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Preface

This folder contains working papers collected to date on a NASA-sponsored

history project to document the events leatling up to the July 20, 1989, speech

setting forth the objectives of the Space Exploration Initiative.

Included in the folder are a chronology of events, briefing papers produced by the

NASA Working Group laying out proposal, briefing charts used to present the

proposal, a copy of the President's speech, and an essay summarizing the events

that led up to the announcement. Additionally, two of the interviews conducted

as part of the project are enclosed.

As of this date (February, 1992), the project continues with additional interviews

and refinement of the history. Until all interviews have been conducted and

integrated into the history, this folder and accompanying materials should be

treated as work-in-progress and not distributed or promulgated in such a way as

to suggest that they constitute a definitive history of the initiative.



Additional interviews, briefing papers,and documentscollectedas part of this

project but not containedin this folder havebeenplacedin the NASA History

Office.

All interviews have been edited by the principal investigator so as to remove

obvious grammatical errors and redundant phrases.

Any views or conclusions expressed herein are solely those of the principal

investigator and do not represent the officfal policy of the National Aeronautics

and Space Administration.
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Introduction

Back to the Moon and on to Mars

On July 20, 1989, President George Bush proposed that the United States undertake as

the long range objective of its civil space program an initiative that would lead to the

establishment of a permanent base on the moon and a human expedition to Mars. His speech,

delivered from the steps of the National Air and Space Museum in Washington, D.C., on the

20th anniversary of the first landing on the moon, gave official blessing to what had long been

the unapproved purpose of the American civilian space.

In 1961, it took a crises -- the space race -- to speed things up. Today we don't

have a crises. We have an opportunity. To seize this opportunity, I'm not

proposing a 10-year plan like Apollo. I'm proposing a long-range, continuing

commitment. First, for the coming decade -- for the 1990's -- Space Station

Freedom -- our critical next step in all our space endeavors. And next -- for the

new century -- back to the Moon. Back to the future. And this time, back to

stay. And then -- a journey into tomorrow -- a journey to another planet -- a

manned mission to Mars.l

tWhite House Office of the Press Secretary, "Remarks by the President at 20th Anniversary

of Apollo Moon Landing," the steps of the Air and Space Museum, Washington, D.C., July 20,

1989.
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While the Presidentand his staff chosethe time for setting out this policy, career

employeesof theNational AeronauticsandSpaceAdministrationstrongly influencedthe shape

of theSpaceExplorationInitiative. During thetwo yearsprior to thePresident'sspeech,NASA

civil servantsconducteddetailedstudiesthatprovideda technicalfoundationanda rationalefor

theproposedinitiative. NASA civil servantssignificantlyalteredtheoriginal thrustof theWhite

Housepolicy. The focusof the SpaceExplorationInitiative changedconsiderablyasthe issued

movedfrom conceptionto decisionwithin the White House. Although NASA officials were

obliged by presidentialadvisersto consideroptions, the NASA preferencefor a moon/Mars

focusemergedrelativelyunscathedfrom White Housereview. This wasmadepossiblein large

part by the decisionto no___!tsubjectthe initiative to a full, formal White Housereview by the

variouspresidentialoffices and councils.

Like most major spaceflight initiatives beforeit, the SpaceExploration Initiative (SEI)

decisionwasprecededby a multi-year processof datacollection and analysiswithin NASA.

Theability of NASA civil servantsto conductstudieson behalfof a yet-unapprovedpolicy was

encouragedby NASA executivesanxious to define the purposeand direction of U.S. space

efforts, by White Houseofficials who in 1988embracedthe generalgoal "to expandhuman

presenceandactivity beyondEarth orbit into the solar system,"and by membersof Congress

supportiveof the overall desire for long-rangeobjectivesin space.2

Respondingto thesedevelopments,aswell as to the agency'sown explorationculture,

NASA officials fully two years prior to PresidentBush's speechestablishedan Office of

2TheWhite House,Office of the Press Secretary, "Fact Sheet: Presidential Directive on

National Space Policy," February 1 I, 1988.
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Exploration at NASA headquartersto coordinate the effort that would lead to an approved

program. They also assigned officials at the NASA field centers the task of conducting basic

engineering studies. As a result of these activities, when the White House staff brought up the

issue in the Spring of 1989, NASA officials had already assembled a large data base from which

they could draw technical estimates and cost analysis. In less than two weeks during the first

half of June, 1989, a Working Group made up of NASA career civil servants pulled that

information together and prepared the briefing material that provided the technical foundation

for the White House decision.

There was a huge base of data on moon/Mars that went back not just to John

Aaron [head of NASA's Office of Exploration from 1987 to 1988], but to Sally

Ride and the National Commission on Space .... It turned out that all the

engineering data from all of the trade studies that had been going on... were all

due and available the first week in June. 3

Having previously assembled a large data base on moon/Mars exploration, NASA officials found

themselves in a much better position to influence the outcome of the decision than if they had

been obliged to create such material as the white House reviewed the initiative.

The thrust of the exploration emphasis that White House officials suggested to NASA as

the review process began differed significantly from the objective that President Bush eventually

embraced. Officials in the Office of the Vice President initially requested that NASA formulate

a relatively simple objective that would lead to a major accomplishment by the year 2000 and

take advantage of Space Station Freedom. The most likely program to meet these criteria was

3Franklin D. Martin interview, March 15, 1991, NASA History Office.
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a return to the moon;a quick sprint to Phobosalso qualified. NASA officials implored White

House officials to look beyond the year 2000 and endorsea comprehensiveprogram that

incorporatedpracticallyall of NASA's long rangegoals,including Mission to PlanetEarth, a

lunar base,robotic missionsto Mars, and theeventualhumanexplorationof Mars. What thus

beganas a searchfor a relativeshort-rangeobjectivewithin the White Housebecamea more

comprehensiveundertakinginvolving humansand robots, earth, moon,and Mars. The earth

emphasis was later subsumed under the larger undertaking so that the focus became a lunar base

at an unspecified date in the 21st century, whioh in turn would pave the way for human

exploration of Mars.

From the start, NASA officials single-mindedly advocated their long-held dream of lunar

and planetary exploration by humans. The original briefing papers that the Working Group

prepared for NASA Administrator Richard Truly to deliver at the White House proposed "a

permanent research facility on the Moon... [and] robotic exploration of Mars to support human

exploration early in the next century. 4 It did not contain options. White House officials asked

NASA to add options. NASA officials did this by presenting a scenario that would send humans

(preceded by robots) directly to Mars early in the 21 st century, bypassing the moon. A second

option provided for a planetary exploration program using robots only, with a focus on Mars.

The options were presented to White House officials and to four outside groups called in by Vice

President Dan Quayle to hear the NASA proposal and react to it. Additionally, Quayle and

Truly presented the proposal to members of Congress with space policy responsibilities.

4"The Objective," from Mark Craig, "A Senario for Human Exploration of the Moon and

Mars," June 13, 1989.
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NASA officials won approvalfor their preferredoption in large measurebecausethey

were not obligedto subjecttheSpaceExplorationInitiative to afull White Housepolicy review.

Although a large numberof White Houseofficials participatedin the eventsthat led up to the

President'sspeech-- including Vice PresidentQuayleandhisstaff, secondechelonpresidential

assistantsand speechwriters, andthe President'sprincipaladvisers-- thedecisiondid not wind

its way throughtheofficial White Housestaffsystem. The NationalSpaceCouncil, established

earlier in 1989for thepurposeof reviewingnationalspacepolicy, did not formally takeup the

initiative before the President'sspeech,nor were.the membersofficially briefed on it prior to

that event. The preferencefor an extramuraldecisionwasenhancedby the desireof White

Houseofficials to preventprematureexposureof the initiative prior to the President'sJuly 20

speech,andby theabsenceof anystrongcenterof oppositionwithin theExecutiveOffice of the

Presidentto the initiative.

The SpaceExplorationInitiative, asa result,movedrapidly from conceptionto decision.

NASA receivedtheWhite Houserequestthat it beginformulatinga proposalon May 31, 1989.

PresidentBushannouncedthenew policy lessthan two monthslater, on July 20, 1989. Unlike

the decisionsto approve the SpaceTransportationSystemin 1971-72and the spacestation

Freedomin 1983-84,NASA officials were not obligedto compromisetheir vision or bargain

extensivelywith White Houseinterestsasaprerequisitefor presidentialapproval. Thedecision,

however,did not emergein the President'sspeechwith asmuchspecificity as wascontainedin

the NASA-preparedbriefing documents.
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Space Exploration Initiative

Chronology

12/16/59

I. BEGINNINGS

NASA's Long-Range Plan calls for "manned exploration of the moon and the

nearer planets. ''t

5/25/61 President John F. Kennedy commits the U.S. "to achieving the goal, before

this decade is out, of landing a man on the moon and returning him safely to

the earth. ,,2

9/69 The Space Task Group urges President Richard Nixon to set as a goal "a

manned Mars landing before the end of this century. ,,3

12/19/80 The NASA Transition Team (George M. Low, chairman) urges President-elect

Ronald Reagan to define "the purpose and direction of the U.S. space

effort. ,,4



1986

10

The Report of the National Commissionon Space(PaineReport) recommends

a long rangespaceplan that would includehumansettlementson the Moon

and Mars.5

6/87 NASA Administrator JamesFletcherestablishesa NASA Office of Exploration

to "coordinateagencyactivities that would 'expandthe humanpresencebeyond

Earth,' particularly to the Moon and Mars."_

8/87 A NASA Report by Dr. Sally K. Ride identifiesa lunar outpostandhumansto

Mars as two of the four "leadershipinitiatives" that might form the basisfor

the future U.S. civilian spaceprogram.7

2/11/88 PresidentRonald Reaganapprovesa National SpacePolicy that includesthe

overall goal "to expandhumanpresenceandactivity beyondEarth orbit into

the solar system.,,8

11/88 The NASA Office of Exploration (headedby JohnAaron) issuesa report

settingout threepathwaysfor the explorationof the Moon and Mars. 9

12/1/88 Dr. Franklin D. Martin replaces John Aaron as Assistant Administrator for the

Office of Exploration._°



II. THE INITIATIVE
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1/20/89 George Bush is inaugurated as President of the United States.

3/1/89 President Bush transmits to Congress a message announcing the composition

and functions of the National Space Council, to be chaired by Vice President

Quayle. it

3/1/89 Dr. Mark Albrecht is appointed Director of the Staff of the National Space

Council. xz

As a result of interviews preceding his nomination as NASA Administrator,

Admiral Richard Truly submits a one-page white paper to White House Chief

of Staff John Sununu raising President Bush's opportunity to set national space

goals; Bush replies, x3

3/16/89 President Bush states at a Forum Club luncheon in Houston that he has "not

reached a conclusion on whether the next major mission should be a manned

mission to Mars," but has asked the National Space Council "to come forward

with its recommendations..14



4/89 Vice PresidentQuayleraisesthe explorationinitiative with PresidentBush,

receivesa go-aheadto pursuetheissue. Periodicconversationsbetweenthe

two followJ 5

12

4/5/89 Vice PresidentQuayleannouncesthat the National SpaceCouncil will study

thepossibility of a lunar baseor expeditionto Mars in time for the president's

fiscal year 1991budgetproposal,but warnsthat budgetconstraintsmay

precludeany grandinitiatives._6

4/12/89 PresidentBushannounceshis intention to nominateAdmiral RichardH. Truly

asthe eighth NASA Administrator._7

4/20/89 PresidentBushsignsExecutiveOrder 12675establishingtheNational Space

Council.a8

5/11/89 Mark Albrecht asksPhilip Culbertsonto recommendan explorationprogram

that NASA could accomplishby the end of the century that would makeuseof

the spacestation,t9

5/25/89 Mark Albrecht calls Admiral Truly to askwhetherNASA could return to the

Moon by the year2000; Truly confirms the White Houserequestwith Vice-

PresidentQuayle.2°



5/26/89

13

Culbertsonreportsto Albrecht that NASA couldaccomplisha lunar landingor

a sprint to Phobos by the end of the century given an Apollo-scale activity. 21

5/31/89 At the Office of Exploration sponsored "Pathways to the Planets" Conference,

Mark Albrecht meets with Admiral Truly, Frank Martin, J. R. Thompson, and

Philip Culbertson to solicit NASA's proposals for a new space exploration

initiative. This leads to a request by Vice President Quayle, dated May 31,

that NASA prepare options and reeommendations "for [a] Presidential decision

to take advantage of unique opportunity of July 20 [and] to achieve significant

milestones in [the year] 2000. 22

III. THE STUDY

5/31/89 Admiral Truly establishes a working group to meet at the Johnson Space

Center and pull together the details for a Moon/Mars exploration initiative

proposal. Participants include Frank Martin, John Aaron, Mark Craig,

Charles Darwin, Mike Duke, Darrell Branscome, and Aaron Cohen. 23

6/4/89 The working group assembles at the Johnson Space Center and begins its

work. 24



6/13/89 Mark Craig andother membersof theworking group presenttheir work to

Admiral Truly and other NASA officials at the Holiday Inn in Washington,

D.C. They propose"a permanentresearchfacility on the Moon in the year

2000 [and] robotic explorationof Mars to supporthumanexplorationearly in

the next century." See"A Scenariofor HumanExploration of the Moon and

Mars," Mark Craig, June 13, 1989. (Thechartsusedfor this briefing

providedbackgroundmaterial for thecharts that eventuallywent to the White

House.)25

14

6/15/89 Admiral Truly, Frank Martin, and Mark Craig presentNASA's proposalto

Mark Albrecht at the Holiday Inn, who suggestschanges. SeeNASA, "Draft

Briefing Package,"June 15, 1989.26

6/15/89 Admiral Truly and Frank Martin presentNASA's proposalto Vice President

Quayle. They recommenda lunar outpostby the year2000 and a human

outposton Mars in the 21stcentury, to be precededby robots. Also attending

were Mark Craig, J. R. Thompson,Mark Albrecht, and two White House

aides. SeeNASA, "Civil SpaceExploration Initiative. ''v

6/16/89 The SenateCommerce,Science,andTransportationCommitteeholds

confirmation hearingson Admiral RichardTruly.2s



6/16/89
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Admiral Truly meetswith JohnSununuto explain NASA's proposal. Sununu

asksthat Truly removefunding requestsfor FY 1990,that heallow others to

review the program, and that hepresentthepresidentwith options.29

6/21/89

-7/5/89

Membersof the Working Group (includingFrank Martin, Mark Craig, and

Darrell Branscome),working with Admiral Truly, refine the NASA proposal.

They createthreeoptions: a lunar outpost, then to Mars; direct to Mars; and

robotsonly. They also slip the deadlinesone year (so that the moonlanding,

for example,would occur in 2001).30

IV. BRIEFINGS

7/5/89 Admiral Truly briefs Vice PresidentQuayleon the revisedNASA proposal.31

7/5/89 The White Houseundertakesa seriesof briefings to explain the Civil Space

ExplorationInitiative proposalto four groupsfrom outsidetheadministration.

All threeoptionsarepresented,with NASA recommendingthe moon/Mars

approach. "SpaceAdvocates"receivethe first briefing. Admiral Truly and

Vice PresidentQuaylelead the presentationand discussion.32



7/6/89 Admiral Truly and Vice PresidentQuaylebrief representativesfrom the

sciencecommunity.
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7/6/89 Chief executiveofficers of major U.S. corporationsreceivethe White House

briefing.33

7/7/89 Congressionalstaff membersfrom committeesthat overseeNASA receivethe

White Housebriefing.34

7/7/89 The White Houseceremonysweatingin Admiral RichardTruly asthe eighth

NASA Administrator takesplace with Vice PresidentQuayleand President

Bushin attendance.35

V. THE SPEECH

White Houseofficials draft the president'sspeech.

7/11/89-

7/12/89

Reportsappearin the Washington Post and Washington Times suggesting that

President Bush might unveil a new space initiative. 36

7/13/89 Admiral Truly, with the Vice President in attendance, briefs members of the

Congress with responsibilities for space policy. 37



7/17/89

17

Admiral Truly, with J. R. Thompson and Frank Martin, brief Senator Barbara

Mikulski on the Space Exploration Initiative proposal. A similar briefing with

Senator Ernest Hollings follows. 38

7/18/89 President Bush returns to the White House from a 10 day trip to Europe.

7/20/89 President George Bush, in a speech on the 20th anniversary of the first Apollo

moon landing, from the steps of the Air and Space Museum in Washington,

D.C., proposes "a long-range, continuing commitment...for the 1990's --

Space Station Freedom...for the new century -- back to the Moon...and

then...a manned mission to Mars. ''39
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Administrative Message: A Union of Individuals," Weekly Compilation of Presidential
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I. PERSONAL BACKGROUND 

DR. McCURDY: First of all, we have your birth date as 

DR. MARTIN: That is correct. 

DR. McCURDY: Your home town is China Grove, North Carolina? 

DR. MARTIN: That's right. 

DR. McCURDY: Where is that? 

same place Elizabeth Dole is from. So you can get that in perspective. China Grove is a 

little cotton mill town. It is about 30 miles north of Charlotte, North Carolina, just off of 

Interstate 85. 

DR. McCURDY: What was your father's occupation? 

DR. MARTIN: He was a truck driver for Armour Meat Packing Company. 

DR. McCURDY: Was your mother professionally employed? 

DR. MARTIN: She was a cotton mill worker. 

DR. McCURDY: Do you have brothers and sisters? 

DR. MARTIN: Yes. I have got -- I was just thinking about my mother an8 

father, who both passed away. My dad went to the eighth grade and my mother went 

through the fourth grade. I think she was 14 years old when they got married. So it was a 

different time. My wife and I got married when we were 18, and our kids talk about getting 

married when they are 30. So it is an interesting progression as society changes. 

But you asked about brothers and sisters. Yes. I have a brother who is 13 



yearsyoungerthan meand I havetwo sistersin between.

DR. McCURDY: Did they go to college?

DR. MARTIN: My brother did. He is an accountant.

24

They all live in North Carolina.

The other two did not.

DR. McCURDY: You went to school and majored in physics and math.

DR. MARTIN: Yes.

DR. McCURDY: And eventually you got a doctorate in physics?

DR. MARTIN: That is correct.

DR. McCURDY: When did you first get interested in space exploration?

Was it during your college years?

DR. MARTIN: I never was. I backed into it. I went to college because I

wanted to be a high school teacher. When I got into college, I wanted to be a college

professor.

I went off to graduate school. My career kind of mapped the build-up in the

Apollo program. I got my PhD in physics in 1971, which was the year that the country gave

the most PhD's in various programs and I benefitted from a lot of money that the federal

government was putting into science and technology.

I came from a family that wasn't -- let me put it politely -- wasn't affluent.

So there were programs like the National Defense Education Act that were targeted

specifically for people like myself who were good students, but couldn't necessarily afford to

do some of these things. So my wife and I both went through school on scholarship

programs that were subsidized by the government.

Subsequently, the National Defense Education Act paid for three years of my



schoolingat the University of Tennesseeat Knoxville.

researchgrant to the Naval ResearchLab.

25

The last two yearswere done undera

I went to Knoxville to the University of TennesseebecauseOak Ridge

National Lab wascloseby andI wantedto be a nuclearphysicist. But aswe got into this

whole business,the wholebusinessof high energyphysicson the groundwas falling out of

vogueandthey were closingdown reactors.

Researchgroupswere folding in high energyphysics. It was becausethey felt

that therewerejust no new frontiers. Look at what has happened since then. Most of the

Nobel prizes have come about because of people with strange particles and quarks and all of

those kinds of things that have happened since then. But at that time, money was getting

tight and areas were being cut back.

So what I did is I got involved in underwater acoustics because I thought it

was practical. My wife and I had a child; therefore, we were beginning to think about

building a nest that was more substantial and trying to find something that I could do with

this degree.

In the process, I found myself graduated from the University of Tennessee in

August of 1971, which had to be the worst year on record to try to find a job with a PhD.

Someone walked in the door with a contract at Lockheed Corporation in Houston, which had

a support contract there and still does. It is the same outfit that does the support here. They

have a large support contract where they provide technical support. NASA had added to the

last couple of Apollo missions orbital science. They needed to have scientists to interface

with scientists in the research community. They could not hire government employees to do
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that, so they went to the low bidder. They went to Lockheed. Lockheed went out to the

university community to find some generalists to come in and do those jobs. I got hired

right out of graduate school and got a job offer to work in Houston with no other real offer,

other than post-doc.

My wife thought I ought to go to work. So I went down there really to get the

experience, but my whole hope was that I could go out and help pay some of my bills and

debts from being in school and eventually become a school teacher. I got interested in the

program that way from the firsthand working on those couple of Apollo missions.

DR. McCURDY: By school teacher, you mean college professor?

DR. MARTIN: College professor, high school, both those things continued to

interest me. So I kind of backed into it. It was quite an experience.

DR. McCURDY: You then came to NASA headquarters in 1974; is that

right? That was your first job with NASA?

DR. MARTIN: The Houston work was with Lockheed, at the Manned Space

Flight Center, on Apollo. Then I came to Washington to work for the Navy. I had this

degree in underwater acoustics. So I got involved in that. That went on for about a year.

I think because our daughter was born while I was out on a research ship, my

wife made a call to some NASA friends and I suddenly had an invitation to come over to

NASA headquarters.

which is still around.

NASA headquarters on that.

I got involved in advance mission planning.

I came into the lunar program office working on Lunar Polar Orbiter,

I was kind of a program scientist, mission definition type out of

This was the beginning of 1974.
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Then I becamea part of the physicsand astronomyadvancedprogramsandall the explorer

satellitesandthe greatobservatoriesanda lot of the solarterrestrial physicsprograms.

Eventually, I woundup as theDirector of theAstrophysicsand the SolarTerrestrial

Divisions. They hadabout threeor four differentnamesduring that period.

It wasduring that time whenTim Mutch passedaway. He was theassociate

administratorkilled in a mountainclimbing accident.

asbudgetaryturmoil. Programswere beingcut back.

solar terrestrialproject wascanceledduring thatperiod.

wasaffectedby that kind of thing.

So therewasa lot of personnelas well

The U.S. portion of the international

I was in one of the divisions that

Thenafter that, I went on out to Goddardas theDirector of Space,and

eventuallySpaceand Earth Sciences. I cameback to NASA after theChallengerincident to

work for Andy Stofanwho I hadworked with beforeon the spacestationprogram. We

were busyduring that periodgetting the contractsawardedfor the spacestationhardware

work and associatedactivities. I spent, I guess,abouttwo and a half yearson the space

station.

It wasat that point in time that I madea decisionthat it was time for me to

moveon. The new administrationwascoming in. Basically, it wasJim Fletcherand Noel

Hinnerswho askedme if I would considertaking the explorationjob. This was in December

of 1988or the November-Decembertime frameof 1988. [They asked]if I would consider

doing that, becauseI wasvery muchconcernedabout stayingaroundfor anotherspace

stationchange. I had agreedto comework for StofanandI agreedto stayon and helpJim

Odomget settledin. I just felt like two of thosewasenoughfor anyone personto do. I
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really was looking for somethingelseto do.

So they gaveme that [the explorationoffice] assort of somethingto keep me

occupiedfor a while and a nice, quiet placeto rest. The spacestationwaskind of a busy

place. SoI kind of viewed the explorationoffice as a nice, quiet interestingplace to work

and did not expectthat muchof anythingwasgoing to happenfor a coupleof years.

DR. McCURDY: Now the explorationoffice hadbeenin businesssincethe

Sally Ride report.

DR. MARTIN: Sally Ride hadstartedthe office. ThenJohnAaron hadcome

in. At the time I got there, JohnAaron hadjust put out his report, "BeyondEarth's

Boundaries." Oneof the first thingsthat Johnand I did, I believe, literally the first weekI

was there, the first week in Decemberof 1988, wasto havea pressconferenceand to go

aroundand brief thevariouspeoplearoundtown that neededto know aboutthe "Beyond

Earth's Boundaries"report.

Sotherewasa hugebaseof dataon Moon/Mars that went backnot just to

JohnAaron, but to Sally Ride andthe National Commissionon Space. You could go on

backa coupleof decadesand you find Wernher Von Braun sayingmanyof the samethings.

Therehadbeena long history of work both at low level and highly visible ways.

In particular, I think the National Commissionon Spacereport cameout right

about the time the Challengeraccidentoccurred,and therefore,kind of got setasidein a

way. The only responseto that was the Sally Ridereport.

But the agency,NASA, hadat leastinternally beenin supportof the National

Commissionon Space. Sally Ride andJohnAaron had beenworking awayand looking at
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what it might taketo do a Moon/Mars missionin today's terms.

DR. McCURDY: And the White Househadbeen,in 1988,developinga

spacepolicy, which Reaganput out toward theend of his term.

DR. MARTIN: Reaganput out a spacepolicy toward the end which included

a statementon expandingthe humanpresenceandactivity beyondEarth's orbit in the solar

system. You can talk to the people who were closer to that. Ken Pederson, for example,

might be a good person to talk to, and some of the people around the White House.

There was a lot of struggle about whether that really meant sending humans or

whether it meant sending robots. As you can imagine, that discussion was there. It [the

policy] came out in a way that those that were interested in human exploration with humans

actually doing it found it acceptable.

DR. McCURDY: When you came into the Office of Exploration, did you

have the impression that NASA was aggressively pursuing the Mars/Moon initiative?

DR. MARTIN: I came in at the end of Fletcher's second term recognizing

that there was going to be a new administrator. In my own personal sense, I recognized that

and I was thinking along the lines of changing my own career. So in a sense, personally, it

wasn't something that I was worried about -- whether it was aggressive or not.

I had been through the last 15 or 20 years where, after Apollo, I could not

characterize the support in this town or in the White House as being strong on a space

program that was good. I mean we got money to build shuttles. We did science programs

and we did things, but there were always constraints. Money wasn't lavished on the

programs.
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Socoming from that particularenvironmentand recognizing therewasa

transition, I recognizedthat Jim Fletcherwasnot going to go acrossthe streetand makea

proposal-- at leastI didn't believe so -- that would beacceptableto the then-Reagan

administrationto announcea bold, new program to go to the Moon and Mars. That was

going to be the subjectfor the next administrationfor the next administrator, if at all. So

that wasmy mind-setwhenthe transitioncame.

DR. McCURDY:

what? To industry?

DR. MARTIN: Well, I really wasn't quite sure. I had hoped in my own

mind that it was going to be a transition to a university to teach school, which is what I

wanted to do. During my years here at NASA and particularly within the last few years with

the space station and exploration, I spent quite a bit of time with the NASA education office

and at the universities and the school systems doing those kinds of things.

First of all, because I believed in it and secondly, because it was good therapy

to see people really get excited about these things as opposed to the kind of staff inspections

that you see proliferated here in Washington. So I did quite a bit of that.

You were speaking of this job as a transition: a transition to

II. THE INITIATIVE

DR. McCURDY: When did you first learn that NASA was going to

aggressively pursue the Mars/Moon initiative?

DR. MARTIN: I can tell you very specifically -- in fact, it would probably be

easier if I went through my calendar and told you that because it happened over a short
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period of time. Would you like to do that?

DR. McCURDY: I would like to hold on that just a minute. It occurred

when: in the spring or the winter?

DR. MARTIN: Let me tell you what: Jim Fletcher was very much interested

and everybody -- Noel Hinners and all those kinds of people were supportive, but it wasn't

something that you went around and talked a lot about.

