vere you a 1nember of SCEP? 
Dr. SINGER. No, I r.•as not. 
~fr. YATES. J)r. J{(~llogg, were you a member of SCEP 1 As a matter 

of fact, you were the head of the program. 
Dr. l{Er,r.Doo. I was chairman of it, yes. 
~{r. YATES. You have been specializing in atmospheric physics for 

the last 3 years, have you not? 
Dr. J{ELLOOG. Yes. 
~fr. YATES. I was pleased to hear you describe Dr. McDonald as an 

honored colleague, because I consider him to be a person of credentials 
and qualifications, do you? 
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Dr. l{ELI..OGG. Yes, I do. 
~fr. YATF..s. I think it unfortunate that the UFO was brought into 

this discussion, because there was 1nuch snickering as a result of that. 
I had occasion not only to talk to Dr. ~fcDonald, but to Congress1nan 
Udall, who is a good friend of Dr. ~fcDonald, and he told me about 
the UFO incident; that Dr. l\IcDonald is one who is interested in 
what goes on in the entire ahnosphere, and he has been puzzled by 
UFO reports that ha.v·e come through frmn pilots and others. 

~:fr. Udall told me that Mr. ~fcDonald has tried to trace thmn down, 
and has succeeded in explaining everything except about a half per­
cent, and he is concerned about that half percent. He ic;; that sort of 
curious person. 

I thought that was evident fron1 the testimony given here yes­
terday. · 

Mr. McFALL. Will you yield just a moment. 
While you were answering the roll call, I asked Dr. J{ello~g 

some questions. We got into a discussion of Mr. McDonala.'s 
testimony, and he gave a very interesting example of the itnportanoo of 
Dr. McDonald's testimony. The word "bikini" caught my ear. I would 
hope he would give you the same answer sometitne during your ques­
tioning, because I think it is very useful in understanding the com­
parison. 

Mr. YATES. The point I want to make is, I thou~ht there was a deri­
sive tone that was pointed at Dr. ~fcDonald's testimony yesterday as a 
result of the one question that was asked hiln about mndentified flying 
objects. Atfetnbers of Congress and others who were here in the audience 
sort of snickered at that. I do not think it was fair to Dr. McDonald. 
I consider him to be a very distinguished atmospheric physicist. Would 
you agree with that? 

Dr. l{ELLOGG. I have no quarrel at all with that. Jin1 McDonald, as 
I said, is not only a distinguished colleague but a good friend. 

Mr. YATES. I yield to the gentleman. 
~fr. CoNTE. I was the one who asked the question, and I hope you do 

not imply--
Mr. YATES. I was not implying anything. There were people in the 

audience-
l\fr. CoNTE. Yes, and even up here. I didn't. I was very sincere. I 

heard about this during the day, and I had no doubt it was going to be 
used in debate. As a result, I have done further study, and I have sotne 
real stuff hero now on his ideas about this. Later on, maybe-

1\fr. YAn~.l\faybe you want to ask the doctor about it. 
1\fr.l\fcFALL. 'Ve have an expe1t on it here. 
~fr. CoNTE. Being an old trial lawyer, I was anticipating this would 

come up on the floor and smnebody would try to destroy his evidence. 
l\fr. YATES. Dr. l\fcDonald did i>resent a very good case, you would 

agree. 
1\:fr. CoNTE. Certainly. I told him. You were not here when I was 

questioning him. I told hitn that. 
l\fr. YATES. Yon said that when Congressman Brown was here. 
l\fr. CoNTJo~. l\fr. Brown even endorses sonic booms overland. 
l\fr. YATF..S. Right. Dr. l{ellogg, at the risk of going along with 1ny 

chairman, who takes an opposite position to me on the SST, would 
you tell us the bikini story he said you told~ 
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SKIN CANCER 

Dr. J(t~LLOGG. I do not know when I ha\'e had a story appreciated so 
much. 

I was attempting to put the kind of argument that Professor ~fc­
Donald had made concerning the ozone and its effect on the ultra­
violet and the consequent effect on skin cancer, into some kind of per­
spective, and trying to say that I disqualify myself completely as a 
person who knows anything about the 1nedical aspects, but then 
neither did ,Jim ~IcDonald-professionally, that is. So, I feel that I 
was a11owed to play the !:arne kind of a numbers game that he has 
played, in addition to the examples that you have already heard, such 
as you can change the ozone aoove you by 1 or 2 percent by moving 
50 or 100 miles north or south; you can go from sea level to Denver 
and do the same thing. 

Then I became intrigued by the 10,000 cases out of a population 
of 200 million. It works out that this means that one person in 20,000 
might be affected. 

If a11 these probabilities are linear, as 1\{cDonald's theory implies, 
if you change one part of the thing by one part in 20,000, that is thP. 
kind of thing we are changing. · 

I asked 1nyse1f what would I ha,·e to do in order to protect myself 
frmn l/20,000 of the etTect if I was out in the sun every day of mv life. 
I Jive about 20.000 days, and this means if I co,·et.ed 1' day fn my 
lifetime, I would have eliminated the effect of the SST's. 

But you and I usually only p:et out on weeketl(ts, so this works out 
to be only once in 200 years. 

Then if girls arc concerned about the ti1nes that. they wear bikinis, 
they should wear a bathrobe once in about every 2,000 years to over­
come the effect of the SST's. 

I meant this partly to indicate that when you get down into these 
very small probabilities, we are talking about things which we have 
to look at very carefully before we understand their ~neaning. 

SCEP CONCLUSIONS 

~fr. YATES. Did SCEP come to the smne conclusion as Dr. Singer~ 
Dr. Singer has indicated he is pretty sure in his own mind what the 
effect of the SST will be. I ha,·e the. impression SCEP was not sure 
about it. Rather, it raised the possibility that there is a real problem 
there, and it did not come to any conclusion about it. Is that correct.~ 

Dr. J(r..u.ooo. That is correct. The SCEP working ~roup on climatic 
change had some people who were ,·ery concerned. They were op· 
posed to the SST for whate,·er reasons. Nevertheless, the wording 
that is in this report was agreed to by all the people at the SCEP; 
report, including those who for other reasons did not think the SST 
was a very good idea. They could not quarrel with the final wording. It. 
said, however, that we have a concern about this, and I would share 
that statetnent. I still think we rlo have to be concerned about the 
environment. 

~fr. YATES. That is right. You still have that concern~ 
Dr. J(ELLOGG. I stiH ha-ve that concern. 
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Mr. YATES. Do you think you will hold that concern until the con­
clusion (Jf the testing that is being undertaken now pursuant to the ap­
pointment of the committee by l\fr. Magruder? 

Dr. l{ELLOGO. Yes. I certainly will. 

UPPER ATMOSPHERE CHARACTERISTICS 

. Mr. YATES. Dr. McDonald made certain statements, and I would 
like to know whether you agree with them. He said: 

1. The stratosphere is effectively about 100 times more sensitive to technologic 
contamination than is the troposphere because its turnover time averages about 
100 times longer than the troposphere. 

Would you agree with that~ 
Dr. l{ELLOGO. Yes. 
Mr. YATES. Would you agree with this statement~ The stratosphere 

is a region of high chemical reactivity, unlike the troposphere in where 
current air transport technolo~ now operates. 

Would ym• agree with that? 
Dr. J{ELLOGO. Yes. In fact, I make the same point in n1y statement. 
Mr. YATES. 'Vould you agree with this statement: If we now start 

an SST transport technology and then later attempt to improve range 
efficiencies by nwdifying engine or airframe design to pern1it flying 
at still higher altitudes, or if we move on to an advanced HST tech­
nology, then we shall find that both of the J?receding difficulties grow 
even more serious, the higher we try to fly In the stratosphere. 

'Vould you agree with that~ 
Dr. J{ELLOGG. There is a point there that I disagree with Jim l\fc­

Donald on. He said if we move up wit.h our hypersonic transports to 
100,000, or I think he mentioned even 150,000 feet, the residence time 
bec01nes 10 years. I think most of us wh() have studiell the history of 
radioactive debris, where it comes from, where it gOfl.-S, how fast it is 
removed, would disagree with that figure and would put it more like 
3 years instead of 10 years. 

In other words, I think he is exaggerating the storage time at those 
upper altitudes. 

Mr. YATES. The figure 3 years is still a long time, is it not? 
Dr. J{F..Lr..ooo. It compares with the 2 years at the SST altitudes. 

Not a great deal longer, In other words. 
Mr. YATF--S. Do you agree thut the problems of the stratosphere 

increase as you go higher into the stratosphere? 
Dr. J{ELLOGG. In general, I suppose they do, except that McDonald 

himself made the point that as you go higher, the motive for going 
higher would be to get better fuel efficiency and, therefore, you put 
less contaminants in the atmosphere per mile, I suppose, if he 1s right. 
That is wha.t he said. 

l\fr. YATF_.s. Do you agree with him on that? 
Dr. KELLOGG. i do not know. I a1n not an aeronautical engineer. 

But that is what he said. 
l\fr. YATES. What conclusion can we draw from that? 

Only that you are not an aeronautical engineer~ 
Dr. l{ELJ.OGG. I draw the conclusion there are two competing factors. 

The higher you go, the longer things stay there, and the less atmos­
phere there is to begin with, but also that possibly the aircraft are 
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more efficient at the higher altitudes, if I accept ~fcDonald's state­
ment. 

~lr. YATEs. I take it, then, you nre not ~oncerned about the possi­
bility of two prototypes flying in the vat·ious layers of the stratos­
phm:e, but what coi1cerns ·you is the possibility, without knowing 
n1ore at the present time, of what impact would be of numbers 
of airplanes flying. 

I take it, too, as far as you know there have not been any signifi­
cant data co1lected by the military on .the effect of their flights 
through the stratosphere up to the present time. 

Dr. 1\:l~r.Looo. The answer to the first part of the statement is cor­
rect. In connection with the military, last December the American 
Institute of Astronautics and .Aeronautics queried the Department 
0 1f De.fense on how much they were flying in the sh·atosphm-e at these 
san1e altitudes, and finally ·got an answer. It turns out that they 
are using about 43,245,000 pounds per year, and that is for the period 
Oetober 1969 to September 1970, fron1 all U.S. aircraft flying above 
55,000 feet. 

This 4H million pounds per year comparl:'s with 371 million pounds 
per day for the SST fleet. 

So i10w we have a comparison. I think you see there are tnany 
orders of magnitude of difference between what we are doing at SST 
altitudes and what we would be doing with a fleet of 500. . 

S~IUDG}~ EFFJ<:CT o~~ POLI. .. UTION IN TlH~ STRATOSPHERI'~ 

~Ir. YATES. Do you agree with Professor ~fcl>onald i11 the smudge 
effect of pollution in the stratosphere 1 

Dr. I(Er..r..ooo. The things that he quoted on particulates in the 
atmosphere from the SST's are essentially already in our SCEP 
report, so I could not disagree with them. 

~f!·· YATES. I am tt·ying to ~eview Dr. l\lcDonald's exce1lent quali­
fications as you probably percmve. 

Dr. l{ELI..ooo. I would Jike to say again, as I said earlier, l\fr. Yates, 
that I read his written testimony very carefully and I think he has 
stated the case, Wh{'.ll it conrerns the atmosphere itself, quite fairly. 

l\:Ir. YATES. Atn1osphere and stratosphere 1 
Dr. l(ELI...ooo. I include the stratosphere,. 
~fr. YNrF..s. I thought there was a differentiation. 
Dr. KEr..r..ooo. Yes. There are a few things I could disagree with, 

like the 10-year r£'sid{'.nce time at 100,000 feet, but I think his state­
ment when he sticks to the atmosphere itself is quite a fair statement. 

SONIC BOO~{ 

~fr. YATES. I do not think I have any 1nore questions of you. 
Dr. Beranek, you said yon foresee t,he reduction of sideline noise 

to 108 EPNdB frmn the present level, and you pointed that out on 
the chart. 

"Then will that happen 1 
Dr. BERANF..K. That will happen on the production airrr.~ft. 
~fr. YATES. You cannot set the time for that. That wilJ not be a 

part of the prototype ~ 
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Dr. BERANEK. That is correct. 
Mr. YATES. Have you done any research in sonic bo01n? 
Dr. BERANEK. Not personally, no. 
~fr. YATES. Do you know about studies of the sonic bo01n? 
Dr. BERANEK. I know what I read in the scientific literature. I an1 

not an expert on that subject. 
Mr. YATES. Is my understanding correct that sonic bo01n 1nay be 

varied by the shape of the fuselage or the wing~ 
Dr. BERANEK. This is right .. A very blunt plane will create a larger 

sonic boom than a long, needle-shaped plane, yP.s. 
Mr. YATES. )Vill the shape of the wing alter it? 
Dr. BERANEK. I am not sure ti1at I can give you a definite answer to 

this, because you cannot shape the wings ail that much different and 
have an efficient plane. But the body shape probably is ,a more influen­
tial thing, because you can have different lengths and diameters of 
bodies. 

Mr. YATES. Will increases in weight of various parts of the fuselage 
affect sonic boom? 

Dr. BERANEK. One of the factors in the sonic boom is the weight of 
the plane. A very light plane wouid make less boom. You would expect 
a iightweight fighter plane to make less boom than a transport. 

Mr. YATES. W"ill the lighter prototype, which is roughly 135,000 
pounds lighter than the production 1node1 of the plane, n1ake less sonic 
boom? 

Dr. BERANEK. There isn't that much difference, is there between 
the two? 

Mr. YATES. I do not know where you di'aw the line between a fighter 
plane and a heavier plane that 1nakes 1nore of a sonic boom. Is the 
weight difference significant? 

Dr. BERANEK. I think the nu1nber will be less than that. 
Mr. YATES. I understood ~Ir. ~fagruder to say that the weight of 

the prototype wiH be 635,000 pounds, and I understood him to say, 
too, that the weight of the production version wiH be 750,000 to 800,-
000 pounds. Isn:t that correct, Mr. ~fagruder? 

Mr. ~fAoRUDER. 750,000 to 800,000 pounds. 
Mr. YATES. Those are his figures, are they not? Am I correct? 
Mr. ~lAGRUDER. The point Dr. Beranek is 1naking is that it is around 

150,000. 
~fr. YATES. I beg your pardon. You are right; 135,000 pounds. That, 

you fee.I, is not a significant difference in weight that 1night affect the 
sonic boom? 

Dr. BERANEK. You are talking about a change of one part in about 
five, if I figttred that right. One part in five change is g01ug to make a 
very s1nall ditference in the sonic boon1, because you have to go a fac­
tor of 3 or 4 in weight to 1nake a significant difference in it. 

Mr. ~f.AORUDER. Uould I help you with so1ne of the answers, Air. 
Yates? 

Afr. YATES. You can in a 1ninute. I would prefer that we go into these 
questions again t01norrow morning, because I want to release Dr. 
l(ellogg to tiy back to Arizona and you to go h01ne and rest, and I want 
to turn it over to ~Ir. Conte at the present time, and we will all come 
back to1norrow 1norning. 

57-453 0-71-38 
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UFO OCCUPANTS 

~[r. CoNTf~.l will be very brief. 
It is unfortunate that siwh an issue. is being mr,de about the question 

I asked ~Ir. ~IeDonald yesterday. I pursued this further. I tlnnk it is 
Iegititnate. It is not n1aking him out a kook or auything1 but. the 
evidence I had and the testiinony I had was that he, felt mndentified 
flying objects could have caused a blackout. on the eastern seaboard 
several years ago. The Federal Powe.r Commission said no. They gave 
tho reasons why. 

On July 29, 1968, when ~h·. 1\fcDonald appeared as a panelist on a 
lTFO symposimn sponsored by Congressman ,J. Edward Roush, of 
the Jiouse, Science and Astronautics Committee, he distributed a 
prepared statement on lTFO creatures. I want to quote verbatim the 
whole paragraph: 

An extremely unusual category of cases, those involving reports of humanoid 
occu1>nnts of landed Ult'O's • • • I have tended to skirt such cases on tactical 
grounds; tthe rellOl'lts are bizarre • • • }~or the record, I should have >to state 
that my intE>rviewing results dispose me toward acceptance of the ex1istE>niCe of 
humanoid occupants in somP U~"O's • • • ~Iy E.>fforts over the past 2 years !being 
aimed at arousing a new degrE.>e of SCiien:tifl.c tntE>rest among my oolleagu(.>.S ·In 
the physical sciences, have ·led me Ito plny down even the little ·that I do know 
about occullrftnt sigh'tings. One or two eal"ly attempts to touch upon that point 
within the time limlts of a 1-hour colloquium taught me th1at one lose-s more than 
he gains in speaking 'briefly about UFO occupan;ts • • • But ()oCCUpants rt:here 
~Pem to be., and cont~rt (with them) of a limited sort may well have ()('Curred • *' 

A man who conws here and tells 1ne that the SST flying in the strato­
sphere is going to cause t.housands of skin cancers has to back up his 
theory that t:here are little men flying around the sky. I think this is 
very nn:pot~t~ant. 

Do you feel it will cause skin cancer~ 

SKIN CANCER 

Dr. l{ELIAlGO. I have no cmnment ~to 1nake about the skin cance.r. 
l\{r. CoNTE. You are really not qualified; .are you~ 
Dr. l(ELIAlGO. I am not; no. 
l\{r. CoNTE. Of course, you are not. 
Dr. Singer~ can you .fell 1ne whether you are qualified to tell me 

whether it will cause skin cancer~ . 
Dr. SING'f:!R. Let 1ne repeat the remark I made while Congressman 

Yat~s was out. I take Dt·. l\fcDonald's statements quite seriously, and 
I tlunk we need to be concerned about any statement that is brou_ght to 
us which is of environmental concern, no mntter what he feels about 
UFO o.r ~nything else. However, in 1istening to his testitnony yester­
da.v~ tlus Is the first. time I have heard the story expounded. 

Going back and doing tny own calculations yesterday evenin~, I 
ha,·e come across the fact that his chain of re1tso~ning cmisists of four 
links, t·hree. of which are \·cry good nnd one is not. 

This one which is very doubtful in tny mind can be settled very 
e~silv witho~1t. any recourse to medical onin~on, just by making some 
snnp1e phystcal measuretnents, natnely, by measuring the amount of 
ultraviolet radiation reaching the surface of the earth while the ozone 
concentration varies. 
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'l'he reason I think that McDonald has erred in this particular case 
is because he assumes that the ozone determines completely and 
uniquely the absorption of ultraviolet. This is not the case. If ~zone 
were the only gas in the atmosphere that could absorb ~ltra~Iolet, 
then he would be correct; but, as a matter of fact, ultravwlet.Is ab­
sorbed by water droplets, by low altitude smog, by clouds, by air pol­
lution, and by the atmosphere itself. 

~fr. CoNTE.·! think he did say it would be absorbed by water vapor. 
He did say that. That was his basis, I thought. 

Mr. Y ATF...S. I do, too. I remember the water vapor heating up the 
ozone. 

Dr. SINGER. That is something else. I do not quarrel with that. That 
is one link in the chain. 

1\fr. YATF..S. If there is water vapor deposited in the upper levels of 
the stratosphere, that will diminish the amount of ozone. 

Dr. SINGER. That is the second link in the chain, and that is OK. 
I do not quarrel with that. 

Mr. CoNTE. That was his main point. 
Mr. YAT:m. If that diminishes the ozone, does that not have an effect 

upon ultraviolet W 

Dr. SINGER. That is the question. 
Mr. YATES. That is where you disagree with him~ 
Dr. SINGER. Yes, sir. However, I am not absolutely sure. 
Mr~ YATE.S. What is your conclusion on that., Dr. Kellogg? 
Dr. KELLOGG. The reason for the statement, of course, is that ozone 

does absorb ultraviolet. So_ you remove a litt.le bit and there is a little 
bit more ultraviolet in. · · 

It seems to me that even if you accept that ozone is the only thing 
that determines ultraviolet radiation-and this is what Fred S1nger is 
questioning, too--even if you accept that, the variations are extremely 
small for a change of 1 or 2 ~rcent in the total amount of ozone. 

This is the point that I tried to make and tried to put it in perspec­
tive by 1ny story._ 

Mr. CoNTE. Will you clear it up for my own mind, though. Could 
it get dangerous¥ Could it cause skin cancer? That is the point I am 
trying to find out. Can you tell me that~ 

Dr. SINGER. The answer is that I cannot tell you this. However, I 
know how to measure it. All we have to do in order to check McDon­
ald's reasoning is to check the 1ink that. I consider to be weak; namely, 
whether in fact a small variation in ozone in the upper atmosphere 
eauses a variation in ultraviolet radiation at the surface of the earth. 
He has assumed that the only determining factor is the total amount 
of ozone in the atmosphere; whereas we know for a fact that there are 
1nany factors in the atmosphere which can absorb ultraviolet radiation. 

Clouds, for example, will absorb ultraviolet radiation. Obviously 
when we have clouds, it does not make a bit of difference what the 
ozone concentration is in the upper atmosphere. You will not get any 
ultra\"iolet or really any solar radiation at the surface. 

l\fr. YATES. His statement was that if ultraviolet comes in in suffi­
cient quantities, it will cause skin cancer. 

Dr. SINGER. That thesis 1no.y not be incorrect. That is the fourth 
link in the chain. I want to concentrate, naturally, on the link that is 
weakest. 
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~fr. YATF~. Can we end on a happy note, Dr. Singer1 At the start 
you indicated you were once an opponent of the SST. 

Dt·. SINGER. No. 
~fr. Y ATF..s. You &'tid when you were with ~fr. Udall and you were 

responsible for that report, I understood you to say you were an op­
ponent of the SST. Am I wrong? 

Dr. SINGER. Perhaps I expressed m_yself poorly. I did not oppose 
the SST. 'Ve opposed the flights of SST's overland for the same rca­
son that J\fr. Conte did. 'Ve think peop1e would object to it. 

~fr. YATES. There is no question about it. 
Thank you very much, gentlenvm. 'Ve wi1l see you all in the 1norning. 

THURSDAy' 1\fARCH 4, 1971. 

WITNESSES 

W. M. MAGRUDER, DIRECTOR, SUPERSONIC TRANSPORT DEVELOP­
MENT 

B. J. VIERLING, DEPUTY DIRECTOR, OFFICE OF SUPERSONIC TRANS­
PORT DEVELOPMENT, DOT 

R. E. PARSONS, ACTING DEPUTY DIRECTOR, OFFICE OF SUPERSONIC 
TRANSPORT DEVELOPMENT, DOT 

DR. FRED SINGER, DEPUTY ASSISTANT SECRETARY FOR SCIEN­
TIFIC PROGRAMS, DEPARTMENT OF INTERIOR; CHAIRMAN, SU­
PERSONIC TRANSPORT ENVIRONMENTAL ADVISORY COMMITTEE 

DR. LEO BERANEK, CHIEF SCIENTIST, BOLT, BERANEK & NEWMAN, 
INC.; CHAIRMAN, SUPERSONIC TRANSPORT COMMUNITY NOISE 
ADVISORY COMMITTEE 

KARL G. HARR, JR., PRESIDENT, AEROSPACE INDUSTRIES ASSO­
CIATION 

STUART G. TIPTON, PRESIDENT, AIR TRANSPORT ASSOCIATION OF 
AMERICA 

CLIFTON F. VON KANN, SENIOR VICE PRESIDENT, OPERATIONS AND 
AIRPORTS, AIR TRANSPORT ASSOCIATION OF AMERICA 

DONALD J. STRAIT, VICE CHAIRMAN, NATIONAL COMMITTEE FOR 
THE AMERICAN SST 

JOHN O'SHEA, EXECUTIVE SECRETARY, NATIONAL COMMITTEE 
FOR THE AMERICAN SST 

DAVID FRADIN, PRESIDENT, FLY AMERICA'S SUPERSONIC TRANS­
PORT 

ATUOSPHERE POLLUTION 

Mr. ~fcFALL. The committee will come to order. 
"\Ve will start with some questions for you, Dr. Singer. On page 11 

you state: 
There is no question that the SST is going to release some pollutants into 

the atmosphere, out it is doubtful whether they wlll he of any significance. 

Are you speaking of the two prototypes or a fleet of SST's when you 
say "it is doubtful wh.ether they will be of any significance"? 

Dr. SIXGER. In tlus c.ase I atn speak1n~ of the fleet. There ic:; no 
doubt at all that the prototypes will have any consequences. Nobody 
has ever claimed, no opponent of the prograni, or proponent for that 
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matter has ever r~ised any questions concerning the pollution fron1 the 
prototypes, so this state1nent refers to the fleet of 500 SST's. 

l\fr. l\fcFALL. Just to expand upon what you have said, no one says 
that the two prototypes are going to cause any damage at all; is that. 
correct? 

])r. SINGER. That is correct, yes. 
l\fr. l\foFAr,L. There is l'eally no environmental reason for not build-

ing the two prototypes? 
Dr. SINGER. There is no environmental reason not to build them. 
Mr. McFALL. And no reason not to fly them in the atmosphere? 
Dr. SINGER. There is no environmental reason not to build them. 

There is a minor envirotunental reason to build them beeause once 
they are built you can test certain things on them that will illuminate 
further the possible environmental effects of the fleet. 

Mr. MoFALL. Our discussions are really concerned with what a 
fleet of 500 to 800 SST's flying in the atmosphere might do to us? 

Dr. SINGER. Yes, sir. l\fy testimony is addressed to the fleet. 

ENVJRONl\fENTAL QUESTIONS 

l\fr. McFALL. Do we now have all the answers to the environ1nental 
questions about the SST and, if not, when do you think we will have 
the answers? I am pretty sure you discussed this in answer to other 
questions, but we might well have it at this time. 

Dr. SINGER. Let me be brief and to the point. The answer is no, we 
do not have all of the environmental answers to have sufficient con­
fidence in the fact that there will be no harmful environmental effects. 

l\Ir. l\:lcFALL. I think yon said yesterday that we have now 95 per­
cent of the answers. Isn''t that th~e figure ·you pulled out of the air? 

Dr. SINGER. I was pressed. I preferred not to give any numbers but 
I said that 1ny best judg~nent at this time would be about 95 percen"t 
that there would be no effects and 5 percent that there might be 
effects. Two years from now, well, actually probably in a shorter time, 
these figures will be narrowed down so that, as we get environmental 
results, as we tnake specific measurements on the tlnngs that are still 
outstanding and crucial, we should be able to say to you 2 years frmn 
now with a 99.99-percent certainty that nothiHg will happen, or it may 
turn out with a very small probability that solnething would happen 
if these Ineasurements turn out the other way. Frankly, I don't expect 
they will, but there is always this possibility and that is why they 
have to be made. 

Mr. l\fcFALL. But in your opinion at the present time the possibili­
ties are very small ~ 

Dr. SINGER. Yes, sir. I think many of the n1easurements will be 
with us in a ver,v short time. Some will take a longer period of time. 
This program of measurmnents and research is fairly involved. It. has 
several phases to it. Some phnses will be completed in a matter of a 
few weeks, smne a few 1nonths. Othe-rs will take longer. I would esti­
mate, along with ~fr. l\fagntdet\ that the period 2-2112 yea.rs, about 
the cmnpletion of the prototype phase, will be the time when we will 
really have all of the outstanding envirmunental questions settled one 
way or the other. 

,I 
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SONIC BOOM 

~fr: ~fcFALL. 9n page 2 you refer to SetTing on a special study group 
on noise and sontc boon1 problen1s. Do you belien? the SST sonic boom 
problen1 is soh·ed by the present operational plans and polieies? 

Dr. SINGER. Yes, sir; I do. At that time there was no restriction, no 
governmental restriction, at all concerning future flights of the SST. 
Our group was appointed by Secretary r~dall. 'Ye listened to a nun1-
ber of e.x/Jerts. 'Ye questioned then1 and we formed the conrlusion that 
SST flig 1ts o\·er land of populated areas should be strictly controlled 
and only begun on an experin1ental basis. Subsequent to this recmn­
tnendahon, which we delivered to Secretary lTda11, the FAA posed the 
regulations discussed yesterday which liniit the SST to transoceanic 
flights. · 

COSl\IIC RADIATION 

1\Ir. 1\fcF.u~r.. Are you assured that c.osmic radiation is not an SST 
enviromnental problcn1 and, if so, what gh·es you that assurance? 

Dr. SINGER. Let n1e speak to this because I have worked in this field 
and therefore can be considered as an expert. The etn·irmnnental ef­
fects here m:-e different frmn any of those that we have discussed up 
until now. lTp until now we have discussed effeets of the SST on the 
atmosphere and, therefore, possibly on people living on the earth. Now 
we are discussing effects of the environment on the people flying in 
the SST, whieh is a cmnpletely diffe,rent proposition. 

1\fr. YATES. Does that inelude the erew 1 
Dr. SINGER. It includes the crew: yes, sir. 
l\fr. YATES. There is a difference between the crew and the passengers 

in terms of what you are going to say because the crew has a greater 
exposure. 

Dr. SINGER. Yes. The effects are qualitatively sitnilar to those of a 
lower flyin~ jet, as a 747. The difference. comes about only because of 
the different altitude, so that the eosmie radiation will be less ab­
sorbed at the SST altitude than it will be at the 747 altitude. The inter­
Yening atmosphere acts as a shield to stop son1e of the costnic rays. 
You can haYe a tradeoff here between co~mic ray intensity arid titne 
of exposure. I was involved with this probl~tn several years ago. 'Ye 
set up what we called a space weather warntnR: svstem when I was 111 
the what is now NOAA but was then the lT.A. \Yeather Bureau and 
we would anticipate that there could be days, about once every solar 
cycle, that is once every 11 years, that there, might be davs when the 
cosmic ray intensity ":ould be so strong as to make a flight. on that 
particular day hazardous. This will be a hazard iust like a weather 
hazard or an,; other kind of environmental hazard that aviation faces. 
You don't fly when there are S(Were thunderstorms. You don't fly 
when there ai-e severe icing conditions. Rut now I atn out of my renhn 
because I an1 not in aircraft operations. I think this would be a minor 
nuisance to the operations people, but it would have to be taken into 
account. 

1\fr. YATES. 'Yill von vield for a ouestion there~ 
1\{r. ~fcFALL. Yes~ in ·iust a minute. As I understand it.. the SST 

crew won]d p-et le~s coRmie rafliation bPCansP. t.hev would be up less 
time than those on a subsonic jet. Is that right or not? 
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Dr. SINGER. Yon tnultiply roughly the intensity. the radiation ex­
posure. by the time of the exposure to get the total dose. 

)fr. )fcFALL. And what do those figures cmne out to? 
Dr. SINGER. Our committee hasn't looked into this speci flea lly; so, 

since I don~t know the times of the flight involved, I would turn this 
question over to ~Ir. ~IagTuder who has studied it. 

l\Ir. ~L\GRVDEH. That is correct. It is slightl:v le.ss for an interconti­
nental supersonie transport flight as opposed to a subsonic jet and 
I ~vould say on the basis of, I think it is 200 flights a year, the ~mne 
t1nng is true of the flight crewnwtnhers. They would have equal or 
~lightly less radiation dosage than they would staying in n subsonic 
Jet wluch makes a 7- to 8-hour flight. 

l\:lr. l\IcF.u .. r.,. Say New York to Paris? 
l\fr. l\fAGRUDER. Fron1 New York to Paris they would be exposed to 

less mnount. For 8 hours they would he exposed to a slightly higher 
mnount but for 2 hours 40 minutes-the end result on ;r, number of 
flights per year-the dosage for the supersonic transport for flight 
crews would be slightly less than that for subsonic jets. 

Dr. SINGJm. l\fr. Chairtnan, we considered this to be really a non­
problem. In fact, we recommended to the DOT that they do not srend 
more tnoney on r~earch to measure cosmic ray intensities at the SST 
altitudes and use that money instead to tneasnre engine exhaust, and 
other factors that are directlv l)ertinent to the environtnental effect 
which an SST might cause t~ the atmosphere. 

~fr. ~IAGRUDER. I might add that the warning devices, required to 
alert a crew that there tnight be a major event on solar flares, have been 
developed as a result of the space program and the time intervals in 
which this n1ight occur have also been very accurately predicted as a 
result of the space progt·am. An SST flight which might have to devi­
ate frmn its flight course like it does today to avoid thunderstorms, in 
this case radiation, might occur once in every 25 to 50 years. That is 
why Dr. Singer is saying it is sort of looked on ~s a 1~on-problem. 
N m·ertheless, it has been looked at and all the solutions, Instrnnlenta­
tion warning systems, and alerting capabilities are available for the 
SST. 

• ENVIRON~IENTAT~ PROBLEMS 

~Ir. l\fcF Au-. Before we finish I would like to ntn down to make sure 
we have, in one place, all of the environmental problems and the pos­
sible answers to those problems. l\Iaybe we can agree, or agree to dis­
agree at least on the issues. 'Yhy don't you go ahead now and ask the 
questions you have in mind? 

1\fr. YATES. 'Ve may be able to stipulate as to the facts. 
1\fr.l\fcFALJ-. Yes. 
l\{r. YATES. As we used to do when we were lawyers. 
l\fr. l\[cFALL. 'Ve may be able to. At least, we could try to narrow 

the issues as tnuch as possible. 

PROTOTYPE FIJIOHT HOURfl 

l\Ir. YATEs. l\fr. 1\fagruder, how many hours is the prototype sup-
posed to fly supersonically? . . . · 
· 1\fr. ~fAoRUDER. Of the 100 hours of fltght testu1g 1t would probably 

fly something oi the order of 20 percent of that time supersonically. A 

/ 
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good £lxumple is the Concordc program which has approximately 390 
hour·s on two airplarws. It has b!ltter th~u1 90 hours, or say 25 percent, 
that has been flown supersonically. 

?fr. YATE~. Is my ~mprC'ssion cOITC'Ct that OJ)ly one of the planes is 
going to fly and one 1s going to be on the ground, or are you going to 
hn ve both of them fly? 

~Ir. ~lAGRGmm. 'Ve ha,·e an option to do it either way. but I would 
not be surprised but what we will C'mphasize getting the fulllOO hours 
on one airplane. use the othC'r airplane initially for structural tests, 
static t~sts, and then fly. In the case of the (~oncorde I think that 
the time that they ha,·e nt mnch 2 cruise which is not the only critical 
condition but is \·ery irnportant becanSt· ~·on spend about 60 percent 
of your time in eruise in normal Rupersonir air transport operation­
is something on the ordet· of 20 hours. I think our progt'lHn would be 
in percentages very close to that. I would say that in the 100 hours 
we would he able to 2et nbont 10 hours, verv close to the rnach 2.7 
eruise conditions. That is 1nore than adequnte for 1nensuring perforrn­
ance guarantees. 

~lr. YATF..S. Approximately 10 hours, then'? 
~lr. MAGRUDER. At mach 2. 7? 
~lr. YATES. Yes; the supersonic flight. 
~lr. ~iAGRUDF~. No. I said that would be very close to probably 

25 percent of the time, 20 to 25 hours. 
1\fr. YATES. 25 hours? 
Mr. MAGRUDER. Yes; of the 100 hours. 

ENVIRONl\IENTAL EXPERil\IENTA TION COSTS 

Mr. YATES. 25 hours. Dr. Singer, I take it you are working closely 
in conjunction with Dr. Greenfield in the experimentation of whic.h 
you are in charge~ · 

Dr. SINGER. He has just come aboard, so we haven't even had a 
ehanoo to talk. 

Mr. YATES. Oh, I see. 
Dr. SINGER. The experimentation will be supervised and managed 

by the Deparhnent of Transportation. The job of 1ny committee is 
to advise 1\fr. ~lagruder, and t.hrough hirn the DOT, whether we 
think the researeh program is adequate, whether the priorities are· 
sufficient] y well covered, and so on. 

1\lr. YATES. Have you reviewed that yet? 
Dr. SINGER. 'Ve are in the process of review now. 'Ve have reviewed 

about 50 percent of it.. 'Ve have tnade I think some pertinent com1nents. 
'~e found some good receptivity to our comn1ents and I think they 
will do some good. 

~lr. YATES. How much money has been allocated for your program? 
Dr. SINGER. For what? 
~lr. YATES. How much money have you requested for the experi· 

ment¥ 
Dr. SINGER. We don't request this. '11he DOT does this. 
Mr. YATES. But you give them a figure, don't you, as to what you 

think it will cost to obtain the resu1ts that you want to obtain? 
Dr. SINGER. Yes. The budget is of the order of $4.5 million for the 

next fiscal yoo.r. 
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~Ir. YATEs. And will there be HlOl'e for the fiscal year following? 
How long will your progran1 take? 

Dr. SINGER. The progrmn will take npproxin1ately 2 years, so there 
is n1oney scheduled for 1973. 

~{r. YATI;s. 'Vhen do you anticipate it will begin~ 
J)r. SINo•~R. The progra1n has begun in the sense that there arc 

many Government agencies that are n1aking 1neasurmnents and part 
of the job is to redireet thmn in a sense to pay attention to U1e SST 
problPnls. The AEC has been very receptive to using their existing 
planes and the existing flight progrmn that. they have n1 the Arctic to 
see whether U1e SST would produce contrails in the polar stratospher-e. 
A.s a kind of piggyback operation we can latch on to other 1neasure-
1nents which the A.EC is 1naking for their purposes, and the sa1ne 
with the Air Force and the same wit.h NOAA. 

Mr. YATES. That makes sense. 
Dr. SINGER. Yes; it makes sense. 
Mr. ~foFALl •. Will you yield at that point 1 
Mr. YATES. Yes. 
Mr. McFALL. One of the things that Dr. ~fcDonald said U1e other 

day was that he was pretty certain that there would be no contrails. 
Dr. SINGER. Yes. 
~fr. McFALL. That the atmosphere is just too dry. 
Dr. SINGER. Yes. 'Ve want to be absolutely sure. T,here are still 

some uncertainties. I res~t ~fcDonald's opinion. He is a very good 
professional in this partiCular area .. I think he would be the first one 
to say "Well, if we can make these measurements let's lna,ke them 
so we <·.an be absolutely sure." 

Mr. Y ATF..s. Yes. Good. You said you had reco1ntnended $4.5 million 
for the first year. 'Viii it cost about the smne amount for the second 
year' toos ~ • . • l . . 1 

Dr. INGER. Sorry; this IS not our recominendat1on. T us IS w 1at 
we were told the DOT had requested and are sort of counting on. 

~.fr. YATES· Doesn't DOT take your recomtnendation on what you 
need for your experiment~ 

Dr. SINGER. I think they will. We haven't completed our survey 
yet. 'Ve haven't added up all the numbers. 

~fr. YATES. In other words, the $4.5 million that DOT has recmn­
mended may be too much or may be inadequate~ 

Dr. SINGER. That is correct, yes. 
Mr. YATES. So you don't know at this point how much the pro­

gram will cost~ 
Dr. SINGER. My hnpression is, and I an1 quHe familiar with the cost 

of atmospheric research programs, is that they have a lot of 1noney 
there. 

Mr. YATES. Who has a lot of money where i 
· Dr. SINGER. I shouldn't say this too loudl[. 
Mr. YATES. You say they have a lot o money. 'Vho has a lot of 

money wherei 
Dr. SINGER. DOT, I think, has an adequJlte a1nount of money to do 

the job. 
~fr. YATES. I agree Dot has the money. I am trying to pinpoint 

this. If you are authorized to go ahead by this com1nittee I want to 
1nake sure that you have enough money to do the kind of job that ha~ 
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to be done. I will yield in a n1oment, ~fr. ~fagruder. And the fact 
that ~fr. ~fngruder says that there is $4.5 1nilhon allocated for this 
program seems to me to be sort of a back door approach to it. It seems 
to 1ne the recommendation has to come from your committee in the 
first instance, really. 'Vouldn't you think so, ~lr. ~fagruder~ 

~fr. ~fAoRumm. Thank you ,·ery 1nuch for yielding, I think we have 
been a little bit unfair, unavoidably, to Dr. Singer. He has just come 
on board during the last 2 months. Prior to that time the previous 
chairman, Dr. Tribus, went out to the involved agencies and 
thoroughly reviewed the amount of research and development re­
quired. In fiscal 1971, DOT and NASA have progratned $6.15 mil­
lion for noise. The DOT fiscal 1972 appropriation request was $8.24 
million, $2.9 1nillion on the SST itself. Funding needs for fiscal 1973 
are yet to be determined. That is what Dr. Beranek is going to be 
working on. Now, in fiscal 1972 it is $4.75 1nillion for the weather 
modification studies and we are reprograming in fiscal 1971 $2.5 
million. 

)Vhat Dr. Singer is trying to explain is that he as the new chairman 
is gathering his cmnmittee. People fron1 HE'V and elsewhere that have 
been concerned and have expertise are coming on board, so his first 
duty as the new chairman has been to get on board, look at what we 
did before, reassess it, and make new recom1nendations. 'Vhat I think 
he is trying to say very fi11nly is that he feels from his experience that 
the previous people had plenty of 1noney in all of the appropriate 
agencies. Now he IS going to re-allot it, and just like he SR~id, maybe not 
to do so much on radiation, but a little more on engine emissions. I 
want to assure you and the chairman we will be responsive. I look to 
1ny chairman for co1nplete guidance and he has all of the resources of 
those experts at his disposal. 

