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National Aeronautics and 
Space Administration 

Office of Inspector General 
Washington. DC 20546-0001 

N~ 

MAR 2 5 2D1O 

SUBJECT: Freedom ofInformation Act (FOIA) Request 

I am responding to your July 10,2009, request for 27 audit reports released between 
October 1985 and February 1996, which reports are not available on our website. 

, . 
, . 

My initial determination is to provide redacted copies of the audit reports. Individuals' 
signatures are being withheld under FOIA exemption (b)(6) to protect personal privacy. 
5 U.S.c. § 552(b)(6). The released reports are: 

A-AR-89-00 1, Reuse of Computer Tapes. 

A-GO-87-004, Space Telescope Science Institute. 
A-GO-91-007, Wallops Flight Facility Balloon Program. 

A-JP-88-001, Extreme Ultraviolet Explorer Project. 
JP-96-001, Cassini Program Management. 

A-JS-87-003, Contingency Planning for the Shuttle Carrier Aircraft. 
A-JS-87-005, Space Transportation System Operations Contract (STSOC) NAS9-18000. 
A-JS-88-004, Alternative Sources of Electricity. 
A-JS-88-008, Super Guppy Operations. 
A-JS-89-012, Magnetic Data Tape Usage and Recertification. 
A-JS-91-008, Orbiter Production Phasedown Activities. 
JS-93-006, Space Shuttle Payload Operations. 
JS-94-002, Extended Duration Orbiters. 

A-KE-87-006, Contingency Planning for Orbiter Emergency Landings. 
KE-93-005, Acquisition of Orbiter Spares. 
KE-95-008, Selected Security Risks to the Space Shuttle and Crew. 

A-LA-84-302 Management and Utilization of Wind Tunnels. 
A-LA-85-004: Aircraft Landing Dynamics Facility. 

A-LE-88-002, Disposition of Atlas and Cen~aur Property. 
LE-93-004, LeRC 50th Anniversary ExpendItures. 



A-MA-86-003, Audit of Selected Aspects of Hubble Space Telescope Award Fees 
A-MA-87-007, Selected Aspects of the Space Transportation System National Resource 
Protection Program. 
A-MA-89-002, Martin Anomaly Reporting System. 
A-MA-90-005, Advanced Launch System Budget, Stennis Space Center. 
A-MA-92-003, Advanced X-Ray Astrophysics Facility (AXAF). 

Two reports, A-JS-87-007, Orbiter Maintenance and Repair, and A-JS-87-004, 
Management and Control of Lunar Matter, could not be located. 

You have the right to appeal this initial determination to the Inspector General. Under 14 
CFR § 1206.605(b), the appeal must: (1) be in writing; (2) be addressed to the Inspector 
General, NASA Headquarters, Washington, DC 20546; (3) be identified clearly on the 
envelope and in the letter as an "Appeal under the Freedom ofInfonnation Act"; (4) 
include a copy of the request for the Agency record and a copy of the contested initial 
detennination; (5) to the extent possible, state the reasons why you believes the contested 
initial detennination should be reversed; and (6) be sent to the Inspector General within 
30 calendar days of the date of receipt of the initial detennination. 

~frh~ 
~mMorrison 

Assistant Inspector General for Auditing 
OIG FOlA Officer -- Audits 

Enclosures 





Office of Inspector Gen~(al 

Ames Re~afch Center 
Moffett Flelo, California 94035 

Novernl:;ler 7, 1989 

TO: Director of Admi,nist.ration, Am.esRes&arCh Center 

FROM: OIG Cent.er Director, Ames Research center 

SUBJECT: SutveyReport on Reuse af Computer 'l'~pe$ 
A.mElIs .. Research Cen tar 
A-J\R":S'S--OOl 

The Oftic·Qof Im.pec:tor General. ha$·CQ .' y ~et(, $U~jQ' 
reuse of co~utEJ,rtapE!$: ,at }!anesR.esearc~,c~ri. .,f~~t~ 
wascon@ct.edi!i'accpr(iancewith the .Gu,lth;Q;t:ltt::~n¢l ~~~. 
contained inNA!JA !1anage,martt InstrUction 9~3.0(.,liji(1_ted 
1980. ' 

A discus s:i.on draft rePort was provl.ded t9A.Rcon AUgust 3..Q I 
1989, and an ex;it.c(;mlerence was held, ·QtI;$",pe$~e:t. :1,5', 19.fi9.A 
draft report was su~it;ted to the Centerdn October' 17,1989 . 
.. b,RC·s formaJ. response to the draft re.port. rec&lvad NovelUber J •. 
1989, outlined measures afld a~tions which Wel."e r*#.sp()ns'ive tot-b .• 
recommendatiQns. . These comments dEEl'Pt'esen idt$~ eh . 
reccmmenQ.~tion".and are included in their e . 
Of .. thefillal,feport,TheO~G does,. ryotplsl'l.> 
follow-UiP aet.ly;i~ies with regard to: ,thEvtmpI 
correct:!ve ~<tl:ona,! put requests notlflcl!ition 
con$ide;rs the recomm~nda'tions Closed. 

OBJECTIV25 .. ,..p' sgllPg 

The', s:Qt'VeY'Ol::)Jectives Were to evalUate th-a p011c1.ea:an(l 
proceduregfprdispositiOn of used el~ctro~1c dataproceS$i~ 
tapes at, ARC. Swcific areas of emphctsiS includedpossibJ.e . 
savings availaole to ARC through the reuse of computer tape.s. and 
the disposal of tapes containing classified information. 

The survey scope included a review of the cost and quantity 
of computer tapes used at ARC, the costs of. rec.ertificat1oh. ttb,o 
NASA Phy's1cal Security Handbook (NHB 1620. 3B) I and ARC procedures 
for dis.posinq of computer tapes containing classified 
i.nformat.ion. The survey did nat address the policies, proc:ed~l:'es. 
practices, an<i internal controls applicable to purcnas1ng new 
compuc.er tapas or the adequacy of standards for recertified tapes. 



The survey ~overe4 the period Jal?ua.ry 1. 1988. tl\~OU9.:11 
December: 31 , 19&a~ Ourillg this period. ARC iss'Ued appt-o?<:tmate:ly, 
28,000 new CQrnpl,lter tapes C}.nd .cartridges to ARC u.$er$~ at a totll\l 
cost ot approximately $291.000. . ' 

The aud1twa~ pe~toi:med itl aCCQr~~ncew·itn.gEme;iaJ.l:y .a~e~pt;e4. 
Government audi,ting standardQ, and incl~~d.$t,1Qh SXam1~~t:t'~rl:S'~~ 
'Casts of '~n~pliCC:l~le reC,'orqsand doc~'t\ta~ion as we~~ ':QD:$fdEu:"e" 
necessary in the·circumstances. Excel>t for the <::ondd.;t1~1'1$ 
rePorted below umiar "Survey" Resul ts." the internal' con·trGls 
tested were considere4 satisfa~tory. . .. , 

BA~KGROUbfD 

used m~g:~~t,t¢ 
•. · .. T~Wt')i " 
sed-a:i 

e~sei) )t~', ... .. ... .. 
are no loh~t\n. .' atF the 
Reutiliaatipn Materials. 

SURVEY RESULTS 

R§ce;:tificat.t2~of Ta~§! -The re:sltlt$ cttne s'ftv.y 
disc.losed that thfi.te<;tertifil:;:a'tion.o~mag-n.rl!it1c .C:o#LptIt~~ td~ is 
nct c\l~rentlY apra(lt1eal alternative tothe~E:n~sfil:a!:/JUlW . 
maqneti~lComputer. tapes. Recert.iticationco1l1'I:pE¢ 'practiq~ 
alterl'\a~+,v~ if tn.~. c.Qs;q~t'l~W; tapel1(p. ',l:;":t1Y/"e~ '. ,.~~, 
¢apes" )\~~@~:an·j,,~r:.~$eSt and/or ' e tt\1mij~~Qf •. t.M'~:.Qa~,,' 
ARC sub~t:ajtrf~ll. ~i!l~$. " . "..,;. .. . F;",·;;.;',:,;";:·,.·,.·,,;;,,,: 

of tij,e 26.000 new c:::omputer tapes and' cal:'tridges i~$ut;\d~o 
users during th'i! 12 month periQd ended Oec .• ~e,r.31., 1988. ab9ut 
15. 500 were . recert,U;.iab.ll&. the total ···ha's~,pl:';t;C:$. o~· tl'i.-'4.e: 
ti;lp,e.s wa$~~j,lt; $ t OOQ; Or ~n· ave . ,f,~pt;.)lJ;~ .$lQ ,,~() (\l~~'h 1'tle 
soGlQa..rdS' if1 ,Ce;nt~~\'lq$rcr,;1.n~;' 4,l;'st:e'riifit;~1J;1on 
ta~i111;,¥ ' ¢o1l:ece:r:t~fy $\I.It;h . a.t a, (z'CUlt· 'Of 
aJi)£#o~l' $tL 0 tape·~· . (tfts tor 1.1 (b~:ea S1'l<)WB. that· 
a,pprqx ... .. .. '35 t040iperce~t Q;t tll_tap9. $ur1Jl~,tl'la·. 
reeert.t.t::lc(l~;1or,l proces;s:a~a~~l>':eeertj.~i~~) ~CIft.$~ri:~. tb:al:~ 
l!?hippinq cost.s to GS:FC)W6tlldapproxima~e $LOOp.J:t;ap8:§tac:n way, 
and the low tape surviVal t"ate, the rec~rtif1cation of ~mputer 
'Capes does not. appear :to' off~r significant savings at this time. 
Also. was disclosed that many ARC users are already erasing and 
reus.ingthair own tapes. The survey found no indications that 
classified tapes were being reused. 

In addition to' tapes, ARC uses al;>out S,SQO reeertifia1)le 
#3480 cartridges each year. at a new CQJ3t of aixlueS26,O&O. The 
average cost of a new cartridge is about $4.70. S1n,c~ ARCha4 no 
experience in recertifyin~cartridges. other· centers were 
contacted to determitla tnEair experience with cartridges. GSi'Cwas 



found co be cons.:i.dering obtaining the' necessary equipment, Dutat; 
the time had no capability to recertify cartridges. aspc's 

ect.ed cost to recertify was estimated at $2.00 percartridg~. 
was found to be recertifying cartridges under a local 

contract. but had insu(ficient experience to determi.ne the 
cartridge survival rate. 

If ARC sent its recertitiable cartridges to GSPC and then 
enjoyed a lOOper~ent recertification rate, ARC wQuld stJ.ll. $ave 
only about $12, aoo per year through the reuse of it$ cartridf,le.a 
($4,70 ~ ($ 2. OOrecert:iUcation cost per tape; + $.44 roundtrip 
ppstage, ARC to GSFC) x 5500 cartridge, per Year). nue to t~ 
s1l\allamountoft;lossibl~s;avings aoathe uncert~~>cartridg~ 
~r\lrvi val rate, wedoqotrecornmeridchang.aa Intll.:t$areat at,t.bi..a 
time. Howev~r,. if. tne.~~vel ot .~li!a9~ arthe . h~se pri.¢~qlri 
these cartridges .. ·~ncrea.,$e$ •. we,. sugges~ that .• ,A. , ... etermtn$·.w~th.~;· 
the recertiticatiP110t ca~tridge tapes ls waJ"X'.t;i~l;ed. ", 

01..., The di't .. <:U;sci:ose<i t.ha~<~ 
dispos£ onofuaed tapestbat . 

contain claSisi.fi,ed;~ata. 'the NASA Physical .secu.i:tty a~.rlt'bq.o~{:_ 
1620.38. requires that tbe method of destt'u¢,tion s$l.ect~dmil$t. 
ensure that recognition or rec01'1strUCt1onof the cl.aaatfied 
information or material. in whole or in pa;rt, isma(:t.i~im;iosl:liJ:~l,.e. 

Results at. the survey discl,osed that four or ftveboxes of 
classified plastic materials' (microfiche and C,Qmputer tapes} were 
recently burned by the Center. It was lat:$r fOund that the 
fUrnace used. to bUrn these items was not; .certi,fiedby the 
Ep.vironmental Protee~ion Age,ncY for t,l:leburniil,\1ofpla;fI;tic:s. 
Al so •.. A}1J';. <1()e,~r. not, •... " aXl; . ~:plrQv.d 1;ape. ' .. un$t.. . .... wtt 
anapproyed fuz:nace' .... ' a~ degaussing" .. . canfl.9t<4e)1 
cla6sifi~d comp1;It;;er . tap~St at ARC, in accor anCe w$tb ;~p~l;c. .' 
re~ulat1ons •. 1hesUr¥eyalso d,i.sclosedthat.the materlalai;>ul:'tle4 
had acCumulil,ted over ·a·l1$1;10d of several¥~~~S~ ' .. When cl 
tapes de~i~nat~d tordeatt'u,ction have bee,n:stoted folt. . ..... 
periodsoftJ.me., \:l').e pQssihtlity- is increased th~~' th~1nfcil::lnal1;lon.. 
may be compr~:.';~is~d" . . 

RECOMMENDATJ,QN 

We recommend that ARC; 

1. Destroy all classified tapes deSignated for destruction, 
in a timely manner. 

MANAGBMENT RESPONSE 

Concur. In the absence of specific guidance on the 
definition of "timely," the Center will commit to destroy all 
classified tapes within three months of their deSignation for 
destruction. 

.3 



The matter of designation for destruction by 
custodians of class tapes presents a different. problem. In 
the majority of instances. such designation is a purely subjective 
decision to be m(!de by the cust.odian, or the originatin9 program 
security officials. This fact shOUld not relieve the Center from 
responsibLlity fostering appropriate procedures and for 
encQuraging review of stored classified tapes. 

Each periodic Center-wide inventory of classified materials 
will include actions to encourage the retirement. of items no 
longer needed. 

RECOMMENDATION 

We recommend tnat ARC: 
.. . .... 

2. Burn or erase ·clas$ified cQin~te~ .ta~s ~nl;y itl 
acc;ordance with applicable regulations: 

MANAGEMENT RESPONSE 

Concur with t:he recommendation. Suggest a restatement to 
broaden and strengthen its effect. 

In lieu of "burn or erase' substitute "destroy or erase." 
'The NASA Physical Security HanObook,NitB 1620.JB. does not require 
the burning of computer tapes. !t requires that the method, of 
,jestruction ensure that recognition or recon$truction ot the 
information, in whole or in part. is precluWia(i. This cat:l;b$dqne-
in an approved furnace. but. it can alsQ be done iriany ntimber o·f ....... ' ...• 
approved shredders' or pulveri~ers. " ,:., 

The Center agrees to comply with 8Pplic2lble regulat10Jls by 
properlydastroYing classified tapes marke<$for destruction. 'this 
will be ac;:c·om:plished in the near term by the ,Soo\1rityOperati:otla 
Office using existing loW capacity shred4ers~ . In f t i,soalYe017 
1990, the Center plans to initiate procurerttent· 0'1; a leu;'ge. hig:bly 
capable unit which shreds the tapes then crUsl'le$t.heresu~tant 
material. This will allow for on-alte destruction of large 
volumes of th.is material in a timely way. . Itwl11 be sized to 
handle the destruction requirements of bothAmess1tes now and in 
::he ft"ture. 

ADDITIONAL AUDIT COMMENTS 

We agree that the Center's suggested restatement satisfies 
the intent of the recowmendation. 

4 



No further review of the matters discussed In this memorandum 
appears warranted at this time. 

, "', -
David L. Gandrud 

5 



National Aeronautics and 
Space AdministratIon 

, , AmG& Research Center 
Moiie~ Field CaWorma 94035 R£CE~ V ~.?"\ 

. '. . - . 

NOy .$ 

lWaomct v' ' 
llEtfE,1IAi '" 

. . , 

RlIPlVt" AtlndA:200-23 November 3, 1989 

TO: Director, Center OrG, Ames Research Center 

FR)\t. DarreH E. Wilcox, Direotor of Administration 

AmIDIX;' ,. 

, SUBJECT: OIG Survey Report, A-AR .. 89 .. 001, R$U$lof CfOrnputet 'tapo ' 
. '. . 

. , 

. . .' '., . ", ,", 
. .. . ~ . 

We have reviewed 'your recommendations, and offer .the.,folliiwing".n&sPO:n~~:'·,"·. 

Recommendation No.1 

Destroy· an classified' tapes deSignated for destruction, in. a timely 
manner. 

Cinter BfjROnli 

Concur. In the absence of specific gujdance on the-difitl'tiQrt, of "fime IY''' , 
the' Center will commit to' destroy all classifiedtap.s withl,rt three . 
months of their designation for destruction. ' . 

The matter of, timely design~tionfor destruction by Qustod,j_flS. of 
classified' tapefS . pre$8nts a din.~t problem. fn • tne i n"UljO:rity,. of •..... .. 
instances. such designation. is a purely subjectiv& d~i$iOntQ.be. '. mar4e'PY 
the custodian, or the originating programsec~ritY .. offiGl$ISi Ttlisfact. . 
should not relieve the Center from responsibility forfo$t~dn9 appropriale .. 
procedures and for encouraging periodic review of stored (';Iassitiect' tapes .. 

Each periodic. Center-wide inventory of classified materials will include 
actions to encourage the retirement of items no longer needed. 

A-l 



A:200-23 

Recommendation F!lo, 2 

Burn or erase classified computer tapes only in accordance with 
applicable regulations. 

CElottr BesQQose 

2 

Concur with the recommendation. Suggest a restatement to broaden and 
strengthen its effect. 

In· lieu of "burn or erase- substitute "destroy orera •• -.: Tf:1s" NASA,PhysiCaii 

Security Handbook, NHB 162C1.3B,· does not r$quire tne,burnh1g ot'cQrnpu." 
tapes. It n~quire$ that the· method of destruction ensute.- that (Mognillon 
or reconstruction of the information, in whol, ot in Part, is preolude(f. 
This can be done in an approved furnace, but, it can also be done in any 
number of approved shredders or pulverizers. 

The Center agrees to comply with applicable regulations by properly 
destroying classified tapes marked for destruction. This will be 
accompfished in the near term by the Sec~rity OperatioJls Office using 
existing low capaCity shredders. In Fiscal Year t9QOitH. Center pJans to' 
initiate procurement of a large. highly capable unit which shreds the tapes 
then crushes the resultant material. This wHi allow fOJ on-site 
destruction of large volumes of this material in a timely way. It will be 
sized to handle the destruction requirements. of both AiTlEJ$ site$ now and 
in the future. 

A-2 
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Office of Inspector General 

Goddard Space Flight Center 
Greenbelt. MO 20771 

NI\SI\ 
NatIOnal 
Aen:mutICS and 
$pace 
AdministratIOn 

't'Ieplv 10 Altn 01 200. I JUN I 9 1989 

TO: IOO/Director, Goddard Space Flight center 

FROM: 200.1/0IG Center Director, GSFC 

SUBJECT: Final Audit Report on Space Telescope Science 
Institute, A-GO-87-004 

We have completed an audie of the Space Telescope Science 
Institute. Six copies of the final audit report are attached 
for your attention and further distribution. 

The audit was performed to determine the impact on the' 
Institute's program due to the Space Shuttle Program delays, 
and to evaluate selected aspects of the administrative and 
technical contract requirements. 

The audit indicated a need for more management oversight of 
the contra'ctor' s performance during the delay period. This 
included a ne~d for written assessments of contractor 
performance and a need for improvements in the internal 
controls over property management, purchasing, and telephone 
usage. Recommendations were made to increase the level of 
GSFC oversight and to improve the contractor's internal 
controls. The Center concurred with the recommendations and 
corrective actions have been initiated. The specific actions 
taken by'the Center and additional OIG comments are included 
after each recommendation. General comments provided by the 
Center are included in their entirety as Attachment A to the 
report. 

In accordance with audit follow-up policy, we wish to be 
included in the concurrence cycle on recommendation #1 prior 
to Center management recording the actions completed. 

- /I A X4. 

Daniel J! Samoviski ~ 

Attachment 

cc: WIRe Pelletier 
201/J. Clark 
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A-GO-87-004 

Introduction 

June 19, 1989 

SPACE TELESCOPE SCIENCE INSTITUTE 
GODDARD SPACE FLIGHT CENTER 

DIGEST 

The Office of Inspector General (OIG) , Goddard Space Flight 
Center (GSFC), has completed an audit of the Space Telescope 
Science Institute (the Institute). The purpose was to 
evaluate the impact of the shuttle delay on the Institute's 
operation. The audit included an evaluation of: (1) contract 
administration, (2) in-house support, (3) contractor 
activities, (4) the reasons for cost growth under the 
contract, and (5) elements of incurred costs. 

Observations and Recommendations 

Our review showed that more effective GSFC management 
oversight of the contractor's performance is needed. A major 
portion of the work performed at the Institute during the 
delay period was associated with enhancements to existing 
systems or to the development of new research. This caused 
the contract to experience cost growth totalling over $18 
million within a one year period. Essentially the audit 
focused on an evaluation of the .administrative and financial 
internal controls. The areas in need of improvement are . 
discussed below: 

1. Impact of Shuttle Delay on the Institute's Operation 

Monitoring of the Institute's operations during the 
shuttle delay period, between January 1986 and December 1987, 
was not adequate to ensure that GSFC was obtaining only those 
services which were necessary for the success of the 
Institute's mission. As a result, there was not a baseline 
from which to measure scheduled performance or assess the 
reasonableness of increased cost. We recommended that GSFC 
require technical monitors to prepare written assessments of 
major Science Operating Ground Systems enhancements and 
capabilities demonstrated in major pre-launch ground systems 
testings. Additionally, we recommended that GSFC expedite 
negotiations of contract changes to include definition of 
enhancements, identification of costs, and schedulp. completion 
dates (page 7). 



2. Contractor Financial Management Report Reviews 

Contractor cost and performance reports provided to GSFC 
were not used for the purpose described in NASA Handbook (NHB) 
950l.2B. As a result, inadequate cost data was used to 
evaluate contractor performance. We recommend that GSFC 
perform the Contract Financial Management Report analysis 
required by NHB 9501.2B and implemented by Goddard Management 
Instruction (GMI) 9501.1A (page 15). 

"3. Property Management 

Government and contractor property is not adequately 
controlled by the Institute in accordance with the provisions 
of the Space Telescope contract. As a result, over $200,000 
in property is not controlled. We recommended that the GSFC 
Contracting Officer (CO) inform-the Institute's management and 
Defense Contract Administration Service (DCAS) of the noted 
weakness in the Institute's property management system and 
enforce compliance with contract clauses regarding reporting 
of centrally reportable equipment. In addition, the CO should 
monitor corrective actions taken in response by the Institute 
(page 19). 

4. Material and Equipment Purchases 

Account~ng and administrative controls over the 
Institute's material and equipment purchases are inadequate. 
Purchases were found to have no supporting vendor 
documentation, state sales taxes were paid unnecessarily, 
available discounts were lost, and required prior GSFC 
approvals for purchases were not obtained. As a result, the 
need for these items and their allowability as contractual 
cost are questionable. We recommended that the GSFC CO advise 
the Institute managers and cognizant DCAS office of internal 
control weaknesses identified in the purchasing and accounting 
systems and establish stronger internal controls for reducing 
and controlling contract costs. Also, we recommended that 
GSFC request Defense Contract Audit Agency (DCAA) to evaluate 
the propriety of the payments lacking adequate supporting 
documentation (page 23). 

5. Long Distance Telephone Expenses 

There is no contractual requirement that the Institute 
certify its long distance telephone expenses as being calls 
incurred for official business purposes. Additionally, the 
Association of Universities for Research in Astronomy (AURA), 
who has oversight over the Institute, does not have a policy 
req~iring reviews of telephone ~tilization. As a result, we 
believe that billings to GSFC may include as much as $108,000 
in personal long distance telephone calls each year. We 
recommended that GSFC take action to ensure that the 



Institute develop and implement an effective policy regarding 
use of telephone lines and equipment by the Institute (page 
27) • 



INTRODUCTION 

The Office of Inspector General (OIG), Goddard Space Flight 
Center (GSFC), has completed an audit of the Space 
Telescope Science Institute (the Institute). The audit was 
performed in accordance with the authority and 
responsibility contained in NASA Management Instructions 
(NMI) 9910.1 and 1103.27A, dated January 28, 1980, and 
August 5, 1986, respectively. 

The Institute, located on the campus of Johns Hopkins 
University, Baltimore, Maryland, was established as part of 
the support function provided by GSFC to the Hubble Space 
Telescope (HST) program. In general, the HST program is an 
effort by NASA to establish, operate, and maintain an 
automated spaqe observatory, which will be placed into 
orbit by a shuttle. The HST will observe astronomical 
objects utilizing five scientific instruments and a Fine 
Guiding System. The data collected will then be 
transmitted to earth via the Tracking and Data Relay 
'Satellite~System for astronomers and scientists to 
analyze. The major purpose of the Institute is to enable 
NASA to conduct an astronomy science program resulting from 
the operation of the HST. More specifically, the Institute 
will manage the planning and coordination of proposed 
astronomy research projects, provide a facility for 
astronomers using the HST and collect, analyze, and 
disseminate the data observed by the HST. 

Funding for this project is provided through a cost-Plus
Negotiated-Management-Fee contract with the AURA. The 
period of performance is from April 1981 through two years 
after the launch of the HST, which was initially scheduled 
for January 1985. The contract also has provisions for 
three five-year options. 

The launch date for the HST has been rescheduled many times 
since January 1985. As of 'December 1987, six cost growth 
modifications were issued against the basic contract, which 
have increased the initial estimate from $40.5 million to 
$64.9 million. Currently, GSFC is reviewing a follow-on 
proposal for a two-year extension to the basic contract, 
which will further increase the estimated contract cost by 
an additional $~O million. Provisional funding is being 
provided to the contractor until this cost proposal is 
definitized. The actual cost expended on the contract 
from April 1981 through December 31, 1987, was $78.7 
million. 
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OBJECTIVE AND SCOPE 

The overall objectives of the audit were to: (1) determine 
the impact on the Institute's program due to the Space 
Shuttle Program delays and (2) evaluate selected aspects of 
the administrative and technical contract requirements. 
Specifically, our review included an evaluation of: (1) 
contract administration, (2) in-house support, (3) con
tractor activities, (4) the reasons for cost growth under 
the contract, and (5) elements of incurred costs. 

The audit was performed in accordance with generally 
accepted Government auditing standards and included such 
examinations and tests of applicable records and documents 
as were considered necessary in the circumstances. 
Essentially, most of the audit steps performed in the 
review related to both administrative and financial 
internal controls. Internal control weaknesses that were 
identified are described in the body of the report along 
with recommended remedial actions. 
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OBSERVATIONS AND RECOMMENDATIONS 

More effective GSFC management oversight of the 
contractor's performance is needed. A major portion of the 
work performed at the Institute during the delay period was 
associated with technical enhancements to existing systems 
and research. This caused the contract to experience cost 
growth totalling over $18 million within a one year period. 

Essentially, most of the audit steps performed in the 
review related to administrative and financial internal 
controls. The areas in need of improvement are briefly 
described below: 

1. GSFC did not provide sufficient oversight of the 
Institute's contract during the delay period. 

2. Contractor Financial Management Reports (CFMR's) 
were not being analyzed by GSFC. 

3. Government property maintained by the contractor 
was not adequately controlled in accordance with the 
provisions of the contract. 

4. The accounting and administrative controls over 
certain Institute purchases were inadequate. . 

5. The Institute was not certifying that its incurred 
long distance telephone expenses were all for official 
business. 

The specific conditions relating to these weaknesses, their 
causes, effects, and our recommended actions are described 
in the following sections of the report. 
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1. Impact of Shuttle Delay on the Institute's Operations 

Monitoring of the Institute's operations during the 
shuttle delay period, between January 1986 and December 
1987" was not adequate to ensure that GSFC was obtaining 
only those services which were necessary for the success of 
the Institute's mission. This condition developed because 
of a redirection of the Institute's operation prompted by 
the shuttle delay. The changes resulting from this 
redirection were never incorporated into the contract. As 
a result, there was not a baseline from which to measure 
scheduled performance or assess the reasonableness of 
increased cost. 

The launch delay resulting from the shuttle accident 
and the subsequent short incremental reschedulings of the 
HST launch, prompted a new approach to program operations 

.at the Institute. Interviews with Institute managers, 
scientists, technicians, and administrative personnel 
indicate that the following operating conditions existed 
during the delay period: 

- The Institute was concerned with losing highly 
qualified employees with specialized technical and 
astronomical skills. As a result, the Institute maintained 
the same level of staffing throughout the delay period. 

- New ideas and refinements to existing systems were 
being dev~loped that led to the purchase of new and more 
advanced automatic data processing equipment. 
Specifically, major revisions were made to the Science 
Operation Ground Systems (SOGS). 

- Personal research activities by astronomers 
increased. The related costs of these activities, such as 
labor, travel, equipment and supplies were charged to the 
Institute's contract. (It should be noted "that the 
contract allows for up to 50 percent of the scientist's 
time to be used for independent research). 

- More extensive testing and simulation of existing 
operating systems were performed. These activities 
resulted in additional cost for items such as labor and the 
repair and replacement of hardware and software. 

Overall, the work performed during the delay period 
could be categorized into the following five ground systems 
task areas established by the Institute: 

a. Test and Repair of SOGS, 

b. Development Projects: 
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c. Science Instrument Command and Instruction 
Development and Testing~ 

d. Procedure and Documentation Development, and 

e. Training and Simulations. 

Major portions of the contract work associated with 
these activities were focused on new research ideas and on 
refining existing hardware and software systems. We 
determined that these enhancements, which were primarily 
technical in nature, were never. incorporated into the 
contract statement of work, their costs were not 
identified, and their scheduled completion dates were not 
established in relation to the contract mission. 

GSFC funded these technical enhancements through the 
issuances of cost growth increases to the contract. These 
enhancements increased the Institute's average monthly cost 
from $.7 million to $1.6 million between April 1981 and 
December 1987, respectively. 

GSFC has taken from 7 to 11 months to definitize 
three of ;our major cost proposals issued by the Institute 
over the past 7 years, and as of June 1988 had exceeded 18 
months for the other proposal. Such long delays place the 
contractor in a stronger negotiating position and inhibit 
the Government's ability to evaluate and control cost 
growth. 'Although some controls were in place to monitor 
and review the allowabiliby of the Institute's incurred 
costs, GSFC's contract oversight was not sufficient to 
monitor the Institute's level of spending associated with 
changes during the delay period. For example, the 
cognizant DCAA office was performing proposal evaluations 
and incurred cost audits and the Defense contract 
Administration Services COCAS)" was doing the property 
management reviews. However, GSFC's Technical Officer 
made only periodic trips to the Institute to review and 
discuss technical matters and no periodic written 
assessments of contract performance were being provided to 
the CO. 

In our opinion, additional GSFC oversight of the 
Institute's contract is necessary during the delay period. 
The Institute has had a cost growth of over 40 percent, 
half of which occurred during the delay period. 
Additionally, it has been incurring costs at a rate of $1.6 
million a month since January 1986. Its operations went 
from a state of preparing for a 1986 launch of the HST, to 
a condition of performing.work of an enhancement or 
refinement nature while awaiting launch. Currently, the 
HST is scheduled for deployment in December 1989, but 
additional launch delays could occur. As a result, NASA 
could continue spending a large amount of money for efforts 
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that may not be necessary to ensure successful contract 
performance. These conditions show the need to: (1) 
document and make available to the Contracting Officer 
assessments made by the Technical Officer in monitoring 
contractor performance in the area of major ground systems 
enhancements and (2) definitize contract changes in a 
timely manner to ensure that contract costs and performance 
are adequately reported and evaluated against established 
baselines. 