You had to be very careful because the Office of Management and Budget, for

very good reasons having to do with expectations, of Congress and the public and others, was

very careful about things like the John Aaron report -- whether or not there were schedules

and dates and all that kind of stuff in it. Those things had to be taken out because they

implied commitments of the administration. So you had that going on.

I think probably the first time I realized that the new NASA administrator,

Admiral Truly, was interested [was during the events that led up to his confirmation

hearings]. I did get to know him because of the connection between space station and the

shuttle program prior to that, but not as personal friends, not as comrades and compatriots.

I was told by a lot of people a lot of things that you sometimes read in the

paper about the man: that is, he is an astronaut, he is too conservative, and the last thing in

the world he is going to be interested in is any of this exploration stuff, so keep your head

down. That was the advice I got concerning Admiral Truly.

What I found out about the man was exactly the opposite. He and I had a

conversation in the hall of the Senate after one of the hearings that he was involved in after

he had been announced, but was not confirmed. We spoke in the hall briefly about the
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wasas stronglyinterestedin it as hewas.
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I didn't understanduntil later why he

But I foundout later on when we got heavily into this that oneof the things

that hedid whenhe wasbeing interviewedfor theadministrator'sjob was that he suggested

to John Sununuthat it wasGeorgeBushwho would havethe opportunitysometimein his

tenure, four-year kind of tenure, that it would beGeorgeBushwho would have the

opportunityto setthe next setof major goals in thecivil spaceprogram.

Sununuwasinterestedin that, andaskedTruly if hewould write it down on a

white paper. Truly did a one-pagewhite paper. He showedit to me, and of course, copies

haven't beenthrown aroundon it. It wasa simply worded,non-specificthing that saidjust

what I havesaid -- that you really do havean opportunityto lay out the next major goals in

space. That notewaspassedon to GeorgeBushand GeorgeBushwrote a noteback to John

Sununu. If you askTruly aboutthis, hewill probably showit to you.

I havelearnedthat my memoryisn't too goodbecauseI remembersomeof

thesedatesas beingslightly different thanwhat they turnedout to be in this calendar. The

note from Bushback to Sununuwas that this looks like a good thing, and we should follow

up on it. Now whetherthat noteandthe responseto Sununuwas the thing that stimulated

theWhite Houseor not, I don't know. I'll tell you therest of that pieceof the story.

Having seenthat mademe understandat that time, which wasprior to the

contactsfrom Mark Albrecht and the Vice Presidenton the subject,that Admiral Truly had

already thoughtaboutthe long-rangestrategyfor the future of thecivil spaceprogram and

was mostreceptiveto whateverthoughtsthat I might havehadand othersmight havehad.
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In preparinghimself for thejob of beingadministrator,hehaddonequite a bit of reading

and studyingandconsultingwith individuals. While he wasanastronaut,he wasalso a

carder pilot. Carder pilots are usedto being hitchedupperiodically to catapultsand being

thrown off into oblivion or flying andtestingshuttlesand planesand so forth.

So herewasa manwho to mehadbeenresponsiblefor guiding the shuttleinto

the recovery thing; yet I found theguy privately to beone of a tremendousamountof vision

who melded theelementof risk with thepragmatismof understandinghow toughit is to do

things. I find that you find very few peoplewho,havehad to go through thatprocess.

So herewassomeonewho waswilling to encompassthe vision of wherewe

ought to go next -- but at the sametime, insist that it be donein a responsibleand rational

manner. Nowhere during this time did Dick Truly ever tell me, "Make it cheaperor do it

faster." It was always, "Do it right. Make surewe can do this. Make sure we understand

the scope and magnitude of this program."

So we had this conversation in the hall. We talked about a couple of things.

There was this resonance and instant communication that was there. He invited me to come

by and visit with him later on, which we wound up doing, but other things caught up with us

very quickly.

DR. McCURDY: What was your reaction?

DR. MARTIN: It was a very interesting reaction because it happened this

way. On May 16th, which was before the contact [with Mark Albrecht and the Vice

President], we were in the middle of a GMSR [General Management Status Review]. At

lunchtime, we broke. I asked Admiral Truly if I could visit with him for a little bit. What I
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told him was that I had given a greatdealof thought. (He understood that I was in transition

when we had this conversation.) That I had met with my family and we had decided that I

was 45 years old and it was time to change. That I wasn't really prepared to make a

commitment for another four or five years.

There were all kinds of ethics laws being bandied around about restrictions on

employment in the private sector, a few other things of a personal nature. Basically on May

16th, I gave him my verbal resignation. So I had resigned from the agency. This was

May 16th of 1989.

Within a week or two, somewhere in that time frame, before the end of the

month and probably the week before the end of the month, he called me back. We had

talked twice about this during that period. One was to tell him, and then he said, "Would

you please come back and think about this a little bit."

Fundamentally what I told him was, "Yes, but I would wait until after his

confirmation hearings."

It turned out that his confirmation hearings, you can find in the calendar, were

June [16] and this end date for the ethics laws was July 20th or something. So I volunteered

-- he never asked for anything -- I volunteered that I really have decided I am going to go,

but I'll walt until after your confirmation hearings so you don't have to read in the paper

about one more NASA official leaving. But I will be leaving. I'll pick a date, but we'll do

it after you have been confirmed and before that law goes into effect.

We had those two conversations. He was very gracious and very supportive.

The last thing in the world I ever saw from Dick Truly was the view that if you weren't an
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astronaut, if you weren't one of the chosen, that you couldn't be a part of the system

-- which you hear people talk about, the articles written by some people who are welcome to

their opinions. But I felt nothing but welcome and a very generous and gracious individual.

I found what happened the following year that led to the [President's] speech

and it raised my opinions of the man to an even higher level. What he did was -- Mark

Albrecht called him, either called him or talked to him. It may have been a phone

conversation; but they could have had a meeting. At that time, I had neither heard of Mark

Albrecht and had never met him.

Truly called me. I think it was the last week of May. Again, I have no way

with the records I have to verify when that was. He sort of began the conversation, he said,

"About this resignation and you leaving," he said -- and he kind of make a joke out of it.

He said, "Mark Albrecht has called and wants to know if NASA can go back to the Moon by

the year 2000." It was basically that simple. It wasn't Moon/Mars. It wasn't anything but

can we get back to the Moon by the year 2000?

He said, we had talked a bit about this but we hadn't gotten to answering that

specific question because no one had put the urgency on it that this was. So we had the

conversation about, you know: Albrecht was new; he was all full of energy. As they say

down south, "a little piss and vinegar," a lot of enthusiasm. There was no way to calibrate

if this was just a new staff guy who is busy playing "what if" games or was this a serious

proposition.

The conversation that Truly and I had was -- I think I was the one that

suggested it to him -- that the real way to find out was to call the Vice President himself and
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to verify that indeedthis is somethingthat thePresidentwantsto be done and how it is to be

handled so that we don't get caught into some staff trap. I didn't want to do anything that

would either embarrass the agency or the Administration or Mark Albrecht for that matter.

So Truly called the Vice President and very shortly called me back. As part

of the [preceding] conversation with him (on the subject about my resignation) I had told

him, "Well, we could probably do a pretty good job. We had lots and lots of data on this

exploration business. We could do a very good job of sort of scoping it out. _

We had a lot of fresh data that was. coming in very shortly. So we could give

them a good answer. We could be responsive. The answer was yes, we could.

What I told him as part of that conversation was that if he needed me to do

something given the nature of this, I would certainly be willing to stay around if that was

what he needed to have done. When we got through with that process, then we could talk

about a date, but that I wasn't going to walk out the door and leave him just sitting there

with that.

He called back later, and he said that, indeed, the Vice President was

interested in this and indicated that so was George Bush, and could we do something to

respond to this activity. So given that, what we did was on May 31st and June 1st, there

was a conference that had been scheduled for sometime at, I believe, the Omni Shoreham

Hotel. You may want to check on that.

(Let's see the May 31st date in here. It says the Sheraton Squire. Have I got

that right now? No, I have got it wrong. For some reason, I thought it was the Omni

Shoreham, but I can tell you where you can find out for sure. That is to check with Terry
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Finn. I can tell you how to get there, but I can't remember the name of it for some reason.)

DR. McCURDY: Okay. We can check that out.

• DR. MARTIN: It was originally intended as kind of a coming out party, after

the John Aaron report. It was basically a public meeting. We had put the program together

ahead of time. The morning speakers on that program were Mark Albrecht, Dick Truly, J.

R. Thompson and myself. That is what was scheduled for that morning. It turned out that

during this process, Mark Albrecht, prior to talking to Admiral Truly on the subject, had

gone to Phil Culbertson, former NASA assistant administrator. Are you aware of this? And

he had asked Phil to take a look at: if NASA were asked the question, could you go back to

the Moon by the year 2000, could NASA do it?

It was a very sensible sort of thing: let us see if we can check this out before

we find out what NASA thinks. Phil, in addition to whatever other sources he may have

used, went to the Langley Research Center and talked to -- you have got to help me with the

names now, the guy who is the Director of Science down there now that has been doing

trade studies forever on Moon/Mars and space station and all these other things. [The

person was Ray Hook.]

DR. McCURDY: How about [Paul] Holloway?

DR. MARTIN: No, it is not Holloway. I am embarrassed now; he is such a

good friend. Anyway, he has forgotten more about the whole business of major system

trades for large systems and so forth than anybody else.

DR. McCURDY: Was it Brian Pritchard?

DR. MARTIN: No, it was not Brian. Brian works for him. If you pick up



the langley phonebook, you'll seehim in thereasa Director.

then I'll tell you who it is.
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It will come back to me, and

Anyway, he [Culbertson] went to that group who had done a lot of these

trades historically and asked them the question. They came back and said yes. So in

addition to that information or whatever else he had, the input back to Mark Albrecht was,

"Yes. NASA can respond affirmatively if you ask on that."

Now that was a sensible thing, I think, for Albrecht to do -- given the post-

Challenger situation where you pick up a paper and see, "NASA Is Lost In Space," and all

these other kinds of things that you would worry about.

Phil Culbertson talked to, in the midst of all of this stuff, prior to the 31st of

May, Culbertson talked to me, as well as Admiral Truly, during this period and gave us the

background on that. Well, I have given you a long, kind of shaggy dog story about this

because it turned out that because Truly and Thompson and Albrecht and myself were all

going to be together for this conference here in Washington, we invited Phil Culbertson to

come along and participate in what we called a "Speakers' Breakfast."

So that morning of the 31st, I met Admiral Truly. We had had a number of

conversations, but I met Admiral Truly early that morning, well before the meeting. I can't

remember exactly what time the meeting happened, but it was the hour before that

conference started. If you talk with Terry Finn, he probably has a copy of those proceedings

buried somewhere in the file. So we had that breakfast. That was what I call a hand-off

from Phil Culbertson in the process. Phil was there sort of to say, "Here is what we have

got," and answer any questions.
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The hour before we got into that meeting, I spent in the lobby of that hotel

with Admiral Truly. He spent that time asking a lot of very informed questions: What about

robots? What about going to the Moon? What about going to Mars?

The nature of that conversation, without going through the whole thing, but I

remember very vividly, the gist of the conversation was that going to the Moon is not the

right answer. We have been to the Moon. If we are going to go to the Moon, we need to

go back to stay. In the process of doing that, if you announce that you are going to go to the

Moon and then go to Mars with humans, you hacl better be prepared to send robots along in

the process.

First of all, you need them to do the precursor work and so on and so forth.

But if you are going to build a constituency, to pick between the Moon and Mars is a little

like Solomon cutting a baby in half. Really, the policy of the United States as stated by

Ronald Reagan and later as restated by George Bush is to expand human presence and

activity in the solar system.

One of the lessons from Apollo is if you go racing off to plant a flag on Mars

or whatever it is, then you may be able to recreate the brief glory of the Apollo era, but you

may have done little to expand human presence and activity in the solar system. So I will

use my words and not the words of that meeting: the message was that the real program was

men, women and robots, Earth, Moon and Mars.

We talked about Mission to Planet Earth: that really to have a program, you

had to have the Earth, Moon and Mars in it since those were the three principle planets that

you could really do anything with in the near term that involved humans directly. He
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When we went into the meeting with Mark Albrecht that morning, I had no

idea what he was going to say.

DR. McCURDY: "He" beingTruly?

DR. MARTIN: Truly. I did not know. We had lots of conversations. All I

saw was the sparkle in the man's eye and his keen interest in this. We had lots of

interchanges, but other than the conversation, I had no idea how he was going to handle this

particular situation other than recognizing that tho guy was very intelligent and very

thoughtful.

We went into the meeting. Albrecht came in. Albrecht is an interesting

character. Like me, he has a beard. He wears suspenders. To put it politely, he has a lot

of confidence. It was kind of exciting to see him because he was -- here was this guy who

says, let's get on with it, we are going to do something. He started to immediately take

charge and say -- they had already had a conversation, yes, we'll talk about this at this

breakfast meeting. He was, "Let's get back to the Moon," and so on and so forth. So he

goes on with his conversation.

Truly listened. When it was over with, Truly said, "That is an important

thing to do, but I believe that the real program is Earth, Moon and Mars as a total program

strategy and both man and machines working together. It is that program that I think we

need to proceed with."

He went through his logic and it was impeccable.

anybody else including Wernher Von Braun would have been proud of this supposedly
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Sally Ride or Tom Paine or
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conservative astronaut as he discussed this. I must admit that I was both very proud of him

and felt very fortunate to have been a part of whatever part I played in helping to

communicate any ideas to him. But I felt I was talking to someone who had already thought

a lot about the problem, and in no way believed that he had formulated these things the hour

before. He was using me to test his own vision of what the future of the agency should be.

I showed him [Truly] one chart prior to that meeting because at this

conference, I had this very long presentation about exploration. I showed him one chart,

which I will show you. [Chart: Science and Engineering Doctorates, from NASA, "Civil

Space Exploration Initiative.']

As I was flipping through, and I was talking about the impact that the civil

space program has on various things, that was the last pixel here in this PhD thing.

Everybody has probably seen this chart or some version of this chart. This is how it looked

that morning, except it was in black and white. We didn't have the color version of it put

together. We didn't have these dates on it. There was a budget chart that went with it.

In fact, it wasn't this exact chart. It was a chart that had the NASA budget

which peaked in 1966. It had all this other stuff on it. I had used it because I graduated

from high school in 1962 and I graduated from college in 1966 and I got my PhD in 1971.

So I used it to talk to kids about education. I showed it to Truly and was telling him this

story.

Of all the things we had with us at that meeting with Albrecht, Truly asked for

this chart or the other version of this chart. And he takes this chart and puts it in front of

Albrecht. Albrecht looked at the chart and very quickly, very bright guy, he says, "This is
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really good stuff. This is a winner, but you have got to change the chart. Take the budget

off of it. Don't confuse them with the budget. Put the date of Kennedy's speech, the date of

the Apollo landing, n and you know, anything else.

So this was Albrecht's idea to do this and to remove the budget from it. It is

a very strong way of just delivering the message -- not that the space program does these

things but the impact that a nation can have on its young people when it takes on challenges

and decides to do things, and then the impact of what happens when the people from other

nations are basically taking advantage of your educational system and your own children

aren't.

So we had that conversation and it was at that point that I realized how much

Truly was also interested in education. We had not specifically talked about that at that

time, but that version of that chart was something that he took a keen interest in. Like I

said, it was put together for me to talk to high school kids, but I used it in our exploration

talk just as an example of what a nation can do.

So when we got through with the meeting, Albrecht went all the way from,

nWell, okay, maybe going to the Moon is not the right answer. We don't care about the

answer. We think investing in this and infrastructure (he called it the highway through the

heavens or the skies or whatever it was) was great for the country just like investing in the

highway infrastructure here is," and so on. He was very eloquent and energetic about this

whole discussion.

He says, "I don't want to tell you what to do. _ He says, _AII we want is for

you guys to come forward and give us a plan on what you can do. We need it very soon
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need to review this and how soon can you guys turn it around?"
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We

HI. THE WORKING GROUP

I had already agreed with Truly that it turned out that all the engineering data

from all of the trade studies that had been going on over the past year, which Sally Ride and

then John Aaron had put into place and Mark Craig was then doing in Houston, were all due

and available the first week in June. So in a sense we were very fortunate that we had fresh
1

data and as good a [set of] data as we could, to try to scope out what this was all about.

DR. McCURDY:

data might contain?

DR. MARTIN: Well, spacecraft sizes, masses, sizes of launch vehicles.

mean it all exists. It was actually published. Mark Craig could give you copies of it.

Could you give me an example of what that engineering

I

It

was all the kinds of systems trades that allow you to scope these things out and figure out

how much it takes in resources to do them.

DR. McCURDY: Was this [May 31] meeting the first extended meeting you

had had with Admiral Truly?

DR. MARTIN: No. I have had lots of extended meetings with him, but I had

not had a number of extended meetings on the subject of exploration.

DR. McCURDY: That is what I meant.

DR. MARTIN: Yes. We had known each other and dealt on space station.

DR. McCURDY: Was this the first extended meeting on space exploration?
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DR. MARTIN: No. Therehadbeensomeother discussions, brief

discussions, half hour or whatever it was in his office prior to this. This morning [May 31]

was the time that he had asked me to come. He said, "Basically I want to ask questions and

I want you to answer the questions."

DR. McCURDY: Was this the first contact you had with Mark Albrecht?

DR. MARTIN: Very first, yes.

DR. McCURDY: And you hadn't had any contact with the Vice President or

anybody else in the White House?

DR. MARTIN: None at all. I had dealt with the White House staff with

OMB over the years and OSTP staff. But the space council staff did not exist. In fact, at

that time, I don't believe there really was much of a space council staff.

I don't know what the timing was, but it was Albrecht and we never saw the

space council staff until a later time, which I can share with you. It was Albrecht and the

Vice President through most of this period. There was no space council meeting -- the space

council, of course, being all the heads of the various agencies that are involved. They never

were involved as a council prior to the speech as near as I could tell.

DR. McCURDY: You never made a presentation to the space council?

DR. MARTIN: Absolutely not. But I can tell you which presentations were

made and to whom they were made.

DR. McCURDY: What did they ask you to do as a result of this meeting?

DR. MARTIN: Well, Admiral Truly told them what we could do. They

wanted us to get back to them in a couple of weeks. We agreed to do that. But what
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Admiral Truly committed to do and he and I had already agreed to was that I would pull a

small team together in Houston, Texas, and we would spend the next two weeks basically

pouring over the new information that we had. We would come back with a set of charts

that scoped out in terms of cost and schedule doing something by the year 2000, that

involved the Earth, Moon and Mars and humans and robots -- men, women and robots, I call

it -- and that reflected his strategy that he and I had been discussing. So that was the charge

I had.

We went off to Houston and I speat most of the next two weeks down there.

So when you look at the calendar, you will see there are airlines listed, which are probably

the flight numbers. I spent several days of those two weeks down there working with the

following individuals.

Aaron Cohen was brought into this. Of course, J. R. Thompson was involved

in this and myself. I think at this point, there was no one else at NASA headquarters other

than Admiral Truly's secretary who had any idea of what was going on.

I am not sure aside from Mark Albrecht and the Vice President how many

people outside were brought into it. Later on, it was clear to me at least that the working

staff at OMB was not even [brought in], even though [Richard] Darman knew about what

was happening.

Anyway, let me come back to what we did. We took that data we had. The

team that was involved with this -- and Mark Craig has probably already told you this, too,

but see if my memory is good. It was John Aaron. John had led the previous year's activity

on exploration, plus John also had a lot of experience on mission trades and costing the space
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station. I had beenon space station, of course, and had benefitted from that also. So it was

me; it was John Aaron; Mark Craig because Mark was the one who was really tasked with

doing the project level analysis. Charlie Darwin from Marshall Space Flight Center. Of

course, Mark and John Aaron are from Johnson. Charlie Darwin is a long-term hand at

advanced mission work at Marshall.

Then Mike Duke, who is a scientist from the Johnson Space Center and a

long-term lunar and planetary science type and very much plugged into the justifications and

scientific rationales for these various things, and Darrell Branscome who was in charge of

advanced mission planning for code M, the manned space flight guys here at NASA

headquarters and had worked with Admiral Truly for some time.

The other individual who supported us and was in and out through this time

and helped review what we were doing was Aaron Cohen. Aaron gave us a facility that I

called a facility in the "back 40" down at the Johnson Space Center that was away from the

main traffic and was a facility that they used for proposal evaluation and those sorts of

things.

So it was set up with desks and computer terminals and things of this sort.

DR. McCURDY: Was it on the center?

DR. MARTIN: It was on the center inside the gate. So we spent those two

days [weeks] there with those folks basically stopping whatever it was they had to do on

everything else as best they could and devoting them completely to trying to put together a

set of presentation charts and get a good understanding of what we saw the costs of such a

program as being. That is what we did.
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DR. McCURDY: Do you remember which two days [weeks] those were?

DR. MARTIN: Let me get the calendar here. (I have gone to the wrong

month.) Oh, one other thing you ought to be aware of. In addition to that discussion that

we talked about with Truly, you asked me: Was this the first extensive discussion that I had

with Truly on the subject of the Moon/Mars stuff?. The answer when I look at the calendar

here is: May 22nd and 23rd, Admiral Truly had a retreat with all of his senior staff, as well

as the center directors. We went away to Turf Valley in Ellicott City. Each one of the

program AAs [Associate Administrators] got up and presented their program. Again, I was

told that when you get ready to talk about this exploration, he is going to eat you alive. But

it was a very pleasant experience. He was very much interested in what was going on

whereas when you looked around the table, there were clearly some individuals who saw this

business as either frivolous or a threat compared to the current budget thing. I don't mean

this as a negative thing relative to them.

It [the phone call from Mark Albrecht] probably happened after that meeting.

It may have been before. You would have to ask Admiral Truly whether it was before that

meeting or after that meeting, but I do see that on May 26th, I was in Admiral Truly's office

at 4:30. It was that meeting where we had quite a discussion on the subject. At that point in

time, that had to be after the phone call. So we were in the process of having face to face

conversations on what could and could not be done.

June 2nd was a Friday according to this [Frank Martin 1989 appointment

calendar]. So it [the gathering of the working group] was the following week. In fact, it

shows me going to the Holiday Inn and NASA Road 1 on Sunday. So we were in there
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working at leaston Monday [June5] if not over the weekend. We probably started on

Sunday if I remember correctly. But we worked through that week for the most part.

You'll see, for example, on June 6th, it shows an OAST University Space Engineers

program meeting with Steve Hartman.

Do you see that there? It says down below, "DOH."

Chances are that I was not back then, that I was still in Houston. Doug

O'Handley probably handled those meetings. In fact, you could probably find out exactly the

times if you knew what those [airplane] schedules_ are -- those are the flights. I just don't

remember. I stayed a good part of that week. I came over the weekend and then went back

the following week to put the final touches on what we were doing.

DR. McCURDY: Was Mark Craig involved in the exploration conference?

DR. MARTIN: I think so.

DR. McCURDY:

him on Friday morning [June 2].

I mean was he there? Because you have a meeting with

[Craig did not attend the Pathways conference.]

DR. MARTIN: You would have to ask Mark. My remembrance of that is

that he may not have been at the conference because of the work that needed to be done to

get ready for the rest of this. I think he had sent somebody to the conference, but I could be

wrong. One of the things that I have learned is that my personal remembrances aren't

always exactly fight on target, but you do oral history kind of work and so you know it for a

fact. But you have to ask him. I know he was very much involved, as John Aaron was, in

scoping out this process.

DR. McCURDY: Who was the person who was in charge of pulling all this
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DR. MARTIN: Me.

DR. McCURDY:

materials at Johnson?

DR. MARTIN:

DR. McCURDY: Okay.
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Who was the person who was in charge of pulling together

Mark Craig was.

DR. MARTIN: Mark was the guy who worried about the technical details of

it. John Aaron led the cost piece of it. Darrell Branscome looked at it from the standpoint

of future plans, transportation issues and so forth. Charlie Darwin's main function was to

worry about some of the transportation elements, launch vehicle kinds of considerations.

John Aaron and I were both very much involved in what is the impact on space station if we

try to use that. Mike Duke was very heavily involved, as I got involved in it from my own

background, of what are the scientific rationale and sort of the scientific uses of these things.

So we had a team that overlapped in terms of background and experiences.

They were picked not because they came from this center or that center, but

they were picked because you had someone there who had a lot of experience in unmanned

programs and science programs, myself. You had someone who was a card-carrying,

publishing scientist. You had someone who had been involved in space station, two different

groups with the space station, transportation, so on and so forth. So it was a small group,

but it was a very experienced group. I don't know how many years of experience, but quite

extensive years of experience in every element of the kinds of things that you would need to

do to do that. Darrell Branscome brought to it his political experience from having worked
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on the Hill. So it wasa good thing. It wasa group of peoplethat if I were going to get a

groupof folks togetherto try to makesomethinghappenthat I believedwas feasible, it is

thosekinds of folks that I would havecountedon.

DR. McCURDY: They were physically in Houston.

DR. MARTIN: We all went to Houston. Everybody went to Houstonto

work on this.

DR. McCURDY: And you were goingbackand forth?

DR. MARTIN: That's fight. In fact, someof the othersprobably went back

and forth during that period, too. I know Darrell did and I am sureCharlie Darwin did. Of

course,Mark andJohn Aaron and Duke and Aaron Cohenwere all in Houstonanyway.

Aaron Cohenwasvery much involved in reviewing things. Aaron and I spentquite a bit of

time worrying about the institutional resourcesthat were neededto do thejob too -- the

manpower facilities and all those other kinds of things that were there. So we had some

interesting discussions on what we thought it would take to do that.

DR. McCURDY: When did you pull together a product?

DR. MARTIN: I brought some things for you. The first run-through of this

was, I believe, June 13th in the Holiday Inn. (I told you we were ready.)

DR. McCURDY: That's Holiday Inn in Washington, D.C.?

DR. MARTIN: That's the Holiday Inn fight across the street here. It was in

the Mercury Room of all places. I have marked it on this calendar here on June 13th, if you

look at that calendar. It has Mercury Room written in the middle of it in light [writing].

We got the room, and in a sense, it took me forever to kind of get it straightened out
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becauseI think I usedmy personalcredit card to get the room rather than following the usual

procedures. We kept it a secret. That wasa reviewof thedraft charts that we pulled

togetherfor a briefing, which I think wasscheduledfor June 15th,which I believe was [for]

the Vice President. That is where my calendarbreaksdown, but I believe it went to the

Vice Presidenton June 15th. At leastthat was the plan whenwe brought the draft together.

DR. McCURDY: Who do you recall beingat the June 13th run-through?

Was this just internal NASA?

DR. MARTIN: Becausethis programimpactedthespacestation the way we

had structuredit, andtransportationissues,Bill Lenoir wasat that meeting. I believe J. R.

Thompsonwasat that meeting,but againyou would haveto checkand see. Admiral Truly

clearly wasat the meeting. The whole teamthat wasinvolved in it, I rememberthat they

were there -- all thepeople, including Aaron Cohen. I do not know at that point in time

whetheror not Len Fisk had actuallybeenbrought into the discussion. It waseither right at

that meetingor very soonaroundthat time. Len Fisk, in all likelihood, wasprobably

there.

DR. McCURDY: Len, L-E-N?