F.NVIRONl\IENT.\L TF..STINO WITH PROTOTYPE 

~lr. YATF..s. Very good. Dt'. Singer, how many supersonic flights do 
you need to come to a determination as to whether or ot there would 
be a pollution of the atmosphere through supersonic flight~ As I un­
derstand what ~fr. Ruckelshaus and Mr. Greenfield said, ethey needed 
none, that they could do it by building appropriate instrumentation 
and, I assmne, by using 1nilitary planes and sending baloons aloft. 

Dr. SINGER. You have raised a very good point. I think 1nany people 
would answer by saying they could do the program-! am speakin~ 
of the weatJ1er 1nodification part-without flying a prototype SST. 
However, there will always be people, and our colleague, Dr. Mc­
Donald, is one, who qu~te properly say "'Yell. yot~ have done all this 
on the gt·ound and you have done all this In the air but you have not 
used the right engine and you haven't. really measured everything that 
you can n1easure and"-I quote hin1 by memory-"you haven't meas­
ured nitrogen oxide. You can't do this if you don't fly with the right en­
gine, GE-4, at the right altitude and ri~ht speed." 

Air. YATF.s. As I understand" hat Dr. Beranek told us yesterday, the 
GE-4 engine will not be in the prototype, so you are still going to have 
other people say "but you haven't flown the'new engine in the strato­
sphere." 

~fr. ~L\ORUDER. I would like to correct that. 'I'hat is not quite true. 
I don't believe that is exactly what he said. 
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Mr. YATES. Didn't you say that., Dr. Beranek1 I asked you when the 
new engine would come into existence and you said with the production 
version. 

Dr. Jh;nANJt~K. That is right. I think the question that we are ad­
dressing ourselves to here Is a little different than the way you are 
apparently phrasing it. The engine that will go on the production 
aircraft will be a different engine in only slightly different ways. Tho 
afterburner is rmnoved but, in any event, the afterburner-and check 
n1e if I a1n right on this-will not operate in cruise conditions. Isn't 
that right? It never will, or would it? 

Mr. ~fAoRUDER. On the prototype airplane the afterburner will bo 
required to accelet·ate the airplane, at heavy weight, to supersonic 
cruise conditions but then you can fly without it and get the measure­
ments. 

Dr. BERANEK. You didn't answer my question. You don't use it in 
the cruise part of the flight? 

Mr. MAGRUDER. That is correct. 
Dr. BERANEK. So you are not accelerating to cruise very long. 
Mr. ~fAoRUDER. I want to make sure I don't 1nislead you. We are 

talking about what you can do to get environmental measurmnents. 
You can cruise the airplane in the prototype phase under certain 
conditions without the afterburner. If you load the airplane up to 
maximutn weight and try to demonstrate the maxin1um emission you 
would use the afterburner in the prototype. It is on there to get enough 
thrust to do that. But I don't want anybody to leave here with the 
impression that the G E-4 production engine is considet-ably different 
from the prototype engine. As I said yesterday, it is basically the 
salne gas generator. It IS only scaled up 2 inches in diameter and is 
simplified by the elimination of a complex thing like the afterburner. 
It will be only slight.ly different. All you get out of a prototype 
is one big step closer to the final article. The engines that are flying 
today in the production subsonic transports are vastly different from 
the engines that went into service in 1958 and 1959, and this evolu~ 
tion continues on forever. They just keep getting better and better. 

PROFESSOR EAD'S TESTIMONY 

Mr. YATES. ~fay I say what worries me is the past historx that I 
atn sure you are familiar with. Professor Eads, testifying before the 
Senate Appropriations Committee, said this: 

The main areas that I see that would contribute greatest to solving this thing 
would be in work on engines. Contrary to what other witnesses haYe stated, you 
do not begin development of a prototype unless you have your technology pretty 
well in band. 

You don't put an engine in a plane, de3lgn the space that engine is going to fit 
Into, including the thrust reverser and the noise suppressor, until you know 
how big the plane is going to be. 

And he goes on to say : 
Convair with the 880, for example, wanted to make a marginal change In the 

880. They weren't selling very well, so they thought they would make some small 
changes. They put a different engine on it and put some speed pods. 

Then they could sell some of t~se to American airlinl:'s who could then ad­
vertise they bad the fastest plane In the air. It turned out when they made 
these minor changes they changed the entire character of the aircraft and Con­
vair lost $425 million on that project., simply because they tried to make changes 
In the prototype. 
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The point I a1n making is yon speak of a small change in this 
engine, and you will probably correct me because yon know so mn<:h 
more about this than do I. but it occurs to 1ne that small changes In 
an engine or in otlwr parts of a complicated machine like an aircraft 
1nay very well sometitnes be the most difficult ones to find and yon 
may sp~.nd days .and. you n1ay spend weeks and a tremendous lot of 
money 1n perfecting 1t. 

l\fr: ~fAonumm. I would like to answer that question by saying that 
Professor Ends is a prime example of the probleJn of communications 
on the SST. He works in the economics deparhnent, has for 1 year, 
at. Pl'inceton. He has no engineering-technical training. I am intimate­
ly fatniliar with the 880 and 990. There is no relationship between 
the 880 and the 990. The 990 is a new airplane. Speed pods are not 
put on new airplanes as stnall itnprovements. That is a brandnew 
wing design, a brandnew fuselage design, a brandnew engine design, 
and that is in no way a small change. That is as different as the dif­
ference bBtween a 70'7 and 747. Dr. Ends is testifying completely out 
of his element of expertise. 

Mr. Y ATF~. Let me l£0 back to the thrust of tny question then. 
~fr. 1\fAGRUDER. May I add one thing further, thou~h t I subn1itted 

that testimony to many top experts in the lT.S. airframe design in­
dustry, people like Keily Johnson and Maynard Pennell who kicked 
ott' the iet a~. There is not one expert in the U.S. ael'OSJlace industry. 
tl1a.t I could find. who a.~rees with what Mr. Eads just said. 

l\fr. YATES. May I ask the question, then? I am sure that with your 
vast backp.tr-~~nd of experience and knowled~e, examples must come 
to vour mind where a small chan,l!'e in an air~lane or airframe or 
enwne part may have been very difficult to attain and have resulted 
jn tremPndous expenditure of both time and money. 

Mr. MAGRUDER. 'Vell, I don't want to say that these changes don't 
cost money. They do cost 1noney. It. costs n1oney to improve any­
thing. The essence of that discussion is whether it is worth it. In the 
case of the SST goin~ from the prototype eng-ine to the production en­
wne we will lneet. the new noise requirements. 'V'e are. going to hang on, 
very importantly, to tht:.' airline economics of the basic airplane by 
reducing the maintenance costs. The most difficult part of a SU})er­
sonic engine to maintain is the afterbun1er. Bv eliminating the after­
bunler and havin~ a simple gas generator~ only 2 inches bigger in 
diameter, we tneet the noise requirements, maintain our payload range, 
and keep the operating economics down 'by in1provinuo reliability, low­
ering maintenance and spare parts constimpt.ion. This is a goOd eco­
nomic tradeoff. 

EFFECT OF ENGINE CHANGE 

l\fr. YATES. l\fay I get back to Dr. Sinp:-er and the point he made 
about some of the scientists, and the origliutl onest1on I a~ked about 
some of the 8CiPntiRts not willing to accept findings in the absence of 
st.rnto~nheric flight with the engine that would be used in the fleets 
of SST's? The point I raise, is a cmnp1ex one becau~e we may start with 
the engine that is not in the prototype. 'Ve now have a fir8t imnrove­
tnent made to reiluce noise, and I am Rure aR planes arlvance in their 
evolution you will get other engines that wilf be developed, possibly 
1nore quiet, possibly more powerful. Certainly some day you will be 
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presented with the satne question with the hypersonics. The question 
I raise is how much, therefore, can you give to the scientists who de­
mand that you fly with this engin~ at this certain level, knowing that 
t.here are going to be changes in thf. engine, anyw~y and, as Dr. Beranek 
pointed out, this engine is going to elian~e? 

Dr. SINGER. As Mr. Magrudet· hns pointed out, if you go to this 
engine you are taking a big step. The basic point that one needs to 
check if one doesn't believe in measurements on small engines is to 
check a big engine. The basic parameter is the fuel consumption and, 
of course, this determines how much water vapor, and how much nitro­
gen oxide, and so on, is bein~ put out. That is the major thing. 

Air. Y ATF~. 'Vater vapor and nitrous oxides? 
Dr. SINGER. Yes. 
1\Ir. YATES. You are not worried about the sulphuric particles? 
Dr. SINGER. And the sttlphuric particles; yes. This you calculate and 

measure on the ground. . 
Mr. YATES. But you could get a fuel that dispos('S of the sulphuric 

particles, can't you, really? 
Dr. SINGER. Yes. 
Mr. YATES. So that isn't really your problem? 
Dr. SINGER. I don't consider it very much of a problem. The SCRP 

people were extremely conservative anrl used a hi,ghcr sulphur content 
than probably would be used in the SST. 'Vhat I am trying to point 
out is that if t.he prototype is available, one certainly ought to make 
environinental measurements. 

1\lr. YATF~. It will be available but it is g"Oing to fly, as Mr. Ma­
gruder says, approximately 20 or 25 hours. )Vill that be adequate for 
your purposes? 

Dr. SINGER. Oh, yes. 
1\lr. MAoRUDER.l\lr. Yates, n1ay I add a point? 
Air. YATF~. Certainly you may. 
1\fr. 1\fAoRUDER. I am sorry the full committee is not here for \vhat 

I a1n going to say. I think the exciting thing about the SST and the 
points you are driving at, which are extremely good and valid, is that 
this is not a one-tilne thing that nevPr again are we I!Oing to take on 
technological developtnent.like the SST, that you shnply gulp, look at, 
nnd say, "01{, forget it." This committee that we have formed that 
~Ir. Ruckelshaus testified to the other da.y is going to keep right on 
monitoring so that as we evolve new and hnproved engines, the word 
"improvement" will 1nean not only efficiency and cost and payload and 
airhne economics, but it is also going to tnean lower engine emissions. 
It is going to mean that the petrolemn industry is alert and aware of 
the need to get sulfur out of fue1. Sulfur is only In fuel because it comes 
out of the ground with the fuel. It hurts maintenance. It adds to pol­
lution. 'Ve are going to improve everything we can. We are going to 
keep monitoring and keep on testing and every time we make a change 
we are going to retest and we will always be in a position to report 
i m prove1nent.. 

RESISTING TECHNOLOGICAL I~fPROVEl\IENT 

~fr. YATES. I atn glad to hear you say that. That, of course, is my 
attitude, too, and I think that n1ost of us who have opposed the SST 
have been accused, I think smnewhat unfairly, as I think Dr. Singer 
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did yesterday, of resisting science and scientific and technological im­
provement. 1Ve don't resist scientific and technological improvement, 
and I don't think that the SST stands as a symbol of rfl'sistance to 
scientific and technical advance. 1Y'e oppose such adn1nces without 
counting the costs, the hartns they bring. 

It seems to me that you 1nust add a corollary to that staten1ent that 
tlw SST, at the present time stands as an example of science and 
technology that n1ust be challenged because ot the possible hann that 
it may bring to mankind. For example, if you had known what the 
possible consequences of DDT were likely to be you n1ight not want 
to have used DDT even though it has certain benefits as far as the 
elimin11tion of pests and inserts. But the fact remains that we have 
reachtd a point in this country-! think Earth Day_ was significant, 
for exfllllple, when the people of the country said "'Ve want to exam­
ine tnost carefully things that may pollute our atmosphere. 1Ve don't 
think we ought to rush headlong or pelhne11 into everything that is 
designated 'progress' or 'advance.'" 1Ve must look at it, even if it is 
branded "progress." That is part of the challenge that we are raising 
to the SST. 

I think that 1\fr. 1\fagruder has done an outstandinJ.r job in nlarshnl­
ing the arguments in support of his undertaking. I thing by bringing 
you in and bringing Dr. Beranek in he has attetnpted to blunt the 
argtnnent that many of us have been 1naking over the years. That is 
only one of the nr~tnnents we haYe been 1naking, of COUrse, and we 
will go into smne of them in a short time, but I wanted to tnake that 
point because as I listened to your testimony ve~tcrday you said that 
It seemed to be a symbol of opposition to scie1ice and technology. Dr. 
David has issued a statement which he has sent out to scientists all 
over the country, askin~ whether they ag-ree th'at there ought to be 
1noney spent for scientific and technological investigations and experi­
Inentation, and, of course, they all wrote back and said yes. Science and 
technology tn~1st continue, but we must be wary of possible damage 
that may flow 111 consequence. 

l\fr. l\fcFALL. 'Vonld you yield for just a 1noment? 
l\fr. YATES. Be glnd to yield, Mr. Chairman. 

SST AS A SY~IBOL 

~fr. l\fcFALL. 'Vhile we are discussing this, it seems to me that the 
SST has becmne a syrnbol of the need to improve our ~1n·iw~,-- wnt-­

Mr. Y ATF..S. Right. 
Mr. 1\fcFALJ, (continuing). And in a sense it is a fn. nol. 
1\fr. YATES. 'Vrong. 
1\fr. 1\fcF ALL. Because the SST is really not that important to the 

envirmunent, but l.t has become sort of a rallying point for those who 
want to improve the environment. 

1\fr. YATES. Right. 
l\fr. 1\fcFALJ,. And I think that what we nre finding out here is that 

we all agree that we want to make sure the environnient is protected, 
but the SST, which is being used as a sy1nbol of the need to improve 
the environment, really is not that itnportant to it. 

~fr. YATES. 'Ve don't know that yet. That is why we have Dr. 
Singer's committee and this is why we have Dr. Beranek's investiga­
tions. Until Dr. Beranek completed his initial task there were many 
who considered noise as smnething we ought to overlook. Now there 
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are many who will consider, and I will get to that in a 1ninute, Doctor, 
there are many who think that you ought not to allow an airplane to 
be used in commercial serrice where its noise is so loud that it knocks 
people out. of beds or d?es these things to destroy the quality of life 
In our ennronment. Tins case has had so much attention because ~Ir. 
~[agruder, rightfully, has brought J)r. Singer and his conunittee in 
an~ l~as. brought Dr. Beranek in, and we have brought physicists in. 
Tins Is 111 that sense the sytnboJ, how do we balance, how do we want 
to attain the peaks of sCientific and technological achicvmnent that 
have distinguished our country over the years and over the decades, 
at the same time retaining the kind of quality of life that our people 
want. 

SST'S EFFECT ON ENVIRON1\IENT 

~fr. 1\fcFALL. In that sense, it has become a symbol. Those who feel 
that we should continue with improvement in envirmunent and defeat 
anything that would degrade our en ''ironment, think of the SST as 
the-here using a French word~ause celebre. They feel that they 
have to defeat this thing because if they don't then we will be going 
backwards in our attempts to improve the environment. I think one of 
the things we have shown during this hearing is that the SST prob­
ably will not degrade the environment. 

1\fr. YATES. You haven't shown that, 1\fr. Chairman. 
Mr. McFALL. I think when we start discussing the enviromnental 

problems, we will see that the chances are small that the SST is going 
to har1n the environment, and certainly the prototypes are not going 
to hurt the en \"ironment. 

Mr. YATES. That is agreed. 
1\fr. 1\fcFALL. I think we may also be able to agree that the chances 

that the SST, or 500 of them, will degrade the envirmunent are very, 
very small even at this point. 

Mr. YATES. I don't agree with that. That is Dr. Singer's opinion. It 
wasn't the opinion of the others. It wasn't the opinion of SCEP. 
SCJijp wasn't as willing to go as far as Dr. Singer is willing to go. 
'Vhat SCEP did was to raise a concern and said that it ought to be 
looked at. 

Dr. SINGER. As Dr. l{ellogg explained yesterday, SCEP is a com­
mittee, a committee which included people who were opposed to the 
SST for various reasons which have nothing to do with the environ­
Jnent. The committee attCJnpted to write a position or a conclusion 
that was acceptable. This group was a committee, of course, and I 
think you gentlemen understand very well the subject of politics. The 
phrasing of a set of conclusions which satisfied every member of the 
committ~e is a difficult thing. You cannot commit yourself one way 
or the other as a committee. 

Yet Dr. l{ellogg, who was Chariman of that group, yesterday did 
commit himself and agrees with me in every respect. 

Mr. YATES. Did he say that in his te.StiJnony? I didn't remember 
that he said that. .. 

Dr. SINGER. Then I will add to what he said in his testimony what 
he told me last night at dinner. I said to hiJn I was· sort of forced into 

·a numerical assessment of my confidence of what the SST is going to 
tlo. I said to him "How do vou feel about it?" and he said "I would 
agree ·exactly with your nuniber. This is 1ny own personal conclusion." 

/ 
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KF.U.OGO J,F.TTF.R ON SCF.P STUDY 

~fr. YATF.R. I asked Dr. I\e11o~g that question SJ)ecifirally. I asked 
Dr. J{ello~g that question specifically as to what SC]~~P decided and 
he did not say that he agreed with you. I thoug-ht you went. beyond 
SCEP and I thought he said that you went beyond SCEP. 

~fr. ~fAGRUDER. ~fnv I interiect.\vlutt. Dr. l{ellogg- hns officially told 
n1c as the Dire.ctor of the SST pro~rnm, I can get this in writ in~ and 
we would like to submit it in writing so we hnYe no difficulty with the 
record. 

~fr. YATES. Yes. 
(The information follows:) 

NATIONAL CENTER FOR ATMOSPHERIC RESEARCH, 
LABORATORY OF ATMOSPHERIC SCIENC'E8, 

Rouldcr, Colo., Augrult 24, 1910. 
1\Ir. 'VILLIAM 1\I. MAGRUDER, 
llead, SST Program, 
lVashiJtgtmz, D.O. 

DEAR 1\IR. MAGRUDER: The purpose o fthls letter Is to clarify some of the con­
clusions of the report of the Study on Critical Environmental Problems ( SCEP. 
<'ommouly known as the 1\I.I.T. Summer Study). This summer study has. of 
conrseo, al!"ffidy gone to press. and therefore it eannot be changed-nor wou1d I 
wish to chan~e anything at tltls time. Howen~r. thE:'re are some aspects of .the 
report relating to th~ possible {'ffe<'ts of S·~T's on thE' stratostlhE:'re that you ha \'e 
asked me .to comment on, and I am glad to do so. 

It seems that onE:' particular statement in our report has be<>n misunderstood 
by the press. and I would llke to make the record nerfectly ch~ar. W'e say in our 
report, after having diseussed the various techni<'al and sc-l{'ntific fac-tors in­
volved in the SST contamination of the stratosphE:'re: "ThE'refore. we recommE-nd 
that uncertainties about SST contamination and its <'ffects be rerolvro before 
large-scale operation of SST's Is imp1enwntE:'d." "Te had in mind that. if we hE:'gin 
right away, it shou~d he possible to forecast the effects of SST's on :the strato­
sphE:'re. and we understand that they will not go into full-scale operation before 
about 1985. (This is a chance for a major new te<'hnologlcal de\'{'lopment to be 
studied before it ~oes into full-scale op('ration, and we certainly should Rei~ the 
opportunity. I understand that you a"ree with this point of view. Nowhere have 
we indicated that we believe the SST development should be held up or delayed 
pendin" the results of this study.) 

I have read over the report of your office concerning your position. as of Au­
gust 4. 1970 on the possible effects of S~Ts on weather and air pollution. and I 
belle\'e it ~tates your concerns and the facts In th<> matter f·airly. In particular, 
I would like to point to your statement which indicates that ·~present informa· 
tlon indicates that projected SST operations are unlikely to cause significant 
climatic changes but • • • we c-annot exoress the desired conflden<'e regar<llng 
the lack of climatic change." It Is clear that you l'(lC()gnize the need for further 
research in this area. and this Is what thE> SCFlP has urged also. 

In particular. I beliE:'ve that research ~hould con<>ent~rate on the study of 
particlE:'~ in the stt·atosphere, their natural varlabiUty, and their sources and 
sinks. It appears that cttrl'{'ntly volcanoes are the main source of particles 
in the stratosphere, and we never know when nature wl11 provide us wi·l'h an· 
other ex}lE'rim(lnt ~milar to the Agung eruption of 1963. We should be ready 
when and if it occurs to study what happens in the stratospherE>. This point 
of view should be emphasized in any reseoarc:>h program dE:'sfgn{'d to predict the 
effe<"ts of ~ST's. and I think it Is not sufficf{'ntly emphasized in the statements 
of )'our office concPrnln~ the reo~areh needed. This is an area where NCAR 
will continue to work nlso. in cooneration with the Air Weather Service. 

Clearly. :mothE-r ~":nbject on which we nE'ed further information Is the exhaust 
products of th<> SST engine whE:'n this engine can be stuclled In flight. Every 
pft'ort ~hould be mflde to find out just what will be the constituents of the ex­
hnu~";t. nnd how th(ly will he modlflPd in the strnto~phPrfc pnvlronment. We &R· 
snme thnt moQt of the S02 and th4." unburn<>d hydrocn,rbons will be converted 
tn pnrtlc1£>s, and this Is probnbly a safe assumption. 'Ve RR~";Ume thAt none of 
the NOx would end up as particles, and this should be Investigated. I believe 
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that these aspects of the research should also be l'mphasized when you recom· 
mend a program. 

Another set of questions centers around the effects of particles in the strato­
sphere on the temperature balance of the atmosphere. OUR SC}<}P report makes 
tt clear why we expect some temperature change, by analogy with the changPs 
following Agung. If our reasoning is correct, the .stt·atosphere temperature 
would rise by a few degree~. and the surface temr~erature would fall by a very 
small amount. A surface temperature chang(> following Agung was not actually 
detected, so it is possible that the effe<."ts of SST's on the surface temperature 
will not he detectable either. In any case, it should be possible to make a much 
IJetter estimate of the temperature change in the stratosphere and troposphere 
to be expected from SST t·xhaust products, starting wl.th first principles. 

I hope that thes£> additional comments will be helpful to you. I have made 
them in the hope that any use of our SCI<JP report will be with the propt.•r 
understanding and interpretation of the ruther eomlllicated scientific ideas in 
it. This sort of study is, I am afraid, easy to misinterpre-t if one is not familiar 
with the atmospheric and physical })rocesses involved. As the chairman of the 
working groutl on climatic effects for SOl<JP, I am most concerned that our 
conclusions are understood by all who are concerned wHh the SST prograw, 
and that we work together to obtain better information. 

Sincerely yours, 
'VILLIAM W. Km.woo, 

Director, LAB. 

Mr. ~IAGRUDER. He has said to 1ne on numerous occasions that he 
is very concerned with exaggerations and misinfor1nations that have 
been perpetuated as a result of the SCEP repo1t. 

Mr. YATES. He expressed a concern about the SST. 
Mr. MAGRUDER. All the sc~~p report did was express a concern. 
Mr. YATES. He said that. 
l\lr. MAGRUDER. He has further said to 1ne that there are no facts 

in the scientific cmnmunity that will say that two prototypes or a 
fleet of SST's will damage the enviromnent significantly in· any way. 
In order to increase confidence in that state1nent he has recommended 
to me that we do 1nore research. 

Now, I believe that Dr. Singer, Dr. l{ellogg, and the SCEP sci­
entists and all the Jnetnbers of the Advisory Committee are in agree­
ment on that st.atetnent. "\Ve have been very careful in wording and 
in publishing that statement. 

Mr. McFALL. That is on page 33 of your statetnent, and I have read 
it several thnes. 

Mr. ~lAG RUDER. That is right. 
Mr. YATES. He said that.. 
Mr. ~IAGRUDER. I think that should clearly be said for the record 

again, though. 
~lr. McFALL. That staten1ent is applied to the prototypes and fleets 

of SST's. 
Mr. YATF..S. That is right; and he has 1nade his position and you 

have put tlutt into the record. 

NEED l<'OR PROTOTYPES 

l\lr. 1\-IAGRUDER. It is very i1nportant that we in the Gover1unent who 
have reBJ>onsibility, not get ourseh·es in the position of being damned 
if you do and damned Jf you don~t. If we take on a research pro­
grain we don't want people in the public, and especially in the news 
media who ha.ve been very unfortunate in their interpretations of 

57--453 0-71--39 
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some of the setPntifir data, to nssnme beenuse we ar~ doing research, 
that we think there is n serious problem there. There is not. 'Ye 1nust 
lm free to do out· research and inerea"3P mn· eonfidenre to get that last 
1 or 2 percent to assure that there is g-oing to be no damage. If we 
don't do the reRearrh, then we wi11 be accused of being irresponsible. 

~fr. Y.\TES. 'Ye are in favor of your doing research. 
~fr. ~fcFALL. If you don't build the plane, they are going to say. 

"'Yell, you know, if we had tlw plane it might be· difl'erPnt. Your IoC· 
search is fine, but"--

~fr. ~fAoRcn.:R. Thnt is corn~ct. I would like to relate to you a dis­
cns..~ion I had this morning with the State Department. 'because I 
think tlwre is confusion about the requirement for the prototype. The 
State Department said ,·cry clearly that their position is and always 
has been that in the unlikely event that our scientists and their 
data indicate that we should go before the international tribunals to 
stop SST's, that the Stnte Department would be in such a weak posi- . 
tion they would not be able to sustain the lJ.S. position if we did not 
have full-scale prototype flying. 

In spite of what ~fr. Ruckelshaus said and Dr. Gre(lnfield said, and 
we would agree that in a pure ncademic laboratorv sense probably 
we could get smne numbers that we could agree with, if the French, 
the British, and the Russians have not onlv the fli~ht test, and the 
laboratory t(lst., but also have 5 yeat-s of full-scale operation and, in 
the case of the Russians, fleet service o\·er Russia nnd Siberia, we 
would be in all untc.mable position to win an argutnent and therefore 
there is a ~rood environmental reason to have prototypes. 

, 1\I:. l\fcFALL. You are saying they would say "You are just opposed 
to Uus plane because yon don't have one." 

l\fr. 1\{AORUDF--R. Yes. 
COST OF CONCORDE 

l\fr. YATF..S. l\fay I su~rgest Dr. Siuger ought. to go over to France 
very quickly, according to the artirle that appeared in the New York 
Tirnes this inorning. I don't know whether you had occasion to read it. 

Dr. SINOFA{. Yes. It is in the field o_f economics and that is not nty 
specialty. 

~lr. YATF..S. The. field of econon1ics tnay chop your field of experi· 
1nentation right off. 

The point I was nuti<ing, was my distinguished colleague, l\lr. Bo­
land, who is chairing his own subcommittee this morning and, there­
fore, can't. be here, called attention to an article that appeared in the 
New York Times the day before, by our distinguished wt·it.ing fri~nd, 
Chris Lydon, to the effect that the SST proponents seemed to be 
~raining' an advantage. I an1 not willing to concede that and I think 
the article that appeared in todav's New York Tin1es indicates that 
part. of the base for the proponmits' case is smnewhat eroded, I read 
frotn today's New York Times an article by Clyde H. Farnswolih 
from Paris, and it says this: 

Costs ot the Concorde program have gone from under $400 million to $2 btl­
lion sine~ th~ BrltL~h nnd French Gov~rmn~nts decid~d to build th~ supersonic 
nirlln~r in 1962. 

The British and French airframe builders, in a joint sfutem~nt today, at· 
trllmt~<l the rise to inflation and design modifications needed by airline com· 
pauies. 
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Their statement came as debate sharpened in France over whether to go 
ahead with the program. The two govermuents, which are sharing the rosts, 
wiU decide on March 29 whether the builders should proceed. 

Sixteen airline companies ha,·e taken OI)tions on 74 Concordes, but none han~ 
yet placed n. firm order. 

Antoine Pinay, one of }"ranee's elder statesmen, strongly attacked the proj('('t 
last night. "\Ve are spending an awful lot of money simply to p1·ovide a wny 
for American millionaire::; to cross the Atlantic faster," he said in T..~yons. 

And I will put. the article in the record, if yon wish, ~fr. Chairtnan. 
(The article follows:) 

[From the New York Tim~. 1\Iar. 4, 1971) 

CONCORDE'B COST Now AT $2 BILLION 

AIRLINER PROJEai' IS UNDER NEW ATTACK IN FRANGE 

(By Clyde H. Farnsworth) 

PARIS, l\Ia rch 3-Costs of the Concorde Ilrogram have gone from under $400 
million to $2 billion since the British and :F'rench Governments decided to build 
the supersonic airliner in 1962. 

The British and }"rench airframe builders, in a joint statemt.>nt today, attrib­
uted the rise to inflation and design modifications needed by airline companies. 

Their statement came as debate sharpened in France over whether to go ahead 
with the program. The two Governments, which are sharing tbn costs, will decide 
on March 29 whether the builders should proceed. 

Sixteen airline companies have taken options on 74 Concordes, but none have 
yet placed a firm order. 

Antoine Pinay, one of France's elder statesmen, strongly attacked the project 
lnst night. "\Ve are spending an awful lot of money simply to provide a way for 
American millionaires to cross ·the Atlantic faster," he ~aid in Lyons. 

MAN OF GREAT INFLUENCE 

Although no longer In a position of power, 1\Jr. Pinay has great influence in 
France. He was Finance Minister under Charles de Gaulle and is regarded by 
many as a symbol of the French bourgeoisier, or middle class. 

He turned down an offer to become Finance Minister under President Pompi­
dou, who, as did General de Gaulle, has put his personal prestige behind the plane. 

The Concorde, which is designed to fly at !Slightly more than twict• the speed of 
sound, would reduce the air time from Paris to New York 7 to 3Y2 hours. The 
plane is expected to be priced at $25 million and 250 would have to be sold for 
the builders to make money. About $800 million has already been spent on the 
plane. 

The two manufacturers-the British Aircraft Corp. and the National Industrial 
Aerospace Co. of France (formerly Sud Avlation)-went into their experience 
over the last 1.7 months to explain the rising costs. 

In this period the figures have ballooned by nearly $250 million. The largest 
element-40 percent-reflects higher industrial prices and wages. An improved 
llropulsion system was needed, and this took $85 million. Other technical <'hanges 
ate up $50 million. 

The new $2 billion estimate covers the following: the Britloh ami French proto­
types whlch are now going through a series of flight tests ; a fus;elage for endur­
auc£' tests; 63 Roll~-Royce Olympus engines; the Industrial hardware for 
assE>mbly line production .and the first three production models of the plane. 

l\fr. Y ATF..S. Second, l\Ir. ~Iagruder, if I tnay say so, I think you 
fell into the same, and I atn sure unintentional, trap that Congt·esstnan 
Brown fell into yesterday when you say that BOAC had repudiated 
or denied the first article. As I pointed out to Cong-ressman Brown, 
th~ article which appeared in the Post. for Sunday, February 21, said 
th1s: 

The British Overseas Airways Oorp. (BOAC) has told the British Governmt-nt 
that BOAC sees no way of operating the Anglo-French supersonic airliner Con­
corde economically. 
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The HOAC \'erdlct is bouncl to affect the go\·ernment's imminent d{'('lslon on the 
$2.4 bHiion project, cancellation of which would cause an industrial crisis in 
Britain more SE>riou.~ than the colla1~ of Rolls-Royce earlier this month. 

The nrticle f50es on, nnd you may ha \'e the article. I am sure you are 
familiar with 1t, but all that the denial said, ~lr. ~[agruder, is this, and 
I have the deninl here: 

ThP British 0\·erseas Airways Corp. yesterday denied weekend press reports 
that it had told the government It did not want to buy the Concorde supersonic 
airliner because it could not afford to use it. 

Tim second nrticle did not deny the shltement t.hat we nttributed to 
the BOAC that both airlines calculate it will cost t.wice as n1uch to 
operate per seat mile as the subsonic Boeing 747. 

The point I an1 making is that I think a11 of us have to be careful 
with our interpretation of a newspaper art.icle. The second article 
mere1y denied thnt the government did not want to buy the Concorde 
su\)ersonic airliner, which wasn't a part. of the first article at a11. The 
on y point. of the first. atticle wns that the Concorde is too costly. There 
is notl1ing in the second article that relates to t.hat point. 

PROTOTYPJo~ \'F.RS US PRODUCTION COSTS 

~lr. ~L\ORUDER. ~fay I answer those :n two parts1 
~lr. YATF~. Sure; you may indeed. 
~lr. ~[AORUDER. On the first one vou are making- a point. that there 

are some newspaper articles about the cost of the Concorde. I want. to 
make it clear that in the experience I have had in the aerospace in­
dustry, and certain1y the year that I have had in the SST prog-ram 
in 'Vnshington, the last. place, the absolntelv last place, that I would 
ever go for facts and figures on any prograni is to the newspapers, and 
No. 1 on that Jist. would be the New York Times. I have never seen so 
many inaccuracies as have been published in that newspaper, and, with 
all due respect to ~fr. T.~ydon. 

I think that there is a reason to send son1e of their reporters to 
school. They don't understand, nor do you understand, what is 
going on in the Concorde case. 1Tou are se-eing the argument of the 
SST in 1974. They are not. arguin~ about production versus prototype. 
They are in production. 'Ve are talking about build in~ two prototypes. 
'Ve are on cost, on schedule, on performance. The difficulty always has 
been to overlap prototype or initial construction and building of the 
actual production article, and that is what the Concorde is doing. 
They are suffering from the same cost eS('alation problems that got 
Douglas into some trouble on the DC-8, got Con ,·air into a problen1 
on the 880 and the 990 airplanes. 

lfr. YAn:s. And Lockheed on the C-5. 
~[r. ~[AoRunt:R. That is a different problen1 completely, but it is 

not. rea11y worth discussing in this context.. There is no relationship be­
tween tlie C-5 and Lockheed 1011 nor any relationship between the 
o\rer]apping of production and prototype 'because civil aircraft such 
as 707's and DC-8's did not ha\·e pt·ototypes in the context we are talk­
ing, "fly before you buv:" 'Ve have the '"ability to control costs because 
the onl.r fundntiumtal criterin we at·e up against is to produce an air­
plane that is econmnically viable, will meet a\rJine requirements, meet 
noise and polluti?n requirements, and can fly in the present day air 
traffic control environment. 
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"re have great latitude and flexibility in making changes in the 
contract. to hold our costs as long as we don't violate those standards. 
I went to 'Vright-Patterson Air Force Base before I accepted this 
job and sent tnembers of tny staff there twice after I took the job 
to make sure thnt this program has the tnost flexible, fair, usable con­
tract to hold costs, schedules, and pe1·fortnance that ''"e have ever had 
in the Govermnent. To tny knowlrd~e the contract does that.. 

That was not true of many of the military programs. That is the 
answer to the first question. You are trying'" to cotnpare apples and 
oranges and a production and prototype program that does have cost 
problems that is not related to our program in any way. 

BOAC PURCHASE OF CONCORDE 

Mr. YATES. If I may interrupt you for a question, are you saying 
that this statement is attributed to BOAC respecting the operating 
costs of the Concorde-

Afr. MAGRUDER. You are on the second subject. I finished only sub-
ject No.1. 

Mr. YATES. You just want to go to what the article says~ 
Mr. MAGRUDER. May I go to that one¥ 
Mr. YATES. I am sorry. 
Mr. MAGRUDER. Your first subject was--
Mr. YATES. The first subject Is thnt I have to go to school with ~fr. 

Lydon. 
Mr. MAGRUDER. I think it would be very wise to learn how you do 

costing in the airplane develop1nent business. 
The second subject is that .that article did indeed say, and I quote: 

"That the Concorde is uneconomieal, BOAC says." Then it relates 
t.o the fact that its operating costs are higher than those of the 7 4 7. 

Mr. YATES.Twiceashigh. , 
Mr. MAGRUDER. However, it was fortuitous, that I was in New York 

the next day and I happened to tneet with Sir Anthony 'Vedgwood­
BP.fln, a Alember of Parliament. He gave me a complete file on all the 
responses to that. I want to read to you some quotes: 

BOAC still wants the Concorde. 

Quote from a British paper: 
We want to continue to buy and fly the Concorde, a spokesman for the corpo­

ration said yesterd'ay, and we are looking forward to the best ways of doing so. 

What you are seeing in the newspaper for the first titne is a negotia­
tion of t)te sale of an airplane in the press. The press doesn't fully 
understand that.. As a matter of fact, an outstanding writer that doeS' 
understand tGis and works for the New York Times is Dick 'Vitkin. 
He is the transportat-ion editor and is a real pro. I hstve never seen 
him publish anythin~ that inaccurate. 

Air. CoNTE. May I tnterrupt there1 
Air. YATES. Do you want me to yield to you 1 It is 1ny titne. I will be 

glad to yield to you. 
Mr. CoNTE. No. I have heard you for 4 years. I will go and have a 

cup of coffee. 
Mr. YATES. Have your coffee, and I'll be glad to yield to you. 
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~Ir. ~IcF.u.r.. "'c got along real fine up to this point. 
l\{r. YATFAc;;, I will be glad to yield to you. 
l\Ir. CoNTJo~. You are not doing me any favor. Forget it. 
l\Ir. ~fcFAr~r.. Go ahead, sir. 
l\fr. l\{AGRUDER. The point on operat.ing cost-
1\fr. CQNn;. The only point I wanted to Jnake---
1\Ir. l\uoRUDER. I yield to l\fr. Cmne. 
l\Ir. YA1"Jo:S. You can't. I'll yield to him. 
l\fr. CoNn;. The only point I wanted to Jnake is why even discuss 

this. The point is that BOAC is owned by the Govermnent. British 
Airct-aft, which is building the Concorde, is owned by the Govenunent. 
I thought that story was stupid in the Post or the ·Times. Of course, 
the:y are going to buy the airplane. 

l\Ir. YATJo:S. They can't avoid it. 
~{r. CoNTE. It is just. like saying yon are not going to go to bed with 

your wife. I don't know why we are wnsting all this time talking about 
this. 

Mr. YATES. Except Ctat l\fr. l\fagruder is Jnaking a point thnt we 
are now seeing in the newspapers the negotiation of the purchase of 
an aircraft. The point you are making is that there is no negotiation; 
they have to buy it, anyway. Isn't that right 1 

Mr. CoNTE. They are going to buy it. 
Mr. MAGRUDER. Negotiation that is going on is negotiation of the 

price. 
CONCORDE CO~IPETITION 

Mr. l\fcFALI~. Let's get down to the point here. -~Vhat you nre trying 
t.o say about the Concorde, as I understand it, is thut it is not really 
going to be the cmnpetitor that has been testified to, and therefore 
the Concorde is not n real reason for forcing us to go ahend with the 
SST. Isn't that the basis of what you are--

1\fr. YATES. ~[r. l\Iagruder nnd Secretary Volpe ha \re cmne in here, 
1\:fr. Chairman, and said that the British~ and French and Russians 
are breathing down our neck. 

l\fr. l\fcFALL. Right. So what you are saying is that the Concorde 
is not going to be economical. Therefore, it is not the threat that they 
hn,~e bt:'en telling us about. That is the point of what you are saying¥ 

l\fr. YATJo;s. That is the first one. The second point is if they want to 
lose their shirts operating the. Concorde and TU-144 that is their 
privilege, but we don't have to necessarily do so in operating our 
plane. 

l\fr. 1\fc.FAr.J~~ The British are going to go ahead with this thing and 
so are the French, whether it is econmnical or not, and I don't concede 
that it is not, so yo!! are still going to have the competition of the 
Concorde. 

l\fr. YATF.s. l\fr. Chairman, that isn't. the only point I n1ade. Accord­
ing to tlw article which l\fr. l\Iag1·uder isn't willing to accept, the 
French and the British are going- to meet on l\farch 29 to decide 
whether or not. to finish the Concorde. 

l\[r. ~fcF.u.r.. That. is an economic. prohlen1 we are. l!eft.in~ into, and 
we ought to try to get the mn·ironmental problen1 out of the way. Dr. 
Singer was supposed to leave at 11 o'clock. 
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Mr. YATES. I have no further questions for Dr. Singer but I do 
have questions for Dr. Beranek. 

Mr. MoF ALL. Dr. Beranek is here until 12 o'clock. 'Ve have gone 10 
minutes over your time. 

Dr. SINGER. That is all right. 
~lr. YATES. He is enjoying the show. 
Dr. SINGER. I a1n learning something. 
Mr. YATES. So are we all, Dr. Singer. 
~lr.l\fcFALL. I have got some questions for Dr. Beranek. 

ENVIRONl\IENT QUESTION PUT TO REST 

Mr. CoNTE. I have some too. 
One fast observation: I just want to commend Dr. Singer for his 

testhnony. I think he has done an excellent job. I think that after 3 
days of hearing1 I only have to resolve one Question. I think the environ­
Jnent question has been put to rest. I think that you and the other 
scientists that came here have definitely put to rest the environment 
question. I don't think it is there. I don't think the issue is there. I 
think the only issue left in 1.ny ~ind now is whether I want to go with 
the Federal subsidy for this auplane. I want to cmnmend you. You 
have done a good job. 