RECOMMENDATION 1 

GSFC require technical monitors to prepare written 
assessments of major Science Operating Ground sy~tems 
enhancements and capabilities demonstrated in maJor 
pre-launch ground systems testings and submit them to the 
CO. . 

MANAGEMENT RESPONSE 

Concur. The recommendation to make additional written 
assessments following major prelaunch tests will be 
implemented. 

Although we agree with the basic recommendation, we 
disagree with some of the OIG'S discussion and findings in 
this area. The OIG makes the observation that: 
"Monitoring ••• was not adequate to ensure that GSFC was 
obtaining only those services which were necessary for the 
success of the Institute's mission." And, that: "GSFC's 
Tecnica1 Officer made only periodic trips to the Institute 
to review and discuss technical matters, and no written 
assessments of contractor performance were being provided 
to the Contracting Officer." 

GSFC takes exception to those statements concerning 
inadequate technical monitoring of the Institute. Adequate 
technical reviews occur regularly, and reports are 
generated to effectively manage the Institute contract. In 
calendar year 1987, for example, the GSFC Technical Officer 
traveled to the Institute at least 38 times. Other HST 
Project members also made trips to the INstitute in the 
execution of their duties. The HST Project Officer 
maintains continual surveillance of the ST Institute 
activities via various primary mechanisms. These are 
listed as follows: 

o Biannual formal assessments of the technical direction 
of primary program objectives are performed by the Project· 
Manager and transmitted to the Institute Director. 

o Assessments of Institute performance are provided to 
senior Project management through monthly status reviews. 
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o Monthly progress reports are provided to GSFC as formal 
contractual documents. 

o Telecons routinely occur several times a week between 
the Contracting Officer's Techical Representative (COTR) 
and Institute management. 

o Onsite reviews and meetings are held between technical 
HSTP-G staff members and technical· ST ScI members. 

o Administrative matters are regularly reviewed, such as 
foreign travel requests and all procurements greater than 
$1,000. 

o In addition, ground-system-wide monthly reviews are held 
by HSTP-G, of which the Institute is a major element, for 
purposea of ensuring a coherent ground system deve.lopment. 

ADDITIONAL OIG COMMENTS 

GSFC comments that adequate technical reviews occurred 
regularly and reports were generated to effectively manage 
the Institute contract. However, GSFC is overlooking the 
fact that our observation was concerned with not only the 
technical activities of SOGS but with all of the ST ScI's 
activities being performed during the diIay period. The 
work being performed on this contract was divided among six 
differen~. task groups within the Institute's organization, 
namely, ('1) General Observer Support 1 (2) Research Support; 
(3) Academ;i.c Affairs1 (4) Operations & Data Management, (5) 
Instrument Support1 and (6) Business Management. In 
preparation for the scheduled launch in February 1986, all 
of these task groups were well staffed and pointed in one 
direction--Iaunch of the HST. As a result of the shuttle 
accident, these groups took on numerous new activities. 
Most of these activities were not previously planned for, 
or scheduled to be performed within the time-frame of the 
initial contract period.of performance as stated in the 
report. The monthly incurred costs for the contract 
performance of the Institute escalated from $.7 million a 
month to $1.6 million a month during the delay period. Our 
review showed that there were no changes made to the 
oversight procedures at the Institute to appropriately 
adjust for more controls over the increased spending or in 
reviewing the necessity of the enhancements taking place 
during the unique situation of the shuttle delay. 

It should be further emphasized that our observations did 
recognize the items cited by GSFC, in their comments, as 
primary mechanisms to oversee the contract technical 
performance. However, some of these items, such as the 
monthly status revie~s and the monthly progress reports, 
were just contractual requirements "to report the status of 
ongoing activities to GSFC. Further, the bi-annual 

10 

· . 



· . 
assessments, quoted by GSFC, were performed primarily on 
activities related to achieving ground system readiness 
(SOGS) between the Institute and Goddard. Also, only two 
of these bi-annual assessments were performed and they were 
both done after our review. We believe this action, by 
GSFC, was a recognition on their part that additional 
activity was needed at the Institute. The other 
mechanisms, such as telecons, onsite meetings and 
administrative reviews, in our opinion, were routine 
activities mostly pertaining to the HST Project, and not 
increased monitoring necessary to assess the Institute 
activities during the unique situation of the shuttle 
delay. In concluding, we still strongly support our 
statements that more monitoring is needed during the delay 
period. It is our opinion that our recommendation to 
assess the major enhancements will greatly improve controls 
over spending, and allow the Contracting Officer to be more 
knowledgeable of the efficiency of contract performance. 

RECOMMENDATION 2 

GSFC expedite negotiation of contraot changes to include 
definition of enhancements, identification of costs, and 
schedule completion dates. 

MANAGEMENT RESPONSE 

Concur. We agree that expediting all contract activities 
in order 'to 'have a current and accurate baseline is a top 
concern. Although we,agree with the basic recommendation, 
we do take exception to some of the reported findings which 
led to that recommendation. Coupled with the OIG 
observation of inadequate monitoring is the observation 
that: " ••• a redirection of the Institute operation (was) 
prompted by the shuttle delay. The changes resulting from 
this redirection were never incorporated into the 
contract. As a result, there was not a baseline from which 
to measure scheduled performance or assess the 
reasonableness of increased co·st." 

The OIG statement that the contract lacks a baseline from 
which to measure performance is misleading. The contractor 
is responsible not only for the establishment of the ST ScI 
facility, but also for developing, maintaining, and 
refining the scientific capability of that facility. The 
contract contains a broad mission statement that defines 
performance objectives. As a result, the work effort 
necessary to fulfill that mission may not be r~flected in 
specific contractual language which would require 
alteration of the statement of work by change order. 
Specifically, the statement of work (SOW), requires the 
Institute ·to maintain and improve its operational systems. 
Accordingly, no contract changes are necessary to authorize 
the work. The Institute's work plans are evaluated 
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continuously and reviewed formally on a bi-annual basis as 
a minimum. Work is prioritized and scheduled. Unnecessary 
or over-budget items are eliminated. 

While we agree with the OIG recommendation that negotiation 
of changes be expedited, there are extenuating 
circumstances. The most notable situation is the 
resolution of a proposal cited in the OIG report as having 
been over 18 months in-house without definitization. This 
particular launch delay proposal, Science Institute 
Proposal '0046, dated October 6, 1986, became bogged down 
in a dispute over the application of cost accounting 
standards (CAS) to the contract. This is a difficult issue 
which could not be resolved without NASA Headquarters 
involvement. The CAS issue, although not directly related 
to the launch delay itself, prevented actual definitization 
of a modification. The proposal was, however, completely 
negotiated, if not executed. 

An observation made by the OIG in connection with both of 
the above cited recommendations is that launch delays have 
resulted in a new approach to the Institute contract. The 
concern here is that this redirection was not monitored or 
approved appropriately by the HSTP-G nor was the baseline 
for this redirection negotiated into the· contract in a 
timely manner. The two concerns have been addressed 
above. However, the OIG makes observations regarding the 
work performed by the Institute during the delay period and 
comments 'on several areas which they have taken issue 
with. Before commenting on the specific findings, it 
should be pointed out that launch delays have been 
announced in short increments. This has resulted in 
several launch delay proposal iterations which were 
characterized by the OIG as "cost growth." About half of 
the 40 percent growth figure quoted by the OIG is a result 
of launch delay extensions. 

ADDITIONAL OIG COMMENTS 

GSFC believes that some of our statements concerning the 
Institute's redirection of work and the absence of an 
established baseline to measure scheduled performance are 
misleading. In our opinion, all the statements made in our 
observation regarding a baseline clearly show the 
conditions we found during the delay period. In many 
instances throughout the comments made by GSFC, it can be 
noted where GSFC recognized that these conditions exist, 
but yet, felt it was necessary to explain them in more 
detail. For example, our observation·took note of the long 
delays in definitizing contract modifications. This is an 
action that is necessary in order to update other related 
financial reports and show the current status of co~tract 
costs and other changes. GSFC acknowledged these 
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conditions, but felt compelled to explain that there were 
extenuating circumstances that caused them. 

Second~y, our review disclosed that there were increased 
costs to the contract due to the redirection of work during 
the delay period, and activities being performed which were 
not planned or included in the contract. Again, GSFC 
agreed by statinq in their comments that the cost growth to 
the cont'ract was the result of launch delay extensions 
which provided the opportunity to accomplish a large 
portion of enhancements to the SOGS system before HST 
becomes operational. They also explained that the contract 
contains a broad mission statement that allows them to 
maintain and enhance the various systems during the 
performance of the contract. However, it is our opinion 
that these conditions had to be applicable to the 
operational phases of the HST project especially since a 
delay period was not forseen. Restated, a great deal of 
the work which was performed during the delay period should 
have been completed prior to the launch date. 

We recognized that GSFC may have a justifiable reason for 
some of the conditions. However, considering the increased 
level .of spending for enhancements to a project that is not 
yet operational, it is necessary that controls be in place 
to ensure that all efforts are required for a successful 
contract performance. Our observation, along with our 
supporting recommendation, clearly states these conditions 
and provides the most appropriate corrective action. 
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2. Contractor Financial Management Report Reviews 

Contractor qost and performance reports provided to 
GSFC were not used for the purposes described in NASA 
Handbook (NHB) 9501.2B. This condition occurred because 
the CO -and project management were satisfied with only a 
limited amount of information on contractor performance and 
because of alleged staffing shortages. As a result, 
inadequate cost data was used to evaluate contractor 
performance. 

In accordance with GMI 9501.1A) which implements NHB 
9501.2B, a formal analysis of the CFMRs is required on any 
contracts where the estimated cost is over $500,000 and the 
period of performance is one year or more. The GMI 
requires that CFMRs be analyzed and evaluated regularly, 
and the results recorded in a definitive format. Further, 
it states that at a minimum, a quarterly written analysis 
will be performed on CFMRs and should consist of at least 
the following: 

a. A comparison of the current CFMR with previous 
ones, 

b. An explanation for any changes in the report's 
projection; 

c. :An explanation for anticipated changes in resource 
requirements from those outlined in the current contract: 

d. An assessment of completeness, timeliness, and 
accuracy of the CFMR: and 

e. A description of the analyst's approach and 
observations, if any, toward analysis of technical (work) 
progress to date versus cost to date, projections and 
assessments, including earned value versus costs (if 
appropriate), and recommended actions. An attempt should 
be made to assess technical progress as compared to cost in 
all CFMR analyses. 

The purposes of this analysis as described in NHB 
9501. 2B are to: 

a. Project both costs and hours to ensure that dollar 
and labor resources realistically support the schedule; 

b. Evaluate contractor cost performance; 

c. Plan, monitor and control resources; and 

d. Establish the basis for the agency's accrued 
revenue and expenditure accounting system. 
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The Institute contract is a multi-year contract 
valued at over $170 million and requires a formal 
analysis. Our review disclosed that since April 6, 1984, 
the date' of the last noted review, no formal written 
analyses of the CFMRs were prepared. According to the 
contract's financial analyst, the CFMRs were used to 
calculate an overall labor rate and the number of full time 
equivalents. These two calculations were used to determine 
whether the contractor was operating within the estimates 
submitted on the quarterly CFMRs (5330). In addition to 
this review, the Technical Officer performed a limited 
review of the reports~ Sp~cifically, the Technical Officer 
reviewed the contract's monthly cost over the past year to 
assist in the establishment of incremental funding 
estimates for the upcoming fiscal year. Reports on the 
results of the CFMRs' analyses are to be ~ade available 
to key management officials such as the CO and Project 
Manager to provide them with the information needed to 
properly administer the contract. 

In our opinion, these limited reviews do not provide 
sufficient information to ensure the accuracy of the 
reported figures, nor are they adequate to provide 
management with needed data to meet the purposes as 
described in NHB 9501.2B. For example, the Institute 
changed the February 1984 CFMR (533M) to show 
subcontractor's costs as $6 million less than they should 
have bee~.. This unauthorized change was not detected until 
18 months later when a GSFC internal review of the CFMRs 
was requested during the negotiation of contract 
Modification 41. OIG review disclosed no written 
explanation for the change. Although the bottom line 
figure totalled the same, this action' created an appearance 
of a significant cost overrun in the subcontractor's cost 
category. Subsequently, it was used as a basis to seek 
additional funding for the contract. If this error had 
gone unnoticed during negotiation, a cost growth proposal 
for an additional $5 million to this cost category may have 
been approved for an amendment to the contract estimate. 
It is our opinion that the absence of periodic formal 
written analyses of the CFMRs contributed significantly 
to this error entering the system and remaining undetected 
for 18 months. 

Ouring our review of fiscal year 1986 CFMRs, we 
identified another example of inaccurate reporting that 
would have been detected and explained if periodic analyses 
were being performed. Modification number 49 was 
negotiated for $4.9 million to cover potential overruns. 
The monthly CFMR dated June 1986 showed that, instead of 
updating all the estimates of the various cost categories 
as negotiated (see below), the total amount of the 
Modification was posted by the Institute to the estimate 
designated for subcontract costs on the CFMR. 
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Labor 
Employees Benefits 
Materials , Equipment 
Travel 
Subcontract 
other Direct Costs 

TOTAL 

Negotiated 

$ 2,514,000 
416,000 

1,603,000 
640,000 

<1,088,000> 
838,000 

$ 4,923,000 

Posted 

-0-
-0-
-0-
-0-

$ 4,923,000 
-0-

$ 4,923,000 

Both examples display a need for improvements in the 
financial analysis of CFMRs. Inaccurate information not 
only misrepresents the contract's financial status and 
contractor's performance, but also could mislead management 
in negotiations of cost increases. 

In our opinion, this part of contract administration 
is a signiflcan~ management tool and to be meaningful, GSFC 
must ensure that the analyses as described in NHB 9501.2B 
and GMI 9501.1A are performed. 

RECOMMENDATION 3 

GSFC should perform the CFMR's analyses as required by NHB 
9501.2B as implemented by GMI 9501.1A. 

MANAGEMENT RESPONSE 

Concur. The project will perform the CFMR analyses 
required by NHB 9501.2b and work with the Institute to 
improve the quality of its submissions. 

While GSFC concurs with the recommendation, we take. issue 
with the OIG findings that inadequate cost analysis was 
done on the monthly financial management reports. The 
analysis was performed both by the cost analyst and the 
Technical Officer for purposes beyond establishing 
incremental funding dates. The issue should be one of 
proper and adequate documentation of the ad hoc analysis 
performed. The project has provided cost management of the 
Institute through: utilization of 533 reports for internal 
costing and budgeting activities1 oversight of Institute 
expenditures via monthly review at the contractor's 
facilitY1 review of Institute monthly progress reports and 
comparison with previously submitted 533 quarterly reportsJ 
and evaluation of the Institute program operating plan 
prior to establishment of the yearly budget. 

The statement made on the OIG draft report that: 
"Inaccurate information not only misrepresents the 
contract's financial status and contractor's performance, 
but also could mislead management in negotiations of cost 
increases." It should be noted that 533's are not used as 
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a basis for evaluating or negotiating cost growth for the 
purposes of revising the negotiated cost of the contract. 
Separate and complete.proposals are submitted for, 
evaluation. These proposals undergo detailed audit by the 
Defense Contract Audit Agency (DCAA)i formal technical 
evaluation by the Technical Officeri analysis of the cost 
proposal by the financial analyst, using the inputs from 
the audit report and technical evaluation; and, finally, 
review of all inputs by the negotiator for appropriate use 
in the formulation of a fully-documented and approved 
prenegotiation plan. While complete and accurate 533 
reporting can provide a vehicle for monthly assessment of 
cost performance against the baseline plan, 533's are not 
used as the basis for adjusting the contract value. We 
would expect any errors made in 533 reporting to be 
uncovered during negotiations, as the OIG found was the 
case during the negotiation of Modification 41. 

ADDITIONAL OIG COMMENTS 

GSFC has taken issue with our observation that inadequate 
cost analyses were being performed on the financial 
management reports. However, their comments do not provide 
any information to show that our observation ~as 
incorrect. GSFC explained in their comments that cost 
management information on the Institute was being provided 
through a number of reports and reviews required by the 
contractw' Although we do not disagree with this position 
taken by'GSFC, it must be mentioned that none of these 
items provides the same information that would be obtained 
through proper and accurate monthly analyses of the 
Contractor Financial Management Reports. Further, the 
performance of these analyses is required by NHB 9501.2b. 

GSFC also took issue with our statement that inaccurate 
information on the 533 reports could mislead management in 
negotiations of cost increases. From their comments, it 
seems they understood our statement to mean that 533 
reports are used for negotiations. In our opinion, our 
observation did not disclose that this situation was 
occurring nor was it meant to be implied. The monthly 
analyses of 533 reports are required reviews for the 
purpose of providing management with the financial status 
of a contract. As explained in our observation, if these 
analyses are not properly prepared they can mislead 
management in their evaluation of costs increases proposed 
by contractors. In view of the concurrence with our 
recommendation, we believe that GSFC shares these same 
thoughts. . 
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3. Property Management 

Government and contractor property is not adequately 
controlled by the Institute in accordance with the 
provisions of the contract. This condition is due to 
internal control weaknesses in the Institute's property 
management system that allows equipment to go unaccounted 
for while in the custody of employees. As a result, over 
$200,000 in property is not controlled. 

Article XLIV of the Institute's contract 
(NASS-26SSS) addresses the acquisition, fabrication, and 
reporting of centrally reportable equipment. Pursuant to 
the clauses, appendices, and NASA Procurement Regulations 
incorporated by reference in the Article, the Institute's 
property control system 

•••• shall provide financial accounts for 
Government owned property in the contractor's 
possession or control. The system shall be 
subject to internal control standards and be 
supported by property records ••••• Furthermore, 
•••• summary stock records may be maintained for 
plant equipment costing.less than $1,000 per 
unit. The contractor's property control system 
shall be such as to provide the following 
minimum information: (1) contract number, (2) 

.. noun name, (3) manufacturer, (4) quantity 
.. received, (5) balance on hand, (6) posting 

reference and date of transaction f (7) unit 
price, (8) location, (9) disposition." 

The Institute's Equipment Visibility System (EVS) 
identified $4,317,051 in controlled equipment with a unit 
price over $1,000 and $414,998 in equipment with a unit 
price between $500 and $1,000. We tested 37 items of 
reportable equipment using a two-way test approach to trace 
purchases to work areas and equipment located in various 
work areas to the property records. We located all items 
of equipment traced from the inventory listing to the 
accountable office, however, several items of equipment 
located in various offices were not recorded in the 
property listing. Specifically, the following items of 
equipment were in the Institute's offices but were not on 
its property list nor were they tagged: 

\ 

Equipment Valued over $1,000 

Location Equipment Description Serial t $ Value 

RM 111 Digital Computer-Microvax WF-60605394 24,240 
RM 128 Digital Letterwriter . AD-797 2,300 

Model 100 
RM 128 Digital Correspondent PN-53'7-34 1,800 
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RM 128 
RM 128 
RM 128 
RM 128 
RM 128 
RM 128 
RM 128 
RM 203 
RM 411 

RM 656 

RM 660 

Digital VT 100 Terminal 
Digital RA81 Disk Drives 
Digital RA81 Disk Drives 
Digital RA81 Disk Drives 
Digital RA81 Disk Drives 
Digital RA81 Disk Drives 
Digital RA81 Disk Drives 
IBM Personal Computer 
Talaris Model 800 Laser 
Printer and Controller 
Texas Inst. Explorer 
Computer 
Digital Computer-Microvax 

WF-747708 
CX-03102 
CS-03102 
CXA-023804 
CXA-018871 
CXA-024206 
CSA-023249 
5170-732809 
1096733 

434235002 

WF-61005613 

TOTAL 

1,425 
18,640 
18,640 
18,640 
18,640 
18,640 
18,640 

1,570 
25,240 

40,000 

24,240 

$214,015 

Equipment valued between $500 and less than $1,000 

Location 

RM 644 

Equipment Description 

IBM Selectric II 

Serial t 

26-4776051 

TOTAL 

$ Value 

$ 885 

$ 885 

The Institute's facil"ities manager could not explain 
how or why the equipment was in the custody of an employee 
but not recorded in the Institute's EVS. Further inquiry 
discloseq. some equipment that was originally loaned from 
the manufacturer was not included in the inventory when 
subsequently purchased because the accounting department 
failed to notify the facilities manager. Also', some 
equipment was delivered directly to the user location by 
the shipping and receiving department without initial 
tagging. As a result, a significant number of items are 
not accounted for in the Institute's property management 
system and are vulnerabl~ to loss or theft. 

The GSFC CO should inform the Institute's management 
and the cognizant DCAS office of the noted weaknesses with 
its property management system and request that they be 
remedied. The Institute's policies and procedures should 
be examined regarding shipping instructions issued by the 
purchasing department and equipment handling functions 
performed by the shipping and receiving department. 

RECOMMENDATION 4 

The GSFC CO should inform the Institute's management and 
DCAS of the noted weakness in the Institute's property 
management system and enforce compliance with contract 
clauses regarding reporting of centrally reportable 
equipment. In addition., the CO should moni tor corrective 
actions taken in response by the Institute. 
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MANAGEMENT RESPONSE 

The contracting Officer informed the Institute of the 
weaknesses found in its property management system on 
December 1, 1988. At the same time, the contracting 
Officer requested that the cognizant DCAS office perform 
a full review of the Institute's property management system 
and make appropriate recommendations for correction of all 
weaknesses and deficiencies found. The Contracting Officer 
shall review the findings, monitor implementation of 
corrective actions, and perform appropriate follow-up 
activities. ~he Institute provided a response on January 
12, 1989. The response noted that the DCAS office has 
recently rated the Institute's property management system 
"satisfactory." The equipment listed in the OIG report 
has been located, tagged and entered on the ST ScI 
property inventory listing. 
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4. Material and Equipment Purchases 

Accounting and administrative controls over the 
Institute's material and equipment purchases are 
inadequate. Purchases were found to have no supporting 
vendor documentation, state sales taxes were paid 
unnecessarily, available discounts were lost, and required 
prior GSFC approvals for purchases were not obtained. 
These conditions occurred due to employee errors, internal 
processing delays, and a lack of management oversight. As 
a result, the need for these items and their allowability 
as contractual costs are questionable. 

The contract requires the Institute to obtain prior CO 
approval before purchasing mate~ial and equipment costing 
over $1,000. In addition, the Institute, as an educational 
institution, is exempt from- Maryland state sales tax. Good 
business practice dictates that the Institute claim the 
exemption on Maryland sales tax on its material and 
equipment purchases to reduce Government contract costs. 
We reviewed the Institute's material and equipment expenses 
billed under the contract for fiscal years 1985 and 1986 
and the first eight months of 1987. Our sample consisted 
of 93 expense items charged to the materi~ls and equipment 
account. In reviewing the 93 expense items for 
reasonableness, allowability, an4 allocability, the 
following deficiencies were observed: 

a. :Purchase order files for nine payments made during 
fiscal years 1985 and 1986 did not contain receipts or 
invoices' describing the items purchased. These payments 
were as follows: 

Period 

85-02 
85-04 
86-04 
86-04 
86-07 
86-10 
86-10 
86-12 
86-12 

Payee 

John L. Tonry 
Dr •. E. Slagt 
Lambda Electronics 
Luskins 
Epsteins 
Excelan 
Balto. County Public Library 
Think Technologies 
Institute employee 

TOTAL 

Amount 

$ 300 
300 
222 

99 
154 

3,950 
630 
125 
300 

$6,080 

Each payment, except the last, was traced to a 
cancelled check to verify that the expense was incurred. 
However, without a vendor invoice or a detailed receipt, we 
could not determine the allowability or reasonableness of 
the expenditure •. The last payment on the list was to an 
Institute employee and was not supported by any 
documen~ation. 
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b. Material and equipment were purchased without 
prior GSFC approval. While the contract requires that the 
CO approve in advance all purchases over $1,000, we found 
that the following purchases were made without such 
approval: 

Purchases without required GSFC approval 

Period Payee 

Gould, Inc. 

Expense 

86-03 
86-03 
86-04 
87-06 

Mills Communications, Inc. 
Neslab Instruments, Inc. 
Computer Remarketing Corp. 

TOTAL 

$1,089 
3,379 
1,940 
1,275 

$7,683 

In discussing these purchases with the Institute's 
Controller, he noted that employee error or oversight was 
the predominate reason for the deficiencies. 

c. The Institute erroneously paid Maryland state 
sales tax and also lost available discounts on its 
purchases. In this regard we noted: 

Sales tax paid 

Period Payee 

86-02 Continental Resources, Inc. 

Expense 

$3,133.00 

TOTAL 

Sales 
Tax 

$91. 25 

$91.25 

Lost available discounts 

Period 

86-12 
86-12 

Payee 

u.S. Design Corp. 
Sexauer 

Expense 

$5,000 
351 

TOTAL 

Lost 
Available' 
Discounts 

$102 
17 

$119 

In summary, 17 percent (16 of 93) of the items 
reviewed disclosed accounting or administrative control 
weaknesses. The absence of adequate documentation 
supporting transactions creates questions as to the 
allowability and reasonableness of the expense. Also, 
payment of state sales tax when exempt and the loss of 
available discounts on purchases results in increased costs 
to .the Government. Finally, the failure to obtain prior 
approval for purchasing materials and equipment over $1,000 
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violates the terms and conditions of the contract. The 
occurrence of each of these conditions demonstrates a need 
for improved controls in the accounting and procurement 
systems. 

We believe GSFC needs to emphasize to the Institute 
the importance of controlling costs and instituting 
efficient operating practices while complying with the 
terms and conditions of the contract. To this end, we 
believe the Institute should be advised of these 
observations and corrective actions monitored. 

RECOMMENDATION 5 

The GSFC CO should advise the Institute and cognizant 
DCAS office in writing of internal control weaknesses 
identified in the Institute's purchasing and accounting 
systems and require stronger internal controls for reducing 
and controlling contract costs. 

MANAGEMENT RESPONSE 

Concur. 

RECOMMENDATION 6 

GSFC request DCAA to evaluate the propriety of the payments 
lacking aciequate supporting documentation. 

MANAGEMENT RESPONSE 

Concur. The GSFC Contracting Officer forwarded a copy of 
the OIG findings in the areas of material and equipment 
purchases to DCAS for response on December 1, 1988. The 
Contracting Officer will request that the DCAA review all 
previously-submitted vouchers to determine whether or not 
they were appropriate for payment. The Institute will be 
required to correct all weaknesses and deficiencies 
uncovered by the DCAS. GSFC will monitor those 
co~rective actions. Any vouchers previously paid that are 
lacking in supporting documentation will be adequately 
documented, and credit to the contract received for any 
vouchers which cannot be fully supported. 

The Institute noted in its response to GSFC that while 
the accounting files may not have contained all the support 
that the OIG desired, the procurement files supporting 
the actions questioned contained a description of all 
purchases. 
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5. Long Distance Telephone Expenses 

There is no contractual requirement that the Institute 
certify its long distance telephone expenses as being calls 
incurred for official business purposes. Additionally, 
AURA, with management oversight over the Institute, does 
not have a policy requiring reviews of telephone 
utilization. As a result, we believe that billings to GSFC 
may include as much as $108,000 in personal long distance 
telephone calls each year. 

AURA employees may be using the Institute's telephone 
lines and equipment to conduct personal business. While 
GSFC and on-site contractor employees are directed by 
management instruction regarding the use of long distance 
telephone calls, no similar controls are in place at the 
Institute. NMI 2540.1B (Placing of Official Telephone 
Calls), states that "The FTS Network on commercial 
telephone facilities shall not be used for personal 
business." GMI 2540.20, under Long Distance Telephone 
Calls, states "The FTS is for official Government 
business only and the use of Government facilities for. 
personal business or pleasure is prohibited." 
Additionally, this GMI requires that annual certification 
be made by contractors that all telephone usage is for 
official business. The Institute's managers stated no 
certification requirement exists in its contract with GSFC, 
nor by Aq~ policy. 

GSFC has instituted these management instructions to 
control long distance telephone usage. To demonstrate the 
value of these internal control measures, we noted that the 
Institute expends approximately $240,000 each year for long 
distance telephone calls made by its employees. This 
equates to about $800 for each employee. In contrast, 
GSFC, which has certification policies, expends 
approximately $150 for each employee. While the Institute 
has self-imposed a limited review of calls "out of the 
ordinary," the review addresses only those qalls greater 
than 100 minutes in duration. 

A recent OIG review of the FTS utilization at GSFC 
and long distance telephone calls placed by Government and 
contractor employees has determined that as much as 45 
percent of the calls placed were for employee personal 
business. Audit resources did not permit duplicating this 
review at the Institute: however, should similar conditions 
exist at the Institute, then as much as $108,000 each year 
may be included in billings to GSFC for personal long 
distance telephone calls. 

We believe internal controls over employee long 
distance telephone usage need to be strengthened. Such 
action will provide increased assurances that telephone 
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expenses billed to GSFC are allowable and allocable under 
the contract. In our opinion, the GSFC CO should emphasize 
increased monitoring of long distance telephone calls. 

Accordingly, GSFC should take action to ensure the 
Institute develops and implements an effective policy 
regarding the authorized use of the Institute's telephone 
lines. Such a policy should establish sufficient internal 
control over the Institute and contractor employees' phone 
use to permit reasonable assurance that telephone expenses 
billed to the contract are for official purposes. 

RECOMMENDATION 7 

GSFC take action to ensure the Institute develops and 
implements an effective policy regarding the authorized use 
of all phone lines and equipment by the Institute. 

MANAGEMENT RESPONSE 

Concur. The contracting Officer has been working with AURA 
on this action. On December 6, 1988, the Institute 
published a policy governing long distance telephone usage 
for all Institute staff members, contractors, and visitors, 
and distributed this policy on December 12, 1988. 

The OIG states " ••• we believe that billings to GSFC may 
include as much as $108,000 in personal long distance 
telephone' calls each year." This statement is based on an 
extrapolation of a GSFC actual audit of employee telephone 
usage which found that 45 percent of the FTS calls placed 
at GSFC were for employee personal business. There is no 
basis for applying the GSFC audited "abuse" figure to the 
Institute. While there may be use of the Institute phone 
system for personal clls, such an extrapolation is 
conjecture. 

The OIG observes that the average telephone bill per 
employee at GSFC is $150 while it is $800 at the 
Institute. GSFC does not believe that this is a meaningful 
comparison. The demographics of the Center do not resemble 
those of a small group of scientists whose mission is to 
establish and maintain contact with an international 
scientific community. The amount of international activity 
sponsored by the Institute does not resemble either Goddard 
or even its scientific organization, the Code 600 Space and 
Earth Sciences Directorate. 

ADDITIONAL OIG COMMENTS: 

GSFC seems to be displeased with our audit approach of 
applying prior telephone use conditions at GSFC to the 
Institute. Our decision to make such a comparison between 

28 



both entities was based on our observations of the 
following conditions at the Institute: 

(a) Like other GSFC contractors, the Institute was being 
monitored by Goddard. Accordingly, it is subject to the 
same administrative controls of all the other contracts. 

(b) The telephone usage at the Institute was not just bya 
small group of scientists, but by all the employees at the 
Institute, including administrative staff, subcontractors 
and other related HST project people who were located there. 

(c) The Institute did not have a policy requiring reviews 
of telephone utilization. 

(d) The period of our ~eview and of the contract 
performance was not during the operational phase of the HST 
when more frequent use of long distance calls would be 
expected. 