DR. MARTIN: Yes. The headof the spacescienceand applications

program. I don't know that therewasanybodyelsein that meeting. And I don't remember

-- what I think was that we may havehad that meetingand hada subsequentmeetingthe

next day with Mark Albrecht. However, my calendaris completelyblank on the 14th. I

rememberspendingquite a bit of time working on chartswith Admiral Truly during that

period. It could well be that Mark Albrecht wasinvited to the meetingon the 13th.
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But somewherebetweenthenand the time we went to the Vice President,we

hada run-throughwith Mark Albrecht on theprogram. So in my own mind, this businessof

thesevarious runs-throughskind of blurs togetherinto sort of one major event that led up to

the meetingwith the Vice President.

Do you know what the datewas for the meetingwith the Vice President? Do

you havethat somewherein the chronology?

DR. McCURDY: Only becauseI got it from your calendar.

DR. MARTIN: Yes, but whatdid it say?

DR. McCURDY: July 5th.

DR. MARTIN: No. I don't believe that is correct. I'll tell you why it is not

correct, becauseof the sequenceof events. Again, we will haveto checkwith someother

peopleon this. The reasonI don't believe it was July 5th is because if you look on July 6th

and 7th, we were briefing various other organizations on the program. There were a number

of changes that were made to the briefing prior to that. So let me lead you through this. I

really believe that the day of the first briefing of the Vice President was closer to June 15th.

DR. McCURDY: Before we get there, who gave the presentation?

DR. MARTIN: To the Vice President?

DR. McCURDY: No, at the Holiday Inn.

DR. MARTIN: It was a combination of me and Mark Craig principally. I

think John Aaron may have gotten into the space station discussion, but it was a rather

extensive, long discussion with lots of questions and lots of --

DR. McCURDY: This is a set of viewgraphs.
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DR. MARTIN: These are some of Mark Craig's charts. This is not the
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DR. McCURDY: This is not the whole set-up. (What we are referring to is

[Mark Craig,] "A Scenario for Human Exploration of the Moon and Mars, [June 13, 1989].)

DR. MARTIN: Yes, these are not the charts that were used in the White

House. These are the charts that Mark used as background to explain what went into the

charts. This would be architecture type-studies and these sorts of things, but these briefings

did not go to [to the White House]. They were used as technical background for that. I

have the actual charts with me that we took to the White House. I have some of the charts

that were used in the dry runs. You'll appreciate some of the differences, particularly you

will appreciate them in light of things like the Augustine report and some of the newspaper

articles that came afterwards.

DR. McCURDY: What concerns were raised at the time of the Holiday Inn

meeting?

DR. MARTIN: I think the concerns were that -- Bill Lenoir was very much

concerned about trying to accelerate the space station too much. We were going to use

heavy lift launch vehicles and pull back the assembly sequence. It was the assumption that

money would come along to do that if you preceded with these things. After all, we were

working under the guideline of "do something by the year 2000." It wasn't an open-ended

request. That is sort of the way it came in. So there was that question.

Admiral Truly wanted to make sure that we were comfortable and that we had

margins and that the resources were there. Like I said, in no way was there ever any effort
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to makeit cheapor to do anythingother thanmakesurewe appliedthe proper precautionsto

it. So therewere thosekinds of questionsaboutit. But the normal sortsof things that

engineersand scientiststend to askaboutthesekinds of thingswere there, that kind of thing.

Of course, therewasalwayssomediscussionaboutthe feasibility of doing this

kind of thing and the political environment.

At that time, we were going througha lot of machinationson the Hill about

the 1990budget. They were talking aboutcutting the 1990budget,which they subsequently

did. Soon the one hand,you hadthe currentbudgetbeingcut and on the other hand, you

had somebodyaskingyou aboutgoing back to the Moon by theyear 2000. So you had to

adjustin your own mind how you mergedthosetwo things together. As various individuals

got exposedto this that had their own programs-- like Len Fisk andLenoir and folks that

were struggling to try to put togethera programanddefine a program and keepthe program

sold -- in the door walks this "thing," which has the supportof the NASA Administrator and

somesemblanceof supportin the White House,thoughit appearsvery nebulousand

undefinedat times. This wasa combinationof technicaland programmatickind of reviews

that went on, I believe, on the 13thandprobably spilled over onto the 14th. Again, Admiral

Truly's calendarprobably will bebetter.

But we intentionally did not put someof thesemeetingson calendarsbecause

lots of otherpeopleseecalendars. It wasbeing heldvery closely within the White House

and within NASA.

DR. McCURDY: So your recollection is that you had the Holiday Inn

meetingwhich was then followed by a presentationto Mark Albrecht who came in at some
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point.

DR. MARTIN: My guessis that we reviewedit with Mark Albrecht either

that dayor the next dayor the 15th. It could havebeenon the 15th.

DR. McCURDY: Okay.

DR. MARTIN: But my thoughtis that we went to the Vice Presidentvery

soonafter that, within a few days, becausewe were supposedto get backto him within a

coupleof weeks. So that probably happened.Therewaseither a dry run with Albrecht on

the 15thor we went to the Vice Presidenton the.15thandthe June 15thdatewas just put on

herebecausethesewere the draft chartsthat we reviewedon the 13th for the 15th, if you

follow me, in termsof what we were doing becauseit says"Draft Briefing Package"or

whatever. [A secondsetof charts,titled NASA, "Draft Briefing Package,"June 15, 1989,

followed Craig, "A Scenario,"June 13, 1989.]

Somy initial reactionwasgee,we did it here. But then I saw the Mercury

Room written [on Martin's calendar]on June 13th,so thereis a little work that needsto be

donein and aroundthat to verify exactly what thosedateswere.

DR. McCURDY: Where did the meetingwith the Vice Presidenttakeplace?

DR. MARTIN: It occurredin his conferenceroom in the Old Executive

Office Building. I don't rememberwhat floor that is on, for somereason. I seemto think it

is the secondfloor, but I am not sure.

DR. McCURDY: I take it that what you took to him at that point wasa series

of charts.

DR. MARTIN: I'll showyou that.
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DR. McCURDY: All fight.

DR. MARTIN: Let metell you before that what we brought back and

discussed with Admiral Truly on the 13th and/or 15th and ultimately with Mark Albrecht.

I'll show you a couple of those. In fact, I will just leave these with you if you would like to

have them. [See NASA, "Draft Briefing Package," June 15, 1989.]

DR. McCURDY: Yes, we very much would like to have them.

DR. MARTIN: Like I said, you need to verify those dates. The purpose of

the briefing [with Mark Albrecht prior to the meeting with Vice President Quayle] -- there

was a stack of charts a little bit thicker than this stack [NASA, "Draft Briefing Package']

that was used as the pitch and then we used Mark Craig's stuff as background. We

responded to a request for a long-term civil [space program] to _completing a major

accomplishment by the year 2000 (and) taking advantage of Space Station Freedom" which

was one of the things that was discussed in the meetings. [NASA, "Draft Briefing

Package."]

In fact, that was another thing that came up in that meeting on the morning of

the 31st was that long-term exploration goals if done properly could help the space station.

So that was the very specific charge that we were working through. The agenda that we

looked at -- the draft agenda for the meeting -- was this kind of thing. Goals, science and

technology, mission planner, lunar base, Mars exploration, benefits, costs and schedule. We

did provide costs and schedule. The Administration chose, for its own reasons, not to use

them. Actions required and then a summary. That was the outline. [NASA, _Dmft

Briefing Package. "]
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Now you seewhat we did waswe took the approachthat Admiral Truly had

outlined; that this is really a long-termgoal andthat the Moon, Mars and all is a pieceof a

total strategy. So thegoalsaswe had outlined themwere here. (We misspelledmillennium

in this draft.) To strengthenscience,technologyand education. Thesewere our assessment

of Admiral Truly's words in termsof what he wantedto do: increaseour understandingof

the Earth and the universe. So sciencecomesfirst. If you haveread the Augustinereport,

you begin to -- so sciencewasoneof thetop things.

The next thing was to expandour futureas a spacefaring nation, which

involved missionto PlanetEarth (Earth, Moon andMars again);a lunar base;robotic

explorationof Mars; and thennot go to Mars, but commit thenation to the human

explorationof Mars. ["National Civil SpaceGoals," from NASA, "Draft Briefing

Package.']

Admiral Truly was very specific-- eventhoughwe had dataon what it would

taketo get to Mars -- that hedid not want to commit that far out. What hewantedwasa

program that was sort of within a decadeand thelunar thing fit within a decade. So this was

somequotefrom thePresidentthat we put in thechart.

Thenwe had chartsbacking that up. Thesenevergot usedbut really onceor

twice in thosebriefings. This was the scienceand technology. "Understandingthe

Universe" wasjust a restatementof that with somepictures. We had posterboardsof these,

aswell asviewgraphsof them.

Then the missionto PlanetEarth -- somedescriptionsof what that wasand

why that was important to do. Thenspacestationand somethings we havetodayand what
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tomorrow could be like. So it was a kind of integrated view of what all that could look like.

Well, the reaction to that was that Admiral Truly said yes, that captures what

we want to do. But when we started talking about Mission to Planet Earth with Mark

Albrecht, which was also brought up on the morning of the 31st (Earth, Moon and Mars), it

was clear that the Administration was having problems with Mission to Planet Earth at that

time.

It was, "We don't want to hear about that. We want to hear about the Moon

and we want to hear about Mars."
1

But even in the paper during that period, Sununu was in the middle of a debate

with the environmentalists over some aspects of those kinds of programs. So it was a

program that was sold at NASA and sold in Congress, but had not quite sold itself within the

Administration, which it subsequently has.

Mark Albrecht made a very astute observation which we had struggled with in

our NASA run-through. That was, "If you guys aren't careful, you are going to confuse the

situation by taking something as straight-forward as going back to the Moon and fuzzing it

up with this whole grand strategy that is on your mind" -- Earth, Moon, Mars; men, women

and robots; and working the base.

So Albrecht's request to NASA was: focus on Moon and Mars and treat all

this other stuff as just something you would naturally do. Don't talk about Mission to Planet

Earth, do it. Don't talk about the technology, do it.

So you'll see that what we ultimately did, it was the same program, but we put

these things in in ways within the budget and other places so that the integrated long-term
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strategythat Admiral Truly felt neededto bedonewasall a part of thepackagethat we took

to the White Housewhile we talked aboutthe Moon andMars.

IV. BRIEFING THE VICE PRESIDENT

Sothe charts that actuallywent to the Vice Presidentare here. This is a

Xerox copy of them. If you want to comehere andlook, I'll look throughthem with you.

[NASA, "Civil SpaceExploration Initiative."]

Theprogram that we talked aboutwas Civil SpaceExploration: the Lunar

Baseby the year2000, the within-a-decadething. (Remember,the fiscal year 1990budget

wasalreadyon the Hill at the time.) Thenhumansto Mars. That is whatwe talkedabout.

The agendanow becamewhat did theVice Presidentask us to do? What is

thedecision? What is the approach?

tag? What is theeffect on America?

Why lunar base?

And a summary.

Why go to Mars? What is theprice

This [page] sayswe were askedon May 31st, (manyof thesecharts in one

form or anotherhavegoneinto the public domainafter the fact, but they area little bit

different thanin this pitch) in 1989, [at] theVice President'sdirection, [to] preparefor a

Presidentialdecisionon July 20th. EstablishNASA explorationgoal. Achieve a significant

andvisible milestoneby the year 2000. Maximize the useof presentNASA capability -- that

getsback to the spacestationand other things -- andidentify what it will take: money,

peopleand facilities. That was the direction that we had.

DR. McCURDY: Who wasmakingthis presentation?

DR. MARTIN: Admiral Truly madethe front endand I madethe rest of it.
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He did the introductionto the summary. So it was the two of us. Presentat that meeting

wasMark Craig andJ. R. Thompson. Neither oneof themmadea presentationnor do I

remembertheconversations.Truly andI madethepresentations. It wasasintimate as this

kind of discussion[the interview thentaking place]. The Vice Presidentwas very much

involved. Mark Albrecht was there. Then there were two other staff people that were

present from the White House. I believe one was off of the President's staff.

The other, I believe, was one of the senior staff people for the Vice President,

just in general. There were no security people or; anything else. They had come in and

checked everybody out ahead of time. Some young man came in and took pictures of

everybody for the record, which later got sent out, as they normally do with White House

kind of things.

So it was eight people in the room -- four from NASA and four from the

White House.

We used viewgraphs and we had books that were put together for this purpose.

This is just my own. I xeroxed this for my own remembrances.

So that was the decision. It was to give direction to the civil space program, a

permanent lunar base by the year 2000, humans to Mars in the 21st Century, send robots

first, humans to follow. That was the message.

Admiral Truly is still talking now. He says, _Look, I want you to understand

that we are bringing this forward to you at a time when these are the kinds of things that you

read about in the press and people's views."

Here we are on the 20th anniversary of Apollo and Popular Science, July
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1989, comes out and says, "Is the U.S. Lost in Space?" [The chart shows the cover of

Popular Science, surrounded by news articles.] So you had quite a discussion about that in

the current economic situation.

Then he talked about Mars as the long-term goal. It wasn't a program to go

to Mars. It was a program to expand human presence, and the activity of which this was the

long-term goal. He talked about why it was important to do that.

Then I went into a discussion on the lunar base and the Mars stuff. We had

dates with crew sizes. [See Lunar Outpost chart.]. By the year 2000, this [the lunar outpost]

was a man-tended, 30-day crew sort of thing that was built on kind of space station things, a

little [electric] power. By the year 2010, a crew of 12 per year was the kind of data that we

had. So he could get some idea -- the Vice President could get some aerial view of what

these things looked like.

The kinds of vehicles. You have probably seen this picture before that would

be used to do that [lunar transportation]. Again, scaling of it compared to Nina. Then the

transportation scenarios and again we had dates on these things: the year 2000.

DR. McCURDY: Was Truly still speaking?

DR. MARTIN: No. I am talking at this point. I got into the discussion

about the time this chart came up.

DR. McCURDY: "The Human Exploration of Mars."

DR. MARTIN: Yes, "The Human Exploration of Mars." Truly had made his

introduction and I picked up and talked about the lunar scenarios. Then the approach that we

used to do this. (These things I think may be out of order. I think somebody has numbered
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place and we will just put them in the fight place when we get to it.)

The approach described here [Chart: "Lunar Outpost, then to Mars"] was to

build on the space station, do the lunar base and then send robots and then humans to Mars

when the development fell off. (There is no specific [budget or year] data.) There was a

discussion of the lunar outpost stuff and sequence.

Then why do a lunar base? It can be done by the year 2000.

Lunar Outpost?"] In addition to other things, we weren't satisfied -- even the zealots -- that

you could get to Mars before then given some of the launch windows and some of the other

problems even if you were ready to go today. It would be 2001 or 2004, would be your

launch window, just a launch. So that was an element in it.

Living and working in space was another argument. It is close by. You can

use it as a test bed, so on and so forth, which I think the Stafford committee will probably

come out and emphasize even more. Then it was good learning experience.

Then a discussion of the science both from the Moon and of the Moon in

terms of work you could do in life sciences as well as other things. Those are here. Then

the other message was that as far as international programs, the international space year was

coming up in 1992. If we began now, we could start the dialogue that could lead to some

agreement. But you had flexibility in an international sense for such a program because

others could join you there. You didn't have to do everything on the ground or create a

Gordian knot to do these things. Between our capability and the Russian capability, we

could actually -- and even in a sensible way -- deliver things to lunar orbit or low earth orbit
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[Chart: "Why a
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have.
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So therewasa rangeof managementinterfacesthat you would

So we are back to talking about Mars and then why go to Mars. Again, you

mated all those things. This [chart] was robots for research, sample return and building

some of those international bases.

We didn't show any Mars charts. We had Mars vehicles and we even had

pictures and posters of them. But there were no Mars -- you know, Mars was presented as

this robotic thing which humans would do later on.

Then when we got into the lunar base. In fact, if you look at the draft charts

that were with this, we had Mission to Planet Earth on this schedule. [See, for example,

"NASA Milestone Summary," in Mark Craig, "A Scenario for Human Exploration of the

Moon and Mars," June 13, 1989.] We took it off here ["Lunar Outpost, then to Mars _ in

NASA, "Civil Space Exploration Initiative"], but it still shows up on the budget [charts]. So

you see milestones along the way. You see the international agreement signed here for the

Moon in 1992. The lunar observer which continues to get deferred. I worked on that when

I first came here, as I said. So I was still working on it.

Then flight tests in 1999 and a cargo vehicle on the Moon in 1999. Then

humans coming in the year 2000, again, to stay. Then the Mars robotic scenarios sent

various kinds of robotic missions. Again, we stopped by the year 2010. We didn't show

2020 even though we had the data.

The Space Station Freedom would be accelerated using a heavy lift vehicle.

The only one we had that could be done in that time frame was Shuttle C. So we showed
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thebuild-up andthe preparationfor that activity with a lunar hangarin hereto supportthis

kind of a schedule. Then therewas the developmentof theShuttleC itself and the flights

leadingup to that. Soit was thatprogramin addition to theother thingslike Mission to

PlanetEarth that we tossedabout.

This was the costestimate. [Thecost chart: "Lunar Outpost, then to Mars."]

We took the run out of the NASA budget,the 1990budgetas it was submittedto Congress.

We put on top of it a programthat had a build-upand thena kind of steady-statebillion

dollar a year (this wasall in 1989dollars) missionto planetEarth program. The robotic

missionsto Mars wereculled out separately.

Thena budgetaugmentationthattook careof a lot of the institutional

problemsthat neededto bedoneto allow thesekinds of thingsto happen. Then the lunar

sciencewasshownasa separatething, with stuff [funds] for the lunar base,and thena

wedgethat could be usedto takea look at Mars.

Now thebudgetwasn't smooth. There wereall kinds of humpsin it. What

we did waswe pulled numbersforward sothat we could comeup with a numberthat wasan

approximationof what the scopeof this activity would beand what the schedulesfor these

things might be.

So whenyou look at this, this goesout to 2015. The numbersthat were used

to build this chart up were subsequently provided to Norine Noonan over at the OMB staff as

kind of background. "What did you guys do?" It was: "Have you guys lost your minds?

What did you really do?" She is a very capable and very competent analyst. So we sent her

the data over there.
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I believe it was the OMB staff looking at the datathat addedup all these

numbersandcameup with the $400 billion, becauseNASA neveraddedthosenumbersup.

We were looking at it as: What is it to do this? And that it is a steadystateongoing

program. If we hadput a chart togetherthat hadanother20 yearson it, it would havebeen

another-- you know, you could get any numberyou wanted.

Then Admiral Truly hadan afterwarddiscussionof sort of whatwasgoing on

with the Moon and Mars. Admiral Truly camebackanddiscussedwhat thecurrent look at

NASA is. What is NASA madeof in the 1990budgetsubmissionwhich was$13.27

(billion). ["Snapshotof NASA 1990."] He arguedthat we would needanaugmentationin

order to do this job and we would needan augmentationin theseareas. [The augmentation

chart doesnot appearin thepacket.] Soit is abouta tenpercentincreasein the budget for

spacestationFreedom,ShuttleC, the modificationsfor the lunar basething to makesureof

assuredshuttleavailability. NASA's budgettoday is there, the lunar baseprogram, mission

studiesand so on and so forth and precursor kinds of things and then the institutional issues

that have to do with making sure that we are in a healthy position and bring people on and

start to do this. This was treated as basically a ten percent increase in the fiscal year 1990

budget and go on and proceed to build up to doubling the NASA budget. This is in constant

dollars in that time frame.

Then we basically copped this chart ["U.S. Investment in Future"] out of the

National Commission on Space report and updated it into 1989 dollars so it matched the

previous dollars and took the prior Apollo funding profile and put the future on it. There is

a bit of an optical illusion in this chart -- I always have to explain to people that the scale
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over here [on the left] is stretched out differently than that [on the right]. This [NASA

Budget] is really in terms of billions of dollars. It is $30 billion. It is the same number as

before where as it looks [on the GNP scale] like it is two and something. (That is the future

NASA budget and the past NASA budget.)

This over here is the gross national product. So you could see that from 1990

to the year 2000, the exploration program would have cost $96 billion for the estimate we

had. NASA [as a whole] would be spending $240 billion. The U.S. budget would be about

$11 trillion during that decade. The gross national produce if it continued to grow like it

was would be about $55 trillion.

These are trillions fight now. Exploration would be two-tenths and nine-

tenths: two-tenths [of one percent] of the GNP and nine-tenths [of one percent] of the U.S.

budget. If you look at the NASA total during that period -- and it is an interesting number,

because Augustine recommends four-tenths of a percent of the GNP, but that is kind of a

steady state number -- you would have spent four-tenths of a percent of the GNP during that

period and a little over two or three percent of the federal budget [on all NASA programs].

These are numbers. Other people have come up with some more numbers.

There is nothing special about it; it was a way to kind of put it in perspective.

Here is my scribbling on the bottom of this [chart], which means that this may

have been a chart that kind of modified [the] exploration [material]. This says if you spent

$96.1 billion, what would you have? You would have a heavy lift vehicle and a space

station that could support a lunar base and crew return capability. For a lunar base, you

would have that kind of capability. For lunar science, you would do that. You would have
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doneall thesethings.

You haveprobably heardpeoplesay, "Gee, you needto havemilestonesand

achievementsalong theway." Well, the programalwaysdid have. It is just that the way

the speechcameout, it soundedlike we were going to take30 yearsto go to Mars, and that

is becauseno dateswere put on it.

Then we talked aboutthe effect on the country. It was in threeareas. There

were lots of areas,but we picked education,technologyandthe economicimpact. There is

our familiar chart ["Scienceand EngineeringDoctorates"], which later got updatedto bring

this dataall the way back into here. Then the impacton technology,sort of what kind of

technologiesare required to get to space,to live in space,to work in space,and what the

economicimpact is on investing in R&D in general. This ["Economic Impactof

Investment"]just refers to somereports, which you areprobably more familiar with than I

am.

This wasAdmiral Truly's summary. The programcould bedone ["Impact of

Decision"]. It is a major long-termcommitmentrequiring immediateaction, and that is that

the President'sfiscal year 1990budgetneededto be increasedby about 10percentauthority

for additionalpersonneland facilities and that while we didn't assumeit, we would like to

seesomethingdone abouttheprocurementsystembecausewe could takeanotheryear out of

the developmentcycle. The fundamentaldifferencebetweentheold Apollo thing andwhat

we were proposingwasdriven largely by that, eventhoughtherewere a lot of other things.

But it still could be donewithin a decade.

Then he said, the NASA we havetodaycan't do thejob. Of course,that later
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got usedagainsthim in a numberof places,asthoughhe wassayingthat NASA was

incapableof doing thejob. That wasn't his message.The NASA of 1962could not do the

job that lohn Kennedy laid out, but by the changes and additions that were put into it, you

could do that. That was his message here. That this is a major restructuring for the agency

and a major thing needs to be done.

It gives a long-range direction and focus to space station Freedom and the

heavy lift launch vehicles, and it gives directions to the civil space program.

That was the pitch. That was basically the pitch that was made to the Vice

President.

DR. McCURDY: What was his reaction?

DR. MARTIN: We spent almost an hour over there with him. He clearly

was not at that time -- subsequently I think he has been exposed to the civil space program

enough. But my impression is that he was very interested. He was very friendly. He was

wide-eyed and enthusiastic about it. He asked the kinds of questions you might expect to be

asked from someone who is a non-technical type. His background is law and things like

this. So my impression was that this was the first time he had been exposed in some major

way to this kind of presentation from people sort of steeped in the technical culture of doing

it.

Later on, I was watching CNN [Cable News Network] after the speech, and

the Vice President was on [CNN] talking about water on Mars. I remember discussing just

that very thing with him. I found the interesting thing about it was that the press just had a

field day with the fact that the Vice President was viewed as not understanding Mars, that he
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thoughttherewaswater on Mars. I would remind you that thereare somescientistswho

believe there is water on Mars in the form of ice and that therehasbeenwater in thepast

and possibly life. It was that kind of discussion. He got very excitedaboutthat.

I found that the messagethatI cameaway from that briefing at the White

House[with] and what happenedsubsequentlywasn't whetheror not the Vice Presidentor

the Presidentor anybodyelseover there fully understoodthe intricaciesof the environmental

situationon Mars todayor in the past; it was the fact that for the first time in 20 years,

somebodyin the White Housegavea damnabout the Moon and Mars. That was whatwas

very profound aboutit. He waswilling to take the time andthe effort to try to make

somethinghappen.

So I cameaway from that briefing with a very positive feeling aboutthe Vice

President. I cameaway from that briefing and that periodof time with a positive feeling

about Mark Albrecht's enthusiasmand the fact that hewasa bit of a sparkplug and willing

to fight somebattlesto makesomethingshappen. Sothat briefing wasgiven to the Vice

President. After that, Admiral Truly wentover probably thenext day, if I remember

correctly, but if it wasn't the next day, it waswithin two days.

He wentover and had, I think, lunch with JohnSununu. I don't know

whetherthe Vice Presidentwasin that meetingor not. He may well havebeen. But at that

meeting,insteadof viewgraphs,Admiral Truly flipped throughthe chartsin the briefing

book.

John Sununuwasan engineerand of course,movedfairly quickly through

muchof the material, when they got down to the endof this -- and this is my understanding
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from the conversationI had with Admiral Truly after the meeting -- John Sununu was very

supportive, said that investing in these kinds of things was good for the country and that he

didn't care who made the content of the program. It was the fact that we were doing it that

was important and that he would leave the make up of the program to Admiral Truly.

But this business of needing money in fiscal year 1990, an augmentation to the

fiscal year 1990 budget to do these things, given the current budget situation, that just wasn't

in the cards. So he gave Admiral Truly two actions. One was to modify the program so

that no money was required in fiscal year 1990.. And that before the President was to make

a speech -- and this gets back to why I believe there was time between the meetings -- that

he [Sununu] wanted the benefit of having others outside the government take a look at this as

well as some within the government to review the NASA program.

While NASA had recommended men, women and robots, Earth, Moon and

Mars or the Moon/Mars scenario, that he wanted the President to have options. The

agreement on the options with the Vice President -- I don't know whether Sununu was

involved in the discussion of the exact options, but the options that Admiral Truly came back

with were the Moon/Mars scenario (go to the Moon and then to Mars). Then bypass the

Moon and go directly to Mars. The third option was to keep the humans home and just send

robots.

V. REFINING THE PROPOSAL

Then we were asked to invite various groups in. That is where you come to

the July 5th date.
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Let me take you back to the calendar just a little bit here [Franklin Martin

calendar, 1989]. June 15th I thought may have been the [Vice-President's] briefing. It could

have been on the 16th because my calendar says "hold" in here. That was oftentimes a code

for a meeting with Truly or possibly over in the White House. So it may have been on the

16th.

then.

If you look on the morning of June 21st, I spent quite a bit of time with Truly

We were probably working on at charts looking at these three options, because we had

to bring in these additional two options. We had,the data, but going to Mars only and then

going to -- [sentence not completed].

Again on the 23rd [there is a meeting with Truly]. Also, when you see

Darrell Branscome's name down with me: those meetings all had to do with that, because

Darrell was working with me and Admiral Truly on updating the charts, the viewgraphs. So

on the 23rd, I was with Truly again according to this.

If you notice my calendar, I was involved in a couple of things during that

period that were kind of interesting. I tried to maintain any public commitments that had

been made, a few school talks, some conferences. It turned out that one of my employees,

of all things, had been arrested and indicted for sexual harassment.