Dr. SINGER. Thank you. 
SIDELINE NOISE 

Mr. McFALL. We were discussing whether or not we could get some 
a~ement or understanding on the issues with respect to the en­
vironment. Your point is a good one, and perhaps we might do this 
before Dr. Singer leaves. 'Ve could exa1nine the problen1, and perhaps 
narrow the issue to the point where we can see where the controversy 
may be. \Vhat are the proble1ns ~ First of all, there is the noise of the 
engine on the takeoff. 

Mr. YATES. That is the first one. The plane begins to take off. 
Mr. 1\fcFALL. 'Ve are saying that with this new engine, that the 

sideline noise is now, on the drawing boards at any rate, down to 108. 
1\fr. YATES. EPNdB. · 
Dr. BERANEK. The regulation is for new subsonic jets, which includes 

all three positions. 
Mr. 1\foFAr~L. 108 is the target for subsonic planes that are flyine: 

now, and they are not yet down to 108 as I understand it; is that right? 
Dr. BERANEK. The FAR 36 re.Jates to new planes entering the fleet. 
1\fr.l\fcFALL. True, but the subsonics that are flying now are not down 

to 108. 
Dr. BERANEK. That is correct. 

PRODUCTION ENGINE DESIGN CHANGES 

. Mr. 1\IcF AJ.L. '\Ve .may have a question later which says "well, that 
IS only on the drawing board." How can we be certain 1 You are the 
noise expert. How close are we to this 1 Is this just somebody's fiction, 
or are you certain as a scientist that this engine that we have discussed 
will meet these reQuirements? 

Dr. BERANEK. As I say, the committee had on it a group of men who 
were experts in v·arious things, including, for example, Jack Kerre-
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brock from ~fiT who is an expert on engines. One of the thin~s that 
we as a group, and he in particular asked, speaking for the engine ns­
pe{'t. in our meetings, with the eng-ine drawings stretched out the 
length of the table and blown up to full size~ was what each thing in 
that eng-ine was. Is it something new? Js it something that has been 
thoroughly tried? lias it been thoroughly used. 'Vhat in the engine is 
there a chance of trouble developing fron1? I-Je took it from the begin­
ning to the end. They are using bearings that are fully tested. They are 
using n bearing conflguration.in this engine that they feel even 1nore 
confident about, than those that are on the prototype engine. 

They ha,·e been increased in size, but very 1itfle. 'Vhen you have 
something that is already almost R feet in diameter, nnd you adrl 
2 inchl's to the ~iameter. you are not changing yout· systmn very 
nutch. The reductiOn of the high temperatures reduced the stress on 
materials. It cut down the danger that the engine will cause troubles or 
have high maintenance cost. He worked his way the length of the table 
on this, as our chief questionet·, and got assurances -at every point that 
~at.isfied him that there was not something that was new 'in the sense 
of being untried. 

In fact, we, as a committee, viewed the thing as a 1ninor modification 
to their technology, not as a new engine. 

1\Ir. McFAIAL.llut with enor1nous benefits. 
Dr. BERANEK. But with enorJnous benefits. 
Second, because they went to this change, and got rid of the after­

burner, we could put on a different nutftler. 'Ve were not. c01npletely 
happy with the nnlfHer they talked about when the afterburner was 
on. In fact, the committee, I might sa~ was astounded at how much 
new technology would have to be developed in a few years to get a 
muffler that would work at thoso high temperatures. 

Once the engine people brought the temperature down, then we were 
in an area we knew more about. This is getting into an area which I 
know a great deal about, and two other- members of the conunittee 
knew a great deal about. One of them was the Douglas representative 
who had woz·ked through the whole DC-8 muffler attachment. 

'Vith that lower temperature, we are talking about muJllers that 
have been tried at those temperatures, have been tried repeatedly in 
actua.l flight, and we know there is no problem. 

Then you cmne to the one point of the refined en~ineering changes 
we made. This aspect was being teste'd on an actual F-106,J-85 engine 
cmnbinnt.ion. These engines were put on where the bombs hang nor­
mally on that plane, and h·ied out. Also the Brit.ish-Ft-ench Concorde 
was 'flying. These things assured us that the enginooring methods we 
are taiking about could be updated, and we f{_Ot some gain out of that. 
It might have gone the other way, but. it dtdn't. Again we looked at 
that backwards and forwards, and we even paid a stnall amount of 
outside money to get somebody t<> cross-cheek the figures so that it 
would not. be ]ust the committee. 'Ve wanted an independent engineer­
ing check on this thing. So we lnid that down. 

The last 1 decibel we 20t nerodynamirally. They ga,•e us all of 
the test figures from theN ASA-Al\IES Laboratory tests. They looked 
rC'asonable, and it is on]y 1 de~ibel. 'Ye clich¥t go to NASA and quiz 
thmn on whether or not they did the iob right. 1V~ assumed they did 
and it is not that big a number to spend a lot of titne on. 
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FAR-36 NOISF. REQUIREMENTS 

~fr. ~{cFAr.r .. So you can be satisfied that that engine is going to do 
the job, as far as the sideline noise, and, of course, community noise is 
a part of that problem. . 

Dr. BERAN}:K. Yes. and I really want to tre.at it as a package. 'Ve 
say FAR-36, not just some nu1nber here or one place or another. It is 
a packag-e that is there for new subsonic aircraft. 

l\fr. YATF~. 'Vhy are you so careful in avoidin~ the chairman's 
question about litniting this to 108 EPNdB, saying it is a part of 
FAR-36? 

Dr. BERANEK. I am being careful about. that because F AR-36 has 
in it one feature that we hnven't talked about. That is, they state in 
F AR-36 that there is a little chance for engineering deviation at 
son1e G!le of t.he points, provided you do better at some of the others. 

l\lr. YATES. 'Vhat does that 1nenn in terms of what the chairman is 
trying to get at? 

Dr. BERANEtc I am just saying that this gives the opportunity for 
some s1i,a-ht. engineerin~ variation. 

Mr. McFAr.r.. It mi~ht vary betweE'n 106 or 110, and FAR-36 1night 
permit an average between 106 and 110. 

~{r. YATES. Is that what you mean? You are interpreting F AR-36 
to mean an average of 108? 

Dr. BERANEK. No, it can't be an average. FAR-36 states that you 
can allow a level at one of their various positions, go up as 1nuch as 2 
EPNdB, provided you write the sums down of the other positions by 
2 EPNdB. 

l\{r. YATES. Does this menu, if I understand you correctly, if this 
takes over at 110 EPNdB, then in rising over the com1nunity it has a 
corresponding reduction of 2 ~~PNdB) that therefore it has 1net 
FAR-36? 

Dr. BARANEK. It has to go down as far as 2. 
1\{r. YATES. It then would meet it? 
Dr. BARANEK. Yes. 
1\{r. YATES. Even though at the time of takeoff the noise might ex­

ceed 108~ 
Dr. BARANEK. That is correct. 
Mr. ~{oF ALL. That is what 108 EPN dB means as far as subsonic 

jets are concerned. That is the standard. 
Dr. BARANEK. One thing further I want to say; and that is, of 

course, the FAA has the right to write a different regulation if that 
seems appropriate, but we have factored to the FAR-36. As an engi­
neer, you think you have got to give a designer of any tnachine a little 
freedom for trade-oft's. I didn't want, by 1ny testin1ony, to tie down the 
situation so tightly that there would be no engineering tol£~rance. 

~{r. YATES. Doctor, I am very grateful to you for having clarified 
this. I must confess that I conceived FAR-36 as requiring absolutely 
the 108 EPNdB as a takeoff noise limit at. that particular point There­
fore, as I understand what you are saying, that the takeoff noise can 
be as 1nuch as 112 EPN dB--

Dr. BERANEK. No. 
l\Ir. YATES. 'Vnit a minute, let. me finish my question. 
Dr. BERANEK. You can't go up n1ore than 2. 
Mr. YATES. That is the top limit? It can't be up more than 110~ 
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Dr. HF.R.\XF.K. That is right. 
~Jr. Y.\TE~. The f)twstion I was going to ask is, suppose it goes Ul> to 

112, hut yon can rNlnre it hy four points somewhere along the flight 
path? 

Dr. RJ:RAXEIL Let me mnke it clear al!ain. At any one of these points 
alon~ this rectangle that surrounds the takeoff path, the runway 
takeoff path, the nominal number is 108. The FA.A, in their wisdoni, 
knowing how thin~ can ,zo n little bit wrong, because the 1neasuring 
(lquipment. might be n little bit wrong, permitted the number to go 
up at nny one of tho~e points; either the takeoff point 31/2 miles frmn 
beg-inning of takeoff roll. or tim landing rlwckpoint, a mile frmn 
touchdown. m· nlon~ the sidelilw, checkpoint which is about a third 
of a mile to the side of the runway center line. 

These are nautical-miles. Tlw wi"H allow the level to rise at two of 
those points not at all three, lH'ovided that at the other two the sum 
of the deviation is not n1ore than three EPNdR and no greater than 
two EPX dH nt anv one location and if they e.xeeed -- are offset at 
other locations. Is that clear 1 • 

CONTR.\CT NOISE REQUIRF.liENTS 

~Ir. YATEs. It is clE'ar. 
~[r. Pat·sons, yon were on the original contract, as I remember it, 

the one for the swing-wing, and ~fr. Vierlin~ was too at the time. 
'Yhat is my memorv with resnect. to what the sideline noise Jimitation 
was then f'Yas it 93 EPNrlll j It was much lower than 108 though, 
wasn't it~ 

~[r. PAnsoxR. Not for the production airplane:; no, sir. 
~Ir. Y.\TES. How much was it~ 
~Ir. PARSONs. Around 122 EPNdB for the far measuring point. 
~lr. YATF~. For the production airplane1 
~lr. PARSONS. Yes, sir. 
~lr. YATF.S. This was the swing-wing~ 
~lr. PARSONS. Yes, sir. -
~Ir. YATF.S. F AR-36 is what the FAA has concluded. Do you con­

sider this to be a fair standard of regulation, considering the state of 
the industry, and our attempts to reduce noise~ 

Dr. BEn,\NEK. Yes, in the ter1ns that I expre..~ed yesterday: na1nely, 
that there is no magic number. ·You people sen·ing in either thP 
ndn1inistrative or the le~islative branch. haYe to serTe as the arbitra­
tors between what you n1ight call the individual's rights in society 
and the maintenance of a he.nlthy--

~fr. YATF.s. Industry. 
Dr. BERANEK. Industry or security Ol' whate,·er you consider avia­

tion to be .. This is not for a scientist to decide .. 'Ye can give you facts, 
but von have got to draw those lines. .. 

~fr. ~IcFAr~J .. Let's go on now to the other environmental problems. 

HUl\fAN F .• AR RF.SPONSE 

~fr. ~L\ORPDJ:n. Could I help on one point, nl(l>ase, ~fr. Chatt'JWlll? 
I think it would he worth making sure, that Dr. Beranek makes the 

comment that if you change plus or minus two dR, would the humnn 
ear pick up that difference, do you think, on a 50 percent probability 
basis1 



617 

Dr. BERANEK. This is a very small change. A demonstration that 
was made up, actually Boeing made it up for the SST office and I was 
asked in to review it and 1nake sure there was no hidden feature in it, 
shows that a 3 dB difference is hard to detect, so 2 dB certainb is 
hardly detectable. This is well known in the books. 

~fr. ~IAoRumm. The reason I brought that up is to point up that 
you wouldn't be able to distinguish the difference in this trade-off. The 
reason it is ilnportant to have this tlexibility is because of what l\lr. 
Yates was driving at a bit earlier. If you ever get so rigorous in con­
trncts that, say for exa1nple you just silnply cannot change the field 
length a foot, the approach speed a knot, the approach noise one db, 
that is when you shtrt getting yourself into cost overruns and doing 
things that are economically shtJ?id. 'Ve always have these small toler­
ances, tolerances that are i1ot distinguishable to the ear, so that the 
engine designers and the air frame designers can 1naintain control 
over costs. '!'hat has not been true in many cases of the military pro­
grains, but it is true of every phase of Uns SST prototype ~rogram. 

1Ve have got these latitudes for changes, as long as we don t viOlate 
the fnndam~ntalg"oal, an econmnic.ally v inble airplane on nresent day 
air fields with present-day air traffic control that meets the noise and 
pollution requirements. That is the fundan1ental goal. 

l\lr. l\IcFALL. 1Vhat are the other environmental proble1ns that we 
have? The next one oon1es with the flight of the aircraft, an'd that is 
sonic boom, is that right? · 

Mr. YATES. You go over the cmnmunity. 

SONIC BOO?tl OUTSIDE UNITED STATES 

Mr. ~fcF ALL. Community noise. This is, of course, taken care of in 
our discussions of sideline noise and the 1neeting of the F AR-36 
standards. 

The next one then is the sonic bomn problem. 'Ve can agree that 
the plane is not going to fly supersonically over populated areas of 
the United States. It Is just going over water. Can we agree on what 
the effect would be on water? 

Mr. YATES. May I ask a question on that 1 
Mr. McFALL. Yes. 
Mr. YATES. Dr. Singer, you indicated that the administration's po· 

sition is that the plane would not fly supersonically, and therefore gen­
erate sonic boom, over land. 'Ve know that it wouldn't do it over 
the United States. Do you know whether that prohibition extends 
beyond th(' United States~ 

Dr. SINGER. No; I do not. I haven't studied this 1natter. This is an 
FAA regulation. I think so1neone who is n1ore competent than I 
should address himself to this. 

l\fr. l\fAoRUDER. 1Ve don't have control over the activities of other 
nations, except that we have banned, over any territory of the lJnited 
States, flight that will allow sonic bomn to reach t.he ground. That 
doesn't 1nean it can't fly efficiently over land, to inland gateway cities. 
It will fly 20 percent faster than present day airplanes and not make 
any bomn. I think you folks have been the outstanding e.xample in 
the environmental area with your thrust and your urgency of set­
ting an example for the world. I think we have already done that. 

,I 
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lfr. YAn:s. Switzerland, Canada, Sweden, a numi>er of thetn ha ,.e 
said this, but I n1n thinking of islands in the Pac.ific and the Atlant.ie, 
for example. I atn thinking of African lands, and also when I asked 
~fr. Vierling to lay out a flight supersonically from, I think it was, 
NewYorkto-

~fr. 'rumuNo. llay I answer that'? 
That n1up is on n1y credenza and has been there since you asked me. 

I e.alled your office and told them I had it.. 
~fr. YATES. I ne,·er got the message. 'Vhy didn't you mail it or 

send it o\·eri 
~fl'. 'riERr.INo. I have it and I will be delighted to bring it. 
l\fr. YATJ:s. Good. I will be delig-hted to talk to you, l\[r. Vierling. 

You are one of m,• fa,·orite people. I wi11 even buy you a lunch. 
l\{r. 'T IERLING. I accept. 
~fr. y·ATJ:s. 'Vhat we had talked about in an earlier hearing was 

flying over the neck that conne('ts both .Americas. Do you proposed to 
fly supersmucally? 

~fr. VIERLING. No, not o\·er ]and. 
~Ir. Y.\TJ.~s. 'Vhat. do you do on a flight, fly supersonically unti1 you 

get 100 miles away froni the neck, then slow down to a subsonic speed 
until you cross t11e neck for 100 miles and then go on snpersonicalJy? 

~fr. VIERLING. 'V·hat we. were showing you at that time wns a flight 
route to the Pacific. which was proposed to go down thll llast coast of 
the United States supersonically, around Florida supersonically, 
across the Gulf of l\fexico supersonically, going £ubsonic, as you ap­
proach the coast of l\fexico, landing- in· ~Iexico, continuing subsonic 
to the west coast of l\fexico, and then supersonic on out o\'er the 
Pacific. This was a proposed route that was con~idered by Eastern 
Air Lines when they were applying for the Pacific routes a couple 
of years ago. 

On sur.h a ftij!ht they indicated you could leave an eac;t coast city 
at 10 o'clock in the mornin~ and ai·rive at Sidnev, Australia, by that 
route at 12 o'clock local titne. It would be the--n"'ext day hecnuse. you 
would cross the international date line. 

SONIC BOOl\I OVER WATER 

1\fr. l\fcFALL. Can we aJiree on what. the sonic boom effPct would be 
on water, since we are only flying supersonically over water? What 
is the sonic-boom effect on water and marine life? As I understand it, 
the sonic b~m would not have any effect on anything below the 
surface. 

Dr. SINGER. It would be rapidly attenuated, it would be reflected 
at the interface. Therefore the effects below the surface of the water 
would be very, very quickly reduced. 

~fr. ~foF ALL. At what altitude is it, 45,000 feet? 
l\fr. 1\fAGRUDER. The cruise altitude is 65,000 feet.. 
l\fr. 1\fc FALL. Can we agree on what the overpressure wou1d be? 
1\lr. l\fAonunER. Yes; the overpressure is slightly o\·er 2 pounds ner 

square foot at the ground. You have on your bodiP.s right now 2,000 
pounds per square foot. If you were to open or close that door swiftly, 
or if you were to get into a Volkswagen and slam the door or if I go 
1ike that (clap), that is probably of the order of 3 pounds per square 
foot. I am sure if you were in swimming, and I did that (clap) and you 
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were under water you would not hear it nor the fish hear it nor would. 
the algae or any little things that are in there be disturbed by it.. 

Mr. YATES. My goodness; if it is that minor, why do you have the 
prohibition¥ 

Mr. AfAGRUDER. '\Ve are not prohibiting it over water. 
Mr. YATES. I mean if the reaction is that minor, why prohibit it 

over land then W Obviously, it isn't that minor. 

SONIC BOOM OVER LAND 

Mr. MAGRUDER. The reason for prohibiting it over land was that 
the burden of proof was on those that were proposing the program 
to show that it would not annol people. Frankly, I don't tliink that 
you could prove that it wouldn t annoy people. 

Mr. CoNTE. Some of us-
Mr. McFALL. I am going down to the FAA installation in Oklahoma 

tomorrow. I understand they have a simulator there, and I am going 
to be subjected to the sonic bOom. 

Mr. Bor .. AND. Then you would ag:ree that it was hardly noticeable. 
in company with Mr. Steed, who stts on this committee. We were suh· 
jected to Uie so~ic boom. 

Mr. CoNTE. I was there too. 
Mr. BoLAND. Then you would agree that it was hardly noticeable. 
1\:Ir. YATES. Let me say I have l>een hit by sonic booms. I was one 

who insisted on the ban on sonic boom. 
Mr. ~fAGRUDER. I lived for ll:years at Edwards Air Force Base, as 

did my lovely wife, directly under the supersonic corridor. In spite 
of the fact that we lived there and had :1n awareness of it, we didn't 
notice it very much. My vote would be that we should not subject 
the citizens of the United States to regular sonic booms. We have 
done just that, and I think it is the right thing. 

Mr. BoLAND. Do you know what effect it has on the gallbladder t 
Air. AfAORUDER. I am sure that would be well within the day-to-day 

variations. 
CARBON DIOXDE 

Mr. McFALL. We are getting close on our time. Let's get to the next 
envirmunental effect, wliich is on the stratQsphere; what it would do 
cl imatewise. 

Dr. SINGER. Let n1e sun1marize thmn for you. I will be very brief. 
Stop me if you wish to. 

~fr. ~fcFALI~. Let's see if we can get a summary that we can agree to. 
Dr. SINGER. I will first talk about the immediate effects, and then 

I will talk about the long-range effects. )Ve know the inunediate effects 
much better than we know the long-range effects. The imn1ediate 
effects are that fuel is burned, using the oxygen in the atmo~phere. 
The exhaust gases are n1ainly carbon dioxide and water vapor. Carbon 
dioxide is not J'udged to be a problmn because the contribution is 
1ninor compare to the carbon dtoxide which is contributed by many 
other sources in the earth's atn1osphere. 

/ 
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NITROGEN OXIDE 

Before I get to water vapor, there is a stnall contribution of nitrogen 
oxide. This is not judged to be a. probletn. Dr. l\IcDonald, I believe, 
so stated, and I will accept the stipulation. 

'V~\TF.R VAPOR AND PARTICI.ES 

Now we talk about water vapor. The first question we have to settle 
is how much-not. how much is injected; w~ know that-but how much 
will stay there on a long-range equilibriun1 basis. The only real answer 
is we don't know. The SCBP report gi,·es the n1ost conservative 
answer, as they should. They concluded that the water vapor will 
increase in concentration by two-tenths of a part per 1nillion. 

~fr. l\fcF Ar .. r •• 'Vith the use of how many airplanes, 500 ~ 
Dr. Sixo•;n. 500 airplanes flying on a regular basis, yes. It will in­

crease frmn 3 parts per million to 3.2 parts per n1illion, which is less 
than 10 percent. I atn not saying that this is small; I am not saying 
it is large. 

l\fr. YATF..S. You are not sayingj 
D1·. SINGER. I am not. sayin~, because I think that it will probably 

be less. The reason I think so iS because I judge, the SCEP report to 
be conservative. They have considered the stratosphere to be quies­
cent, but as a matter of fact, it is not. It. is poked into by thunder­
storms all the time. 

Now Dr. l\fcDonald is right when he says that thunderstorms don't 
add all that much water vapor, but they exchange water vapor. They­
put it. in and thev take it out again, and they will take out some of 
the water from the SST, because they don't know where it comes 
frOJn. This is something we have to tneasure to be sure about., and I 
would nt this stage take this two-tenths of a part per million as an 
upper limit. 

Next we come to: Does increased water vapor increase cloudinessW 
I think we can stipulate that it will not. I will accept Dr. ~fcDonald's 
word for this because he is an expert in the field. 'Ve do have some 
concern, however, in spite of Dr. 1\IcDonald, about cloudiness in the 
polar regions and are checking on that by means of flights that the 
AEC is making. 

Let. n1e sidestep for a minute and talk about particles. Part of the 
emissions from the SST wi11 be sulifates, hvdrocarbons, and soot. 
IIydrocat·bons are simply unburned fueL Soot is carbon which has 
accmnulated into small particles. The 1nore efficient the en~ine is, the 
less unburned hvdrocarbons we will have. The SST has one of the 
most efficient engines we have come across yet, and it has been im­
proved in this regard. 

In the case of the sulfates, hydrocarbons, and soot, the SCEP re­
port estimates the. number of pitrticles which will be produced. This 
estimate is ultraconservative, in two respects. It uses a hi~h fin-ure 
for the sulfur content; and it as"nmes that all the particJes wi1l be 
roughly the snme size, nnd therefore thev will all float in the strato­
sphere: In fnct, of course, the particJes \vi1l have a size distribution, 
and only the very sma11 ones will float, and the large ones wi11 faU 
down atid won't. stay up; but. we don't know how many particles will 
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be large and how many will be stnall. This has to be Jneasttred; never­
the less, it is good to 'have a conservative estin1ate, and we do have 
this. 

Now we come to the im1nediate effects of the water vapor and the 
immediate effects of the particles. The hnJnediate effect of the water 
vapor will be to radiate a way son1e heat from the stratosphere, and 
therefore, it will cool the stratosphere by a small amount. The iin­
Inediate effect of the patticles will be to absorb energy frmn the sun 
and heat the stratosphere. These two effects will tend to offset each 
other. The SCEP repo1t doesn't point. this out. I have pointed it out in 
1ny te.stiJnony but I am not sure which will dominate. I am not sure 
whether it wiil get colder or warn1er, nor an1 I sure which is bad, nor 
doeH anyone know, but since the two effects will offset each other, 
it is clear that the net effect must be smaller than either one of the 
effects of the water vapor or the patticles. Therefore again you have a 
conservative factor added in the SCEP estin1ates. 

SKIN CANCER 

Now we come to the long-range effects. The first one has to do with 
the effect of water vapor on ozone, and in the testimony that Dr. 
McDonald gave, and I discussed yesterday, he ended up finally with 
the problem of skin cancer, 10,000 cases of skin cancer to be prOduced 
by the operation of an SST fleet. 

I think I explained to you, and I would like to go over this once 
1nore, that he used here a chain of reasoning. The chain consists of four 
links, and if I want. to address 1nyself to tlus as a lawyer, I could say we 
could stipulate that three of these links are 01{. They are all con­
servative. That is all right for our present discussion. 

Link No. 3, however, is not conservative. It is actually unsupport­
able, so let me go over these very quickly. 

L1nk No. 1 is that the ~ST fleet will put water vapor into the strato­
sphere. No quest.ion. 'Ve will stipulate this. 

Link No. 2 is that the water vapor will rmnove some of the ozone. 
The 1 percent ren1oval I would stipulate. It may be less, but we won't 
know until we have finished the research, but let's stipulate this. 

The fourth step, which is that--
1\fr. O>NTE. The third step; 
Dr. SINGER. I am saving that until the last. 
The fourth step is that the solar ultraviolet radiation is related to 

skin cancer. I atn not a tnedical expert, but I am willing to accept this. 
I think there is sufficient evidence, which is more than circumstan­
tial, that solar radiation, particularly toward the ultraviolet end, 
that radiation which causes tanning ~f people, also causes skin cancer. 

Mr. BoLAND. 'Vould xou like Dr. Singer to quit right there W 

Mr. YATEs. No; I will take my chances. 
Dr. SINGER. Now we come. to the really vital link, which is the third 

link, which is: Does the small decrease in ozone, the 1-percent decrease, 
produce an increase in the solar radiation at the surface of the earth 
sufficient to cause skin cancer? Now, the evidence that I saw presented 
here, for the first time, I might add, indicat6s that there is a north­
south gradient in the occurren-~e of skin cancer. There is more in the 
south than there is in the north, and there is no question that it is due 
to sunshine. 
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'Ve11, Dr. l\fcDonnld listed some of the factors. In the South you 
have 1nore avera~e annual numbers of hours of outdoor ~xposure. 
I an1 quoting hitn here. In the South you have 1nore sunslnne every 
da.Y· You have decreased cloudiness. That is the second factor. The 
tlurd factor is you have a larger elevation angle. That is, the sun is 
more nearly overhend, and therefore, very much stronger in the south 
than it. is in the north. A1so you have a somewhat smaller concentrn­
tion of ozone in southern latitudes as compared to northern l~f.itud.es. 

There is anothPr factor~ which is alluded to hut not brought in here. 
'Vc have genetic factors. 'Ve ha,·e the fact that people who should be 
living in the North are going to the Houth, and movin~! to the south 
ali the time, getting sunshine. This will introduce an epidemiological 
hins, and tend to gtve you more cnncer cases in the south. 

Now I ask you to look at this as nonexperts, and ask yourself if 
sunshine is the predon1innnt factor producing skin cancer, how much 
weight would you give to the fact that you have 1nore sunshine in 
the South, more hours of sunshine, that you have more outdoor ex­
posure, because people spend 1nore time there, t.hat you have less 
cloudiness, and that you have a highe·.· sun angle. Yet when you look 
at Dr. 1\[cDonald's testimony, you see that he generously-I am being 
facetious now-allows 50 percent for all of these factors, and gives 
50 percent to the ozone, There is nothing to support this at aB, noth­
ing at all, and this is why I believe that the whole argmnent will 
fall down. 

However, it is a concern, and it has been brought to us here by a 
reputable scientist, and it is a new concern. It is a concern that the 
SCEP groull did not address itself to. I believe that we should have 
an opell mind on all of these concerns. Very fortunately I believe this 
concern can be addressed by a very simple measuretnent. All we have 
to do is measure the ultraviOlet radiation reachingthe surface of the 
earth at, say, two locations, in Arizona and in Chicago, for a few 
1nonths during the sumn1er, and correlate it with ozone. If the correla­
tion is there, then we know that the ozone will have an effect on the 
ultraviolet. This doesn't prove all of the rest, of course, so it is a 
negative type of argument. If the correlation is not there, then I think 
we can throw the n1atter out and forget about it. 

I propose that our comtnittee will suggest to the DOT that we 
do this type of measurement inunediately, and I hope that we can 
therefore meet the concern. 

~fr. 1tfcFAr.L. Even if it is completely true, shouldn't we take into 
consideration Dr. l{ellogg's statement 'about the effect of it~ 

CLU!ATIC EFFECTS 

Dr. SINGER. That is a separate argument. I still would like to go 
ahead with this measuretnent. 

Now we· talk about long-range climate effects. This is, of course, 
the most difficult subject to address. Here we can say the following: 
That the effects which are produced by the SST, tlie imtnediate ef­
fects of injection of water vapor, injecti'on of particles, are well within 
the climatic variability. that is to say the water vapor varies by larger 
mnounts ft·om day to day and from place to place. The ozone '·artes 
by 50 or 75 perceut from day to day and from place to place. The dust 
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content of the upper atlnosphere varies by enormous factors after 
every volcanic e1n~ion. 

'Ve have not seen any upsets to the climate, any serious long-range 
upsets to the climate, as a result of this. However, in spite of this 
supporting evidence from natural occurrences, we believe that we have 
to do atlnospheric 1nodeling, to see, through a 1nathematical tnodel, 
what effects would be produced, if these slight changes introduced 
by the SST were to occur. 

Overall then, I would judge, and I would say to you, gentle~nen, 
that the environmental effects, possible envir01unental effects of the 
SST, should. be a 1ninor consideration to you in your deliberations 
h•~re. You have raised of course, serious questions regarding the SST 
program. I cannot address myself to these questions. I can only add ross 
myself to the climatic, the weather n1odificat ion questions. I do not 
consider those to be serious. 

I think there are some serious climatic questions with other tech­
nological projects. I think the SST is a tninor disturber of the cnviron­
tnent, if you want to call it that, in relation to 1nany of the other 
effects that we are producing on the environn1ent. 

I 1nentioned in my testhnony that we are putting 1nethane into the 
atmosphere which is also increasinB the water vapor in the strato­
sphere. 'Ve are doing this in increasing amounts. ~:laybe that is sotne­
thing that we should be concerned about as well. 

CLEAR Am TURBULENCE 

~lr. YATES. ~fr. Chairman, may I ask one question 1 
~Ir. ~lcFALL. Yes. 
~lr. YATES. You know it hasn't been discussed and I think it is 

within the province of your expertise. 'Vhat about clear air turbu­
lence~ This also is a possible hazat·d within this part of the strato­
SJ>here., is it not, because of the speed with which the planes are 
flying~ 'Vill your study address itself to that at all~ 

Dr. SINGER. No. Our committee doesn't consider itself cmnpetent 
in this area which we regard as flight operations, and this is a tnatter 
that I would turn over to ~fr. ~fagruder. In other words, we would 
say to hin1 our committee is not competent in this area, but we do 
know enough ab()ut the stratosphere to know that this should not 
be a probletn. 

~fr. YATES. 'Yill you tell me why it should not be a problem~ 
Dr. SINGER. Because the stratosphere is basically quiescent .. 
~Ir. YATF..S. I see, and it is your knowledge or your opinion that 

there wouldn't be the type of severe up and down drafts that cause 
dear air turbulence in the stratosphere? 

Dr. SINGER. If there were tlwn you would han~ f\xtremelv rapid 
1nixinrr and then all of these environmental concerns that ha·,.e been 
rnised here over the past year would disappear. 

~fr. YATF..S. Thank yon. 

DR. RICKr~E'S CO:U:MENTS 

~[r. ~f~FAr.r.. Do we have anv other onrstions on the rnvironment.? 
~lr. BoLAND. Afay I ask a question wf1ich pertains possiLly to some 

57-453 0-71--40 
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of the testi1nony that Dr. Beranek has given. The question is rai!:;ed 
because of an articl<' that appeared in the New York Times y<'sterday 
n1orning~ ~larch :l. ~id Y<?U get into this? 

:\fr. ~lcF.u.r •. A httle bit. 
~fr. YATES. No: this is a different article, ~fr. Chairman. 
~fr. Bm.AND. This is a different article. This is an article based 

on a letter by a Dr. Rickles~ who is New York Citv~s Resources Cmn­
Jnissioner ... \"re you familiar with him? Yon have 'the. art ide. That. is 
fin£'. Jie made s\u·e lw l!tl'·e the letter to the :press before ~fr. Ruckel­
shaus receh·ed it. He snid that he was astounded and shocked to read 
of the .Administrator of the E1n·ironmental Protective Agency sup­
porting and defending the SST. He goes on to say that in his letter 
to ~lr. Ruckelshaus: 

Your argume-nts as n>IlOrt(>(l iu the paper WN'E" rl<liculous. and your entire 
('l'Nlibtlit~· in re-gard to the- e-nl'ironme-ntal fiE>ld is de-stro~·ed, as I wnrnNI you it 
would be. 

Of course it gets n nice play in the New York Times. I presume, 
he.cause it is a local story. ~It·. Rnckelshuus needs no defense from me. 
His dedication to his h=e1nendously important post as Adminish11tor 
of the Environmental Protection Agency is clear and impressive. 

Now Dr. Rickles disput<'s the statements that the SST prognun 
could be stopped if dangers were found in the future. That, of course, 
is a decision for t.he Congress to make. I know if all these dangers were 
found to be true I know what my position would be, and I am confi­
dent also of what the position of the Congress would he. The program. 
would cease for lack of support. 

The article also indicates ·that Dr·. Rickles characterized as "ridicu­
lous~' recent industry st.atmnents that new n1odifiC<'ltions of the SST 
would bring its noise level down to 108 decibels fr·om 124 decibels," so 
he calls into question, of course, Dr. Beranek's expertise on this and 
also his testimony. 'Vould you care to comme.nt on t.hat particular 
state1nent, Dr. Beranek 1 

Dr. BERANEK. The purpose of the conunittee that I head, with the 
e.xpert:ise on it, was to develop the facts on this, and t.he purpose.oft.his 
whole affair was to detet·mine two things along the way. One was ·what 
]e,·els should be the noise be brought down to, and then, was there 
some way to get t.here. 

'Ve tnade the recommendation in September to ~fr. ~fagruder's office 
on where we thought the levels ought to be brought down to. Boeing 
and GE worked themselves as hard as they could go, and came up 
with a way to achieve t.hose levels. 'Ve then exa1nined their dala rwit.h 
expert people to deter1nine t.hat, indeed, they could get there. Our ex­
pert opinion as a comn1ittee is that, yes, indeed, they can get there. I 
don~t know where Dr. Rickles' expertise is, in this field. · 

Dr. SINGER. I can speak to that. I know Dr. Rickles as an expmt in 
the recycling of waste materials. He has done a very good job 111 tl1at 
fielcl, and he owes me .an article which he prmnised to write for me 
si.nce I am editing a vohnne on t.he subject, and I haven't heard from 
h1m. 

NOISE EFFECT ON HEARING 

Mr. Bor,AND. Dr. Rickles. th~ wn~te ree~·clin~ expert, also jndicated 
that 108 decibels, "stili could cause severe hea'rh1g damage." Then ho 
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goes on to say 85 decibels is the kind of ·target we should be choosing. 
'Vhat about that? 

Dr. BERANEK. Congressman, you were here yesterday when I went 
through the hearing damage part of this. In my testimony yesterday, I 
brought out the basic evidence that. exists, and this sublect ·is verv well 
understood and well written up in the literature. It exists in the form 
of regulations that were prepared for industry and stand out in the 
'Valsh-Healey Act. I brought. out the fact, based upon 'Valsh-Healey, 
and upon the literature, that. 108 decibels constitutes no danger to 
hearing. 

Now, in part he is confused on two kinds of decibels. Let's give him 
the benefit of the fact that one not an expert in the field can get con­
fused on these decibels. The kind of decibels he is tnlking a bout, when 
he says 85, is n me.asurement made on a sound leveltnetcr on an A scale. 
It is cmnmonly used in association with hearing damage. It is in the 
"'alsh-Healey Act. It is a different kind of decibel than is used to meas­
ure conununity annoyance. You see, one was developed for damage to 
hearing. The other was developed for correlation with annoyance of 
people ~rom aircraft type noise. The kinds of decibels we have been 
talking about are called effective perceived noise decibels. It has to do 
with the way communities react to noise. 

Now in a crude way, and this isn't 100 percent accurate, the transla­
tion is that the EPNdB level is about 13 decibels higher than the db A, 
or decibels A that is in the 'Valsh-Healey Act. You would have to at 
least add 13 on to his 85 in comparing those numbers, which would 
bring hitn to 98. Then the difference, there is a 10 decibel difference, 
but in terms of damage to hearing, there is no danger from 108, any­
where around the comnutnity. The only place damage to hearing could 
exist is when the levels are higher on the ramps. As you know, if you 
travel on the airlines, all personnel are instructed to put protective cups 
over their ears when they are working around the planes on the ramps. 
The levels are higher there. They are much higher. 

~~ r. Bor.AND. Thank you very much. 
~Ir. YATEs.l\fr. Chaii·1nan, i will have some questions of Dr. Beranek. 

Do you want me to finish thmn now or would you want to come back 
later1 

Mr. l\lcF ALL. Mr. l\fagruder has a 2 o'clock appoinhnent, and we 
still have some questions to ask him. I would like to get finished today. 
We also have some air transport. people who have been sitting very 
patiently. How many more questions do you have of l\Ir. l\lagruder1 

l\fr. YATES. I have a number of questions which relate to the costs 
of the progra1n, and I think those are important to this c01nmittee. 

l\fr. 1\lcFALI •. Does anybody else have any questions they want to 
ask? 

l\lr. CoNTE. Yes, I do. 
1\fr.l\lcFALl •. Of whom? 
l\fr. CoNTE.l\fr. l\fagruder. 
l\fr. YATES. I can finish with Dr. Beranek in 5 or 10 tninutes. 
Mr.l\fcFALL. All right .. 
Mr. YATES. I think lie has been very good. 
l\fr. McFALl .. Yes, he has. 
l\fr. YATES. I want to elarify a. few points. 
l\fr. 1\fcFALr •. You can go, Dr. Singer. "\Ve have certainly appreciated 

your testimony and wish tO thank you. 
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Dr. SINGER. I appreciate your courtesy. 
:\lr. Bm.AND. Thnnk you very much. 
~fr. CoNTE. Ha,·e a l!ood flight. 
~{r. YATES. And good luck with your experiments. 
Dr. SINGER. Thank you. 

ENOINE NOISE REDUCTION 

Mr. YATES. Dr. Beranek, you talkE'd about laving out the blueprints 
of the new engine on the table, nnd going oYer 'thmn with whom, with 
General Electric and with the other nu~mbers of your comtnittee or 
onlv the n1etnbers of your committee? · 

Dr. BF..R.\NEK. The tnembers of the c01nmittee that went to this con­
ference, fh·e of the seven re.!!ltlar members. Of the two that didn't go 
one was Cliff ~foot~, who is the tnanager of Los Angeles airport.. He 
d'idn't particularly feel he had ~xnert.ise in this area. He is a very busy 
1nan. The other was Professor Raymond Rauer from the Harvard 
Busine~s School. lie also felt that on this particular issue he didn't 
need to bet here. 

~fr. YATES. Did every 1nember of your committee agt·ee with you? 
Was there unanimity of opinion? • 

Dr. BERANEK. Yes, there was. 
Mr. YATF..S. On the testimony that yon have given this committee~ 
Dr. BERANEK. That is right, and even the men1bers who weren't 

there, we sent the testimony to them, so they could comn1ent on it, 
and there was no disagreen1ent. · 

~fr. YATES. Dr. Beranek, you have testified that this will happen. 
That as a result of the assen1bly of the parts of the engine, in the way 
that yon consider them in your review, as a result of that review, yon 
believe that it will produce an engine that will provide compliance 
with F AR-36. 

Dr. BERANEK. That is right. 
~fr. YATES. How do you know this~ I know it is an opinion, but on 

what is this based? Is there a chance that you might be wrong~ Is 
ther.e a chance, for example, that this engine will not produce 108 
EPNdB, but rather the minimum it will go down to will be, sa:v, 115? 

Dr. BERANEK. There is no chance of that, Let me again make it very 
clear. In the case of the larl!er engine, with the higher mass flow, no 
afterburner, and a lower exit velocity, there is no possible doubt in 
our n1inds about what the noise levels will be, the reason for that being 
that jet. engines have just been around too long. 'Ye are tneasuring 
them all the time. This is the kind of engine now that we understand. 

In connection with the muffier, they did have two alternatives there, 
von will retnember. One alternative was that if that muffler didn't 
come up to the 10 EPNdH requirement that was needed, the one that 
is a si1npler one to stow because it folds up a little easier, we have 
another one, the nntltitnbe one on which the operating ran~e of effec­
tiveness has been demonstrated to he in the range of 10 to 14 EPNdB. 
That is the range of uncertainty. 'Ve. have got one that is on the high 
side of it and we have got one that is on the low side of it. 'Ve have 
a choice there. Naturally we pre.fer to have the one that is a little 
easier to stow. 'Ve are optimistic that that one will work out, but we 
have an alternate IntlfRer in case it shouldn't be fully efficient. 
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There is a third possibility. There are some new things that are 
being worked on that have cmne out of some NAS.A-sponsored uni­
versity research. They are in just very SJnaH scale 1nodels, which they 
have tried and looked very prmnising. I have not brought those up be­
fore because I have no way of assess1ng whether they will work out as 
well when you get up to full scale. 

NOISE REDUCTION VERSUS ENGINE PERFORl\IANCE 

lfr. YATES. You have testified all that will be required will be an 
expansion, I tihnk, of a diameter by 2 inches, which will expand the 
size of the motor. You have also said that there will be no after­
burner. 