Our observations show similarities as well as additional 
inefficiencies beyond the conditions noted at Goddard. It 
was emphasized several times throughout our writeup that 
the telephone use comparison approach was only to show the 
conditions and the associated costs that may be occurring 
without the knowledge of the Instit~te or GSFC personnel. 
It was also used to demonstrate the need for stronger 
internal controls regarding the use of long distance 
telephone: calls. 
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GENERAL COMMENTS 

The Office of Inspector General'staff members associated 
with this review express their appreciation to the GSFC and 
ST ScI personnel contacted for their courtesy, assistance, 
and cooperation. 
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GSFC Response to 
OIG 12/29/88 Draft Report, 
ST ScI, A-GO-87-004 

This response is orqanized followinq the "section" and 
recommendations" format of the OIG's draft report. 

OBSERVATIONS AND RECOMMENDATIONS (INTRODUCTION) 

The OIG makes the observation on paqe 8 of the draft report that: 
"A major portion of the work performed durinq the delay period was 
associated with enhancements to existinq systems or to the 
development of new research." 

With the Challenqer accident, several of NASA's proqrams and pro
jects faced unforeseen delays. OVer time, the launch of the Hub
ble Space Telescope (HST) slipped from January 1985 until 
December 1989, the current projected launch date. As a result, 
the HST Project-Goddard (HSTP-G) was forced to reqroup. The 
delays experienced have been used by the Institute, with the 
concurrence of the Project, to perform testinq and other shakedown 
activities which otherwise would have occurred over the first 6 
months of on-orbit performance. These activities will qreatly 
reduce the postlaunch checkout of the complete observatory, the 
spacecraft, science instruments, and qround systems. The delays 
have also resulted in an opportunity to update software and 
equipment to:: ensure the qreatest potential for efficiency and 
effectiveness of the HST when it is finally launched. These 
enhancements would have occurred as postlaunch activities in this 
ti~3frame in any event had the telescope been launched in 1985 as 
oriqinally scheduled-. The activities that have occurred durinq 
the launch delay period are consistent with that mission plan. 
Since the HST is a 17-year science mission, enhancements will 
continue to be made over the life of the contract. 

Althouqh the OIG may be accustomed to seeinq tiqhter control over 
onsite contractor employees performinq operational functions for 
the Government, the situation with the Institute is not analoqous. 
At the inception of the procurement for the ST Institute, much 
discussion between NASA Headquarters, this center, and the scien
tific community took place reqardinq exactly what "type'.' of facil
ity the Institute would be. Locatinq the Institute onsite to 
allow for tiqhter Government control was, in fact, one of the op
tions under discussion. The decision to locate the Institute away 
from the Center was made consciously in an attempt to demonstrate 
that the Institute was viewed by NASA as an independent scientific 
facility sponsored and funded by NASA, rather than a Government
controlled institution. This distinction is critical to the sci
entific community and directly affects GSFC's approach to pro
vidinq oversiqht versus daily direction t~ the Institute. 
Therefore, GSFC maintains that the amount of monitorinq provided 
Institute activities is appropriate. 
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1. IMPACT OF SHUTTLE DELAY ON THE INSTITUTE'S OPERATIONS 

OIG RECOMMENDATION 1 

GSFC require technical monitors to prepare written assessments of 
major Science Operatinq Ground Systems (SOGS) enhancements and 
capabilities demonstrated in major prelaunch qround systems 
testinqs and submit them to the contractinq Officer (CO). 

GSlC RESPONSE; Concur 

The recommendation to make additional written assessments follow
inq major prelaunch tests will be implemented. 

Althouqh we aqree with the basic recommendation, we disaqree with 
some of the OIG's discussion and findinqs in this area. 

GSFC COMMENTS 

The OIG makes··the observation on paqe 10 of the draft report that: 
"Monitorinq •• : was not adequate to ensure that GSFC was obtaininq 
only those services which were necessary for the success of the 
Institute's mission." And, on paqe 13 of the draft, that; 
"GSFC's Technical Officer made only periodic trips to the 
Institute to review and discuss technical matters, and no written 
assessments of contractor performance were beinq provided to the 
Contractinq Officer." 

GSFC takes exception to those statements concerninq inadequate 
technical monitorinq of the Institute. Adequate technical 
reviews occur regularly, and reports are qenerated to effectively 
manaqe the Institute contract. In calendar year 1987, for 
example, the GSFC Technical Officer traveled to the Institute at 
least 38 times. Other HST project members also made trips to the 
Institute in the execution of their duties. The HST Project 
Officer maintains continual surveillance of the ST Institute 
activities via various primary mechanisms. These are listed as 
follows; 

o Biannual formal -assessments of the technical direction of 
primary proqram obj_ctives are performed by the Project Manaqer 
and transmitted to the Institute Director. (See Attachment 1.) 

o Assessmen~ of Institute performance are provided to senior 
Project manaqement throuqh monthly status reviews. 
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o Monthly progress reports are provided to GSFC as formal 
contractual documents. 

o Telecons routinely occur several times a week between the 
Contractinq Officer's Technical Representative (COTR) and 
Institute management. 

o Onsite reviews and meetings are held between technical HSTP-G 
staff members and technical ST ScI members. 

o Administrative matters are reqularly reviewed, such as foreign 
travel requests (See Attacbment 2) and all procurements greater 
than $1000. 

o In addition, ground-system-wide monthly reviews are held by 
HSTP-G, of which the Institute is a major element, for purposes of . 
ens~rinq a coherent ground system development. 

OIG RECOMMENDATION 2 

GSFC expedite negotiation of contract changes to include defini
tion of enhancements, identification of costs, and schedule com •. 
pletion dates. 

GSFC RESPONSE: Concur 

We agree that expediting all contract activities in order to have 
a current and accurate baseline is a top concern. , 
Although we agree with the basic rec.ommendation, we do take 
exception to some of the reported findings which led to that 
recommendation. 

GSFC COMMENTS 

Coupled with the OIG observation of inadequate monitoring is the 
observation on page 10 of the draft report that: " ••• a 
redirection of the Institute operation [was] prompted by the 
shuttle-delay. The changes resulting from this redirection were 
never incorporated into the contract. As a result, there was not 
a baseline from which to measure scheduled performance or assess 
the reasonableness of increased cost." 

The OIG statement that the contract lacks a baseline from which to 
measure performance is misleading. The contractor is responsible 
not only for the establishment of the ST ScI facility, but also 
for developing, maintaining, and refining the scientific 
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capability of that facility. The contract contains a broad 
misaion atatement that defines performance objectives. As a 
result, the work effort necessary to fulfill that mission may not 
be reflected in specific contractual languaqe which would require 
alteration of the statement of work by chanqe order. Specifi
cally, the statement of work (SOW), Paraqraph 7.4, "Hardware 
Chanqe and Augmentation," requires the. Institute to maintain and 
improve its operational systems. (See Atta~nt '3.) 
Accordinqly, no contract chanqes are necessary to authorize the 
work. The Institute's work plans are evaluated continuously and 
reviewed formally on a biannual basis as a minimum. Work is 
prioritized and scheduled. Unnecessary or over-budqet items are 
eliminated. 

While we agree with the OIG recommendation that neqotiation of 
chanqea be expedited, there are extenuatinq circumstances. The 
most notable situation is the resolution of a proposal cited in 
the OIG report as having been over 18 months inhouse without 
definitization. This particular launch delay propqsal, Science 
Institute Propos~l '0046, dated OCtober 6, 1986, became boqqed 
down in a dispute over the application of cost accountinq stan
dards (CAS) to the contract. This is a difficult issue which 
could not be ~esolved without NASA Headquarters involvement. The 
CAS issue, althouqh not directly related to the launch delay 
itself, prevented actual definitization of a modification. The 
propOsal was, however, completely neqotiated, if ~ot executed. 

An observation made by the OIG in connection with both of the 
above cited recommendations is that launch delays have resulted 
in a new aproach to the Institute contract. The concern here is 
that this redirection was not monitored or approved appropriately 
by the HSTP-G nor was the baseline for this redirection 
neqotiated into the contract in a timely manner. The two concerns 
have been addressed above. However, the OIG makes observations 
reqardinq the work performed by the Institute durinq the delay 
period and comments on several areas which they have taken issue 
with. Before commentinq on the specific findinqs, it should be 
pointed out that launch delays have been announced in short 
increments. (See Attachment ,4.) This has resulted in several 
~aunch delay proposal iterations which were characterized by the 
OIG as "cost growth." About half of the 40 percent qrowth fiqure 
quoted by the OZG is a result of launch delay extensions. 

The OIG cateqorized the work performed during the delay period 
into the followinq five task areas established by the Institute. 
Our response is provided as follows: 
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In GSFC's experience, this type of work is typical of systems 
enhancements that need to be made when large systems are 
delivered, tested in the operational environment, and then placed 
into operation. The delay, period provided the opportunity to 
accomplish a large portion of this effort before HST becomes 
operational. A ~ealistic load evaluation of the SOGS system" 
cannot be made prior to SOGS delivery and placement in a full-up 
environment, loaded with a large number of proposals and operatinq 
procedures. 

The Project made the decision to freeze the SOGS desiqn at TRW, 
the SOGS contractor, and to allow the ultimate user, i.e., the 
Institute, to develop any refinements required. Contrary to the 
OIG's inferences, the HST Project reviewed detailed descriptions 
of the systems enhancements and established priorities prior to 
work beinq undertaken. The Project has monitored ~nd continues to 
monitor Institute proqress toward the accomplishment of these 
enhancements. 

b. Developme~t Projects 

This task appears to be related to the OIG's observation on paqe 
10 of the draft report that the Institute " ••• was concerned "about 
losinq hiqhly-qualified employees with specialized technical and 
astronomical skills. As a result, the Institute maintained the 
same level of staffinq throuqhout the delay period." 

It is disappointinq to see that the OIG did not expand its remarks 
to include an explanation concerninq the activities which were 
carried out by the Institute durinq this delay period. As we 
pointed ou~ in our response to the initial OIG draft, the OIG's 
discussion of the delay period activities would suqqest that the 
efforts were "make work" to fill the void caused by the delay. 
Such a suqqestion is false. The delay time was used productively 
to accomplish tasks which needed to be done at some point in time. 
In fact, the delay afforded the project some relief, since 
performinq these shakedown activities postlaunch, as the oriqinal 
schedule necessitated, would have been more difficult. 

The Institute's concern over maintaininq staff is valid. The ST 
ScI is a new organization established to conduct HST science 
operations. This requires unique skills and specialized traininq. 
Such a staff cannot be acquired in a short period of time. The 
Association of Universities for Research in Astronomy (AURA), the 
party to the contract, has no other contracts to which it could 
off-load current ST ScI staff. Since maintaininq expertise' is 
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critical to the ultimate success of the Institute, it is 
appropriate that the Institute retain its staff and involve those 
individuals in useful, related areas of development. The expected 
return on this investment is increased proficiency of staff and 
qreater productive use of the on-orbit HST.. The sow provides for 
Institute staff to be involved in research usinq systems other 
than the HST in order to develop their capabilities and maximize 
the HST observational proqrams. (See AttaclDlant IS.) This delay 
period furthers these important ends. 

Another area of concern is the OIGls reference to "personal 
research activities." Paqe 11 of the OIG report states: 
"Personal research activities by astronomers and their support 
qroups increased." Left as is, the statement is misleadinq7 and 
for this reason, we take exception to the OIGls treatment of the 
subject. As we pointed out before, the "personal" (or 
independent) research beinq performed durinq the delay period is 
not a redirection of planned contract effort but is a requirement 
under the existinq contract. The objective is to maintain stronq 
research skills and capabilities amonq the 40 or so scientists 
comprisinq the core staff of the Institute. This amounts to about 
6 percent of.the total effort of the Institute. The ·visitinq 
committee, who also evaluates ST ScI pertormance, has been very 
critical of the Institute for not achievinq the 50 ,percent 
independent research level. The OIG, by not amendinq its report 
to explain the fact that provisions are in place under the 
contract to require personal, or independent, research, implies 
that such activities were improper. Consequently, the OIG 
findinqs are damaqinq, taken at face value. In the interests of 
clarity and balance, we request clarification on this issue in the 
OIG final report. AUDIT NOTE: ADDITIONAL CLARIFICATION MADE TO BULLET 

REGARDING PERSONAL RESEARCH. 
c. Science Instrument'Command and Instruction Development 

and Testinq 
d. Procedure and Documentation Development 
e. Traininq and Simulations 

The benefit of early shakedown is discussed above. As noted, the 
launch delay provided an opportunity for additional testinq to 
identify and resolve interface and performance problems prior to 
on-orbit performance, qreatly enhancinq operational capability 
once HST is launched. The HST Project is fully involved in these 
testinq, development and traininq activities. 
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2. CONTRACTOR FINANCIAL MANAGEMENT REPORT (CfMR> REVIEWS 

OIG RECOMMENDATION 3 

GSFC should perform the CFMR's analyses as required by NBB 9501.2b 
as implemented by GMI 9501.1a. 

GSFC RESPONSE; Concur 

The project will perform the CFMR analyses required by NBB 950l.2b 
and work with the Institute to improve the quality of its sub
missions. 

GSFC COMMENTS; 

While GSFC concurs with the recommendation, we take issue with the 
OIG findings that inadequate cost analysis was done on the monthly 
financial management reports. The analysis was performed both by 
'the cost analyst and the Technical Officer for purposes beyond 
establishing incremental funding dates. The issue should be one 
of proper and adequate documentation of the ad hoc analysis per
formed. The Project has provided cost management of the Institute 
through; Ut!.lization of 533 reports for internal costing and 
budgeting activities; oversight of I,nstitute expenditures via 
monthly review at the contractor's facilitY1 review of Ins~itute 
monthly progress reports and comparison with previously submitted 
533 quarterly reports; and evaluation of the Institute program 
operating plan prior to establishment of the yearly budget. 

The statement is made on page 19 of the OIG draft report that: 
"~naccurate information not only misrepresents ,the contract's 
financial status and contractor's performance, but also could 
mislead management in negotiations of cost increases." It should 
be noted that 533's are not used as a basis for evaluating or 
negotiating cost growth for the purposes of revising the 
negotiated cost of the contract. Separate and complete proposals 
are submitted for evaluation. These proposals undergo detailed 
audit by the Defense Contract Audit Agency (DCAA)1 formal 
technical evaluation by the Technical Officer; analysis of the 
cost proposal by the financial analyst, using the inputs from the 
audit report and technical evaluation; and, finally, review of all 
inputs by the negotiator for appropriate use in the formulation of 
a fully-documented and approved prenegotiation plan. While 
complete and accurate 533 reporting can provide a vehicle for 
monthly assessment of cost performance against the baseline plan, 
533's are not used as the basis for adjusting the contract value. 
We would expect any errors made in 533 reporti~g to be uncovered 
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durinq neqotiations, as the OIG found was the case durinq the 
negotiation of Modification 41. 

Hote: correction required to OIG draft report, paqe 17: The 
sentence beginninq on line 8 "Specifically the Technical Officer 
evaluated the contract's monthly cost over the past year to 
establish incremental fundinq estimates for the upcominq fiscal 
year" is incorrect. The Technical Officer does not determine 
incremental fundinq amounts. AUDIT NOTE: A CHANGE WAS ~E TO THE 
REPORT TO CLAB.In THE TECHNICAL OFFICER'S ORIGINAL STATEMENT TO US. 
3. nOPIRTY MANAGEMENT 

0iG RECOMMENDATiON 4 

The GSFC contractinq Officer should inform the Institute's 
manaqement and Defense Contract Administration Services (OCAS) of 
the noted weakness in the Institute's property manaqement sys~em 
and enforce compliance with contract clauses reqardinq reportinq 
of centrally-reportable equipment. In addition, the Contractinq 
Officer should monitor corrective actions taken in response by the 
Institute. 

GSFC RESPONSE; Concur 

The contractinq Officer informed the Institute of the.weaknesses 
found in its property manaqement system on December 1, 198$.· (See 
Attacbment ,&.) At the same time, the contractinq Officer 
requested that the cognizant DCAS office perform a full review of 
the Institute'. property manaqement system and make appropriate 
recommendations for correction of all weaknesses and deficiencies 
found. (Sea Atta~t '7.) The contractinq Officer shall review 
the findinqs, monitor implementation of corrective actions, and 
perform appropriate follow-up activities. The Institute provided 
a response on January 12, 1989. (See Attach-ant '8.) The 
response noted that the DCAS office has recently rated the 
Institute's property manaqement system "satisfactory." The 
equipment listed in the OIG report has been located, taqqed and 
entered on ~e ST ScI property inventory listinq. 

4. MATERiA~ AID EQuiPMENT PURCHASES 

OiG RECOMMENDATiQN 5 

The GSFC Contractinq Officer should aqvise the Institute and 
coqnizant DCAS office in writinq of internal control weaknesses 
identified in the Institute's purchasinq and accountinq systems 
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and require stronger internal controls for reducing and 
controlling contract costs. 

GSFC RESpoNSE; Concur 

OIG RECOMMENDATION 6 

GSFC request DCAA to evaluate the propriety of the payments 
lacking adequate supporting documentation. 

~SlC RESPONSE; Concur 

The GSlC Contracting Officer forwarded a copy of the OIG findings 
in the areas of material and equipment pur.chases to DCAa for 
response on December 1, 1988 (reference Attachment 6). The 
contracting Officer will request that the DCAA review all 
previously-submitted vouchers to determine whether or not they 
were appropriate for payment. The Institute will ·be required to 
correct all weaknesses and deficiencies uncovered by the DCAS. 
GSlC will monitor those corrective actions. Any vouchers 
previously paid that are lacking in supporting documentation will 
be adequately documented, and credit to the contract received for 
any vouchers which cannot be fully supported. 

The Institute noted in its response to GSlC (reference Attachment 
8) that while the accounting files may not have contained all the 
support that the OIG desired, the procurement files supporting the 
actions questioned contained a description of all purchases. 

5. LONG DISTANCE TELEPHONE EXPENSES 

OIG RECOMMENDATION 7 

GSlC take action to ensure the Institute develops and implements 
an effective policy regarding the authorized use of all phone 
lines and equipment by the Institute. 

GSlC RESPONSE; Concur 

The Contracting Officer has been working with AURA on this action 
(reference Attachments 6, 7, and 8). On December 6, 1988, the 
Institute published a policy governing long distance telephone 
usage for all Institute staff members, contractors, . and visitors, 
and distributed this policy on December 12, 1988. (See Attachment 
'9) 
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The OIG states on page 29 of the draft report: " ••• we believe 
that billings to GSlC may include as .uch as $108,000 in personal 
long distance telephone calls each year." This statement is based 
on (reference page 30 of the OIG draft report) an extrapolation of 
a GSFC actual audit of employee telephone usage which found that 
45 perdent of the FTS calls placed at GSPC were for employee 
personal businesa. There is no basis for applying the GSFC 
audited -abuse- figure to the Institute. While there .ay be use 
of the Institute phone system for personal calls, such an 
extrapolation is conjecture. 

The OIG observes that the average telephone bill per employee at 
GSFC is $150 while it is $800.at the Institute. GSFC does not 
believe that this is a .eaningful co.parison. The de.ographics of 
the C~ter do not reseable those of a saall group of scientists 
whose aission.is to establish. and .aintain contact with an inter
national scientific community. The aaount of international activ
ity sponsored by the Institute does not reseable either Goddard or 
even its scientific organization, the Code 600 Space and Earth 
Sciences Directorate. 

A-14 



National Aeronautics a ..... 
Space Administration 

GocIdMi Space Flight Cent .. 
Greenbelt. Maryfand -
20111 

Dr. Riccardo Giacconi 
Space Telescope Science Institute 
Homewood Campus 
Baltimore, MD 21218· 

Dear Riccardo. 

June 2S, 1988 

Enclosed are the Primary Objectives for the ST ScI 
for the performance period of April 1, 1988, through 
September 30~ 1988. These Primary Objectives have 
been established in discussions between Bob Milkey and 
Ivan Mason. 

A comment, for the record, is necessary on the date of 
these objectives. The first draft of these objectives 
was issued in late-March 1988'and covered IIlOSt of the 
content. The press of high priority work and the 
establishment of final. wording has caused significant 
delay 1.n issueing them. The staff has been working 
toward the achievement of theae objectives. 

Sincere{y, J 

~ame. v. Moore 
HSTP-G Project Manager 

Encloaure 

CCI A. Boggeas/GSPC/440 
R. Pelice/GSrC/440 
c. ruechsel/GSrC/440 
K. ~alinowski/GSPC/440 
I. M •• on/GS'C/44~ 
R. Moore/GSPC/440 
G. Repas./GSrC/440 
B. Ruitberg/GSrC/440 
C. Stephanide./GSFC/440 
B. Milkey/ST ScI 
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PRIMARY OBJECTIVES FOR ST SCI 
APRIL 1, 1988 THROUGH SEPTEMBER 30, 1988 

The following provide. the primary objective. for the ST· ScI from 
April 1, 1988, through September 30, 1988. The.e primary 
objectives are focu.ed toward the functional work and key events 
required to e.tablish the direct science operations capabilities 
nec ••• ary to .upport the po.t launch .ci.nce op.ration. of the 
HST. It i. r.cogniz.d that th.r. are many oth.r tasks under way 
at the ST ScI that are v.ry important to having a full .cienc. 
operation •• upport capability in place by launch. Th ••• oth.r 
ta.k. are exp.ct.d to be continued. 

Th. current HST launch preparation. dir.ction from the NASA 
Headquart.r. HST Program Offic. is to .chedul. the project work to 
.upport an Augu.t 31, 1989 launch, how.v.r, work is to b. planned 
.uch that a Jun. 1, 1989 launch could b. supported with less 
capabilities d.v.loped and te.t.d to support SST operations. Thi. 
dir.ction form. the ba.i. for the work during this period. 

1. Th. ST ScI will conduct the .cienc. op.ration. portions of 
GST-4, which i. sch.duled to be conduct.d in Jun. 1988. The top 
level goals for GST-4 remain as follow., command all SI's in a 
full range of typical ob.ervation scenario., perform a.trom.tric 
obs.rvations in fixed target and tran.fer function mod •• (see item 
1.6 b.low), u.e the PCS in the two-.tep mod., and process the 
.cienc. data r.c.iv.d during the test. GST-4 will be u.ed a. 
a performance and throughput a ••••• m.nt of the operational ground 
.y.tem., the ground .y.tems performance during GST-4 will al.o be 
us.d to refine the objectives for GST-5 and •• tablish the 
objectives for GST-6. Satisfactory performance of GST-4 will 
include the following key event. and tasks. 

1.1 Generate the GST-4 SMS from the proposal data ba.e 
established for GST-4. The complete and .xecutable SMS will be 
generated and d.liv.red to Gsrc for PASS processing by May 2, as 
SMS problems- are di.covered during PASS proceSSing and SSIr teat 
execution of the GST-4 loads the ST ScI will participate in the 
re.olution of the SMS problems and regenerate the SMS as needed to 
support the ongOing tests. 

1.2 During GST-4 conduct some realtime commanding from the 
OSSa . 

1.3 Use the GSSS/SOGS, SOGS/PASS, SOGS/PORTS, and SOGS/DCr 
electronic interface. in an operational configuration and manner 
while preparing for and conducting GST-4. 

1.4 Complete the validation of all command blocks to be used 
in GST-4 and obtain SI team engineer concurrence. Only validated 
commanding may be u.ed during GST-4. 
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1.S. Coll.ct the information that will b. required to prepare 
and .ub.it a r.port within two months after the GST-4 is completed 
(.i.ilar to the GST-3 report). 

1.4 Th. astro •• try objective of GST-4 will b •• ati.fied by 
conducting it a. a p.rt of a MST-l re.x.cution. Th. ST ScI will 
provide the n.ce, •• ry planning and SMS gen.r.tion support to 
co.plet. this A.tro •• try op.ration by early Jun., b.for. GST-4 
execution. Th. proj.ct will .rrang. the n.c •••• ry MOC, STOMS, and 
oth.r proj.ct .l ••• nt .upport needed to achi.ve this objective. 

2. Prep.r. for the .cienc. operation portion of GST-S, which 
will b. conducted in D.c.mb.r 1988. GST-S will b. primarily a 
demon.tration of'th. groun~ sy.t ••• (PEP/SOGS/GSSS/PASS) 
cap.bili.tie. to g.n.r.t •• pproximat.ly 30 d.ys of. typical 
op.rating pl.ns and cont·inuous. HST sp.c.craft command lo.d., 
gen.r.ted frOID aptu.l OV, SV and GTO propo.als, propo.als that 
hay. be.n proc •••• d by PEP .nd entered into tb. SOGS PMDB. 
GST-S viII provia. a p.rformanc. ev.lu.tion of the ground sy.te.s 
throughput cap.bllitie. n.eded to .upport OV, SV, and .cienc. 
op.rations plannlng and sch.duling. . . 

2.1 Th. ST ScI viII prepare the detailed .ci.nce operations 
plan ·for GST-S and submit it to the STP-G by mid-August for 
incorporatio~ into the ov.rall GST-S plan. 

2.2 GST-S will includ. about 7 days of op.rations derived 
fro. selected OV Part-l proposals, the pri.ary objective will b. 
to includ. all of OV Pha.e-2 and so.e scheduling units from OV 
Pha.e-3. R. Moor. (HSTP-G) will recommend the OV Part-l propo.als 
to b. includ~ in GST-S by the we.k of May 30. Th. ST ScI will 
review th •••. GST-S OV proposals to determine if the comm.nding 
prep.ration. can .upport their inclu.ion in GST-S, where 
necess.ry recomm.ndations for change in GST-S content viII be made 
to the proj_ct. Wh.re the proposal review shovs that using the 
actual OV propos. 1 would create a significant labor i.pact or be 
too difficult to us. in the GST-S application a .ubs.t of the 
propo.al or an alt.rnate proposal may b. us.d. 

In support of this GST-S objective the ST scI viII participate in 
the OV proposal worksbops which are being held to resolve proposal 
que.tions, process the OV Part-l GST-S propo.al. in PBP, enter 
the. into th •. SOGS PMDB ready for SPSS scheduling, dev.lop the 
n.ce •• ary command instructions, and support the OV·uniqu. co~and. 
prep.ration. and v.lidation ne.ded to execute GST-S. 
(Se. p.ragraph S.l and S.4 for OV commanding objective •• ) 

2.3 GST-S viII include about 10 days of operation. derived 
from OV Part-2 and SV propos.ls vhich viiI be scheduled in 
accordance vith • HSTP-G provided SV-like high-level timeline •. 
K. Kalinovski (HSTP-G) will recommend the OV Part-2 and SV 
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proposals to be .included in GST-S. (A list has been provided to 
the ST ScI and final resolution of remaining questions is 
underway.) The ST ScI will review these GST-5 OV and SV 
proposals to determine if the commanding preparations can support 
their inclusion in GST-5, where necessary recommendations for 
change in the GST-5 content will be made to the project. Where 
the proposal review shows that using the actual OV or SV proposal 
would create a significant labor impact or be too difficult to use 
in the GST-5 application a subset of the proposal or an alternate 
proposal may be used. 

In support of this GST-5 objective the ST ScI will process the OV 
Part-2 and SV GST-5 proposals in PEP, enter the proposals into the 
SOGS PMOS ready for SPSS scheduling, and determine that the 
commanding capabilities will be adequate for execution of these 
proposals. (See paragraph 5.1 and 5.4 for OV commanding 
objectives.) 

2.4 GST-5 will include about 14 days of operations scheduled 
from GTO proposals. This 2 weeks of operation. will be used to 
evaluate SPSS Auto scheduling capabilities and verify the ground 
systems capabilities to perform routine science operations. The 
ST ScI will determine the GTO proposals to be included in GST-5. 

In support of this GST-5 objective the ST ScI will select 
proposals~: from the PEP data base of GTO proposals for execution 
in GST-5 and transform them from PEP into the SOGS PMOS ready for 
SPSS scheduling. 

3. The ST ScI will complete the top level commanding 
instructions (-TOPS·) required for generating the GST-5 SMS. 

4. The ST ScI will schedule and imp~ement the SOGS, GSSS, and 
PEP SPR-fixes and s/w p~ojects that are essential for support of 
GST-5. The implementation will be carried out jointly between 
ST ScI staff and SOGS sustaining engineering support (the 
currently planned level) provided by the STP-G. 

5. The instruction development and command validation 
will be continued as follows. (Priorities. 5.1 should receive 
top priority, the goal for 5.2, 5.3 , 5.4 is to have basic 
capabilities available at launch, in each area.) 

5.1 The ST ScI will maintain (modify and retest as necessary) 
the flow instructions and command blocks that have been 
implemented for GRRS (level 1), wr/pc, FOC, RSP, AND ros 
operations, complete and validate the remaining commanding flow 
instructions for normal science operations and then maintain them, 
and complete any OV unique commanding instruction development, 
flow instructions, and command blocks -that are identified by . 
June 1, 1988. 
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5.2. Schedule the remaining commanding development for MT, 
Astrometry, interleved, and parallel science operations. Proceed 
with the initial implementation of these capabilities. 

5.] Schedule and initiate the implementation of GHRS tevel-2 
and Level-] commanding, following the requirements review which 
will be held by the STP-G. 

5.4 Incorporate any modifications to Astrometry commanding 
that are required following the June 88 MST/Astrometry operation 
test and prepare for a reverification test, if required. The 
highest priority for further command development in Astrometry is 
the capability to carry out the QV requirements and supporr the 
Astrometry Task Te .. in establishing the remaining definitive 
requirements. TO achieve the OV Astrometry capabilities within 
this objective period the requirements must be established by 
15 July. Th~n initiate the implementation of the remaining 
six high priority Astrometry command types (i.e. rate-feed-forward 
moving target mode, ambush mode, single scan transfer function 
mode, rapid acquisition mode, resu.e search mode, and LOS scan 
mode). The priority for implementing these mode. is defined in 
the January 1988 Astrometry Task Te .. meeting minutes. This 
Astrometry operations development includes the command group 
design.and implementation, flow level instruction implementation, 
and the generation of a set of ,calenders and SMSs to support the 
HSlr testing. . 

6. The ST ScI will provide the initial demonstration of 
planning, scheduling, and SMS generation to support Moving Target 
(MT) science operations (using .48 commands) by December 31, 1988. 
During this period the necessary development work will be 
scheduled and initiated to permit the MT operation demonstration 
by the end o! December. The ST ScI will partiCipate with other 
HST project personnel in defining a MT operations simulation using 
the HSIF (or simulator). 

7. The following additional specific objectives are 
established for this performance period, 

7.1 Complete the draft operating procedures for the GSSS, 
SPSS, ass and POOPS operational areas needed for execution ot 
GST-5. 

. 
7.2 Complete the draft training plans for the PEP, GSSS, 

SPSS, OSS, POOPS, and sse operational areas. 

7.] Demonstrate the COSS functionality for each of the SIs by . 
taking typical SI data 'e.g. GST-4 data) and use COSS to generate 
revised calibration parameters, insert the new calibration in the 
data bas. for use by the PODPS/RaDP, and then reprocess SI dat_ 
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and verify the expected calibration results. The completion of 
this objective may extend into the next six-month period. Provide 
a written evaluation of the functionality tests for each of the 
SIs. 

7.4 Release the STSOAS (combined SOAS and COBS), this system 
provides required science data analysis capabilities. 

7.5 Submit a revised draft of the ST ScI Configuration 
Management ~lan (MA-04). (This is a carryover from the last 
period. ) 

8. Hire an astrometry scientist, a carryover from the prior 
period. 
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NatiOnal Aeronautics and 
Space Administration 

GoddIId SPlC4t Fll1Iht Cent. 
Greenbelt. Maryland 
20771 

Dr. Riccardo Giaeeoni 

Jun. 13, 1988 

Spae. T.l •• eop. Sei.ne. In.titut. 
Homewood Campus 
Balti.ore, MD 21218 

Dear Riccardo. 