So I wound up with meetings that I had to be involved in on that. So on the

one hand, we were dealing with going to the Moon and Mars and on the other hand, we

were dealing with this very deeply difficult and troubling situation with one of our

employees.

And I had resigned. So for me, this was about as traumatic a period, in a
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pleasantway -- someof it was pleasant and some of it wasn't -- that on the one hand, you

could dream about this vision of the future and on the other hand, you had to deal with the

ugly realities of life here on the planet and how complicated it can get for some individuals.

So back to this. June 21st, I was with Truly then. I was also involved in the

SES bonus review process. I was chairing the Senior Executive Review Board during that

period. That's the other thing that happens.

DR. McCURDY: You also met with the NASA Advisory Council on that

day.

DR. MARTIN: Yes. Which day is that?

DR. McCURDY: The 21st.

DR. MARTIN: The 21st of June? We may have met with the exploration

council during that period. In fact, I am sure we did.

DR. McCURDY: The exploration task force.

DR. MARTIN: In fact, that was interesting. That was the very first meeting

of that group.

DR. McCURDY: Is this the Boorstin group?

DR. MARTIN: It was the group that Dan Boorstin is on. It is the group that

was headed up by Adams from Smithsonian, Bob Adams. He was the chairman of it. We

had our very first meeting of that. It was kind of interesting. What date was that meeting

on?

DR. McCURDY: I believe it was the 21st.

DR. MARTIN: We had already been to the White House by that time, as I
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rememberit. Truly and I were very much in the middle of this. Here we were with this

very high-powered group that we had scheduled this meeting with and worked their

calendars. There wasn't anything we could tell them -- about what we were doing. So it

was a very strange kind of thing. I could tell them the same thing that we talked about prior

to that and what we were doing, but in no way was I in a position to tell them what was

going on.

So we spent some time updating charts and modifying charts for a series of

briefings that occurred. You'll see that on the 23rd, I was with Truly in the afternoon.

Those meetings, if you look at his calendar, tended to go on longer than

scheduled. On the 26th, Truly and Branscome and I were together again. We were working

on charts. On the morning of the 27th we were together.

DR. McCURDY: Does the security briefing mean anything -- earlier on the

26th?

DR. MARTIN: It had nothing at all to do with this. There were several

things that I had to do. There were a few people who I let get in, but for the most part, I

was dealing with this employee problem, which was a legal problem that I had to do. I was

dealing with the SES performance review system, which I was chairing at the time, and I

was dealing with the Moon/Mars stuff and whatever else.

The rest of the office was turned over to Doug O'Handley and the guys to do

whatever, because they were not at this point directly involved in it. We were using some

people in graphics, but in a sense, Admiral Truly asked that we work it with just the names

that you have heard at that point since it was viewed as sensitive from the White House.
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So youcan seevirtually everyday there that week, the 26th, 27th and28th, I

waswith Admiral Truly.

DR. McCURDY: You haveanall-day review sessionon June28th: 8:00 to

4:30.

DR. MARTIN: Yes. That wasa regularly scheduled,all-day review that

involved all the peoplefrom aroundthe NASA centersthat were involved in explorationand

probably NASA headquarters.The MACE is Mark Craig's organizationandthe IAs and the

SAAs hadto do with other elementsof the program.

DR. McCURDY: Were they in on this?

DR. MARTIN: No. This wasa review thatjust happenedto comeat this

time. I don't know how muchof my time I spentin that review, but it is clear that in the

middle of theday, I cameout andspenttime with Truly.

DR. McCURDY: Okay.

DR. MARTIN: That is what happened.Now if MACE wasthere, then that

meansthat Mark Craig was there. That wasalsoa goodway for me to get him in town so

that no one wasparticularly suspiciouswhy Mark wasaround. So hewas therefor that.

Now my first interactionwith theSpaceCouncil staff, other thanMark

Albrecht, occurredwhen -- let's see. This saysThursday. So it says, "Metroliner New

Carrollton to PennStation, 9:10 a.m.," and I got in at 11:55. My wife andI went to the

SheratonSquireon June29th.

DR. McCURDY: In New York City.

DR. MARTIN: In New York City. Therewassomeinternationalconference
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up there that the AIAA wassponsoringat the JacobJavitsCenter. So we went up there.

We got all this work done. We were getting ready to havethesefurther reviews.

Basically I wasgoing to comeback. I think I probably camebackon -- it

showshere that I camebackon Saturday,becauseI sawTruly that Saturdayafternoon. But

I gave a talk up thereat JacobJavits Center. All that stuff [noteson June28] hasto do with

that.

It waswhile I was there in the hotel room that the phonerang off the hook. I

think that was the first time that Mark Albrecht had briefed someof his new staff people

-- SpaceCouncil staff-- on what wasgoing on. So they werecalling basicallysaying, "Gee.

We are excitedaboutthis. Is thereanythingwe cando to help you?"

I rememberthatvery vividly becauseup until that time, they weren't around.

I rememberit becauseI was trying to takea nap at the time. It was in theafternoon. There

were lots of phonecalls backand forth, getting ready for the following week. When I came

back from that, I went into the office and spentthe afternoonon Saturdaywith Admiral

Truly.

Of course, the holiday, July 4th is in here. Again, the calendarlooks fairly

clear, when you look at thecalendar,but we were busyputting things togetherand getting

things ready. We worked all throughthe weekend. Thenyou see_reserved"on July 5th.

That wasprobably a meetingwith me and Truly prior to him going over to theWhite House

to talk to the Vice President.

My guessis that that briefing on July 5th wasnot the first briefing to theVice

President. That is thereasonI think that briefing occurredearlier, becauseI don't remember
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the other surf people other than Albrecht [being involved] at that time and I know very well

they were involved here.

DR. McCURDY: Is this a briefing you went to?

DR. MARTIN: No, I did not. I don't recall that. It could well be that I did,

but I don't remember personally being there at that briefing. I think what that was, was that

Admiral Truly went over by himself and sat down with the Vice President and flipped

through the charts that showed the other options. I believe that is what that briefing was all

about. I don't remember going back over there with viewgraphs and all those kinds of things

to do that. I think it was the Vice President wanting to make sure that he took a look at

what the new options were before we went into the [briefings]. So we had spent the time

prior to that putting those options together.

VI. THE BRIEFINGS

Now if you come over to July 6th [Martin calendar], you see it says _briefing

to scientists." Then later, "briefing to CEOs." Then if you look on July 7th, _briefing to

Congressional suffers."

Sununu had asked that we brief some senior scientists in the country, Nobel

laureate types. The Space Council surf probably has a list of the names of the people that

were there. We were also asked to brief the CEOs for various companies. They were all

invited in. That is what that was about. We also briefed the Congressional staffers.

Somewhere in here, which I don't see, which may have been on the 5th, but

my guess is it was probably -- let's see if it shows up somewhere else -- we also briefed in
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that sametime frameand beforewe briefed the Congressionalstaffersa groupof peopleI

classify as spaceadvocates. The Mike Collinses and I think Bruce Murray was in that

group, which was separate and distinct. So there were four briefings to these groups of

people. They would have filled up a room close to this size, sitting around the table with

some staff people around the sides. These briefings all were the three options with NASA's

recommendation to do Moon and Mars and why.

Again, the argument had to do with expanding human presence and activity.

The Moon is a stepping stone to Mars. You can,build along the way. And that sending

robots only isn't going to cut it as far as a major -- if the President gets up on July 20th and

says we are going to send robots to Mars, so what?

DR. McCURDY: Did you use viewgraphs or did you use those big boards?

[Reproductions of selected charts on poster boards.]

DR. MARTIN: For these briefings with these folks, we had the boards sitting

around the wall which were there for people to see as they came in, and we used

viewgraphs. Admiral Truly -- we talked about the briefing -- and it was my opinion to him

that the most effective presentation NASA could make to these people was for the NASA

Administrator to pitch the program; not for someone who might be viewed as a pitchman.

I think Admiral Truly's initial reaction was, "I'I1 sit at the table with the other

wise men and you can make the presentation." While I have made a living making

presentations, this wasn't just a presentation. This was his strategy, his view of the future.

So we talked about that. He made all of these presentations. What they got was the NASA

Administrator telling all of these people very personally and the Vice President participated
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in every one of thesemeetings,I believe,except theone that involved the Congressional

staffers.

The Congressionalsuffers were the onesthat were from thecommitteesthat

are involved in NASA business. You know who that castof characterswasat that time. In

fact, one of themthat waspresentat that is now the NASA CongressionalAffairs Officer.

Help me with his name. He waswith the Senateauthorizingsurf. [Martin Kress]

You cansee[on July 7] that there was a meeting with Truly and Thompson in

[room] 7002 after that last briefing. It looks like ,that was probably budget guidelines, and

had nothing to do with what was going on at that point in time. This was July 7th.

DR. McCURDY: Tell me about the reactions of the groups?

DR. MARTIN: It was interesting. I was a little bit surprised by it in a way.

The Nobel laureate group, I call it, or the general science group, was very supportive. They

were enthusiastic about it more so than I would have imagined. They thought it was a great

opportunity to do this. The Vice President sat in a room and actually went around and asked

each of the individuals to give their opinion.

Jerry Wasserburg was, I believe, in that group -- as opposed to the group that

was a space advocate group. Wasserburg was a bit critical, as he has been in some cases of

NASA, but I think in a constructive way. The Vice President listened to all of those.

But they were, "Yes, this is the fight thing. And doing Moon and then Mars

is the fight way to do it." It was pretty universal. The space advocate group had a similar

reaction. In some cases, their jaws kind of fell down. They were a little surprised.

DR. McCURDY: Did they know why they were coming to the White House?
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DR. MARTIN: Somecaughton, but I am not surethat someof them -- you

know, someof the staff peoplethat contactedthemprobably told thema bit about it. It was

clear that everybodywasstrongly impactedby what wasgoing on, after the last few years.

The advocategroup wasvery positive. But you could kind of tell that Mike

Collins and BruceMurray were squirminga little bit becausethey had bothcomeout

strongly that we ought to go to Mars and herewas this Moon/Mars scenario. So the Vice

Presidentlistenedvery carefully to their concernsand what they had to say. But in large

part, the rest of thegroup wasMoon/Mars -- this is the right thing. This is the fight

program to do.

The CEOs were thequietestof all of them. I wondersometimes-- these

captainsof industry -- whetherthey tend to, whenthey get with their peersandother CEOs,

whetheror not they tend to be a little hesitantto saythings becausea numberwhen contacted

after the fact were very enthusiasticaboutit. They were enthusiasticthen, but you could tell

they weren't quite surewhatall this meantto whateverbusinessthey might have[inaudible].

The mostdynamicgroupwas theCongressionalstaff. It wasvery interesting.

Of course, you are talking aboutstaff membersthat areboth Democraticstaff supported,

Republicanstaff supported. Here they were struggling with the fiscal year 1990budgetand

here was this "thing" that we were talking about asthoughtherewere no fundingproblems

at all.

In fact, at this point, we hadjust slippedeverythinga year. If you look at the

chartswe presented,it was the Moon 2001. Everythingelse was the same,with a similar

analysisof what it would takein a decadeand whatyou would achieve in a decadeandall
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that kind of thing. They were very animated.

A couple of them -- Marry Kress was the name I was trying to remember.

Marry is the head of Congressional Affairs for NASA now. Marty Was -- and Stephen

Kohashi was the most animated of all. I don't think Stephen has ever been a huge supporter

of space, but he works for Jake Garn, and therefore [conclusion implicit, since Garn

supported the space program]. So those two guys were like, "What are you guys smoking?

Have you lost your mind? Where is the Administration in supporting the current budget?

What is this? Why isn't somebody up there supporting the space station?"

But you could see they were up there walking the halls of Congress trying to

deliver a budget for NASA. To them, it seemed like some strange sort of thing to see all

this energy going into this huge program without enough attention in it.

Of course, again, [here you had] democrats and republicans and individuals

working their own problems. On the other hand, you had staff members like Dick Mallow.

DR. McCURDY: He was there?

DR. MARTIN: Dick Mallow was there. He was very complimentary. He

said, "I think this is the right program. Yes, we are going to have problems with funding

here in the next couple of years, but this is the right kind of thing that we need to do." So

you had the whole spectrum. The ones who you tend to think of as being the most critical

were the most supportive and the ones you thought of as being generally supportive turned

out to be the bigger critics.

But the issue, in my mind, that was beginning to surface was a certain tension

between the Space Council staff and the staffs of the various committees on the Hill, which
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after the speech, I saw in spades. In fact, you had quite a dynamic kind of thing that was

beginning to take effect, because it was also about that time that I got the call from the OMB

staff. In fact, it was on down about a week before the speech that I finally got that phone

call. Obviously Darman had been involved in these discussions (not in any of the meetings

that I was in). Allen Bromley was in the meeting with the scientists, by the way. So

clearly, Bromley and Darman and the Vice President and Sununu were the key players in this

along the way.

DR. McCURDY: You hadn't heard from OMB up until this time?

DR. MARTIN: No.

DR. McCURDY: You had a briefing with Tony Woo on May 25th.

DR. MARTIN: It had nothing to do with this. It had to do with the question

of -- that was the normal explanation with them sort of laying out what our future budget

requirements were. It had nothing to do with this. Woo and those guys were not involved

in this at that point. I'll show you later on -- when you can see what happened to my

calendar after the speech, you'll see all these empty places and one can come to the

conclusion that, "My God, they paid this man and he did nothing during this period."

Where was I, though? We were talking about the briefings.

DR. McCURDY: We are still on the briefings. So the science advisor was

there.

DR. MARTIN: He was there for the science briefings. He may have been

there for the space advocate part of the thing, too. Again, he was very supportive.

DR. McCURDY: But OMB didn't send anybody?
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DR. MARTIN: I don't remember anybody from OMB in those meetings. It

could have been one of the staff people. I don't believe so. What had already happened was

that there had been quite a struggle apparently when the Space Council staff was formed

between the OMB staff and the Space Council staff over budget control. I was told that you

would have to verify this from somewhere else.

One of the things that Mark Albrecht attempted to do was to take the funding

responsibility away from OMB and have it controlled by the Space Council and that created a

lot of tension. So what I saw later and what went on prior to the speech, which I didn't see

directly, must have been a lot of pulling and tugging between the various camps and the

White House as to what to do with the speech. We were still talking 2001 now; we briefed

2001 with these guys.

So we were busy working off John Sununu's action items which had been

reviewed and approved by the Vice President the first week in July.

DR. McCURDY: Just one more thing. On July 7th, [your calendar says]

"Truly Thompson AAs. N That is not a reaction meeting to the briefings?

DR. MARTIN: I don't believe so. I think if you check his calendar -- this

says "budget guidelines" in here and it has all the AAs. He may have briefed everybody into

it at that time, but I don't remember.

DR. McCURDY: But this was not a discussion to go over what had occurred

at the briefings?

DR. MARTIN: I don't believe so. Now I could be wrong. I have it marked

here, but then down below it says budget guidelines. He could have at that time told the
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other AAs what was happening. My view was that by then, we still did not know whether

the speech was going to be made or not and what was going to be in it. So I am not sure

that that was the case.

DR. McCURDY: What were you charged with doing after these briefings?

DR. MARTIN: I remember it was just one constant busy time and getting

ready for the next one. But at this point in time, we had worked through Friday of that

week. So Saturday and Sunday [July 8 and 9], I took off, I believe, because I don't think we

had any others that were intended. If you look at this, you will see that I started to have

some normal sorts of things. Steve Devornik came in to talk to me [July 10]. He is a

representative of Ball Corporation, an old friend. We had our own staff meeting -- where it

says "staff, _ that is our own exploration office. "WMM" is Truly's staff meeting.

Then Craig Covault came in. He was doing an article on Moon/Mars for A.__Xv

W_k. We had a discussion as though nothing was going on, as I remember.

Then Tommy Newman was a former comptroller of NASA. I think he was

working some sort of Congressional action and he needed some help from me on how to

respond to that. So this was a day [July 10], for all intents and purposes, it looks like

nothing was going on at all on this. It could well be that it was Tommy Newman who

contacted me to let me know that the OMB wanted to understand what was going on. That

may well have been how that came about.

The next day [July 11], you see "hold _ there. That is probably code for Truly

again.

You see I've got J.R. [Thompson] on there at 7:30. I don't remember what
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Then you see the 12th is a pretty busy sort of day.
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The "hold" for lunch --I

probably did go have lunch with somebody that day. That looks like it is long enough that I

probably actually went out somewhere which was the first time.

DR. McCURDY: It has been reported that during this time that you are

referring to here, around July 1 lth, that the White House space council met and started to

discuss Moon/Mars on its own.

DR. MARTIN: No.

DR. McCURDY: That it got wind of what was going on?

DR. MARTIN: No. If they did, I know nothing about that.

DR. McCURDY: Okay.

DR. MARTIN: I know there was no briefing that we went to that I

supported. I know Truly would not have gone at that time. There was nobody else in the

agency other than the people we talked about, and he worked directly on this. I spent a lot

of his own personal time working the charts and working the messages and making sure that

it was the message he wanted to give.

If you look at the 13th, it says "VP breakfast" at 7:15 with Congress. On July

13th, there was a breakfast meeting that involved -- and I don't know who the Congressmen

and women that were invited. I know two that were not present that we later went up to

visit and it will show up in the calendar.

But Truly went over that morning. He had breakfast with the Vice President,

and with the various Congressmen, Senators and so forth. We had already briefed their
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for that. I don't recall the details.

what the program was all about.

Later that day on the 13th, there was a press conference. I don't know

specifically what that dealt with. His confirmation hearings were somewhere along that time.

That had already happened, I guess. I don't know what that press conference was about.

DR. McCURDY: Not Moon/Mars.

DR. MARTIN: It was not Moon/Mars. Then you can see I was tied up with

the SES performance review board stuff at that point in time. That is what that was ["SES

Awards," July 13]. Then on the 14th, in the afternoon, any time you see a mark like that

and there was nothing there, chances are it was a Truly meeting. But again, it was a

reasonably quiet time with telephone conversations, several back and forth.

DR. McCURDY: So you basically had prepared all the reports and briefing

boards that you were going to prepare?

DR. MARTIN: Yes. Basically that is all done. It is in the hands of the

White House. They are busy now internally trying to decide what it is they are going to do.

Truly has already briefed the Congressional people. Everybody has had their input and the

Vice President has sat and listened to all this. Mark Albrecht has sat and listened to all this.

At those briefings, as I mentioned earlier, those briefings with the CEOs, et

cetera, the new Space Council staff members were present, but not the Space Council.

DR. McCURDY: Not the Space Council.

DR. MARTIN: No Space Council that I see. You can see on July 17th:
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It was at that point that Admiral Truly briefed them. He may have used viewgraphs

I was not present at that. He gave them a briefing on
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"Truly andJ.R. in Truly's office." Well, the threeof us went up to the Hill and briefed

SenatorMikulski (who wasnot presentat the breakfastmeeting)in her conferenceroom.

DR. McCURDY: Truly, J.R. --

DR. MARTIN: And myself. I don't rememberif anyonefrom the

CongressionalAffairs office went with us. I just don't rememberbecauseagain, I recall this

asbeing held very tightly.

DR. McCURDY: Albrecht wasnot there?

staff meeting.

accommodatingthe fact that shewasn't present at the breakfast.

DR. MARTIN: Albrecht was not there. This was NASA talking to Congress.

DR. McCURDY: Did she fall off her chair?

DR. MARTIN: No. She was very supportive.

DR. McCURDY: Did she know it was coming?

DR. MARTIN: Yes, because it turned out that Kevin Kelly had been at the

Kevin had been there. So he came in to tell her. What we were doing was

She was very supportive.

She said basically the same thing that Dick Mallow said. The budgets are going to be tight.

It is going to be tough. Space is important for the future. I am glad the Administration is

finally taking an interest in space. I hope they will help with making sure that the

subcommittee gets a good allocation so we can deal with all the problems that she as the

Chairman of that subcommittee had to deal with.

I couldn't have asked for any warmer or better reception from her. Senator

Mikulski has always identified very closely with Goddard, and of course, Kevin Kelly started

the meeting by introducing me as having come from Goddard, and therefore, I was clean.
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good honest discussion. Admiral Truly led the discussion. He was into this now. It was

his.
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DR. McCURDY: Was there another Congressional briefing?

DR. MARTIN: Yes, there was. I am going to tell you. It was a briefing and

I think it was after that, and I don't know whether it was that same day or whether it

happened maybe on the 19th, but we went to Senator [Ernest] Hollings' office. Hollings was

incredible. I will never forget that meeting. Again, he was supportive of it. In fact, I

remember distinctly Senator Hollings -- some of this I am going to tell you with the tape off,

and I'll tell you this story with it on. No, I won't. Turn the tape off.

[A short portion of the interview was not recorded, in which Martin described

how Hollings indicated that he would ultimately support the initiative.]

VII. THE SPEECH

DR. McCURDY: We are now up to the point where the President came back

from a ten-day European trip. He came back on Tuesday, July 18th. Was there any rush of

activity in your office as a result of him being back in town?

DR. MARTIN: No. All the information was in the White House. Whatever

was going on at that point in time with NASA was going on principally between Admiral

Truly and the Vice President and Mark Albrecht and whoever else was involved in that.

There were lots of phone calls continuing with me and the new staff members as they were

passing on whatever they felt the latest situation might be and what language might be in the
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speech, some of those kinds of things. But it was not -- I don't remember it as a busy time.

DR. McCURDY: Were you asked to prepare any words for the speech?

DR. MARTIN: No. It was purely a matter of-- I think Admiral Truly, as I

said, at this time, Admiral Truly had the ball. It was his program and his vision, which is

the way it ought to be.

DR. McCURDY: Were you asked to comment on any drafts of' the speech?

DR. MARTIN: No, I never saw a draft of the speech.

DR. McCURDY: Did you know it was coming?

DR. MARTIN: I knew that the speech was coming. What we didn't know

was whether the dates and the budget would be in it. That is the only thing that was

uncertain. We knew that it was going to be the NASA recommended approach to doing it.

The whole question was how do you settle this. I think at this point, all the

pulling and tugging was between the various staffs over there. How that worked, I have no

idea.

The other thing I don't have any idea about is how the spark -- the Vice

President and Mark Albrecht spark -- ignited, whether that was Mark Albrecht deciding or

someone recommending to him or the Vice President did or whether it all was a result of

Admiral Truly's initial discussions with Sununu. As to just what happened that caused that

to precipitate, I don't know. But Albrecht certainly does; the Vice President certainly does.

I doubt that Admiral Truly does. He may have, but if he did, he never shared it with me

during any of this.

So we are down to that day. You can see that I was busy doing legal things
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on the tape, had to do with that.

DR. McCURDY:
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I know that because that 9:15 meeting [on July 18], which I won't repeat

That was the employee I was mentioning earlier.

This is the 18th?

DR. MARTIN: I am on the 18th. You can see that I was reviewing the

annual report, the next version of "Beyond Earth's Boundaries," which came out in a slightly

different format after I left. This gentleman, Frank Davidson, came in to -- he had worked

on the Apollo program and just wanted to -- he was in town for the anniversary and wanted

to come by and tell me how to do some things. He was an interesting guy.

I don't know what "1717 deSales, ABC" [is]. Oh, we were doing T.V.

interviews about that time. I went over to ABC. I think that is probably the address of

ABC, and I did some interviews there with the guy who does their science reporting, Jim --

anyhow, that is what that was. Then the BBC came by and we did a little thing with them.

So people were beginning to collect snip-its and bits and pieces of things.

DR. McCURDY: It was pretty predominant in the newspapers, so you were

probably getting some pretty pointed questions.

DR. MARTIN: Yes, and I was on CNN as you will see later on. I wound up

doing -- I guess it was before that, it was in December -- I did "Good Morning America"

during part of it. There were reporters everywhere. Everybody was doing something.

If you come over to the 20th -- [Martin turned back to July 19th] -- then you

can see that there was this thing at the Air and Space Museum that night, "For All

Mankind." I am sure we came down and went to the thing.

DR. McCURDY: On the 19th.
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DR. MARTIN: Yes, on the 19th.

DR. McCURDY: Wherewere you whenthe speech was given?

DR. MARTIN: I was at the Smithsonian, sitting there in a chair with all the

other NASA folks that got into the meeting.

DR. McCURDY: Did they know it was coming?

DR. MARTIN: No. At that point, the only people who knew it was coming

were the people that were on the dais, which were the astronauts and -- and I am not even

sure that all of them knew it. [Michael] Collins did because he had been involved. I am

sure Buzz [Aldrin] knew completely. I am not sure exactly what Neil Armstrong knew at

that point in time.

Clearly, everybody else up there knew what was coming down. But again, at

that point, the community of people who knew about it up until the week before had to be no

more than a dozen or so at NASA and there couldn't have been that many people in the

White House that probably knew about it. So it was something that they felt if you are going

to make a decision like this, you better make sure you take the steps along the way. Of

course, the people who were brought in, the CEO types and so on and so forth, every time

you brought another group of people, there must have been 40 or 50 people, eventually 60 or

so, that got exposed to it. But I never got a phone call about it. It wasn't something that

was a general hot news kind of a thing. I mean it wasn't something that got around town in

any kind of way at all, which is a little surprising.

DR. McCURDY: What was your reaction to the President's speech?

DR. MARTIN: It was kind of funny. There were two things that happened
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that day. There was thespeechat the Smithsonian and there was a picnic at the White

House. I had been invited back to Pfieffer College, which is where I did my undergraduate

work, in May to give the commencement address. I had given a copy of that commencement

address to Admiral Truly, just as a kind of here-is-some-stuff. Plagiarize freely if you need

some ideas. It had some good snip-its of things that I had actually borrowed from a lot of

different places. (When you go back home, you want to make sure you do a good thing.) I

had used a quote in that from James Michener about space.

So we were on the lawn of the White House. Who is the country singer that

is always singing the song about America? He sort of made a living at it recently. It was

Lee Greenwood. He was singing and Helen Hayes was there. Half the astronauts that have

ever lived and breathed in the United States were there, a bunch of Congressmen and

Senators, about 300 of them, all eating hotdogs with the President and Millie [the President

and Mrs. Bush's dog]. It was as hot as hell. Everybody was sweating like pigs.

So I was in the unique situation of-- that speech apparently had gotten over to

the Space Council staff. As the story came back to me, someone had decided that they were

interested in the quote that was in there, and had taken part of that speech that highlighted

the Michener thing and had used it in the President's speech that he gave while we were

eating hotdogs and hamburgers. So I was in the kind of unique position of, you know,

people fantasizing about putting words in the President's mouth -- and I had succeeded in

doing it twice in one day. So in that sense, I felt a little humbled by the whole experience.

Having been in a situation where I knew I was leaving the agency, I just kind

of felt privileged that I was even a part of it. So I just sort of smiled and said, "This is kind
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of interesting. I haveno ideawhere it is going to go." Becausewhen the speechcameout,

there were no dates in there and lots of people said, "Gee, 30 years to go to Mars." The

articles all started, "Why go to the Moon? Why do this? Why do that?"

In a sense, when you look at what went into it and what was behind the

thought process that went into it, it reads very much like the recommendations of the

Augustine report without all the criticism. So I found it very interesting as I have watched

this process go along, and I knew what Admiral Truly was thinking and what he understood

about the problems of the agency and so on and _ forth.