Dr. BERANEK. That is right. 
~fr. YATES. And you have also snid that there will be an increase in 

the weight of smnething like 50,000 pounds. Is that per engine? 
Dr. BERANEK. No. 
Mr. YATES. Or for all fourengines1 
Dr. BERANEK. The 50,000 pounds, and Mr. ~Iagrudet· says that he 

feels confident it won't be that nutch when they finally get arotmd to 
the commercial design. The 50,000 pounds was the total increase in air­
plane weight. 

Mr. ~fAORUDER. Takeoff gross weight. 
Dr. BERANEK. That is the hlkeoft' gross weight. 
~Ir. YATES. Takeoff gross weight as a result of changes in the con-

fig-uration and makeup of the four engines, is that right 1 
Mr.l\fAORUDER.l\fuch of that wi11 be fuel. 
1\Ir. Y AT~<~. Of the weight will be fuel¥ 
1\fr.l\{AORUDER. That is what I was going to get at. The 50tJOO pounds 

is the total increase in gross weight. Say you ndd a 1nuttter, that is 
weight added. 

Mr. YATES. Did you cotne up with the figure of 50,000 or did ~lr. 
~fagruder1 

Dr. BERANEK. I came up with the figure of 50,000 because that is 
what Boeing gave us in a book. 

Mr. YATEs. That is what Boeing indicated would result fr01n the 
changes in this engine 1 

Dr. llF..RANEK. That is right, jncluding the 1nuffler that is put on it.. 
1\lr. ~fAORUDER. I think that is the maximum. 
Dr. BERANEK. Mr. l\fagruder is saying he thinks when they work 

on this for awhile it won't be that much but I quoted it out of a book 
and that is what was shown to the co1nmittee. 

NEED POR PROTOTYPE 

~lr. YATF.S. Do :von need n prototype to test that engine, to see what 
the noise levels will be 1 Do von hnve •to make it a part of a 1nachine or 
can't. you test it on the groitnd, without putting it on an airplane? 

Dr. Bim.\NEK. As far as the tnkeoff noise and landing noise and 
sideline noise is concerned. It is 1ny belief that. we won't have to have 
an SST to do that. ~ 

~Ir. YATF .... 'i. So you don't really need the prototype to test your new 
engine. 

Dr. BERANEK. I an1 talking about noise only. 
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~fr. Y.\TES. You are tell in~ me on the production ,·ersion? 
Dr. HF.H.\XEK. I mn talkin~ about noiS(\. 

' ~[r. ·y.\TES. That is right, l)(\('ause that is .what you are addressing 
yourself to. 
· Dr. BEn.\NEIC That. is ri~ht. 

)fr. Y.\Tt:~. Is the fnct that this e01nmiHee and the nuhlic. and 
ri~htfully so, are worried about getting down a 108 EPN dB sideline 
noise le\·el or FAU-!~H noi~ ]e,·el. It is not necessary to build the 
prototype to find out about that, is it? 

Dr. BF.RANEK. That is my opinion; yes. 
~fr. Y.\TJ-:...~. So that the testimony beforr us so fa1· then is that we 

<lon't han~ to build a prototype to ·find out about the noise level, and 
w3 don't ha\·e to build a prototype to find out. about the possible pollu­
tion of the strntosphN-e. That is correct as I understand it. 

~fr. ~f.\GRUDF.R. ~fay I offer a comment on this. Dr. Beranek is 
sne.aking to this very !)recisely and scientifically answering your ques­
tion, "Do you need the prototype airplane to find out how much noise 
the en~ine will make?"-A total answer to that question is you do need 
the prototype to find out 1h1W much community and sideline noise the 
SST airpfane wi1l make. You have to )oad it t1n. flv and operate it in 
accordance with noise abatement nrocedures. Fiv the approach utiliz­
in~ procedures that involve the fnlet, the wehd1t, and the approach 
speed. It is onJy when you put that total packag-e to~ether that you 
renlly validate the estimated nurnhers that the engine neop)e., Dr. 
Beranek, the nirfrfllne people, and GE, say the airplane wi11 make. The 
total noise is ·the airplane onerating in an airport environment. It 
cannot be done simply by testing it in a tP~t celL" 

~[r. Y.\TF.S. Do you ngree with whnt he just said 1 
Dr. BF.R.\NEK. Yes. I guess I should have qualified n1y remarks to 

thnt. extent. There is verv much more to ·the noise nrohlem than inst 
the. thin~ I have talked about. You have to worrv about the handling 
ability of the airplane. An SST airnlane of t111s size lutR llOt heen 
handled before. 'Ve nre told in ·the hook thnt. the. nlnne will lw flown 
in a certain wav, and if the nlane is flown in that way, with these 
engines and these n1uflters on~ -it will do what I sn1r1. Tf ·they ran't fly 
the plane that. wav. if the1·e is some quirk in the SST, •then obviously 
mv ronrlw;;ion hns a fnnlt in it. 

·lVhnt. the nrototvne doe~ i~ removt.. that uncertainty, or else let 
t.hem fix it up· so tlu~y can fly it that way. 

PROTOTYPE VERSUS PRODUCTION ENGINE 

1\fr. Y.\TF$. I am still nuzzled hv vour statement vesterrlav in con­
nection with vour statem-ent now. You told ll" ve.':terclflv t.hnt the new 
eng-ine wasn't troin!! to be on the prototype fit all but only on the 
production vet~ion. The new en!!ine won't be flown during the. proto­
t-vne sta~e, will it? 
· Dr. BF.RANEK. Let us look at that question, "The new engine has to 

be produced"--
~fr. YAn:s. The. nPw engine i~ the one not on the prototype. 
Dr. RF.RA~nc That. is ri!!ht. It. has to nroduc~ pnongl1 thnt~t. to r-et 

tho airplane off the l'lll1Wa·v~ within t}w. rnnwav length t.hat has bPe.n 
specified, and so does the other engine. Now it 'is the airframe that is 
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involved. 'Ve are saying the thrust is going to be adequate in both 
cases. "'o are getting into the flying part of It. Now the ~n~ine rome~ 
in as a matter of thrust. It comes in as a matter of part of the whole 
aerodynamic. configuration. 'Vhnt the prototype is designed to do is 
test. the. aerodynamic configuration. I think there is no doubt in the 
engiae designers~ minds that the new engine will have tho propel' 
thrust. It. is not going to be defirient. in thrust. and it doesn't ha,·e 
to produce 1nore thrust for takeoff. The prototype is designed to t€st 
aerodynamics, not just. noise. ~ 

~fr. Y.\TEs. But t.hat doesn't relate to your report. realJy, does it? 
Dr. BERANEK. No; the fact that the diameter is practically un­

changed means you are not U}lSetting the size. 
1\ft·.l\fAGRVDl:R. Two indu~s out of 90 inches. 
l\fr. YATI~. And you don't. know, from your study, what the. Joss 

in son1e other ,·a1ues of the plane are 1ike1y to be? For example, 
when you sacrifice the afterburner you sacrifice thrust., do yon not? 

Dr. BF.RANEK. No. 
~fr. YATF~. 'Vhy do you use t·he afterburner~ I thought t.hat was 

to give you an additional thrust. 
l\fr. AfAGRUDER. By increasing the dimneter you have gotten rid of 

the requiretnent for an afterburner by making the thrust level high 
enough hy what is caHed a dry engine. 

l\fr .. YATES .. Have you lost anJ1hing by changing the engine in the 
operatlng efficiency of the plane~ 

~fr. AIAGRUDER. Nothing that I know of. 'Ve have been told the 
actna.l fuel consumption efficiency is going to be better. 

~fr. Y.vn:s. Be~ause of no afterburner~ 
. Dr. B};.nANEK. That is right.. The. difference arises, you see, bc~ause 
JU one f'ase--

l\fr. YATES. I mn trying to finish with you rather than ~fr. ~fa­
grnder. because I want yon to be free to go. 

Dr. Bl:R..\NEK. The difference arises because with the afterburner 
you ha,·e a slightly smaller and lighter weight engine. That is what 
they strove for in the original design. They did not look at the noise 
problen1 in the way that we are looking at it today. They assmned 
12-! EPNdB sideJii1e apparently would be all riglit. This is before 
l\fr. ~fagruder's time. 

)Jr. YATES. You don ~t know what the additional costs for developing 
the engine wi1l be? 

Dr. BERANEK. I do not. 

NOISE 11\IPACT ON PEOPLE 

l\fr. Ys\Tf:S. In your testimony yesterday, I noticed that you ad­
dres.~d yourse.]f primarily to noise levels that injure people. You 
didn't. s{ieak of noise levels that people found obnoxious. Is that. be­
cause this kind of a noise level varies with the person j 

Dr. BERANEK. That was the import of my testin1ony, that we know 
that noise bothers people. 

~fr. YATES. Except. that you used the phrase, "injurious." 
Dr. B'-:R.\NEI<:. No, wait n minute. There are two parts to my t~sti­

monv. One part was that I showed that the noise would nof be in­
jurious to hearing. 
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~fr. YATr.s. Ye~: that isri~ht.. 
Dr. Br.R,\XFIL Then I said that noi~e does annoy people~ but there 

is no mnrric 1eve1 where people don~t complain and the only way we 
could arrh·e. nt n }eye] is to haYe someone. the FAA in this case, draw 
the balance between peonle's comfort and the maintenance of an air 
transportation system, and thev did it. 

~lr. Y.\TF.s. Thank vou. Dr. Beranek. 
~lr. ~fcF.\u •. 'Ve have another chanp:e of sip:nals here. We can eat 

lunch. 
~~ 1'. f1DX1'F ... 'Vh V ? 
~fr. ~fcF.\LJi. Because ~lr. 1\fap:ruder has scrubbed his 2 o'clock 

annointment. 'Ye can go have lunch, come back at 1 :SO and finish this 
this afternoon. 

WHITE HOUSE )fE:MO ON SST 

~[r. YATF ... ~. ~[r. Chairman, befol'e von start, mav I mnke a request 
that the Chair ask the Secretary of Transportation· for the report that 
hns never been n1ade available to this committee of the Scientific 
Group. It has been interpreted bv Seeretarv Volne and others. The 
statement has been made that all the facts or all the data in that 
report. haYe cmne out. in one fortn or another. I think the committee 
is entitled to all information it can g(.lt on this subject. I would request 
that r~nort. be mnde nvai1ab1e. 

~[r. -~fcF .. u.r •. I think we ought to discuss it, surely. It may not 
ha,·e any important inforn1ation in it, but we may be fare-d with the 
alle.gation that there is in:formation in it which has been hidden from 
the committee. i\S I understand it, it is a matter of executive privilege. 

Mr. EnwARns. 1\fr. Chairman, I think it is a cloud on these whole 
proceeding-s. 'Ve ought. to have it and look at it and let it be explained. 

~fr. YATF..S. That is rig-ht. 
~fr. EDWARDS. I said that as a supporter of the SST. 
1\fr. YATF..S. I atn ~]ad to have that contribution from my ('ollea~ue. 

I a~ with you, everything- that touches upon the SST has been 
made available w this com1nittee or to the Senate. There is no reason 
why that report, which some say reflects on the economic validity of 
the SST should not be made available. I mean economic viability of 
the SST rather than validity. 

~fr. ~fcFALL. I ag-ree that we should have some sort of reply from 
the Exeeutive about this report. But I understand the matter of prece­
dent. is involved here. 

~fr. YATF..s. The precedent has already been broken. 
~fr. ~frF,\u,. 'l']u~ PrP~:irlen.t wm1lrl ·not want to give np interoffice 

1nemos. I think it mig-ht well be taken care of in some other way. 
I agree, however, with both Air. Edwards and 1\fr. Yates that this 

issue puts an unnecessary cloud on the hearintrS. But I cannot see how 
that report can have anything in it that would be up to date. Isn't that 
true~ 1\fr. l\{a£rrnder? 

~tr. 1\fAoRt;nF.R. Yes: I think that is very factual. ~[y own inv(.lA~tiga­
tions of this in response to ~fr. Yates, and. I think Congressman Reuss, 
led me to have n me{\tin1r with Dr. Garwin very early in my career. 
As a matt~r of fact.. Dr. Garwin soug-ht me out and caine to n1y house 
and spent 4 or 5 hours with my wife and me. · 
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I am not prhry to this report.. I do not believe the Secretary is privy 
to this report. I did not hear anything in 5 hours of discussion with 
Mr. Garwin nl out the SST that led me to believe that he was either an 
expert on avh tion, an expert on the SST, or in any way an expert 
on things related to aviation suc.h as economirs. .. 

~fr. YATES. But you do know the Senate asked Dr. Garwin about the 
report and Dr. Garwin studiously refused to make it a vail able on the 
ground he was not permitted to do it. 

Mr. ~fAORUDER. ~Iy investigfttions went on to furt.her contact Dr. 
Dubridge and I satisfied myse1f that there re-a11y is no such thing as a 
Garwin report. There is a ~Dr. Dubridge letter· report. that says very 
specifically 1nuch of what we have said here. That is fotu, five, or six 
scientists had very narrow viewpoints HS pure scientists might do. The 
overall context of the entire ad1ninistration, the airlines, the Depart­
Jnent of Transport.ation, the Cabinet mmnbers, and Dr. Dubridge 
strongly supported the ·ad1ninistration's position. He made no bones 
about that to me. 

~fr. YATEs. Is this in that report? 
~fr. ~fAORUDER. No; I am talking about discussions with Dr. Du­

bridge in his offire and a letter from Dr. Dubridge. 
Mr. YATES. '\Ve ·are not askin~ for anything that is designated as a 

Garwin report. Garwin is a member of that committee -and he has re­
fused to tell either the. House or Senate about that report on the 
_grounds he is not pertnitted to do so. I do not know of anybody who 
has ever talked about the report. 

~Ir. l\fAGRUDER. To finish Iny statement, though, I am happy, per­
SOI~ally, as the progran1 director, with Dr. Dubridge's report and his 
written statements to 1ne. 

Frankly, I do not have any personal interest, or professional interest 
as program director in getting down into each one of the individual 
scientist's individual opinion. 

I do not believe it is proper for Secretary Volpe or myself to get in 
between President Nixon and his scientific adviser. I think that is 
stl'ictly a 1natter between ~fr. Nixon and his advisers. If this committee 
wishes to get that fully aired I would suggest that Dr. Garwin be ·asked 
to come here and fully testify. If you want to ask the administration 
for documentation that is within your right. I, as the program man 4 

ager, have fully satisfied myself that there is nothing there, and .that 
we have all the facts and figures and there are no secret documentatiOns. 

DR. GARWIN'S TESTUIONY 

~lr.l\fcFALI.~. '\Ve will conununicate with the administration concern­
ing the significance of this r(~port. I have some questions about the 
testimony that Dr. Garwin gave to our comtnittee last year. '\Ve asked 
Dt'. Garwin to testify here in these hearings, and he was unable to do so. 
I don't know whether it would ha,·e ser,·ed any purpose that he do so. 
There was no desire on the part of the committee to put pressure on Dr. 
Garwin. l-Ie can1e before the committee some time ago and gave a re­
port It is in the heat·ings and I have some qtwstions about it. Perhaps 
l\f r. Yates also will have some questions based upon smne of the in­
formation that was in his testimony. 

l\fr. YATF~. l\Ir. Chairman, you are not saying Dr. Garwin gave 
that report to the cmntnittee. He testified. 
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~fr. ~fcF.\LL. No~ I am saying that Dr. Garwin testified. Presumably 
he testified concerning the 1natters that he felt were important in that 
report. 

~fr. Y.\TF.s. ~fr. Chairman, if I 1nay say so, that is not. a correct as­
sumption, because he was asked that "question specifically by Senator$ 
Jast. year and they asked hitn to testif_v about the report. before the Sen­
ate. <-:ommittce. JTe said he was appearing as an indh·idual and he would 
not talk about the report because he was not pennitted to do so. It was 
a privileged docmnent. 

~fr. :\lcF.\LL. Then all we haYe is the testitnony of Dr. C..-arwin be· 
fore this connnittee. 

~fr. YATES. That is correct. 'Ye can agree on that. 
~fr. ~fcFALr •. Can we assunw he is testifyin~ to all the matters with-

in his knowled~e? 
~lr. Y.\TES. Yes. 
~fr. ~fcFAu •. And that would include the renort. 
~fr. Y.\TES. He is testifying as an individual without relation in any 

respect to that report. He· specifically wanted the record to show before 
the Senate that he could not testify 'about matters in that report. I do 
not think it would be fair in his absence to assume that his testimony iJ, 
any way related specifically to that report. 

PRODUGriON FINANCING 

~Ir. ~fcF.u.L. l..et me ask sotne questions that will be. concerned 
with Dr. Garwin's predous testimony before this co1n1nittee. In our 
hearings la~t year Dt·. Garwin testified that beyond the prototype 
design and construction stage an additional $.1 to $5 billion will be 
needed to fund actual production t:hrough first delivery of opera­
tional aircra.ft. TTnder Pxi~t.inQ" leg-i~lath·e authority. is the Federal 
Government authorized to finance the production of the SST? 

1\fr. 1\f.~ORUDER. The answer is "No." 
~fr. 1\fcFAr.L. Do von ha,·e any con11nent concerning the additional 

$3 to $5 billion? 'Ve have discus.c::ed this earlier, but we might put 
it concisely at this point to make it. complete. 

~{r. ~fA(muDER. I think I should say our existing authority is for 
develoJ>nlent work and te.c::ting work and purchase of experi1nental 
ail·craft and en~ines but not financial participation in the production 
of SST's for sale to the airlines. 

'Ve testified yesterday that. in the production phase, I think WA 

said in constant. 1967 dollars, n nmnber like two to two and a half 
billion dollars 1night be a reasonable figure. In escalated dollars a 
number like $3 to $5 billion might be a reasonable figure for the 
financing of the production phase. "re have no intention and have 
never had any intention, nor is it the objective of the program for 
the Government to be involved in that phase. If we have a proven 
article in the prototype~ and we ha\·e already demonstrated willing 
buyers, then as a. team, the Governn1ent, the CAB, and other agencies 
of the Governn1ent, labor, industry, manufacturing-, and operators, 
can work tog-ether to prevent from happening to the airlines what 
happened to the railroads. 'Ve would haven healthy, vigorous. nrofit­
Jnaking industrv. 'Ve should have private sector financing. You do 
not have to look tntwh further than ~fcDonnell-Douglas' statement 
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that they are $1.25 billion in debt.. I do not know about Loekheed. 
Boein~ is alwut a billion dollars in debt. 

Airlines had a ~.rrowth of only about one and a half percent in 
dmn.esti~ revenue passenger-miles this year, hnvinf! their bigge~t re­
cession Ill more than a decade. and yet the financ1n~ by the prn·nte 
institutions shows enough confidence in the aircraft aiul nit· trans­
portation business that they are lending money to the tune of about 
$5 bilJion to finance three major nulnnfacturers~of Ju-.w jtnnbo aireraft 
of which only one is presently in service. I think today almost. every­
body in the aircraft industry;and especially in the lending institutions 
recognize that SST'.s are here. They are g-o.ing to make a Jot of n1oney, 
at least $50 to$100 billion worth of business. 

I do not think it. is simple nor casv for a n1an like myself, or anyone 
else, to predict t.he health of that industry 4 years fr01i1 now. I sitnply 
say that all of us-you as ln wmakers, we as Go,·ernincnt en1ployees, 
and e\·ery citizen-have to do e\·erything possible to keep this most 
efficient. and eleanest method of short- and long-haul transportation 
m·er known to Inan healthy. If we do not we a·re going to have the 
smne problem in air transP<>rtation W(\ p~sently ha,·e in other 1nodes 
of transportation in this country, especially in the railroads. 

SHORTER TRA VEl,Til\fE 

Mr.McFAr~r~. Let. us go to another point in Dr. Garwin's testimony, 
which refers to the fact that the basic question of the preference of 
tho publie for shorter traveltime has not. been resolved. Can you 
present. any n1eaningful statist.ics which indicate the public's desire 
for a shorter tra ,·eltime ~ 

1\{r. 1\IAORUDER. I think the most meanin~ful one is conunonsense. 
I do not see anybody asking for a rehtnl to the stagecoach. I do not 
see lines of people drawn up at buses or railroads exeept the faster 
~fetroliners. I do see all over the world young people~ surfers, old 
people ~oing to reunions, family weddings, funerals, business traveling 
by air. Over 95 percent of the people that travel over 500 n1i1es, travel 
by air for one reason. It is con\·enient and saves time. You and I have 
only 73 years as an avera~ on this earth. Anything that we can do 
to cut out unproductive time--anything that keeps us frotn having to 
sit and read a magazine for agonizin~ hours such as ~oin~-t to Asia 
in 18 hours is an improvement in producth·it.y. So the whole lesson of 
transportation is the diversion frmn the fact you have to sit there. 
That is why we have Jno,·ies and stereos, drinks. and too much to eat. 
That is the whole purpose of the wide-body trnnsport, to divert your 
attention frmn the lack of comfort. while you are t.rave1in~ enroute. 

I would sav all of hi~ory hns shown if you put two modes of trans­
portation sid-e by side and· one hns a 10-perrent. speed a(h·anta~ over 
another, everybOdy. not 50 or 20 nereent. rr<Ws to the shorter time 
enroute method of transportation. The lnst. tT.S. pa~smurer ship carry­
ing a paying passen.Q"er to Europe is now retired. Nobody uses that 
1node of transportation any tnore. 

SR-71 TECHNOLOGICAl~ FALLOUT 

1\fr. 1\fcF.\r.L. Dr. Garwin al~o stnted last. venr that with the SR-71 
being a titaninn1 and steel aireraft, the United States already has the 

/ 
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leadership in aviation that proponents of the SST want to spend bil­
lions of dollars to achieve. 'Vould you comn1ent on this? How 1nuch 
of the technology of the SR-71 can be applied to a cmnmercial air-
plane? -

~fr. ~IAoRUDER. I an1 quite familiar with the SR-71. .As you kno,v, 
practically everything is secret. I have flown the airplane. I have 
worked wtth Mr. l{elly Johnson for 7 years. That type of statement is 
typical of a scientist talking completely out of his area of expertise. 
Dr. Garwin is a vPrv fine nuclear physicist, an industrial scientist, 
w~ry high credentinls. lJut he knows very little about aviation. 

The SR-71 is a very unique airplane. It has specialized purposes. It 
flies much higher and faster than the SST will ever fly. It uses dif­
ferent structural1naterials, a different engine cycle, enhrely different 
sealant~ and entirely different instt-uments, all a1med at that very spe­
cialize<t purpose. That does not mean we did not learn a lot from it. I 
would like to pay a tribute in the record to one whom I think is one 
of the giants of the industry, ~{r. G;- L. "Kelly" Johnson. 

Kelly Johnson w_ith absolutely no remuneration from the Govenl­
ment, Boeing, or GE has made liis time available since I have been on 
the program, to go to Seattle, make available information from SR-71 
on fuel tank sealants, on thermal connectors, voluntarily, on a mo­
ment's notice. 

To show you what kind of a man this fantastic man is, the day after 
his wife died he called 1ne up and said "the only cure for this situation 
is work, what can I do to help the SST?" The next day that 1nan was in 
Seattle helping us with an SST problem. 'Ve (j re getting a lot of fallout 
from the SR-71 in little areas. That in no wa~ means that it eliminates 
the need for a prototype. It is a military airplane, different configura­
tion, different engine, different technology, different metallurgy, but 
there are little thtngs we can learn. In no way does that mean that to 
prove the airline econ01nics and viability, noise, pollution control, 
sonic boom characteristics, and airport compatibility of an SST won't 
demand a prototype. They do. 

~{r. McF ALr~. The titanium production abilities that we get from 
it--

~fr. ~IAORUDER. A very key r.oint. The SR-71 was built in the "Skunk 
"rorks." It wns literally btnlt on saw horses. I use that term as a 
colloquialism. It did not in any way generate the kind of tooling and 
mass production of titanium parts that will be available to the entire 
industry. 

I do not know whether you know it or not, but the top of the 
'Vashington ~fonument was made of aluminum because it was a very 
precious metal in those days and did not corrode. It was extremely 
expensive. It weighs about 900 pounds. It was the aircraft industry 
that tnade aluminum so cheap that you use it in pots and pans. It 
is going to be the SST that will turn titanhnn ;nto a cmnmon metal­
lurgy for our entire societv. You saw ~Ir. Parsons port.rny that fact 
jus( by showing what has been done on the SST so far. It n1ade 
it possible for the entire landing ~ear tnain structural beatn to be 
made out ?f titanium sa,·in~ a lot of weight cost and addin~ efficiency 
to the Boemg 747. 
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SIDF.f.INE NOISE 

~Ir. ~fcFAu .. This question wns asked and answet-cd eat·lier, but. 
I want to emphasize that it has been. Dr. Garwin testified that it is 
perfectly feasible to reduce the sideline noise to the same le,·el as 
for the subsonic. aircraft; unfortunately, the associated thrust loss 
to the engine and the excess weight of the noise suppressors would 
impair the ~conm~ic utility of !he SST, grently reducing the payload 
or further 1ncreasmg the requtred field length. To what extent ha.ve 
you been able to combat. the sideline noise. problem without impair­
ing the economic utility of the SST l 

You answered thnt. tl1is morning. 
Dr. Garwin has indieated that since the SST was expected to 

produce as .much sideline noise ns some 50 simultaneous takeoffs of 
large jets of the 1978 era, that it would be unrealistic to expect the 
financial community and the nirlines to take over the SST progratn 
after the prototype phase. I think we have answered that, too, this 
InorniHg in our discussion with Dr. Beranek. 

1\fr. l\fAGRUDF.R. That is correct. The 50-1 noise simile that has been 
stated e\·er since I came on the program is technical1y, scientifically, 
and engineeringly plain incorrect. It is the mixin~ of physics with 
sound engineering with noise and acoustic engineerinl!. That. was just 
an unfortunate error on the tnn·t of Dt·. Garwin. 

AIRPORT SCITAIHI.ITY 

1\fr. 1\Ic'fi,,\u •. Dr·. Garwin also refers to ~Xc<'ssh·e takeoff roll for 
the SST and aHudes to its being acceptable to only a couple of airports 
because of that takeoff field length. How does the SST compnre to the 
subsonic jets with respect to airport suitability? 'Vhat ('ffects will 
noise suppressors lun·e on the SST and will they in fact make the 
takeoff roll too long fot· existing airports? 

1\fr. 1\fAoRumm. That particular stateJnent. is flnswered by pointing 
out that the hul!e d~lta wing SST's with en!;ine sized for transsonic 
acceleration and mach 2.7 cruise, dictate an airplane that has n 
shorter field length requiretnent than for DC-8's which dictated the 
field lengths of international airports the world o\·et-. There is ab­
solutely no reason to believe that the SST will not be able to operate 
from any airport that can handle the 707-320B. The SST should have 
a shorter field l~ngth requirement. That is one of the bonuses men­
tioned earlier. It has sufficient takeoff speed and field length that yon 
can throttle back n littl~ bit nnd ha\·e lower noise. 

I think another thing that ought to he recognized about these large 
delta wingo, light wing loading aircraft. These nirplan('s do not have 
stall characteristies like other aircraft. Normnl field lengths for sub­
sonic jets are dictated by one of the n1ost extreme flight test maneuvers 
yon ever have to do as a pilot during the flight test phase. You have to 
actually stall those uh·planes on takeoff .• \irline pilots are allowed 
to take off about 15-percent faster during normal operations. That is 
what dictates the field lengths on subsoni(' jets. These delta wing 
aircraft are so safe that the true dynamic stall, where flight. is no 
longer sustained nnd the airplane wiJl drop through the air and pitch 
down, does not happen. They fly oft' rather dnunaticalJy. They are 
1nuch safer, and lun·e much more flexibility on airport field length. 
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They have much n1ore flexibility on operational procedures for noise 
abatement. 

The first paper airplane you made and sailed across the room was 
a delta. I would defy you to do so with a paper airplane that is swept 
wing. Delta wing airplanes are the safest, most flexible, quietest, and 
1nost adaptable to airports of any we have ever had. Boeing has gone 
one step further. '.rhey ha,·e huilt a delta wing airplane with a tail. 
That tail allows them to more effectively utilize trailing edge high 
lift devices. They ha,·e also increased the span of the wing n1ore than 
is required for cruise. Both were done to acconunodate airport char­
acteristics and make them better than present-day jets and reduce 
noise. That does not seeJn to have been talked about by Dr. Garwin. 
I was very much interested when he can1e over to spmid the evening 
with n1y wife and n1e. He doesn't understand these kind of things. 
Frankly, as an atomic nuclear physicist I would not expect hin1 to. I 
think his testimony has gotten much more credence than it deserves. 
It certainly does not reflect a man who understands airplane design. 

~lr. 1\lcFALr ... 'Vhat is your basis for saying these things about this 
airplane? 

1\fr. ~IAORUDER. I can say it because I have flown Jnost of the delta 
wing airplanes that have been built in the free world, including those 
in Sweden and France and Britain and this country. 

They all ha,·e these fundamental characteristics I ha,·e just described 
in connnon . .As a Jnatter of fact, that is why the Swedes built both of 
their fighters of this type of delta wing so they can, with impunity 
and safety, fly theJn off highways in Sweden and hide thetn in the moun­
tains. Any implication that these delta win~-type supersonic nirplanes 
will ha,·e trouble flying off airports is flogging the fact. The Swedes fly 
then1 off the country roads. 1'hese are n1ach 2, 1,400-mile-an-hour air­
planes that are the mainstay of the fleets of countries like Sweden. 
Our SST will be no different. It will just be bigger. 'Ve are nf't. 
going to fly it off any roads, however. 

}'.\CILITU:S DEPRECIATION 

~fr. ~IcFALL. Dr. Garwin stated that. a substantial part of the 
contractor's 10-percent share of the cost has been in the utilization of 
his existing facilities. Is this a proper statement? 

Mr. ~IAoRUDER. Facilities depredation is one of the many elements 
in the o\·erhead. 

The cost share is not related to facilities, whether we pay 90 ot· 75 
percent. The billing is audited by the DCAA. · 

W.\RPING EN\'IRONlU:NT.\L REGt:L.\TIONS 

~Ir. ~IcFALL. J)r. Garwin stated that when conditions are ripe for 
a cmnnwrcial program which can be ncconunodated without se\·ere 
en\·jronmental penalties, lT.S. industry and finance wi11 rise to the 
OCC~lSlOll. 

Go\·ermnent support. before that time might result in great pres­
sure to warp the environmental protection regulations to suit the 
machines and not the people. To what extent ha,·e en\'ironmental reg­
ulations been warped to suit the machine? How many se,·ere en\'iron­
tnental penalties are in\'oh·ed in this program? 
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~lr. ~IAGRUDER. No environmental requiretnents ha,·e been warped 
to suit the airplane. It has been the other way around. ""here we enn 
identify a hazard such as sonic bootn or airl)ort. noise, or the amount 
of sulfur content in fuel, we have put the warping OI' the changing 
on the characteristic, not on the hazard. So the answer to that is none 
oft hose kinds oft hings ha ,.e happened. 

TECHNIC.\£. PROGRESS 

~Ir. ~IcFAr.r.. In order to be fair to Dr. Garwin, his statements 
were tnnde about an engine, and an airplane of a year or two ago. The 
kind of engine that you lun·e discussed today which meets the 108 
standard-I better say F .AR-36 standard-is smnething that Jw did 
not know about. Perhaps some of his comment would be valid con­
cerning an ah·plane which produced 124 dedbels, but would not lw 
valid as related to the engine that we ha ,.e discussed in fuJI here .at 
these hearings; is that correct? 

~Ir. ~IAORUDER. I think that is a fair way to assess Dr. Garwin. I 
do want to be fair to Dr. Garwin who is an eminent scientist, but in 
another field. The reason that we need the prototype is because of smne 
of the uncertainties that Dr. Garwin has addressed. I think it would 
have been fair to say 2 years ago it would ha ,.e been awfully difficult 
to see how we were going to make, with an economical machine, the 
noise criteria of 108 }~PNdB. Nevertheless, there was hope for prog­
ress. There were avenues open in airplane tnodification and engine 
design and testing that have always led us to find solutions. The end 
result of all of that activity that~ says we now meet 108 EPN dB is 
really an eletnent of faith in our technical progress. 

I think a society such as ours has done tnore Inct·edible things than 
that, such as the establishment of the whole atomic enet·gy progratn, 
and maybe even just the establishment. of our great society. 'Vatching 
these hearings is an inspiration to tne. I have never done this before. 
This free give and take of information that goes to the news and press 
is a. miracle in our society. There is faith. 

If one scientists chooses to say I don't have any faith and I do not 
think you will 1nake it, that is well and good. He certainly has the 
right to say that. Those of us who are belund this progt·am, and sup­
port it and feel strongly about it, have so 1nuch in our background and 
a:bility to overcome these ).>hysical, technical, and natural problems and 
we just know we can do It. I think the noise is a ease in point. Yon 
heard a real expert, Dt·. Baranek testify, today that after all of the 
work and research have been done we are going to 1nake it. 

That does not 1nean we are 100 t>ercent sure we ha,·e pro\·en that 
we ha,·e the economically viable, airport cotnpat.ible, n1achine. That 
takes t:he prototype. I think it. would be wrong to default the program 
on the basis of that kind of opinion. ~ 

~fr. ~fcFALL. Thank you, ~Ir. ~lagruder. 
llr. Boland. 

DR. GARWIN'S TESTIMONY 

Air. BoLAND. I do not know that J)r. Garwin's testimony is that old. 
liP- testified before this subcmnmittee last year and he testified before 



638 

another conunittee on the other side of this Capitol and he got more 
publicity out of this progran1 than any other single individual in 
opposition to it. He is constantly being quoted by the Coalition Against 
dm SST. The Coalition Against the SST in their brochure this year 
quote Dr. Ganvin in some of the things that Chair1nan ~IcFall has 
quC'stioned you about. 

I do not \vant to let hitn off the hook that easily, because it has not 
been a ,·ery easy task to carry the. burden of the SST by your depart­
Jnent or by some of the llembers Bl the Congress who haYe supported 
this program. So I think the qncstion8 that have been propounded to 
you and answered by you in a yery objective, I think, way, I think 
iu·(' needed on this record. As I understand it, and as I listen to your 
testimony~ I take it that J)r. Garwin is really not an expert hi the 
aviation 'field at all, and that about all he is an' expert in is in the field 
of nuclear physics~ which is a highly important and tremendous field. 
There is no qitestion about that. I do not think anybody would doubt 
his credentials here. But when the opponents of this program con­
stantlv refer to someone who is not ~~n expert in the field, I think it is 
incumbent upon those of us who support the progran1 aud those who 
are responsible for the progran1 to have the opportunity to answer and 
to put his testimony in the right light. 

X ow, would ])r.· Garwin cmnpare in any way or to any degree with 
the aLilitv of Dr. Beranek in the field of noise or noise abatement 1 

~[r. ~I.\oRumm. Absolutely not. 
~fr. Bor..\ND. 'Vould he in any way compare with Dr. Singer in the 

field of e1n·ironment ~ 
~fr. ~IAoRrnER. In 1ny opinion absolutely not. 
~fr. BoL.\ND. I>oes he cmnpare with l)t'. 'Villl{ellogg? 
~fr. ~L\oRtnnm. In n1y opinion again, absolutely not. 
~[r. Bor.A:sn. So I atn grateful to the chairman for asking these 

questions. They should be on the record because e\·ery time you listen 
to opposition they trot. Dt·. Garwin, and he. has been h-otted out on the 
other side of this Capitol for a long period of tiJne. The public recog­
nizes the fact that there is some difference in the testimony offered by 
e-xperts in mathenuttics or physics, or experts in the environmental and 
exprrts in ~ound and noise abatetnent, and I think the public can make 
its own judgment then. 

I hope that. the public will read the record, and particularly those 
that. oppose. the program will read the record and find out precisely 
where the opposition comE$ frmn and the kind of opposition and 
whether ot· not that opposition really c.arries the credentials t.hat they 
indicate they carry to oppose the program. 

INt'OR:U.\TIOX AV.\ILABILITY 

~Ir. ~L\GRt·nER. I am glad you said that because I would like to say 
something to this cot11mittee about Dr. Garwin that. I ha ,.e ne,·er said 
l~fore to anybody; and that is, if it is so important to the conunittee 
to rend th_is so-culled report, and you are going to make a request for it, 
and that 1s pN·fectly fine, then at the same hme :you do that, I 'nmJd 
,·er·r much like fot· };ou to communicate to Dr. Gnt:win that I would likP 
to tell this committee about my cou,·ersation with him in n1y hot~; J 

that night. Ife has :,worn me to secrecy about that con\·ersation. I 
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would like to be released to inforn1 you of that con\·ersation. I cannot 
do that now because J)r. Garwin has sworn 1ne to secrecy. I would very 
much like to reveal the substance of that conversation at that time, 
if you can get hitn to release tne. 

~fr. ~lcF ALI •. There are secrets on both sides, gentletnen ~ 
~lr. Boi.AND. That is one of the problems, ~fr. ~fagruder. 'Ve are 

constantly charged with, or the Department is, or the Administration 
is, and I am not pa1t of the Administration, with the secret report, a 
hidden report, and that you have obstructed the efforts of this c01n­
mittee or any cmnmittee to obtain the report, with the result. that this 
conjures up some very serious things in the n1inds of the public. The 
only way that we have been able to get these studies and opinions hy 
those in the Governn1ent, the only way we have been able to get thetn 
out of the agency, to dynamite them out. I heard some television pro­
gram a couple of weeks ago--

~fr. CoNTE. That is a dangerous word. 
l\lr. BoLAND. You have to dynamite. You ha,·e to explode then1 out. 

That is not so at all. It is nice to use those words. They are catchy words 
and it catches the headline. So the people who oppose the program, 
they are better at rhetoric than they are at facts, let me say. 

l\fr.l\IAoRUDER. I would like to say, at one tilne n1y office was accused 
of having some secret documrnts with respect to a Boeing doctnnent. 
This was from Congressman Reuss' office. In dealing with his aide, l\fr. 
Verdier, I found I had no such document but ~fr. Verdier does have 
some notes that he has never 1nade available to tny office. I would 
very tnuch like this conunittee to ask ~lr. '' erdier to 1nake available to 
n1y office the notes about that so-ca1led secret docmnent. I find that 
I have Jnore trouble getting some of these docmnents and notes and 
things released than you do and as the Director of the program I 
would like to have all inforn1ation made available. 

~Ir. Y.\TES. ~Ir. Chair1nan, l\fr. Verdier is in the audience. '!'hat is 
Henry Reuss' assistant. 

Mr. Bm ... AND. I do not think we at-e interested in that. I atn not. 
~Ir.l\lcF.\LL. 'Ve are not going to put ~Ir. Verdier on the stand. 
~lr. Conte. 

PRODUCTION FINANCING 

~Ir. CoNTE. Thank you, l\lr. Chair1nan. 
Let tne start out by saying, ~lr. ~lagruder, as I have congt·atulated 

the other witnesses, that I want to congratulate you on an outstand­
ing job. I think you are an authority tn this particular area. I 1net 
your counterpart." o\·er in ~~ngland who thinks ve.ry, Y<'ry highly of 
you, and is a test pilot for the Concorde. lie feels you are one of the 
greatest experts in the world in this particular field. As I said earlier, 
I think a lot. of 1ny doubts have been cleared up in regard to the en­
vironnlent which is a real big con~rn to Jne, but I still an1 not clear 
on the financin~. 

I don't like 1t. I ha,·e been one of the leaders in the Congress fight­
ing farn1 subsidies. To 1ne this is no different. The possibility of get­
ting this tnoney-I a1n really scared listening to your testimony that 
the. Go,·ernnlent is going to be in here in the production financing. 

I atn really worried, and if the good Lord gh·es me health to be 
around here and n1y constituents keep electing 1ne, I will see the day 

57-453 0-71--41 
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when they are going to be up here asking for n1oney for production of 
this airplane. Therefore, for that reason I have some grave doubts. 
I wish I was as clear on this thing as Mr. Yates is against it, and Mr. 
Boland is for it. I am not that clear either way. I think persons are 
1naking strong argunumts both ways. 

They are. upset. They 1nay have the sa1ne doubts I have. They are 
asking questions. l\faybe they go off half-cocked on som.e things and 
say things t!1ey shouldn't. By the same token I have the organizational 
paper for the National Committee for the SST, and they can be 
pretty rough, too, in telling how to go about this. I~t me say I am 
the type nf legislator that takes a lot of this stuff with a grain of salt 
on both sides. 

WIUTI; HOUSE ME.~IO ON SST 

A lot has been said about Dr. Garwin. I don't know. I never met 
the guy. He has made statements and other people have made state­
Jnents. I am glad the Chairman asked those questions because I W9.S 
going to ask n1ost of them. I have one n1ore. They bring up his report 
to the President-no, to Dr. DuBridge, he submitted the report to 
DuBridge, as the President's science adviser-and this is what they 
say: the report allegedly labels the plane an "economic fiasco, an en­
vironnlental disaster, a social outrage." 