NI\Sf 

Inclo •• d i. our a ••••••• nt of the ST ScI progre.. toward 
••• ting the Primary Obj.ctiv •• that w.r. , •• t for the p.riod 
of October 1, 1987, through Macch 31, ,1988. Comment. are 
mad. on each .p.cific obj.ctiv.. Significant progre •• has 
been .ade toward ••• ting th ••• objectiv •• and wh.r. the 
obj.ctives wer. not b.ing •• t we f •• l .ati.factory 
arrang •• ~nt. were made to minimiz. the impa~t. . 

I want to highlight and .xpre.. appr.ciation for the 
'outatand~ing support being provided to the RST Project by the 
n.wly •• tablish.d STScI Proj.ct Manag ••• nt Office. Th. 
ST ScI··is providing v.ry good .upport to the RST Project, 
this continu.d .upport is •••• ntial to having adequate 
.cienee op.rational capabiliti •• test.d and-online at launch. 
Plea •• ~xpr •• s my appr.ciation to the ST ScI staff. 

Sin.:.r.l:(: __ / 

/// /.... V. Moor. 
L,.../:BSTP-G Project Manag.r 

Inclo.ure 

eel A. Bogg ••• /GSrC/440 
c. ru.cb.el/GSrC/440 
R. r.lic./GSrC/440 
c. stephanlde./GSPC/440 
I. Ma.on/GSrC/.40 
G. R.pas./GSrC/440 
I. Ruitb.rg/GSrC/440 
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ASSESSMENT OP PRIMARY OBJECTIVES POR ST SCI 

OCTOBER 1, 1987 THROUGH MARCR 31, 1988 

OBJECTIVE al 

Prepare for the conduct of the science operations portions of 
GST-4. The,overall goal for GST-4 is as follow., command all 
SI's in a full range of typical observation scenarios, 
perfor. .astrometric observations in fixed target and transfer 
function modes, and use the PCS in the two-step mode. 

(1) Make final selection of proposals for GST-4 and 
plan for and conduct some realtime commanding from the OSS 
during GST-4. 

, . 
ACCOMPLISHMENT I The operation. proposals were selected, 
modified as necessary and prepared for us. in a timely 
manner •. GST-4 has not yet been conducted, however, the plans 
and preparation for realtime commanding have been made. 

(2) Use the GSSS/SOGS and SOGS/PASS electronic 
inter~aces 1n an operational configuration and manner while 
preparing for and conducting GST-4. 

ACCOMPLISHMENT I The electronic interface. are being 
routinely used. 

" 

(3) Produce the PINAL SMS by March 20, 1988. 

ACCOMPLISHMENT I The final SMS was not generated by the 
planned date, primarily due to the lateness of software fixes 
(see Objective b, below). It was sua.itted on May 2. 

(C) Validate all command blocks to be u.ed'in GST-4 and 
obtainSI te .. engineer concurrence, only validated 
commanding may be u.ed during GST-C. 

ACCOMPLISHMENT I This objective was satisfactorily achieved. 

eS) Prepare preliminarY operating procedures for use 
during the GST-C operations. 

ACCOMPLISHMENTI The discussions with the ST ScI indicates 
that this objective has been impacted so.ewhat to recover 
from the impact of the software lateness and other higher 
priority tasks. 

(6) Collect the info~tion that will be required to 
prepare and submit a report after GST-C is completed (similar 
to the GST-l report). 
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ACCOMPLISHMBNT. Assurance has been provided that the 
requir.d information is being compiled and r.tain.d. 

2 

ASSESSMENT. This obj.ctiv. has b •• n compl.ted in a highly 
.ucc •• sful mann.r. Th. probl.m with the lat.n ••• of .0 •• 
critical .oftw.r. fix •• impact.d this obj.ctiv.. Extra 
.ffort vas .ppli.d wh.r. f.asibl. to r.cov.r the .chedule 
i.p.cts: Th. shortf.ll in op.rating proc.dur.. i. b.ing 
c.rri.d 'forward into the n.xt period, th ••• procedur •• should 
b. draft.d at .n •• rly d.t. .0 th.y can b. u •• d and i.prov.d 
during ~h. m.jor ground syst... tests .nd be r.ady for 
op.r.tor tr.ining. 

OBJECTIVE b. 

Impl ••• nt .nd have online for op.rational us. the SOCS and 
GSSS SP~fixe. and s/w proj.cts th.t have b •• n identified as 
•••• nti.l for .upport of GST-4. 

ACCOMPLIS8MSNT. This obj.ctiv. was not accomplished as 
initially sch.dul.d. When it b.c ... app.r.nt that the work 
could not be completed a. scheduled th. ST ScI r.scheduled, 
the work and the r.lated GST-4 activities. The work then 
progressed on the revised schedules. 

ASSESSMENT. The delay in achieving this ob~ectiv. va. one of 
the pC"il\l&ry factor. in a two month del.y in GST-4. The ST 
ScI .cheduled the softw.re work in .n effective manner, the 
effort required to achieve this objective was signific.ntly 
more than .nticip.ted. When rescheduled the work vas 
then caaplet.d in accord.nce with the schedules. The 
achievement'of this objective was not co.pl.tely within the 
control of the ST ScI. 

OBJECTIVE c. 

Provide the preliminary science oper.tions objective. and 
plans for GST-5 to STP-G. Also include an identification of 
the SOGS and GSSS SPR-fixes and s/w proj.cts that· are 
e.sential for the .upport of GST-5. 

ACCOMPLISHMBNT. The prelimin.ry pl.n for GST-5 has not been 
subaitted~ however, we have been as.ured that it i. well 
along. The SOGS and GSSS fixe. for GST-5 have been 
identified, .cheduled and as.igned. 

ASSESSMENT. The f.ct that the plan has not be.n submitted 1s 
not .n impacting event. The fact that the software work has 
been identified, scheduled and resource. .ssigned is • re.l 
plus •. 
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OBJBCTlVE d. 

Instruction development and command validation shall be 
completed during this performance periOd in time for GST-4 
support, as follows. . 

(1) the command blocks required for wr/pc, roc, HSP, 
and ros to conduct the currently planned operations. The 
unique commanding require.ent. that are identified during the 
OV proposal review and the on-going refine.ents of the 
command blocks, being implemented by the SI tea.s, will be 
validated after the completion of GST-4. 

ACCOMPLISHMBNT. This work was completed !n ~ timely manner. 
The OV proposal review tor unique commanding requirements is 
still underway (GST-4 has not yet been completed). 

(2) th~ command blocks required, for GRRS commanding at 
Level-l for GST-4, except for OV unique operations and 
commanding refinements as in (d,(l» above. Initiate the 
imple.entation of Level-2 and Level-3 GRRS commanding. 

ACCOMPLISHMBNT. The GRRS command validation for GST-4 has 
been compieted !n a timely manner. The STP~G was requested 
to provide a GHRS Level-2 and Level-3 operations requirements 
document to the ST ScI. 

(3) the commanding required for fixed target and at 
least one m~e of transfer function astrometry. It is 
recognized that the achievement ot the astrometry objective 
require. 80me active support and information from other 
parts of the RST project team, STP-G has established an 
astrometry implementation working group to identify and 
provide the required information. 

ACCOMPLISHMBNTI The execution of this astrometry test has 
been moved fro. GST-4 to MST-l, the ST SCI believes the 
astrometry commanding vas ready. 

ASSESSMENT. These objective. have been satisfactorily 
completed, subject to the satisfactory completion of GST-4 . 
and the MST-l astrometry test. The delays in the astro.etry 
test have been due to circumstances beyond the ST SCI's 
control. 

OBJBCTIVE e. 

Hire an astrometry scientist, a carryover from the prior 
period. 
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ACCOMPLISHMENT a This objective has not been achieve'd. 

ASSESSMINT. This staff person is needed to become 
knowledoeable about t.h~ conduct o~ astrometry science with 
HST, learn the applicable spacecraft and ground syst.ms, and 
support the ST ScI preparations for conducting astrometry 
science operations. This objective will be carried 
forward. 

OBJECTIVE e.. 
Submit a revised draft of the ST ScI Configuration Manage.ent 
Plan (0-04'. 

ACCOMPLISHMENT a This objective was not achieved. 

ASSESSMENT. While the DCa cancellation removed the immediate 
urgency for the revision (update' of this document, the 
current ver.ion is seriously out of date. Imple.entinQ 
procedures have been establi.hed and are satisfactorily being 
followed. This objective is being carried forward. 

OBJECTIVE 9-' 
• 0_" 

A prelimin~ry Training Plan will be required for submission 
as DCa'bac~up 4ocu.entation. The DCa backup documentation 
must be available two montha before the OCR. The Training 
Pla~ prepa~ation should be initiated during this period so it 
will be av_ilable by May 1, 1988. 

ACCOMP~ISH~ENTa This objective waa.not achieved. 

ASSESSMENT a While the oca cancellation removed the immediate 
urgency for the.e training plans it ia important that ·the 
plans be developed so STP-G can review th .. before they are 
needed for ataff training. This objective is being carried 
forwaZ'd. 
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GSFC Response to 
OIG 12/29/88 Draft Report, 
ST ScI, A-GO-87-004 

ATTACHMENT #2 

Travel Requests/Approvals 



Nataonal A.,onaullCS and 
Space Administration 

QoddIrdS.-.Ff",Cent
a....,belt. Maryland 
20n1 

...., .. AlMaI: 

'284.1 

Space Te~escope Science Institute 
Attention: Mr. H. Feinstein 
3700 San Martin Drive 
Baltimore, MD 21218 

Subject: NAS5-26555, Travel Approval 

As reque.ted by l'!0ur letters ot June 7, 1988, and in compliance wit 
the teJ:"DI at the .subject contract, travel is authorized. as tollows: 

PUrpose ( 
Personnel Destination Date, Trip 

Mr. R. Giacconi salt., MD/Munich, 07/10/88 ... cateqory 
(Laq '469) W. Germany/Return 07/13/88 

Nr ~ R. -Giacconi Balt., NO/Como, Italy/ 09/19/88 - cateqory 
(La9 '470) Return 09/24/88 

Mr. R.- GrittJtths Balt., NO/Durham and 07/16/88 Cateqory 
(LaC) '471) teice.ter, Enq1and/ 07/27/88 

Return 

At the conclusion at each trip a report is to be submitted as 
required by the contract. 

The cast associated with this travel is an allowable itam at cost 
under the contract:. The present estimated coat at the contract is 
~ot increased ~thiS authorization. 

() 
Elizabeth Austin 
contractinq otticer 
c:c: 440/I. Mascn 

284.l/CcIltnct File , 

. 284.l/ElVgs:06/24/88 

.' 
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· ' 3700 San Manin Driv. 
Baltimore, MD 2121: 

(301) 338-47Q1 
Telex 68ft91 0 

Ka. Ellzabeth Austln 
Contract1ns Otficer 
Code 284.1 
National Aeronautics and 
Space Adminiatratlon (NASA) 
Goddard Space Fllsht Center 
Greenbelt,"Karyland 20771 

7 June 1988 

Subject: NASS-26SSS ~ FOREIGN TRAVEL LOG' 469 

Dear Ka. Austinl 

This letter is to request approval tor the tollovlns 
toreiSD travel: 

Traveler: Riccardo Giacconi 

Datea: July 10 - 13, 1988 

Kaia. Points of Travel: Baltimore. ~D/Hunich, w. Germany/ 
a.eturn. 

Pui'p~se :. Cat~sory (2) 

Your torma~ approval ot this travel is requested. 

Thank you: 

aVl/f. 

vrry truly yowl} '/ 
I - . \ ~ // 

~~y w.1"'.11l} •• 1~ 
IU.lll···I~a,.~ 

Enclosure: !oreiln Travel a.equest , Approval Form 

pc: P. Stockman 
L. Greenvell 
Traveler 
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TRAVEL REQUE5f & APPROVAL. 

ANS or ftAVELlR1 Riccardo Giacconi LOG 110. 469 
'Cl~.~IE~ASS~I~_~"'~II!!"""'!_~1 . . 

• .,a '11B:1fiII, 1'U1W .. IIUTI"" • ,m'La 11ft 111'111 PUIlfOSS INZlTITUTI OR rovronT 

1/10/8 ~aalto. I;:J:D:~:t!i:::!~~ aDd 
ItdII ftc., Ie NIIOSIJEVlllf 

Municb NAY-P1An~1r 'n.t-it-"t-.. .Mae f. ''':IGIIlRAVELI 
• . . ~1Aq~M. CAIIGIIM-

'/ll/81 Munich aalto •. ' . cu ... 
• . 

C2, to attend the HPJ 
. Fachbeirat meeting and 

participate in 25th 
anniversary of the Max.., 
Planck Institute 
Foundation 

ro .,RAVELIR. Llst .n, .xc.ptlons to above upon r.turn so that an accur.t. trip r.port aay be fll.d. 

JU,aVISOR' 8 &"aOVALI ___ _ .t'BI ___ _ 

l)aPU1'1 DIRECl'OR' 8 "'lOYALl -.,... .t'BI .J ...... "2, (lff'! .-. , 
IIGllAWRI or "RAVELIII -' ,_ - .t'S.1 June 2, 1988 

NOTa (1, COtrrllAC'f HAS5-26555 DOIS NO'f ,aOVIDB orBD AP'ROVAL CAt'1GOR11S 'IRAN ftIOSB LIS.,. BBLOW. 

C1, 'r •••• tatloa of paper •• t .••• tlng., conf.r.ne •• , or .,.po.l., 

. e2, 'artlclpatlon la ••• tlag., conf.r.nc •• or .y.po.l ••••••• 10n 
chalr .. n, 41.e •• slon 1 •• 4.r., special Invlt ••• , or offlcl.l .taff 
aeab.r. of the spon.orlng group, 

Cl) -On-.lt.- field work un4.r a HASA grant or contract, and , 

. C., In exceptlonallI .. rltorloua caeea, viaita to .cl.ntiflc or tecb
.Dieal orga~llat ons .n4 attendane. at International conferene.s. 

... ,. ........ ---.... 
• 



.j 
.. 

j .. 
t ." 
"' 

.. 
'. 

Request is hereby made for authorization for Riccardo Giacconi 
to travel to Munich, Germany from July 10-13, 1988 to attend 
the meeting of the Fachbeirat and.the 25th anniversary of 
Max-Planck Institute 



M •• Elizabeth Austill 
COlltract1l11 Officer 
Co4e 284.1 
Nat10llal Aerollaut1cs &114 
Space A4.1111strat1ol1 (NASA) 
Go44ar4 Space Fl1lht Cellter 
Greellbelt, Marylall4 20771 

7 JUlie 1988 

Subject: .AS'-26'" - FOREIGN TRAVEL LOG' 470 

Dear M •• Au.t1L\: 

3700 San Manin Driv· 
Baltimore. MD 212l 

(301) 338-470 
Telex 682i910 

Th1. letter 1. to reque.t approyal for the follow1l1l 
fore1111 trayel: 

Trayeler: R1ccar4o G1&ccoll1 

. Date.: Septe.ber 19. - 24. 1988 

Ma1l1 Points of Travel: Balt1.ore, MU/Co.o, Italyl 
a.eturll. 

Purpo.e: Catelory (2) 

lour for.al approval of th1. travel 1. reque.te4. 

Tha." you. 

HVF/f. 

lttry truly your.r' 
A-- ,1\ /i ' 

IGclo.u~.1 For.1IG Trav~l a.qu •• c • Approval Fora 

pc: P. Stock.all 
L. Greellwell 
Traveler 
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TRAVEL REQUEST & APPROVAL. 

NAMB or ~RAVELBR: Riccardo Giacconi LOG HO.~4~1.;;O~ __ ~_....
,TO IE ASSIGNE~ ., BIG. 

DATES 1IS:SL POI¥6S nDI' !a~t:IA"IOH. 
INsTJ'I'IITE nR ~EN'I' PBOPLB Mft IfIH PURPOSE 

9/19/8 Balto. ~~:V:, BL LAC Objectsl 10 Yearl i?nsi~~,io ::~~~nale del Le EHlER welf Ie NFOS£IEV£NT 
IT.Ai-A'I'" .. ~Ar~1 IA ra i I'"a nAni- dilEASCIt fGR f •• GN TRAVEL. 

~!lJ Uni v. _~!h".!~ano, 
-STAlE AffIIOVAl CAIEGORY-

9/24/8 
. IGII n. IlEUM Como Balto. ~innA T. ,.. lia 

(21 Participation in 
:entro di Cultura Scient 
A. Volta-

:r 
"'rO ~RAVELER. List .ny exceptiona to above upon return ao that an accurate trip report aay be filed. 

SUPERVISOR'S. APPROVALI __ _ 11 

DBPUTY DIRBCTOR'S APPROVA~ 

SIGHAmRI or TRAVELEI. • w. ---- r /I 

DATBI ___ _ 

DATBI <P /2./ee, 
DATS. Io/I/Sg' . .. , 

NOTE (1) CONTRACT NAS5-26555 DOES NO! PROVIDE OTHER. APPROVAL CATEGORIES TRAN tHOSE LISTED BELOW: 

el, Preaentation of papera at aeetinga, conferenc.a, or ayapoaia; 

,(2) PartiCipation in .. etinga, conferences or ayapoaia aa aeaaion 
chairaen, diacuaaion leadera, upecial inviteea, or official ataff 
aeabera of the sponaoring group, 

(ll -On-aite- field work under a NASA grant or contract, and 

(.) In exceptionally meritorious cases, visits to acientific or tech
nical organizatlon~ and attendance at international conferences. 

fica 



Authorization is hereby requested tor Riccardo Giacconi to attend .
the Centro 4i Cultura Scientifica -Alessandro Volta-, BL LAC Object': 
10 Years After in Como, Italy from September 20-23, 1988. 
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M •• Eli.abath Austin 
Contractinl Officar 
Coda 284.1 
National Aaronautics and 
Spaca Adainistration (NASA) 
Goddard Spaca Flight Cantar 
Graanbale, Maryland 20771 

• 

9 June 1988 

Subjact: NAS5·265"· FOREICN tRAVEL LOC' 471 

Daar M •• Au.tin: . 

3700 San Martin Oriv 
Baltimore. MD 2121 

(301) 338-470 
Telex 682i910 

Thi. lattar i. to raquast approval for tha follovinl 
forailD traval: 

Travalar: Richard Griffiths 

Data.: July 16 - 2~. 1,88 

Maio. Points of traval: Baltimora, MD/Durham and Leicester. 
Enttland/Return. 

Purpo.a: Category (1) 

Your formal ap~roval of this traval i. raqua.tad. 

Thank you. 

avr/f. 

i.!aJry ~'j"~.t.ir-
Buoina rKana,u 

Enclo.ure: Foraign Traval aaquast , Approval Form 

pc: P. Stockman 
L. Graanvall 
travalar If 

(,11- • .......-r- ' 
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TRAVEL REQUEST & APPROVALII 
, 

tB or 1'RAVBLIIl. 1iQtIei> t;:fAffll1If' LOG aIO.~~4_'J_l_...-__ 
ItO _ ASSIM&! .. IIDt 

'£O.L8 Nft Wlft POIlPOSI 

6~/r 

I I . I '71" &:IlK. 1ft pc 'faure, I ~ .1 '/UrEJI1ITtol/ Ir P11Cl. 
CArY (i). 

) 'fRAVELEB. .t AD, exceptioD. to above upon return .0 tbat an accurate trip report aa, be filed • 
. ~ 

J'IIVISOR'S A"ROVAL. ____ -=_ 
-~PUTY DIIICTOIl'S &f,aoVALI ___ ~ 

'ONAmIa or 'fRAVILIII, ____ . 

. ~---~-

• t/--

D&.,S. :z,...... ~ '3 
D&"SI J:, J $f8 

DA.,S. 9twm< /'1. ~I 7 11.' • 

NO'J'£ .1) CON'rRAC't HAS5-26555 DOES HO'.r PROVIDE otHER APPROVAL C,.,1GOIl11S ftWI ftI08S LIftED B£LOih 

Cl, 
(2) 

,.l, 
e·, 

Presentation of pApers at .eetings, conf.r.nc.s, 'or s,.posi., 

'articipation in .. e~lng., conference. or .y.po.iA a ••••• ion 
cbair.en, di.cu •• ion leader., .pecial invitee., or official staff 
.e.be~a of tb •• poa.orlag group, 

·On-alt.- field work under a NASA grant or contrAct, and 

In exceptionally .eritorious cas~s, visits to scientific or tecb
nical organizations and attendance at international conferencea • 

I~~ 
A t~ 
(JRCIt~~ 

.. . -- - 'I • 

.' 

• 



The purpoae of thia trip to Durham, England is the presentation of 
a paper. I will be leaving from Baltimore on July 16 and will • 
return on July 27. Will be attending the NATO Advanced Reaearch 
Workshop "The E~ch of Galaxy Formation", and Leicester for a 
Scientific Discusaions. 
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GSFC Response to 
OIG 12/29/88 Draft Report, 
ST ScI, A-GO-87-004 

ATTACHMENT '3 

Statement of Work 
Paragraph 7.4 
"Hardware Change and 
Auamentation" 



nl\.,)",-"g:;»~~ 

SOW· 
April 15 t 1981 

7.3 HAROWARE REPAIR, CALIBRATION, AND WEAJiQUT 

The contractor shall provide for the repair and calibration of 
all ST,ScIF and SSC equipment. This is to include replacing equipment 
when the existing equipment cannot be kept aperati,onal at a reasonable 
cost • 

. 7.4 HARDWARE CHANGE. AND AUGMENTATION 

The contractor shall provide, as required, for the procurement, 
installation, and checkout of (a) additional equipment, and (b) improvements 
(e.g., new mad.ls) to existing equipment. The cont.ractor shall not 
initiate any hardware changes and/or augmentations until approval from 
the Contracting Officer 1s obtained. 

.. .. 

.... 

A-39 
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GSFC Response to 
OIG 12/29/88 Draft Report, 
S~ ScI, A-GO-87-004 

~ 

ATTACHMENT '4 

HST Launch Date Trend 
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SCHEDUlE LAUNCH DATE .. 
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112 31 .. 112 314 11:1 314 11 :131 4 ;11:1 314 112 314 

PROGRAM REBASElINING 

~ 
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~ 
1"""'1 
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REVISED LAUNat MANIFEST (RETAINED CAPABIlITY fOR 

~ II AUG 89 LAlJNQi) 

" " ~ ." LAUNCH SQiEDULE 
I II EXPECTED DATE 
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GSFC Response to 
OIG 12/29/88 Draft Report, 
ST ScI, A-GO-87-004 

ATTACHMENT '5 

statement of Work 
A-42 "Staff Unique Support .. 



3.3 STAFF UNIQUE SUPPORT 

NASS-26555 
sow 
April 15, 1981 

The contractor shall prov;de and fmplement a plan for enablfng 
and effectfng research by members of the ST ScI scientiffc staff who. by 
direct competition. have been selected to use the ST or its archival 
data. The plan shall take into consideratfon NASAls estimation that ft fs 
rea~onable to allow the scientific staff, on the average, approximately 
fifty percent of its time for ST related research. However, observing 
time and archival research programs shall be allocated to ST ScI staff on 
the same basis as for other GOs and other archival researchers. 

This plan shall also provide for support to S1-related research 
by ST ScI staff members utilizing other space systems and grounq observat
ories as needed to gain maximum benefft frOD their ST staff observation 
programs. The ST ScI may also conduct lfmited ST-germane theoretical 
research in support of the 51 science program.· . 

The contractor shall provide for the establishment and mafntenance 
of liaison roles for the ST ScI staff with the .general science community. 
This shall include liaison with national and international scientific 
bodies, university and educational institutions, the major national 
observatories and related space science programs. This specifically 
fncludes travel to professional meetings sponsored by these organizations. 
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ATTACHMENT '6 

GSFC Response to 
OIG 12/29/88 Draft Report, 
ST scI,· A-GO-87-004 

GSFC Letter to ST ScI for Corrective 
Actions in Property Manaqement, 
Material , Equipment Purchase, and 
Lonq Distance Telephone Expenses 
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National Aeronautics and 
Spaca Administration 

GoddIrd SPlICe FItoht Cent .. 
GreanbaK. Marytand 
20771 

NI\SI 

DEC ~ 1 t988 

Space Tele.cope Science Institute 
Attention: Mr. Harry W. Feinstein 
3700 San Marco Drive . 
Baltimore, Maryland 21218 

Subject: Contract NAS5-26555 and Audit by the NASA 
Inspector General 

The purpose ot tbis letter is to request certain actions on 
the part of the Space Telescope(ST) Science Institute(ST ScI) 
in resolving the findings ot the Inspector Ceneral(IG) 
concurrent with the tinal review ot tbe ICts dratt report. 
Since the audit bas not been released only the pertinent 
sections of the report will be used tor this request. This 
request:· will be subclivided into topic areas in order to 
tacilitate tbe subsequent tollow-up and closure ot eacb 
action. 

1. Property Management 

It is requested that the ST ScI review its property manaqement 
procedures and ensure that Covernment and contractor property 
is properly controlled. The audit tound pieces of property 
that were not contained on the ST ScI property listing. It is 
requested that the items listed on Attacbment 1 be tagged and 
entered on the ST ScI property listing. The ST ~cI policies 
and procedures, reqarding sbipping instructions iSSUed by the 
purchasing department and equipment handling tunctions 
performed by the sbippinq and receiving department, sbould be 
examined and step. taken to ensure that the.e problems do not 
occur in the future. 

2. Material and Equipment PUrchases 

The audit revealed some apparent accounting and administrative 
weaknesses. In the review ot purcbase order files tor nine 
payments made durinq tiscal years 1985 and 1986, the files did 
not contain receipts or invoices describing the item. 
purchased. It is requested that tbe tiles be corrected tor che 
items listed in section a at Attachment 2. 
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Th. r.vi.w also r.v.al.d tha~ so •• purcha ••• w.r. mad. withou~ 
the con~rac~ing Offic.r's approval. Th. ST ScI should co.pil. 
packag.. for the i~... lis~ed in s.~ion b ot A~~achm.n~ 2 tor 
ra~ifica~ion by the con~rac~ing Offic.r. 

Finally, the audi~ also found so •• app.r.n~ mis.ed di.coun~s 
and the improp.r paya.n~ of s~a~. ax... Th. i~_ which 
g.n.ra~ed this finding are lis~ed in •• ction cof A~~acha.n~ 
2. I~ i. raqu •• ~ed tha~ the ST ScI r.vi.w the i~ ... ·discu.sed 
and .s~ablish s~rong.r in~.rnal con~rol. tor r.ducing and 
con~rolling con~rac~ co.~ •• 

3. Long Disanc. T.l.phone Exp.ns •• 

AURA/ST ScI i. r.qu.s~ed ~o •• ~li.h a policy ~o .nsure ~a~ 
~.l.phon. .xp.ns.. r.imbursed und.r the ST ScI con~rac~ are 
tor ofticial purpos .. only. A copy of this policy should b. 
provided ~o the und.rsigned. 

summarY 
Th. ST ScI is r.qu.s~ed ~o es~ablish a plan ~o co.ple~e the 
above-actions and ~o no~ity the undersign.d as ~o when they 
will be coapl.~ed. 

If you have any qu.s~ions regarding this .. ~~er, you may 
con~ac~ •• on (301)286-5761. 

Gitt!J:d P. Moale 
conttactinq Ofticer 

A~tachman~ 

cc: 440/R. Flick 
440/I. Masa\ 
440/L. Warren 
284.11Oontract File 
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Attachment 1 

Property Mana.qert!!:lt Discrepancies 

The.~OllWOing items
li 

of equipment were in the Institute's offices but were not 
on ]. s property st nor were they tagged. 

Equipment Valued over Sl,OOO 

Location Equipment Description Serial It S Value 

RM 111 Digital Computer-Microvax WF-60605394 S24,240 

RM 128 Digital Letterwriter AIJ-797 2,300 

Mociel 100 

RM 128 Digital Correspondent I?N-537-34 1,800 

RM 128 Digital vr 100 Terminal WF-747708 1,425 

RM 128 Digital RA81 Disk Drives CX-03102 18,640 

RM 128 Digital RA81 Disk Drives CXA-023804 18,640 

RM 128 Digital RA81 Disk Drives CXA-018871 18,640 

RM 128 Dig-ital RA81 Disk Drives CXA-024206 18,640 

RM 128 Diqital RAal Disk Drives CXA-023249 18,640 

~ 20] IBM Pe~sonal Computer 5170-7]2809 1,570 

RM 411 Talaris Mociel 800 t.aser 10967]] 25,240 

Printer anci Controller 

RM 656 Texas Inst:. Explorer 434235002 40,000 

Computer 

RM 660 Digital Computer-Microvax WF 61005613 24,240 

A-47 TOTAL S214,015 .. 



Attachment 1 

Property ~ement Discrepancies (Cont' d) 

Equipment valued between S500 and less than Sl,OOO 

Location 

RM 644 

RM 644 

Equipment Oescription Serial t 

IBM Selectric II 26-4776051 

Okidata Microline 

192 Printer 

TOTAL 

A-48 
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Attachment 2 

Material and Equiptent Purchase Discrepancies 

'Itle follc::Minq items represent discrepancies found in the material and 
equipnent purchasinq area. . 

a. Purchase order files ~or nine payments made during 

fiscal years 1985 and 1986 did not contain receipts or invoices 

describing the items purchased. These payments were as 

follows: 

Period Payee Amount 

85-02 John L. Tonry $ 300 

85-G4 Or. E. Slagt 300 

86-04 Lambda Electronics 222 

86-04 Luskins 99 

86"07 Epsteins 154 

86-10 Excelan 3,950 

86-10 Baltimore County Public Library 630 

86-12 Think Technologies 125 

86"12 Institute employee 300 

TOTAL 56,080 
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Attachment 2 

Material and. Equif!!!!Pt Purchase Oi~ie. (Cont' d) 

b. Material and equipment were purchased without prior 

OSFC approval. while the contract requires that the 

Contractinq Officer approve in advance all purchases over 

Sl,OOO, we found that the fol1owinq purchases were made without 

such approval: 

Purchase. without required GSFC approval 

.Period 

86-03 

86-03 

86·04 

87-06 

Payee 

Gould, Inc. 

Mills Communications, Inc. 

Neslab Instruments, Inc. 

Computer Remarketinq Corp. 

TOTAL 

A-50 

Expense 

Sl,089 

3,379 

1,940 

1,275 

57,683 

• 



Attachment 2 

Material and Equipment Purchase Oisctepancies (Cont I d) 

c. The Institute erroneously paid Maryland state sales 

tax and also lost available discounts on its purchases. In 

this regard we noted: 

Sales tax paid 

Period Payee Expense 

86-02 Continental Resources, Inc. $3,133.00 

TOTAL 

Lost available discounts 

~eriod 

86-12' 

86-12 

Payee 

U.s. Design Corp. 

Sexauer 

A-51 

Expense 

$5,000 

351 

TOTAL 

Lost 

Available 

Discounts 

Sl02 

17 

$119. 

Sales 

~ 

$91. 2S 

$91. 2S 
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, 1 

National Aeronautics and 
Space Adminisb'alion 

GoddIrd SptICe flIGht Center 
Greenbat. Maryland 
20711 

'. 