But the political process in this town doesn't give you the freedom to work

those problems off in a way that one would normally like to work them off. You have to get

help. You have to get the criticism. You have to get the broad buy-in, the benefits that you

get from Congressional committee reviews, from staff people doing things, from blue ribbon

panels reviewing various activities.

about that.

was: What do we do next?

VIII. AFTERMATH

So that speech happened that day. I felt, "Well, now I can go." I agreed to

stay on until we -- what we had done is we had also talked about what the next steps were.

Our view of the next step was that --

DR. McCURDY: By "we," you mean Truly?

DR. MARTIN: Admiral Truly and myself. When I say "we," I am talking

We were discussing two things. One was my plans to move on. The other thing
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We hadbeendiscussingwith the SpaceCouncil staff a set of instructionsthat

would come from the Vice Presidentto NASA that basicallysaid, _Pull togetherwhat it is

you know now and thendoan outreachprogram."

Somewherealong the way, that letter keptslipping and slipping and slipping.

My adviceto Truly was that we havethis wealthof datathat hasbeen worked on for the last

five years from the National Commission to Sally Ride to John Aaron and what we have

done in the last year. It would be a disgrace if that got lost while we spent our time looking

for alternative ideas. So it is very important that' we document what we know and give us

one more chance to take a look at the cost and the schedules issues.

We had understood when the President made his speech that we weren't going

until the year 2000 or 2001, that there were going to be several years of front-end work

before that was done. Therefore, when we decided on what options to look at -- in

rescoping this whole thing and taking one more look at it -- we relieved all the pressure on

the space station schedule. So the new dates then became, instead of 2001, it became 2004.

The position that Admiral Truly took was: let's pull together what we know.

We managed to get someone -- we felt it was important to get someone whose background in

manned spaceflight was impeccable. That is where Aaron Cohen came into the picture.

Aaron had already been involved with us. He had been supportive. He had been

instrumental in setting up the exploration work at Houston. So he was very much willing to

give up his time and to do this study. I remember the conversation. We talked about it.

Again, it was one of those: how long do you think it will take to do this? I said I think it

will take about three months.
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And Admiral Truly says, "About 90 days." That was the origin of the 90-day

report. That in 90 days, we would pull together what we had learned over the last five

years. It was not a study that took 90 days to do, so it was probably a terrible name to give

it because it had all sorts of misinterpretations. But Aaron Cohen agreed to come in. I

agreed that I would stay on and help Aaron with that study. Then when that study was

completed, I would come back and sit down with Admiral Truly and we would talk about my

departure date. Basically after the study was done, we did manage to get around to that. It

just took me another few months to unplug myself completely. But that is what we

ultimately did.

So the 90-day study was agreed to before that. What happened was Admiral

Truly basically took the instructions that we were working and coordinating with the staff of

the Space Council and he turned them into a letter from himself back to the Vice President.

That letter is on the record. I don't know exactly the date of it, but basically it says, "We

would like to pull together the program elements as we understand them now to get a scope

on this thing."

Again, it was an enveloping thing. It wasn't a program plan in the sense of a

project plan or anything, then we'll do the outreach program. I think some of the subsequent

conflict with the Space Council staff and NASA was that some of them came from a

background, the SDIO [Strategic Defense Initiative Organization] background in particular,

and they didn't want NASA writing down anything because their view of the world was that

you start with a clean sheet of paper.

Our view was that we had been to the Moon and Mars. It would be a shame
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to throw away -- not only that, but a lot of independent thinking had already gone into things

through the National Commission. That group of folks had gone around and asked virtually

everybody who was interested in the country to give their opinions at that time.

So from our perspective, it wasn't NASA doing a "not invented here" thing; it

was NASA making sure that the Administration understood what we thought the cost and

schedule was, and what we thought the range of possibilities were within our understanding

of how it could be done. Then we would look at ways to do it better, faster and cheaper.

Admiral Truly wrote the letter and sent it over arid said that is what we are going to do.

I guess probably the last thing I did here on the exploration, other than help

Arnie Aldrich -- because ultimately we folded the Exploration Office into the OAET [Office

of Aeronautics, Exploration, and Technology] thing. Principally, I don't think there was an

obvious person to take over the job at the time, at least not someone who Admiral Truly was

prepared to put in that job. We tried very hard to get Aaron Cohen to take it. In fact, that

was my intention. To give him the brush and let him really enjoy the thing.

Then when it was clear that technology and mission trades were going to be

worked on for several years, and I think Admiral Truly was very much interested in seeing if

he could make Code R [Office of Aeronautics, Exploration, and Technology] more relevant

to the long-term future of the agency, that this looked like a natural marriage for a couple of

years until such time as we got to a point where the program started to move again and then

we could break it out as a separate program.

Since then, of course, the Augustine committee has recommended that we go

ahead and do it now [break it out]. I think they are in the process -- he [Truly] has made a
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weren't any sinister things about it. It was simply a couple of people, Admiral Truly and

myself and a few other people trying to do what they believed was the fight thing for the

agency given the various skills and the various individuals that we had in place at that time.

Again, all along the way, I was nothing but impressed with him, nothing but

treated far more kindly than I would think people normally think of treating individuals who

are short-timers. Probably the toughest about leaving the agency after this was leaving

Admiral Truly and J.R. Thompson, because I haft gained nothing but the highest respect for

those people in terms of their professional and technical knowledge and their professional

integrity. It was and continues to be absolutely first class.

DR. McCURDY: Can I ask you a couple of questions about your own

philosophy of space exploration?

DR. MARTIN: Okay.

DR. McCURDY: Speaking for yourself personally, why do you think we

should go to Mars?

DR. MARTIN: I think you could do a long list of things.

same sort of reason that you come down to -- the Augustine report captured it a little bit.

There is a huge difference between looking at Mt. Everest, sending a rocket with a payload

to the top of Mt. Everest, and Hillary and Tenzing actually going there. There is something

about the human spirit and the human nature that drives you to explore.

Boorstin's book on discoveries -- if you go back and look at history, there is

just something about a society that when you look at it, that makes it vibrant. To me, that
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But I think it is the
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was the thing that always appealed to me about it. Now the fact that pursuing things that axe

hard to do -- as Kennedy described, he said we are going to go to the Moon and do it within

a decade not because it is easy, but because it is hard -- when you take on difficult

challenges, you impact your citizens. You inspire your young. You drive technology, which

has other benefits and so on and so forth. And, oh, by the way, you actually do achieve

things. So it was that level of thing that inspired me.

The other thing was that I was in a bit of a unique position. I probably had as

much experience in the manned and unmanned programs from the Apollo work and the

science programs and being at Goddard and having worked with Johnson guys in my younger

days and working on space station, so that by the time I got to the exploration office, as far

as the strategy type of thing across the agency, I probably had as good a view and insight

into that as anybody.

So I was in kind of a unique position, to at least answer the Admiral's

questions was the way I put it, whereas most people tend to spend most of their career here

either doing unmanned programs or manned programs. Very rarely do you wind up with a

lot of the cross fertilization that I got into.

Did I answer your question?

DR. McCURDY: Yes. That is very good. Well, we wanted to cover the

period up to the speech. I think we have done that pretty much today. We would like the

opportunity to come back at some point and talk to you about the period that followed.

DR. MARTIN: I would appreciate it if when we do that, you could tell me

exactly what some of those dates were that I couldn't quite ferret out. Like what day we
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really did brief the Vice President.

DR. McCURDY: We'll have that by the end of this project.

DR. MARTIN: There are some awfully good people in this system that I

knew about before. Mark Craig is a first class systems engineer. Aaron Cohen is a fine,

fine gentleman. What the Space Council staff did to him relative to [inaudible] is

disgraceful. I will be happy to talk about that at some point in time, because that is a classic

example of petty politics and staff infections in the Washington environment. But that was

after the fact, not before the speech.

Admiral Truly and J.R. Thompson, they both deserve a hell of a lot better

than they have received in the press, particularly this past year with the Shuttle leaks and the

telescope issues and some of those kinds of things and this thinking on what he thought about

the agency and what he felt about these various programs, as I did. I was in a very unique

position to see that and to share some of that insight.

So it is funny. When the speech comes out and it says space station in the

1990s and back to the Moon to stay and then on to Mars, and then somebody puts a number

out that is $400 billion in 30 years, all of the thinking, no matter how good it was that went

into that and no matter how visionary the administrator may be, at that point in time he is

subjected to all of the Monday morning quarter-backing that goes into, "Well, gee. Why

isn't it this?" The answer is that the Administration was provided an opportunity to decide

and for very logical reasons, it had to do with resources and whatever else was going on,

chose to do it a different way.

But the important thing about that speech -- that just with the Vice President
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and the "water on Mars" story -- is that for the first time in 20 years, somebodycared

enoughto stepforward andreally lay it out. So now wecandebatethe details of the how-to

and the timing, but therecan't be any questionsin people'sminds asto where we aregoing

andwhat we aredoing.

Now I had a different view of it, which I will just sharewith you. The

questionI usedto haveto dealwith whenI worked on the spacestationwas: How could you

possiblybuild a spacestationif you don't know where you aregoing? In terms of: we don't

know whetherwe're going to theMoon or Mars br whatever. My view of that was: we are

not going to the sun. It is too hot. You are not going to Mercury, it is too hot. Venus

-- the pressures and the environment are such that you are not going to send humans there.

We live on the Earth. We have been on the Moon, and we can go back, and we can go to

Mars. You are not going to the asteroid belts and have humans live there for any extended

period of time. You may visit.

The question of Jupiter, Saturn and all those sorts of things are well beyond

the near-term horizon that we are seriously thinking about. So, therefore, there are only two

places you can go. It is not a complicated problem. Therefore, you shouldn't be surprised

when people have thought about that in terms of what you need to do in a space station and

what you need to do in terms of thinking about evolution and those sorts of things.

There are a lot of -- as Plato describes them in one of his dialogues, he says if

you never observe the keen eye of the clever rogue, you can see clearly the way to the end

that he wants. He has got a very clear view and narrow focus on what the problem is, but

too often, his mischievousness is in proportion to his cleverness.
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So what I learnedin my tour here in Washington is that Washington is full of

clever rogues, some in the service of wisdom and some in the service of evil. It is an

interesting mix. That is what politics is all about and that is what high visibility programs

are all about. You get to choose whether or not you want to participate in that. So I told

someone today -- someone asked about how could you leave NASA? I said I didn't leave

NASA, I left Washington. There is a difference. I will probably never leave NASA.

DR. McCURDY: Thank you very much. We really appreciate it.

DR. MARTIN: Thank you.

(Whereupon, the interview was concluded.)
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MR. McCURDY: Just some personal questions to begin with. We have your 

birth date as B 
MR. CRAIG: Yes. 

MR. McCURDY: Do you call St. Louis or Midland, Texas, your hometown? 

MR. CRAIG: - 
MR. McCURDY: So that is where you grew up? 

MR. CRAIG: Yes. 

MR. McCURDY: What was your father's occupation? 

MR. CRAIG: He was an employee of an oil company. 

MR. McCURDY: Was he a laborer or worker? 

MR. CRAIG: He was in marketing of oil petroleum products, gasoline 

petroleum derivatives. 

MR. McCURDY: In Midland? 

MR. CRAIG: In Midland, yes. 

MR. McCURDY: Was your mother professionally employed? 

MR. CRAIG: No. 

MR. McCURDY: Do you have any brothers and sisters? 
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University.

MR. CRAIG:

MR. CRAIG:

Onebrotherand one sister.

You went to Purdueanddid somegraduatework at Rice

MR. CRAIG: Yes.

MR. McCURDY: What were your majors?

MR. CRAIG: Aeronauticalengineeringat Purdue. Rice didn't have a

programin aeronauticalengineering,but theyhad relatedfields in mechanicalengineering.

So that was technicallyin the Schoolof MechaniCalEngineering.

MR. McCURDY: Were you interested in aeronautics or did you have an

interest in space exploration?

MR. CRAIG: Space -- although my expertise in a technical field is in

aerodynamics. One of the three or four fields that I have spent a lot of time in is

aerodynamics.

MR. McCURDY: When did you first get interested in space exploration?

MR. CRAIG: As a kid. I remember -- in fact, I was in Alexandria, Virginia

the day Sputnik went up, at my aunt's house. I remember that very vividly and I was

intrigued by that. And as the early Gemini and Mercury shots were going off, I was

fascinated by those, and decided in seventh or eighth grade that that was really what I wanted

to get into.

MR. McCURDY: You joined NASA as a co-op student.

MR. CRAIG: Right.

MR. McCURDY: What year were you in college?
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MR. CRAIG: I wasat the endof my freshmanyear. So in the summerof

1967, I went down to, at that time, the MannedSpacecraftCenter,and worked there that

summerand then rotatedsemestersuntil I finished in Januaryof 1971.

MR. McCURDY: Wheredid you startwork asa co-op student?

MR. CRAIG: I started,somewhatto my chagrin, in the facilities engineering

division, which at that time was involved in -- the specificthing I worked on wasdesigning

someequipmentfor one of theemersiontanks, theweightlesssimulators. In fact, the first

thing I designed,I think, wasa ladderthat wasabouteight feet wide, so if oneof the

astronautswere disabled,two diverscould be oneon eachsideandcarry this guy up this

very wide ladder. I just workedthere in the summerand thenwasn't particularly interested

in working in the facilities area, soI foundanotherjob in basicallya group thatwasdoing

missionwork: aerodynamics,trajectory, kind of systemengineeringacrossdisciplines. That

wasalso the group from which manyof thepeoplewere drawn that startedtheinitial studies

on Shuttleat the MannedSpacecraftCenter. During that periodof time, that wasmy first

introduction to planetarywork. The SovietVeneraspacecrafthadjust goneto Venus,and

we were beginningto get somedataabout theatmosphereof Venus. Soone of the first

studiesI did was looking at how that new knowledgeof theatmosphereaffectedentry and

capture trajectoriesof Venusfor both unmannedand mannedmissions.

MR. McCURDY: Was this still asa co-op student?

MR. CRAIG: Yes. That's right.

MR. McCURDY: That wasa big responsibility.

MR. CRAIG: That was in 1968basically.



MR. McCURDY:

Centerasa full-time employee.

yOU.

And in 1971, you came to work at the Johnson Space

MR. CRAIG: Full-time, yes.

MR. McCURDY: One of the few people that NASA hired that year, I'll bet
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MR. CRAIG: That's right. In fact, I was almost rifled. I was almost fired

within about a year of that because the Apollo program, of course, was winding down. The

way the government employment system works, it is last in, first out. I was clearly literally

the last in. But I ended up being retained because I spoke Russian. At that time, ASTP

[Apollo-Soyuz Test Project] was just on the horizon. So they managed to find a way to

retain me. It put me in a rather odd position of being -- and I still am, I guess, at kind of

the bucket of a double-bell curve. There just aren't very many people my age in NASA as a

result of that.

MR. McCURDY: Did you look at other opportunities or did you always want

to go to work for NASA?

MR. CRAIG: I really wanted to work for NASA. I wasn't interested in the

defense side of things. I really wasn't -- although I had interviewed with a number of

companies -- I wasn't interested in working particularly on the corporate side. NASA is

what I wanted to do. So that is where I went.

MR. McCURDY: After about 17 years, you got involved in the space

exploration initiative, I think, in 1987.

MR. CRAIG: 1987 is about right. The history of my career in NASA was --
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I actually did startworking on the Shuttlein 1969. In fact, the summerwe landedon the

Moon, I waspart of a teamthat Max Fagethad setup in a back building at JSCthat was

working the Shuttledesigns,andcontinueddoing trajectory work and vehicle sizing work. I

had written a program that combined the trajectory calculations with the sizing of the vehicle.

That was kind of a first. It turned out to be a very useful tool.

So as the shuttle moved along in the early 1970s, I was responsible for

continuing to develop and maintain that tool and do studies with it: the external tank, internal

tank, drop tanks, stage and a half, all of that was modeled and developed on that program.

Then in 1973 or 1974, I was given a chance to move out of that in this same

division which I had co-opped in. I had picked up the responsibility for the staging systems

on Shuttle, because it is very interdisciplinary and cross-cutting. So I worked in that area

and ended up, as a result of that, being the subsystem manager for the booster staging

system, which meant that I worked basically at what we call level two.

I was a level two subsystem manager. I didn't specifically have any hardware

that was directly my responsibility or software because they were all in the various vehicles -

- the booster, the orbiter or the tank. But I was responsible for integrating all of those and

writing requirements, making sure that they worked and functioned, then doing all the wind

tunnel tests, the proximity aerodynamics -- that turned out to be very complicated wind

tunnel tests.

MR. McCURDY: Where did you do the wind tunnel tests?

MR. CRAIG: We did some of the early tests at Ames, but the bulk of the

tests that really provided the data base were at ADC -- Arnold -- in Tennessee.



107

MR. McCURDY: What was thatagain?

MR. CRAIG: It is Arnold Engineeringand DevelopmentCenter,which is the

big Air Forcewind tunnel facility in centralTennessee.The testswere fascinating. They

were very complicatedbecausewith theboostersseparating,it is done in a regionwhere the

dynamicpressureis still fairly high. You are still in a fairly densepart of theatmosphere,

andit is supersonic, hypersonicactually, about mach4.5. The dynamic pressurescanbe as

high as75 or 80 PSFs. So it is still a fair amountof air.

It is complicatedbecauseas thevehiclesmoveoff, their aerodynamics

influencethe aerodynamicsof theothervehicles. So theaerodynamicsisn't just a function

of orientation. It is a function of the relative positionsof thesethreevehicles-- the two

boostersand the orbiter tank. And if that isn't complicatedenough,it is additionally

complicatedby the fact that therearesolid rocket motorson the boostersthat blow them

away from the orbiter. The giant plumesfrom thosethings really act like bodiesin the flow

that divert the flow aroundthem.

So asthey comeupand go down in less thana second,they blow the flow off

thevehicle. It is a very complicatedtest. It involves relative motion of the models. It

involvessimulatingthesebig plumes. We spenta lot of time developingtechniquesto do

that and thengetting the data.

It also involvedbeing responsiblefor the softwareon the spacecraftthat

initiatedand controlledthis wholesequence:determinedwhenit was right to separate,fired

the motors, blew thebolts. It involved putting togetherthe integratedtestingof all this,

decidingwhatwe hadto do. Soit wasa good way to cut your teethon somereal hardware



and not do it from a distancestandpoint.

MR. McCURDY:

hands-onwork yourself?.

MR. CRAIG:
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Wereyou doing this as a contractsupervisoror wasthis

No, it was for the mostpart hands-onwork. Rockwell

International, which was the integrationcontractor,of coursehad peopleworking in this

area. But they really neverquite steppedup to it. They endedup essentiallybeingan

extensionof my staff. SoI basicallymanagedthe teamof peoplethat did that.

MR. McCURDY: In 1983,you movedoff theengineeringdirectorateand

into spacestationwork here in Washingtonwith the SpaceStationTask Force.

MR. CRAIG: Let mego back to Shuttle. Oneother thing that I did that I

thoughtreally servedme well was -- oneof thereal concernswe had wasthat these

separationmotorson theboosterswoulddamagethe tiles, the thermal protectiontiles on the

Shuttle. So we went througha numberof teststo figure out how to designthe motorand

how to orient it so it wouldn't abradethe tiles off thevehicle. In doing that, I becamevery

knowledgeableabout thethermalprotectionsystemand whatdamagedit.

After the first flight, therewasa fair amountof damageto that system. So I

wasaskedto headup a teamthattried to figure out how the tiles were damagedandto fix

them, which involved, as it turnedout, damagethat was inducedby stuff off the launchpad,

damagethat was inducedby piecesof things falling off the externaltank. It [the thermal

protection system]wasdamagedby piecesof thingsfalling off the booster. Actually, it was

damagedalso by thingscoming off theorbiter as we really got into it andlookedat it. So

that again really gave methe -- it wasa lot of fun, too, becauseI would go out to the launch
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There wasa lot of intense internal political pressure.

stead.

I also worked a lot with the other centers in both those jobs, with Marshall in

particular, the other principle center on Shuttle. So I spent a lot of time there and knew a lot

of people.

In 1983, I was asked to come up here and work on the Space Station Task

Force which was just starting up. The unit was called the Concept Development Group,

which was doing all the technical studies and programmatic studies, budgets, to support the

policy definition of the station. On that group, I ended up leading the team that did all the

configuration work as well as some other areas.

MR. McCURDY: Were you part of Luther Powell's group or were you on

the task force?

MR. CRAIG: Yes, I was part of Luther Powell's group, the so-called CDG,

Concept Development Group. I was up here from July of 1983 to February or early March

pad literally right before the launch with theastronauts and do a final inspection of the

vehicle, look for ice and various things that were damage agents.

Then as the vehicle landed, I was the first person to go out and look at it. So

it gave me a lot of working with the Cape and how the vehicle is processed, the quality

procedures and inspection procedures. There was still a lot of theory involved, but a lot of

good hardware hands-on. And also a very visible and kind of political problem, because

when there was damage on the orbiter, it was always "the other guy did it." It couldn't have

been the tank; it couldn't have been the boosters." It certainly couldn't have been the orbiter.

So it, I thought, stood me a very good
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of 1984. Of course, the real technicalwork wasbeingdoneby the centersand a numberof

contractorswere involved at thatpoint.

Thejob up herewas really moreto decidewherethe work neededto go to get

it from all thesedifferent sources,integrateit, figure out what it meantand thenput it in the

kind of framework that washelpful to establishinga policy basefor theprogram. But it was

mainly still technicalwork. That was the first real exposure,though, I hadto policy

dimensions. Why arewe doinga spacestation? How are we going to sell it? So it was

interesting from that respect.

MR. McCURDY: Thenyou stayedwith the spacestationprogramwhenyou

went back to the JohnsonCenter?

MR. CRAIG: Right. At theend of the task forcehere, the so-calledSkunk

Works wasput togetherat Johnsonwhich is wherewe broughtpeoplefrom all the different

centersto takebasicallythe rudimentarybasethat hadbeendevelopedup here, flush it out

and start the program, essentiallyto get in a position to do PhaseB. I continuedbasically

leading the configurationwork and a lot of thetechnicalwork that supportedthat definition

as a part of that teamover thatperiodof sevenmonthsor however long it lasted.

MR. McCURDY:

think until 1987. Is that right?

We've got you still with the spacestationprogramoffice, I

MR. CRAIG: That is basically-- I guessthat's right. Well, I went from the

SkunkWorks -- at that point the decisionwasmadethat Johnsonwould be the lead center,

and therewasa Level Two office established. I wasaskedto be in thatoffice and wantedto

be in it. I decidedthat programmanagementwas really what I enjoyeddoing. The office
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was brokenup into anoperationsarea(this was theLevel Two office), system engineering

and integration, which was the area I was in, then utilization, and then program control kinds

of things.

In the system engineering and integration area, I started out as the assistant

head of that office in charge of all engineering. The fellow that was the head of that office

retired from NASA. I was then made acting head of system engineering and integration for

the program. It was late 1985 or early 1986. So I really spent most of my time running that

office and doing the system engineering and integration for the integrated program which was

very challenging. The policy framework still wasn't quite firm. Trying to develop a set of

requirements that we could work to was extremely challenging because we didn't have that

policy framework.

The organization up here [in Washington] had not been able really to define

that for a number of reasons. So we were kind of working in the blind. That made it a very

complicated job. It was made even more complicated by the fact that there were four work

packages and three international partners. So the system was cut up into a large number of

pieces to manage, which was a tremendous challenge. It was cut up in such a way that the

work assigned to those pieces had very, very complicated interfaces that we were always

trying to figure out and still are.

So that was extremely challenging. We had to come up with management

structures and approaches to controlling this that were very different than things that had

been done in the past. Of course, there again, there was a high degree of political tension in

the air because the work packages were still moving around a little bit. The policy definition
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hadn't cometogetherup here. So it wasvery challengingperiod. I learneda lot from it,

mostly aboutthings you shouldneverdo being in thatenvironment. I workeda lot with the

internationals,which I enjoyedvery much. I spenta lot of time in Europe,Japan,and

Canadaleading thetechnicalnegotiationswith them. So it wasa goodexperiencebut not

one that I particularly would ever want to repeat.

MR. McCURDY: You stayedwith it until they movedtheLevel B center to

Reston?

MR. CRAIG: Yes, and that was the last thing I did basically. The program

manager at that point, John Aaron and myself -- we were the last two out the door

-- dissolved the program office there as things were being set up here at Reston. I decided I

didn't want to move up here and work at Reston. So I was in free-float. The Center

Director offered me a position and asked me to go on as the assistant to the Director of

Engineering at Johnson, which I did for about six or seven months.

MR. McCURDY: When did you first hear that NASA might be pursuing a

Moon/Mars initiative?

MR. CRAIG: Well, the fellow who was the station program manager, John

Aaron, and I are very good friends. As I went off in engineering to do some things there,

John went off to set up an office for Dr. [Aaron] Cohen dealing with futuristic kinds of

things. That was about the time the Ride report was being put together and coming out. So

through John, I knew that these things were happening. They sounded exciting. Mars has

always been a thing I had wanted to work on, I think, like 99 percent of the people in

NASA.



113

Someof the technicalthings werebeingdealtwith at that point, which dueto

my previousexperiencein entry trajectoriesandother things, I knew quite a bit about. John

would ask me to comedown and listen to this or listen to that and give my thoughtsto him.

So I becameawareof whatwasgoingon pretty quickly.

Then things spedup from that point. As a resultof the Ride report, Dr.

Fletcherdecidedto createthe Office of Explorationhereat headquarters.John wasaskedto

headthat up. That left then the positionof headingthe office in Houstonopen. Dr. Cohen

askedme to takeJohn's placein that.

MR. McCURDY: Wasthat a newoffice? It wasn't, becauseyou were taking

his place.

MR. CRAIG: That's right. It hadbeenmadea new office aswe folded in

Level B. Aaron [Cohen]had takenJohnoff andcreatedan office -- I don't recall its name; I

canget it for you -- that basicallyhadtwo responsibilities. Onewasjust to kind of figure

out what JSC shouldbe doing in theseareas. Number two, a very specific thing which had

alreadybeenworked out betweenJohnsonandJPL [was] that we would help themwith their

Mars Rover SamplerReturnefforts which JPL hadbeenworking on very heavily. There

were piecesof that in which theyhad really not muchexperience.

We did makeaerodynamicentriesand things. It was Dr. Cohen's, I think,

very, very wise plan to get JSCinvolvedmore in theserobotic missionsand learn to work

togetherwith JPL, looking aheadto the longerterm that we really neededto find a way to

marry the two ugly sisters, mannedand unmannedkinds of things, if we were ever going to

undertaketheselonger-termhumanmissions.
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MR. McCURDY: So you were, if I havegot the title right, theJSCmanager

for Lunar and Mars ExplorationOffice?

MR. CRAIG: That is basically it. I think that was the nameof it at that point

--just the Lunar and Mars Exploration Office.

MR. McCURDY: And that was through the President's speech?

MR. CRAIG: Well, there was a little blibbit in there. It was always the

Lunar and Mars Exploration Office as Aaron [Cohen] set it up and John headed it. Then as

I took it over, it was on Aaron's staff. It was bagically a staff function to Aaron. It was a

fairly small office. Aaron did some other things at the center to create a larger organization

to deal with future work called the New Initiatives Offices, which is headed by Bill

Huffstetler. As that thing developed, he decided to take this Lunar and Mars office and put

it in there, which was the case through the speech. Since then, he has taken the office and

pulled it out again. Now it is one of the main line organizations of the center. But up

through the speech, it was in the New Initiatives Office.