That is the end of the quote. 
Those are strong words. He may be a nuclear scientist and may 

not know anything about this thing, but I will tell you I will not say 
that about the airplane, because I do not know enough about it.. If 
a responsible man did say that, I think we ought to have something 
on Uns. Did he say those tliings ~ 

~fr. 1\fAORUDER. I do not know. 
1\fr. CoNTFh You have seen those reports. 
~fr. l\fAoRumm. I have seen that in newspapers. As I said before, I 

atn very careful about taking at face value what I read in the news­
papers, but I always read them, especially the funnies. 

1\fr. YATF.S. Especially the New York Times. 
~fr. l\IAORUDER. Yes; especially the New York Times. I would be 

very careful about saying that Dr. Garwin said that just because I 
saw it in a newspaper. 

~fr. CoNTE. 'Ve don't have time because of this gun that is to our 
heads that we have to act on this before ~larch 30. It is unfortunate. 
I would like to have the guy come here and talk to us and find out if 
he said these things. 

They are strong words. They are really strong words. 
Let nw ask a. few questions now. "'hat is the present deadline for 

Boeing nnd G ~~ to submit plans for financing, certification and pro­
duction costs? 

.lfr. ~L\onvmm. I think it is 1972, June 30. That date-and I want 
it to be clear in the record-while it has moved it hns always been ap­
proximately 1 year before the start of t.he production phase, the idea 
being to get as close as you can to where you have the pro\•en article. 
That is the way you attract the privnte financing. 
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El\IPLOYl\IENT 

Air. CoNTE. You stated on page 3 that 17,000 people are employed on 
this progran1. Could you break that down for me at Boeing and G E? 

~lr. ~IAoRUDER. Yes; I will do that. I would like first to ~ay that is 
a typographical error. I think that nutnber was tneant to be ·13 or 14 
thousand. 

Air. CoNTE. You tnake it right and break it down for tne. 
Mr. ~iAoRUDER. I will. To 1nake it right the 13 or 14 thousand are 

directly employed now hy the contractors. Had we stayed on course on 
the $290 million through fiscal year 1971, we would have been at 17,000 
today. 

'Ve will supply for the record the breakdown of the etnployees that 
youha.veasked for. (See fig. 38, p. 279.) 

~lr. CoNTE. On the 50,000 people which you tnentioned on page 3 
that are working on the prototype--

Air. ~IAGRUDER. That should be production. 
~fr. CoNTE. That is production? 
~lr. MAoRUDER. Yes. 
Mr. CoNTE. Can you give 1ne a breakdown on that 1 
~{r. ~IAORUDER. Yes; for the record we will provide you with a break­

down. 
(The infonnation follows :) 

Number of 
Function emplo11ees 

Research, design, and development----------------------------------- 8, 000 
Sales and service--------------------------------------------------- 1,500 
Assentbly and fabrication-------------------------------------------- 27,500 
Material procurement----------------------------------------------- 1, 500 
Facilities service---------------------------------------------------- 2, 500 
Personnel services--------------------------------------------------- 750 
Finance -----------------------------------··----------------------- 750 
Computing--------------------------------------------------------- 1,700 
Quality ------------------------------------------------------------ 3, 800 
General ser\·ices---------------------------------------------------- 2,000 

~tal-------------------------------------------------------- 50,000 

OVERLAND SUPERSONIC FLIGHTS 

Mr. CoNTE. You have answered tnost of these questions I was going 
to ask. 

Sotne of the critics say that because of economics and other reasons 
there will be a strong push-you have heard them here-to rescind the 
order that this plane cannot fly overland supersonically. Outside of 
Congress passing a law, is there any way we can get a guarantee on 
this? 

You could not rescind the rule. 
~lr. ~IAoRUDER. I think a law is the best guarantee, and Secretary 'r olpe has written a lettet· to the late Senator RusseJl, supporting a. 

congressional law on that. 
~Ir. Ale FALL. The regulations will be available in 60 days. 
1\{r. ~IAORUDER. 'Vithin 60 days there will be an FAA rule that says 

exactly what you want. 
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GOVERNMENT S:.~FF AT CONTRACTOR'S PLANT 

Mr. CoNTE. Last year we discovered there were only two staff per­
sonnel in the field. You remember I asked you questions on that last 
year. 

~lr. MAGRUDER. Yes. 
Mr. CoNTE. 'Ve felt that this was inadequate to provide sufficient 

control of the SST program at Boeing. How many people do you have 
out there now 1 Do you feel we have enough~ 

Mr. MAGRUDER. I will answer that in the reverse order. That is an 
excellent question when you are trying to monitor a $1.3 billion worth 
of Government money you certainly should be well staffed. We have 
increased our total staff approximately 10 ~rcent. As I pointed out 
earlier, I have apiJointed Mr. Vierling who is going to be full-time 
helping me with what I think is the real big issue, financing the pro­
duction phase, to make sure we reach that. 

~fr. Parsons will be handling the internal side; program man­
agetnent, schedule, budget, and the field office. We put n10re cpst 
analyst tyl?es in the Seattle office. After I heardlou bring this up in 
this committee last year, we doubled the size o that office and put 
the right kind of people out there, people monitoring the costs. 

I want. a top-flight manufacturing man out there. I have such a 
man available. Frankly, I am having a very difficult time bringing 
top-level peo~le on board while thts uncertainty on the program 
exists. So wlnle I have identified them, and have organized myself 
to tnan up to 117-I have 97 now-I am authorized 117 slots, I really 
cannot attract the right kind of talent until we resolve the funding 
difference. It is too short a term. I might bring somebody on board 
and relieve him in 30 days. I have a very strong office and a chief set 
up out there. I ha\le more people available to augment it but I need 
this decision very badly as a program manager so I can do what you 
very properly have told me to ilo. 

~fr. CoNTE. The British Aircraft told me they were pleased when 
I brought that question up. They stated they would rather have more 
people of the British Government there on site because it cuts a lot of 
red tape when you can talk to a guy individually rather than going to 
the home office. 

Mr. ~fAORUDER. Yes. I am sure I should point out that is a com­
I~letely Government subsidized program which is already into produc­
tion. They authorized six production airplanes and some six test air­
plan~s. So they !1aye a diffe~nt. problem. Ours is to keep the Govern­
ments role mtntmtzed, monitor our pay-back, make sure we have a 
goo~ p~otot~pe on ~chedule and then withdraw and get the private 
tnshtut10ns In as quickly as we can after 100 hours of fli~ht test So 
thl're is a difference between the Concorde and the U.S. SST. · 

~fr: CoxTE. Thank you, ~lr. Director. A.s I say, I have eight pages of 
questions, but you answered most of them. Than"k you very much. 

~fr. ~L\oRUDER. Thank you. 

NOISE 

. ~fr. EnwAn~~t ~fr: Al!'gruder, one of your charts shows the produc­
tion, SST no1se obJectives, where you bring the sideline noise and 
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the community noise down to 108 EPN db. Do you recall that chart~ 
~fr. ~fAORUDER. Yes, sir. 
~fr. EDWARDS. I believe you said at the time you put that chart in the 

t·ecord that this would be quieter than the 747 and 707 and some of the 
other planes. Is that a fair statement~ 

~fr. ~fAoRUDER. That is correct. 
~fr. EDWARDS. 'Vould you put into the record a chart that would com­

pare the sideline and cmnmunity noise for the SST with some of the 
1najor jet planes~ 

~fr.l\L\ORUDER. Yes, I will certainly do that. 
(The chart follows:) 

····~ ENVIRONMENT - NOISE 

["ig. bO 

~Ir. ~IAoRUDER. That is a very interesting chart (fig. 60). As I have 
said it shows that out. over the conununity our SST will make approxi­
mately one-half the noise of the 3,000 subsonic jets that are flying 
today. It cuts the noise approximately in half. 

llr. Enw.\RDS. ,£\s I understand it, twice 108 EPNdb is not 216 
EPNdb. 

lir. ~L\ORUDER. That is correct. I am sorr/ Dr. Beranek is not here 
to answer this, because he is the iin·entor o the noise exposure index 
under the contract with the Port of New York .Authority 111 New York 
City. If you add 10 db to 108, you go to 118, which will double your 
subjective response. If you subtract 10 db and run it down to 98, that 
will cut the noise and your response and you would say that is half as 

/ 
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annoying. That is based a lot on tests conducted by Dr. Beranek. His 
organization is the outstanding firm in the free world in this field. 

~Ir. EDWARDs. Thank you. 

DR. 0.\RWIN'S TESTUIONY 

~Ir. YATEs. ~fr. Chairman, I suppose this week could be called "Let 
lTs All Jump on Dr. Garwin 'Veek." I)r. Garwin came before our com­
mittee last year and I gathered the impression from n1embers of our 
committee that he was n very good witness. He submitted himself to 
the cross-examination of the committee after the committee had been 
given the benefit of the testimony of the SST personally. So they had 
that background with which to cross-examine him. He submitted him­
self in the same way to the Senate. They had the opportunity to cross­
examine him. So there was no concealn1ent and there were no special 
favors that he was asking. His biography has been put into our record, 
and it is an outstanding biography. I do have the Senate hearings for 
last year and it appears at page 1622. 

I 1nust say that I am very much impressed with his background and 
his technical abili~y. Those of us who seek to obtain inforn1ation op­
posin~ what the Go,~ernment seeks to do, have difficulty in finding 
technical help. Dr. Garwin did help us. He helped a great deal. 

'Vhile I consider ~[r. :\Iagruder to be a very able person, his desire 
is to help this progratn. He is going to do everything he can to see 
that the SST flies. I do not say that to condemn him in any way or 
say he is unfair. I think he is a ·partisan. He has a pro~ram to matiage 
and he is going to manage that program. The pOint I am tnaking is 
that, where does one who opposes this program go to get his advice or 
his assistance? I know, for example, as one who fought the antiballistic 
missile systetn, fortunately I was able to get advice fron1 physicists at 
!he Fermi Lab. They were able to expl~in technically how a missile 
IS sou~ht to be shot down by another missile. 

I dtd not know Dr. Garwin until he came before our committee and 
I must. say I was very nntch impressed with the testimony he gave us 
last. year-! know fron1 Senat01vs to whom I have spoken. They were 
impressed with the testimony he gave them. So I do n!)t. think-and 
Dr. Garwin does not gain anything frmn coming before this conimit­
tee. He is I~Ot paid for it. He comes in here for a public service and he 
performs one. I do not think that anybody who does what he has done 
ought to be attacked in the way that Aviation Daily jumped on him 
for example, in an editoriaL Let's not indulge in personalities. Let us 
look at the testimony and let us weigh the testimony instead of indulg­
in~ in rhetoric. 

~fr. ~IcF.\LL. If you will yield for just a minute, there was no intent 
on the part of the Chair to jmnp on Dr. Garwin. Certain questions were 
asked about his testimony because of the need to reply to smne of the 
statements that he has 1nade. But we asked Dr. Garwin to come. Of 
cou~, I am sure he had a very good reason for not coming. 

~r. YATES. I will tell you wh~ he did not come. I asked him to con1e. 
lie said, "I just can~t because of the pressures that are being imposed 
upon me." 

~fr. ~fcFALL. That leaves us with no alternative except to try to lay 
O';Jt, as well as we can the principles that Dr. Garwin en.~nc~a~ in 
hts .s~tement .beJ.o.re the committee l~st year. 
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J\.fr. YATES. J\.fr. Cha.irman I have no objection with what you did. 
Yon are perfectly right in submitting those questions to an expert, and 
he is an expert and asking his judgment and his comments on what 
Dr. Garwin said. This is a perfectly factual type of approach. You 
are entitled to your opinion by saying he is a fine nuclear scientist, 
But I do not think he is as infonned in this field as he should be. I 
gather that is the impression you sought to convey. 

J\.fr. ~lcFALL. The facts have changed, in a sense. 
~lr. YATES. All right. The point I an1 making is let us not jump on 

people but let's look for the facts. 
Mr. ~IAORUDER. I would like to say two things in rebuttal. First 

when I accepted this job I did not acce.pt this job just to promote this 
SST. I spent 8 months looking very hard to see whethet· there should 
be an SST and if people wanted it. 

J\.fr. YATF..S. I know what you did. 
~fr. ~fAORUDF.R. I want to be sure you know how I took the job. 
J\.fr. YATES. I heard you before the Senate last year and a. few days 

ago here, and you w~nt through the whole story again of wha.t you 
had done and I respect you for it. I thought you n1ade a very cmnpre­
hensive search of all aspects of the probletn before you finally decided 
to take on the job. But once having taken on the job, I think you have 
become a very ardent and dedicated champion. 

CREDIBILITY OF WITNESSES 

Mr. J\.fAoRtrDER. I made the point very clear, I did not want to work 
for anybody in the Department except the Secretary, J\.fr. Volpe be­
cau:::e I did not want any bureaucracy standing in the way of the deci­
sion to stop the SST if the evidence said we should. I talked to hun­
dreds of people and not just a few before I took this job. The evidence 
was preponderantly in favor of continuing to go ahead with the proto­
type, not that it is a sure thing. I want to caution the comn1ittee, it is 
important to look into personalities and the background of people. 

I wouldn't believe in bringing a group of environmental witnesses in 
here who were not environmental experts. These people who testified 
before you today went through a. most thorough scrutiny ns to what 
kind of people the_y were, what kind of training they had. "rhether 
they were on the SST pro or con 1nade no difference to me. As a n1atter 
of fact, I think you heard Dr. Singer say today that as of a year or two 
ago he was fundamentally against the SST. I got. the impression that 
he is sort of switching to a neutral position. 

J\.fr. YATES. I asked hin1 that specifically and he corrected n1e by 
saying he wasn~t against the SST. AH he said was that he was a 
member of a. group that said they recommended against. using the 
plane supersonically o\·er the United States, so he did not say whether 
he was for or against it. 

J\.fr. ~IAoRUDER. That is what he 8aid, but I was referl'ing to what he 
said in the {\,arly days of our negotiations and if you carefully look at 
the people on the Comtnerce Technical Advisory Board you will find 
some against it. They are only there for their expertise in the field. 
Dr. Garwin, in my opinion, is a perfectly dedicated public citizen. He 
is in no way, sense, or form an expert. in aviation. 
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~fr. YATES. ~fay I say that among Dr. Garwin's qualifications as it 
appears in the Senate hearings, this is what is said: 

A substantial portion of his im•olvement for the U.S. Government over the last 
decnde has beeu in the field of aviation, both military and ch·il. }'or example, be 
was a member of the jet aircraft noise panel of the Office of Science and Tecb­
nologr which in 1966 published the report on alle\·iation of jet aircraft noise near 
airports. 

So, he has a background to give an opinion, an expl rt opinion. 
Mr. Chainnan, a. few days ago I read frc·m an airiines letter which 

was dated Febrtmry 18, 1969, and I erroneously Hai.l that it was 
American ... <\irlines. I used the na1ne George l{eck. A . ., it hRppbns, that 
was a United Airlines letter instead, and I would like the record to 
show this. 

l\Ir. 1\:lcF ALL. 'Vhen you get the record you can chat1ge it. 

GOVERNMENT'S ROLE IN PHASE IV 

Afr. YATES. OK. I was a little bit confused in your reply to Mr. 
Conte's question. I was under the in1pression in response to a ques­
tion I asked you a few days ago that with the completion of phase 
III your job ended. I thought I understood you to say that. I thought 
that I understood you to tell Mr. Conte that you were going to work 
during phases IV and V, during the production ven;ions of it.. 

~fr. MAGRUDER. No, I didn't mean to imply that. 'Vhat I did say 
was that at the end of phase III the Office of Supersonic Transport 
Developtnent as we know it now would be disbanded and that it would 
instead turn into a few people who are c.ontract managers that would 
assure the Government got their recoupment Jnoney. There has to be 
somebody to make sure we get these royalties back, but a person such 
as 1nyself would probably not do that. It would be a contracts and 
financing type officer. 

Air. YATES. I 1nisunderstood you. 
Air. AfAoRUDER. That was the point I was making. 

SST Il\IPROVEl\IENTS BECAUSE OF CRITICISM 

1\lr. YATES. The implication I received earlier fron1 you was that 
I certainly don't know as tnuch as I should about the technical mat­
ters in the construction of aircraft, of problen1s of noise and problems 
of meteorology, and environment. That is true. That is one of the 
reasons I aJn asking the questions, because I am trying to learn. 

Mr.l\fAoRUDER. I will be delighted to have you come to the Boeing 
plant and tour the whole facility. 

1\fr. YATES. I would be delighted to go there, and I am delighted, 
too, !or the opportunity to ask you these questions and I think the 
heanngs we have had have been very, very good ones as far as the 
committee is concerned. They have been very constructive. I belie,,e 
that because of the opposition that some of us may have raised, per­
haps your SST if and when it flies, if it does, it will be a better plane, 
a less noisy plane. 

1\fr. 1\fAoRUDER. I think that is a marvelous statement. Please, in 
any of the things that I say that may sound defensive, I would like 
to put in the record that. there is no such thing as unfair criticism be­
cause in our society the one elen1ent that leads us to greatness and ex-
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cellence is criticism. I think you and the others on this fine com­
mittee have done an outstanding job of leading us to excellence. 

Mr. YATES. I plead guilty to that. I have been critical. 
1\fr. 1\fcFALL. I think the new engine design is an example of that. 
Mr. MAGRUDER. It is a perfect example, and the environtnental pol-

lution progratn is another good example. 

PRODUCTION FINANCING 

Mr. YATES. 1\lr. Magruder, you were kind enough to invite tne to 
go with you to the Chase l\lanhattan Bank and to the Bank of America, 
and was~it the City National? 'Vas that the third bank~ 

1\lr.l\fAGRUDER. Yes. 
l\fr. YATES. And to tneet. F.ome of the peo\lle who could te.ll me how 

the 707 was financed, and I think that might be a very interesting 
trip excei?t I think it is more pertinent perhaps to try to find out. how 
the SST Is going to be financed, and I gather the impression that you 
had talked to them in sort of a preliminary way about the possibility 
of private financing of the SST. Is my memory correct1 

l\lr. l\IAGRUPER. I talk to then1 regularly because this is an evolving 
thing and it is a little too early for them or for nm, the Boeing com­
Jlany or the GE con1pany to say "This is how we are going to do 
It," but it is always necessary to keep reporting to the financial com­
munity the progress we are making in our talks with CAB, Labor, 
the industry, and the Con1n1erce Department, on the current status of 
the industry. I think what they are presently doing is an incredible 
,·enture in financing and industrial enterprise in the wide body jumbo 
jets. During a temporary recession, here they are taking·on $5 billion 
worth of private finanCing in tluee major companies. 

l\lr. YATES. Are those trusts, are they debentures, or how are they 
being financed~ 

Mr. MAGRUDER. They are all kinds. It is comparable to the same 
sort of thing we are up against. 

~fr. YATES. That you are hoping to get fron1 them 1 
Mr. MAGRUDER. Yes. 
Air. Y ATFS. Do you have any assurances from them as vet that they 

will undertake the financing~ .. 
l\lr. ~IAGRUDER. No, sir. I think, as you probably well know, in the 

financial world there is no way to get assurance or proof or a guar­
antee t•nt.il you have that proven article, you have the market there, 
and you have the· profitnmking industry. Then you all sit down and 
n1ake a deal. That, by the way, is why the date on the finance plan 
is tied as closely to the prototype air,Plane as it is. That. is why it has 
n1oved as the delays in the construction program occurred. 

1\lr. YATES.l\lay I ask why you are doing it rather than Boeing and 
General Electric? 

Mr. l\IAGRUDER. Boeing and General Electric are responsible to do 
it, too . 
. ·l\fr. YATES. Are they visit.in~ with you at these office_s, ar~ they doing 
It then1selves, or what. are Boentg and General Electric d01ng to 1nake 
provision for financing phases IV and V ~ 

~fr. ~IAGRUDJm. They are doing it independently of me, and I 
wouldn't have it any other way. I want a complete, separate, unbiased 
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plan from their standpoint, for they have differe.nt problems than I 
do, such as their relationship with the le.nding institutions; and they 
are doing that continually just as I am. 

~{r. y·ATES. The last report I saw by Mr. 'Vithington of Boeing was 
last year, when he said that Boeing was too small to finance produc­
tion of the plane. The impression I got from reading that was he was 
going to look to Government finanCing. Did you get that impression, 
or hRs that changed~ 

~Ir. ~IAORUDER. I have no such information fron1 the Boeing Co. 
Again, I would like to take you back to the 747. Financing is not extra­
ordinarily different. They ·are a billion dollars, I believe, in debt on 
that score and in an era where the phasing out of 707's is quite severe. 
Their military programs are down, and the depression in the domestic 
air transport econmny is quite noticeable; and yet they are not having 
any trouble financing the 747's. Everybody is saying there is going to 
be an upturn in dmnestic travel, and the air transport business IS g01ng 
to have a very he.althy 1narket, making a very dramatic recovery; 
but I think it would be premature to look 4 or 5 years ahead and ignore 
what is going on right this instant, which is almost as big a financing 
problem. In fact, if you take the 74·7, 1011, and DC-10, the financing 
1s larger and it is being done. 

PRODUCTION ENGINE IMPROVEMENTS 

Mr. YATES. Dr. Beranek talked about the new engine going into 
the production version of the plane. 'Vho is going to pay for that j 

~Ir. l\IAORUDER. 'Ve don't know. I think I should answer that in two 
phases. First of all, there is no intention for the prototy~ program 
to put in this modified engine. I kept hearing the words this morning 
"new engine." That bothered me a little bit because the engine cycle is 
identical. , 

'Ve are onl~' increasing the engine dia1neter 2 inches out of 90 inches. 
'Ve are deleting a Yery difficult part of the development in the after­
burnllr, so what we are talkinp: about is an evolution. 'Ve are taking the 
present. engine. evolving it into the. production engine for the produc­
tion airplane. It would be our intention to have that done in the pro­
duction phases, but it may be to our advantage if some work was done 
ahead of time in that regard unde.r the title of deve1opment work if 
reauired to 1neet certification schedules. 

Now, it is perfectly in harmony with the charter of NASA and 
others to do advance technology work on new engines and lower noise. 

PRODt;CTIOX AIRPLAXE IliPROV:t;MEXTS 

Mr. YATES. I think that is a ,·ery in1port.ant po:nt that you raise, 
not only with respect to the engine ~hut with respect to other parts of 
the prototype model as opposed to the production model. Previous 
testimony before this comtnittee has indicatedtt.hat the prototype model 
will not have the braking system that will be used in the prOduction 
1nodel, wiJl not have t.he fuel sealant that is going to be used in the 
production 1nodel, that now we know you are going to get a different 
kind of an engine. 'Vhether you say it is new or not, it is still different 
than t.he one that the prototype will have. There will be a different 
environmental control system tn the production model. Th_ere will be 
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a different landing gear in the production model. A letter that I have 
from NASA indicates that you are going to have new wing con~ra­
tions in the production version, and I read from a letter, aated 
February 12, from NASA. It says: 

For the production Y~rslon of the SST, Boeing is considering such aerodynamic 
improvements as Increased strake size and leading edge sweep, Increased sweep 
ot outer wing panels, and optimum twist design of the horizontal tall. 

11\IPROVEl\IENTS AFTER PIIASE III 

And it raises a point that I think is very important, and that is wh,ere 
does the Government's obli~tion begin and end. It has been testified 
here that the Government's obligation begins and ends with the proto­
type phase, Phase III. 'Viii you be doing the work and will the Gov­
enunent be paying for the changes that are going to be in<'orporated 
into the prdouction version of the plane 1 

1\Ir. ~IAORUDER. I think that vou are laborins under a misconce.Ption 
and I appl:'OOiate your difficulty in understandutg this because it Is not 
an easy thing to even explain, much less to live with for very long. A 
prototype airplane is simply an evolving vehicle. 'Ve are going to move 
the Government out at the end of 100 hours but the manufacturers will 
continue to fly those prototypes, plus the production airplanes through 
certification. At the time when FAA will certify this airplane t.here 
will probably be not less than 4,500 hours of test time and those proto­
types will be continually evolvine- during tests. Individual ~ystems will 
be changed and that will lead Into improvetnents in the production 
airplane. It will be a continual sort of evolutionary process until 
certification. 

By the way, we stop at the end of 100 hours. The Governn1ent is not 
involved after the 100 hours ends. 'Ve expect to have proven the 
feasibility and the econon1ic viability at the end of that time and, hope­
fully, attracted private financing. 

Now, to put in perspective how serious this evolutionary thing is, I 
did most of the original development work on the DC-8. During the 
DC-8 delivery of just the first 30 or 40 airplanes there were four dif­
ferent engines on the airplane delivered to custon1ers. There were three 
different wing tips, two different leadin.g edges, four different wing 
flaps, three different brake systems, two dtffercnt control systems, four 
different autopilots, and every cockpit was different. I don't know 
why that is but no two airplanes have the same cockJ?it and that may 
be a reflection on pilots in general. There were 48 versiOns of the DC-8 
developed dnring the first 2 years. As if that weren't enough, in 3 
years alo:ag catne an airplane with a 40-foot longer fuselage, with 
bigger engtnes, another new leading edge, a different pylon, a so­
called lon~ duct nacelle, and the DC-8 is continuing to be developed 
even to this day. 

The total developn1ent program of the 707's and DC-8's has uti­
lized not less than 200 different airplanes to test improvements and that 
is why you and I and the traveling public get the safest, the cheapest, 
the most efficient, and the least polluting form of transportation ever 
known to tnan. Travel back and forth across the United States is 5 
percent cheaper than 25 years ago in real dollars, and this fantastic 
Industry doe.s this on the basis of about a 2- or 3-percent profit on 
sales. 
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Mr. YATES. I don't understand your answer to my question. 
~{r. MAGRUDER. My answer to your question is that evolution will 

f!O on after the Government is out. 'Ve are out after 100 hours of 
flight test. It will never 8top. It hasn't stopped today on those air­
planes I just mentioned. 

~lr. YATES. I res}lect that answer. The point I am trying to make 
is there is a point of departure by the Government and you &'ly that 
point. of departure is after 100 hours of flight testing. The question 
I should like to ask you is whether wit.hin that 100 hours of flight 
testing there will be a new fuel sealant incorporated into the pane, 
whether, to use Dr. Beranek's term2 a new engine will be incorporated 
into that plane, whether there will t>e a new configuration that NASA 
described incorporated 1 

Mr. MAGRUDER. I direct your attention back to all of those slides 
that I had ~fr. Parsons show that were hardw8.re forn1ed by heating 
until they a.re red hot. The airJ?lane is committed. It is being built. It 
tnay be wise to do son1e additwnal development work on the proto­
types during phase III up to and including the 100 hours to demon­
strate better the economic viability of the production airplane because 
when we finish with 100 hours we are going to have to ta.ke that 
prototype airplane and extrapolate it to the airline.';, the marketplace, 
and say: "Based on this, we think with almost 100 percent certainty 
this is what you will get in 1978." They will ha.ve to evaluate it. 'Ve 
will bring NASA in. 'Ve will bring universities in. 'Ve will have an 
extraordinary tean1 to validate that opinion. It. wi1l not be done by m_y 
staff. They will participate and guide it but I will have the best avail­
a.ble expertise in the United States to help provide the validation. The 
end decision will be tnade by the airlines, the custmners. 

PROTOTYPE AG.\INST PRODUCTION EFFORT 

~Ir. YATES. ~lay I ask the cost of your engine progratn through 
phaso III1 

Mr. PARSoNs. Our l 1Stimate.is $376 n1illion. 
~Ir. YATF~. The reason I asked that question is there is a comn1ent 

in Aviation 'Veek of February 22 which says: 
Bigger scale version of the General I<Jlectrlc GI<J4 engine being considered for 

production modt>ls of the U.S. su~rsonic transport as part of a noise reduction 
program calls for an increase in first-stage compressor diameter of 10-15 percent. 
Design changes will enable the exhaust nozzle to remain the same slzt>. 

But then it goes on to say: 
• • • It e-stimaU>s that the modifications will add no more than 10-20 percent 

in production engine de,·elopment costs. 

That is about another $50 million, isn't it? 
~fr. PARSONS. It could be. 
~Ir. Y.ATES. 'Vho is going to pay for it 1 
~fr. ~IAGRUDER. \Ve have allowed for such changes in the phase IV, 

production developtnent program. 
~Ir. YATEs. 'Ve are trying to save taxpayers' tnoney he.re. Have 

yon defined what the Go\·ernment is going to be respmisible for and 
to pay for in what goes into the production version of the plane and 
what Boeing is going to be responsible for 1 I recognize the answer 
that you have just given n1e that it is difficult because of the gradua-
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tion and developtnent of the plane as it proceeds through various 
phases to give this kind of a definition but speaking as a lawyer 
rather than as an aircraft engineer you try to get-I would like to 
get a definition so that we would know what the habilities and respon­
sibilities of the other side are going to be. 

Mr. ~:IAORUDER. I would refer you bark to one of yout· early com­
ments which was to try to relate the military program such as the 
C-5. The one thing about these programs that we nutst not da1npen 
is that they have to be dyna1nic. I don ~t want the program office to nail 
in ooncrete today smnething that 1nust oo done for production tomor­
row. As a matter of fact, an earlier attempt to do that in the contract 
is what got us into difficulty with the airlines. By not defining the 
production progran1 precisely, but instead, shifting the preeise defini­
tion to the prototype got us the 100 percent enthus1asn1 of the airlines. 
I must say this work that Dr. Beranek and the connnittee and Boeing 
and GE have done on noise has sin1ply accelerated the airlines' en­
thusiasin for they, just as you and Mr. Conte and everybody else, had 
very 1nuch wanted to keep the airport noise down well below what 
they are having to do today with 707's and DC-8's. So the progra1n 
has to be dynamic and I don't want to rigorously define tin1e periods 
and definitions except on the basis of laboratory tests and data, until 
the last possible date to 1nake it so the airplane is the best possible 
airplane. 

SIMIL.\RITY OF PROTOTYPE AXD PRODL"CTION 

~:lr. YATES. The first contract that. was drafted between the Gov­
ermnent nnd Boeing provided for, on page A4, that the contract air­
plane would be a four-engine ]and-based supersonic transport, nnd so 
forth, but it said this: 

To provide a representatlve te8t airplanl' the prototype shall be designed to 
have the same aerodynamic configuration a~ the ba~ic tlroduction air11lnne. 

J:\ few days ago I tried to get some information in my question­
ing by asking you the same type of question I 1Un asking you now, 
and that is when does the prototype end and the production version 
of the plane begin'? I thought that was what was intended in that 
first paragraph of that old contract. That has subsequently been 
amended, hasn~t it.'? You no longer art• required to pronde the sa1ne 
kind of a p1ane in sour prototype that. will be the prodttrtion n•rsion 
type airplane. 

~Ir. ~L\ORFDER. By definition, the prototype is the Bame type of 
aerodymunie airplane as the l>rodurtion airpiane. flowerer, if 1t were 
identical then it would be va ueless because then the prototype would 
be the production and it would not sen·e the purpose of a produc­
tion type airphuw. 

~lr. YATES. That is why I was puzzled when I got L\ letter frmn 
Professor Terman at Stanford l~tnversity after I had written a let­
ter to Professor Terman after getting a ropy of the release by Dr. 
J)a dd about asking certa1in scientists to comment about the need for 
continuing ex,peri1nentation, and I find Dr. Tern1an~s rep]y a very 
interesting one and I thought it varied with what you told me and this 
is what he said: 

This is in rt>sponse to your rt>C(>Ut lett{'r to me (COllY attachPcl). 
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I must say that this letter Is more than mildly irritating. In the first place, 
It expn~ses doubt as to whether I really believe the statement to wbich I 
subscribed, and in the second place there is the inference that maybe I didn't 
really subscribe to the statement anyway. 

In the next-to-last paragraph of your letter, you first assert "The .SST pro­
gram is not an experimental program." And then state, u ••• it is true there 
is development work to be done .... " one or the other of the&- statements is 
wrong since the Pxperimental work is not over with untH all of the develop­
ment work has been com}lleted, and until at least one prototype has IM>en built 
that incorporates e,·ery feature ealled for in the product to be evaluttted. 

Every feature. I continue: 
This is a lesson 1that I learned very thoroughly in W'orld 'Var II in connection 

with a ·war project at Harvard University that I organized and ran. This proj­
ect was devoted to countermeasures against enemy radar (i.e., electronic war­
fare). It im•olved over ~people in research and development, and saved the 
lives of se\·eral ;tltousands of Americtm boys tlying bombing planes over Ger­
many. One thing that was .indelibly lm,pmssed on me by this experienee was tlmt 
experimental work is ne\·er completed until one has an emct workllng model of 
what is to be considered for production. 

Mr. ~IAoRUDER. I see no contradiction. 
Mr. YATES (reading): 
There is no reason that the first SST should be an exception. 
An example of failure to do the necessary experimental work first is provided 

by the Rolls-Royce fiasco. Again the price overruns in milimry procurement that 
have so bothered Congress and the public, are :tytplcaUy at least in part a result 
of malcl.ng decisions before ltlte development work (.I.e., the experimental work) 
has been completed. 

You asked that I give my views in order that you might use them in the 
current debate. You now ha\'e my views in the third, fourth and fifth pamgrapbs 
of this letter, and I assume you rwill follow !through on the impHetl commit­
ment you have made, and see that tJ1ese Vliews are introduced by you in the 
current debate. 

Professor, wherever you are, I put your re1narks into the record. 
The point I thought he wns making in this letter was that you almost 
have to have the production n1odel. The phrase he used was "an exact 
workin{{ model." 

~fr. AfAORUDER. ~fay I put that in context for you~ 
~Ir. YATES. Indeed. 
~fr. l\fAGRUDER. 'V.here is Professor Terman from~ 
~Ir. YATES. Professor Ter1nan of Stanford Unh·ersity. 
~fr.l\fAORUDER. I agt·ee with hhn completely. 
~fr. YATF.S. He is provost emeritus. 

PURPOSE OF PROTOTYPE EFF'ORT 

~fi·. MAGRUDER. Let me read to you the contract: 
The prototype airplanes shall constitute the basis without construction of in· 

tel'lmedi.atE> modE>ls tor a safe, superior, and economically profitable production 
version of the SST. They shall provide direct evidence that a progntm could 
emerge sufficiently profitable to at.tmot financing for certtfimti.on in production 
program. 

Now, that is the definition of a prototy:pe airplane of our Govern­
Jnent progra.tn through 100 ·hours. You notice a little ·while ago I made 
the comment tha~t tJ1at is ~he :prototype througoh 100 hours. That pro­
gram is sufficient for us to att.raot private capital and the Governme.nt 
to move out. Ren1en1ber, I 1nade the remark that the progran1 doesn't 
stop there, that. Boeing and GE continue flying t.hose two airplanes 
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plus 1nodels of the production airplane until they ha,·e 4,500 J1ours, 
and, ~fr. Yates, the night before you get a certified airplane. you ·will 
be up flying at 1nidnight making changes in that airplane to get your 
certification. And you will be changing it every day down the line. 

All the prototype does is take you far enough down that road for 
the airlines to say it is econmnicallv viable and for the private in­
stitutions to listen to the airlines and~listen to the technical assessment 
and say, "Yes, it is well enough along for us to step in." 

The process of experimentation does not stop there and the final 
experiment that Professor Terman is talkin~ about is the certified 
airplane which con1es out of experimental status where it has an NX 
on the wing. The night before you get your certification the FAA 
looks at the manufacturer nnd says "You complied with e\:erything. 
You made all the changes. Change the NX to anN." That IS the last 
experiment. but you never stop. Our airplane is going to fly roughly 
24 months frmn today. That ai"rplane will be continually experin1ented 
with until the final test is done, the night before the certification. Then 
you truly have the final experimentation. You cannot just say that 
the prototype in the first 100 hours is it. 'Ve are only going a short 
step of the way. The rest is up to the industry, to the private financ­
ing, and to the airline. 

NASA LETI'ER ON SST 

Mr. YATES. Then I take it that your answer to my question about 
all the various things that I have indicated-you undoubtedly have 
a copy of the letter that NASA sent to Hmner Skarin, the staff as­
sistant, outlining various changes that are proposed between the :Rro­
totype and the production versions of the plane, and as I unaer­
stana your answer these are changes that the contractors will have 
to pay for 1n phases IV and V . 
. Mr. ~~AORUDE~. They may or n1ay not. 'Vhat Congr~ssm.an Yates 
Is referrtng to Is the NASA documents that form the-basis of ~{r. 
Paine's endorsement to the President last summer--

Mr. YATES. 'Vhich has already been placed in the r(.;cord. 
1\fr. ~fAoRUDER. You must be very careful when you read NASA 

docun1ents. They are written by the greatest scientists in the world. 
1-Iowever they spend very little ~time in discussing what is good in an 
airplane. If they did the volumes would fill this roon1. Their job in 
the aeronautical industry and scientific community is to seek out prob­
lems, alert the industry, and take you a little distance down the way 
and aitnyou toward the solution. 

They are not there to decry the product or ~ay it is good, bad, or· in­
different. They say "Here is an area to work." It tnight be the engine, 
noise, structur~, ii tnight be anything. Always on the, front they en­
dorse this type of report with ~l letter "'\Te ·think you can get there 
frmn here ,\·ith the pro}}er mnount. of effort and tin1ing." 

Now, we don't know how much of that is goinl?; to be done on the 
prototype and how tnuch will be done on production, but I can assure 
von that all of it will be done and it will be done in a 1nann('r to nl'ake 
the certification date. 

PRODUCTION COSTS 

~fr. YATF.s. I n1ust say, ~fr. ~Iu.e:ruder, I think that you are usnallv 
Jnore precise in your aJiswers than the one you ga,·(' t:especting what 
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the production costs are likely to be in phases IV and V when you see 
that they are going to be anywhere between-what? $3.5 billion and $5 
billion? There is quite a spread, isn't there? 

~fr. AfAGRUDER. It is a function of what the deliverv rate of the air­
planes will be. The function of escalation or abnormai or normal infla­
tion is going to be, and it is obviously a function of what the final 
costs of the airplane are going to be. 

The outstanding thing abOut the SST program, which is not char­
acteristic of the Concorde in any w•ay- I do not know of the Russian 
airplane-is the fact that the prototype is completely separated from 
production. 'Ve are going to build, test, and evaluate two airplanes, 
ronduct static tests on the ground, look at what we have, and then make 
the decision on tooling, on final design configurations and added test. 
That is the way you keep your costs the cheapest possible. 

Now, unfortunately, in the private enterprise system it has never 
been possible to have a prototype completely separate from a commer­
cial airplane because the demand of the marketplace, the time interval 
between starting a program and payback are so ~reat you can't get 
that kind of financing, so in the case o'f the 880, 990, DC-8 and 707 those 
airplanes went concurrently. The design, develop1nent, flight test, and 
building of the production airplanes were all conducted simultaneous­
ly. That is the expensive way to do this but in private enterprise, you 
simply cannot afford to let somebody race off with the market while you 
fhldle around with a prototype. 

In the case of the SST, we are afforded a magnificent luxury. 'Ve 
can do it. 'Ve can keep our costs under control. But I would be less 
than honest if I didn't say my $2 billion to $2.5 billion--

Mr. YATES. I thought 'it was $3 billion to $5 billion. 
~fr. MAGRUDER. In 1967 dollars. Then depending on the production 

rate, depending on the inflation rate make it 3 percent per year, it 
might be between $3 billionl\nd $5 billion including phase IV. I would 
like to be 1nore precise than that but that is a fairly precise answer 
for this kind of a question. 

Mr. YATES. It is the one we will have to accept, then. 
Mr. ~fAGRUDER. 'Vell, if you would like to tie down on the order 

of several thousand assumptions I can give you an explicit answer 
but I don't think the assumptions would be any more valid than the 
people who 1nade the assumptions, so I think we are stuck with that 
kind of an answer. 

NOISE SUPPRESSOR EFFECT ON PERFORMANCE 

~fr. YATES. Dr. Beranek described a new engine. Ordinarily when 
you have noise suppressors of one kind or another there is usually 
a loss in either the range or the fuel consumption or in so1ne portion 
of the weight of the plane; isn't there~ 

Mr. ~IAoRUDER. Yes, indeed. That is true of airplanes today that 
have sound suppressors. 

Mr. YATES. As I understand your answer, this would not follow 
from this new version of the engine. 

Mr. MAGRUDER. No; the same thing is true. If we didn't have to 
put the noise requirement in, and I think Dr. Beranek made that 
clear, we would probabl;r go along with an afterburner ancl. a smaller, 
noisier engine which would be cheaper. 



655 

Mr. YATES. Yes. 'Vhat loSSM in operating efficiency will you suffer 
as a result of the new engine 1 

Mr. 1\{AGRUDER. I tlunk the engine will be slightly heavier, if you 
call tl~at a lo~. You can make up for that by taking the gross weight 
up w1th ~ httle more fuel to coyer y~ur r!lnge, so now you have 
recovered It and what you have paid for IS a httle more takeoff weight 
which, by the way, is the cheapest you can do in an airplane. If you 
take the etnpty weight up that Is· very expensive. So this zero to 50,000 
pounds is takeoff weight. 