Mr. Michael J. Sullivan 
Administrative Contracti~q Officer 

DEC 011988 

Defens. Loqistics Aqency Baltimore DCAS Manaqement Area 
200 Towsontown Boulevard, West -
Towson, Maryland 21204-5299 

Subject: NAS5-26555 and DCAS Support 

NI\$ 

Reterence: NASA Inspector General's Discussion Draft 
Report on the Review of Space Telescope Science 
I~stitute, Report Number A-GO-87-004 

Th. purpose of this letter is to reque.t a •• i.tanc. in the 
follow-up and resolution of the action. arisinq out of the 
above referenced IG report. Th. discu •• ion draft was utilized 
in the IG's exit conterence with GSFC manaqement and is 
enc19sed tor your information. -

DCAS a •• istance is specifically required in resolvinq 
recommendation. 4 throuqh 1. The resolution of recommendation 
4 concerninq property manaqement .houldb. accommodated by the 
contractor's-compliance with other property manaq ... ht 
intiativ.s ari.inq out of indepedent a •••• sm.nt. by DCAS. I 
will b. workinq with Ida Davidaon of GSFC and Miriam L. 
Trotter of your office on these and oth.r prop.rty is.u.. on 
the contract. The follow-up of recomm.ndation 4 will be an 
on-qoinq effort. DCAS is requested to provide a specific 
re.pon •• to recommendation 6. It should be noted that the 
contractor has been requested to correct the noted fil. 
deficiencie.. No follow-up for recommendation 7 i •• xpected 
at this time .ince the contractor has not qenerated the policy 
required for oversiqht. 

If you have any questions reqardinq this matter, pleas. 
contact .e on (301)286-2271. 

Giftoidl P. Moak 
contr'dtinq Officer 

cc: 440/R. Flick 440/I. Mason 
?R4 l/Contract File A-53 

440/L. warren 



ATTACHMENT A 

I. G. EGUlf'UENI DISCR£PAHCIES 
TAG NO DESCaIPT ION LOC SfR.IAL NO AMOUNT 

3113 DISK DRIVE CABINET-4 HIGH 121 CX"'3112 $U.154." 
3114 DISK DRIVE. DIGITAL RAIl 121 CXA ... 2l184 
3115 DISK DRIVE. DIGITAL RAIl 121 C~11111 
3111 DISK DRIVE. DIGITAL RAIl 121 CXA-G242H 
3111 DISK DRIVE. DIGITAL RAIl 121 CXA"'2324t 
4241 cpu. TEXAS INSTRlAENTS EXPLClRfR 151 4342151854/4342 $53 ....... 

151155 
4241 I.IlNITCIR. DIGITAL VR21e-M .. I : AS .. aNOXa/ /8H $1 ....... 

122.51Y4 (KEYBRD 
) 

4242 CPU. DIGITAL UICROVAX II I .. Wfl 1 115113 $24 ....... 
4245 I.IlNllCIR. DIGITAL VR2H-M lilA ASI 1118xut/ /801 

U.1N52(KEY8RD) 
$1 ....... 

4241 cpu. DIGITAL UICROVAX II l11A Wf .... 5lt4 $24 ....... 
4135 PRINTfR/TERWINAL. DIGITAL 121 .1.1 12.381." 

LETTERIRITER 
413a PRINTfR/TERWINAL. DIGITAL 121 PH-517-34 $1 ....... 

CCRRESPONDENT 
4111 LASER PRINTfR. TAlARlS ... 411 1111133 $21.24 .... 

STll." ~IIlNITCIR 2.3 12a211. $141." 
ST.l." PfRSClNAL SYSTEM UNIT/CPU 21l .2221 .. $132." 

$2'3.115." 

15 record. li.ted. 
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3700 San Manin Drive: 

Mr. Gifford P. Moak 
Contracting Officer 
Code 284.1 
Goddard Space Flight Center 
Greenbelt, Maryland 20771 

Subject: Contract NAS,..2"" 

12 January 1989 

Audit by the NASA Inspector General 

Dear Gifford: 
. 

Baltimore, MD 212H 
(301) 338-470C 
Telex 684910] 

, t ." .l... ' °P.(..i: ~l. ·~~l.l.l·_ 

.. ~. r::i~.Je , 
• /..., b ... (\...""',,:,,. '-" 
r. r I-\o.-,..t.-,--' 
II 'r:; .. Fc. K.'rc..'}"i\T _-

if.I. ,"'Dtl,I,'lb·~~II..',.J~~' 
- (' i t: \'tA'(;'~'" .. - , 't(. . 

• c.ll~ 

We are responding to your 1 December 1988 letter, requesting a description of the 
actions taken in order to resolve the audit findings of the Inspector Ceneral, for those 
items relevant to the ST ScI operation. 

1. Property ..,..., ..... c: We have reviewed and upgraded the Institute's Property 
Management Procedure in an effort to assure appropE:iate control over the Government's 
interests. T'he-Contractlng Officer is aware that we have had a long-term and continuing 
scrutiny by the cognizant property administrative office of DCASR, and they have 
recently rated our organization as "satisfactory." We also are in the process of 
establishing a fuU .. time, in-house staff Property Administrator, who will devote the 
attention necessary to maintain that satisfactory condition. 

, All the equipment listed on Attachment I has been located, tagged, and entered on 
the ST Sci property inventory listing. A copy of our inventory sheet denoting this action 
is enclosed as Attachment A. The shipping instructions issued by the Purchasing 
Department and equipment handling functions performed by the Shipping and Receiving 
Department have been examined, reviewed with the staff, and, as necessary, modified to 
ensure a closure of identifiable potential problems. 

Attachment I indicated that the property was on the premises, but had not been 
listed in the inventory nor tailed. A short explanation for the occurrence of these 
discrepancies' is in order: 

a. Five U) items identified as RA81 Disc Drives, totaling 44'16 of 
the total value listed, were reaUy contained in one cabinet. 
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• Mr. Gifford P. Moak 
l2 January 1989 
Page - 2-

This DEC equipment is required to be opened by a DEC 
representative upon receipt, in order to avoid negating warranty 
conditions. In the absence of DEC's representative, it was 
necessary to store the cabinet awaiting his action. Since we 
have a serious lack of storage space at the Institute, the cabinet 
was placed at its final destination, i.e., Room 128. The failure 
in the sytem was that when the DEC representative returned 
and checked out the equipment, the Shipping and Receiving 
Department was not notifed of the final installation. As a 
result, the equipment was not tagged in a timely fashion. To 
avoid this recurrence, aU T echniclans responsible for receipt of 
computer equipment in the operational area have been 
instructed as to proper reporting requirements. 

b. All the remaining equipment on Attachment 1 was located on 
the Institute's premises on a trial basis, having been brought 
here directly by the Vendor, thereby circumventing the Shipping 
and Receiving Department. When the trial basis turns into a 
procurement, our system apparently fails to accommodate the 
physical transfer. We have remedied this loophole by utilization 
of. a lIzero balance" purchase order, to forewarn the Shipping 
and Receiving Department that a purchase will subsequently 
occur. Also, all staff members have been notified that 
equipment brought in on a trial basis must be reported to the 
Property Administrator prior to placement on site. [Note: 
When equipment is obta!!1ed on a trial basis, title is !!2! passed 
to the Government.] 

2. Matarial and Equi;m .. t PurcI1ases: Attachment 2A identifies nine (9) items 
totaling $6,000 for which the files fail to contain receipts or invoices describing the 
items purchased. All such future purchases, if any, will contain receipts or invoices in 
accordance with instructions presented to the appropriate staff. These items were 
purchased under terms of cash or C.O.D. basis. Although it is not the standard policy of 
the Institute to procure items on cash terms, the procurements .In question were 
necessary and consumated under one or more of the following conditions: lower costs, 
items unavailable from other vendors, use of local retail establishments, small business 
considerations, cash transaction necessary to estabUsh credit for future procurements, 
and software license agreements which require advance payment. Unfortunately, in most 
instances, cash register receipts and packing slips are the only return items that are 
available to provide backup for the procurement file. We have taken the necessary 
action to assure that all the supporting paper work, in the future, wiU be obtained and 
stored in the file. We do not intend to review here the nine (9) specific instances and 
why the discrepancies occurred - for example, $99.00 for Luskins, or $12'.00 for Think 
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Mr. Gifford P. Moak 
12 January 1989 
Page - 3-

Technologies. It is sufficient to state that over a period of twenty-four (24) months, as 
audited, these occurrences, in the totality of the procurement activity, are minimal. Our 
corrective action will resolve this issue. 

Attachment 2B highlighted procurements made without prior Contracting Officer 
consent, as required under the contract terms, and covered the period 198'-87. This 
finding reflects four (4) orders averaging $2,000 each. We concur - this simply was an 
oversight. Requests for ratification for approval will be submitted to your office. As 
you are aware, the requirements for Contracting Officer approval in our Contract are 
rigid. We seem to be averaging between $3 miHion-to-$, million of annual procurement 
volume, of which many specific items are submitted for requisite approval. Our goal has 
been, and will always be, to have zero discrepancies in this area. As a side note, relief in 
this area is appropriate for future discussion • 

. Attachment 2C represented miscellaneous items of discrepancies, i.e., $91.00 for 
having paid sales tax which should not have been paid, and $119.00 of a lost available 
discount. Unfortunately, the one sales tax item of $91.00 was erroneously paid, possibly 
by a new employee's failure to understand our procedures. It was a one-time error, to 
the best of our knowledge, which occurred in 198'. It certainly should not happen 
again. The lost available discount was due to a delay in obtaining quick turnaround for 
Contracting Officer approval. A request was made for the placement of the purchase on 
September 26, 1986, and the approval was not obtained until October 22, 1986. The 
offered Vendor discount, unfortunately, had expired on October 11, 1986.· We have 
always paid our bills as they mature, and take advantage of all available discounts, 
subject of cour~ to the availability of funds that are allotted to us under the Contract. 

3. Lang..Df.stance Telephone Ezpaues: For quite some time, we too have been 
concerned about our long distance telephone expenses, and, in accordance with your 
request, a policy has been generated and implemented for Institute use. A copy of the 
policy and the accompanying distribution memorandum are attached hereto (Attachment 
B). It should alao be noted for the record, that the telephone usage concern has been 
addressed at various management meetings at the Institute for communication to the 
staff. My staff will, from time to time, monitor the costs incurred in telephone usage. 
Appropriate action will be taken if such costs are found to be abusive. 

As previously noted, the Inspector General reviewed our operation spanning the 
fiscal years 198' through 1987, and some portion of fiscal year 1988. This was an indepth 
review and, to the best of our estimate, the IG was in residence for approximately four 
(4) man-months. This type of audit can be an illuminating tool which is useful to identify 
areas of weakness that are not always recognizable to those parties who work with the 
operation day-to-day. For that, we are appreciative and use the information of the audit 
to better our operations. In a sense, I also am gratified that the administration of 
approximately $60 million during the period audited resulted only in these nominal 
discrepancies. 

A-58 

. , 

• 



r 

. , 
Mr. Gifford P. Moak 
12 January 1989 
Page - 4-

We believe that all the act10ns required have been completed with the exception of 
the request for ratification of Contracting Officer approval for purchase orders. This 
item will be completed within the next thirty ()O) days. 

HWF:dka 

Enclosures 

cc: R. Giacconi 
G. Oertel, AURA 

A-59 
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. - \ . 
Harry W. Feinstein 
Head of Administration 
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ATTACHMENT '9 
ST ScI Long Distance 
Telephone Policy 

"' 



·. 

ST SCI LONe DIST ANCJ! TEU!PHONI! USAGE POLlCY 

The Space Telescope Science Institute is a multi-nadonal orlanlzatlon that requires 
a si&n1flcant amount of both inter-state as well as int.mational 10nl distance voice 
communlcatlon. In order to provide a measure of control over the ruainl costs of lonl 
distance communication, a uniform policy of lonl-line usale is established for aU staff 
members, contractors, and visitors at the Institute. 

AU lonl distance calls should be limited to Institute business-related matters. It Is 
~1 upon each swf member to reali~e the cost of lonl distance aUinl, 
ispecJa11y calls over a prolonSed period 01 tune to remote areas. AlSO, there is a finite 
number of accessible trUnks for outgoinl calls which should not be tied up for. 
unnecesaary calls. Voice cOl1'lmun.iation over a 1on~ distance is the mOS1: expensive 
mUl'll of conveylnllnformation. Other options avaalable include either the telex 
machine locateclln Room ,.11, or the facsimile equipment in the Mail Room. 

. . 

In order to maintain.effective ancI.timely voice communications at the institute, we 
must, In load faIth, monitor OW'Selves..Abuse of· this _ssen may ,incur seriCMJS resuictlons . 
on call access at the Institute. The demands for long line communication will continue to 
increase as the mission of ST ScI evolves.aNt expands. The management urses thoughtful 
and ett1c1ent use of lona distance callinl which, in turn, will contribute, to the success of 
our endeavor •. 

12.06.88 
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ATTACHMENT B . 

.. 

~F:coPE 
CflENC:E 

3700 San Martin' tz.) 
Baltimore. MD t1 

(301) 338..4 
Telex 6849 

~ ""------ 12 December 1 "$ 

MEMORANDUM 

TO. Distribution ,\ 
FROMI Harry W. FeihsteiQ.. . 

SUBJECT. Standard Practi~~-and pr\cedures for Administration 

Enclosed you will find additions to the recently distributed Standard Practices for 
Administration manual. The~ policies set the procedures for (a) parking at ST Sel, and 
(b) ST Sellong distance telephone usage. 

As you will recall 'these matters have been discussed at various management 
meetinlS, and item (b) also has been noted by the Government u well. The 
Administration Division will, from time ... to-time, review long distance caUs to assure the 
reasonable use of the telephone system in compliance with this general policy. 

Please".include these in the Facilities section of your manual. Also, rlease discuss 
and distribute as you deem necessary. 

HWFadka 

Enclosures 

A-62 
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~t.t.~~Qr torOttie. O',~~f" 
l;l'c:at1otuJ ,.," ...... . 

·General (or A\.t.d;ij~AtI.· 

. . 

s~~§!~r.~o~e~~~f,)n" were. maticttl irnprov_ Rl~4CJetIt~1/ ov~r:.~. 
oft;h •. J)"11qp4'p:t~tj •• 'r19tt'~9then interiul!. CtlnltiJio'tce aruli •. .•..... 

~' Poj:.-n,~1all~'.pl:'ovi;d'.c:c$tb.riftfits of $1; 2S0~Of)O~. '. '.' .c' .......... . 

ReC!ontDt.ndat.t':Qll.···l··thrcutjJh .. 6 were addresse(j to GS!"C:, and·; requ4.l'eCl·· 
noiwrc1tten r •• ponlfJe(.;totD your Office. . 



If you have any questions, please call me or Robert Raspen, 
Deputy Assistant Inspector General for Auditing at 453-1232. 

Richard J. Pe1letier 

Enclosure 

cc: 
W/OIG Center Director, GSFC 
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National Aeronautics and 
Space AdmintstrEJtion 

Qfflc. of Inspector General 
Coda 200;1 
Goddard Space Aigt'lt Center 
Greenbelt, MD 20"' 

TO: 100/Center DireQtor 

FROM: 200.1/010 Center Director, GSFC 

SUBJECT: final Report on Audit of Wallops 
Flight Facility Balloon PrQqram, 
A-GO ... 91- 007 

September 25, 1992 

. . , '··'<,>~f:1f:;~~r;:~;·:>~' 
· W.b~VEtcQmpleb~d an sud! t of the Wa;11,9Pa, fl;lgbtraci,l:~t~;~~'f)",:.<~t,~~,~:~~f!;,;.i:)." 
B.~loonPr99r...Th. objective of th1!aud1t wae. to.~t."'~.'·';;·"l?F:;0";>' 
t~ov'~r.ll.conomy . andefticiency a!(.ool,at.'1l.witb~a9~t.Q1,tb.i· •••.. ~... .. .... 
NA'SA. Scientific' Balloon Proqram. Thi8included' evalDat1n9t~.]> .. ' • .',.;.~::;i;~ 

· rationale for: m~na9irtg the Program from WFF. )fllile' the. Na;t:jlonal. .., 
Scientific Balloon Facility (NSBF) and the majority of balloon 

· launches are located 1n the western United states. 

The audit showed that the Balloon Proqram was generally b.in~ 
operated in an econom.ic and efflcientmanl)er. aetween 01986 

. and 1990, a tot.at of 17'~ balloons earryin<1 scientific. pa'floade 
were launched w~th a success rate of approxitna~ely .92p.~ent. 
li'\.tl'th~)t'.I .. we found adequate rationale formanaql"'Vi ~~.,,:ro9't'am 
ft1.~m Hi'Fwhil,.e< launeb,i.ng- balloons from Q~.r qe()9t'.~!;¢·· . . 
lo~at1pns. De:sp1te the ovarall su.ccess. of tb~ ..... the.. . 

· aul1 t identi.fied several items requiring mana9ii1uUn attention. 
Theae include (1) the fiUllfiJotion of th. ne1if permanent balloon· 

. launch site; (2) malntain1nq defective balloons .in inventory;' 
. (3) NSB!' phYaieal seCUrity, and (4) scientific reporting. . . . .,. . . 

An eki t . conference w_. _eld wi th your deoigneea ()t) • .,.pr~J. .14, 
1992:. . A draft report was il1sued on Ju.ne 4$, 1992 J;'.eqt.leatin9' 
written comments £romtihe center. The eente~' S olfie·1al 
response waIB received on AUgUst 12, 1992. The; center's 
response is included after each recommendation and is presented' 
in its entirety as Attachment I to this report. . 

A total of seven recommendations were made to improve 
mansgement oversight of the balloon program, strenqthen 
irtternalcorttrQlaancl potentially provide cost benefits of 
$1/2S0~OOO. Recommendations 1 through 6 were addressed to 
GSFC. Recommendation 7 was addressed to the Associate 
Administrator for the Office of Space Science and 
Appli cati ons. 



In accordance with NMI 9910.1A, we request to be included in 
the center's concurrence cycle for closure of recommendations 1 
and 2. With respect to recommendations 3 through 6, please 
notify our office when they are considered closed. If you have 
any questions, please call me or Kevin Carson at 286-5561. 

/""\ 4-' I . 

Daniel ~ Samoviski 

Enclosure 

cc: 
W/R. Pelletier 
20l/J. Clark 

~ 
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A-OO-9l-007 September 25, 1992 

AUDIT OF WALLOPS FLIGHT FACILITY BALLOON PROGRAM 

GODDARD SPACE FLIGHT CENTER 

DIGEST 

Introduction 

The NASA Office of Inspector General (OIG) has completed an 
audit of the Wallops Flight Facility (WFS') Balloo~ Program. 
The objective of the audit was to determine the: overall economy 
an4i ef£1<;:iency associated with mana9in9 the N:.lS~SCitil~ti£i() 
Balloon Program. This included evaluat·ing therltt:1onale Eoii' 
mal'l.a9inq the proqt"8J1lfrom WEI', while the Na~ion.l SC!iem1!i.fic. 
B.lloon Facility (l~SBF) and the majority of balloon lauru:hell 
are located in the western United States. 

The WFF Balloon Program launches scientific payloads using 
balloons with volumes up to approximately 40 milU.Oll cubio· 
feet. Balloon launches l!lre currently cpnducted under contrac::t 
between NASA and the New Mexico State University.. Physical 
Science Laboratory (PSL). In addition to launchinq balloons, 
PSL is required by the contract to operate and.ntaintain the 
NSBS'. Launches are conducted from various site. throughout the 
world with most flights taking place domestically from 
Palesti ne I Texas and F()rt Sumner t New Mexico.To~al fundi~9 
for the balloon program during Fiscal 'Years (FY)1990 and 1991 
was approximately $15 million per year, including W.~F 
Managem.ent and contractor costs. 

Results of Audit 

Tbe WFF Balloon Program was generally Qeinq operat:ed. in,. an 
economic and efficient htanner. Between FY 19S!ian!i;li'V>19'O,.l'l 
total of 172 balloons carrying scient.:i.f1c p.yloads wet'e 
launched with a. success rate of approximately 92 .. p.rcen"t. 
Fl.lrther ~ we found adequate rationale for. man!lqing the proqr.-, 
from . WifE' while launching balloons from other geographic· 
locations. Deepi te the overall success of the program, the 
audit identified several issues requiring management 
attention. These include (1) the new permanent, balloon launch 
site selection; (2) maintaining defective balloons in 
inventory; (3) NSBF physical security; and (4) scientifio 
reporting_ 

A total of seven recommendations were made 
management oversight of the balloon program, 
internal controls, and potentially provide cost 
$1,250,000. Management generally concurred 

to improve 
strengthen 

benefits of 
with the 



recommendations but nonconcurred with the potential cost 
~enefi ts. 

1. Existing Government Facilities Hot Considered When 
Selecting A New Permanent Balloon Launch Site 

The Wallops Fliqht Facility, Balloon Project Office is 
acquiring land and constructing facilities for a permanent 
balloon launch site, when existinq Government launch facilities 
could be used. This situation exists because the balloon 
project office directed the contractor, conducting the surveys 
for a potential permaJ,lent launch site, not to consider an 
underutilized Department of Defense balloon facility as a 
viable location. As a result, the project office has expended 
approximately $586,000 to lease land, renovate an existing 
facility, and acquire a new facility. They further plan to 
acquire additional buildinqs and land for about $1,250,000, 
when existing similar facilities could be used. We recommended 
that WFF Manaqement refrain from procuring additional buildings 
and land until all other alternatives of existing Government 
facilities have been considered. Further, WFF Management 
should conduct discussions with appropriate Air Force officials 
to determine the potential of usinq the Holloman An balloon 
launch facility for NASA"s permanent western balloon launch 
site. Manaqement qenerally concurred with the recommendations 
but nonconcurred with the potential cost benefits (paqe 5). 

2. National Scientific Balloon Facility Maintains 
Potentially Defective Balloons In Inventory 

The National Scientific Balloon Facility (1) maintains a $1.1 
million inventory of potentially defective balloons and (2) 
does not inspect balloons for potential defects until 
immediately precedinq launch. These conditions exist because 
(1) previous ascent failures occurred using balloons 
manufactured from similar material, and (2) WFF has not 
directed the NSBF to require inspection upon receipt or 
implement a warranty clause in the contract. As a result, NSBF 
is storinq balloons unusable for science flights, and could 
potentially acquire additional defective balloons. We 
recommended that WFF Manaqement ( l) in conjunction wi th NSBF 

. formulate a plan for either the use or disposition of the 36 
potentially defective balloons, and (2) modify the contract 
with NSBF to include additional quality assurance procedures or 
a warranty clause if any siqnificant changes in balloon 
materials are made by the balloon manufacturer. Management 
concurred with the recommendations and have either planned or 
initiated corrective actions (page 13). 

3. National Scientific Balloon Facility Physical 
Security Needs Improvement 

Physical security at the NSBF needs improvement. During a site 
visi t, several potential security risks were identified such 

it 



as: (1) the main gate was unoccupied during non-duty hours; (2) 
buildings, particularly warehouses, were unlocked with no 

. security personnel nearby; and (3) employees were not openly 
displaying required identification badges. These conditions 
exist because (1) osre security has not performed routine 
surveys at NSBF and (2) the contractor was not performing in 
compliance with contract terms and conditions and the NASA 
Balloon Program Management Plan. As a result, the protection 
and safeguarding of Government property and assets are at 
risk. We recommended that GSFC security perform periodic, 
unannounced reviews at NSBF to ensure that potential security 
risks are identified and necessary changes implemented. 
FUrther # WFF Management should consider requiring NSBF 
employees to wear identification badges at all times. 
Management concurred with the recommendationlEf and have either 
~lanned or initiated corrective actions (page 11). 

4. lm2rovements Needed In Scientific Reporting 

Resuits of scientific research performed by grantees are not 
being properly disseminated to the scientific community. This 
:is occurring because technical officers are not ensuring that 
9rantees submitted required semiannual status or interim 
reports detailing the results of research accomplishments. As 
a resul t, NASA cannot ensure that (1) grantees are performing' 
in accordance with propolEfals or with grant provisions; (2) 
research previously performed is not being duplicated; and (3) 
research accomplishments are properly disseminated. We 
recommended that the Associate Administrator for the Office of 
Space Science and Applications remind technical officers of the 
requirement to receive semiannual and interim reports from 
grantees and that appropriate copies should be provided to the 
Center for Aerospace Information (CASI) for dissemination to 
the scientific community. Management concurred with the 
recommendation and have initiated corrective actions (page 19). 

S. Other Matters 

The National Scientific Balloon Facility maintains in 
inventory, 700 rolls of balloon film with a value of 
approximately $221,000. The audit showed that no specific uses 
for the film have been identified. This film occupies 
approximately 20 percent of the space in a warehouee at NSBF I 
specifically constructed to store scientific equipment other 
than payloads. The material remains idle with no specified 
determination as to its future use. Some effort should be made 
to use this film rather than to permit the material to remain 
~dle (page 21). . 
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INTRODUCTION 

The NASA Offic. of Inspector General (010) has eompleted an 
Audit of the Wallops i'liqht Facility (WFF) Balloon Prcgraat .. 
The audi t was performed in accordance with the author! ty and 
responsibility contained in NASA Manaqamellt Inatructions (NM1) 
9910.1A and 1103.27B; dated June 16 1 1989; and Januat:Y 31, 
1990, respectively. 

The WVF 8al100n Program launches scientific payloads u$iJlcJ 
balloons w-1th volumes up to approximately 40 million 9Ubic 
feet. Between Fiscal Years (FY) 1986 and 1990, 172 balloon 
l..aunohes Qecurred with a success rate of approximate1.y 93· 
percent. aalloon success is measured by a balloon's opetat"ibtl': 
cb1rinq flight. Mission success is determined by whether th., 
payload launched acquires the scientific data that it was 
designed to collect. 

Payloads for balloQn launcbes are selected through e pJ:QCe.8 
W'~.reby a NASA Research Announcement is iss14$d for sc!qUfic 
proposals. Once principal investiqatot's provide propos.,l. to 
NASA Headquarters (NHQ) , they are independently evaluated ~nd 
prioritized by leading authorities from outaide the aqency. 
Specific proposals to receive fundin9 are then selected by 
discipline chiefs (program scientists) from the Office of Space 
Science and Applications (Code S). 

Fundinq for selected proposals is divided betwe.en the 
scientific experiment/payload and launch support. Research and 
Development (R&D) funds are used for launch support, while the 
principal investiqator receives payload fundinqeither through 
a grant or a Research and Technical Operations Program (RTOP). 

USing either qrant or RTOP funding, the principal inv •• tiga't:or 
develops the scientifiC payload. During the development phas., 
the WJ!'F Balloon Project Branch, alonq with National Scientific 
Balloon Facility (NSB!') personnel, coordinates with the 
principal investi9ator issues such as: (1) eetabliabing launcD 
ti1M£rames, (2) determininq the specific telemetrYI and (3) 
other support necessary to be inteqrated with the payload. 
OM. the payload experiment is complete, it is launchecl to a 
specific a1 ti tude by the balloon to collect data. Following 
the analysi s of the data collected, the principal inv.etigator 
issues a report describinq the experiment's findings and 
conclusions. 

Prior to 1976, NHQ manaqed the Balloon Proqram with launches 
performed on a reimbursable basis through the Na.tional Science 
Foundation (NS!'). At that time, the University Center for 
AtmospheriC Research (UCAR), a NSF Contractor. manaqed and 
Qperated the NSBF, a qovernment-owned, contractor-operated 
facility in Palestine, Texas. Althouqh NHQ transferred 
management of the program to WFF in 1976, the reimbursable 
aqreement with NSF continued. In 1982, NSF transferred 
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responsibility for management and operation of the NSBr to 
NASA. At that time, a NASA Resident Manager was physically 
L'ocated at NSBr, but this position was disestablished several 
years later. 

Balloon launches are currently conducted under contract between 
NASA and the New Mexico State University Physical Science 
Laboratory (PSL). In addition to launching' balloons, PSL is 
contractually required to operate and maintain the NSBr. 
Launches are conducted from various sites throughout the world 
with most flights taking place domestically .from Palestine, 
Texas and Ji'ort Sumner " New Mexico. Total funding' for the 
Balloon Program during J!'Y 1990 and !'Y 1991 was approximately 
$15 million per year, including WJi'Ji' Management and contractor 
costs. 
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OBJECTIVES AND SCOP~ 

The . objective of the aucli t wart to determine the overall econoay 
and efficiency associated with managing the NASA Scientific 
Balloon Proqram. This included evaluatinq the rationale for 
managinq the program from WFF I whi Ie the NSBF and the major! ty 
of balloon launches are located in the western United States. 
Audit field work was completed between May 1991 and May 1992. 

The audit was performed in accordance with Generally Accepted 
Government Auditing Standards and included such examinations 
and tests of applicable records, documenta, and internal 
control s as were considered necessary in the circumstances. 
Specifically, we reviewed various laws and regulations, 
contract records, and documents pertaining to the Balloon 
Program. Interviews with responsible NHQ; Goddard space Flight 
Center (CSFC) I and WFF Balloon Project Management persotmal 
were conducted. We also contacted various contractor, Air 
Forc., and EnviroJllllental Protection Agency (Ji:PA) 
representatives. as well aa environmental peraonnel from the 
states of New Mexico and Texas. 

The siqnificant internal controls related to the Balloon 
pr~qram are contained in: 

the National Aeronautics and Space Act of 1958, as amended 
January 1990; 

Federal Acquisition Requlations (FAR); 

Resource, Conservation and Recovery Act (RCRA): 

NASA Provisions for Research Grants and Cooperative 
Agreements; and 

Statement of Work in contract NAS5-29800 with New Mexico 
State University Physical Science Laboratory. 

We evaluated and tested internal controls on a limited basis, 
to determine their adequacy and compliance. For example, we 
reviewed the process by which NHQ directs the WFF Balloon 
project office. Further; we evaluated the project office' 8 
oversight of the contractor in adhering to the contract 
statement of work. We also reviewed the procurement of 
property and construction of facilities to determine if they 
were in conformance with provisions of the National Aeronautics 
and Space Act. In addition, we assessed quality assurance 
policies in balloon manufacturing as compared to those outlined 
in the FAR and reviewed provisions of RCRA pertaining to 
Government recycling of materials. Finally, we reviewed the 
dissemination of scientific results and Governmental reviews to 
determine their compliance with the NASA Provisions for 
Research Grants and Cooperative Agreements. 
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Based. upon our tests, we found weaknesses in compliance with 
established internal controls. These weaknesses are d.escribed 
.:in detail in the "Observations and aecommendations" section of 
this Report. 
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OBSERVATIONS AND RECOMMENDATIONS 

The WFF Balloon Program was generally being operated in an 
economic and efficient manner. Between FY 1986 and 1990, a 
total of 172 balloons carrying scientific payloads Were 
launched wi th a success rate of approxbtately 92 percent. 
Further, we found adequate rationale for managing the program 
from WFF while launching balloons from other geographic 
locations. Despite the overall success of the program, the 
audit identified several issues requiring management 
attention. These include (1) the new permanent balloon launch 
site selection; (2) maintaining defective balloons in 
inventory; (3) NSBF physical security; and (4) scientific 
reportinq. Management actions to address these issues could 
potentially provide cost benefits of $1,250,000 and also 
strengthen internal controls. These items are discussed in the 
following paragraphs~ 

1. E)tisting Gc;lve[nment Facilities Not Considered When 
§et .. £ti~h New Permanent Balloon Launch Site 

The Wallops Flight Facility, Balloon Project Office is 
acquirinq land and constructinq facilities for a permanent 
balloon launch site, when existing Government launch facilities 
could be used. This situation exists because the balloon 
project office directed the contractor, conducting the surveys 
;{or a potential permanent launch site, not to consider an 
underutilized Department of Defense balloon facility as a 
viable location. As a result, the project office has expended 
approximately $586,000 to lease land, renovate an existing 
facility, and acquire a new facility. They t~rther pla~ to 
acquire additional buildings and land for about $1,250,000, 
when existino similar £aci1iti •• could b. u •• d. 
* ___ ' ..., ....... ~_n .... " ',;;.... ........ _ .... __ Jl._,~ ..... _ .-.~-•• , _A~, .. , ""'$!f 

January 1990, Section 101 (d), ~rl!!eribllt 

The aeronautical. and space activ!tl$sof tb.!United st,t.eec 
sl;ial1 be conflUct!;Jd 80 as to contribute materially .. t6:;"the 
most effective· utilization of scientific ~nd e:ttq:in.er~~v 
resources ofth4J United States, wU:h Cl0.S8 co.operatiotl 
among all interested agencies of·· the United State. in 
order to avoid unnecessary duplication of effort; 
facilities, and equipment. 