MR. McCURDY: Speaking for yourself personally, why do you think we

should go to Mars?

MR. CRAIG: I think there are several reasons to go to Mars. I think some

of them have to do with very, very tangible things when we undertake these kinds of

activities. I do think we do get economic return from pushing the edge. I think that history

has shown that when people do very, very hard things -- President Kennedy so much as said

this when he started the Apollo program: we don't do things because they are easy; we do

them because they are hard.
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History hasshownus that whenyou do hardthings, you reapa lot of rewards.

You reap rewardsof learninghow to do new things. You come to new perspectivesand

understandingabout yourselfand aboutthe universeand the world in which you live. You

come to understandthings andtechnologiesthat haverepercussionsthat usuallyaren't

anticipatedin life and society, to helppeople.

Frankly, all of that to me is kind of summedup -- it is just the human

imperative to explore. History hasshownoverand over againthat it payswhenwe do it.

MR. McCURDY: Why doesit exciteyou personally? Thinking back to when

you were a young kid.

MR. CRAIG: I think it wassomething-- andI didn't understandall that

when I wasa kid in the sixth gradeor seventhgrade. It wasjust the excitementof

exploration. It was like the Vikings sailing theNorth Sea. It wasgoing in placesnoone

had ever beenand seeingthingspeoplehad neverseen,to my mind at that time. I have

never lost that. In fact, I havetried not to losethat as we got caughtup in thedetailed

argumentsaboutcost benefitanalysisand things. Never to lose the excitementof the

enormity of this endeavorand its significance. There area lot of ways to say it, I guess.

History. I love history. I love to read history. It is alwaysan interesting

thing for me to think about thethings that history has recordedand more interesting,the

things it hasn't. As onelooks back -- and youcould usethe exampleof Columbusor

others -- and you try to reconstructwhat happenedin the 15thcentury. Wars. Cataclysmic

events. The reformation. I meanthings that we remembertoday. Therearen't many.

Thereare even fewer that mostpeoplecould tell you that were in the 15thcentury.
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But 1492, theydo know that dateand they know exactlywhat happened. I

think aswe look back with 500 yearsdistanceon whathappenedin this century, few people

will know therewasa World War I or a World War 17even,but they'll know 1969. It is

the kind of thing that indelibly imbedsitself on society'sconscience.

MR. McCURDY: Do youconsideryourself an explorer?

MR. CRAIG: Yes. Absolutely. I meanI havethebestjob in the world. I

get up every morning and think about how to sendpeopleto Mars. It is hard for me to

imagineajob that is muchmore interestingthan that. Thereare things that I would like to

do that aren't spacerelatedthat I enjoy very muchand find very meaningful. But I guessI

was raisedto feel like eachof us should try to havean impacton the world in our own way.

This seemsto be the way that my life has takenme to havean impact.

MR. McCURDY: Why sendpeopleif you cansendrobots?

MR. CRAIG: We arepeople,not robots. To me, one of the beautiesof SEI,

and thereare many in this kind of endeavor,is that it is big enoughthat it allows us to get

away from artificial distinctions. It allows usto get awayfrom the "or" arguments. Should

it be humans"or" robotic devices? It saysthis playing field is big enoughthat it needsto be

both.

Now do we do it in a way that they arecomplementary?What makessenseto

use robots -- in what circumstances?Whendoesit makesenseto usehumans? That is

going to be somethingthat we are going to sort out for a long period of time.

What we havelearned,throughfour yearsof study, is that we really have

looked at that Mars Rover SampleReturn andhow it is a precursor for humanmissions. As
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you might expect, therelationshipis intimate. In fact, we don't evencall themprecursors

any morebecausethat tendsto lead to the impressionthat you do the robotsandthenyou

stopthemand sendthepeople. The robotswill alwaysbe the leadingway of gettingdata,

providing a relatively low-costway to getexperiencewithout risking human life. They are

very, very important.

But ultimately, it's people. I mean we are people and part of the pull and

allure of exploration in a vicarious sense is that it is hard for me to identify with a Viking

spacecraft on Mars. I mean I can understand what it did intellectually and I can learn from

it, but I don't identify with it. But I do identify with scenes of John Young, running around

and jumping on the Moon and yelling at the top of his lungs like a little kid. I identify with

that perfectly. I think other people do, too.

MR. McCURDY: Where do you think this will lead in the long run?

MR. CRAIG: Well, in the very long run -- of course, we get trapped within

our detailed technical community here and the detailed policy community of this city. But

many people, as we talk about this, think in terms of colonies and of a much larger scale of

things. Of course, there have been people like Jerry O'Neill and others that have done fairly

detailed studies of putting large numbers of people in earth orbit or on the moon or on Mars.

There are studies of terra-forming Mars and creating a habitable world there.

There is no doubt in my mind that all of those things will happen; probably not in the way

that any of us would envision today, but our species will move out from Earth. That is not

going to happen, in my opinion, on the scale that people have been talking about it for

hundreds of years, but we are taking the first steps in that direction. I don't think that is the
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justification for doing it. But I think that ultimately is where it will lead us.

MR. McCURDY: Let me ask you some questions now about the President's

speech. When did you first learn that the White House might be planning a commitment for

Moon/Mars?

MR. CRAIG: Friday, June 2nd at about 10:30.

MR. McCURDY: How did that come to you?

MR. CRAIG: In the form of a jovial fellow named Frank Martin. I was up

here for a set of meetings. Frank called me into.his office on the 2nd. As I noted here in

my calendar, "Frank tells the tale."

MR. McCURDY: What did he tell you? What did you remember?

MR. CRAIG: Well, there had been a conference up here -- in fact, I guess it

was still going on (I had to go to a meeting at Marshall and I did not go) -- called "Pathway

to the Planets," which the office up here had set up, basically, as a very top level kind of a

presentation of opportunities and where things might be going. A lot of industry people were

invited. Mark Albrecht at that time had just come on board. The Space Council was

invited. Of course, Dick Truly who had been named Administrator but not yet confirmed,

and J. R. Thompson.

The tale that Frank wove for me was that -- again, I hadn't been there the day

before -- just at that meeting (it almost rang of happenstance, but I am sure it wasn't),

Albrecht and Truly and J.R. and Frank kind of had a cup of coffee.

Albrecht said, "Well, where is all this going? We'd like to do something. I

think the Administration wants to do something here."
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That begana discussionthat basicallyled to our settingup a teamto lay out

somepossibilities for considerationfor theWhite House.

As it was reportedto me by Frank, the initial approachhadbeen, "We think

we would like to build a Moon baseasthe next step." Both Frank andDick had ratified that

as a very, very good thing to do and consistent with all the things that we had learned in our

planning, but that maybe that was a little too close a horizon. There really needed to be an

even longer term objective and that was sending people to Mars. Whether at that initial

discussion or not long thereafter, it was bought off that, yeah, it probably does need to be

more than just establishing a moon base. It does need to involve a real horizon kind of a

thing of sending people to Mars.

MR. McCURDY: What was your reaction when you met with Frank Martin

and he told you this?

MR. CRAIG: Great.

MR. McCURDY: You had been working on this project now for two years.

MR. CRAIG: Yes. Well, it was ironic. I remember thinking as Dr. Fletcher

had given us our marching orders as this thing was set up. He said, "I want to start these

studies. I want to understand the technical parameters. I want to begin to use these studies

to shape the agency's investments. At some point, we probably ought to plan on really

putting the hard sell on the White House. Just as a planning date, why don't we think in

terms of 1992."

I think his thought was, you know, the Columbus celebration. That might be

a good time for not him -- because he knew he wasn't going to be Administrator -- but an



120

Administrator to go forward. So we geared all our studies to go through a cycle of several

years and really hone down and produce several very specific recommendations in 1992.

My first thought was, "Well, damn. The man beat us to the punch. That's

great." I obviously thought this was right. I mean this is the way it should happen: that the

President has a vision of what can be done and gets the government moving down the path of

deciding how to make it happen: Rather than the government, as is often the case -- and it

works -- but you know, fighting a vision up. Visions don't seem to travel uphill very well,

but boy, they sure travel downhill. So I was ve_ excited obviously.

MR. McCURDY: We have a report that right around this time, Vice

President Quayle went to President Bush and proposed that he, Quayle, undertake a study

that might lead to this sort of initiative. Do you know whether or not that occurred?

MR. CRAIG: I don't know. I have heard the same thing, but I don't know.

I don't know where I heard it, to tell you the truth, probably from Frank or from Admiral

Truly.

MR. McCURDY: What were you asked to do as a result of this meeting?

MR. CRAIG: Basically, what Frank said was that Admiral Truly wanted to

keep this extremely secret, for obvious reasons. And that what he and the Admiral had

discussed was getting a very small group of people together to begin laying some things out

that we could take back to the White House. By "things," I mean a very top level

description of what we thought could be done, a time table, and some level of budget.

To that end, the people that were told about this and that formed this team

were -- I have got it written down here, but it was Frank, myself, Aaron Cohen, John
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Aaron, Mike Duke (I don't know if you know Mike, but he is a very senior scientist at

Johnson, an expert on the moon), Darrell Branscome, and Charlie Darwin from Marshall.

Frank informed me that Truly was in the process of contacting those people,

and we needed to get going. What he [Frank Martin] said was that he wanted me to collect

my thoughts. Then he and I -- that was a Friday, the 2nd of June -- he and I had a meeting

the next morning with Admiral Truly.

We were going to talk through how we could get this thing going and what

needed to be done. So that is basically what wedid. Admiral Truly notified these various

people. The next morning Frank and I met with him and laid out a plan of attack.

MR. McCURDY: Did you stay in Washington or did you go back to Houston?

MR. CRAIG: I stayed in Washington for the meeting Saturday morning, the

3rd, and then went back to Houston that evening to start getting things rolling down there.

MR. McCURDY: Now was this group located in Houston or was it located in

Washington?

MR. CRAIG: The decision was made that we needed to have one place to

work out of. Aaron Cohen found a building in the back lot of JSC that we would often use

for SEBs [Source Evaluation Boards] and various procurement things that was secure. So we

set up headquarters back there. It already had computers in it. It was ready to move in. It

was locked. So we basically set that up as our center of operation.

We did not just stay there as this group of whatever it was -- five or seven

people. We met on June 4th (which is what Mike and I had written down earlier), which

was Sunday, in that building, and basically kind of mapped out what needed to be done. The
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way in which we worked was that we eachhad teamsof peopleoff doing stuff or I did

certainly and Charlie did at Marshall. The others really didn't.

We kind of talked through what needed to be done, and we would go back and

guys like John Aaron -- who was manager of the space station -- would go back and do space

station stuff. I would get the team off working on this or that or Charlie and his people

working off on this or that. We would meet back together and look at it and shape it.

It ended up that the group primarily met as kind of a consulting body. Most

of the technical work was done by the agency team that I was in charge of, as you would

expect. I would bring it back in. We would talk about it and shape it and decide how we

wanted to present it and work on the pitch that we had to give back up here. That was the

product we were aiming at.

Here it was kind of the general thought, I think -- it was pretty well

understood early on that the President was probably shooting toward the July 20th time

frame. He wanted to say something on the anniversary. So we understood we had -- it

wasn't just "you have to have something and here is the schedule to get you to a speech," but

it was kind of understood that was where we were headed. So we were working on a pretty

short turn-around.

MR. McCURDY:

time you presented it?

MR. CRAIG:

was a presentation which was that.

Moon and Mars," June 13, 1989.]

What did you physically produce and when was the first

What we physically produced -- the first thing we produced

[Mark Craig, "A Scenario for Human Exploration of the

It was given on June 13th to Dick Truly and Bill Lenoir.
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We came up here and gave this presentation. We gave it to Dick on the 13th. The real first

milestone we were shooting for was a meeting with Mark Albrecht, which this thing says

was June 15th. I think that is probably right.

At that time, I basically gave this presentation. I gave it on the 13th to Dick

and Bill. I thought they were kind of impressed. Of course, they hadn't quite realized that

there had been a team out looking at this for quite a while.

There is a fair amount of technical detail in there. I mean there are vehicles

and weights. There is a pretty detailed sequence. You know it talks about science, the basic

strategy of laying the thing out in terms of what you do on the Moon and Mars. I think they

were impressed and kind of overwhelmed by the fact that just in two weeks or less, we had

been able to produce something in this kind of detail. We spent a lot of time talking about

it. Of course, when engineers get together, they tend to start drilling oil wells then [get] into

technical details.

MR. McCURDY: Did you present options as part of this?

MR. CRAIG: Options came to be a word that had a lot of different meanings.

This really didn't have any options in it. At this point, we weren't talking about options. It

was basically, "What are we going to do and what is it going to take to do it," as you'll see.

There is the approach we were trying to work ["The Approach," in Craig, "A

Scenario"] where you would start out with lunar activity and robotic missions: all the

precursors to go to Mars. You would tail that activity off and then with the wedge that

opened up, you would go to Mars with people. So that was the basic strategy. Everything

that is in there is an elaboration of how one might do that. So at that point, there really
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MR. McCURDY:

of the otherkinds of things.

MR. CRAIG:
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So you weren't proposingcasestudiesor scenariosor any

We were working -- the teamwas off -- the casestudywas

kind of the mediumwe usedto study thingsbefore the speech. We kind of broke the

problemup into pieces. We usethe word "architectures"today. They were kind of mini

architectures. We do them to just kind of explore the limits of what could be doneand what

it meant. They weren't everportrayedand we tried to makesure they were never seenas

actual. This is somethingthat would endup asa proposal. They were really framedjust to

help us get a databaseof understanding.

Sothe teamin NASA, of course, that didn't know aboutall this, wasoff

working casestudies. We hadbroken up all the work betweenall the centers. My staff in

Houston,which was responsiblefor integratingthat, wascontinuing to run that process. I

pulled a coupleof peopleoff anddidn't tell them what wasgoing on, but said, "I've got to

work a specialthing here. Admiral Truly is just comingon board. He is really interestedin

this and hehasaskedme to pull togethersomespecialthings for him. So you are not going

to seeme for a while." That was the cover we usedto pull technicalpeopleinto this and

get this work done.

MR. McCURDY:

MR. CRAIG:

of the centers were involved.

Exploration to get all of the centers involved.

Which centers were involved?

Well, and that was under the Office of Exploration up here, all

It was our very clear intent as we set up the Office of

Number one, this needed to be something that
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all of NASA did. It wasbigger than any center. Number two, the expertise that is involved

in an endeavor of this breadth -- you need the entire agency to get the various forms of

expertise. So we literally had every center involved.

MR. McCURDY: So you would call out the people at a center and ask them

to perform a specific task and do it in an obviously fairly short period of time?

MR. CRAIG: Well, at the level this thing [Craig, "A Scenario"] was put

together, there were only two centers involved, because as you'll see, it was fairly high

level. The data that was used to put this together was developed by all the centers. The

actual work that coalesced this particular pitch was done primarily by Johnson and Marshall.

MR. McCURDY: So on June 13th, this was presented to the Administrator?

MR. CRAIG: Yes. And to Bill Lenoir over here at the Holiday Inn. They

didn't want it done over in the headquarters building because that would look too visible.

MR. McCURDY: That's the Mercury Room of the Holiday Inn?

MR. CRAIG: Yes, I think so. I don't have it written here, but I think that is

probably right. In fact, we had a note written down here, we had to delay the meeting

because there was a fire in the hotel on the roof. I forgot about that.

MR. McCURDY: After that presentation, a day or two later, you went up to

the White House, to the Executive Office Building.

MR. CRAIG: No. Actually, Mark [Albrecht] came down here.

MR. McCURDY: Okay.

MR. CRAIG: So we had another presentation at the Holiday Inn just for

That was Dick and Frank and myself and Mark.Mark.
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MR. McCURDY: And that was about two days later?

MR. CRAIG: I think the 15th.

MR. McCURDY: How was that different than the first one?

MR. CRAIG: Well, this was the first time Albrecht had seen any of this.

The first meeting with Truly and Lenoir again tended to be an engineer's meeting, an

engineer's discussion about how you go to Mars. It lasted a long time. I mean it lasted

hours -- a lot of detailed discussions and questions to my presentation. The meeting with

Mark was much shorter in time. We actually cutout some of the charts. We didn't present

all this stuff and shouldn't have.

I was very, very impressed at Mark. As I recall, the meeting kind of opened

up with a monologue on why this was important and the problems that civilian space had had

and was having, and that this was a way to fix them. I thought he was right on the money,

having just come from [space] station which was suffering from a lack of definition of a

strategic horizon.

In fact, frankly, that is why I was so anxious to get into this, independent of

liking to work on planetary things. I saw this as a way for the agency and the government to

really figure out where it was going and then start to shape its investments against that. So I

was just pleased as punch to hear this guy that I had never heard of before, never met

before, just lay out the problems that the agency was having in what I thought was right on

the money.

He very clearly saw this as a way to do the same things that I had seen in this,

too. So I felt very good about that. I am not sure that we had -- we had some interaction in
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Mark wasjust seeingthis stuff and sortingit out in hisown mind.

MR. McCURDY: Did heaskyou to do anything?

MR. CRAIG: I don't rememberthathe did. I don't rememberthat hedid.

We were all kind of-- at that point, I think, Mark wasworking with, "How do we get this

up throughthe systemin the White House?" As I recall, therewassomediscussionof that.

It wasn't like, "Okay. That is the pitch," or, "With thesechanges,this will be the pitch

we'll maketo somebody." As I recall, it wasn't that.

MR. McCURDY: Did you go back to Houstonat that point?

MR. CRAIG: Yes.

MR. McCURDY: What did you do for the nextcoupleof weeks?

MR. CRAIG: We continuedto refine this. It wasclear at that point -- let me

look back in my noteshere. As we got into this, we did start talking aboutoptions. I don't

recall exactlywhere that camefrom, but it was really options like all robotic, don't send

people. Justgo to Mars, don't go to theMoon. That kind of thing. That, accordingto my

noteshere,emergednot long after that, the weekafter that.

So we were starting to flesh that kind of stuff out. Oneof the things that took

usa fair amountof time wascostingall of this stuff.

MR. McCURDY: Did you put a numberon it?

MR. CRAIG: Yes. Well, I meanwe defined the contentof this thing with

this particular approachand did do the costingdatajust to try to understand,you know, what

were we talking about here. We were very concerned,asone always is when you do that
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very early, (a) you don't really know what you aredoing; and (b) numberstend to takeon a

life of their own. Onceone numbercomesout, you'll hearit for 50 years, like the $8

billion [space]station, which wasanexperienceI never wantedto repeat. So we did that

with a lot of trepidation,but decidedit wasworth it at least for our own knowledgeto try to

understandit and frankly, to seeif this conceptmadesensethat you really could openup a

wedgeto go to Mars.

I meanthat is a nice concept,but canyou really lay out a coherentprogram

which is developinghardwarethat doesthat -- developingand operatinghardware?

I guessoneof the things I felt I got out of the cost work we did was to

validateat leastto a "zeroith" order that that madesense,that you really could do something

like that. That turned out to be rather laborious. JohnAaron andI really endedup doing

that by handbecausewe didn't bring the cost peoplein, certainly, with their spreadsheets

andtheir ability to automateall of this stuff. So it wasjust basicallya manualspreadsheet

which got rather tedious. That took a lot of time.

MR. McCURDY: Sobreakingdown the componentsand doing cost estimates

and addingthem up?

MR. CRAIG: And phasingthem, that's right. What is all the researchwe

haveto do? The technologydevelopmentfrom thefront end? What are the vehiclesand

systems?How canyou phasethem so that you don't just haveevery development,you

know, onepeakaddedon to theother peakandyou get Mt. Everestin termsof cost. You

know, how can you really phasethesethings?

MR. McCURDY: Did you do anannualcost? What it would cost eachyear
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MR. CRAIG:

period, it wasa curve.

MR. McCURDY:
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We did what it would costeachyear. Soover a 30-year

Whendid you comeback to Washington?

MR. CRAIG: I have here in my notes -- and I don't think I came back for

this -- there was a meeting with the Vice-President on the 20th.

MR. McCURDY: Of June?

MR. CRAIG: Yes. That must have been Albrecht and Truly going over to

see him. I don't think I -- no, I may have gone to that meeting, actually, now that I think

back on it. We had a meeting very early where Admiral Truly and J.R. [Thompson] and

myself and maybe one other person went over and we met with the Vice President in his

office with his Chief of Staff and one of his other advisors and Mark Albrecht. It was just

kind of a general "where are we?" and nwhere are we going?" meeting.

MR. McCURDY: Was that the first time you had met with the Vice President

on this issue?

MR. CRAIG: Myself, yes. It was the first time I had met him, yes.

MR. McCURDY: He had been down to Houston, actually, in April.

MR. CRAIG: Yes.

MR. McCURDY: But that didn't have anything to do with the Moon/Mars

initiative?

MR. CRAIG: Not to my knowledge. I have never been told that it did.

MR. McCURDY: So sometime in late June, you think there was a briefing
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ways.

MR. McCURDY: Do you recall what happened at that briefing meeting? If

there were any instructions to go forward or any directions back to you?

MR. CRAIG: I didn't get any directions out of that that I recall. I mean I

didn't come away thinking, "Gee, I have to go off now and do a different set of work." To

the best of my recollection, it was basically just a status kind of a meeting.

MR. McCURDY: When was the next briefing to the Vice President?

MR. CRAIG: Well, we got into the next major set of things that happened

-- at least to my recollection, it was decided, somewhere in that time frame, the White House

wanted to try this out on different groups of people. So they identified actually four groups,

meeting?

MR. CRAIG: Yes, to him. I was kind of anxious to meet him. I never

brought this up, but he used to date my cousin in college. In fact, I met him in college. He

went to a school called DePauw right down the road from Purdue. In fact, I think I went on

a double date with him.

MR. McCURDY: Did you bring this up?

MR. CRAIG: No. I still haven't. But I mean it is just an odd thing. In fact,

there are several odd things. That is one of them -- that he knows my cousin. In fact, his
i

whole family are very good friends with my aunt and uncle and on several generations. The

other odd thing is, of course, that President Bush is from Midland, Texas. So there seemed

to be some -- I mean, who knows, it doesn't mean anything, but it just struck me as odd as I

was getting into this that there seemed to be these connections with my life in kind of odd
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but I think they thoughtof it as three, that they would invite in at the requestof the Vice

President. Admiral Truly would review what it waswe hadin mind, and they would then --

"they" being the Vice President-- would basicallypoll the group. Does this makesense?Is

this what the governmentshouldbe doing aswe look ahead?

Thosebeganearly in July. What I had in my calendarwason July 5th, we

met with the so-called"spaceadvocates"-- I meanit was the ex-NASA administrators,Mike

Collins, and it was the kind of spacecommunity. On July 5th.

Then on July 6th, we met with two groups. One wasthe CEO group and one

were the scientists,the Nobel laureates. That basicallywasAdmiral Truly and myself going

over. Admiral Truly madethe briefings usingsome-- well, you haveseenthesebig briefing

boards.

MR. McCURDY: Yes. The big boards.

MR. CRAIG: Thoseare the kinds of thingsthat we used.

Houston.

MR. McCURDY:

MR. CRAIG: No.

There is one up here.

Please don't throw those out.

In fact, we have several sets of them. There is one in

That was the level at which it was discussed. In fact, as

we got over there [the Old Executive Office Building], it was done in the Indian Treaty

room. We had worked hard to make those compelling in and of themselves and not too-

viewgraphy and NASA-laden. We got over there and decided we would just put them up

around the room, which we did. Then of course, there was an easel where one could flip

through them.

Admiral Truly gave the presentations. I was there if they had more detail or
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technicalquestionsthat neededto beaddressed.There were several,but not manyas you

mightexpect. Thenafter Admiral Truly madehis presentation,the Vice Presidentbasically

startedoff thediscussion. What do you think? He would go around ihe roomand ask

peoplewhat theythought.

MR. McCURDY: The scientists,whoselist of scientistswas this?

MR. CRAIG: It wasone put togetherby the White House.

MR. McCURDY:

MR. CRAIG: No.

Was Carl Saganthere, for example?

He wasn't at that meeting. Later on, therewasa so-

called "Blue Ribbon" committeeput together,which Carl wason.

MR. McCURDY: That wasafter the speech?

MR. CRAIG: Yes. That wasafter the speech.

MR. McCURDY: So thefirst group was like theNASA alumni group.

MR. CRAIG: It was luminaries, spaceluminaries. Tom Payne,Mike

Collins.

MR. McCURDY: Was it all ex-NASA people?

MR. CRAIG: No, not necessary. I can't say for sure that there were non-

NASA people there, but it was certainly all people that were in the club.

MR. McCURDY: What was the reaction? There was a fourth meeting. I

assume that that is the one with the Congressional people.

MR. CRAIG: Staff. That's right. Well, actually it was just the staffers and

that was on the 7th.

MR. McCURDY: Okay.
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MR. CRAIG: Now they did -- somewherein there, and I think it wasafter

the meetingwith the staffers, but I am not sure-- go upand talk to peoplein Congress. But

the meetingon the 7th was with the Dick Mallows, Kevin Kelly and StevenKohashis,those

people.

MR. McCURDY: There wasa Quaylebriefing to Congressionalleadersabout

a week later, on the 13th.

MR. CRAIG: Yes.

MR. McCURDY: Were you at that one?

MR. CRAIG: No, I wasn't.

MR. McCURDY: Okay. Going to thesefour meetings,whatwas the reaction

of the variousgroupsthat you recall? How long did the meetingslast, first of all, and what

was the reaction?

MR. CRAIG: I think Dick's presentationlasted-- it wasn't meantto last too

long -- twenty minutes,half an hour. The discussionusuallylastedhalf anhour to anhour.

So they tendedto bean hour anda half on average.

MR. McCURDY: Were theremeetingsoutsidethe meetingwith the Vice

Presidentor was this the whole thing?

MR. CRAIG: This was it.

MR. McCURDY: What is your recollectionof how the peoplereactedwhen

they were polled?

MR. CRAIG: Varying reactions. Of course,the spacegroup, "Hallelujah

brother." I mean, "The skieshaveopened,and we seeGod." Now therewas in that group,
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andin the scientists'group, "Tell meagainwhy we're going to the Moon." I meanthere

werepeople,andof course,we knew this would happen,that were Moon zealots. "Why the

hell are we going to Mars?" Therewere Mars zealots. "All we're going to do is stopoff at

the Moon andbleedoff resourcesand neverget thewill to go on to Mars."

So there tendedto be thosekinds of thingsbrought up. Peoplelike Tom

Payne,who was in that first meetingandof coursehadwritten the National Commissionon

Spacereport, wasextremelysupportive-- very strong,but not emotional. Very carefully

wordederudite statementsabouthow importantit wasto havea strategichorizon, to havea

goal, to be working. "All of us hadgoneto work in NASA anywayfor this. Thank God

now we are finally seeingit. We cancomeout of theclosetand saywe are going to Mars."

Sothere tendedto be, of course, in that first groupof advocates,very strongpositive

statements.The only things that really cameup were Moon/Mars kind of balancequestions.

We did presentthreeoptions, which was the Moon and thenMars, robotsonly

andjust Mars. So thosethreewere presented. Then therewassomeattempt to say, "Well,

which of thesedo you think makessense?" The Mars direct would usuallydraw some

comment. The robotsonly neverreally, evenin the scientific group, never really got much

comment. Whetherit wasbecausepeoplesensedthat the Vice Presidentreally felt that

Moon-and-then-Marswas right or whether theyjust chosenot to sayanythingor whether

they actually thoughtit was the right thing to do is hardto say.