It is going to cost you in terms of the engine size; it is ~ing to be 
bigger than it would otherwise have to be. That means it 1s going to 
be a little more expensive engine. Nevertheless, with this kind of pay­
load range, with this kind of speed and productivity, and with the 
passenger capacity of 275 to 300 passengers, all those things I said 
about productivity and operating economics are valid. We still have 
an airplane that 1s half as noisy as the present da.y fleet. It will fly 
off of any airport that an international jet can fly off of and will triple 
the earnings of a DC-10, Lockheed Ir-1011, and double the earnin~ 
of the 747. This is the wav we are going to mix the fleet in the 1980 s 
and 1990's if we are fortunate. 

Mr. YATES. 'Vill the drag be increased as a result of the engine 
change~ 

I Mr. MAGRUDER. Well, a 2-inch bigger diameter engine without any 
increase in length will probably be a few counts of drag and I think 
the increase in weight brings about a few counts of drag. 

Mr. YATES. You don't feel this has significant effect upon the plane 1 
Mr. MAGRUDER. It is measurable but it does not significantly degrade 

the operating economics of the basic range1 payload, and passenger 
capal:iility. That is made up for by simply changing the takeoff gross 
weight. The first OC-8 that I certified weighed 260,000 pounds. That 
same model airplane is flying today at something around 365,000 
pounds. I did the original phase testing of the B-52 airplane. That 
plane weighed 375,000 ~unds and today B-52's p,re flying all over the 
world at 488,000 pounds. They are more efficient. They have better 
payload range and lower operating costs. I might also say they are 
also flying off of shorter field lengths. Even though the weight has 
gone up, by offsetting this with engine thrust, they are quiet and fly 
off of shorter field lengths. This is normal evolutionary development 
of airplanes. 

RETURN ON INVESTMENT 

Mr. YATES. You talked about the productivity and the return. As I 
understand it, the SST is targeted for 298 seats at the present time. 

Mr. MAGRUDER. That is the present all tourist production version. 
Mr. YATES. Did you testif~ that at 298 ~ats there would be a .Yi~ld of 

$13.4 million annually per aircraft on an Investment of $40 mtlhon or 
$60 million t 

Mr. ~{AGRUDER. I don't remember that number. I will get that num­
ber for the record. I don't recall that number offhand. 

(The information follows :) 
The expected annual operating profit for a $41 million SST of 281 seats at 55 

percent load factor would be approximately $13-$14 _million per aircraft. 

57--453 o-11--42 
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~fr. YATES. 'Veil, suppose the price is as you have fixed it to be, $51 
1nillion when the first plane rolls off. 'Vhat' would the return be on an 
investment of $51 million and, assuming whatever figures you want 
to assume-what did you assume-50 percent occupancy or 60 percent? 

~fr. ~IAGRUDER. International flights are usually 55 percent. 
~fr. YATES. 55 p~rcent. 
~fr. ~fAGRUDER. I want to correct the 298. 1Ve use 281 for the study 

you are talking about. 
~fr. YATES. All right. 'Vhat would the return be on that investment? 
~fr. ~fAGRUDER. If you are escalating the price of the airplane, and 

then we would assmne you would escalate the fares equally, the return 
would not change. 

~fr. YATES. How will the fares be escalated equally, in your opin­
ion, or will they be advanced more? 

~Ir. ~IAGRUDER. I don't know, but I think it is only fair to assume 
if you are going to use esca lat.ion on costs you have to---

Mr. YATES. 'Vhat is the present figure yon would use for the price 
of your SST? 

Mr. MAGRUDER. $41 million. 
Mr. YATES. Let's take $41 million and take a 55 percent load factor 

and 281 seats. 'Vhat is the return on that? 
~fr. ~fAGRUDER. I don't know that number offhand. 
~fr. YATES. I thought you had testified to it, but apparently I was 

wrong. 
~Ir. MAGRUDER. 'Vhose return are you referring to? 
Mr. YATES. To the airline, the one who is operating the plane. 
~fr. ~fAoRUDER. I will supply that for the record. 
Mr. YATES. Surely. 
(The information follows:) 

COMPARISqN Of RETURN ON INVESTMENT 3,565 STATUTE MILES-INTERNATIONAL OPERATIONS 

SST 747 

Number of Seat~------------------------------------------------------------
Passenger miles (thousands): 

~ g:~~~t 1~:~ J:~:~~::::::::::::::::::::::::::::::::::::::::::::::::::: 
Annual revenue (thousands)-5.60 cent yield: 

~ g:~:~: 1~:~ J:~:~~::: :::::: ::: : : : : :::::::: : ::::::: ::::::::: : : : :: :::: : 
15 percent surcharge-55 percent load factor ________________ - ___ --- _______ _ 

An'lual cost fthousand) _________ ------- _______ ------- _ ------------------- __ --
Annual profit: 

~ ~=~~=~: 1~:~ ~:~t~~:: :: :::: : : :::: :: :::::::: ::::::::::::::::::::::::::: 
15 percent surcharge-55 percent load factor ________ -_------------- _____ -_-

Rate of return on sales price: 

~'c:~:~r ~=r~~rl~ ~:::::::::::::::::::::::::::::::::::::::::::::::::: 
15 percent surcharge-55 perce11t load factor ____ -___ -----------------------

281 384 

813,650 454,975 
887,618 .. ~ .. ----- .. -- .. -- ... -

$4~. 564.4 sis, 478. s 
49,706.6 ................................. 
52,399.1 ------i8;4&ff-32,551. 4 

$13,013.0 7,016.4 
17,155.2 ............................... 
19,847.7 ...................................... 

$41.0 $23.0 
31.7% 30.5% 

U:~~ :::::::::::::::: 

~Ir. YATES. Is this a valid question to ask you? . 
~lr. ~fAGRUDER. Oh, absolutely. Let ~Ir. Parsons cmne 111. 
~fr. YATES. OK; welcotne, ~Ir. Parsons. 
~Ir. PARSONS. Glad to be here, sir. There are two sets of economic 

studies currently going on in the program. One is being conducted 
by Boeing that assumes there wi11 be no surcharp:e on the SST at. all. 
Using routes that the 500-aircraft fleet would fly, the return on invest-
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ment to the airlines is in the neighborhood of 18 percent after taxes. 
As you recall, the original Government studies based on the IDA 
exercise, which is re.gularly updated, assumes a surcharge base.d on 
the value of speed~ That assumes that the SST, due to the way the 
studies were run, if it were to have approximately a 26-percent sur­
charge the airlines would recover 30 percent before taxes. Both of these 
studies show a market of at least 500 aircraft for the SST. So to give 
you a precise answer as to what the return on investment to an airline 
will be is difficult because we don't know what the fares will be. 

SST VERSUS SUBSONIC PROFITS 

Mr. YATES. I guess it is difficult to assnn1e a fare for an SST and 
compare it with a 747. I ~t the hnpression from con1putations that 
I n1ake that an airline buying an SST at an advanced price of $41 
million and buying a 747 at-what? $22 million? $26 million 1 'Vhat 
is the price of the 7 4 7 ~ 

Mr. MAGRUDER. £~bout $23 tnillion. 
Mr. YATES. $23 million. There is n1ore of a return to that airline 

based upon its investment in buying a 747 than an SST. 
Mr. PARSONS. Provided he gets passengers. If there is a speedier 

plane flying alongside of him, history shows the slower platie· \von't 
have passengers. 

Mr. YATES. I assun1e the sarne sort of passenger percentage, 55 per­
cent. 

~fr. PARSONS. Tlutt is not a correct assumption. . . . 
~{r. MAGRUDER. That is like assuming if you put a reciproeating air­

plane next to a jet that the reciprocating engine plane would show 
the same return as the jet. The 747 is averaging a 65-percent load 
factor. The 747 is designed to cruise at nine-tenths the speed of sound. 
It is faster than the present-day jets. It will save 10 pe!"Cent of the 
tin1e, seven-tenths of an hour on a 7 -hour flight. 

Mr. YATES. I think you are tnaking my nrgutnent for me because I 
think I would prefer the roominess of the 747 with a slower pace and 
the lower fare, tna:y: I say, to a surcharge on an SST which, as I get it, 
is still a streamlined plane. 

l\fr. l\{AGRUDER. We didn't say the surcharge was required. 'Vhat 
we said was the reason we sho\ved surchal'ges was to prevent early 
obsolescence of the olde.r equipment. That has classically been true 
as was done on the jets versus the reciprocating engine planes. "'c 
had a 16-perceni first class and 6-percent. tourist surcharge on the 
jets to prevent peol>le from just flooding o\'er frorn the older equip­
tnent and ha,·ing al those flights fly empty. In 1 year they were empty 
anyway. 'Ve put the surcharge on the SST for the same reason, he­
c~use pAB and the airlines and others say that is probably a typical 
historical pattern. 

CONCORDE VS. SUBSO~IC PROFITS 

l\fr. YATES. It is reported in this BOAC article which has not been 
denied, even in this second article, has not been denied that it is cal­
culated t·hat the Concorde at least wiJI cost twice as rnuch to operate 
as the 747. I nrn not saying the SST will be as expensive to operate 
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as the Concorde. I hope it isn~t. If it is, I an1 sure you will be disap­
pointed. But the point I am making is that I am making -an argument 
for the 747 I think for the airlines. I think the airlines are going 
to make more money with 747's than either with the Concorde-I 
know, I remember the charts (fig. 56, p. 288) -or with the SST. 

~fr. MAGRUDER. I don't think the airlines will agree with that. The 
Conc?rde article that you referred to, and I never did answer that 
questiOn because of a httle play between your colleagues--

~fr. YATES. There is always some static up here. 
Mr. MAGRUDER. The newspaper in effect said the operating costs of 

the Concorde were to be approximately double that of its subsonic 
jet counterparts. "\Ve have never said that the direct operating costs, if 
you want to use that parameter, cents-per-seat-mile, wouldn't be high­
er for a Concorde, but we have said that it is like looking at just a 
piece of the problem. The answer is that while it may be 30- or 40-
percent higher in cents-per-seat-mile if you look at the earnings, if you 
look at the total operating cost, with a 75-percent load factor you are 
going to find that a Concorde with a 75-percent load factor 'has the 
same total operating profit as the 747. As I showed you before, with a 
75-percent load fact'_,r, which isn't very many people in the case of a 
Concorde-it is like 80-some-odd people-you are going to have the 
same earning potential as the 747. 

Mr. YATES. You have already put this chart in the record. 
~fr. ~I.\GRUDER. This c,hart (fig. 56) right here. You haven't seen this 

one. 
~{r. YATF.S. I saw it this morning. 
~Ir. ~fAGRUDER. The total operating costs of a Concorde operating 

55-percent full on our assumptions are midway between the 747 and 
707 in 1975. The top line is a 707. It is quite a 'bit better than the 707 
was. SomewhPre in between the 747 and thH Concorde are the tri-jets, 
the 1011 and· the DC-10. So even at a 55-percent full Concorde, not 
even takinf! into account the attractiveness of the fact it is going to 
get across the ocean in 2 hours, 45 minutes, it would operate very close 
to the total operating cost of the trijets. If it does attract a b~gger share 
of the market its operat-ing <'Osts or cents-per-revenue passenger mile 
are right on the 747line in 1975. 

If you wi11 just flip the chart to the next one ( tig. 8, p. 264), let's look 
at the earnings, annual earnings and profits, and you will look at t.he 
far right-hand side and you see a 75-percent full Concorde. In other 
words, theYe are just 81 or 82 people ready to go a shorter ~ilne against 
the 747 and compare that with the second column frmn the left and 
you will see the annual operating profit of the Coneorde is as high as 
the 747. 

~~ ... YATF.S. If that is at a 55-percent load factor for the 747. 
~{r. ~IAGRUDER. That is right. 
~Ir. YATES. But why shouldn't you compare apples and apples~ 

VALUE OF SPEED 

~{r. ~fAoRUDER. Because you have an apple and an orange flying the 
At1antic. You have a high-·speed airplane that will get you there in 2 
hours and 40 minutes against having the big 747 that takes 7 to 8 hours. 
You may like the comfort and distraction of movies. I would rather be 
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at home in my living romn with my lovely wife watching television and 
talkin~ to the kids than watching movies--

Mr. YATES. Oh, come on. Seeing ~frs. ~fagruder in the room, I can 
u11~erstand why. 

~"1r. McFALL. Can understand why, or why he said it? 
?tfr. YATES. Both. But let's talk about load f~ctors for a 1ninute. 

You had a calculation yesterday in which you had an IAT A base 
and took a flight from that to 19S5. 'Vhat was that lATA figure that 
you used~ 

Mr. ~fAoRUDER. 'Veil, it was 900,000 passengers on the North At­
}antic in the summer of 1970. 

1\fr. YATES. Right. Does that break it down by classes of passengers, 
those using first class and those using economy fares, those using 
charter flights, those using special fare flights~ 

Mr. MAGRUDER. I do not ha.ve that with me. , 
Mr. YATES. 'Veil, you will r~all the figures I got from the Civil 

Aeronautics Board and they put it on the basis of miles, on the basis 
of the total passenger traffic of Americans flying in terms of miles 
it was something hke 42 billion passenger miles. Of the 42 billion 
passenger miles, 2 billion was first class, only 2 billion out of that 
whole group. 

Mr. MAGRUDER. ~{r. Yates, we are not talking first class. This isn't 
first class. 

Mr. YATES. The point I am Jnaking is that up to the present time 
without your ~upersonics at least .A1nericans, ~y and la,rg~, are ~kin_g 
the economy flight rather than the first class fl1ght. They are t~ktng It 
in tremendous numbers and, as a matter of fact, ~fr. Tipton 'will tell 
you that. He will tell you that internationa.l travele~.:~vop\d much 
prefer to save money on their flights, assuming the same speed, be­
cause the steerage gets there the same time as the first class gets there. 

Mr. 1\fAGRUDER. I think you said the key words, assuming the same 
speed. 

Mr. YATES. That is right, but the question that you and I have to 
consider is how nntch of that is going to be changed by speed. 

Mr. MAGRUDER. I think we have already been through that in the last 
10 years. That history has been written. 

Mr. YATF.S. I don't think so. I think if you compare a supersonic like 
the Concorde, for example, with a 747, I will fly the 747 because I have 
been in the Concorde. I have seen it and I have seen the discomfort of 
the Concorde. I assume the SST will be better. 

Mr. MAGRUDER, The SST con1fort will be as good as a DC-10, or 
1011, or 747. 

l\£r. YATES. But as far as the Concorde is concerned, no. I am on my 
last line of questions, ~lr. Chairman. I will be through in three more 
questions. 

The point I wanted to make was that I think that you are placing too 
Jnuch emphasis on speed. I think the statistics that are indicated show 
that most Atuel'icans would want to save a buck if they are given n 
choi(·e of flying overseas. You may find a movement to your speedl' 
craft by first-class pass(.lngers who can pay a superfare but I don t 
think you will take away the extent that you think you will. 

~fr. !fAGRUDER, Now again, that is an opinion. 
1\fr. YATES. Of course. 

·, 
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VALUE OF TIME 

Mr. MAGRUDER. Therefore, I have to go to the top experts who study 
the value of time in this business and if you will read this chart (fig. 61 
follows)-it is the economics of the value of time-you will see that 
the airlines who make their living out of this say tlu\t the response is 
two times earnings which says that they place a very high premium 
on the value of time. 

(The figure referred to follows :) 

Ftg. 61 

Mr. MAoRUDm. Dr. John Meyer is an individual who is probabl~ one 
of the top men in this field. He says it is 1.7 to 1.8. The FAA says about 
llAz. It is true that in the IDA study they said it was one hmes the 
earnings. I think what these numbers tend to do is refute what you just 
said. People do place a high value on saving their time and that is why 
you don't take the bus back to your hotne State or the railroad train. 
'You fly. That is why 95 percent of everybody_ that travels over 500 
miles flies in an airplane. That is why the last U.S. steamship crossing 
the Atlantic with passengers is retired. 

Mr. YATES. I must say that both of those staternents make me very 
sad because of the fact that I like steatnship travel and I like railroad 
travel and I think the railroad killed themselves in the way they 
handled their passengers, but that is sornething elFe again. 

Mr. MAo RUDER. Maybe you have more time than I do. 
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l\fr. YATES. No, it isn't that. Usually when I travel I have to watch 
the amount of money that I pay and that is why I mn looking to sa v­
ing money if I do travel, and I think n1ost A1nericans do that, too. 

1\fr.l\fAGRUDER. Time is 1noney. 
Mr. YATES. No; most Americans who are flying aren't going for 

business reasons. They are going for pleasure or econ01ny and are will­
ing to take a little n1ore thne. 

Mr. l\fAGRUDER. Once again, I make the point, you have 73 years on 
earth. If you are going to waste a lot of that time traveling fron1 
A to B, I would say you don't value your time very highly. 

Mr. YATES. Mr. Chairman, I thank you. Mr. l\lagruder, 1nay I say 
I have enjoyed our little session here very, very 1nuch. I have learned 
a lot and I want to say that I respect and appreciate the fact that you 
are suffering from a physical aihnent, that you did come here tQ be 
subjected to the kind of grilling that we gave you, and you did very 
well indeed. You are to be congratulated. 

Mr. MAGRUDER. Thank you very much. 
Mr. McFALL. Thank you Mr. Magruder. I just want to pass along to 

you a comment made by the chairman of the committee, who is one 
not without experience with congressional hearings. The other day 
he said he thought you were the finest witness he had ever seen. 

Mr. Y ATEB. And he has seen a lot of them. 
l\fr. McFALL. So we can start with the next witness, who is l\Ir. 

Karl G. Harr, Jr. 
~fr. MAGRUDER. Mr. Chairman, while we are leaving Secretal'y Volpe 

wanted me to say these few words when I was talking to him the other 
nig-ht. I have only done this twice in my life I must say that I don't 
think there is anything that would make an American mtizen feel any 
better than to have the opportunity to do what I have been doing. It is 
our form of government in action, pros and cons alike. It is a real 
inspiration to us. 

Mr. Y ATEB. May I say in passing, Mr. Magrudert that it was my 
ainendment in the committee, incidentally, whiCh was to ,open up the 
Appropriations Committel hearings to the press and tO the public 
and I think the fact that we have the pre'3S and the pl.J,blic following 
these hearings very, very intently is an indication that I was right. 

Mr. MAGRUDER. It is indeed. Thank you. · 

STATE:l\IENT OF KARJJ G. HARR, JR., PRESIDENT, AEROSPACE INDUSTRIES 
AssociATION OF AliERICA, INc. 

~lr. McFALL. Mr. Harr, we are glad to have you before the com­
mittee. 

~{r. HARR. Mr. Chairman, thank you. I sat here for two and a half 
days listening to the committee and the witnesses, and it has led me 
to three conclusions, if I may. The first one is I would like to amend 
my statement to say that I an1 Dr. Karl G. Harr, Jr. 

Mr. McFALL. We have that.. 
Mr. HARR. I didn't think that was very important until I saw the 

respect that the doctors were getting around here, and I knew I was 
11:oing to need all I could get. 

Secondly, and seriously, I have testified often and I have witnessed 
tnany conunittee hearings on various subjects t.hat affect the aerospace 
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industry and I have never seen a n1ore thorough, honest, and complete 
investigation by a committee nnd members of different points of view 
on a subject than I have seen so far in the course of these hearings. 

Thirdly, that relates somewhat to the introductory remarks I would 
like to make, ~Ir. Chairman. The Aerospace Industries Association 
represents the major manufacturers of spacecraft, aircraft, missiles, 
and related cmnponents and equipment, and our major interest and 
d.esire with respect to this session of Congress was to see to it that the 
:facts got surfaced. 'Ye had a tremendous feeling that there was a 
gray haze, perhaps, on different sides of various questions pervading 
the decisionmaking Halls of the Congress and also the tnedia and that 
the most important thing was to cut through that with a thorough, 
comprehe.nsive, and basic investigation of the farts. It was in that 
vein that I prepared my rather strong statement, which perhaps has 
some rhetoric in it because we wanted to fight to be sure to get the 
facts uncovered, and I must say they certainly have been thoroughly 
gone into by this committee thus far and I think a marvelous record 
for getting at the truth is being prepared. So if I may briefly skim 
through my statement, some of the adjectives are going to send Con­
gressman Yates up the walls and one of the statements is going to 
make Congress1nan Conte think of chickens, but with those two caveats 
I will just do it because I think it is important that we state our posi­
t ion on this. 

~Ir. Chair1nan and members of the subconunittee: l!y natne is Karl 
G. Harr, Jr. I am president of the Aerospace Industries Association, 
which represents the major manufacturers of spac(..craft., aircraft, mis .. 
siles and related components and equipment. 

AlA conducts studies and research into problems confronting the 
aerospace industry and seeks to represent the industry's viewpoint on 
broad matters of Interest to the industry generally. It carefully avoids 
comment on such matters as levels of spending for defense or the rela­
tive n1erits of a particular system or aircraft. AlA has been in exist­
ence since 1919 and that has been its constant policy. 

My appearance today on behalf of the research and development 
program for a supersonic transport 1night seem to violate that prin­
ciple, but it does not. The SST program is of such vital importance, 
not only to the entire aerospace Industry but also to the technological 
leadership and economic health of the &Nation, that our membership 
considers it a top priority. It is not just a product; it is the leading 
edge of this country's com~ercial aviation technology. 

I 1nust confess, ~Ir. Chairman~ that I come here in a mood of Ull"" 
certainty approaching complete frustration, although that statetnent 
now no lon~er prevails because of the facts uncovered largely by this 
committee. 'Ve were concerned in prior considerations in the public 
dialog, in the tnedia, and to smne extent in the Halls of Congress 
with innuendo, half-truths, untntths and nonsense against the SST 
which has so confused the facts about this sound, sensible, and feasible 
program~ and I find 1nyself aln1ost as bewildered as some segn1ents 
of the public had obviously become. 

I eertainly mean no disrespect when I say in our opinion some liem­
bers of Congt·ess as well as the citizens of this country have been had, 
and badly had, by misrepresentations of what is a very straightfor­
ward progran1 to test two prototypes of a supersonic transport. Also 



663 

many people in the 1nedia have been had. Frankly, ~fr. Chairn1an, this 
may be in large part the fault of industry. ~lost of the charges against 
the SST have seen1ed so foolish to those of us with a partisan view­
point in the industry that we have failed to respond appropriately. 
It was hard to believe anyone ould take them seriously. However, ob­
viously they were persuasive and we certainly cannot blame those who 
have been misled. 

Perhaps some of our problem stems from the fact that the leadtime 
on something as sophisticated and advanced as the SST is such that the 
average 1nan almost gets tired of hearing about it years be.fore it's 
ready to fly. This circumstance gives those who are looking for son1e. 
issue to e1nbrace the tilne to marshal specious arguments to belittle the 
iinportance of the effort. Rather than a progran1 to de\Telop a needed 
advance in transportation, it becmnes just a fast airplane-and who 
needs that j Indeed7 how many men on the street think they need 
quicker transportatiOn to London, or a communications or weather 
satellite, or a n1ore efficient merchant vessel~ Emotional charges, prop­
erly timed, can, and sometimes have, clouded all these issues. This, tn 
short, it seems to me, is what the SST progran1 is up against today. 

So, all in all, it's difficult to decide what to say 1n this context. The 
facts have been stated tin1e and again and, to n1y knowledge, not one­
not one-sound and defensible objection has been stated by opponents 
of the program. 

In contemplating the approach the industry would take today, it 
was tempting to speculate on the kind of reception I would receive 
if I were proposing the SST program for the first tin1e. I wondered 
what the reaction would be if I proposed that private industry would 
undertake to build two prototypes of a new mode of transportation 
100 tin1es as productive as the J)(',--3, four times as productive as a 
707 or DC-8 and twice as product.i ve as the giant Boeing 7 4 7, a new 
kind of transportation that would ha\·e far less effect on the environ­
ment than any other envisioned so that its use would actually reduce 
totul air and noise pollution. And, finally, that the taxpayers were to 
have an opportunity to invest in the progra1n so that, in the long 
ter1n, it would be a direct benefit to the taxpayer instead of an ex­
p~nditure. 

U.IPACT ON TJU. ECONO:&IY 

I would go on to explain its favorable impact on the economy of 
the United States, an in1pact of several tens of billions of dollars by 
1990. I would point out that productivity of any means of transporta­
tion is a product of capacity and speed and that only by moving 
on to supersonic aircraft could we keep long-distance travel within the 
1neans of the n1any. I would explain the tren1endous significance of 
1naintaining this Nat ion's technological tnomentum, its leadership­
and the fact that once the flow of scientific and technological advance 
is turned off, it is difficult indeed to turn it back on again. The knowl­
edge and teamwork that goes into one end of the R. & J). pipeline. 
sotuetimes doesn't cmne out the other end, where it can be used, for 
m.any years. If we shut off the input valve, that empty space in the line 
will haunt us for decades--perhaps forever. ~lean while, the flow goes 
on uninterrupted in the R. & D. pipelines of our cmnpetitors. 
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I'm sure that such a new and challenging proposal would get fur­
ther attention when I pointed out that, 111 addition to its crucial role 
in the balance of paytnents, the progratn would generate some $6.7 
billion in Federa 1 and State tax revenues, and $2.4 billion through 
direct royalty payments-that this is son1e $1 billion 1nore than the 
Governtnent's tnveshnent-that some 50,000 persons would be em­
ployed directly in the program and another 100,000 indirectly. 

It is hard for me to believe, ~1r. Chairman, that such a proposal 
wouldn~t be reeeived enthusiastica.Ily. 

ENVIRON~IENT 

~lost of the emotionalism stirred up against this program-and 
this no longer is true, I suspect, after the....~ hearings, centers on its 
effect on the environment. The fact that we've been living com­
fortably for many years with supersonic flights by military aircraft­
and this is my aJ?ology to you, Congressman Conte-somehow gets 
lost in the discussiOn. 'Vhen I say living con1fortahly I am not talking 
about sonic boom. I am talking about environmental effects. 

The overwhelming consensus of respected scientific opinion is that 
the U.S. SST will pollute the atmosphere less than any other known 
1neans of transportation-which should be a net benefit as it replaces 
less advanced aircraft-and only one aspect of its engine noise-the 
so-called sideline noise-has been a proble.m up to now, years before 
the first research prototype is even scheduled to fly. However, even 
there1 the engine n1anufacturer has just announced some tnodifications 
that Indicate that the problem already is solved. Of course, you have 
heard in great detail about the implications of that. AJl in all, the 
A.1nerican SST will be quieter than the jets flying today. 

Those who value a continuing search for knowledge and sup~rt 
the SST prototype program have been scrupulously candid about the 
knowns and unknowns of the aircraft. I make this point because I 
think it is a very ilnportant one. I heard Mr. Magruder testify for 
21h days as I ha.ve heard him speak before. I have heard and seen 
state1nents and used n1aterial from statements by others who are in­
volved in the progran1 or who are supporting it and I would say the 
degree of candor and scrupulous candor about the litnitations, the 
knowns and unknowns, has been a very important element in our 
ability to J..>roceed on the basis we lun~e been. Opponents tend to jump 
on ad1niss1ons of litnitations or admissions of unknown areas and 
argue that we should not proceed until the answers are known. But 
that is exactly the approach we are taking-the building of two proto­
types, so that the last ,·estige of doubt aliout the 1nost trivialJ?roblem 
can be swept away to the complete satisfaction of all. This IS not a 
new progratn. If you 1neasure it from the date of President Ken­
nedy'S announcement in Colorado it is 8 years old. But frenzied op­
posi'~ion to it has de\·eloped only recently, fed by catchwords on prior­
Ities and ecology. The decision to take this next major f~tep in air tl·ans­
portation was made in 1963 by President l(ennedy. Since supersonic 
conunercial travel would require de,·elopment of a new technology, 
the Yery sound decision was made to de\•elop two test, protoypes to 
1nake sure that the aircraft would be economically and en,·ironmen­
taJly acceptab1e, before deciding whet.her to produce such aircraft 
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in volume. Both the economics an·d importance of the project were 
such that the Kennedy administration and the Congress felt it was 
essential and in the national interest to invest Government funds in 
the progra.m along with those of private industry. This sensible ap­
proach has been endorsed by every administration since 1963, and 
despite some filibustering of the Senate late last year, by every Con­
gress. 

PROTOTYPE PROORAli 

The point is the program to build the two test airplanes is on its way 
to completion. 'Ve are almost in the last quarter. And those who wish 
to abandon it now we suggest are not supported by logic or are engag­
ing in myth and fantasy. 

If they seek to save money, they overlook the fact that we are so 
~1ear completion of the prototype pro~ram that the cost of going ahead 
Is about the same as the cost of stopping. 

If they seek to divert the Government's investment to social needs, 
it seems odd that they would do so at the expense of a progra1n that will 
benefit our balance of payments, provide jobs, improve commerce, gen­
erate new taxes, and, in fact, generate income from which social needs 
can be subsidized. 

If they wish to protect the environment, it seems odd that they 
would wish to stop a progran1 designed to insure environmental safety 
in transportation. 

If they have serious questions about any of these concerns, they 
should seck answers in hard-headed research and that is exactly what 
this program is-a research program in that context. 

If they seek to delay the program until all the unknowns are solved, 
then they are wrong on two counts. 

First, the progran1 itself is a research progran1; if we delay the pro­
gram we delay the acquisition of new and helpful knowledge. 

Second, this is not a program we can safely defer. We are working 
toward meeting the transportation needs of the 1980's and the 1990's. 
Only the productivity of a good SST can best handle that projected 
n1ar~ket .. The world's airlines want and will need the SST and they 
have invested some $60 million in risk capital and some $22 million for 
delivery positions for the U.S. SST alone. 

The need can be foreseen. The n1arket will not wait. The British, 
French, and the Soviets are already flying SST's. If our prototype pro­
gram falters, we will lose the tnarket; we will miss that critical point 
In time when airlines will have to buy someone's SST in order to meet 
transportation needs at a reasonable cost. 'Ve simply cannot put off 
until tomorrow what should be done today. 

This is a point I want to make in my position as President of the 
Aerospace Industries Association, which, as ypu will recognize, 
embraces other important areas of interest besides commercial avia-
tion. I think it is a key point. · 

You can defer a defense program. You can say, "'Ve will take a 
littlo 11101-e risk. To save money we'll slow down." The writeoff would 
be whntever the intangible n1luntion by the Government. is of the 
risk. You can do the same thin~ with the space program. 'Vith 
supersonic transport you can~t do that, be<>ause its success or failure 
depends on its coming on the n1arket at the right time and if it is 
deferred, significantly deferred, you lose the market and you lose the 
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very economic benefits that were the basis for your economic projection 
when you went ahead. All these things are obvious. All these things 
can be demonstrated. All of them have been said and said again and 
again. . 

I am somewhat bewildered when people say they want to prevent 
supersonic flight; it is far too late for tha.t.. The Soviet TU-144 and 
the British/French Concorde are in existence and they will go into 
commercial service whether or not the United States builds a eom­
petitive aircraft. The fact is that acceptance of the U.S. aircraft, built 
with strict regard for environmental impact, is far better from the 
ecological viewpoint than the widespread use of these less advanced 
foreign airplanes. I am afraid I do not understand the opposition 
on this point. 

VENTURE CAPITAL 

Mr. Chairman, the Government -is asking the people of the United 
States to put up some venture capit.al-not a subsidy but venture 
capital-for what it feels is a most excellent investment in the future. 
The industry has given responsible answers to all questions and will 
continue to do so. And we hardly know what more to say to get that 
across. For that r~son, I am making a relatively brief statement in 
the hope the committee will ask the questions it has in mind. 

I have always beJieved strongly in the fact that the American 
people want. to do the right thing and that if they are given the facts 
they will reach sound decisions. They have been given the facts but 
they have also been given a. barrage of emotional nonsense in opposi­
tion. In time, I am sure all the people will applaud the SST, just 
as they would later condemn those responsible if the program is 
halted. But we have very little time. A hi~hly technical program 
such as this cannot be turned on and off at will without terrible costs 
in progress, tin1e, and money. 

The issue is a simple and narrow one. Given the fact that within a 
very short. titne the British, French, and Russians are going to have 
in operation, a.vailable for delivery to the world's airlines, equipment 
which will set the pace for air transportation over at least the next 
25 years, should the United States now invest the final relatively small 
incre1nent of develop1nent cost to satisfy itself as to whet.her or not 
it wishes to participate in this 1najor elen1ent of future air transporta­
tion or abandon it to other nations. 

That is the sole issue now before the Congress. 'Ve snbn1it that, so 
\'iewed, the facts overwhelmingly dictate proceeding as planned. 

~Ir. l\£cFALL. Dr. Harr, we thank you very much for a very fine 
statement. I would make one comment to you. Those who sat through 
all these hearings and drew the conclusion you stated, that a number 
of the doubts about the program have been a1layed, may be right, but 
I think you tnust understand that there nre relatively few people that 
have heard all of this testimony. 

'Ve had television coverage, but it really only covered the fact that 
we were here and we were having ope.n hearings. I will agree that with 
the help of l\Ir. Yates and every other 1nember of the committee, we 
have had a very fine discussion of all the issues. I hope that many of 
the doubts, sus1iicions, and fears have been allayed. 

Dr. Harr, do you feel that n U.S. SST is ine,~!table j 
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Mr. HARR. I think the answer to that, Afr. Chairman, is that ·it has 
a timing basis. I think somewhere down the road, yes. I think it is 
absolutely essential if we are going to have it in the first generation 
of su~rsonic transports to move on it now. Inevitable is a word I 
find a little difficult to answer in a single sense. The world is going to 
have supersonic transports. If the United States does not have one, the 
United States will pay a terrible price down the road technologically 
and economically over the years. I can't really sit here and say it IS 
inevitable now, because it could very easily he ended now, Congress­
man. 

ABILITY OF PRIVATE INDUSTRY TO CONTINUE RESEARCH AND DEVELOPMENT 

Mr. McFALL. Do you think private industry would continue the re­
search and development program to produce and sell an SST, if the 
Government would completely withdraw from the program~ 

Mr. HAnn. No, sir. 
Mr. YATES. Why not~ 
Mr. HAnn. It is too expensive. 

COSTS OF PHASES 4 AND 5 

Mr. McFALL. If the Government continues with the research pro­
gram and a successful prototype is developed, what do you estitnate the 
cost of phases 4 and 5 would be~ 

Mr. HARR. I would agree with the figures that ~Ir. ~fagruder has 
given on that, about $700 to $800 million in phase 4, to two and a 
half-

Air. McFALL. Do you think private industry will be able to finance 
those phases~ 

Mr. HARR. We are counting on it very heavily. 'Ve have a lot of good 
reasons to support that. 

Mr. McFALL. Are there any questions on this side~ 
Mr. BoLAND. It would almost seem to me, Doctor, that if the Govern­

Jnent stopped the program right now, that industry would be likely 
to go ahead with it. By so doing, they would be able to get off of the 
hook of paying some $1 billion that the Government has invested in 
this resea:rch and develop1nent program. \Ve only have about $300 
million more to go. I would think that Boeing and GE would 

· love to get off the hook. They could probably go ahead with the financ­
ing of the R. & D., the flight testing of 100 hours and then they would be 
on their way into production. You will have a great machine, one of 
the finest machines that will ever have been built. But 1ny position is 
that we have spent so much in this program now, we are practically up 
to the $1 billion mark, that if we get out of it, with all of the penalties, 
we will have lost all of that. It will all go down the drain. The taxpayers 
will have lost everything. 

Mr. Hknn. The Government would pay a quick, immediate price as 
well as a long-range price if you canceled the prognun. I was saying for 
the private manufacturer to try to carry the rest of the research and 
development progra1n through the prototype phase would not be 
done, I would think. 

Mr. BoLAND. After fiscal 1972, you will only need about $300 to 
$350 million. As I say, I think it would be a bonanza for the people 
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who <are involved in this program to take over the completion of the 
R.&D. 

1\fr. HARR. I can't speak for any particular company on this, you 
understand, Mr. Boland. 

Mr. BoLAND. That is just an observation. I can understand the Aero­
space's concern. I am delighted to know this, and I do agree that I don't 
think those who are involved in support of the program are doing as 
much as the opposition ·has done to advance the ~use of the program. 
But now you are doing it., and the pub1ic is going to be better alerted 
because of the positions that your organization and others are taking, 
and I compliment you for it. 

Mr. McFALL. Mr. Conte. 
Mr. CoNTE. I think every question and every ·answer has been said 

here for 4 days. No, thank you. 
Mr. McFALL. Mr. Yates. 

POTENTIAL MARKET FOR THE SST 

Mr. YATES. I should like to ask the doctor a guestion, with due 
apologies and respect to Mr. Conte. Dr. Harrf statistics tell us that 1 
percent of the American people have flown, on y about 1 percent of the 
200 million American people have used the airlines. 1\fr. Tipton can 
correct me if I am wrong. 

Mr. HARR. I think he wilL 
1\fr. TIPTON. Yes, sir, he will. 
1\fr. YATES. Is it 10 percent~ 
Mr. HARR. 50 _Eercent. 
Mr. YATES. Fifty percent of Americans have flown~ 
Mr. HARR. Yes. 
Mr. YATES. The statistics I have seen weren~t correct then. Only 10 

percent of American air travelers fly internationally; is that correct, 
Mr. Tipton~ 

Mr. TIPTON. Yes, approximately. 
(The following information was subsequently supplied for the 

record:) · 
In 1969, 7.2 percent of U.S. adult population (18 years and over) representing 

more than 9 million people indicated that they had taken an overseas trip by 
atr in the preceding 5 years. (This includes air travel on scheduled and charter 
services.) 

Mr. YATES. Ninety percent of American travelers flv domestically. 
The SST is not intended for domestic use, but for international use, 
and therefore, presumably will serve the 10 percent who want to fly 
interna tiona] ly. 

Secondly, the statistics that I have seen frmn the Civil Aeronautics 
Board indicate that a small fra~tion of the American people who fly 
internationally fly first class, a very tiny fraction. The SST, we are 
told, will fly ,\·ith a surcharge. }~very poll in the, country that I have 
seen indicates the A1nerican people don~t want the Governtnent to 
subsidize the SST. 'Vhy then should the Congress approve it? 

Mr. HARR. Can I answer in about five different ways?: I would have 
to dispute your statistics from the point of view of our position quite 
seriously, but I think Mr. Tipton, who is in the operaHng business, 
has the statistics. 
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·Mr. YATES. He is agreeing on the percentages of international travel, 
aren't you~ 

Mr. ·TIPTON. Yes, approximately 16 million people use the inter­
national service. 

Mr. YATES. That is still10 percent. Go ahead. 
Mr. HARR. We are talking about. the premiun1 business. People paid 

a premium initially, you will recall, when there were both jet and 
piston aircraft in the same fleets. They paid a premimn to fly jet for 
a while. The concept of a premium on the Conrorde, for instnnce1 is 
to protect the still-flying nonsupersonic aircraft in the fleet, assmntng 
a preference for the timesaving involved in the higher speed. 

The economic projections on the supersonic transport are not based 
on premium. 

Mr. YATF..s. Another way of projecting your subsonics is by in­
creasing their fare, isn't it, so that the differential isn't as great, and 
isn't thts likely to happen? 

Mr. HARR. I don't think so, sir. I think the whole justification for 
any upgrading, quantum upgrading of productivity capacity of n 
1neans of transportation, is that in increasing the productivity you 
maintain lower costs and lower prices. That is exactly the his"tory:of 
our aviation. 

Congressman Yates, I ha ,.e listened to quite a lot of details on thi$, 
and interesting and informath·e ones, as far as I was concerned; but· 
the fact is that if the projections-that is all you can do is n1ake the 
most sound, intelligent projections you can make-if the projections of 
the airlines, who wil! have to put up the n10ney, of the tnanufacturers, 
of the Government 111 the program, are anywhere near accurate, yon 
will have a fleet of aircraft flying in the world, a world fleet of aircraft 
in the 1985 era, in which supersonic aircraft, both ours !Uld foreign 
ones, will comprise a very 1najor portion, something like over 1,000 
aircraft out of perhaps a fleet of 4,000 or 5,000. 

Mr. Y ATF..s. That is 1985. 
Mr. HARR. That is the era we are talking about. 
Mr. YATJo:S. Their prediction last year of what the traffic would be 

this year wasn't very accurate; was it 1 1 
Mr. McFALL. Let's hope this this doesn't go on for 8 years. 

GOVERNMF.N1.' FINANCING BEYOND THE PROTOTYPJ<~ PROGRAl\I 

1\lr. YATF..s. One last question, Mr. Chainnan. 
You said that t!he nerospace. industry could not afford presently 

to complete the _prototype program, and you favor the Governtnent 
subsidizing it. Suppose after the prototr.pe progrant is completed 
there are not priva.te hn·estors who are willing to unrest their money 
to produce the planes that will fly. 'Vould you favor Government 
subsidization~ 

Mr. HARR. No, sir. 
Mr. YATES. You would not1 . 
Mr. liAnR. No, sir. I will have to say this though for the recor-d, 

if I may. The word "subsidization" goos down awfully hard few 1ne 
in terms of t1his program. My concept of a subsidy hasn't bent one 
in which there is a forn1ula for return of investlnent plus interest. 