Further, in Section 203 (c}(6), the Act states that: 

Each department and agency of the Federal Government shall 
cooperate fully with the Administration in making its 
services, equipment, personnel, and facilities available 
to the Administration, ... 

In 1985, NASA/WFF developed a Safety Analysis Report, assessing 
the risks associated with launching balloons in the qeoqraphic 
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area surrounding Palestine, Texas. The report concluded that 
population areas east of Palestine were increasing and· that 
balloons flown in that direction should be reduced to avoid the 
probability of injury to personnel and damage to property. The 
report recommended that NASA assess and evaluate balloon launch 
ai tes in less congested population areas such as the western 
Uni ted States. 

Based on the results of the safety analysis report, the "FF 
project office, in 1986, directed NSBF to conduct surveys for 
a semi-permanent balloon launch site located in the western 
United States. NSBIr produced a comprehensive survey report of 
six .,i te areas located in Arizona, New Mexico, Nevada, and 
Utah. In this survey report,'NSBF recommended the Fort Sumner, 
New Mexico si te as offering the best considerations for the 
semi-permanent balloon launch facility. The "FF balloon 
project office concurred with the report's recommendation and 
selected Fort Sumner. Between FY 1987 and 1991, the project 
office expended approximately $91,000 renovating existing 
facilities and leasing land and facilities at the Fort Sumner 
site. The table below shows the facilities that were 
renovated, and land and facilities leased for operational use 
at the semi-permanent site. 

Project FY Cost 

Aircraft Hanger 88 $61,000 
Renovation 

Aircraft Hanger/Office 87-91 24,000 
Building Lease 

Land Lease 87-91 6,000 

Total $91,000 
====== 

In 1988, the WFIr balloon project office directed NSBF to 
conduct site surveys for a permanent (vs. semi-permanent) 
balloon launch si te located in the western U. S. The proj ect 
o£f1ce established that a western permanent balloon launch site 
was required to satisfy the potential influx of balloons that 
would have been launched from Palestine. NSBF produced a 
comprehensi ve survey report of site areas located in Arizona, 
New Mexico, and Nevada. The report indicated that 40 site 
areas were considered. NSBF communicated the 40 site areas to 
WFF Management at a PSt Quarterly Review. Fort Sumner was not 
one of the recommended sites in the Quarterly Review. 

NSBF reduced the 40 site areas to 13 for which they prepared 
indi vidual si te surveys. However, the Contracting Officer's 
Technical Representative (COTR) did not review the 13 
individual site surveys conducted by NSBF. The comprehensive 
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survey concluded that Fort Sumner should be the s1 te of the 
permanent western balloon launch facility. The project office 
again concurred with this recommendation. 

'!'he project office and NSBF, for both the 1986 and 198.8 sitflt 
survey reports, established criteria for selecting sites with 
existing facilities that will support balloon launch 
operations. Althouqh this criteria existed, neither the 
project office nor NSBF considered the Air Force balloon launch 
£acili ty located at Holloman Air Force Base (AFB), New Mexico. 
px'oject office personnel informed us that they directed NSBJ' 
not to consider the Air Force facility as a potential site. 
~is request was made even though NASA balloons had been 
successfully launched from this location in previous· years. 
The project office's major concern was the site's proximity to 
Mexico. However. Air Force Balloon Program personnel informed 
us that, on only one occasion did a balloon, launched from 
Sol loman, land in Mexico. Both the balloon and payload were 
successfully recovered. 

Personnel at Holloman, including the head of the Air Force 
lligh-Alti tude Balloon Proqram, informed us that the balloon 
facili ty was underutilized. They also stated that the faciLity 
could easily accommodate NASA's western U.S. balloon launch 
campaign. Further, existinq facilities such as an office 
buildinq, a staging bUilding, storage areas, and a rectangular, 
hard..-surfaced launch pad were already in place and would not 
have to be constructed. 

In 1989, an anticipated loss of use of the leased aircraft 
hanger at the Fort Sumner semi-permanent si te, prompted the 
project office, and NSBF, to consider acqu!rinq land to beqin 
construction. of permanent facilities f9r the ballQon proqr~ at· 
Fort Sumner. The aud! t showed the project office has expended 
approximately $495,000 on a building and has plana to acquire 
additional buildings and land for about $1,250,000 for the Fort 
Sumner facility. The table below shows acquisitions that have 
occurred or are planned since the selection of Fort Sumner as 
the permanent balloon site. 
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Project 

Pre-Engineered Balloon 
Staging Facility 

Addition to Balloon 
Staging Facility 

Land (8.149 acres) 

Launch Vehicle 
Operation/Storage 
Facility 

Total 

I'Y 

91 

93 

92 

94 

Status 

Completed 

Planned 

Planned 

Planned 

$495,000 

10,000 

500,000 

$1,745,000 
========= 

As a result of not considerinq the existinq Holloman AFB 
facilities, NASA may have unnecessarily expended a total of 
$586,000, including $495,000 for construction of a permanent 
staginq facility at Fort Sumner. This amount will further 
increase with planned FY 1992 through I'Y 1994 expenditures of 
$1,250,000. 

The WFF project office informed us that the primary objective 
of the western launch site will be to meet the requirements of 
turnaround flights. Turnaround is a condition where the winds 
are light and variable with no predominant direction, thereby 
providing conditions for extended flight dUration for the 
balloon while remaining within line of site of the telemetry 
tracking station at the launch site. The required area of 
operation for this type of flight is considered to be a circle 
of approximately 300 nautical mile radius about the launch 
site. According to the project office, turnaround flights can 
not be performed from the Holloman AFB launch facility because 
it is located just 55 miles from the Mexican border. Further, 
NSBF operational flight criteria requires that a 50 mile buffer 
be maintained between the balloon and any non-operational 
flight areas for termination purposes. The proj ect office 
maintains that this requirement could result in a termination 
on almost every flight from Holloman immediately after launch 
because of only a five mile operating area in the direction of 
the border. Therefore, it was WFF's conclusion that launching 
from Holloman constituted an unacceptable operational risk for 
the NASA Balloon Program. 

Although WFF stated that the Fort Sumner site was to be used to 
meet the requirements for turnaround flights, the majority of 
the flights conducted from Fort Sumner since 1987 were flown in 
an easterly direction. An internal project office study, dated 
March 30, 1992, analyzed every balloon flight to date from Fort 
Sumner and transposed the trajectories as if the flights had 
been launched from Holloman AI'S. The study concluded that of 
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the 43 flights to date from Fort Sumner, 12 flight., or 28 
percent, would have been terminated or cancelled due to. the 
proximity to Mexico. However, this study showed that 31 
flights, or 72 percent of the flights to date from Fort Sl.UIQler 
could have been flown from the existing launch facility at 
Holloman AFB. 

We question whether the project office should continue with 
plans to construct facilities for a perm$nent launch faoility 
at Fort SUll\;ner when their own internal study· haa shown tbat. 
over 70 percent of the fliqhts to date could have been l.~hed 
from the existing Holloman AF8 facility. Further, the existinq 
facilities at Fort Sumner are more than adequate, to support 
the 11m! ted number of fU.ghts that the study. showedeouldnot 
be flown. from Holloman AFS. In our opinion; the Balloon 
Project Office should. thoJ:ouqhly evaluate the use of Bo l},omaiJ , 
Ai'B as the perman6,nt ballo()n launch 8i te before construotino' 
any new government £aci1i ties. The potential e2tista for NASA. 
to save $1,250,000 if it is determined that Holloman. Ad would 
satisfy the requirements of the balloon project o·£fice. 

REOOMMENDATION 1 

WlrS' Management should refrain from procuring additional 
buildings and land at the .Fort sumner, New MEu{ico balloon 
facility until all other alternatives of using existinCjl 
Government facilities have been considered. 

RECOMMENDATION 2 

WlrF Management should conduct discussions with approp~i.teA1r 
Force off1.oials.to determine the potential.Q£ ueinq tn. 
Holloman AFS balloon launch facility fOr NASA' 8 permanent. 
western balloon launch site. . 

MANAGEMENT RESPONSE TO RECOMMENDATIONS 1 AND 2 

Concur (Nonconcur. with Dollar Savings). NASA' s orig~nal 
conclUsion reqardj.ng the use of the Holloman "ir rorc:;e Base 
(HAFS) balloon launch site as its western launch site was. 
based on our knowledqe of the Holloman facility,. particularly 
in relation to its inability to meet the Balloon Pr,og'ram' III 
··wind turnaround" launch requirement. In Marell, 1992, in 
response to the OIG's continuing interest in that sit., we 
revisited our evaluation of Holloman and again confirmed our 
original conclusion that the HAS'S could not adequately 
support the NASA requirement. We explained this in detail to 
the 010 at the ex! t conference, and the oro acknowledged the 
significance of the Balloon Program's "wind turnaround" 
requirement by revising its Discussion Draft Report. The OlG's 
conclusion and assertion that dividing flights between BAra 
and the Fort Sumner site as an acceptable approach is incorrect 
because the "turnaround" trajectory a balloon experiences ia 
random based on winds, and it is not possible to predict which 
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fliqht would have to be launched from the Fort Sumner si te to 
avoid premature termination. Therefore, the approach offered 
by the 010 is unworkable. To date, the dollar loss to NASA for 
the balloons required for the 12 premature mission terminations 
referred to in the 010 report would be $900,000. This fiqure 
does not include dollars associated with additional siq.nificant 
resources that would be required to meet the OIO's two-site 
acenario. In addition, 'WFF management has recently discussed 
wi th Air Force Balloon Project personnel the Holloman 
Facility's capability of meeting the NASA permanent launch site 
requirement. The Air Force personnel indicated that their 
balloon launch facilities and equipment could not meet the 
1argest balloon volume and heaviest payload requirements of the 
NASA proqram. Based on NASA's internal deliberations and on 
NASA's discussions with Air Force Balloon Program officials, we 
think we have complied with the OIG's Recommendations 1 and 2 
and that due consideration be given to the use of other 
90ver~ent facility alternatives, including HAFB. 

EVALUATION OF MANAGEMENT RESPQNSE (RECQMMENDATIONS 1 AND 2) 

The actions taken by manaqement as detailed in the center's 
response do not adequately meet the intent of recommendations 1 
and 2. The center's response indicates the Holloman Air Force 
Base (HAFB) site cannot meet the balloon program's wind 
turnaround launch requirement. While Fort Sumner is a viable 
location for conductinq turnaround flights, documentation 
obtained during the audit indicates that Fort Sumner was also 
justified for easterly fliqhts that could not be conducted from 
Palestine, Texas because of safety considerations. The OIO's 
observations and recommendations concerning Fort Sumner are 
based on the premise that construction of permanent facilities 
is not justified because the majority of fliqhts conducted from 
this facility since 1987 were flown in an easterly direction 
and could have been launched from BAFB. 

We believe that serious consideration should be given to 
uti Uzing the HAFB launch s1 te for those f11qhts that do not 
have to be launched from Fort Sumner. An internal project 
office study concluded that over 70 percent of the fliqhts 
conducted from Fort Sumner to date, could have been launched 
from the HAFB launch facility. The audit clearly showed that 
utilization of HAFB could provide NASA with an opportunity to 
limit program costs by $1,250,000. Further, the existing 
facili ties at Fort Sumner were more than adequate to support 
the limited number of flights that could not be flown from 
HAFB. As a result of the audit, the center has decided to 
forgo construction of the planned launch vehicle 
operation/storage facility estimated to cost $500,000. NASA 
cou,ld save an additional $750,000 if the HAFB launch site is 
utilized. 

The center r S response states 
resources would be required 
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s.:enario. Since no details were provided, we question what 
s-i~ificant add! tional resources would be required to launch 
from RAFS as opposed to other 8i tes from which balloons are 
launched. Between 1976 and the present, approximately 40 
percent of all balloons were launched from sites in foreign 
countries and other parts of the continental United States 
(other than Palestine, Texas or Fort Sumner). NASA did not 
have to construct permanent facilities at these locations to 
accommodate launches. The audit showed that not only has NASA 
launched from HAFB in the past, but that permanent facilities 
already exist at this location. 

The center's response also states that discussiona with Air 
Force personnel indicated that the SAFB launch facilities and 
equipment could not meet the larqest balloon volume and 
heaviest payload requirements of the NASA program. To our 
~owledqe, this information was obtained telephonically by the 
balloon project office from the Air Force· a aSlli8t~t 
contractinq officer. Our discussions were held with the 
di rector of the Air Force's balloon program who informed us 
that BAFB could accommodate NASA I s flights. As a min1D1U1ft, 
the balloon project office should formally meet with Air Force 
proqram personnel, discuss proqram requirements, and document 
why HAFB can or cannot be utilized. ' 

We will remain in the concurrence cycle for each of these 
recommendations. In doing so, we will be able to review all 
documentation and assess the results of all discussions before 
the recommendations can be closed. 
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2. N,tion!1 Scientific BalloqnFacility Maintains 
Potent!ally Oefective Balloons In Inventory 

The National Scientific Balloon Facility (1) maintains a $1.1 
million inventory of potentially defective balloons and (2) 
does not inspect balloons for potential defecta until 
immediately preceding launch. These conditions exiat becaus. 
(1) previoua ascent failures occurred using balloona 
manufactured from similar material, and (2) WFl!" haa not 
directed the NSBJ!' to require inapection upon receipt or 
implement a warranty clause in the contract. As a result, NSSr 
is storing balloons unusable for science flights, and could 
potentially acquire addit:f,onal defective balloons. 

The, Federal Acquisition Regulation (FAR) instructs Gover~nt. 
afticial. in ~valuating: ~nd reviewing inventoJ:yand material •• 
For example, FAR Subpart 46.102 entitled Upolicyff, statea; 

-a~nci.a shall ensure ,that contracts j.nclude. ilUlpectiotl 
anef.' otl),er qu~Uty requirements, including warran.~ clIlQ ••• 
when appropriate, that are determined necessary to protect 
the Government's interest; and 

-Gov~rnment contract, quality assurance is conducted bef.ore 
acceptance, by or under the direction of Government 
personnel. 

FAR Subpart 46.405 enti tIed, "Subcont.racts" , states that 
Government contract quality assurance on subcontracted auppl:.$. •• 
shall be performed only when required in the Government's 
interest. The primary purpose is to assi st the. cQutract 
adlid:'.nisb:ation off·ice cognizant of the prime contractor'.,"plan:t 
in determining: the conformance of subeontract.dsupplies>.· Q~t 
services with contract requirements. Further, FAR 46.407. 
entitled "Nonconforming Supplies or Services" I stat.. that: 
contractinq officers should reject supplies or services not 
conforminq in all respects to contract requirements. 

The aud! t. ,showed that N$SF maintains 1n lnvelltory I 36. balloon.~i< 
identified as beinq. potentially defective, with ftG .. specifiAr' 
plans for fut~re use or disposi tion. The rationale providM,b'fc ' 
WFF and' NSBl!' for not usinq them was that past fai·lu·res occurred 
wi th other balloons manufactured with the . same lot· .0£· 
materials. Despite being identified as potentially, defective';. 
no physical inspections of any of the 36 balloons have ever 
been performed to confirm this claim. 

These defective balloons, with a value of approximately $1.1 
million, represent 40 percent of the total NSBF balloon 
inventory at the end of I!'Y 1990. The majority of theee, 
balloons, have been maintained in inventory Since ,the early 
1980's. The table below shows how the defective belioons were 
obtained, the number, and the acquisition cost. 
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How Obtained Number Cost 

Transferred to NASA from NSF 10 196,412 

NASA-Acquired (Prior Contract) 25 886,569 

NASA-Acquired (Current Contract) ....l 30 1 000 

Total 36 $1,112,981 
= ======== 

As the table shows, 26 of the defective balloons were obtained 
with NASA funds, but only one under the current contract with 
New Mexico State University, Physical Science Laboratory. 
Twenty-five were procured under the previous contract and ten 
were provided to NASA when the National Science Foundation 
transferred the program in 1982. Between FY 1986 and 1990, an 
average of 44 new balloons per year were procured and 
subsequently launched while the 36 defective balloons remained 
in inventory. No plan has been formulated addressing the use 
or disposition of the defective balloons. 

Although the majority of defective balloons were manufactured 
in the early 1980's, the potential exists that this condition 
could also occur on the present contract. For example, the 
audit showed that NSBF does not inspect new balloons for 
potential defects until immediately preceding their launch. 
Although quality assurance is performed on individual balloon 
components during manufacturing, there is no warranty proviSion 
in the contract with NSBF to ensure that balloons currently 
being procured meet NASA specifications. Wi thout such 
provisions, NASA has no recourse with the contractor if 
defective balloons are received. 

FAR section 46.407 states that "the contracting officer shall 
ordinarily reject supplies or services when the nonconformance 
adversely affects safety, ... , reliability, durability, 
performance, ... , or any other basic objective of the 
specification. If In our opinion, balloons made with defective 
material should not be accepted and the contract should be 
appropriately credited. Further, quality assurance can be 
improved by physically testing balloons upon receipt. WFF 
Management stated that inspection upon receipt was not viable 
because it could result in damage to the balloon. 

Representatives of the Air Force's Balloon Program informed us 
that in a few instances, they have received defective 
balloons. In these instances, the balloon manufacturer either 
replaced the defective balloon or appropriately credited the 
contract. Since both NASA and the Air Force use the same prime 
contractor; and the same manufacturers fabricated the balloons; 
NASA should receiVe the same consideration. In discussions 
wi th WFF Management personnel, we asked whether a warranty 
clause had ever been considered for the NSBF contract. They 
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informed us that a warranty clause had been consid.red in the 
past. However I none was implemented because of the cost and 
the difficulty in identifying responsibility on failures. 

When balloon failures originally started to occur, WB'lF 
Management initiated efforts to improve quality assurance 
techniques. Examples of improvements made include: (1) testinv 
of balloon film in a Research and Development laboratory at 
WFF; (2) on-site visits of balloon manufacturers; and (3) 
requiring the prime contractor to perform quality assurance 
tests. Despite these efforts; further improvements can be made 
to protect the Government's interest. 

In our opinion, if the manufacturer makes significant chanqes 
in balloon materials, WEF Management should either require 
addi tional quality assurance procedures, or insert a warranty 
c lauee in the contract with NSBF I to ensure that NASA receives 
appropriate credit when defective material is receiVed. 

RECOMMINPATION 3 

WFF Management should modify the contract with NSBF to include 
additional quality assurance procedures or a warranty clause if 
any significa.nt changes in balloon materials are made by the 
balloon manufacturer. 

MANAGEMENT RESPONSE 

Concur. The existinq contract for the Operation and 
Maintenance of the Balloon Facility requires that all material, 
including balloons and balloon materials, purchased under the 
contract conform to established and approved specifications and 
criteria. The new contract that will take effect October 1, 
1992, will include this same requirement as well as a special 
contract requi rement for additional quality assurance testinq 
or other procedures in subcontracts for balloons or balloon 
materials where any siqnifieant change in balloon materials, 
components, or manufacture thereof, are made by the suppliers. 
Wi th the inclusion of these clauses in the new contract, this 
recommendation would be considered closed as of the effective 
date . 

. fk.Vl\LUATION OF MANAGEMENT RESPONSE 

The actions planned are considered responsive to the intent of 
the recommendation. 

RECOMMENDATION 4 

WFF Management in conjunction with the NSBF shOUld formulate a 
plan for either the use or disposition of the 36 potentially 
defective balloons. 
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~AGEMENT RESPONSE 

Concur. NASA's plan for the use and disposition of the 36 
tt suspect" balloons in inventory is to continue our current 
practice of using these balloons for flights in which balloon 
success is not a requirement for mission success. These 
"suspect" balloons will be used on a case-by-case basis for 
testinCJ' in support of new launch techniques, qualifyinCJ' new 
launch personnel, and conducting flight test of new ground and 
flight equipment. The rate at which these balloons will be 
used will be dependent upon the yearly testing requirements of 
the program. Since these balloons represent a resource that 
can be used for these types of tests, their disposal would 
require buying new balloons at"additional cost. As a matter of 
interest, four balloons from this inventory have been used this 
year in support of testing for the program, and the use of as 
Jftany as six additional balloons is anticipated before the end 
of the fiscal year. This approach has been documented to the 
NSBF and this recommendation should be considered closed. 

EVALUATION OF MANAGEMENT RESPONSE 

The actions taken are considered responsive to the intent of 
the recommendation. 
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3. National Scientific Balloon Facility Physical 
,Security Needs Improvement 

Physical security at the NSBF needs improvement. During a site 
visit, sev&ral potential security risks were identified such 
as: (1) the main'gate was unoccupied during non-duty houre, (2) 
buildings, particularly warehouses, were unlocked with' no 
securi ty personnel nearby; and (3) employees were not openly 
displaying required identification badges. These conditions 
exist because (1) GSFC security has not performed routine 
surveys at NSBF and (2) the contractor was not performinq in 
compliance with contract terms and conditions and the NASA 
Balloon Proqram Manaqement Plan. As a result, the protection 
and safequardinq of Government property and assets are at risk. 

The contract statement of work for operation of NSSI!' requira. 
the contractor to provide all services necessary for the 
operation and maintenance of the faci 11 ty I includinq plant 
security and visitor control. 

Section 1.:2.3.8, of the NASA Balloon Program Management Plan; 
enti tled "Physical Securi ty"; states that NSSF securi ty 
personnel will be used to ensure plant security. In addition, 
the plan states that security quards will be responsible for 
overall security within NSSF to include vandalism prevention, 
door and lock security, and routine security patrols. 

During an initial site visit to NSBF, several potential 
security risks were noticed. For example, upon enterin~ NSBF 
during early morning, but prior to reqular business hours, the 
main qua.rd gate was observed unlocked and unattended. At the 
same time, we found unlocked warehouses containinq a wide 
variety of Government-owned equipment, with no visible security 
nearby. 

Gsrc security personnel informed us that even though NSBF was a 
Government-owned facility, they had never conducted any type of 
survey to determine whether ex1stinq security wa,s adequ.t.~ 
After these observations were brought to GSFC/WFF .and NSSF 
management's attention, we were informed that cbanqes would be 
implemented. On a later visit to NSBF, we noted that 
improvements had been made. Theseinc1uded the quaX'd locltin~ 
the gate when unattended during off-duty hours, and warehouse 
entry ways locked when security was not nearby. 

~lthouqh some corrective actions have been taken to ensure 
compliance with the contract and the NASA Balloon Program 
Management Plan, we believe that further improvements are 
needed. For example, although employees carry identification, 
we observed that it is not openly displayed at NSBi'. This is 
contrary to procedures at the contractor's headquarters at New 
Mexico State University, where personnel are required to 
display identification badges at all times while on-duty. 
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proper display of identification ensures that only authorized 
p~rsonnel are on the premises. 

Security measures should be proactive in nature and require 
continuous monitoring to be successful. Periodic, unannounced 
reviews by GSrC security personnel would ensure that potential 
security risks are identified and necessary changes are 
implemented. 

flICOMMlNDATION 5 

Gsrc security should perform periodic I unannounced reviews at 
NSSr to ensure that potential security risks are identified and 
necessary changes implemented. 

~GEMENT RESPONSE 

Concur. We concur with this audit recommendation as a means of 
providing long-term security oversight of the NSSI' contract. 
The results of a physical security survey conducted in May 1992 
by a representative of the GSrC Security Office (GSO) will 
serve as the baseline for future reviews. 

EVALUATION 01' MANAGEMENT RESPONSE 

The actions taken are considered responsive to the intent of 
the recommendation. 

RECOMMENDATION 6 

wl'r management should consider requiring NSSI' employees to wear 
identification badges at all times. 

MANAGEMENT RESPONSE 

Concur. Based on the result of GSO's physical security 
survey, we are considerinq implementation of a requirement for 
NSBI' employees and/or visitors to display identification badges 
at all times while on the facility. OUr final decision will 
become effective upon renewal of the NSBI' contract. 

EVALUATION 01' MANAGEMENT RESPONSE 

The actions planned are considered responsive to the intent of 
the recommendation. 
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4. Improvements Needed In Scientifi~ Reporting 

Results of scientific research performed by grantees are not 
being properly disseminated to the scientific community. This 
:i. s occurring because technical officers are not ensuring that 
grantees submitted required semiannual status or interim 
reports detailing the results of research accomplishment".. A. 
a result. NASA cannot ensure that (1) grantees are pelrforming 
:1n accordance with proposals or with grant provisions; . (2) 
research previously performed is not be1n9 duplicated; and (3) 
research accomplishments are properly disseminated. 

NASA Research Grants and Cooperative Agreements contain a 
clause entitled Technical Reports and Publications. Section 
(c) of the clause states that brief, informal semiannual status 
reports l which shall include concise statements of re •• arch 
accomplished during the reporting period shall be eq'bmitt.ed. 
This is a minimum reporting requirement. Grante.e. are,fuwthezw 
urged to submit interim reports to publisb, whenever th~c 
research has reached a point where it is lo.qiclill to .ummar1z .• 
the results, a phase has been completed, or slqnificant nQ 
findinqs are made. Copies of all reports shall be submitted to 
NASA and the Center for Aerospace Information, (CASI) . whoa. 
purpose is to assure proper dissemination to the scientific 
community. 

As part of the audit, we interviewed six technical off:icers 
responsible for monitorinq qrants for scientific proposals that 
would eventually be launched as payloads on NASA balloons. 
None of the six interviewed required their grantees to. sublJtit 
sem~annual or interim reports. We found only two qrantees that 
voluntarily ~ or at all,.. provided these reports. . We yere, 
informed that documentation technical officers rely upoQ for 
assessing research results is the annual grant renewal 
proposals. Grantees prepare renewal proposals as justification 
for funding for the next fi seal year. Each renewal prop.osal 
includes a description and results of the previous year's 
research accomplishments. 

Although the renewal proposal contains details 01 the. prev1,ous 
year's research accomplishments l it does not provide for timely 
reporting of reBul ts ae the semiannual or inte:r:im. reports 
would. Further I the reeul ts detai led in renewal proposals are 
not being provided to CASI for dissemination to the sCientifi.Q. 
community. OUr review of 23 qrant proposal renewals submitted 
between 1985 and 1991 showed that none of the research results 
were submi tted to CAS! . For example, one grant with the 
University of Washinqton was for basic research on primary 
cosmic radiation. The annual grant proposal renewal requested 
fundinq of $300,056; starting November 1, 1990; to continue the 
research. The prior year's performance period occurred from 
November 1, 1989 to October 31, 1990. We reviewed the 
inform~tion and report listing from CAS! for any semiannual or 
interim reports issued on this research. We found no mention 
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of any reports issued to support any of the research 
c::::ompleted. 

Had the required semiannual reports been prepared and submitted 
to CAS I , the results of the research completed to date would 
have been available for dissemination to the scientific 
communi ty. Further, by not submitting these reports, NASA 
cannot ensure the grantee is performing in accordance with the 
proposal or that similar research has not already been 
accomplished. In our opinion, proper steps should be taken to 
ensure that the results of all research performed under NASA 
grants is properly reported and disseminated to the scientific 
community. 

RECOMMENDATION 7 

~e Associate Administrator for the Office Gf Space Science and 
Applications should remind Technical Officers of the 
requirement to receive semiannual and interim reports from 
grantees and that appropriate copies should be provided to 
C~SI for dissemination to the scientific community. 

~AGEMENT RESPONSE 

Concur. We concur in the first portion of this recommendation 
and have taken steps to remind all OSSA Technical Officers of 
the established requirement for submission of these reports. 

However, we do not agree with the second half of the 
recommendation which calls for dissemination of copies of these 
reports to the scientific community through CASI. These 
~nterim reports typically would not be expected to contain 
complete or even good science data. Instead, dissemination of 
resul ts from our science programs is made through the 
1ong-standing procedure of publication in peer-reviewed 
journals and at scientific meetings; this process filters 
results which are not adequately substantiated and ensures that 
the results of our missions are presented in the full context 
of contemporary research in the field. Moreover, it is our 
understanding that CAS I is more frequently used for 
engineering results than for scientific results; consequently, 
even publication of final research results in CASI would not 
necessarily improve the breadth of dissemination to the science 
community, when compared with current practice. 

EVALUATION OF MANAGEMENT RESPONSE 

The actions taken are considered 
the recommendation. We concur 
concerning the dissemination of 
CASI. 
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S. Other Matters 

a. NSBF maintains in inventory, 700 rolls of balloon film with 
a value of approximately $221,000. The audit showed tha.t no 
specific uses for the film have been identified. This film 
occupies approximately 20 percent of the space in a warehouse 
at NSBF, specifically constructed to store scientific equipment 
other than payloads. The material remains idle with no 
specified determination as to its future use. Some effort 
should be made to use this film rather than to permit the 
material to remain idle. 

MANAGEMENT RESPONSE 

'!'he 700 rolls of balloon film in inventory are composed of 
primarily two elements: approximately 300 rolls of French film; 
and 400 rolls of Raven and Winzen film. The French film 1s· a 
current film being manufactured and used by the French in their 
balloon proqram. This film was oriqina11y bought to provid. 
options if the U.S. manufacturers were not successful in 
developing their own films. Since this was not the cas .• and we 
have two very successful films, we do not need to build 
balloons from French film. We are interested however in 
determining what makes "good" balloon film and are therefore 
using this film on an as-needed basis for research and 
development testing. The plan for the future would be to 
continue this until it is determined as no longer useful. The 
400 rolls of Raven and Winzen manufactured films do not meet 
our approved balloon film criteria and therefore cannot be used 
in support of the scientific program. We plan to dispose of 
the unusable film in the most economical way to the qovernment. 

D. During the audit, we found that balloon remnants were 
routinely discarded in local landfills after launch, without 
exploring the possib11i ty of alternative uses such as 
recycling. In the draft audit report # we recommended that WFF 
Management perform a study to determine the feasibility of 
recycling balloons. WI' Management conducted a study which 
concluded that recycling was not a feasible procells for 
disposing of balloons. In addition. there was: not a viable 
market for used balloons. As a result of WI' Management's 
actions in this area, we have eliminated this observation and 
recommendation from the final audit report. 
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6. General Comments 

We wish to acknowledge the cooperation of all NASA 
Headquarters, GSEe, WFF, and Contractor officials contacted 
during the audit. 
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lNTRQpUCOON 

GSFC RESPONSE TO 010 
6126fJ2 Draft Repen 

A·GO·91-007 
Page 1 

The draft report documenting the OIG audit of the Wallops Flight FaciJity Balloon Program, A·GO .. 
91-007, has been completed. Of the eight recommendations made by the 010 in their tepon. . 
Recommendations 1-7 are addressed to Goddard Space Flight Center. Recommendalion 8 is 
addressed to NASA Headquarters. Recommendations 1 and 2 address WFF managcmenJt s 
selection of Fort Sumner. New Mexico. as the new semi-permanent launch facilityinstet\d of 
Holloman Air Force Base. Recommendations 3 and 4 address NASA'3 balloon and balloon 
material acceptance procedures. Recommendation S addresses NASA t sapproach to ~ of 
expended balloons. Recommendations 6 and 7 address the National Scientific BalJooR Facility·s. 
(NSBFs) physical security. Although we are able to concur with all the recommenda.lions. our 
concurrence does not imply complete agreement with aU the 010's observations or allthc 010's 
inferences drawn from some of those observations. From our standpoint. the recommendaljons 
are not completely consistent with the observations and therefoIC can be agreed with even though 
we think some observations and resulting conclusions are incorrect. We have discussed these 
concerns in detail with the 010 at the April 14, 1992. exit conference. 