MR. McCURDY: What aboutthe CEOs? What was their reaction?

MR. CRAIG: Whew. That was the meetingthat -- I thoughtthe meeting

with the scientistswould be the toughestone. Of course, freshfrom my experiencesin
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station, I hadseencertaindimensionsof how the governmentdoesscientific stuff. I hadfelt

that that would be the tough one becausethey would seethat ascompetition for their dollars.

I meanmanyof themthat I worked with tend to view federalexpendituresasscienceand

other thingsthat don't spendmoneyon science. So it wasseenas a head-oncompetition.

That was my expectation. In point of fact, the meetingI thoughtthat was the worst was the

onewith the CEOs. It was in my opinion disappointingfor reasonsI never would have

anticipated. They were not not-supportivewith oneor two minor exceptions,but they did

not comeacrosswith any kind of vigor asbeing supportive.

It was, "Well, if this is what thegovernmentwantsto do, we aregood

industrial peopleandwe will heaveto and we cando it. And (you know) sendmoney._

That wasalmost, I am overstatingit a little bit, the tenor of the reaction. It

wasnot -- no one particularly madespeechesabouthow important it was for the country to

do this economically.

In fact, I felt the Vice Presidentwasvery kind of knockedon his heels, too.

He tried to elicit somekind of emotionand responsefrom thesepeople. Therewas

discussionabout, "Well, maybethis would help us." Therewere somephilosophical

digressionsinto, "America is in bad shape. The Japaneseare beatingus up becauseour

managerswent to sleep30 yearsago." I couldn't helpthinking as I was listening to that,

"Yes, andI think they are still asleep."

There were, I thought, some fairly unusual statements. I mean these were not

just aerospace CEOs; these were CEOs from other areas. The Vice President would go

around the table and talk to each person. He did this in all these meetings to draw out their
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feelings. As hewasunableto draw these people out, he got some reactions that I thought

were -- one fellow said, "Well, I don't know if this is the fight thing to do or not. Maybe

we need to send off 30 Nobel laureates for a couple of years just to think about the destiny

of mankind to decide if we should do this." And we all kind of [Craig leaned back and

looked askance]: What does that mean?

I mean it was, in my view, a very strange meeting. I made a point of going

up to one of them, who I had met earlier -- who happened to be the CEO of a large

aerospace company that I had known -- and said, "Don't you really find this exciting?"

He said, "Oh, yes."

I said, "Why didn't you discuss it?"

He said, "Well, industry shouldn't just be exuberant about things."

I don't know. It was, in my opinion, a very strange meeting.

MR. McCURDY: How were the Congressional staffers? These, I take it,

were people from the authorization and appropriations committees?

MR. CRAIG: Yes. The staffers. Of course, they were fresh from, at that

point in time, I mean that day, doing battle over $1 million here and $1 million there for

battlefield monuments and for [other things]. I remember thinking, "what a warp to go four

blocks and go from discussion about what you are going to spend tomorrow to a plan to send

humans to Mars. _ So I thought that would be pretty tough.

I was surprised. Their comments generally were, "Well, of course, this is

what we're going to do. This is the fight thing for the Nation to do, but who knows when

we are going to be able to afford to do it."
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So theredidn't seemto beany real rancor that had beenbrought up or

question that this was not the objective of why we were going into space. It was just, the

reality is okay, now, how are we going to pay for it? They actually were supportive.

The scientists got into some Mars discussion, Moon versus Mars kinds of

discussions a little bit. But generally, I thought [they] were supportive. There wasn't

anyone who just stood up and -- in fact, in any of these meetings, no one just stood up and

said it was a bad idea. I guess that is probably because you are talking to the Vice President

of the United States who has just said that he thinks by implication it is a pretty good idea.

They were much more supportive than I thought they might have been.

MR. McCURDY: Did you ever make a presentation to the Space Council?

MR. CRAIG: To the literal Space Council?

MR. McCURDY:

MR. CRAIG: No.

MR. McCURDY:

MR. CRAIG: No.

MR. McCURDY:

Yes.

Sitting as the Space Council?

I have heard stories that say that while all this was going

on, the Space Council was doing its own work, refining the Bush space policy, working on

the fiscal year 1991 budget and that it really wasn't until a week or so before the speech that

they began to get involved as a Space Council.

MR. CRAIG: I really don't know. I was kind of in and out of Washington a

lot at that time. Frank and Dick were really the ones that were working it.

MR. McCURDY: But you didn't make a presentation.



MR. CRAIG:

SpaceCouncil meeting.

MR. McCURDY:

me. Did you go home?

Saturday.

suggestions?
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To theSpaceCouncil, no. In fact, I havenever beento a

Whenwas the next time you were in Washington? Excuse

MR. CRAIG: Yes. In fact, my daughter'sclosingweekendat campwas that

So I flew homelate that night anddrove to New Braunfels,Texas.

MR. McCURDY: Whenwas thenext time you were back in Washington?

MR. CRAIG: I am not sure I cameback for the speech.

Wereyou here for the speech?MR. McCURDY:

MR. CRAIG: No.

MR. McCURDY:

MR. CRAIG:

MR. McCURDY:

MR. CRAIG: No.

MR. McCURDY:

Okay.

No, in fact, my notesdon't showme asbeing in Washington.

Did you participatein the writing of the speech?

Were you asked to make any comments or send any

MR. CRAIG: No.

MR. McCURDY: What products did you provide them with after the

briefing? Any additional materials? Either Frank Martin or the White House group?

MR. CRAIG: I don't think I did. At that point, it was pretty clear -- I don't

think anybody thought it was a done deal that there was going to be a speech or what would

be in it if there was one. But our assumption was that things looked pretty good from
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everythingwe hadseen. Soat thatpoint, I was really all figuring out, "Now what do we do

the dayafter the speech?"

MR. McCURDY: Sobasically your work hadculminatedin briefings?

MR. CRAIG: That's right. And thesemoredetailed supportingthingsthat

we hadgiven first to Admiral Truly andthen to Mark Albrecht.

MR. McCURDY: I want to get to thosein a second. Let me ask you about

the speech,though. You were in Houstonfor the speech. Were you listening to it?

MR. CRAIG: Yes.

MR. McCURDY: You werequotedin Space News Round-Up as saying that

it was bolder than anyone thought it might be. Were you surprised by the speech?

MR. CRAIG: Yes. I was -- well, I am probably shaped, too, somewhat by

my experience because in [space] station, we had gone through this kind of speech frenzy

which I always used to find amusing. In the State of the Union Address with President

Reagan: "Is he going to say something? What is he going to say? How is he going to say

it?"

This whole place would just almost shut down in my perception for a day or

two while people mused about what Reagan might or might not say in the State of the Union.

So I had kind of seen this speech frenzy before and had an aversion to it.

I guess my own feeling was that the President would --just guessing, you

know -- not want to be too specific but would commit himself based on everything we had

seen to a general goal. I felt the words that he used were powerful. I felt that in kind of

laying out the steps and the time frame -- although people, there was all this, "Well, he
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didn't say the year." I thought he had gone further than I thought he would go by giving a

time frame and by giving a sequence and giving very powerful statements as to the reason

why we were doing this.

One of our problems before the speech and since the speech is that our whole

community harked back to the paradigm of Apollo. In fact, it is not even the real paradigm,

I don't think; it is their perception of what happened. Simply put, the perception is: the man

stands up, he makes a speech, he sets the date, and the money shows up at the door the next

day. Now that is not (I don't think) what happened in Apollo and it is certainly not what

happened here, but I got a lot of questions like that.

In fact, the reason I made that statement was that I got a lot of questions

around the time of the speech -- people who didn't even realize what he had said. They

missed it. You know, "just another space speech" was a very common thought even among

NASA people. "Well, you know, nice space speech on the 20th anniversary." That was just

amazing. Look at what the man said. Ix)ok at where we're going. Look at when we are

going to go. It is not tomorrow, but it ain't that far off.

So I actually had to do work both inside NASA and with the press to help

them to understand how significant it was, and that this really was a commitment on the part

of the man and his vision; not just a nice space speech. That I found strange.

MR. McCURDY:

MR. CRAIG: No.

MR. McCURDY:

It is not atypical.

It is not atypical, you're right.

Where were you physically when you heard the speech?

Were you watching it on television?
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Goodquestion. Wherewas I?

MR. McCURDY:
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As I recall, it wason NASA Select,and I wasat JSC.

Were thereotherpeoplewatching it with you?

MR. CRAIG: Yes.

MR. McCURDY: Were theypeoplefrom your office?

MR. CRAIG: They werepeoplefrom my office. Still, we were embargoed

from talking about this with anyoneand I had not. But I had told peoplethe Presidentis

probably going to makea really important speechtodayand we all needto go over and listen

to it.

Of course,at that time, therewasa lot of speculationabout whatall this was

up here anddown therebecauseI hadbeenspendinga lot of time here. At that time, we

were over at the Departmentof Transportationbuilding and had anoffice. I wasdoing a lot

of the costingstuff by handand hadto backout of someof the big meetingsthat I should

haveotherwisebeenrunning for the team. Sopeopleknew somethingwas up. I think they

kind of guessedtherewould be somethingaround the20thanniversarythat might makesome

sense.

MR. McCURDY: Tell me about the paper that you produced or reports or

other materials that you produced for consideration by the Administrator or by Frank Martin

or by the White House, leading up to the speech. We have the viewgraphs themselves [and]

the boards. I shouldn't call them viewgraphs.

MR. CRAIG: Please don't do that. (Although they do look like viewgraphs.)

MR. McCURDY: "A Scenario for Human Exploration to the Moon and
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Mars," datedJune 13th.

MR. CRAIG: Oneother thing that I did as a result of the decision to have

these three options that were shown was to do a Mars only. That came out early in July,

which is the same kind of material, but just showing what would happen if you went straight

to Mars.

MR. McCURDY: Which is titled, '°A Scenario for Human Exploration of

Mars," and that's for Mars only.

MR. CRAIG: Yes.

MR. McCURDY: Were there similar scenarios for the other options?

MR. CRAIG: No, actually the robotics option, we developed some data on it

basically by drawing on strategic planning material from OSSA. They knew how to do

robotic exploration and had laid out a program to do that. We basically drew on their

information. They had cost estimates and everything else. So that took care of itself.

MR. McCURDY: So these would be your primary products.

MR. CRAIG: Yes.

MR. McCURDY: Briefing papers.

MR. CRAIG: And then the boards.

MR. McCURDY: And then the boards for presentations.

MR. CRAIG: Right.

MR. McCURDY: Anything written in essay form or reports or decision

memoranda?

MR. CRAIG: No, not that I either produced or am aware of. I do have some
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material that looks like it mightbe useful. You may haveit. Pressannouncements,the

President'sspeech,a letter from Admiral Truly to the Vice President. Of course, this was

after the speechwhich you may not be interestedin. Then the 90-daystudykind of stuff.

MR. McCURDY: All right.

MR. CRAIG: I also had -- we went to speciallengthsto reward the people

that really worked hard on this without knowing what it was, who put in a lot of hours. A

list of peopleand their affiliations that haddonea speciallarge amountof work in

developingthesedetailedthings. A lot of whom, you will see,aregraphicspeoplebecause

it turnedout that the productionof theseboards,we really couldn't do up here. We did

themin Houston,usingthe photographicsystemdown there. Thereendedup as you can

imaginebeingsomechangesin things andneedsthat requiredvery rapid turn-around. So

that is a list of people.

MR. McCURDY: Good. Tell me aboutthe DOT office. You hadoffice

spaceherein Washington?

MR. CRAIG: The Office of Exploration, when it was set up by John Aaron

in 1987 -- the office space to which it was assigned was actually office space that had been --

the first time I visited it, it was in the Department of Transportation building on the fifth

floor. It was office space that had been somehow obtained when Reston was set up or when

the space station level B was dissolved. Tom Moser had his office over in that complex.

Then of course, when the decision was made to go to Reston, they moved all those people

out of DOT and out to Virginia. So that office space was available. Basically, we just

moved into Moser's old space.
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MR. McCURDY: Now is this Frank Martin's office that you are referring to

or is this your office herein Washington?

MR. CRAIG: Well, it is the Office of Explorationoffice suite. John hadit

originally, and thenFrank took it over from John. Thenbasicallynow undermy tenure

headingup the office, we havemovedover here in theReporter'sBuilding to get more

room. We hadtripled the sizeof thestaff anddonesomeother things.

MR. McCURDY: Did you havepeoplewho were working for you who were

physically locatedin Washingtonor were theyall out in the centersor at the Johnson

Center?

MR. CRAIG: At that time, the time frameof the speech,they were all out in

the field.

MR. McCURDY: How manypeoplewerephysically reporting to you at the

Johnsoncenter?

MR. CRAIG: At thatpoint, about 30. The way weorganizedthe exploration

work -- and again, the mediumof work at that time were casestudiesand tradestudies,

thingslike that -- we setup an organizationvery typical of what we do in programs. We

had a level one organization,which washerein Washingtonat that time, headedup by Frank

Martin. We had a level two organization,which I was theheadof, which did the integration

and the systemengineeringkinds of things. Then we hadlevel threeorganizationsto break

theproblem up and look at how you would actually implementit.

The office at Marshall was responsiblefor all the transportationkinds of

things, spacetransportation. Johnsonwas responsiblefor planetsurfacethings, the lunar
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outposts, the Mars outposts, were all Johnson's study and responsibility. The robotics

missions were JPL.

Then the various codes here supported that, too. Life science and research, in

code S; technology development, in code R; deep space net which is now code O. So that

was kind of the hierarchy. That is the program hierarchy.

At the lohnson space center, my management responsibility was to have both

the level two function which I was the head of and also the planet surface work under me.

So in my organization at Johnson, I had both those functions; although in the hierarchy of

the program, I had one function and that was the level two, leading the integration effort. So

to that extent, I was the lead technical person and was the person that worked with all the

technical expertise at the various centers to put the thing together to bring it up here. That

was probably a total of 100 and something people, around the agency.

MR. McCURDY: I think that covers the events that I have found, up to the

speech. Is there anything that we have missed? Is there any event or briefing or meeting

that was key that we haven't talked about? We have a lot of questions about what happened

afterwards, but I can hold those.

MR. CRAIG: Nope. I don't see anything else here that would indicate

something else to bring to your attention right now.

MR. McCURDY: Good. Well, I thank you for taking the time to assemble

this and to recall all of it. We would like very much at some point to come back and talk to

you about the events that occurred afterwards.

MR. CRAIG: A lot has happened since.
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MR. McCURDY: A lot has happened since. The reaction to the speech, the

charge to the agency, and all of that which is a fascinating story. Very good.

MR. CRAIG: Thank you.

(Whereupon, the interview was concluded.)
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Mark Craig, "A Scenario for Human Exploration

of the Moon and Mars, _

June 13, 1989

Following a meeting on May 31, 1989, NASA received a request from Vice

President Dan Quayle to conduct a study in preparation for a presidential

decision on July 20, 1989, that would establish a NASA exploration goal.

NASA Administrator Richard Truly set up a Working Group under Frank

Martin and Mark Craig, which met at the Johnson Space Center and put

together the data necessary to brief the White House on a appropriate plan.

The group met from June 4 through June 11 to study the issue and prepare

briefing charts. Many of the charts that the group prepared follow. The

charts were used to brief Admiral Truly and other high-ranking NASA

officials on June 13, 1989.
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NASA, "Civil Space Exploration Initiative,"

undated

On or about lune 15, 1989, Admiral Truly and Frank Martin presented

NASA's conceptual plan for an exploration program to Vice-President Dan

Quayle. Presentations by Truly and Quayle to a variety of groups outside the

administration ensued. These officials drew upon the following charts for their

presentations. The charts, based on the technical material supplied by the

NASA Working Group, were updated and rearranged as the presentations

transpired. For a description of the briefings, see Franklin Martin interview,

March 15, 1991.
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THE WHITE HOUSE 

Off ice ,  of t h e  Press  Secre tary  

For I m m e d i a t e  Re lease  Ju ly  20, 1989 

REMARKS B Y  THE PRESIDENT 
A T  20TH ANNIVERSARY O F  

APOLLO MOON LANDING 

The S teps  of the  Air and Space Museum 
Washington, DC 

10:30 A.M. EDT 

THE PRESIDENT: Thank you al l  very, very much. And thank you, Mr. Vice 
P res iden t ,  f o r  you in t roduct ion  and for  undertaking to  head t h e  National  Space Counci l  and  
for  -- a l ready for  demons t r a t ing  your skill for  leadership there .  

And thanks  t o  a l l  of you, who have braved the  wea the r  t o  join us today. Behind 
me s t ands  one  of t h e  m o s t  visi ted places on Ea r th  -- a symbol of American courage a n d  
ingenui ty .  And before  m e  s t a n d  those  on whose shoulders this  legacy  was  built -- t h e  m e n  
and  women o f  t h e  United S t a t e s  a s t ronau t  corps. 

And w e  a r e  very  proud t o  be par t  of this unprecedented ga ther ing  of Amer i ca ' s  
s p a c e  v e t e r a n s  -- and t o  s h a r e  th is  s t a g e  with t h r e e  of the  g r e a t e s t  heroes of this  or  any  
o t h e r  c e n t u r y  -- t h e  c r e w  of Apollo 11. r 

It's hard t o  bel ieve t h a t  20 years  have passes. Neil and  Buzz, who or ig ina ted  t h e  
moonwalk 15 yea r s  before  Michael  Jackson ever  even thought  of it .  ( ~ a u g h t e r )  

And Michael Coll ins -- fo rmer  d i rec tor  of this amaz ing  museum -- and t h e  brave  
pi lot  who f lew a lone  on t h e  dark side of t h e  Moon, while Neil and Buzz touched down. Mike, 
you m u s t  be t h e  only Amer ican  over  a g e  10 t h a t  night who didn't g e t  t o  s e e  the  Moon 
landing. (Laughter )  

And l a t e r  t h i s  evening,  a f t e r  t h e  crowd disperses and t h e  sun goes down, a near ly  
fu l l  Moon will r i se  o u t  of t h e  darkness  and shine down on a n  Amer ica  t h a t  is prosperous and 
a t  peace .  And for  those  o ld  enough t o  r emember  tha t  his toric  n ight  20 yea r s  ago -- s t e p  
o u t s i d e  tonight  with your chi ldren or  your grandchildren. L i f t  your eyes  skyward, and  t e l l  
t h e m  of t he  f l a g  - t he  Amer ican  f l ag  -- t h a t  still  flies proudly in t h e  anc ient  lunar soil. 

And f o r  those  who w e r e  not  y e t  born, or  then too young t o  r eca l l  - you who a r e  
t h e  chi ldren of t h e  new cen tu ry  -- r a i se  your eyes  t o  t he  heavens and join us in a g r e a t  
d r e a m  -- a n  Amer ican  d ream -- a dream without  end. 

P ro jec t  Apollo. The f i r s t  men on t h e  Moon. Some  ca l led  i t  quixotic, impossible 
-- had  never  been  done. But  Amer i ca  d reamed  it .  And Amer ica  did it .  And i t  began on 
Ju ly  16th, 1969. The  sun rose  a second t i m e  t h a t  morning a s  t h e  awesome  f irebal l  of  t h e  
S a t u r n  F ive  l i f ted  these  t h r e e  p ioneers  beyond the  clouds. A crowd of o n e  million -- 
including half o f  the  United S t a t e s  Congress -- held i t s  b rea th  as t h e  E a r t h  shook b e n e a t h  
t h e i r  f e e t  -- and our view of t h e  heavens was changed forevermore .  



T h r e e  days  and  t h r e e  nights  they  journeyed. I t  was a perilous, unp receden ted ,  
b r ea th t ak ing  voyage.  And e a c h  of us r e m e m b e r  t h e  night. 

Barbara  and  ou r  daughter  Dorothy were  with m e  in o u r  r e d  brick house r i gh t  h e r e  
on  t h e  ou t sk i r t s  of Washington, where  w e  moved up here  t o  r e p r e s e n t  Houston in t h e  Un i t ed  
S t a t e s  Congress .  Our 12-year-old kid, Marvin, was on a t r i p  o u t  West wi th  fami ly  f r i ends  
a n d  r e m e m b e r s  s topping at a roadside mo te l  t o  watch.  Second boy, J e b ,  16  t h a t  s u m m e r ,  
t e ach ing  English and  l is tening by radio in a smal l  Mexican village, whe re  e l e c t r i c i t y  h a d  y e t  
t o  arr ive.  

The  landing i t se l f  was harrowing. Alarms f lashed -- and a compu te r  ove r load  
t h r e a t e n e d  t o  ha l t  t h e  mission while Eagle dangles  thousands of f e e t  above  t h e  Moon. 
Arms t rong  se i zed  manual  con t ro l  to  avoid a huge c r a t e r  s t r ewn  wi th  boulders.  With n e w  
a l a r m s  signalling a loss of fue l  -- and t h e  view now blocked by lunar  dus t  -- Mission C o n t r o l  
began  t h e  Countdown for  a manda to ry  abort .  

Amer i ca  -- indeed t h e  whole world -- l is tened -- a l u m p  in our  t h r o a t  and  a p raye r  
on  ou r  lips. And only 20 seconds  of f u e l  remained. And then  o u t  of t h e  s t a t i c  c a m e  t h e  
words: "Houston. Tranquil i ty  Base here.  The Eagle  has landed." 

Within one  l i f e t ime ,  t h e  human r a c e  had t rave led  f rom t h e  dunes  of K i t t y  Hawk  
t o  t h e  dus t  o f  ano the r  world. Apollo i s  a monument  t o  our nation's unparal leled ab i l i ty  t o  
respond swif t ly  and  successful ly t o  a c lear ly  s t a t e d  chal lenge -- and  t o  Amer ica ' s  
willingness t o  t a k e  g r e a t  r isks for  g r e a t  rewards.  

We had  a chal lenge.  We set a goal. And we achieved  i t .  

So  today  is no t  only an occas ion  t o  thank  these  a s t ronau t s  and  the i r  co l l eagues  -- , t h e  thousand of t a l e n t e d  men  and  women across  t h e  country whose c o m m i t m e n t ,  c r e a t i v i t y ,  
a n d  cou rage  brought  t h i s  d r eam t o  l i fe .  It's a lso a t i m e  t o  t hank  t h e  Amer i can  people f o r  
t h e i r  f a i t h  -- because  Apollo's succes s  was  made  possible by t h e  drive and  daring of a n  
e n t i r e  na t ion  c o m m i t t e d  t o  a dream.  

In t h e  building behind m e  a r e  t h e  t e s t amen t s  t o  Apollo and  t o  wha t  c a m e  b e f o r e  
-- t h e  cha r io t s  of f i r e  f lown by Armst rong,  Yeager ,  Lindberg and  t h e  Wrights. And in  t h e  
Nat iona l  Archives  -- ac ros s  t h e  g r e a t  expanse  of grass  -- a r e  preserved  t h e  founding 
d o c u m e n t s  of t h e  i dea  t h a t  m a d e  i t  a l l  possible - t h e  world's g r e a t e s t  e x p e r i m e n t  in 
f r e e d o m  and diversi ty.  

And he re  -- s tanding  be tween these  twin legacies  -- i s  a f i t t i ng  p l ace  t o  look  
f o r w a r d  t o  t h e  fu ture .  

Because  t h e  Apollo a s t ronau t s  l e f t  more  than f lags and  foo tp r in t s  on t h e  Moon. 
They  a l so  l e f t  s o m e  unfinished business. For  even  20 yea r s  ago ,  w e  recognized  t h a t  
Amer ica ' s  u l t i m a t e  goa l  was  not  s imply t o  go t h e r e  and go back -- bu t  t o  g o  t h e r e  and go  on. 

Mike Coll ins  sa id  i t  best:  "The Moon is not a des t ina t ion  -- it's a direction!' 

And space  is  t h e  inescapable  chal lenge t o  all  t he  advanced  na t ions  of t h e  E a r t h .  
And the re ' s  l i t t l e  ques t ion  t h a t ,  in t h e  21st century ,  humans will aga in  l e a v e  the i r  h o m e  
p l a n e t  for  voyages of  discovery and  explorat ion.  What was o n c e  improbable  is  now 
inevi tab le .  



T h e  t i m e  has  c o m e  t o  look beyond brief encounters .  W e  m u s t  c o m m i t  ourse lves  
a n e w  t o  a sus ta ined  program of manned explorat ion of t h e  solar  sys t em -- and y e s  -- t h e  
p e r m a n e n t  s e t t l e m e n t  of space .  We mus t  commi t  ourselves t o  a f u t u r e  where Amer icans  
and  c i t i z e n s  of a l l  nat ions will l ive and work in space. 

And today,  yes, w e  a r e ,  t h e  U.S. is t h e  r iches t  nat ion on E a r t h  -- with t h e  m o s t  
powerfu l  economy in t h e  world. And our goal  is nothing less  than  t o  establ ish t h e  Uni ted  
S t a t e s  a s  t h e  p reeminen t  s p a c e  far ing  nation. 

From t h e  voyages  of Columbus -- t o  the  Oregon Trai l  -- t o  t h e  journey t o  t h e  
Moon i tself  -- history proves  t h a t  we  have  never  lost by pressing t h e  l imi ts  of our  f ront ie rs .  

Indeed, ear l ie r  th is  month ,  one news magazine repor ted  t h a t  Apollo paid down-to- 
e a r t h  dividends -- declar ing  t h a t  man's conques t  of t h e  Moon "would have  been a bargain a t  
t w i c e  t h e  price." And t h e y  ca l led  Apollo "the bes t  re turn  on inves tmen t  s ince Leonardo da  
Vinci bought  himself a s k e t c h  pad." (Laughter)  

In 1961, i t  took  a cr i s i s  -- t he  s p a c e  r+ce -- t o  speed things up. Today w e  don't  
h a v e  a crisis.  We have  an  opportunity.  

To s e i z e  this  oppor tuni ty ,  I'm no t  proposing a 10-year plan like Apollo. I'm 
proposing a long-range, cont inuing  commi tmen t .  

F i r s t ,  for  t h e  coming decade  -- fo r  t h e  1990's -- Space  S ta t ion  Freedom -- our  
c r i t i c a l  n e x t  s t e p  in a i l  ou r  s p a c e  endeavors. 

And n e x t  - for  t h e  new century  -- back to  the  Moon. Back t o  the  fu tu re .  And 
th i s  t i m e ,  back t o  s tay .  (Applause) 

And then  -- a journey in to  tomorrow -- a journey t o  ano the r  planet  -- a manned  
mission t o  Mars. (Applause) 

Each mission should -- and will lay t h e  groundwork fo r  t h e  nex t .  And t h e  pa thway 
t o  t h e  s t a r s  begins, a s  i t  did 20 yea r s  ago, with you -- t h e  Amer ican  people. And i t  
con t inues  just  up t h e  s t r e e t  t h e r e  -- t o  t h e  United S t a t e s  Congress -- where  t h e  f u t u r e  of 
t h e  s p a c e  s t a t ion  - and o u r  f u t u r e  as a spacefar ing  nat ion -- will be  decided.  

And yes,  we're at a crossroads.  Hard decisions mus t  be  m a d e  now as w e  p r e p a r e  
t o  e n t e r  t h e  n e x t  century .  