Mr. YATEs. Your statement indicates that the lTnited Stat~ is going 
to come out even with the sale of 300 planes. 
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Mr. H.\RR. That is right, sir. 
1\fr. YATEs. And make a profit of $1 billion with the sale of 500 

planes. 
Mr. HARR. That is right. 
Mr. YATES. How tnuch will Boeing make~ 
1\fr. HARR. I don't know. 
Mr. YATF.s. Somebody has computed that Boeing's profit would 

be something like $6.5 billion at that point. 
1\ir. HAnn. I can't believe that. 
1\ir. YATEs. I don't know whether that is true. Perhaps I shouldn't 

have mentioned that, but ~this was in a statement I saw in the Con­
gressional Record. 

1\ir. McFAu .. If we are going to get 50 percent of that, that is a 
pretty good deal. 

Mr. YATEs. \Ve don't get 50 per~nt. How do we get 50 percent of it~ 
Mr. McFALl .. Taxes. 
Mr. YATES. I would suspect, Mr. Chairman; you will find that 

depreciation writeoft's and a number of other things will siphon off a 
great deal of income before anything finally gets into the Treasury. 

Thank you very much, Dr. Harr. 
Mr. McFALL. Thank you, Dr. Harr. 
Mr. HARR. Thank you, Mr. Chairman. 
Mr. McFALL. Mr. Tipton, you have been very patien~. 

STATEMENT OF STUART G. TIProN, PRESIDENT, AIR TRANSPORT 
AssociATioN 

Mr. TIPTON. Mr. Chairman and members of the committee: Before 
I start I would like to introduce Gen. Clifton von J{ann, vice presi­
dent, operations engineering of the Air Transport Association, who 
sits on my left. 

I want to say at the outset that I think these hea,rings have been 
the best thing on the supersonic transport~ and about the best thing 
I have seen done on any subject. I think your cmnmittee is to be 
congratulated on having done it, and I 'rant to express our apprecia­
tion for your concern with the problen1. 

I would like to suggest this, 1\Ir. Chairman, because the hour is 
getting late, that you receive my full statement in the record. I will 
read three or four paragraphs of it, and then touch on the very essen­
tial elements of the airline position. Then if I miss anything, the 
the committee can extract it fr01n me easily in questions. 

My name is Stuart G. Tipton. I am president of the Air Transport 
Association of America, the trade and service or~J:anization represent­
ing virtually all the scheduled airlines of the United States. 

Association 1nembers include the domestic trunks, the lJ.S. inter­
national airlines, the local service airlines, and Hawaiian, Alaskan and 
all-c.arp:o air carriers which, together, form the backbone of the 
count:v's air transport system. 

I will speak in support of the appropriation for an American SST, 
but I will not try to cover the full scope of the argument for it. Since 
I ·represent airlines, I will restrict my discussion to their interest in 
the program. Others have, covered the more wide ranging effects of 
the decision to build or not build an American SST. 

Our interests are clear and .fairly simple. Du~~ng this decade we 
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must acquire a large number of supersonic aircraft and operate thl'm 
over the farflung international routes of the world. We would like 
to continue to operate American- built machines for several reasons: 

(1) No otl1er country can produce such reliable and economical 
aircraft as the United States. 

(2) Our manufacturers can support us through spares and 
engineering service better than a European manufacturer can. 

I think that IS as concise a statement I can make of the airline in­
terests and the airline position. 

COMPETITIVE THREAT OF THE GONCORDE 

We believe the Concorde will be produced, that it will be sold to the 
airlines of the world and that it will operate into the United States. 
We must act on the assuroption that tliis will happen, if we wish to 
survive in the fiercely competitive international air travel market. If 
we were to assume that the Concorde would not be built and then later 
find that it is being built and foreign airlines are buying itJ we would 
suffer a serious financial setback. If a U.S.-fla~ carrier failed to protect 
itself by bri,ring aircraft with performance, s 1fety, efficiency and serv­
ice comparable to that ~uipment used by its competitors, the airline 
would Ee relegated to offering what amounts to a second-class service. 
Here are some examples: 

New York-London: The U.S.-flag carriers would be offering 
6% hour flight by 747, in competion with 3 hou~, ~0 minutes 
by Conco1·de. ~ .. 

Los Angeles-Sydney, Australia: the U.S.-flag airlines would be 
offering a total time of 17 hours, 45 minutes by subsonic j~t7 against 
9 hours, 35 minutes by Concorde. Both of these are total trip times, 
with two en route stops of 1 hour each. 

Los Angeles-Tokyo: the U.S.-flag carriers would be offering 
subsonic jet service taking a total of 13 hours and 50 1ninutes with. 
one en route stop. By contrast, the Concorde operators would be 
offering a trip of only 7 hours with the same stop en route. 

No amount of sales effort can overcome the diversion of passengers 
from the slower jets to the faster SST's. 

It will suffer very badly in competition with other carriers. It would 
be operating what we would have to regard as a second-class service, 
because of these flight times that I will just mention. We would be 
offering a service, 6¥2 hours, New York-London in competition with 
3 hours and 20 minutes by the Concorde. Los Angeles-Sydney, Aus­
tralia we would be 'offering 17 hours, 45 minutes against 9 hours, 35 
1ninutes. 

I think it is perfectly clear, based upon all the experience we have 
ever had, going back since the beginning of the industry, that the U.S.­
flag airlines would lose out in competition, if they sought to avoid tlw 
acouisition of the available supersonic transport.. 

There has been some discussion that we have heard. There is a way 
by which the United States, by restrictive legislation, could keep a 
supersonic transport from serving the United States. 'Ye think that 
that kind of an effort to stop progress in the aviation field is quite un­
realistic. It will not work. You can serve the ·united States from nearby 
ports of entry. '\Ve will meet the airplane on routes that don't touch 
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the United States. We will have to deal with those problems in those 

plF'fn~ny, such a restriction is contrary to the letter and s~irit of the 
Chicago convention, so that we really anticipate the elimination 
of the Concorde from competition by action by the United States. 

I think that we will be operating the Concoroe for several years, 
before the American SST can be available. The very fact that the 
U.S. carriers will be in the supersonic transport business, with an air­
plane not nearly as efficient as can be built, places heavy en'lJ>hasis 
on the necessity for going forward with the American supersonic pro­
gram. The air transport Industry is strongly in favor of that program. 

I think that the emphasis must be laid here on two major factors, 
as far as the airlines are concerned and as far as the development of 
the American program is concerned. Our exper-ience in rising produc­
tivity of aircraft has demonstrated the tremendous impact that pro­
ductivity of an airplane can have on your ability to operate a good 
service, a better service at a price equal to or less than the price being 
available in slower airplanes, and I would just ask you to check on 
page 6 of my statement the experience the industry lias had with re­
spect to increasing productivity\ winding up with the 747 at 2 million 
seat miles a day, the Concorde at>out the same, but with the American 
SST providing a really quantum leal? in productivity, something that 
will permit us, as this airplane goes Into service, and conducts its op­
eration, an ability again to hold our prices down over the long term. 

INCREASED PRODUCTIVITY 

I think as far as productivity and its impact on airline operations 
is concerned, it is most dramatiCally illustrated-there are n1anr. ex­
amples in this statement of mine, but it is ,most dramatically Illus­
trated-by our experience with t.he jet. When we put jets on the line 
in the 1960 era, our available ton-mile costs were 29.9 cents. Thwt was 
in 1959. In 1968, our available ton-mile costs were 19.5 cents, a drop of 
10 cents an available ton-mile in that period. During that period, as 
all of us very well know, the costs of everything else were going up. 
Our available ton-mile costs are going back up again now because our 
costs are going up. We have no additional surge of productivity that 
we can throw in. 

FINANCING 

Turning to the question of financing of this airplane by the Gov­
ernment, and that is obviouslY. a maJor issue, whether the United 
States should continue to contribute t{) financing, we strongly support 
that continued effort, and emphasize the fact that this is not a new 
role for the Federal Government in terms of the development of trans­
port airplanes. Virtually all the transport airplanes we have ever had 
have been based upon technology developed at Government expense 
for military craft. That was true of our DC-6 and the Constellation. 
It is true of the Boeing 707. Even the Boeing 747 has benefited from 
technology and financial contribution made by the U.S. Government. 

Now financingof the production of these a1rcraft as far as airlines 
are concerned. We are in no position to contribute with respect to the 
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ability of manufacturers to finance the production. As far as airlines 
are concerned, as we look down the road to about the middle of this 
decade, when we will begin to ha.ve the necessity of financing the pur­
chase of the Concorde and financinB, the purchase of the American 
SST, our forecasts are for very considerably improved financial posi-
tion from the standpoint of the airlines. · 

Just to state it briefly, we would expect that by 1975, our gross will 
be something in the neighborhood of $14 billion as an industry, that 
our earnings and depreciation taken to~ther, which is the pool of 
money available to support financing of any equipment, would be 
about double the available funds experienced last year. The available 
funds experienced last year were entirely in depreciation. We had an 
actual net loss. However, we would expect during that period that 
through increases in volume, and improvements in our general finan­
cial situation, that we can finance these airplanes. 

SHORT HAUL SERVICE 

Mr. CoNTE. I hope that you won't raise the fare so much that you 
make it prohibitive for us to travel. I remember using that Eastern 
shuttle. It used to cost $15 and now it is $27, with lousy service. I hope 
they are not doing this to buy 7 47's. . 

Mr. TIPTON. They are dotng it to try to get back the costs of' short 
haul service. Our short haul fares have gone up. 

Mr. CoNTE. Theysurehave. 
Mr. TIPTON. Providing a short haul service is expensive. 
Mr. YATES. It is the only short haul that gets the passengers today, 

isn't it. 
Mr. CoNTE. Yes, but I get whacked in the head because I have to use 

it every weekend. · 
Mr. TIPTON. That is right. I recognize that. 'Ve all recognize that. 

In the short haul areas our fares have gone up very substantially. In 
the long haul area they have not. Actually our total fares. ~re less than 
they were, for example, in 1962. I think they are goiilg to' have to have 
to f£0 up again, and they wil have to go up this spring. · 

Mr. YATES. You are not contending to Mr. Conte that the shuttle 
service is not a profitable line~ · . 

Mr. TIPTON. In order to keep it profitable, it has been necessary to 
raise the fares. 

Mr. YATES. I think probably his shuttle service pays for other short 
haul services, and possibly for some of the long haul service today. 

Mr. CoNTE. Those Miami runs, and all that jazz. 
Mr. YATES. ThP t is ri~ht, sir. 
Mr. CoNTF ... For workin~ guys like me, we are hit right on the head. 

They ought to t.ake care of those vacationers down here. 
Mr. ~fcFALr~. Let's not lose sight of our immediate objective. Go 

ahead. 
ENVIRONMENTAL ISSUES 

Mr. TIPTON. A final word on the environmental issue. It has been 
so fully covered here, and I won't try to fully cover it. Obviously air­
lines are deeply interested in the environmental impact of their air-
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planes. We have been greatly encoura~ed by the testimony we have 
heard today as to the effect of the work In those areas that has already 
been done. It gives us even greater faith in the success of this program, 
and a greater support for the American SST.-

Mr. Chairman, that covers, I am sure undul~ briefly, but it covers 
the essence I believe of the testimony presented In my statement. 

PREPARED STATEMENT OF STUART G. TIPTON 

Mr. McFALL. We shall include the complete text of your prepared 
statement at this point in the record. 

(The statement follows:) 
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Statement of Stuart G. Tipton, President 
The Air Transport Association of America 
Detore the Subcommittee on Transportation 
ot the House Appropriations Committee 
March 3, 1971 

My name is Stuart G. Tipton. I am President of the Air Transport 

·Association of America, the trade and service organization representing 

virtually all the scheduled airlines of the United States. 

Association members include the domestic trunks, the U.S. inter-

national airlines, the local service airlines, and Hawaiian, Alaskan and 

all-cargo air carriers which, together, form the backbone of the country's 

air transport system. 

I will speak in support of the appropriation for ~n American SST, but 

I will not try to cover the full scope of the argument for it. Since I represent 

airlines, I will restrict my discussion to their interest in the program. Others 

have covered the more wide ranging effects of the decision to build or not build 

an American SST, 

Our interests are clear and fairly simple. During this decade we must 

acquire a large number of supersonic aircraft and operate them over the far 

fiung international routes of the world, We would like to continue to operate 

American built machines for several reasons: 

( 1) No other country can produce such reliable and economical aircraft 

as the U.S. 

(2) Our manufacturers can support us through spares and engineering 

service better than a European manufacturer can. 
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(3) Our investments wHl be very large and we would like to have 

them support the American economy, of which we are a part. 

Whether or not an American SST is built, there will be supersonic 

transports operating on the world's air routes. Two different supersonic 

transports have already been built: the TU -144, which is Russia •s bid for 

the world's commercial airliner market, and the Anglo-French Concorde. 

Two prototypes of the Concorde are already flying at speeds of Mach 2, These 

test flights have built a solid technical basis for production by demonstrating 

that the aircraft will meet its performance goals. Beginning this summer, you 

can expect the airlines and the manufacturer to be working out details concerning 

fares, daily utilization and design features for passenger appeal. All of these 

steps are part of the process that leads up to a firm contract for production 

aircraft. 

We believe the Concorde will be produced, that it will be sold to the 

airlines of the world and that it will ope rate into the United States. We must 

act on the assumption that this will happen. if we wish to survive in the fiercely 

competitive international air travel market. If we were to assume that the 

Concorde would not be built and then later· find that it is being built and foreign 

airlines are buying it, we would suffer a selious financial setback. If a U.S. 

flag carrier failed to protect itself by buying airc1·aft with performance, safety, 

efficiency and service comparable to that equipment used by its competitors, the 

airline would be relegated to offering what amounts to a second class service. 
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Here are some examples: 

New York - London: the U.S. flag carriers would be offering a 6 1/2 

hour flight by 747, in competition with 3 hours, 20 minutes by Concorde. 

Los Angeles -Sydney, Australia: the U.S. flag airlines would be 

offering a: total time of 17 hours, 45 minutes by subsonic jet, against 

9 hours, 35 minutes by Concorde. Both of these are total trip times, 

with two enroute stops of one hour each. 

Los Angeles - Tokyo: the U.S. flag carriers would be offering subsonic 

jet service taking a total of 13 hours and 50 minutes with one enroute 

stop. By contrast, the Concorde operators would be offering a trip of 

only 7 hours with the same stop enroute. 

No amount of sales effort can overcome the diversion of passengers from the 

slower jets to the faster SSTs. The history of commercial aviation demonstrates 

beyond any doubt that the travelling public will always seek the fastest, most 

efficient service and will even pay a premium for the best service. 

A carrier that does not acquire new technology aircraft when its com­

petitors have done so will pay a servere penalty. The airline operating the 

new technology aircraft will attract passengers, increasing its share of the 

market at the expense of those competitors not operating the new equipment. 

For carriers without the new equipment, the resultant loss in share of market 

will adversely affect their financial position. Even a substantial delay in 

acquiring new technology aircraft wjll create an adverse financial situation 
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for an airline. 

There has been some talk of adopting ''it can't come in here" 

restrictions to bar SSTs from landing or taking off at certain U. S. a~.rports, 

apparently on the theory that these restrictions might stop the airpJane from 

being built and operated by the airlines. This kind of effort to stop progress 

is patently unrealistic. First of all, it cannot prevent SST operations from 

nearby gateways, such as Montreal. Secondly, even if the United Stateo 

should succeed in keeping the SST out of American airports, we will still 

be meeting it and competing with it on the rest of the world's air routes. 

Finally, such restrictions are contrary to the letter and spirit of the Chicago 

Convention (Article IX) - the treaty that has made possible tt>e growth of air 

commerce throughout the world over the past 25 years. 

Any nation that seeks to impose operating restrictions on a specific 

aircraft type would unleash a chain reaction of retaliatory restrictions. The 

impact of this wave of new restrictions would fall most heavily upon the U.S. 

Clag carriers because of their extensive global network of air routes. The 

past 25 years of growth of worldwide air service by U.S. flag carriers is 

based, in large part, on the freedoms provided by the Chicago Convention 

and efforts of the United States to protect these freedoms against attempts by 

other governments to impose restrictions. If the U.S. begins imposing re­

strictions, it is likely to set in motion forces that will profoundly alter the 

air commerce of the world - to the disadvantage of the U.S. n.,.g airlines. 
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International competition on the air routes of the world is severe. 

The foreign carriers we compete with are financially backed. and in most 

cases owned, by their governments. In effect, we are competing with the 

gcvernments through whose territories we operate, This requires us to 

stay ahead of our competition in !~;·ms of speed, convenience, safety and 

efficiency of our service. 

The competitive threat of the Concorde compels the U.S. flag carriers 

to act to preserve their share of the market. Because of the lead time on 

delivery, a carrier has to act soon, in ordE>r to protect its share of market 

during the second half of the 1970s. We are compelled to buy the Concorde 

for short term survival, as we enter the era of supersonic air travel. Over 

the longer term, however, we look toward the second generation SST as the 

aircraft that will truly unlock the potential for gl~eater productivity inherent 

in supersonic night. It could be a follow-on Mach 3 Concorde, or the U.S. 

SST. We want an Amencan machine, as I have stated earlier, because we 

believe it will be a better machine and because it will be better for the U.S. 

economy. 

I would like. to discuss the potential for greater productivity that is 

inherent in supersonic flight, because it is so very vital to the airline industry's 

fight to preserve the airline ticket as the best travel bargain available to the 

American people. ln 1950, the average cost of air travel WilS 5. 9 cents per 

passenger mile. In 1970, even after domestic fare increases of a little more 
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than 12 per cent over the previous two years, the average cost to the air 

traveller was still only about 5. 9 cents per passenger mile. 

During the same 20 year period, the cost of living has risen 50 per 

cent! The price of new cars has climbed 2 5 per cent, food nearly 50 per 

cent and rent about 55 per cent. The price of medical care has more than 

doubled. 

The air transport industry has demonstrated a unique ability to hold 

down prices to the public for so long, in the face of inflation and rising costs. 

These costs have grown tremendously over this period and they are EJtill 

rising. Labor costs, which account for nearly 50 per cent oi airline cash 

operating costs, are a good example. Since 1950, labor costs to the airlines 

have tripled: the average salary per employee of the U.S. scheduled airlines 

for 1970 was $12,000 - up from $4,000 in 1950. 

Aircraft costs have also risen, but in this case, a large part of the 

increased cost has gone to pay for higher speed and greater capacity. The 

investment in new aircraft has been an investment in productivity, or the 

amount of work an airplane can do per unit of time. A few examples will 

show the dramatic increases in productivity brought about by new equipment: 

Year of Introduction Aircraft Cost Seat Miles Per Dav 

1936 DC-3 $100,000 28,000 
1947 DC-6 $600,000 138,000 
1958 707 $5,000,000 525,000 
1970 747 $22,000,000 2,000,000 
1974-5 Concorde $25,000,000 2,000,000 
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When the U.S.· SST ia brought into service in the late 1970s, it will pro­

duce 3, 500, 000 seat miles per day, a 75 per cent increase over the pro­

ductivity of the Boeing 747. 

Just how well increased productivity has held down costs is shown 

by the trend in operating expense per available ton mile - operating expense 

being all operating costs, including wages, that go into moving the total 

plane load of passengers and cargo. 

In 1947 when the DC-6 and Lockheed 749 Constellation first joined 

the airline fieet, the U.S. schertuled airlines had an operating expense of 

35. 8 cents per available ton mile. 'I'his declined to 28. 4 cents in 1955 and 

then started back upwa1·ds. The upward trend continued until 1960 when the 

influx or jets began to turn the figure down from a high or 29. 9 cents in 1959. 

As Jets replaced piston-powered aircraft on both long and short haul 

routes, operating expenses per available ton mile continued to decline until 

they bottomed out at 19. 5 cents in 1968. The trend has been rising since 

then. Although the wide body jets will help slow this rise, the only way to 

prevent a sharp upswing !n costs is with a major increase in productivity 

by the use or an SST. 

As the airlines stand poised on the point of entering into the age or 

supersonic air travel, they face a situation quite similar to what they faced 

in the pre-jet era of the mid-50s.. Then, as now, the opportunities for 

increasing productivity through improvements to the current aircraft types 
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have been virtually exhausted. The only hope for a significant increase 

in productivity lay in moving on to a new type of aircraft - then the jet 

transport, now the SST. Then as now, there were those who doubted the 

industry could afford, or that the airports could handle, the new aircraft. 

The record is clear that without the introduction of the jets the 

average airline ticket price would have risen. Without the jets it is 

doubtful the airlines would have been able to introduce promotional fares 

such as youth, military, Discover Amercia, and family plan. If the jets 

had not been bought and put into service and the price of air travel had 

risen since 1960 only as much as the consumer price index, the average 

price to the air traveller would have been 7. 9 cents per passenger mile 

in 1970 - instead of the actual jet-age price of 5. 9 cents. Without the 

introduction of the SST, air line ticket prices will eventually rise far above 

the fare increases currently being foreseen. 

If the U.S. does not enter this aircraft market, we will be leaving 

the field to the Concorde. Then there will just be one free world supersonic 

transport. This is bound to put us at a distinct disadvantage. When there 

are two or more suppliers, they create a healthy competitive climate which 

encourages the development and production of the highest quality aircraft 

at the most reasonable price. Competition also spurs the development of 

aircraft and engines that minimize noise and air pollution. Just as we 

believe that competition on the air routes bringo the passenger the best 
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service. so we believe that competition among manufacturers is neces­

sary to provide us with the best possible equipment so tl1at we can continue 

to offer the travelling public the highest quality of service without serious 

degradation of the environment. 

Let us turn now to the question of financing. The spending of 

government funds for development of the U.S. SST has been called a 

subsidy fo•· t.he manufacturer, the airlines and the very few people who 

are presumed to want to cut their travel time in half, if offered the 

opportunity to do so. This simply is not true. 'fhe funds supplied by 

the Federal Government for the SS'f development are an investment in 

the technology needed to provide the increased pr·oductivity I have just 

described. 

This is not a new r·ole for the Federal Government: in the past, 

it has invested in the technology needed to increase productivity, largely 

by the development of the military aircraft from which civil air transports 

wc-1'~ derived. For example, the World War II C-118 and C-121 develop­

ments ushered in the post-war DC-6 and 749 Constellation. The first 

commercial jet. the Boeing 707, represented the commercial application 

of technology developed by and for the military. including both the B-47 and 

B-52 jet bombers .. Even the Boeing 747 is based in part on government­

funded development, because this first commercial wide body jet used 

technology developed by Boeing in a Government-reimbursed program 
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definition and design competition effort connected with the C-5 military trans­

port competition. 

What is different about the U.S. SST program is that the Federal 

Government's investment is to be repaid on a royality basis, by the sale of 

production aircraft. No other investment in new technology - communications 

satellites are one example - has carried this payback feature. 

We anticipate that SST financing will be available to the airline industry 

in the next several years, both for advance deposits and for final purcahse pay­

ments of the aircraft. By the mid-1970s, when advance deposits may be re­

quired for the U.S. SST, the industl'y should be in a much better financial con­

dition than exists today. 

Except in a few situations, the airlines have generally arranged funds 

for their tremendous capital additions; however, this financing has not been 

easy to arrange, especially at reasonable costs during recent years. Our pre­

sent financing problems result from a peak financing requirement during a 

downswing ira economic activity accompanied by tremendous inflationary pres­

sur·es. 

The long-range picture is much brighter. With a recovery of the 

economy in 1971 and subsequent years, along with tighter cost controls and 

certain fare adjustments, we anticipate that airline earnings will begin to im­

prove and thus substantial internally generated funds ·· provided by earnings, 

depreciation and deferred taxes - will be available for future capital requirements. 
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Additionally, higher earnings should improve the equity market situation and 

thereby permit favorable equity offerings. 

By the middle of this decade operating revenues for the twelve major 

airlines could well be running at an annual rate of $14 billion compared to $8 

billion in 1970. Also by this time it is not unrealistic to foresee earnings 

and depreciation amounting to more than double the $700 million experienced 

last year. 

With an improved cash flow situation, provided through increases in 

internally generated sources of funds as well as through the equity market, 

the balance of the SST financing should be available through normal debt and 

leasing markets. 

Before closing, l should like to comment on the public's concern over 

possible effects of the SST on our environment. Let me say that we are not 

aware of any scientific data conclusively proving any of the adverse environ­

mental effects charged against the SST. Rather, the public concern appears 

to be based largely on speculation about the possibility of adverse effects, in 

areas where not enough information is available to reach a definite conclusion. 

These uncertainties need to be faced, investigated, and resolved. We believe 

1t is wrong, however, to use these uncertainties as reasons against proceeding 

with the prototype aircraft. 

We are confident that the technological genius of this nation can resolve 

these uncertainties and find wasy to make whatever changes may prove to be 
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necessary before production begins. One concrete example of this is the 

recent announcement of technological improvements that will bring the side­

line noise of a U.S. SST within the 108 EPNDb limit set for all new sub­

sonic jets. 

For all these reasons, Mr. Chairman, the airlines support the 

appropriation of funds requested for the development and testing of two pro­

totypes of the Boeing 2707 supersonic transport. 

The question before this nation is not whether there will be supersonic 

air travel in the next decade. That is assured by the existence of prototypes 

of two different model SSTs already flying. Either or both of these will 

ultimately see service on the world's major air routes. The issue before 

this nation at this time is simply whether there will be an American SST, 

meeting American standards for preserving the environment, and providing 

jobs for American families, or whether the age of supersonic travel will pro­

Vlde jobs only in Britain, France and Russia - paid for in part with the U.S. 

dollars that buy airline tickets for American travellers. 
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AIRLINE INTEREST IN SST 

~fr. ~fcFALL. Let 1ne ·ask you two brief questions about some of the 
previous testimony that we had. 

It has been stnted the airlines do not want an SST, per se, they want 
one only if other airlines also have one, either a Concord2 or a U.S. 
HST. To what extent is this true? How interested are the airlines in 
the SST? 

Mr. TIPTON. The airlines are deeply interested in a SST. I have 
discussed this in detail with the _presidents or the purchasers of the 
Concorde, and the American SST. They want the airplane. They 
particularly want the American plane. I think I have explained here 
the necessity of acquiring the Concorde because we need it to meet 
competition, but we particularly need the second generation SST that 
is coming up now. 

Mr. McF AI~L. Yesterday in his .prepared statement, Congressman 
Reuss of Wisconsin, quoted Robert Six, President of Continental Air­
lines as stating, "I don't think there is a rush for the SST". He also 
quoted former FAA head, General Elwood Quesada as saying, "There 
are a lot of people that say that the airlines wish the airplane would 
go away and I am one of them." 

Would you comment on these statements? 
~{r. TIPTON. Yes sir. On Mr. Six's statement, Mr. Six is a strong 

supporter of the SST. I think he would agree that the SST has not 
been rushed, that we started on this program, as I recall, in 1958 the 
early studies of it. It is likely to go into service in 1978, so I don't tl1ink 
we have rushed. I think that the pace of the progratn has been a good 
one. 

On General Quesada's comtnent, I discussed the supersonic subject, 
needless to say, with General Quesada n1any times. He also supports 
the SST concept, the necessity of moving forward in terms of speed 
and performance. His concern about the SST has been that he has be­
lieved, wrongly I think, that it should be financed by private interests, 
and we have not thought so. 'Ve have not thought that It was possible to 
do that, any n1ore than it was possible for the Concorde to be developed 
by private interests. The moneyJ'ust was not there. Thus the comments 
of both of those gentlemen, I on't think, strike at the heart of the 
American SST program we have here, or in any respect should result 
in a lack of support for it. 

~Ir.l\fcFALL. Mr. Boland. 
Mr. BoLAND. As you indicate, General Quesada has favored the pro­

duction of an SST, but he is a little opposed to the Government financ­
ing the R. & D. on it. I don't think, however, that he is opposed to the 
Government jamming Government tenants into L'Enfant Plaza when 
he has difficulty renting some of the space there. 

Mr. TIPTON. I think that this is boiled down in 1nany cases to a 
question of tilning. If we could stand around on one foot and then on 
the other for another 15 years, it. is possible that this would come. '\Ve 
can't stand around on one foot and then on the other on the SST. As 
far as the airlines are concerned, we will be operating that airplane in 
1975, the Concorde. 

57-453 0-71----U 
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U.S. AIRLINES AND THE CONCORDE 

~fr. CoNTE. How many U.S. airlines ha,·e made a definite cotnmit­
ment to purchase the Concorde? 

1\fr. TIPTON. Can lou answer that? 
~fr. voN l{ANN. None have 1nade a definite comn1it1nent. There are 

seven lT.S. airlines that have options on the Concorde and will ha.ve 
to commit thetnselvcs rather soon. 

~fr. CoNTE. That option is up at the end of the month, is it, or it is 
pt·etty close? 

1\fr. voN l{ANN. 'Ve will check on that, but it is a matter of weeks or 
a few months at the 1nost. 

1\fr. CoNTE. 1\fr. Tipton, you state you don't feel the United States 
or individual States should outlaw the SST or the Concorde for 
certain airports, but you certainly wouldn't feel that way if they 
couldn't meet the current FAA noise level regulations, would you 1 

1\fr. TIProN. I think those State laws, 1\fr. Conte. nre all invalid, 
the proposed. State laws, by reason o~ the treat1n~nt of this partic~IR;r 
issue, what airplanes come to the United States, ~n a treaty, the Civil 
.. :\.yiation Cmivention of about 1945 or 194:6. In view of the treatment 
there, it is the U.S. Govertunent, it is the Congress that has to deal 
with thut particular problem, and of course the Congress has dealt 
with that particular problem, in enacting legislation dealing with 
cert.ification. 

ECONO)IICS OF THE CONCORDE 

Mr. CoNTE. On page 3, you anticipate that the SST passengers will 
definitely have to pay a surcharge over subsonic economy or first 
class fare. 

1\Ir. TIPTON. I think with respect to the Concorde I would expect a 
surcharg-e, and if I were running one, I would impose such a charge, 
because by cutting time in half, you should able to secure a surcharge, 
and with no substantial loss of traffic. 

With respect to the American SST, it appears from the figures we 
havr. now that a surcharge will not be necessary. There again I would 
hopn, however, that surcharges would be imposed for the purpose of 
having that much speed. It would seem sensible-this is 1978 and it i& 
hard to talk this far in the future-if you are going to maintain both 
a supersonic and a subsonic pattern of operation, and I think n1ost of 
our car~iers would, a. surcharge would be ~Tery appropriate for the 
faster airplane. It not only makes the faster airplane more successful, 
but protects your subsonic fleet. 

~fr. CoNTE. You are quite an expert in this field. You have seen the 
Concorde. The two are very shnilar. This has 98 seats and the Concorde 
only has 110 or 112. If I rel!lmnber correctly there are only t.wo lava­
tories and no place for a kitchenette. It has two seats on each side, 
and .a \'ery na~row shel_l. Do you think that plane is going to be eco­
n~nllcally feasible, outside of France and England~ Do you think that 
w11I be a feasible plane for PanAm or TWA.~ 

~Ir. TIPTON. I think by the tilne the airplane is finished, at least for 
sale to {T.S.-flag carriers, the amenities involved will be pretty good. 

~fr. CoNTE. I stated the picture correctly, didn't I? 
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Mr. TIPTON. As of right now, that is right. I would sa.y that as far as 
U.S. carriers are concerned, with the surcharge, it will pay for itself 
in long-range operations. 'Ve have done our figuring nwstly on the 
basis of 3,600 n1iles. Its costs are higher than the 747. There is no doubt 
about that.. You will be able to sell that. transportation. You will be 
able to sell it with great ease, because the speed is going to mnke all 
the difference, just as it has made the difference in the past, so that 
while it is not nearly as economical as the American SST will be, it will 
carry itself all right. 

Mr. CoNTE. It is going to be all first class 1nost likely. I don't see 
how they could divide it off, because there are two seats on each side. 

Mr. TIPTON. It has been contemplated in some configurations of 
the airplane that you would have a very high percentage coach and a 
few first-class seats which Y.OU would n1ake r';lleablc by 1nore distance 
between the seats. How it wlll be configured, I won't guess. 

Mr. CoNTE. I just saw the mock-up. I saw the actual plane. 
Mr. TIPTON. That is of course under study now as to how you do 

confi~tre the airplane for not only passenger cotnfort, but also to 
provide a saleable product. 

ll\IP.ACT OF SST ON TRAVELER COST PER PASSENGER 1\HLE 

Mr. CoNTE. One last question, 1\Ir. Tipton. On page 8, do you have 
any specifics on what effect the introduction of the SST will have on 
traveler cost per pa88enger mile ~ 

Mr. TIPTON. The American SST, by reason of its greater produc­
tivity, should ultimately help us get our prices down, or hold our 
prices in line. It is hard to answer that question in an inflationary 
period. The productivity should result, as far as the American SST 
1s concerned, in a better break for passengers, either pennitting us to 
~et our prices down, or hold inflation in hne, as we have with the big 
Jets. 

Mr. CoNTE. As long as I complained to you about that Eastern Air 
Lines shuttle fare. going up to $27, let me make one other complaint.. 
They have started to sell booze on the airplane now and they get $1.50 
tor one of those little bottles of booze, which I think is scandalous. 
You d? a lot better than son1e night clubs, where you get a little 
entertainment. 

Mr. TIPToN. My comment on that is that I don't think you would 
be selling booze on that particular service at all. 

Mr. CoNTE. I agree wtth that. 
Mr. TIPTON. I think they were doing just fine. 
Mr. CoNTE. I don't know what possessed them to get into that. 
Mr. TIPTON. I know why they got into it. It was because they were 

competing with another carrier that provided a liquor service. That is 
what causes competitors to 1nove in some respects. They thought maybe 
on those evening fli~hts, people going hmne after a ·hard day would 
prefer the other carrier than the shuttle. 

Mr. CoNTE. rn bet those poor air hostesses don't appreciate it. 
Mr. TIPTON. I'll bet they don't either. 
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CONTINUATION OF THE CONCORDE PROGRAl\I 

Mr. YATES .. M~r. Tipton, you indicated in your direct testimony that 
you believe the Concorde will be produced, that American planes will 
operate it. Do you have better information than does the New York 
TiJne.s, which said in this morning's paper that, "The two Governments 
which are sharing the costs will decide on ~March 29 whether the builder 
should proceed." 

~Ir. TIPTON. My conclusion on whether the Concorde will be built is 
based upon this reasoning. I have been hearing, for'the past 6 or 7 
years, every so often that the British and the French were going to 
abandon the Concorde. Well, they haven't. They have produced an air­
plane that they are now flying and have flown extensively. 

It seems to. me virtually impossible that the two Governments will 
abandon that project right at the end of it. Sure they are going to 
meet and talk about it, but they have been meeting and talking afiout 
it for a very long time. I have the greatest confidence in the judgment 
I just expressed. It was a judgment--

Mr. YATES. You say the American companies will buy them and op­
erate them. What if the operating costs of the Concorde are twice those 
of the 747W 

Mr. TIPTON. They might well be. Let me explain why. 
If the costs were twice the 747, the airplane would obviously be 

economically marginal. Nevertheless they would not be able to turn 
the traffic over to BOAC and Air France, who will surely buy the 
airplane. Actually the costs as we look at then1 indicate that the 747 
is now running at about what, 2.51 

Mr. voN l{ANN. No, a little better than that, about 2.2, and we esti­
tnate for, say, the New York to Paris run as a comparison, the airline 
estimates run about 3.3 cents per available seat total operating costs, 
in other words, about 11/2 tilnes that of the 747. · 

~lr. YATES. I think that nobody would know the projected opet·ating 
costs of the Concorde better than BOAC. You yourself saw the itmn, 
I am sure, in the newspaper that indicated that BOAC stated that 
the operating costs of the Concorde were going to be twice that of 
tho 747. If as you say Atnerican airlines are going to buy the Concorde 
rather than the 747, knowing that they are going to operate them at 
twice the operating expense that they could have with the 747, I sug­
gest to you th :a the American airlines are going to continue to have 
the same kind of a financial depression that they are in at the present 
tilne. 

~fr. TIPTON. I think not. It wouldn't be nearll the financial de­
preciation they had if they got beaten on the North .. Atlantic, for 
example. I think the 747 obviously is a greater airplane and a \'cry 
economical airplane, but the Concorde is going to be twice as fast, 
and it is going to cut 2112 hours off the trip. 

All of our experience has demonstrated that people buy speed, and 
they buy it in vast numbers, and dtey are J>repared to l>ay a premium 
for it. I think that that lesson of experience really Is unassailable. 

~ft·. YATF~. You mean there are no 1nembers of the public that are 
willing to pay less fares? 

~lr. TIPTON. There will be tnembers of the public. 
~fr. YATF...S. The Concorde will be flying at a premium fare? 
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Mr. Tn~roN. The Concorde will be flying--
Mr. YATES. And the 747 will be flying at costs lower than that of 

tho Concorde, and will be giving its passengers much 1nore comfort 
than the Concorde, and the airlines will be making much more money 
with the 747 than with the Concorde, and yet you believe the airlines 
will buy the Concorde? 

Mr. TIPTON. I think the;v have to. I think they have to to maintain 
their position in internatiOnal competition. You can't take a speed 
differential that great, and remain 1n effective competition. 

ECONOMICS OF THE CONCORDE 

Mr. YATES. Let's see what Mr. Six, President of Continental Air­
lines, says about that before the Senate Commerce Committee in re­
sponse to a question by Senator Inouye and you were probably in the 
room when he said it. 

(The information follows:) 
Senator INOUYE. It is possible by an act of Congress we will not be able to 

manufacture an SST, but we notice the British, the French, and the Russians 
are proceeding. If any of the Big Four deddes to carry out their options and 
purchase the British and French job, would the airline industry be forced to 
purchase? 

1\fr. SIX. 'Ve all have optioned on the Concorde. That is the French one; I 
know of no options on the Russian aircraft. The Ooncorde, Continental was 
very early in that. 'Ve hope in 1973 to have delivery of the Concorde. Tech· 
nlcally, in my opinion, the Concorde is a good airplane. I think the economics 
of it are poor at the present time. It escalated in price from $13 million to a 
price unknown .today, somewhere between $20 and $25 or even more millions. 

The economics are poor. Based upon present requirements, you can only 
fly 0\'er water in the case of Continental. It would cut the time about in half 
but you would have to have in the Concorde roughly 120 passenge~'S on all first 
class superfare and I don't think we have that kind of a market in the Hawaiian 
market to stand that kind of a fare structure. 

Does that indicate that Mr. Six is going to buy a Concorde rather 
than a 747, in order to fly between Hawaii and the United States? 

Mr. TIPTON, I think that he will probably not buy one for opb!"ation 
between the west coast and Hawaii. 

Mr. YATF...s. Yes1 which is a logical run, isn't it, for the Concorde. 
Mr. TIPTON. It IS only within the United States, and I would think 

you 1night get by witliout utilizing that airplane on the Hawaiian 
market for some time. You can't get by with it for any length of time 
on the Atlantic or Pacific, and probably in Latin AtneriCa. 

Mr. YATES. Is the Asian 1narket a more profitable market, or do you 
have wealthier people on the Asian market than you do in the 
Hawaiian market? 

Mr. TIPTON. No. 
1\fr. YATES. So that the reason for having a Concorde on that run 

would be elilninated, wouldn't it? 
1\tir. TIPTON. The early use of the Concorde is inevitably going to be 

on the \·ery long haul rout~s where the competition is most severe, and 
where that time advantage is most great. I would guess that probably 
the Hawaiian market will be the last of them. 

On this cost problem, we have done some further work on this state­
Inent about being twice the cos~. I was unable to confir1n that state­
nlent, I might say, fr01n BOAC. 

1\fr. YATES. BOAC didn't deny it 1 
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Mr. TIPTON. I was unable to confitm it. 
~fr. YATES. There was a later story, ~fr. von Kann, which did not 

deny the high operating costs. It denied what hadn't been said; namely, 
that BOAC is supposed to have said it will not huy the Concorde. That 
is all that that second story said, but it did not deny the stat~ment that 
the operating costs were twice as much. 

~fr. voN KANN. Sir, granted that BOAC 1nay ultimately have to buy 
the plane, they still have to go through negotiations, and what you are 
seeing in the newspaper, I think are negotiating gambits. Our airlines 
would sound just as bad to a Boeing salesman. But even accepting the 
premise that the Concorde would cost twice as much as the 747, I have· 
JUSt run out some figures which I will be happy to submit for the 
record, and even only picking up $208, which is a straight tourist fare, 
and loading it 60 percent, you could make a small profit, not as much as 
we would like, but this is a rather oonscrvati ve estimate. 

Mr. YATES. I-I ow much would you make at 60 percent on a 747 ~ 
Mr. voN KANN. I would have to run that out. 
Mr. YATES. But it would be much more, wouldn't it~ 
~fr. VoN KANN. I would presume so. 
Mr. YATES. The point is that I don't think the airlines are going to 

throw over the 747 for the Concorde so quickly, if they can make more 
money by operating the 747. 