OIG RECOMMENDAVON L:... (SO) 

WFF management should re/rain/romprocuring additional buUdinBsand ltmd ai theFon Sumner, 
New Mexico. balloon facility unli! all aliter alternatives a/utilizing existing Government/acUities 
have been considered. 

OSEe RESPO~SE TO RSCOMMJ;NPAIIQN k (SO) 
CONCUR WIlli RECOMMEI\'DA nON 
See Below Narrative and Response to Recommendation 2. 

This 010 recommendation and the following Recommendation 2 address the use of the HoJJoman 
Air Force Base balloon launch site as an alternative to the Fon Sumner, New Mexico, site selection 
made by WFF management. Our following response responds to both Recommendations 1 and 2. 

alG RECQMMENDAVQN~(Sl.250.000) 

WFF management should conducl discussions with appropriate Air Force officials to derermilJt lhe 
pOlencial o/using the Holloman AFB balloon launchjaciliry for NASA's permanent western 
balloon launch sire. . 

OSEe RESPONSE TO BECQMMEl\1J)AIION ~ ($550,000) 
CONCUR WI11i RECOMMEl\1)A nON 
DIG DOLLAR FIGURES SHOULD BE REVISED TO $550.000. 
IN ANY CASE NO SAVINGS CAN BE ACHIEVED AS A RESULT OF 
:MANAGEMENT ACTION, AS DESCRmED BELOW. 

NASA's original conclusion regarding the use of the Holloman Air Force Base (HAFB) balloon 
launch site as its western launch site was based on our knowledge of the Holloman facility, 
particularly in relation to its inability to meet the Balloon Program's "wind rumaroundnlauncb . 
requirement. In March 1992, in response to the 01G's continuing interest in that site, we revisiled 
our evaluation of Holloman and again confIrmed our original conclusion that the HAFB could not 
adequately suppon the NASA requirement. We explained this in detail to the 010 at the. exit 
conference, and the 010 acknowledged the significance of the Balloon Pro~ts "wind 
turnaround" requirement by revising its Discussion Draft Repon. The 010 s conclusion and 
assertion that dividing the flights between HAFB and the Fon Sumner site as an acceptable 
approach is incorrect because the "turnaround" trajectory a balloon experiences is random based on 



GSFC RESPONSE TO 010 
6/26/92 Draft Report 

A-00-91-007 
Page 2 

winds, and it is not possible to predict which flight would have to be launched from the Fon 
Sumner site to avoid premature termination. Therefore, the approach off~red by the 010 is 
unworkable. To date, the dollar loss to NASA for the balloons required for the 12 premature 
mission terminations referred to in the 010 repon would be S9OO.000. This figure does not 
include dollars associated with additional significant resources that would be required to meet the 
010's two-site scenario. In addition, WFF management has recentl~ discussed with Air Force 
Balloon Project personnel the Holloman Facility's capability of meeting the NASA permanent 
launch site requirement. The Air Force penonnel indicated that their balloon launch facilities and 
equipment could not meet the largest balloon volume and heaviest payload J'e9uircments of the 
NASA Program. Based on NASA's internal deliberations and on NASA's discussions with Air 
FoTte Balloon Program officials, we think we have complied with the OIO's Recommendations 1 
and 2 that due consideration be given to the use of other government facility alternatives, including 
HAFB. 

The Fort Sumner facility cost figures in the OIO's June 1992 Draft Repen. Pige 13, should be 
revised based on the most recent WFF management decisions. The current estimate for completion 
of the faciJity at Fen Sumner is as follows: 

Land (8.149 acres) 
Addltions to the staging facility 
Total 

FY92 
FY93 

Planned 
Planned 

$ 10,000 
$540,000 
S550,Ooo 

Note: There are no doUar savings associated with our completion of Recommendations 1 and 2. 

ACflON RESPONSIBILITY: 
CLOSURE OFFICIAL: 
CONCURRlNO OFFICIAL: 
PROJECTED CLOSURE DATE: 

QIG RECOMMENDATION J.;.. ($0) 

842/R.Nock 
842/H. Needleman 
B40/L. Early 
Completed 

W FF management should modify IhI conrracr wilh NSBF to include additional quality assurance 
procedures or a warranty claus, if any significant changes in balloon materials are made by lh1 
balloon manufacturer. 

G SFC RESPONSE TQ RECOMMEl\TJ)ATION J;,. (SO) 
CONCUR WITIi RECOMMENDATION 

The existing contract for the Operation and Maintenance of the Balloon Facility requires that all 
material, including balloons and balloon materials, purchased under the contract conform to 
established and approved specifications and criteria. The new contract that will take effect October 
1, 1992, will include this same requirement as well as a special contract requirement for additional 
quality assurance testing or other procedures in subcontracts for balloons or balloon materials 
where any significant chanJe in balloon materials, components. or manufacture thereof, are made 
by the supplien. With the mclusion of these clauses in the new contract this recommendation 
would be considered closed as of the effective date. 

AcnON RESPONSIBnJTY: 
CLOSURE OFFICIAL: 
CONCURRING OFFICIAL: 
PROJECTED CLOSURE DATE: 

842/R. Nock 
8421H. Needleman 
8401L. Early 
October 199a 



QIG RECOMMQiDAVQN!:... (SO) 

GSFC RESPONSE TOOlO 
6/26/92 Draft Report 

A-GO-91-007 
Page 3 

WFF managemem in conjullction with The NSBF sltould[ormulate a plan for either their we or 
disposition a/the 36 potentially defeclive bal/oons. 

OSEC RESPONSE TO RECOMMEJ\TQATIQN 4i (SO) 
CONCUR WIlli RECOMMENDATION 

N'ASA's plan for the use and disposition of the 36 "suspect" balloons in inventory is to continue 
our current practice of using these balloons for flighlS in which balloon success is not a 
requirement for mission success. These "suspect" balloons will be used on a case-by-case basis 
for testing in suppon of new launch techniques, qualifying new launch personnel, and conducting 
flight test of new ground and flight equipment. The Tate at which these balloons wjl11» used will 
be dependent upon lAc yearly lesting requirements of the program. Since these banoons represent 
a resource that can be used for these types of lestS, their disposal would require buying new 
balloons al additional cost. As a maner of interest four balloons from this inventoryhavc been 
used this year in suppon of testing for the program, and the use of as many as six additional 
balloons is anticipated before the end of the fiscal year. This approach has been documented to the 
NSBF and this recommendation should be considered closed. 

AcrION RESPONSIBILITY: 
CLOSURE OFFICIAL: 
CONCURRING OFFICIAL: 
PROJECTED CLOSURE DA 1E: 

OTG RECQM,\1ENPdTIOl:i s.:.. ($0) 

842/R. Neck 
842Jlj, NeedJeman 
84011.. Earl)! 
Completw 

WFF management should perform a study to determine lhefeasibiliry a/recycling balloons.ll 
recycling is /easjbl~. the NSBF comract slwuld be modijiedto require any refund provided 10 tlte 
contractor for recycled malerial be credited appropriately to NASA. 

QSEC RESPONSE TO RECOMMENDATION ~ (SO) 
CONCUR \VIm RECO?>.tJv1ENDA nON 

A study on the feasi bility of recycling has been recently conducted The study confirms our 
previous finding that recycling is not a feasible process for disposing of balloons and there is not a 
viable market for used balloons. Two recyclers were contacted and said thath wo\lld east NASA 
from 5 to 15 cents per pound to recycle used balloon film. One recycler. POLY-AMERICA, Inc., 
identified by the 010 auditors, was provided a balloon to test. One of the "suspectballoons·t after 
use in a launch technique test and in a much "cleaner" condition than the typical expended flight 
balloon, was shipped to the recycler. The results of his attempt at recycling were negative. His 
stated reasons were the cost of removing the radar yam in the balloon and the problems created by 
the strips of nylon (load tape) in the material. The results of this study indicate that there is no cost 
advantage and this recommendation should be considered closed. 

ACTION RESPONSIBILITY: 
CLOSURE OFFICIAL: 
CONCURRING OFFICIAL: 
PROJECTED CLOSURE DATE: 

8421&. Nock 
842/H. Needleman 
84QJL, Earlx 
Complet'<,l 



QIG BECQMMENDATlON 4.:.. (SO) 

GSFC RESPONSE TO OIG 
6126/92 Dntft Repon 

A~GO·91-007 
Page 4 

GSFC security should perform periodic. unannounced reviews at NSBF 10 en.sure lhal potential 
securiry risks are identified and necessary changes implemented. 

QSFC RESPONSE TO RECOMMENDATION 6i.. (SO) 
CONCUR wrm RECOMMENDATION 

We concur with this audit recommendation as a means of providing long-tenn security oversight of 
the NSBF contract. The results of a physical security survey conducted in May 1992 by a 
representative of the GSFC Security Office (GSO) will serve as 'the baseline for future reviews. 

ACfION RESPONSIBll..ITY: 
CLOSURE OFFICIAL: 
CONCURRING OFFICIAL: 
PROJECTED CLOSURE DATE: 

QIG BECQMMENDATION 1..:.. (SO) 

20S.11D. Moulton 
2QSlt. Ponerton 
2QQJF, Moore 
Completed 

lVFF managemenl should consider requiring NSBF employees to wear identification badges at all 
limes. 

GSFC RESPONSE TO RECOMMENDATION 7: ($0) 
CONCUR WIlH RECOMMEl\TOA TlON 

Based on the result of the GSO's physical security survey (refer to the response to 
Recommendation 6), we are considering implementation of a requirement for NSBF employees 
and/or visitors to display identification badges at all times while on the facility. Our final decision 
will become effective upon renewal of the NSBF contract. 

AcnON RESPONSIBILITY: 
CLOSURE OFFICIAL: 
CONCURRING OFFICIAL: 
PROJECTED CLOSURE DATE: 

QfG RECQMMENDAT/ON 8.:.. (SO) 

2OS.lID. Moulton 
205lf. Poucoon 
2OO1F. Moore 
October 1992 

The Associate Administrator for the Office of Space Science and Applications should remind 
Technical Officers o/the requirement to receive semian/Juol and interim reponsjrom grantees and 
thaI appropriate copies should be provided 10 CAST/or disseminatIon to Ihe scientific community. 

Note: This recommendation will be addressed by NASA Headquaners. 



!2Jha. Mouers 

GSFC RESPONSE TO OIG 
6/26/92 Draft Repon 

A-GO.91·001 
PageS 

NSBF maintains in inventory. 700 rolls of balloon film wiIh a value 0/ approximately $221.000. 
The audit showed that no specific uses/ar the film have been identified. Thisfilm occupies. 
approximately 20 percent o/the space in a warehouse at NSBF, specifically connrucred 10 stor, 
scienlijic equipment olher lluln payloads. The material remoins idle with no spuijied detennlnadon 
as to ifslurure use. Some eifort should be made to use lhisfilm rather than to pennit the malerial to 
remnin idle. 

GSFC RESPONSE TO onIE& MAnERS; 

The 700 rons of balloon film in inventory are composed of primarily two elements: approximately 
300 rolls of French film; and 400 rolls of Raven and Winzen film. The French film is a current 
film being manufactured and used by the French in their balloon program. This film was originaUy 
bought to provide options if the U.S. manufacturers were not successful in developing their own 
films. Since this was not the case and we have two very successful films. we do not need to build 
balloons from French film. We are interesled however In dctcnnining what makes "good" balloon 
film and are therefore using this film on an as-needed basis for research and development telling. 
The plan for the future would be to continue this until it is detennined as no longer useful. The 
400 rolls of Raven and Winzen manufactured films do not meet our approved balloon film criteria 
and therefore cannot be used in sUpP?n of the scientific program. We plan to dispose of the 
unusable film in the most economlcal way to Ihe government. 

ACI10N RESPONSIBILITY: 
CLOSURE OFFICIAL: 
CONCURR1NO OFFICIAL: 
PROJECTED CLOSURE DATE: 

842/RNock 
S4U1:1 Ntedlcman 
8401Lu Earll! 
September 192, 



NJ\SJ\ 
National Aeronautics and 
Space Administration 

Vllashington. D.C. 
20546 

ATTACHMENT II 

AUG 20 J992 

TO: W/A4si~tant Inspector General for Auditing 

FROM: S»/oeputy Director, Administration and ~e~ourcea 
Management Division 

SUBJECT: Oraft Report on Audit of Wallops Flight Facility (torF) 
Balloon ~ro9r&m, (A-GO-91-007) 

We have reviewed the draft report on Wi' 'balloon operations a.nd. 
the reoommendations for modifications to existing practice which 
it contain.. We understand that GOddard Spaoe FllQht Center 
management will addreas the first 7 recommendations in the 
report. 

One reco=mendation (Number S) is specifically within the purview 
0'£ the Office of Space SOience and Applioations (OSSA): 

"The Associate Administrator for Space Science and 
Applications should remind. Technical Officers of the 
requirement to receive semiannual and interim report. trom 
grantees and that appropriate copies should be provided. to 
CASI for dissemination to the scientifio QOmmun1ty." 

We ooncur in the first portion of this recommendation an~ have 
taken steps to remind all OSSA Technioal Officers 01 the 
established requirement tor submission of these reports. 

However, we 40 not agree with the second half of the 
recommendation, which calls for dissemination o~ copies of the •• 
reports to the scienti~10 community through CASI. these int.ria 
reports typically would not be expected to contain co~l.ce or 
even good science data. Instead, dissemination of results trom 
our science programs is mad. throuqn the long-standinq procedure 
of publication in peer-reviewed journals and at soientifio 
meetings, this process filters results which are not ade~ately 
substantiated and ensures that the results ot our missions are 
presented in ~h. full context of oontemporary researOh in the 
field. Moreover, it is our understanding that CASt io more 



~requently used for engineering results than for scientifio 
results, consequently, eYen publication of tinal researcb 
results in CA$X would not nec •• sarily improve the breadth of 
dissemination to the acience community, when compared with 
cu~rent practice. 

Do~a. ~ Ncrton 

cc: 
GS~C/200/Ms. S. Foster 
lSI nr. G: Witbbroe' . 

Mr. P. Deminco 
Mr. L. Demas 
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FROM: Dtre.C~Otlt··ct.n.tiJi, .. 0 



Office of Inspeetor Geh&r'f~ 

Jet ProputsiQ€l 
4800 Oal< Gr ....... .' 
PasadEma, California· 91109; . 

JP 
. . . 

TO: - ... Di~actQX'.GOd4a+d spa.ce Flight! Cen'es,: 

FROM: 

THRU : 01ra~ttd*" f C~ter. OIG-6$PC 

SUBJEC'l'~'Qlt;.Jit&vi~\it ()f~;~ 
~IQt$F"P4'~jeC'(i" . 

~l'}e ~_iJ.n;· '{ ....... """""'. 
t~e: BX1t't'Et~ 
a.paCe 
(J~Ll .. 
and fu:rthel:' ' 
JPL. . . . . 

, " " '; J ~;!"~' , 

Th~ au<!l,~ w.s,:"~~,~b~e ~,'e~~+~t:~/ 
project afte~1e}J:.1;;t;'.~$ .' .'to GSVC ~.l!' 
incluaed' JPL. m~~fi~nt''Pr:1o.r to·thetl:4nfft'er. 

Tb,e,. a1).~t q~sa~ 
aBd . to, clos.al. . 

.. caltto:rrt.1ai~, 
¢on.t:a1ns a,r 

A 

Daniel W. aromlef' 
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~NTROgUCTI¢2N' 

The Office at In!~~~t G~~~~l (QIGh .J,et ~rm~s,t~~.L~lr4~q~·, 
(JPL) ha:s~Omp);_~El . an ..... i!l of JPf,;;_(l ~r<1'" '~f;:~; ' .. 

center CGSl;"(i) .i..g~~~e ... ' . t~~ lict'1i~ 
(2UVE}pro:1l!e;t.w's.re:$~ns . . r: 
Project trQta.. 1.\.1\10. ". "'. . ... \tIll 
proj act Ilu~na.,~~~t '.' ' .. tr¥ts·:£er:re4:.,~p , 
prav:lde .' ~or ..... to .. lIla1l:aq,.;tlie< .'(',i~, ", / ,.i.:t$ 
current.1Y'at~4to;b.19~4·. . . .... ~t,tjW 
accordanC;::Q ,., ..... At.»t'.'nO:r;.l.;t;¥, ,. and responiU;1111ty 
Hanagemal1t t:ma.~eion{NMI) 9910.1. '. 

The pr:i.nUlrY'$Onm;ts,sionoP:leet1ves, 'W~rQ diU3.n~<i' as: (1,:): to 
conduct anal.l~s~ysu,rveY Ui the EXtrelIl.U;1.~rj:v;loJ.flt6andot the 
electromagn,~t;ic spectrum. (v.r~"e}enoth~ fltom'al)Q1.)t.. lOt). to 10.00 
Angstroms), (2) to cortd't,1<:ta: b1gh6;r.·s~ns;t1vltydaep: surveY ot. 
portion of the sky at wEi.velengths fJ;otit. lOOcto5QcO, al'lgstroms,and 
( 3) to proQ\icel1\aps, and c~ta16gues Qf PO~lt1onS? . an<1 :i.l'),t;;e~.1t1es 
of the EUVE.l:~«~. . HtfVS~S. sc1en~~.lttis~j.~, . ')I·W6lie to 
be acCOlt1pllsi~ 12 . Jl1ohtlnl'~ .. ". '. ··.tn ,"mQn~ltt,Q~ 
the sci,.~cemt.s:!on., th.!i! 'sJty: wilt be. t, ··,l;ymappe4'. 
In the fol.lbWi;lj.Q', s~ mettthathf;f $lt~w"" t.q fit:liti 
the ~ags'1~1.~ ~~'{ey • . C;Rn9y:Jt~l:'LreJnilpm~~~ .. 
th,~ de.ep,.s.. 'ldll' b$', PQ:tn,;t •. ~ ;&1; s$l~t.&d· sow:~ •• 
1~-?<+,>,cf1"" .. d . .', ,,> .,,' .... ·1. ..' /) .• ,.... ,'" 

t;".I.U ... ~ ... "'"... ~ ~"v .'_:, 
~ ',- -,' -.- 'fi 
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JPL/YCB SyRs:ontr§ct for EUYE P$lyloog ana. Sien£l. M.ts.§~on 

JPL is af'ederaJ.l¥ Funded Rasearci}a;nQ Q~v&19P_n:t Centeran4 1s 
an operati.ng division. of the ca:U .. tQ;r:nia Institute of 'rechno!ogy 

. (Caltech). JPt..execut.ed a$l,t)~7,~'8 cost-type su:ti<::Qntra,ct with 
UCB on September 30. 1.!;)S3 tor the preliminary design and 
definit.ion phase ofelia ltttVE: . Projeet..·Thi$atnount hact increased 
to $4,037,691. 1,:0. M~rch 1985', w.hJ~n a. JtioCt1tioilct,1on to the 
subcont:ract 1e, the~untof$17 ,41l1J.S01\ll~ exet:uted. '!'h1.s 
mOdificat.i.on. incor:po~ate~a<lditto.,ar,l .. eq)l~Pllent ~d a f1:rutl 
design an<;lfC1trric~~i(ln pbase. ...T~~ cUlI\ulative' value of th$: 
subcontract' was. increased to $21,526,194. 

At the t1mepx:01 
198&, the· alllt)Un 
$24 •. 9c$8 I 4. ~Uh 
the $17 ,4SS'; 
m04ifi¢atitfu$J 
$l2i.oO,,'. 4"~6 ..... ~.~. 
J~lt DY'Uca,Wll$ll 
balance ottn. 
with UCB. 

'the period t~a t -lP.Lmanaged theUce sllbc~Ji;tract was 
characte.ri:zeo. l)y dtsa~r~~t!3. bet'W.~~ ·JP~ •. ~.UCB. ...1ng .the 
level of BU'\i'E'redlln(laney.d.1fficulty:t.n. llilCataJl~« ....ffl&4 nCB. 
proj act manage)t. ac;han.ge in UCB:prin' .. ~. est;;tg:a.tors, 
inability tQag:r$~Orla.def:J.n;ltiVe$(;he<1't:td .. ;- . anceto 
JPlfs1r$ct.iQn •. <t;J:Ur1:ng '" thl1ii pe:rlod. a .a.V,i.~ '$e:<lY'~ 
m.anag~ntp'~~th~ .. ~.~~~~t;.. . ~. . .... . 
n~:ro\l. pt~~j.;n ' .. $nte):a¢:t.i.!':) 
p~oQl~ ,,: ~9~t;b" .. 
incl.ud1l'ig: '1fi tb: the" re . 
with eachotne~. . 

Sulu~equent.to trpSf~r o~ ... 'Cba J~t "to 
GS~C" a.'ne1; t,eale'of $'1'6, S3';:~ ~t'!io·. tite 
subcon1;xa.ct. .' .. rh:(Si:Q(;:t;ease w,s.fpr t:1eapCL 
technic ali cl'1an~._$ lln.4 f inaneia'l: r talon's,_ 
Programmatic cmd tecluU.cal changes inc1 .... '.' .opm,ent of, a 
sc iance payload. c.ompat.1ble with aM)lle.im1aaif:;jn. Module.:r 
Spacecraft (MMS,. ~plo~er Platform, .developm:ent o.t' a science 
payloadeompat1ble with a Delta expendable. laun<:h vehicle in 
addition to the Shuttle, and a revised payLoad delivery date 
consistent wi.th funding: constraints and pI it.t.fom delivery. In 
addition; the eUVB mission objectives (science effort) 
previously included in the JPL/UCa subcontract was separately 
contracted for in the amount of $-4,.025,000. As .of June 3 •. 1988. 
total UCB subcontract value was $-46.448,123. 



SeJ:ect101l0f EUVR S¥lsH;;esraft and Tru'f.~rof>P'r()jece 
Management from ae~ to' GSpe . 

In February 1985, .OS$.A notified JPL. iro tetndnate design ana. 
development ofa spa<.;eC:ta.ft because ~A was Jni t,.1i;\ting ~ GSFC 
managed program fOl'! ';te~ultn9. spaceQra . alfd '.Jl>'L;' .. wa.s eXpected to 
subcontract for a sp.cecr$ft to !I.uP. tn.. .~ l)ayload fr~ 
the GSPe! source. As a resu·lt of. the, .. OSSA notification, JPL 
terminated prepar~t.1()n oi! a RequeSttOl:"Propo~,al, tor a 
spacecraft . SubSequ~tlY. '. 'liW3A dec1~ that" 8,. G$pe MM$ WQUld be 
used to support tne PtlYloa,a; and tib.&t management ot the EUv2 
Project shoQ.l:d :be tta~sf!erred from .JPL tQGS~C to reduce 
contra¢tor-to-C~nt allQ, Center-t9rCent,j!'t' interf",c:(!!~... ThE! 
transf4\Jr was cqtnPleinvune 1986 wtthtb.e nOV,ati:ionof the tIcs 
subcon.tra<lt... . ' 

The ~." pr~je~ti.i$:~n.',o;f . aez-i •.• <t;lSUflj.ng a 
stan4ara~z,e~ MMS·.. . ... HAS~.·i~e arter. to p;'o(;ee(l 
with ful1~scal~, da~~o~~t; 'of a MMS .. 1t1. . iud 19705. Tl1,;is 
s eaEldardi zed' . sgace<:l';'aft;e~ll:!.<l. be· serv1ci:Q; ':l;n~prpit by the spact) 
Shuttle or r(lttlZ':levedllytbeShuttleana reftp.:'l'li.sbeQ foX' ~euse" 
Tne setar Max;iinum. MissiQI); (S8M) was. the first m1&.sion utilizing 
the MMS. In a~t:lon.c. the ~S \Vas s~lect~· f()rB:itttb .' Resources .. 
Landsat ObS8.'x~:v.ter1es,. Upper AtmQspherlcRa'se(ll:'ch and the 
Explorer Program including ROVE. 

EUVE was or1g.ina1.1Y.tl~1ect~to 
placed .. Qt)..tn •. ~~~r~ved ...• &n4 re:fi.1~rp~.$fjt.ci 
ChallenSleJ' .i~~n~~',119w.V~:r l:"".\4~,"'''.~ 
change' ~hut. .' m1s_ong~.tolt1,~.ies·· 
and refurb1shect as' . .'. MMS.. fot ,,!:UW. . 
launch.ed on a eXP;eJildaJ:) Ie ....................... . 
require a new sup' :PQ·rT;. 
1nd.icat~ i,".~li:! .. · . 

reuse ott.hEt.re 
acqu1s;i t;.:L6n .o1t .. a IleW. 

5 

and. 

., .... ~,uMM .... ·. :i~J~:; 
re.tr1tW'ed. 

,.' will now' be 
let 'Which will . 

GS~¢ .. st1Jdies 
l:~.S~~te(f f' 

~oJil.,ared: to 



· . 

OBJ~TlWS,AN1l SSZOj;B 

The initial objectives o·f the audtt of the gtJ~ Project were as 
follows: 

(1) Evaluate JPt.'s. management of EWB Project prior to tran$fer 
of the projeetfrom' JPL tClGSFC. . 

(2) Assess th$ transfer of tesponE,t.ib11itie:s to' GSpe. 

SubsequentJ.y. the objec1!,1V$$ anQ.s¢()~eof the aUditwe;r~ 
expanded to ill,Clude an evaluation of GS'i'C ~s~C),g_ent of EWE 
Project from transfer .of the project to. GSPC to the'present. 

The audit was 
GOVernment ~_c,.,., .. ·~~.'" 

and doc 

oeD'. 
ewE 
part 
at GSFC 
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OBSERVATIONS AND RaCQ~AT:rONS" 

We found the JPL' management to Qet~eQ~rally adequatli!J' with 
respect to following NASA df...ttec;tions l;dentitfied ,in theEUW Task 
Order. However t it Wlitl!l. cnal."aetet:J.z~(l ·bydis'~gre.tnent$ and 
difficulty in @caling: With, UCB. a:m4~or subcontractor. J,'PL 
needs to thoroughly·blt':1ef its on ... Site pereormel regar(i1ng: known 
probl~ at SubCpn1:ract.orstQ en~ur.adequate control ofproj~ct 
resources. GSFC' It1aJlage4 e:llW Without,; arequ:J.red p~ojee~ plan~ 
Gspe needs to clo~ely mol1.1.tor .. tl1eUCi~coa:t~.'?t. atldtqsubmit an 
EUVE Proje:ct; Plan for manag~mento~2UW.In a,dClitioJtI the 
General COl1'IIneJ:'tts s~t;'Otl c~n,tain$ sevar4l.observat;ions wh1ch .do 
not require formal recommend.atlona. ' 

Project Plan £21'§$P," M'fJ;1'lClrement; 0:((."1 NQ.t pt:epareti and 
.Submittlt 

GSFCBXpl.Qrer li'roj~ ' .. ~~~nt.~?!;$,~a;s~.tte 
an' SUV:!' . ·'ec.tn.':;;',' 1 'tK.itiJ: . 
requir~f!1 .:Prof~1;' ~.1a.tp·jo ',~ 
to bepr~~re~ .. s.~t~by th~ , .. ~·.·~e 
autl;lor.izat:it.)f).~Cl tWidin,!l f~lia pro~.ct; appiovacl. . .' 
Project Plan. wb.~n eO~Jlal1:t '/1ilpptc.ve4i $. ·a;;~ •. t.p..b 
agreement forth~ ~tt>:te<:ll, art4 Cfettn~{s g~ldeliJle$. an4 
constraints Uru1elt. wbJ;¢ij. . the .' . w.1ll.be~.cut;ed.. 'I'll.', PIA. 
au tlines anew prolfltce fa . nt and~ ". ic:a111lt;erfaces • 
prOC~:t'ement .01:' ;tn;~ho1,lse .~cr.f . sit.~·lPn;·a .... te9}r, schedul,es , 
resourCes eatil1la;eth~~ql"lJ.oth~tlt~ gr<>unq', ru:,1es. The PIA 1$ 
superseded l,lytl1;e approved p:t:qject p:+.m~ . 

. --- . 
. - : .. 

Thewwp~oj;e¢..t.~l.lj;~$~,pC)t:. ~~!l,pJ:'el>~t.d ~ .•. ~~~t~d;$: •. l . 

reqt.l~red :Q_¢~UIl$,~&;·p~~ use~ .. 4'11': a"'l1,.i.·tQ~ t~.itr,()J'''~; l,t>~~tl . 
was lost: durih~~ne' rev;t~w ~$i'CIeSS by. 6SS'~~fBeQaU$~1 tl1ep:t~W'~.s' 
lost, the t:rrepa:rat±pn &rlQ $ubnU:ssi~n. of '1:QePro:h~ctPlan !1(J.~.' 
been delaY~dand .;he StNElirojec.t l$b~ing lIt~gedwithc.?ut th~ 
required Proj ect; Plan ~ . 

gcomPlDA'l!IQN .. 1: 

OSFC Exp.tQrerProj ect, Manage~ht snQU;l.<itpfepareand. sUbmit· a' 
Proj ect Plan f.or maD;aq~rile.nt of EgVS :tn ac:,eot;dance with 
requirements of NM:I 7120.3. 

MANAGBMEN'r RESPONSE 
. . 

concur. The' EuvE prOj'SctP.lan has, been drafted and is 1n final 
preparation for GSFC Center;..;leve1 rev1ew. 

Improl?er Ut1l1zat:1qn of EUVEResources 

EUVE resources were improperly utilized. by ues. on I). WMA ,rocket 
project without prior apprOv~l. This. . pet util;'xat1on waS. 
discovered. by anon-~1.t~' .JJ?,L:r~presene. se"\'reral weeKs after 
it occurred. JPL advised ~. If~d.qua~t,r$qt th:i,fJ: 1mJ>toper us~ 

1 



. . 

in a letter datea Marc.b 2S.l~·fHL A f'A,$A a:Et.aac;tu.a;l:l!ter~ 
MemoranQum. issueClApriJ. a, lStaiJadv1~e~tJ'1.. P~1ncipal; 
I n va st! 'ifator , '. t1C:;B~ . E1JV~ p;o je" t".;1'1,.l1'h.·~o.)"l) ai. 
inappl:OFiate~y<1iVel'tteQ;. fUn~a,4dlor.ms;J;~. f.~.~~'liI ." 
PrQj~ttQ . ~ t S . S~4:Lng,.aoe,;~.t.p~, . '" .. ' $lfl(:~ .~~. s... .: " 
Rocket PaYl..ot\d pr()~, •. ~'t w~Ut .n,,~r:;tnl~p~'l:~.· Of .. , .' '. 
har(btlaretl:'~t:.~~94iet w~ ..•• '1F-,t1l~ .. '.' f.l,1.t\rto 
fly tb~ rQC~.'\: J»Yl:o~on' ... , ~.; ,fl~Y:ta~~ ~. fa,c;1:,. 
apprQ¥4.1 w:~. g:f~ltt;~d by the . . ~~ri '" ...' N'A$"'~~~I'll)P~~$.j,C:$ 
Division, to launeb~ro'ck.~w!~ ~ ~~~~. !l~' ,the 
Memoran(Wm.QPha~1~ec . tll4:t app1'o'1.1 Q:tf . tne' ·t.~Jte~,t .' .' with 
EUVEhor4W'are andlG:t ~~ds .Wiu~in nq way tQ be <;:o(1~~e<l.l as an 
endors,~nt of the inappropl:.~~te lJS~ Q.t EUV!t r;es'Qtlrc&s • 

.:JPL 
sUbcontrac 
equipment. 