As William Jennings  Bryan sa id  -- just before  t h e  l a s t  turn of t he  century :  
"Dest iny is not  a m a t t e r  of c h a n c e  -- i t  is a m a t t e r  of choice.  I t  is not  a thing t o  be w a i t e d  
for  -- i t  is a th ing  t o  be achieved.' '  

And t o  those  who may  shirk f r o m  t h e  chal lenges ahead  -- or  who doubt  our 
c h a n c e s  of success  -- l e t  m e  say  this! 

T o  th i s  day, t h e  only footpr in ts  on t h e  Moon a r e  Amer ican  footprints .  The  only 
f l a g  on  t h e  Moon is an  Amer ican  Flag. And t h e  know-how t h a t  accompl ished  t h e s e  f e a t s  is 
A m e r i c a n  know-how. What Amer icans  d ream - Americans can  do. 



And 10 y e a r s  f rom now -- on t h e  30th anniversary of this  ex t r ao rd ina ry  a n d  
astonishing f l igh t  -- t h e  way t o  honor t h e  Apollo a s t ronau t s  is  no t  by cal l ing t h e m  back  t o  
Washington for  a n o t h e r  round of t r ibutes .  I t  is t o  have Space  S ta t ion  Freedom up t h e r e ,  
ope ra t iona l ,  and  underway - a new bridge be tween t h e  worlds -- (applause)  -- and an 
inves tmen t  in t h e  g rowth ,  prosperi ty and technological  superiori ty of our  nation. 

And t h e  s p a c e  s t a t i on  will a l so  s e rve  a s  a s tepping t o  t h e  mos t  i m p o r t a n t  p l a n e t  
in t h e  solar s y s t e m  -- Plane t  Ear th .  

As  I sa id  in Europe  just a few days  ago,  envi ronmenta l  des t ruc t ion  knows no 
borders .  A ma jo r  na t iona l  and in te rna t iona l  ini t ia t ive is needed  t o  seek  new so lu t ions  f o r  
o z o n e  deple t ion ,  and  global  warming,  and ac id  rain. And this  in i t ia t ive  -- "hlission t o  P l a n e t  
Ea r th"  -- is a c r i t i c a l  p a r t  of ou r  space  program. And i t  reminds  us of w h a t  t h e  a s t r o n a u t s  
r e m e m b e r  a s  t h e  m o s t  s t i r r i ng  s ight  of all. It wasn't  t h e  Moon or  t h e  s t a r s ,  a s  I r e m e m b e r .  
It  w a s  t h e  E a r t h  -- t iny, f rag i le ,  precious, blue o rb  -- rising above  the  ar id d e s e r t  of 
Tranqui l i ty  Base. 

T h e  s p a c e  s t a t i o n  is  a f i r s t  and necessary  s t e p  for  sus ta ined  manned exp lo ra t i on  
-- o n e  t h a t  we're  p leased  has  been endorsed by Senator  Glenn, a n d  Neil Armst rong,  a n d  s o  
many of t h e  v e t e r a n  a s t r o n a u t s  we  honor today. But it 's  only a f i r s t  s tep.  

And today  I'm asking my r ight  hand man ,  our ab le  Vice Pres ident ,  Dan Quay le ,  t o  
lead  t h e  Nat iona l  S p a c e  Council  in de te rmining  specif ical ly what 's  needed f o r  t h e  n e x t  
round of explora t ion  -- t h e  necessary  money,  manpower,  and  m a t e r i a l  -- t h e  feas ib i l i ty  of 
i n t e rna t iona l  coope ra t ion  -- and develop r ea l i s t i c  t ime tab l e s ,  milestones along t h e  way. 
The  Space  Counc i l  will  r e p o r t  back  t o  m e  a s  soon as possible with c o n c r e t e  
r ecommenda t ions  t o  c h a r t  a new and continuing course  t o  t h e  Moon and Mars and beyond.  

I T h e r e  a r e  many reasons  t o  explore  t h e  universe, but  10 very spec ia l  reasons  why 
A m e r i c a  mus t  never  s t o p  seeking  d i s t an t  f ront ie rs  -- t h e  10 courageous  a s t ronau t s  who 
m a d e  t h e  u l t i m a t e  s a c r i f i c e  t o  fu r the r  t h e  cause of space  explorat ion.  They have  t a k e n  
the i r  place in t h e  heavens ,  so t h a t  Amer i ca  can t a k e  i t s  place in t h e  s ta rs .  

L ike  t h e m ,  and  like Columbus,  we  dream of d i s t an t  shores  we've n o t  y e t  seen .  

Why t h e  Moon? Why Mars? Because i t  is humanity's dest iny t o  s t r i ve ,  t o  s e e k ,  t o  
find. And because  i t  is  Amer i ca ' s  dest iny t o  lead. 

Six y e a r s  ago ,  P ioneer  10 sa i led  beyond t h e  orb i t s  of Neptune and  of P lu to  -- t h e  
f i r s t  man-made  o b j e c t  t o  l eave  t h e  solar  sys tem.  I ts  des t ina t ion  unknown. It's now 
journeyed through t h e  t enu re s  of f ive Presidents  -- four  billion miles  f rom Ear th .  

In t h e  d e c a d e s  ahead ,  we  will follow t h e  p a t h o f  Pioneer  10. We will t raveI  t o  
neighboring s t a r s ,  t o  new worlds, t o  discover t h e  unknown. And i t  will n o t  happen in m y  
l i f e t ime ,  and  probably no t  during t h e  lives of  my children, bu t  a dream t o  b e  rea l ized  by 
f u t u r e  gene ra t ions  m u s t  begin with this  generat ion.  We canno t  t a k e  t h e  n e x t  g i an t  l e a p  f o r  
mankind  tomor row unless  w e  t a k e  a single s t e p  today. (Applause) 

T o  a l l  of you he re ,  our  ab l e  d i rec tor  of NASA and o t h e r s  who've s e rved  so  we l l  -- 
t o  a l l  of you h e r e  - and  especial ly t h e  a s t ronau t s  -- we wish you good luck in your ques t s ,  
whe reve r  t h a t  m a y  t a k e  you. Godspeed t o  you, one  and all. And God bless t h e  Uni ted  
S t a t e s  of Amer i ca .  

Thank you a l l  very ,  very  much. (Applause) 



Civil Space Exploration Initiative 



3.99

Om
ilm

m

O::::3
.._O=i==B

CmO

C"(3
aiR

eD

(/)(3
m

i

>EO_=
=

=

t-OIII
ilm

n

O

OllD
i_._

E<CO(3L
L

I

O

C_,-

OOI--

C
:

O

_=
=

O(3

m
R

mOO

=im
p

OOCO_=
_(_

mOaD
D13

Oali(J

C
lO(3_..

EmO



2
0
0

0II
I

0
i

I
I

I
I0

00

II
I

I
I

I
I

II
I0I
I

_
_

|
II

_
I

X

,,-
U

';
0

o
.._

,,,
_m

:E
"o

_;n,,



2
0
1

01

0
3

J
=

0
¢
n

O
_

¢
n

"
-
-
•

K
_

_
o

o

_
=

_
E

o

g.
o=

=
_

_0.
_

_
0

_
"--

,1..,.-,

Z
"-

ll



202

C

%



2
0
3

b
-

T
-
-

0X

0
00

m|
m00LIJ

0
C

3
0



2
0
4



;'1

2
0
5



206



2
0
7

00

.
.'.



C
O

C
_



2
0
9

I

0T
-"



2
1
0

i
.
.
.0

.
j
O

nXe
-

.
2

mo
_

0
:
:

O
)

r
-r
-

C
O
_

r
-

_
r
-



2
1
1

>0
%I
f
'
-
-

0(
D
x

C0m

m

iim

0
0
0

-
-

0
0
0
0

_
0
0
0

0



2
1
2

(nC4)>

>.,
Im

>'
0

"'--
(_

>
r-

s..

tim0
C

3
C

3
0

C
3

C
3

C
3

C
3

U

U
mm

0

0L_o<



2
1
3

I

.
.

Y

O
J

>
.

m
lmL
_

(
_

,
-
-
-

m
m,
m

K
.
.

m



2
1
4

000



2
1
5



0
0

0

2
1
6



2
1
7

\

(
n

r
_t
-

oEC
O

W
"

r
,
-

_
-

_
-
0

0



2
1
8

(
7
)

C
D

T
-
-

C
DI

0
%
O
O

C
%
1

O
_

/

/



2
1
9

U
O

T
-
-

T
-
-

(
D!

(
D
0
0



2
2
0

b
_

T
-
-

0X

Inl



2
2
1



2
2
2



2
2
3

i
N

m
o

oiN

m
0

"-
0

0
iN13

a_
0

0
--

--_
m

0
0

m
_,.

--
!-_

.r-

I-I
_

1"1
_:d8

_
.,..,,

._B
_-



t-o,4--"

C
O

l

0O
.

Xl.U

2
2
4

.
,
-
.
.

h
-

O
:

<dot
o

r
,
-

o(
3
)

0



225



2
2
6



2
2
7

0

_
0

o

,.-m
_

>
>
,
0
>

.
_
__

c
=

_
-
'
-
_

_
)
_
)

_
-

_
>
,

o
=
,
×
=

_
o
=

o

m
I

(D
O

_
z
-
r
"
_
j

m
=

c
m

r
n
-
_

_
o

E
0

C
_

C
_

n
-

c
_

x
_
b

_
b

o
o

,
-

"
_
"
'

.
,
.
.
,
-
,
-
,(
P

0
O
_



2
2
8

0
E

E
m2=

D
_
m

<
,

,
,

0

00

0
0

0
0



2
2
9



230

U
_

ms
_
_

l
l
m

mm
m

U
_

0

m

>"
(D

O
')

,-
0

C
0

_
,,-

0
"-

gin
im

0
m

m

0
u

)
""

_
-

r
-

_
-

0
0

e
-

=
'
-

_'E
_-o

0
[D-
-

o
p
'
c

E
.
_

0
:
3

_
-

0
O
"

0
"
'
-
-

Q
.
'
O

C0m,.Q
e-oJ

l

•
•

"
-

C
:

0

1

_.-
em

_J
t-'

0
0

0
0

U
)

0
0

0
0

"
-
-

0
0

0
0

0

m
m

iim

B
m

|m

0



2
3
1

0ffl

0e-
R0

0
0

0
0

ImImE6_6
_

_N_,.---



2
3
2

0
"

-_
13

13
(3

0
13

13
I-I

0
13

13
rl

13,,_
I_

13

0

0

_.
=

(noim0mmt,__

0Cmmm



2
3
3

m
oimL
_

0m

0
C
_

i
m_'

X

=
I
=
=
*

m
m
m
m

>
"
0

m
m

U
)

a_
---

O

====
¢_

"-
0

(b
ababI--

>.,
m

m
lm

m
B

C
:

0U
]

O..0O"0C(I)

u
)

a_000")

C
:

(I)
4::
=l=a

U
)

a_
..0C

:
::3

ma_
D

..
0m>a)
C

_

U
l

a3

0=I==_

>,
m0(bOO

)

"0C
:

t-OO(n

rn

.__.,_,
C

3
C

3
C

3



2
3
4

.
>C
D

"'N

.....
,

_
.

.
'y



%

/

c
_

D
_
I

•
m
|

e
=

o

E
_

e-,

t-
o

_
0

O
r-

=
L

I.!

0

0ommO
o
o

a
.

o
o

0
"

_
I

-
'
Q
.
,
-

O
O
_
-

e-
co

o
__

B
_

Z
U

.

2
3
5



2
3
6

mm
m
u
mr
"

m

0
_

..,,
e-

_
0

L
--

om

e-

8._=

(
O
L
-

"
0

(
D

G
)

(
:
n
>
,

_
o
_

e

m
Q

I
,...._o

0
o
.
o
_

X
o

'_-
(
]
3

L
U
U
.
-i
=

E
O
0
0
O

0O
0



2
3
7

II

"
(
D
O

o
Q
)
_

c
_

8__
_o.E

0.
--e-

_
,,,.---

,_
_-

_.__
vJ

_,.o_
_

__.
o

o
I--I-

C
°

O
0

0



National Aeronautics and 
Space Administration 

Washington, DC 
20546 

Office of Special Studies 
NASA Advisory Council 

!Y 
ss 
rtson 
lei 
Ipson, Jr. 
/ 

The asenda is attached. Presentstion materials on file are as follows: 

Descriotion 

1 .  Human Exploration Initiative 10 charts 

2. Relationship oi Procurement Ethics Procram to Special Government 1 folder 
Employees 



ATTENDANCE: 

Members: 

John L. hilclucas, Chairman 
Robert McC. Adams 
Larry Haskin 
Harry C. Holloway 
Samuel W. Keller 
Margaret G. Kivelson 
Louis J. Lanzerotti 

Sylvia 0. Fries 
Frtary Anne T. Haren 
Jane E. Scott 

NASA Personnel: 

James D. Bain 
Thomas W. Chappelle 
Azrcn Cohen 
Piitark K. Craig 
blickael B. Duke 
Ricnard J. Keegan 
Franklin D. Martin 
John E. O'Brien 

NASA ADVISORY COUNCIL 
Fact-Finding Session 
October 25-26, 1989 
NASA Headquarters 

Washington, DC 

Berrien Moore, Ill 
Douglas Morrow 
Arthur Norberg 
Herman Pollack 
Julian Scheer 
Irwin I. Shapiro 
J ~ s e p h  F. Shea 

William P. Raney 
George E. Reese 
Nancy G. Robertson 
Teresa J. Stremel 
James R. Thompson, Jr. 
Richard H. Truly 
Wayne Young 

AGENDA: 

The asenda is attached. Presentation materials on file are as foliows: 

Descriotion 

1. Human Exploration Initiative 10 charts 

2. Relationship o i  Procurement Ethics Proararn to Special Government 1 folder 
Employees 



The principal agenda item for this fact-finding meeting of the NASA Advisory 
Councit was NASA's preliminary planning of options to implement the President's 
initiative for establishing a base on the Moon and launching a human expedition to 
Mars. Mr. Aaron Cohen, director of Johnson Space Center (JSC), who has been 
leading NASA's "Moon BaselMars" planning effort, was assisted by Frank Martin 
(Assistant Administrator for Exploration) and Michael Duke and Mark Craig of JSC in 
making a presentation to the Council. 

NASA's presmtation (1) reviewed the key elements in the President's speech 
of July 20, 1989, summoning the Nation to launch a new exploration initiative to the 
Moon and klars; (2) outlined five candidate options analyzed in terms of schedule 
and scale of effort (for a return to the Moon and for a voyage to Mars); (3) outlined 
tentative robotic mission milestones for both a "vigorous deployment" option and a 
" p ~ c s d  deployment" option; (4) reviewed Each-to-orbit delivery requirements for a 
lunar heavy-lift launch vehicle, the National Space Transportation System, and a 
Mars heavy-lift launch vehicle; (5) summarized the associated Space Station 
Freedom requirements; (6) outlined the technology as well as human factors 
requirements for the candidate options; and (7) summarizld the themes and 
approaches that could be employed for the science aspects of a national 
Moon/Mars exploration program. 

Initial Council comments questioned the relative roles of NASA and the 
N~t iona l  Space Council (NSC) in conducting the detailed planning for the Moon/Mars 
program. Replies from Sam Keller (Associste Deputy Administrator) and 
Jzck O'Brien (Assistant Deputy Administrator) indicated that the roles of the two 
orgznizations were still fluid as the NSC determines its role within the framework of 
executive branch policy-making. 

Joseph Shea questioned the apparent assumption that a sustained program 
of manned exploration of the Moon and Mars would, in fact, achieve the policy 
objective stated during the Reagan Presidency of establishing U.S. preeminence in 
spzce. Such an assumption might not do justice to the cgtion of achieving this 
brozd policy objective primarily through broadly conceived robotic missions for 
space exploration. Moreover, observed Shea, there was a danger of focusing to0 
mzny resources on a "point design," that is, on replicating the experience of the 
Apcllo program, in which overwhelming empixisis wzs placed on achieving a 
parricular set of missions that were followed by a diminisf7ed public commitment 
ones those missions were completed. Cohen and Martin attempted to assure the 
Cmnci l  that NASA understood that a "single point sprint" approach, as in the case 
ci the Apollo program, would be inzdequate, and that the program envisioned would 
ernbrace all aspects of space exploration, including roboric missions and space 
science. 



 isc cuss ion returned several times to the relative weight to be given to science 
in the program. Berrien Moore emphasized that, in the context of 

president Bush's speech, the program called for a sustained, full science program, 
including the "Mission to Planet Earth" (MPE). Cohen pointed out that, while 
references to MPE had not been included in NASA's current planning charts, the 
agency had every intention of proposing a broad program that would include MPE. 
Shapiro voiced his fear that, in the constrained budget environment which was likely 
to continue, "peripherals" would be sacrificed and space science missions would be 
regarded as peripheral to a program of establishing a continuously manned base on 
the Moon and sending a human expedition to Mars. Shea suggested that NASA 
could partition portions of its budget to assure that certain program elements be 
protected from budgetary invasion by other elements. 

Moore requested a clarification of the expected role of Space Station Freedom 
in NASA's Moon/Mars planning. Craig responded that the Space Station has a role 
throughout the envisioned program, initially supporting life science research and 
t?chnology development. Admiral Truly noted that the Station was an essential step 
in the program, and that an attempt to pursue an overly ambitious, accelerated 
MoonlMars schedule might jeopardize station funding--a situation he wished to 
avoid. In the ensuing discussion, members observed that a "paced deployment" 
approach would provide better margins for interim funding problems. Discussion 
r~peatedly emphasized the need to anticipate problems not only of funding, but of 
technology development, e.g., for a reusable lunar vehicle, heavy-lift and advanced 
launch vehicles. 

Shapiro then asked how essential a base on the Mpon was to a human 
expedition to Mars. Martin responded that, inasmuch as the Nation's space policy is 
to expand numan presence in space, the Moon and Mars were the two most logical 
pkces to go. In addition, said Cohen, a lunar base will provide a valuable "test bed" 
for the technologies and human factors necessary for a successful Mars expedition. 
NASA, in its preliminary planning, was following the same step-by-step approach that 
had been successfully used in the Apollo program (the Mercury and Gemini projects 
provided the incrzmental knowledge and experience nesded for Apollo). 

Prompted by Haskin's statement that he believed the primary goal should be 
the F~loon, discussion turned to the relative emphasis to be given to the Moon base 
vs. the Mars expedition. Haskin said that the experience acquired on the Moon 
would enable us to answer many critical questions about how we do and can 
function in space. Nonetheless, he sensed a felt pressure within the agency to get 
to Mars, and less interest in learning along the way. Martin responded that, if we 
did not aim for Mars, we would never get there. Keller observed that NASA was not 
a rncnolith; there were legitimst? differences of opinion within the agency. While 
c?C?in systems (e.g., zerobraking, physical, chemical, and nuclear propulsion) are 
incorporated in both the planning for a Moon base and a Mars expedition, noted 



yartin and Craig, a schedule for returning to the Moon would not be particularly 
affected by a "slip" in the schedule for a Mars expedition. Robert Adams and 
shapiro voiced a continuing concern that the twin goals of a return to the Moon and 
a Mars expedition would put a funding squeeze on other parts of NASA's program, 
namely, science. Shapiro added that there was a likelihood that the goal of 
robustness would be compromised along the way. 

Admiral Truly, commenting on the discussion, noted that, after many meetings 
during the previous summer, he had become convinced not only that a lunar base 
was an important step on the road to Mars, but that the entire venture required a 
sustained commitment for the long run and that it must benefit the entire NASA 
program. He also expressed his belief that any MoonjMars program proposal, 
whatever its details, must be both achievable and sensitive to probable cost and 
schedule uncertainties. 

Council discussion then turned to the "'achievability" aspect of Moon/Mars 
planning. Keller and Cohen articulated a strong commitment at NASA's top levels to 
proposing a carefully bounded program, and not committing to an undertaking that 
NASA cannot do well. Hence the need to examine clear options so that various 
resource requirements (personnel, facilities, funds) can be  understood from the 
beginning. 

Cohen then reviewed for the Council key issues raised by preliminary 
planning for a Moon/Mars program: (1) Earth-to-orbit transportation, (2) robotic 
missions, (3) technology needs and human factors needs, (4) the interface with 
Space Station, and (5) institutional impediments. Comments on these issues related 
to whether the heavy-lift launch vehicle (HLLV) for a Moon mission would be a 
Shuttle-C or an Advanced Launch System; the importance of robotic missions in 
their own right (e.g., Mars Sample Return, the High Resolution Imager), rather than 
as mere precursors%r a human expedition to Mars; the need to protect Mars from 
contamination, lest the biological history of the planet be corrupted; the prospects 
for an advanced space engine; and the uncertainty of our knowledge about the 
human need for ~rti i icial gravity in space. 

Following the Iucchean break, Craig presectzd the themes and approaches 
thzt might govern the sciencs dimension of a Moon/Mars program. Craig stressed 
that NASA had explored this aspect of its planning with numerous individual 
scientists, workshops, and committees, an6 had concluded that there were, indeed, 
important scientific objectives to be met. The proposed strategy for a robotic 
program was to proceed from the general to the particultr; for human exploration, 
to proceed from the local to the regicnal; and for lunar science, to regard the Moon 
2s a sits for futur? observatories (e.9.. larce mirrcr telescopes). Lanzerotti 
cammended the thematic approaci-i as a sensible one, but cautioned NASA against 
repeating the "shopping list" science planning he believed the agency had done for 



huttle and Space Station. NASA should keep itself clearly focused on 
national objective to be met by this program, he said, and not attempt 

an all-incfusive science approach to placate every scientific group. 

Robert Adams objected, insisting that the program could only be justified by 
"keeping the scientists on the trolley," to which Lanzerotti replied that only the 
science that could be uniquely accomplished in space could be justified. Shea 
noted that, in his view, some of the stated goals of a MoonIMars program could be 
met as well by unmanned missions; NASA might consider emphasizing "man in 
space" as the unifying element of its pfanning and then add as much good science 
and technology as makes sense. Haskin stated that he agreed with Lanzerotti's 
view, adding that NASA must resist the natural desire of its own program offices, in 
league with their own constituencies, to parcel oct amongst themselves percentages 
of NASA's limited available resources for any new program. Indeed, suggested 
Haskin, NASA might be in danger of attempting too much science. Moore agreed, 
noting that Earth sciences cannot be pursued better on the Moon. Haskin added 
that his concern was somewhat different: the science should be paced by its most 
appropriate time frame. For example, the first need in any such program is learning 
whzt it takes to live and work beyond the Earth. Thus, the first science to be 
pursued should be life sciences. Then, we needed to learn how best to use lunar 
resources, and so on. 

Council questions concerning Space Station addressed its role vis-a-vis a 
Moon station (e.g., a filling station vs. a life science laboratory?), and .how soon the 
lifs support system would be c l ~ s e d  in anticipztion of a Mars expedition. Cohen 
commented that closing the life support loop was high on NASA's list. At the same 
time, he cautioned, the fact that there are debatable questions about the use of the 
Spzce Station shculd not be allowed to prevent NASA from moving ahead with it. 

Discussion then turned to the politics of a Moon/Mars program. Norberg 
zsked about the implications of recent patterns in congressional and White House 
intersst in space. Cohen replied that, naturally, congressional and White House 
support would be critical. Keller added, while it is often said that in American 
poliiics you can't plan beyond 8 yEars, NASA could not limit itself to 8-year intervals 
in its p l~nning.  The agency had a responsibility to develop responsive plans, plans 
that have integrity and honest cost estimates attached to them, and then to inform 
its constituencies fully about thosz plans. J.R. Thompson added that he believes 
much depends on NASA, which should forward "bare-bones" proposals and, 
resisting the temptation to begin everything ''from scratch," make extensive use of 
previously developed technologies such as lab modules and nodes. Discussion 
then turned to whether the nezd for microgravity fzcilities was either as urgent Or 
complicated a nead as alleged by some. (Shes Iaer disagreed with the view that 
r\lASA could implement the hilocnJMars program without developing substantial flew 
technologies, e.g., liis support, on-orbit propulsion, and nuclear propulsion.) 



O'Brien spoke about the institutional impediments NASA had identified to 
executing a MoonIMars program. These included diminished executive flexibility-- 
especially over personnel management and the acquisitions process--reduced 
funding, and less unanimity in Congress and the White House. NASA did not 
expect to use the MoonJMars initiative as a means to leverage .change; at the same 
time, the agency was examining those areas of flexibility that it did have, especially 
over its own internal processes. Counteracting the bureaucratic tendencies of any 
mature organization would be a challenge. Keller and Thompson commented on the 
agency's need to welcome the occasional mistakes from which we learn, to 
streamline its program management, and to deal with the centrifugal forces of its 
centers. Scheer spoke emphatically about NASA's need to rely on its own 
considerable skills rather than to await salvation by the White House. 

Summarizing their reactions to NASA's presentation, Council members noted 
that they had heard too little about the possible role of international participation to 
make a recommendation other than that inteinational participation was desirable. 
Hollov~ay added that a joint life science program with the Soviet Union, achieving 
some commonalities in data collection, would be helpful. There was some 
agreement that NASA planning materials avoid the appearance of being driven by 
precise dates rather than a ssquence of events and milestones. Moreover, these 
materials should clearly show ranges of activity, with flexibility built in, to account for 
unpredictable circumstances (funding shortfalls, accidents, technology roadblocks). 
In addition, members suggested that the differences between different options be 
clearly explicated, as well as whether our intlnt was to remain on the Moon or use it 
primarily as a way-station. 

Haskin voiced concern that NASA would be unable to discipline itself to 
remain focused internally on its unifying goals, rather than yield to the tug and pull 
of competing projects and those who are interested primzrily in their own advantage. 
Shea reiterated his warning that the agency not become unbalanced "again" by 
manned exploration, as it had, in his view, with the Space Shuttle and Space Station 
programs; it must work harder to sustain a well-balanced program for the Nation. 
Keller said that he and Truly concurred wholly with Shears concern. Holloway 
a s k d :  what does balznce mean? b1cLucas 2nd Keller commented that NASA could 
become larger, or even restructured. McLucas urged NASA to stop thinking of itself 
as principally an R & D agency and to start thinking of itse!f as an organization that 
opera t~s  in space; that may include R & D. 

Returning to the science aspects of NASA's prsliminary Moon/Mars planning, 
Council members reiterated their concern thet the science be well integrated with 
other planning. Keller reminded the Council that NASA had been at work On its 
plans for only a few months; developing a solid, rational, Moon/Mars science 
prosran would taks some time. Lanzsrotti cbsgrved that the analogy of a lunar 
base to the Antarctic base mad? earlier in the day by Admiral Truly was a useful 



-- 

science only consumes about 10 percent of the logistics for Antarctica, said 
erotti, and occasionally the National Science Board questions whether the 

,,tific yield from Antarctica is worth the expense. As a result. the scientific work 
ng done at Antarctica has been "well scrubbed" by the respective disciplines. 

NASA shouldn't be doing scientific research in an area just because there is an 

The Council's discussion concluded with a review of the expected course of 
MoonIMars planning after NASA makes its submission to the National Space 
Council. Chairman McLucas also asked Council members to submit to him 
suggestsd topics and themes for further Council study. [A letter from McLucas to 
the Council with this request was subsequently sent.] 

S y l d  D. Fries 
Acting Executive Secretary 
NASA Advisory Council 
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