Mr. McFALL. Thank you, Mr. Tipton. Our next witness is Mr. John 
O'Shea, executive secretary, National Comtnittee for the American 
SST. 

STATE)IENT oF DoNALD J. STRAIT 

Mr. O'SHEA. I am with Mr. Donald J. Strait. At the tin1e we were 
asked to be heard it wasn't clear he would be here on hand for testi­
tnony. He is vice chairman of the National Committee for an Ameri­
can SST nnd co-chairman of the American Com1nittee on Labor and 
SST and he has a statement which he will make on behalf of the 
committee. 

Mr. STRAIT. ~fr. Chairman, gentlemen of the committee, we are 
.pleased to have this opportunity to express the beliefs of the great ma­
JOrity of Am~rican men and women in business, industry, professional 
associations, ~nd private citizens who support an American SST 
program. 

Our objective is to present the facts to the people across this Nation 
about the economic, technological, and social benefits to be achieved 
from an An1erican SST program. 'Ve are primarily concerned with 
the best interests of the entire country. 

'Ve are concerned with what we consider to be the misconceptions, 
misinformation, lack of valid information, and lack of fair appraisal 
used recently to attack and subvert the continual development of our 
American SST. 

'Ve are deeply concerned with national priorities, the needs of our 
fellow citizens, improvement of the environment., problems of noise 
and pollution and we will address ourselves to all of these considera­
tions as we present our judgments relative to our American SST 
program. 

This program seems to have inherited the burden of a number of 
concerns which are troubling various segments of our American peo-
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pie. They include Vietnam, inflation, high taxes, poverty, poor hous­
Ing, welfare and health concerns the environment and a nutnber of 
others. The national decision and policy to develop the SST was made 
years ago under President Kennedy and carried forward by Presi­
dents Johnson and Nixon. 

The decision to undertake the SST was reflecting a conscious poten­
tial, which would serve our people and people throughout the world, 
which would add to our technological growth, which would add to 
private employment through private investment for which Govern­
ment would provide the seed energy and seed money-and make it 
work. 

This effort is now within a few years of bearing fruition. This pro­
gram is a work program designed to provide long-range production 
potential for a vast segment of our industry; provide training and 
retraining programs for se1niskilled people who might otherwise join 
the ranks of the unemployed and unemployable. 

When man has increased the speed of 'his transportation there has 
been a noticeable acceleration in the progress of his world. Even 
though modern vehicles and aircraft have represented the ultimate in 
speed and comfort at the time they were introduced, man's need~ in 
our expanding world of commun'ication, to increase his traveling 
speed has brought about even faster land, sea, and aircraft. Thus, to· 
day it is possible to ride on a modern jetliner and traYel comfortably 
over the 'veather at more than 600 miles per hour. . · · 

During the development of turbojet transports in tht>: 1950~s dis­
sidents raised essentially the san1e question as they do now about the 
SST: 'Vho needs an airplane flying that fast? Isn't 300 miles an hour 
fast enough? Yet who today would trade the spePd and comfort of a 
600-mile per hour jetliner for an ox cart on a rainy day~ 

The goal of air transportation is the increasingly efficient tnove­
ment of people, products and ideas over time and space. The SST is 
the next logical extension of present aircraft design and progress. 

If we take our blinders off and look at other countries, we find they 
have already con1e to the same conclusion: An economically viable, 
productive SST will be built. The Soviet Union currently is test 
flyin!! and marketing a sunersonic transport and so are the British 
and French. There are SST's flying' now. The question, then, is not 
so much whether an SST should be built, but rather, who is going to 
build SST's and reap the attendant benefits. 

The {!rowing thrust of other nations into markets where the ·united 
Rtates historicitllv has led is visible in a variety of areas-autos, tex­
tiles, steel, other industrial products, shipping, and so forth. This in 
itself is not bad; competition is the sparkplu~ of private enterprise, 
and has always brought out the best in Yankee ingenuity. 

But we ha\·e to be willing to cmnnete. Throwing in the towel before 
:vou have even taken the measure of the opposition is no way to win a 
fi~ht. The SST prototype dC\·eloptnent prog-ram represents the wi11ing­
ness of the United States to compete against the nationalized efforts of 
other countries to unseat us from the position of civil a dation leader­
shill. 

These O\'erseas developments pose. some serious questions for the 
lJnited States. Is America to p:ive up its traditional lead in aircraft 
development and progress? Is the United States to defer to manufac-
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turers from other countries and allow an already set·ious balance-of­
payments problern to worsen? Is An1erica to forget the progress and 
technological advancement which made its citizens enjoy the highest 
standard of living in the world and say we no longsr wish to move 
forward? 

Our Nat ion's econotnic base tnust be preserved and nurtured if it 
is to continue to support the tnany social programs sure to confront 
us in the years ahead. 

I chalJenge those who would turn this Nat ion into a welfare state 
without any thought of where the 1none:y to pay the welfare bill is pro­
duced. As you and I know, these funds come fron1 throughout the 
entire reahn of our vast econon1y, including our corporate and p~r­
sonal income taxes frmn the builders of U.S. productg, and from the 
export revenues on the sale of those products around the world. 

The understanding that we cannot relax our production vigor is at 
the root of President Nixon's goal of a full-employment economy and 
his conviction that our country must have economic as well as social 
incentives-that the provision for human resources and the manage­
ment of natural resources cannot be accomplished in an economic vac­
uum. The SST development program is an incentive-seed money 
toward a future harvest of profits of direct benefit to the Nation. 

No statetnent from the National Comn1ittee for an American SST 
would be complete without reference to our appreciation and concern 
over the environmental aspects of the SST program. This committee. 
is very n1uch disturbed over the recent gross exaggerations and nlis­
representat.ions of scientific data regarding the SST's potentially 
harmful effects upon the atmosphere and man's environment. There 
n1ay be gaps or uncertainties in our knowledge and available informa­
tion, which require additional research to be resolved. These factors, 
however, do not argue against the construction of the two prototypes. 
Rather they emphasized their need. If the prototype is not carried 
through completion of the test phase these uncertainties may never 
be resolved. · 

There is no evidence in existing data that SST operations will 
r·~use significant adverse effects on our atlnosphere or our environ­
ment. This is the considered opinion of the scientific authorities who 
ha,·e counseled the Government on these tnatters over the past 5 
years, and their counsel is reinforced by developments in the past 
few months and weeks. 

'Ve urge Congre...~ to examine the facts and support the adminis­
tration's existing technological programs to resolve any questionable 
environmental issues through research, development, and experimenta· 
tion. 

'Ve support a vigorous environmental research program in r.arallel 
with prototype construction because we believe in the ability of 
American sc'ientists and engineers t() apply their genius to the solution 
of any technical problems. 

The American supersonic transport prototype develop1nent pro­
gram is proceeding on schedule and approaching completion. Th1s is 
not the time to quit; to abdicate leadership in world aviation to foreign 
nations. This is a pro~ram which will create work, not welfare. This 
is a progra1n which will keep us ahead of the rest of the world in aero­
space technology. There is no reason why we cannot or should not 
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meet and beat the competitors. 'Ve have a better airplane, larger, 
faster, more productive with greater long-tern1 growth potential. 
1ye are. 9 ye~rs into a 12-year development. program, with a substan­
tial national Investment at stake. 

Funding this progra1n must be continued because it is an investinent 
in the future of the United States, is the only way we can obtain the 
answers required to make proper judgments and decisions relevant to 
the future of this program. 

This committee is a unique joining of hands of labor, industry, and 
all Americans who believe in the future of this great country. Con­
gress is responsible not alone to those of the present generation, but 
to those who follow us as well. 'Ve ur~ the Congress to take the facts, 
evaluate them, and arrive at an obJective decision unhan1pered by 
emotion and supersonic superstitions. Approached this way, the deCI­
sion can only be to n1ove ahead on an American SST program1 a 
decision which can very well affect the posture of the aerospace In­
dustry and the vitality of this country for the next or three decades. 
That completes my statement. 

Mr. McFALL. Thank you for a very fine statement. 
Mr. STRAIT. We appreciate the privilege of presenting a statement, 

Mr. Chairman. Thank you, sir. 
Mr. McFALL. Our final witness is Mr. David Fradin, president, Fly 

America's Supersonic Transport. 
'Ve appreciate your patience in sitting through all of this, and we 

will be glad to have your statement. , ·-

STATEMENT OF DAVID FRADIN 

Mr. FRADIN. Thank you, Mr. Chairman. My name is David. Fradin, 
national president of F ASST. That's F-A-S-S-T, fly Atneric.a's super­
sonic transport. I am here representing a lot of young peo.Ple who want 
the SST. We're the ones who know that most of the anti-SST propo­
ganda you've been hearing is an exaggeration or an out-and-out mis­
representation. Young people want the SST because it's so closely tied 
in with our futures. 'Ve want it be.cause the SST and the world of aero­
space mean so much to the achievement of our drean1s of worldwide 
peace, a cleaner environment, and social progress. If the SST is 
killed here in Congress, you are going to be kill1ng the hopes of a lot 
of _young people. 

Let me tell you about F ASST. We started working right after the 
Christmas hohday,s, after the SST debates of December. 'Ve had little 
then-just a small group of us who had been following the SST actions 
in Congress and didn't like them. 'Ve got busy in a hurry. 'Ve now have 
over 20 chapters, at schools with a total of over one-half million stu­
dents. We have sent out our literature to every Congressman and 
Senator here in Washington. Several of our chapters have already ,Pre· 
pared ads to run in local papers, supporting the SST. The ~ficlugan 
chapter alone has collected over 3,000 signatures on pro-SST petitions. 

And we've been taking our case to all students. A lot of tliem can1e 
to our discussions thinking t.hat the SST was a bad thing. But a lot 
of them come a'vay wanting to sign our petitions. Let me tell you one 
example. A libera'I-arts student, with a rather cynical look, came to 
one of our talks last week. As he sat there before we started, I could 
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hear hiln n1uttering about "hidden social costs" of the SST. When we 
finished, he had a very serious look. He wanted to know why he had 
bee~t reading so rnuch bad press about the ~ST, and why he hadn't 
he.ard the true story up until then. And he signed the petition. We've 
seen a lot more like him. 

Our teclutical case for the SST is included in the documents pre­
sented to this comrnittee. I just want to tell you about the young people 
who support the SST, and why we want it, and why so many of our 
frienr!.s and fellow students are coming to realize that it's not incon­
sistent with their goals and ideas. 

'Ve are men1bers of tl)e generation of Sputnik nnd Vanguard. 'Ve 
were in grade school when Sputnik went up, and we grew upon the 
science and tnath programs that were passed by Congress in the late 
fifties. Congress showed gre.at foresight then, in adopting those pro­
grams, which set us on our present course. 'Ve now hope that Congress 
will slow sin1ilar foresight by continuing the SST program, so that 
we can continue on this course. 

'Ve were inspired by the excitment, the adventure of flight and by 
the pilots who rode rocket planes to the edge of space and by President 
J{ennedy who said: "'Ve choose to go to the moon in this decade, ... 
not oocause it is easy, but because It is hard." It was with this same 
spirit that Kennedy initiated the SST program some 9 months later. 

'Ve know that before we were born, test pilots were flying the 
earliest jet planes at 600 miles per hour. Today the public ·travels at 
600 miles per hour. This is the real jet set-the American public. In 
our own lives we have seen supersonic fli~ht and we have seen it first 
as a great adventure, a dangerous experience for brave men. Now it 
promises new advances in mvil aviation-new comfort, new freedom 
from environmental contamination. 'Ve know that in terms of flight 
thnes, it will make the vast Pacific look like the North Atlantic-and 
the North J\.tlantic look like Chesapeake Bay. 'Vho will ~ravel on the 
SST~ 1Ve will. 

This is the SST. But in a larger sense~ this is aerospace-that which 
has grown out of one of 1nan's greatest dreams and wishes-the dream 
of flight. The expression of this drean1 has uplifted men's spirits as 
well as their bodies-and is very much a part of the world we live in. 
It is this world which is the focus of the hopes of young people-of 
hopes which the SST and aerospace have helped arouse, and which they 
can help to realize. 

'Ve all share a great hope-that our environment will be preserved. 
You have already heard how the SST is cleaner than any current mode 
of transportation. 

We also share the dream of peace, of international cooperation. It 
is the jet airplane which has joined the world together. Nat ions need 
no longer live in separate worlds of their own, for now they are linked 
by air transportatiOn. Above those roads along which the A1nerican 
pioneers of the west spent months, the jet now 1nakes its way in an 
hour. And what the jet has done for the Atlantic community of nations, 
the SS'r will do for the world. 

Yet there are those who would forestall this. They would kill the 
SST prototype progra1n. They would then go on to" kill many other 
aerospace programs, and sit back while our nation's aerospace abilities 
wither and die. Other speakers have noted the importance of the SST 
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to the continued health of this vital industry and national activity. 
Now I will note that there is one more great drean1 which we young 
people share-the dream of social progress, that our social needs will 
be met in full. 

To realize our social goals will require revenues, and sufficient 
revenues come only from a strong economy. 'Vhile we have led the 
world in successful ap:plication of advanced technology on which our 
economic progress during the past two decades has been based, in re­
cent years the competition from foreign countries has become intense. 
First our maritime industry lost its competitve position in the world. 
Our auto, electronics, and othe.r industrial/roducts have similarly lost 
ground, while other nations surged ahea . Now there are those who 
want this to happen to our aerospace industry. 

"re are the serious students, we are the ones who go to class when 
others seek to shut down the school. 'Ve are the ones who work within 
the system, the ones who work to build what we believe in. We will 
not g1veup our dreams of peace, clean environtnent and social progress 
brought about with the aid of aerospace. 'Ve didn't drop out, and 
we didn't cop out either. But those Congressmen, and those Senators 
who say that our dreams are "irrelevant" or that the SST is a "bad 
priority"-those people are copping out on us. And all I can say is: 
For God'ssake, don't l 

(The attachments to Mr. Fradin staten1ent follow:) 
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ATTACHMENT 1 

FASST FACTS 

This fact sheet is intended to deal with many of the most serious objec­
tions to America's SST program, and to review the factual basis for the 
program which has motivated four presidents to approve it. We ef 
F AS3T welcome additional questions or comments, which are not covered 
in this brief paper. 

Where does the program stand now? The program calls for the Govern­
ment to spend $1. .. 283 billion to construct two prototypes, and to pay for 
the research and development required for their design. As of July 1, 
1970, some $708 million had been spent. Since then, continuing resolutions 
and use of unallocated funds have resulted 1n some $200 million more being 
spent. Government cancellation could involve contractual penalties of up 
to $161 million. Thus, the Government has two options: To fund the pro­
gram according to plan, thus spending $1. 3 billion and establishing the 
capability for an ongoing, privately-funded, SST production program; or, 
to kill the program, spending $1. 1 billion and producing absolutely._noth1ng. 

The program now is quite far along. Next month, some 90% of the working 
blueprints will have been released. Some 2000 parts have already been 
fabricated, and in April the first major assembly-- the wing-- is scheduled 
for construction. The prime contractors--Boeing and General Electric-­
have met their schedules and remained within budget. The Boeing program 
manager, H. W. Withington, has stated that "this is one of the best-managed 
experimental programs" he has seen, and attributes this to the close public 
scrutiny it has received. 

But the recent Senate action, failing to fund the $290 million Fiscal 1971 
appropriation, has thrown a monkey wrench. into the well-oiled manage­
ment, disrupting the program. Managers now state that unless the Govern­
ment adheres to its spending plans, the program must be stretched out and 
costs will rise. Thus, any reduction in programmed spending makes no 
fiscal sense. The government is left with the two alternatives: spend 
$1. 1 billion and get nothing, or spend an extra $200 million and finish the 
program according to plan. 

What about possible overruns? There are .. ~'suggestions" that the Govern­
ment might have to put up another $2 billion or more to complete the pro­
gram. Such statements are, indeed, nsuggestions". The manufacturers 
have been, and still are, below their budgets. Moreover, in any overrun 
their share of the costs would increase 150%, according to contract. Re­
cently President Nixon has stated that he would request no further Govern­
ment funding after completion of the prototype. Thus, there 1s no evidence 
to support these "suggestions." 

• 
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How do~s this program fit in with the nation's other pressing needs? 
It will help us to meet them. Far from representing a bad priority, the 
SST actually will help us meet other pressing priorities. Even the most 
desirable social pr·ograms represent outlays which are not recovered; 
such programs, moreover, do not improve our balance of payments. The 
SST will recover the government's investment and will create new revenues. to 
be applied to social needs. It does this in three ways: 

Balance-of-Payments: At present, some 85% of the world's commercial 
airplanes are American-built. This represents some $2 billion in foreign 
sales annually. But this market faces a strong challenge by the Europeans. 
In addition to their own SST, Concorde, they have the A-300 "airbus" or 
jumbo jet, and the Mercure short-haul jet. ' 

Why is this significant? Because airlines consider a manufacturer's 
"family" of aircraft in buyingnew planes. They would not buy subsonic 
jets from us and supersonics from Europe; they would instead buy a com­
·plete European line. Today, all manufacturers are building jumbo-jets 
because the airlines would not buy from a company that built only the 
smaller ones. In 1980, the same will be true for SST's. 

Between now and 1990, the foreign aircraft market will aggregate some 
$50 billion, including spare parts. This much foreign trade is not easily 
generated or maintained. Our SST represents a superior product, and 
will allow us to maintain this market--if we build it. U we do not, the 
Europeans will build a larger, more productive Concorde II, which is al­
ready under study-- and our aviation industry will suffer greatly. It is 
for this reason that the AFL-CIO Executive Council has endorsed our 
SST program. 

Taxes: Some 50,000 people will be working on our SST, and these jobB 
will primarily be at the highest skill levels. Another 100,000 service 
jobs will be created through the multiplier effect. All these people will 
pay taxes. In addition, the strengthened aerospace industry will continue 
to pay its share of the taxes; the whole industry will benefit, and so will its 
tax-paying ability. The annual taxes will aggregate $10. 5 billion by 1985. 

Royalties: Every plane sold will return a royalty. Already 129 are on 
order; these would suffice to repay 43% of the government's outlay. The 
conservative forecasts of Boeing show that 515 will be sold; these studies 
are not "iffy" but are conservative, since Boeing must stake its future 
planning on their correctness. Other studies sho.v as much as 800 sold. 
Even if only 500 are sold, this would still net the government $1 billion in 
clear profit. The SST program ls thus a rarlty: lt wUl make money for 
the government, not take money from the government. 
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What's the status of the foreign competition? Some people have attempted 
to downgrade the competitive challenge of the Concorde. There is no basis 
for downgrading Concorde. E. H. Burgess, of British Aircraft Corporation 
(builder of the Concorde} gave a progress report in November to a group 
of aerospace experts in Washington. He reported that its manufacturers 
have begun building the seventeenth airframe. Developmental tests on the 
prototypes have led to a gain in payload of 4000 pounds, and sideline noise 
has been reduced by 5 decibels through these tests. Aviation Week has 
more recently reported that a decision tD commit to full-scale production is 
expected shortly; that a decision to cancel the program would be supported 
by only 28% of the British public; and that BOAC will be placing its first 
orders for production aircraft on Feb. 15. The Concorde is here, and 1t wUl 
not go away. 

How is private industry supporting the program? The Government ls pro­
viding·90% of the developmental costs of the SST. But private industry 
has never paid for commercial airplane development on any major scale. 
The 747's development was largely paid for by the Air Force, since the 
747 is a commercial version of Boeing's proposal for the C-5. The 707 
grew out of developmental work on Boeing's jet bombers, also paid for 
by the Air Force. In the case of the SST, support comes notfrom the 
Air Force but from the Department of Transportation. 

On the other hand, private industry has supported th.is project on an un­
precedented scale. In the early 1950's,Boeing spent $16 million of its own 
money to build the 707--a huge sum for that day. Today, the airlines 
and manufacturers are putting up some 30 times that amount. The 129 
planes on order represent unprecedented airline Interest. At Uils stage 
in the development of the 707, none were on order; the first 707 was 
not ordered till its prototype was already flying. 

What will SST operations cost the customer? There are those SST critics 
who have suggested that supersonic travel would be very expensive, or that 
it even would have to be subsidized through higher fares for subsonic 
flights. The facts are otherwise. 

Our SST wlll be twice as expensive as a 747. But it will also be twice as 
productive, productivity being measured in number of: seats times speed. 
Operating costs, in cents per seat-mile, will be intermediate between 
those for the 747 and those for the 707, according to Professor Wilbur C. 
Nelson of The University of Michigan. Thus, SST travel could be pro• 
vided at today's fares, and certainly without increasing general air fares. 
But the airlines expect SST travel to prove so popular that they will impose 
an "SST surcharge", to prevent an exodus from their subsonic jets, in which 
they have a large investment. 
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This is the point tomal with another fallacy: that SST operations will 
cause a large drain on the world's oil resources. Some have stated that the 
SST would use one-third of the nation's fuel consumption by 1980. This il­
lustrates the mischief of a misplaced decimal point. In 1990, all commercial 
aviation together will consume som~ .2% of the world's fuel consumption 
The world's SST's wlll consume only"' a fraction of this. The true figure 
is not 1/3 the consumption but 1/300--and this fleet will carry some 
80 million passengers per year. 

Will the SST pollute the atmosphere? There is no valid evidence that 
SST operations will be environmentally offensive. There are theories that 
the SST may alter the weather or disrupt the stratospheric ozone layer 
which shields us from harmful solar ultr3.violet. However, the weight of 
scientific opinion refutes such theories. The experience of twenty years 
of supersonic military flight also fails to give cause for alarm. At present, 
it cannot be proved _conclusively that there will be no noticeable effect. 
But claims to the contrary are, in the main, mere speculation, lacking 
in foundation and in evidence to support them. 

Nevertheless, it is necessary to conclusively settle this question. Thus, 
a research program is under way in the DOT. This program has the ap­
proval of the President's Environmental Quality Council, and is led by ex­
perts from ESSA, FAA, the Department of Commerce, and other'agencies. 

The question of atmospheric effects is difficult to answer conclusively. 
because the pertinent quantities--mean temperature, rainfall, ozone con­
tent, and the like- -fluctuate widely due to natural causes. These fluc­
tuations are very difficult to predict, and they represent effects far larger 
than the SST would create. Thus, a single large thundercloud, common 
throughout the world, may inject more water vapor into the stratosphere 
than a fleet of SST's. Three voJcanlc eruptions in the last eight years 
have spewed more pollution (dust and sulfur compounds) into the atmos­
phere than have all the activities of mankind through history. Yet even 
these volcanoes do not appear to have caused climatic change. Thus, any 
SST effects may be very difficult to observe--much less to be identified 
as producing harmful effects. 

One who shares these views is Dr. William W. Kellogg, who headed up the 
MIT Study on Critical Environmental Problems. The conclusions of this 
study, which pointed to the SST as a cause for concern, have been claimed 
by environmentalists to be a major reason for cancelling the SST program. 
But, Dr. Kellogg has stated that "nowhere have we indicated that we believe 
SST development should be held up pending the resultsn of studies such as 
that underway 1n the Department of Transportation. 
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What about sonic boom? The SST has been attacked on the grounds that 
if it operated overland, its sonic boom- -produced by its supersonic speed-­
would prove a major nuisance and annoyance. But in 1964 the program man­
agers committed the SST project to only over-water supersonic flight, wit~\ 

·supersonic flight also permitted over the uninhabited wastes of the Arctic. 
The plane has been designed to operate efficiently while flying subsonically. 
Predictions of its profitability, and of the 500 or more planes to be sold, 
have been based on the avoidance of overland supersonic flight. In its 
operations, it will not reach the speed of sound immediately after takeoff, 
but will do so 100 miles off the coast, thus protecting most shipping and 
fishing from the annoyance of sonic booms. 

Will this re~triction on overland flight be lifted? The great concern the 
issue has received is ample evidence it will not Neither the manufac­
turers nor the airlines need such overland flights, and the strong public 
reaction that would attend any such proposal will serve to maintain this 
position. Although this restriction has not been written into law, the 
manufacturers and airlines WOUld Welcome and. DUpport SUCh a law, as an 
indication of the good faith they have shown 'over the sonic-boom issue. 

Isn't the SST a very noisy airpl~me? There are two pertinent types of 
noise. "Community noise" is noise made while flying over the community 
during takeoffs and l~.ndings. In this category, our SST is only half as 
noisy as current jets. The reason is that with its powerful engines, the 
SST can approach or leave the airport at a steep angle of climb, rather 
than linger over the community as do today's jets. 

"Sideline noise" is generally confined to the airport proper, and is emitted 
during the takeoff roll down the runway. ·Until recently, program managers 
have stated, with considerable candor, that they did not anticipate meeting 
FAA standards for sideline noise. The FAA standard is 108 EPNDB 
("equivalent perceived noise-decibels", a standard measure of the psycho­
acoustical annoyance of noise). This is about as noisy as a loud truck on 
the highway. These managers stated they could do no better than 112 EPNDB, 
and for this admission the SST was denounced as a noisy airplane. Sen. 
Proxmire proclaimed that failure to meet the FAA level would constitute 
cause for bilnning. _the SST from our airports. 

But now the situation is entirely different. An intensive research program 
had been undertaken to lower the sideline noise without compromising the 
low community noise, and this program baa succeeded. Through a judi­
cious redesign of the engine, it will now meet a sideline-noise level of 
106 EPNDB. This is slgnlflcantly less tnan the FAA limlt. The noise 
problem thus ceases to be a stumbling-block to the program. 
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We of FASST believe that our SST program represents a timely and neces­
sary effort. It will promote new revenues to help meet national needs. 
It will aid in maintaining our strong export market in aviation, and in 
maintaining the strength of the aerospace industry--the nation's largest 
manufacturing industry. Sonic boom has never been a problem, since 
all along it has been a thing to avoid; and noise now falls into the category 
of "problems solvedn. Environmental questions will be settled through 
a tlmely program of research, concurrent with future development of the 
airplane. It ls a good program. · 

5'1-453 0 - '11 - 45 
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Fly America's SuperSonic Transport 

2503 Student Activities Building 
The University of Michigan 
Ann Arbor, Michigan 48104 

WHO NEEDS THE SST? 

ATTACHMENT 2 

Airline travelers, for one, and quite a few of them too. If 500 SSTs 
make three flights a day, being only half-full, that's still 80 million pas­
sengers per year. That's no "jet set". 

After all, in airline operations, speed is the name of the game. That's 
why people fly, when they could save money by taking the bus. That's why 

. the early jets caught on so quick. The SST will cut flight times by half or 
more. That's three hours to Europe, instead of seven-- and less than ten 
hours to Japan or across the Pacific, instead of the better part of a' whole 
day. It means, in flight times, making the Pacific look like the Atlantic-­
and the Atlantic look like a river. Of course, you still have to take time 
getting to and from the airport. But plenty of people are working on that 
problem. That's why we have the new 12-year, $10 billion program for 
mass transit. 

People who live near airports will also appreciate the SST. One does 
the work of up to four conventional jets. This means airports need not ex­
pand to serve larger and larger airline fleets, gobbling up nearby com­
munities in the process. Also, the SST takes off and lands at such steep 
angles that it does not linger noisily over the community, but instead is 
up and away, taking its noise along. Unlike current jets, the SST confines 
its noise mainly to the airport itself, where people in the community wlll 
never hear it. And even this airport noise will meet or better the new 
Federal standards, despite the critics who said "it couldn't be done." 

Finally, people who want more social programs will (in time) see that 
they need it, too. These programs have to get revenues from somewhere. 
The SST is that "somewhere. " The program needs about $400 million more 
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to get off the ground- -and then every plane sold will pay the government a 
royalty. Eventually the government will get at least $1 billion in pure profit 
on its investment. That's enough to build 100 large hospitals, 400 schools, 
100,000 units of housing. Ar,j that doesn't even count the $6 to $10 billion 
1n taxes generated by the SST program · 

For the SST will do even more. It will provide 150,000 new jobs-­
and every one of them means taxes to support social programs, rather than 
people needlng help from these programs. And, it represents a product 
which foreign nations will buy- -thus putting money into this country, and 
securing American jobs. U we don't build it, the airlines will buy foreign­
built airplanes. And that means money flowing out rather than in, and 
European jobs being supported at the expense of American jobs. That's why 
the AFL-CIO has come out in support of the SST. 

Who needs the SST? Well, who needs the aviation industry anyway? 
Who needs its fast travel, its jobs, its foreign trade? Why, no one would 
ever notice them. Unless they were gone. 
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~fr. McFALL. Thank you very much, David, for a very fine state­
nlent. 1Ve have been trying for the last 4 days to find out all the 
facts and all the argun1ents, and in a sense yours is a very fitting bene­
diction to our efforts. Are there any questions? 

l\{r. CoNTE. Yes. How n1any men1bers are ther~ in your organ­
ization? 

l\Ir. FRADIN. 1Ve don't have members per se. 'Ve are 1nore or less 
an ad hoc committee. In a period of a few 1nonths it is awfully hard to 
make up 1nembership cards, and so fotth. 

l\Ir. CoNTE. How nlRny getting together? 
Mr. FnADIN. 1Ve have got son1e 20 to 30 working on the project fron1 

the University of Michigan alone. 
~Ir. CoNTE. Do you fly 1 
Mr. FRADIN. Yes, I do. I am a certified flight instructor. 
~fr. CoNTE. Do you belong to an aero club~ 
Mr. FRADIN. Yes, sir, I started the one at the University of 

Michigan. 
~{r. CoxTE. I sort of take issue with you. I think I have a little 

cotnmunication with youth. I have four of them myself, three in 
colle~e. You toss around this copping out business. I think you are 
unfair. I don't know how I am going to vote in another 15 minutes, 
but certainly if I decided to vote against this it is because of deep 
convictions, not that I an1 copping out. I think this is an unfair con­
demnation of individuals, whon1 I am sure, hold sincere beliefs about 
this n1atter. As I said earlier, I wisl- I was convinced against the 
progran1 as Mr. Yates, or as convinced for the program as Mr. Boland. 
They have no proble1n and maybe you have no problem, but there are 
a lot of J?eople that have problems. 

I am Just a hawk here in the Congress when the Federal Govern-
1nent gets in and starts subsidizing: thin~s. I fight everything that is 
subsid1zed. I don't like it.. I think tf a t.htng has merit it should stand 
on its own two fret, that private industry ought to do it and not 
cmne to the Federal Government. I have got industries in my district 
that need money badly, that need help. They want to stay in the fore­
front in engineerinf fields such as electrical engineering. They don't 
cmne to the Federa Governn1ent and say, "Look, you build this for 
us. You build this heavy transformer for us. 1Ve want to stay in 
competition with the French and the British." They just go ahead and 
do it themselves. So people who oppose this progra1n do so because 
they have real, deep-seated, sincere beliefs. They are not going to cop 
out on you or nnybody else. That is aU I have to say. 

~fr. YATES. I have no questions. 
~{r. ~fcFALL. Thank you, David. That concludes our hearings. I 

think these hearings have been very beneficial to the committee and 
I would like to thank all the witnes...~s who appeared this week for 
their fine testimony. 

STATEliENT OF CoNoRESSliAN JOSEPH P. AnnABBO 

1\Ir. l\fcFAu •. The committee is in receipt of n. statement from 
Congress1nan Addabbo of New York regarding funds for the SST. 
It w11l be inserted in t.he record at this point. 

(The information follows:) 
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STATEMENT OF CoNORESS~IAN JOSEPH P. ADDABBO 

l\Ir. Chairman, as bearings on the Department of Transportation's budget 
request for fiscal1972 begin, I want to take this opportunity to urge my collMgues 
on the Appropriations Committee to weigh very carefully the proposed funding 
of the su!X'rsonic transport project. 

As the Representative of the Seventh Congressional District, Xew York, in 
which KE>nnedy Airport is located, I have followed this issue closely and hn,·e 
opposed all Federal funding for development of the SST. I have done so for se,·­
ernl reasons, among thl"m my conviction that there is no economic justification for 
the project; there are grave E>nvironmental problems connected with the pro­
gram and few projects deser,·e lower priority. 

In light of thE> recent public relations campaign in support of the SST, I also 
wRnt to rem imt this subcommittee of optimistic statements in the past about 
the ability ( ,r wlllingness of the aircraft industry to control air and noise 
pollution an( weigh this against the substantial costs im•olved and the number 
of Americans to be benefited. \Ve should c-onsider who will use the SST and 
the need for its development. We should com:ider not only our Nation's domestic 
priorities b11t those who need our help awl those who do not. 

No one disputes the fact that very few Americans will ever travel by super­
sonic aircraft. It is a luxury item we cannot afford-a luxury for the wealthy 
and a tax burden for Americans in middle and low income brackets. This is 
further brought out by a recent study. Those who support the SST tell us that 
fears about increased air and noise pollution are unwarranted. I remember when 
FAA officials told us in 1957 that jet aircraft at Kennedy International and other 
airports would be as quiet as prop aircraft. I have no reason to believe opthnistlc 
statements about the SST are any more accurate. 

The SST poses a threat to the envlronmE>nt which we must resist and this 
threat Includes operations at U.S. airports by foreign supersonic aircraft. In­
stead of worrying about whether France or the Soviet Union will capture the 
SST market, we should concern ourselves with procedurE"S to protect our environ­
ment from the air and noise pollution which any supersonic aircraft wlll cause. 

STATEMENT 01•• THE RAPID CITY CnAPrER OF THE lzAAK 'VALTON 
LEAGUE OF Al\IERICA 

Mr. McFALL. The cotnmittee is in receipt of a letter fron1 ~fr. ~fike 
Kasch, President of the Rapid City, S. Dak., chapter of the Izank 
'Valton League of America. It will be inserted in the record at this 
point. 

(The information follows:) 

Rep. GEORGE MAHON, 

IZAAK \V ALTON LEAGUE OF AMERIC.o\, 
RAPID CITY CHAPTER, 

Rapid Oity, S.Dak., Ji'ebruary 25, 19'11. 

Chairman, House Appropriations Committee, 
lVashington, D.O. 

DEAR SIR : This letter Is to urge your committee to withhold any further fund­
Ing of the proposed Supersonic Transport (SST) project. 

The proposed SST appears to benefit only a few, and since research has 
already shown It will damage the environment, It will, In the long run be harm­
ful to all. 

Please acknowledge and enter this letter In the •hearing records. 
Thank you. 

Sincerely, 
1\IIKE KABOH, Preaident. 

AMERICAN LEGION RESOLUTION 

Mr. McFALL. The committee is in receipt of a resolution adopted by 
the 1970 National Convention of the A1nerican Legion regarding 
SST appropriations. ltl\vill be inserted in the record. 

,I 



(The resolution follows:) 

Hon. JOHN J.l\lcFA.LL, 
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NATIONAL LEGISLATIVE COMMISSION, 
March 8, 19'11. 

Chairman, Subcommittee on Tran8portatfon, House Committee on Appropriations, 
lJ'asMngton, D.O. 

DEAR CHAIRMAN McFALL: Enclosed is a copy of Resolution 584 adopted by the 
1970 National Convention of The American Legion urging the Congress to ac­
celebrate all appropriate measures the development and production of an 
AmPrlcan supersonic transport aircraft. 

It will be aru>reciated If you will include this letter and the resolution in the 
permanent record of the hearings presently being conducted by your subcom­
mittee on continuing appropriations for the Department of Transportation, ln­
cludtngfunds for the SST. 

Sincerely yours, 

RESOLUTION No. 584 

HERALD E. STBINGEB, 
Director. 

52D NAT ION AL CONVENTION OF THE AMERICAN LEGION HELD IN PORTLAND, OREG., 
S~MBEB 1-3, 1970 

Committee : National Security. 
Subject: Development of a U.S. supersonic transport aircraft. 

'Vhereas, the development of a suPersonic transport aircraft represents a 
major advancement in aviation technology requiring the development of large­
scale fabrication techniques for the titanium structure, new materials with wide 
applications beyond aviation; very large and efftclent turbine engines capable of 
generating nearly 70.000 pounds of thrust, and other major advancements In in­
strumentation and flight control systems; and 

Whereas, the experience and technology developed In designing and producing 
the supersonic transport can be applied to future military aircraft: Now, there­
fore, be it 

Resolved, by The American Leglmz. in National Oo·nventfon aasembled in Port· 
land, Oreg., September 1, 2, 8, 19'10, That we urge the Congress to accelerate by all 
appropriate measures the development and production of an American supersonic 
transport aircraft. 

STATEMENT oF THE NATIONAL SociETY OF PRoFESsiONAL ENGINEERS 

Mr. Mc~~ALL. The c01nmittee is in receipt of a statement from the 
National Society of Professional Engineers regarding the need to 
continue SST development work. It wtll be inserted in the record a.t 
this point. 

(The information follows:) 

STATEMENT OF TilE NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS TO THE CoM· 
MITTEE ON APPROPRIATIONS ON DEVELOPMENT OF THE SUFERSONIC TRANSPORT, 
~lARCH 1971 

The National Society of Professional Engineers appreciates the opportunity 
to prpsent \'iews on continued Government funding of the supersonic transport 
development program. Our Society, a nonprofit organization headquartered in 
'V~.shtngton, D.C., consists of some 67,000 individual members engaged in vir­
tually every phase and aspect of engineering, including private practice, indus­
trial, educational, and governmental employment. We offer several observations 
which seem paramount to us in consideration of the question of whether further 
Federal funds should be made available to complete the SST development pro­
gram. 

In the first plaL>e, abandonment of the program at this late stagP- would mean 
a waste of considerable funds already ln\'ested In the program and years ot 



709 

precious time. As the committee ls well aware, as of the beginning of this year, 
the Government investment in the SST to date totals $813 million of an antic­
Ipated $1.3 billion expected commitment. In addition, 9 of the 12 years involved In 
the contemplnted completion of the program ha,·e already been consumed. The 
SST has now inoved to the prototype construction phase with the first prototype 
tllght scheduled for 1972. All of this money, time, and solid achieYement to date 
wlll be completely wasted If the program were to be terminated at this point. 

Equally important, perhaps, to engineers is the fact that the program's 
termination may well result In the dissolution of the engineering and technological 
work forces which have been put together in many plants across the entire coun­
try by numerous contractors and subcontractors engaged in one aspect or another 
of the project. Extensh•e engineering and technical expertise bas been assembled 
and the experience of the 9 years of research leading to the present status of Le 
program should not be allowed to be dissipated. If the United States is ever to 
answer a number of the problems being posed by this challenge, It is imperative 
that this expertise not be lost. Should the program be terminated or even deferred, 
the teams of experts simply cannot be put together again once they have been 
disbanded. 

The aerospace capability of the country and the related research inYolved In 
expanding our knowledge of air transportation have been seriously disrupted by 
reductions In defense and aerospace allocations over the past year. The Nation's 
leading role in aircraft developm~;~nt and manufacturing wlll be further jeopard­
ized by terminating the SST program at this time. 

We are well aware that opposition to continuing the program bas been expressed 
by those earnestly concerned with potentially adverse effects on the environ­
ment. There is little doubt that many questions which have been thus raised are 
presently unanswered. But no one will actually know the answers until, and unless, 
th~ prototype is in fact tested. Unless carried to a conclusion, the possible effects 
ot the SST's operation on the environment cannot 'be known and adverse effects 
cannot be countered. 

A considerable amount of the money already Invested in the program, as a 
matter of fact, has been earmarked for purposes of Insuring that this aircraft 
will be operationally compatible with the environment. This research will pro­
vide the answers not only with respect to effects produced by the SST, but also 
will aid In improving conditions created by other aircraft types already in use 
as well as nonalrcraft-assoclated activities which also affect our environment. 

The program en\·isions the construction and testing of two prototype air­
craft and the effects of their use. ThPse two airplanes will not menace the 
environment to the extent opponents predict. On the contrary, they will pro­
vide the answers necessary for an intelllgent assessment of the program's future 
worth in terms of environmental eft'ects. Should the concerns of the environ­
mentalists be found stlll valid following this limited testing, the Congress, 
having full control over the plane's future production, can eft'ectlvely prevent 
further development of the aircraft. 

Although we have not· discussed other benefits which proponents cite in favor 
of continuing the program, such as the need to maintain a favorable balance of 
trade position in the ";orld, the potentials of tax re\·enues to State and local 
Governments as well as the Federal GoYernment, the Impact on U.S. aviation 
leadership, and the effects of losing a valuable market to the British, French, and 
Russians who are already filght testing their prototypes, we are not unaware 
ot such factors. Our principal concern is the adverse effect abandonment of the 
program at this stage in de\'elopment would ha\'e on the assembied engineering 
and technical expertise, the loss of time and monpy already Invested, the need 
to prove possible environmpntal effects, and the worsening of the present eco­
nomic climate which is so adversely affecting a considPrable number of engineers 
at the present time. 

'VP do feel such an important decision as abandoning this program should 
not be made without at lPast carrying it through the prototype construction 
and testing phase--particularly shtet' the Congress has full control of its future 
at that point in time. 
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