'J,'h;\.$ un ~,1)..ot.+~,Cl .. ~il.{.t 
e·ffect. '. ,.' ·We,._wt :.1 ~~!lee 
be1;wee~;~l'!~" an4<: 
ataut,l<! ,l,nan.c ' 
projeCt~~9~ 
or sche4\l,1e. . s.. .P il~'i ,'a~', 
use ofBUVB re=soure~~o!l 

RECOHMENDATION 2 

NRO shou.l,.d adv1st;! JPC·to thqrov.gh+ybl:'4efita on-s!" personnel 
regarding known Rl;'oblema w:j. th .st;Wc:()ntra..<:;tor.toen$ur~ th~t. 
proj ect reso\.lrces. are being used: pr0X>flltly when,c:t~C:llIl\'lt~es 
inc~ud1ng, past hist.ory indicate ~.' Pax't!1Culal:' lltae4 tor ~'c'lds,er 
monitoring. ' . 

. , 

a 



lWJAQEMm!IRiSi!QN§! 

Concur. The NASA Resident: Off1C$.donC\1:l:er th&t.JPL. in' tn~ 
future. 'should l\\Qrecloselymo~1'hor sUb¢On'tti«i::t effOlit to ensur. 
that program resQUrces areb~ingut1J..i~edproperlY. 

REC2J'l1@NDA:rION " 3 ' 

GS PC EUVE Exp~~:rer. ~ro j e4 t Mallag~~:e,n tJ!i'oulOin;oDl,. tor WQ;,k 
performed by V¢J;l c20jiely to enSl4l"eilO :further m~su$e Of atlVlJ 
resources occurs. 

ConCur ,,',' Since .·as$~n.·,p;f:,Q;j;ect" ',' .. ~~"., .• iQ.,. t 
the GSli!S; Prb~" ,'> ~l~$e:l~}lI).oit ~.tll. U¢*;;< 
will e~t~u.,' ~. Q,,' , ' 



GENERAL CO~S 

EUVE Cos Avoidanc From Elimination 
Of Dual Launch Com 

During our audit we noted an exchange of, correspondence between 
the Gspe EUW Pl;Q.jeat Manager and the OSSA (Code E) Manager I 
Explorer Platforltl M188,ion l.'rogram t regardingma.;t.ntenan(:e of Qua.). 
launch compat1b;f.lity fol' EWE. GSP(;·s. pro~ect Manager indicated 
in a letter date(i January 12.' 1,988, tbatt.maintenanceot. dual 
Shuttl.e and Delta la.\U1eh compatibl1ityWas becom.i.ng inefficient, 
non-cost effective and. schedule tbrei!ltem1ng,antl requestli.d 
perm.ission to cease maintenance of duaoli 1:aunchc~attl>11ity. 
The. letter. alsq. ind~cateP tbat; :t.~n ordt;!r ... tC?maintaiJ;l . dual .launch 
compatibility ~addj.t1on~wo~k wo~d ltave ~.o·,~g.in. :j.nal1:umbe~ 
of areas in tllene~fUt;urE'f .. 'nl~Lt!S.,., co{St for.> thl.swQrk 
was $1. BaCt, ooa . w.btch;·$1S0,:·t)OQwa#"~pp ·toasqlai% .. e.rr~ 
hinge con(igu:rn,,,.:,~~elC;;>Jll~1it~. $, ...... ·l;i.onfol' tl.lght 
suppc)~t.YS~Q1l4l1fi~..~. $1,SO.gO!)'j)" '.' ..be ayoiti:1S4 .. ~(}.·t~ 
Sl.1 million<.1e~~red if dual; l.auneli cO$pa:t :LIlty WilSaDanCone<l. 

On July 7 I 1988,. tll" OSSA~ting . Chieff EXPlorer Pro'ject llranc.Q" 
Astrophysics'1')l:V1Sion, issued a letter. t:o th.e GSFCproject 
Manager, E)¢plorerand Attached payloads,. directing him. to 
aoandon dual . launch . compatibility. According to representa.tives 
trom GSPC and Fairchild Spac.e Company t th$ supplier fot; the 
solar array hin.ge I . mi,nimal cos thad. been.1ncurred for 
maintaining dual. lcaUIlCh cClmpatibl1:1,.tyat. '" the. time the decision 
was made and .. apPl;'oxlm.atel.y $1 ,BSQ.QQOcos;t· avoida.I1ce .. and/or 
deferral re$~te4. trolll N~A'.$ dec~si,orttodi~cont:1nue dual 
launch compat!.b:111ty .• · . 

Funding on JPL's. BmraTaSk Ox:der' Wi!. not 4eObl.!gated for· three 
months af.tertb.e't.ran .. ~evo.f'the'2OW~~~~~~,+tom.~PL tQG$1C. 
nuring the p~ri¢d Pt' .. ·to .. tZ',*pliJter.of 1:;Af, .. ~;., P.r9~ect; frOltl .. ·J~J;:. 
to . GSPC I ..nu;m:el':ou$', . '" . '.' WEtX'e· $.ftdlat1g~q ,.9JliQ:ig' '..OSSA,. . GS'C:;.~4 
JilL offic1aI~·i .Y1Ag .f:l . n.eeO ·t;Q>,prQ~1d.>f(;"ltex:ped;i, 
trans fer ofaUVin(,J.The a¢t~c;lt~~rUlfer,Qf tile a. 
project re,s,l>ons .. ' .' occurred o~ J;une19, . 1986. when OSSA, 
JPt.. and UClI repreSf!:lleatives entered .. l,ttto .an agreement by wnicl1 
responsibility .1:)\.1t ~ not fundiilg. for the SUVE Project was 
transferred from JPL to GSFC. 

Paragraph 3 of the Transfe:t:' Agreement state.d that UCB retained 
the right to. enfo.rce against Cal tech I JPL any rights it has or 
had under tba orig1Jlal Calteeh/JPL-OCa subcontract with respect 
to work performed under the JPL subcontract prior to June 19, 
1986, which did not by the June 19. 19B6Agreement subsequentlY 
oacoma enforceable agains't NASA. Caltech/JPL estimated' this 
contingent liability at approxim.ately $1.310,000. 

In June 1986. at the suggesti.on of the· Caltech legal counsel. 
the UCB subcontract wa1ij novated transferrj;.ng it to GSFC. At that 
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time; Caltech/JPL of:fic;~~~ WOu~d pqta.g~e_ta<i.9bl.i9ate. ana 
transfer t~et:undswlt)1;(:*'~t l'lASJt;, a".\U'1nit:caJ.~:e~h that ~#y 
cont1n9ent l~$b:tl;,1tY wO\l:ld be reEi~l".(jI~ .. o.SeRt~i' 30.. 19$6.t 
NASA Hea.dwarters' lsaued' a meMorandUm .. ljQ tlIe NASA R~sidenu 
office (NR,O) at JPL. , 'fhi's memcfsta.'ted t.ha.t' unce:('ta..inty 
surrounfiittq NAS~t s FY 1987 budqet; andt,(te;p,;:o~pe¢t of.~. 
continuing resol~t1on _de it higijly:: desi:ri!lbl.thOit $1,000.000 
of $1,370. 000 be1ng retcUlled by' J}?t. be rnad"avaiJ.~le to OSM 
for re:prograllUltingto NASA proj e~ts, hClVc±n$f. \lr~~nt tun<l1.ng 
requirement.s. 'Vh+sM~ (!llSQ dirljlCt_6 $0 .. tc as:sttreCaltecb. 
that OSSA woul.d l;'e4lbl,l%:" Caj,;tech ul?' td t)t~tal;.Qf'Sl,,3:'10,. COO ~o 
cover aJ.lowable ~gen,t l.iabilit.i~sW~CPC?UlaiU":tseun~r 
the Caltach/OCB, '. ,.tr4cttorthe ~ .. ' ~l;:~jec1:. . ACcordingly, 
onSe~te~l!'3(}, 19a~r. $1 "QOOf OG'() ,w~~; !tntll.ll». r~~ from.t~. 
EUV;E· Taslt O~ '. Pr:~p$r:t;" .' nt~.g.1Jleft,.~t ~"" : ..t . pr . PS;l 
req;u..tre that: d.~~t' ljQ:.1[r~tet;r.d·.1: ~. t1llte' "'~Q;j.. '~.$, ..•. " 
trans fer:ted. . '. . 

',' ", ':' 

. ,','" 

.. ' 

. The delaY~A .tl;'~.~~. 
could bot b$j:;re t.o 
implement '. th,e. ··.·tu,·a ts. 
should inclllde . ad .... . prcovi$ions~~i' '.. .....Q9& tran$~.i!;lf. 
fund.i~g whell programs are tEu:'m1tn'tfiu~,a1ll4Lor. ,·:ran:stex-red. 
including provisions fQr NASA .s·$utnP:tfionOfe()ntin~:ent 
liabilities.' .. .. .. .. , 

sy.pport £oQtractot'yie andhccoHQtins'·torco§t 

During the ~ud.it we 1101;:86 a GSFC a~rtc~t;r~torhadbeen 
partonting: ~~ .w:bi<=h· o\1l¢l have. be~ll the.re.po~ibt~.it¥ .of •. uca 
und.er the'!ns~ ·,Ye~op~n~··zt~n:t.r,aC!:\f .... · . etta . 
c.barqedto ,the . ·t.S9PPQt'~M tt9 .. 
Development..... Tfie·.G . /~.upport contra,: '. .... .. ........ . ............. '. .topr~ 
and test;: small ~_ttt~;lQO!(' piitl;ts fo~· UaS1:Q,Mlp ,m.~tnta,in tile 
EWE project 'on . . ·ule. antf wl tll$n . The CU:J$.:t for 
proguring,.and te~l.. P~~$ for, .t~. ' tlt,e ..... ~VVS· 
instrumen1f is.l?l:~v.i .d tox inth. 'Et;:o~"nt, Contract.' . ....... .... .,. 

Gov!arnment cC)ptl';t;lG;;p.S1pi.41e;ipl.~s ... r. 
made to·· the,ueR .contr.t· p~:t.e.'. ~o:lZi 
pertqrmed.'l'h.1s· COlldit,iqp haS$volv~ ·~tt9l1the.rput:ipe practte~ 
of GSFC .. prQject. of~ice.s l.l$lngt~~ ~~PC. qti.a*ltj as~ur.alJce 
contractor to examinenonst.4Uldard. "iJ.rt$rapi;lraval reqt,l,8sts ,aru1 
reviewing the implementationot. qUiality assurance program 
procedures. .. 

Although the value of worked . Performed by t:'.hElG$~C . support 
contractor was minor relative: to' total IleB .. ttort~th1s. practice 
distorts the true COS.t of 1nstr\UttentdevelOPl1u!nt . and could 
potentially resuit;. 1n.non-d1sclosureof· aticecop.eract cost 
overrun. This condition was brQughtt6' the attention of the 
GSFC proj act Management during the audit. . They exaI1l1ned tn1s 
issue andbave adv~sQ4 ore that .nt()st ·o~. t~4la' workpertormad by 
GSFC' s support. contraC'l;Qt was: new w,pr~ Wh)Cl'lwas< not inC:J.\ld.ed., . .in 
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· . 

the UCB contract. In aMition,._ 011 Oecatlibe;r.13 •. 1988, GSFC' 
executed Mo<Ufication15 to 1,:he Gel.' con,t.raetwh:Lchinc:1.uded. a 
$10.000 reduetton _ i.n t.b~ contractp~1e$fot'work ~rformedby 
the GSFC support contr8.c·t;.or. . . 

We wish to expres'$\ out;' a::> .. );ecia~ion to relJ:~,&ntatj.vesot JP~, 
GSrc. NRO. Bea<1~at"1!~s, OS¥.. and UCR for their coOPtlration and 
support dUring ouraudlt Crf EWE. 
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National Aeronautics atlQ: 
Space Administration 

God~tdS~FIfght Cent .. 
Gr~belt, Maryland. 
207'11 . 

FWpl¥ to Atll'l of: 201 

TO: 

ft.··.I1·~ .... ".·.: .··l··!i··:··'iI\.·~ ...... . 
". " ' :, ---. -~ . 

,'- ',-,', 

NASAl J.~Pl."Q ...... ;, J~;a~~a~ry 
Attention: . t~rO·tflc. of lnsp$ctor 

.. . , 
THRtJ: 

Oart.l.l]i1t.~ ..• '.ar ... ' ...• 'l:e:t/laO"'301 
Director I .cen1:e);OIG'.~' 

FROM: 

Encl.o~e4 
Febt'JJ.ar1 

Direotor 

Please oall Ks'~ Jq 
F'l"tt 88a .... 1971 if. b.a 
further Qoord.inaJt.ion 

. fOhn w. Townsend,. Jfii,~ 

Enclosure 

M:tae hmeat 1 

·.Lfa£~()'~i 
():t"' act1:()ns.~ 



. . ..... . ......•.. 0,<" ". . ........ . 
~ ~Vlemrr ~~ C~Ji ~, 

Ole; ~RW NO. ,a·8:"!od~. 
FOl1W~iD 2)a218g, It· J2L otG 

il~gAV: •• 

C;SJ'C ZXpl.~·!~4~; 
p:ojeQt..lU,fo~ ........ . 
menU.o'! iott~'11a():~. 

GIlle U§J,ONa - Concur 
'1'''" JroVa. p~~. .' .. ,. 
"'- .....••.. ....... ;J •.. . plrapai_tion!q""··' 

Since 2!Ssllm1ni. ptoi~t. 1ll8l1a9'ement. fq'~e;. ~·J1.~'t .. a' 
GSI'C PrQjeQ:t H(ur clo"ely 1I0n~tored th."W~Sip.rfo 
continue to do so .. 



NASA Resident Office 
Jet Propulsion Laboratory 
4800 Oak Grove Drive 
Pasadena. CA 91109 

i'l<1ply 10 AWl of EJP(DEB) 

TO: Director, Center OIG-JPL 

FROM; Manager. NASA Resid.nt Off1ee~JPL 

April 18, 1939 

SUBJECT: COllll11ents on Ih~.'a£~ Audit Report on E)t~reme Ultraviolet 
Explorer Program. Report No. A·JP~88·"OOl 

Both. the Jet P~~P1;ll.J't>n)..a.~o~atq~ and ,the ... ~sJ;t~ol"tJi" IttBti.t:ute ",£ 
Teehn910gy _dp.otfti1iJ.l,e~~qPlJll~~t~ Or. :tnp~t ·to. •. t:.~f¥~j~.!;;~:r:~~ort;. Co~tii.s 
of their rep118'. "e;ate.ichetl': 

tUth ref.r.~e to ~eo1lQP8nthidCln2' oith. J.:epo:rt. t:lt.~. O:.fn<;,co~u'r"that; 
JPL, in the fUtur$,~uld mor~clos~ly.tt~~O',: '$Ul)e:ontt~teftort tel enstute 
that program resourcu are being ~tnlzed prl;lperly. 

I t is believed, however. t;liat JPL did provide. extraord~Dar1 support: and 
guidance tCl UCB in an attempt to al1eviate the ~nage~nt: problellu; peing 
~ieneed by u~ 

Fred, Y. Bowen 

Attachl:nents a/s 

Attachment 2 
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Office of Inspector General 

Johnson Space Center 
Houston, TX 77058 

Nl\SI\ 

W-JS October 14, 1987 

TO: Johnson Space Center 
Attn: AA/Director 

FROM: W-JS/Director, Center OIG 

SUBJECT: Final Report on Contingency Planning for 
Shuttle Carrier Aircraft 

A-JS-87-003 

We have completed an audit of Contingency Planning for Shuttle 
Carrier Aircraft (SCA). Our final report is enclosed. 

The objective of the audit was to evaluate contingency plans 
for maintaining the carrier capability in the event the 
existing carrier aircraft could not be used due to accident, 
damage, and/or extended maintenance. The audit included: 
(1) a review of JSC engineering and cost studies for backup SCA 
support; (2) interviews with JSC and NASA Headquarters 
personnel, (3) an evaluation of the internal administrative 
controls for ensuring the adequacy of existing carrier 
capability and for monitoring the cost of operating, modifying, 
and maintaining the SeA; and (4) an assessment of plans for 
maintenance and/or replacement ot the tailcone assembly used in 
ferrying the Shuttle. 

The results of the nudit showed that NASA does not have 
approved, finalized contingency plans for maintaining Shuttle 
carrier capability. Budgetary and procurement actions to 
acquire a second SCA were, however I recently initiated. We 
also noted that management actions are needed to ensure: 
(1) the ferry tailcone is not damaged during shipments to 
Edwards Air Force Base (AFB); and (2) adequate h~ngar 
facilities for the SCA are obtained. 

We recommended that the Associate Administrator for Space 
Flight: (1) develop adequate contingency plans and ensure 
sufficient funds are made available for procurement actions as 
soon as practical; and (2) take immediate action to ensure the 
tailcone is adequately protected during future shipments to 
Edwards AFB. Additionally, we recommended that JSC obtain 
hangar facilities for the SeA. 



2 

A discussion draft was provided to JSC on May 11, 1987, and 
exit conferences were held with JSC management officials, 
including the Deputy Director, National Space Transportation 
System Program Office on May 29, 1987, and June 16, 1987. An 
exit conference with NASA Headquarters officials was conducted 
on June 22, 1987. Necessary report changes resulting from the 
exit conferences were included in the draft report, dated 
July 21, 1987. 

NASA's comments are presented, as appropriate, after each 
recommendation and are included in their entirety in Appendix A 
(Headquarters comments, dated August 20, 1987) and Appendix D 
(JSC comments, dated September 2, 1987) . 

Enclosure: 
a/s 

• 

cc: HQs-W/Assistant Inspector General 
for Auditing 

JSC-BY/Chief, Management Analysis Office 
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A-JS-87-003 October 14, 1981 

CONTINGENCY PLANNING FOR THE SHUTTLE CARRIER AIRCRAFT 
JOHNSON SPACE CENTER (JSC) 

DIGEST 

Introduction 

The purpose of this audit was to evaluate contingency 
plans for maintaining the carrier capability in the event the 
existing carrier aircraft could not be used due to accident, 
damage, and/or extended maintenance. 

Results of Audit 

NASA management recognizes the critical need for adequate 
Shuttle Carrier Aircraft (SCA) backup support, and numerous 
options have been considered. Budgetary and procurement 
actions to acquire a second seA were also recently initiated. 
NASA has not, however, developed specific contingency plans 
for maintaining Shuttle carrier capability. We also noted 
that management actions are needed to ensure: (1) the ferry 
tailcone is not damaged during shipments to Edwards Air Force 
Base (APB); and (2) adequate hangar facilities for the seA are 
obtained. These areas are discussed in the ·Observations and 
Recommendations· section of this report and summarized in the 
following paragraphs. 

1. Contingency Plans for Shuttle 
Carrier Aircraft Backup Support 

The SCA is a ·single-point-failure mode· in the Space 
Transportation System (STS). Although budgetary and 
procurement actions to acquire a second SeA were recently 
initiated, NASA does not have specific contingency plans for 
maintaining Shuttle carrier capability in the event the 
existing seA is unavailable due to accident, damage, and/or 
extended maintenance. We recommended the Associate 
Administrator for Space Flight develop and implement 
appropriate contingency plans, and ensure sufficient funds are 
made available for needed procurement actions. The 
Headquarters response did not specifically state whether the 
Office of Space Flight agreed or disagreed with our 
recommendation. However, NASA's actions to procure a second 
seA are considered responsive to the intent of the 
recommendation. (Page 6) 
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2. Existing Tailcone Structure Subsystem 

The ferry tailcone has been damag,ed during shipments to 
Edwards AFB. Specifically, the -top panel- of the tailcone 
has been damaged because the wooden shipping containers did 
not provide adequate support and protection. The Kennedy 
Space Center (KSC) has directed the responsible support 
contractor to prepare and submit a proposal for redesigning 
the wooden containers. Edwards AFB will be used as the 
primary landing site for future Shuttle missions. The 
tailcone, therefore, will have to be shipped from KSC to 
Edwards on numerous t~mes. As a result, it is imperative that 
proper containers be used to protect the tailcone during 
future shipments. We recommended the Associate Administrator 
for Space Flight take immediate action to ensure the tailcone 
is adequately protected during future shipments to 
Edwards AFB. The Headquarters response indicated that 
appropriate plans for protecting the tailcone have been 
established. Furthermore, the JSC response to this 
recommendation stated that plans for acquiring a tailcone 
pallet have been developed, and this method of shipment will 
eliminate the need for wooden containers in the future. These 
actions are responsive to the recommendation. (Page 11) 

3. Hangar Facilities for the Shuttle Carrier Aircraft 

The SCA is kept outside on a parking ramp at the Dryden 
Plight Research Center, Edwards AFB. The constant exposure to 
changing weather conditions accelerates structural corrosion 
of the SCA and could result in increased maintenance costs and 
safety hazards. We recommended that, if possible, JSC obtain 
hangar facilities for the SCA. The Center concurred with the 
recommendation. JSC plans to negotiate an agreement with the 
Air Force for use of hangar space at Edwards. (Page 13) 
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INTRODUCTION 

The NASA Office of Inspector General has completed an 
audit of Contingency Planning for the Shuttle Carrier Aircraft 
(SCA) at the Johnson Space Center (JSC). The audit was 
performed in accordance with the authority and responsibility 
contained in NASA Management Instruction (NMI) 9910.1, dated 
January 28, 1980. 

The SCA is uniquely configured for transporting the 
Shuttle Orbiter from Edwards Air Force Base (AFB), California, 
to the launch site at Kennedy Space Center (KSC); or 
retrieving the Orbiter from a contingency landing field 
(after an emergency landing) and returning it to the launch 
site, or returning the Orbiter to the final assembly site. 
This aircraft has three potential configuration modes: 

o 

o 

o 

Type I The aircraft with its fuselage 
structurally modified (i.e., skin reinforced, 
-attach points· added, internal bulkheads 
installed, and passenger seats removed from 
inside of the airplane, as required); 

TSPe II - The Type I-configured aircraft with 
t e struts and the horizontal stabilizer tip fins 
installed, and 

Type III - The Type II-configured airc·raft with a 
Shuttle Orbiter mounted and ready for ferry. 
(See Exhibit I) 

The SCA is a series 100 Boeing 747 and is identified as 
NASA 90S. It was the 86th series 100 aircraft to come off the 
Boeing production line. American Airlines bought the aircraft 
from Boeing in October 1970 and sold it to JSC in June 1974. 
Boeing began modifying the aircraft to the SCA configuration 
in April 1976, and completed the modification in January 1977. 
The total SCA costs (i.e., the aircraft and modifications) 
were approximately $45.6 million. 

The SCA is based at the Hugh F. Dryden Flight Research 
Facility (DFRF), Edwards AFB, California. On February 18, 
1977, it was used to carry the first Orbiter (OV-lOl) to 
altitude in support of the approach and landing tests (ALT) 
program. Subsequent to ALT, the SCA is flown for ferry 
missions and every 28 days on maintenance continuation 
flights. The aircraft's operating systems are tested every 
10 days, 

Flight operations for the SCA 
Aircraft Operations Division, 
Directorate, JSC. Since March 
Aircraft Services, Incorporated, 
contractor for maintenance and 
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are managed by the Chief, 
Flight Crew Operations 

1984, Northrop Worldwide 
has been the responsible 
modification of the SCA. 



Research and development funds expended for SCA operations 
averaged about $2.0 million annually during the period 
Fiscal Year (FY) 1983 through FY 1986. Of that amount, the 
cost of spares averaged approximately $233,000. 

A discussion draft was provided to JSC on May 11, 1987, 
and exit conferences were held with JSC's management 
officials, including Deputy Director, National Space 
Transportation System Program Office on May 29, 1987, and 
June 16, 1987. An exit conference with NASA Headquarters 
officials was conducted on June 22, 1987. Necessary report 
changes resulting from the exit conferences were incorporated 
in the draft report. The draft report was released on 
July 21, 1987, and NASA Headquarters and JSC provided written 
comments on August 20, 1987, and September 2, 1987, 
respectively. 

NASAls comments were generally responsive to the audit 
recommendations. These comments are presented in their 
entirety as Appendices A and B. Actions taken or planned in 
response to our observations and recommendations will be 
evaluated during our normal follow-up. 
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OBJECTIVES AND SCOPE 

The basic purpose of the audit was to evaluate contingency 
plans for maintaining the carrier capability in the event the 
existing carrier aircraft could not be used due to accident, 
damage, and/or extended maintenance. 

The alldit was performed in accordance with generally 
accepted Government auditing standards and included such 
examinations and tests of applicable records and documentation 
as were considered necessary in the circumstances. Our audit 
included: 

A review of JSC engineering and cost studies for 
backup SCA support: 

Interviews with 
personnel: 

JSC and NASA Headquarters 

An evaluation of the internal administrative 
controls for ensuring the adequacy of existing 
carrier capability and for monitoring the cost of 
operating, modifying, and maintaining the SCA; 
and 

An assessment of plans for the maintenance and/or 
replacement of the tailcone assembly used in 
ferrying the Shuttle. 

Except as noted in the ·Observations and 
section, the internal controls tested during 
considered satisfactory. We did not note 
deemed privileged or confidential. 
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OBSERVATIONS AND RECOMMENDATIONS 

NASA management acknowledges that the SCA and the tailcone 
ferry kit are ·single-point-failure modes· in the Space 
Transportation System (STSl. For example, one NASA 
Headquarters study concluded that a catastrophic loss of the 
present SCA could cause an 18-month or longer delay in the 
STS Program. This issue has been reviewed and evaluated 
numerous times during the last 6 years, but no specific 
contingency plans have been developed and/or implemented. 
NASA needs to establish specific contingency plans for 
ensuring adequate backup SCA support. We believe appropriate 
SCA backup support is essential for effective long-term 
Shuttle operations. 

1. Contingency Plans for Shuttle 
carrier Aircraft Backup Support 

NASA does not have specific contingency plans for 
maintaining carrier capability in the event the existing 
carrier aircraft cannot be used due to accident, damage, 
and/or extended maintenance. However, according to var ious 
NASA officials, budgetary and procurement actions to acquire a 
second SCA were recently initiated. 

On several past occasions, JSC has sought budget approval 
for a second 747 aircraft for the STS program. A JSC cost 
study prepared in April 1986 estimated the total cost for 
purchasing and modifying a Boeing 747 to the SCA configuration 
was between $57 to $59 million for a series 100, and' $67 to 
$82 million for a series 200. The study further projected 
that about 2 years would elapse between the date of 
acquisition and the completion of modification. (Note: During 
a post-audit interview, some JSC officials referenced data 
compiled since April 1986 which estimated total costs of 
$52 million to purchase and modify a Boeing 747 series 100 to 
the SCA configuration.) 

NASA Beadquarters has stated that previous initiatives to 
purchase a backup aircraft have been deleted from the SCA 
Program Plan because of budget constraints. Higher priority 
program requirements have precluded the purchase of a backup 
aircraft. However, during exit conferences with JSC. and 
Headquarters officials, we learned that the Administrator is 
preparing a Supplemental Budget to address NASA program 
overruns. In this regard, JSC has initiated budgetary actions 
to reprogram some FY 1987 funds in order to acquire a second 
SCA. JSC's Program Operating Plan (POP) 87-2 proposes 
$57 million, spread over 4 years, for the acquisition and 
modification of a Boeing 747 to the SCA configuration. If 
these funds are approved, JSC officials believe an SCA 
modification could be completed during FY 1990 (approximately 
December 1989). The NASA Administrator was schedUled to make 
a final funding decision during late August 1987 or early 
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September 1987. However, as of September 30, a final decision 
had not been made. If the Administrator approves the SCA line 
item, it will then be included in the Supplemental Budget and 
submitted to the Office of Management and Budget (OMB) for 
Congressional approval. 

Funds totalling $4.5 million have been approved for the 
purchase of a second SCA tailcone assembly structure. JSC 
issued a Request for Proposal (RFP) for a second tailcone on 
February 26, 1987, contractor proposals have been received and 
are being evaluated; and contract award is expected during 
October 1987. The second tailcone will have an identical 
design as the existing tailcone. JSC predicts that the 
selected contractor will require 1 year to fabricate the new 
tailcone. 

Over the 
considered the 
support: 

past several .years, NASA Headquarters has 
following options for providing SCA backup 

Investigated the possibility of the Air Force E-4 
squadron obtaining a 747 training aircraft, and 
NASA modifying it to a Type I, SCA configuration. 
The Air Force was unable to make the desired 
aircraft available. (March 1981) 

The U.S. Air 
Guard) was to 
The program 
(mid-1983) 

Force (via New York Air National 
provide a Type I Boeing 747 backup. 

was changed to C-5 aircraft. 

suggested joint ownership (with the Air Force) of 
a 747 as possible backup SCA. The Air Force was 
unable to fund its portion of the cost for the 
747. (September 1983) 

Investigated the designation of a Civil Reserve 
Air Fleet (CRAP) Boeing 747, 200 series aircraft, 
for call-up use as backup to NASA's SCA. Airline 
industry studies estimated that an 
SCA-modification to a CRAP airplane would cost 
$93 million. This option was considered too 
expensive. (October 1984) 

The SCA has a design life of 15 years and two critical 
structural regions which limits its ferry flight hours 
(i.e., Horizontal Stabilizer, Skin Splice has a useful life of 
1630 ferry flight hours and Horizontal Stabilizer, Rear Spar 
Web Shear Panel has 2,302 ferry flight hours). Based upon the 
Orbiter ferry flight history (as of March 1986), the SCA has 
flown approximately 313 ferry flight hours. The SCA has been 
a dependable aircraft without record of excessive downtime for 
unscheduled maintenance. However, JSC estimates that similar 
aircraft (i.e., the Boeing 747s series 100) currently being 
flown by commercial airlines have more than 65,000 flight 
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hours, which exceeds its 60,000 design service life. 
Therefore, the SCA belongs to a class of aircraft that is 
likely to be affected by a Federal Aviation Administration 
(FAA) Airworthiness Directive. Such a directive could result 
in the SCA being ·out of service· for an extended period of 
tige while repairs are made. 

More recently (June 1986), NASA Headquarters considered 
the following options for providing SCA backup support: 

Immediately purchase a backup tailcone and ferry 
kit. 

Identify a number of series 100 Boeing 747 
aircraft suitable for modification into an SCA 
and consummate an agreement with an operator for 
a quick call-up purchase of one aircraft. 

Consummate an agreement with an aircraft 
outfitter for a quick call-up conversion of the 
747 into an SCA. 

Immediately engineer and manufacture the SCA 
modification kit and store it until needed. 

When needed exercise the option to purchase the 
747 and rapidly convert it into an SCA 
(5 months). 

Although the above options were considered, NASA did not 
identify an aircraft suitable for modification into an SCA. 
No final agreements were reached at that time for either the 
quick call-up purchase or conversion of a Boeing 747. 
However, on September 1, 1987, JSC awarded a letter contract 
to the Boeing Company for locating and identifying an 
appropriate aircraft to be converted into a SCA configuration. 

During October 1987, we learned that JSC has awarded a 
letter contract for locating and identifying an appropriate 
aircraft to be converted into a SCA configuration. This 
contract (NAS9-l7857) was awarded to the Boeing Company on 
September 1, 1987. 

When Shuttle flights resume, it appears that Edwards APB 
will be used as the primary landing site. Furthermore, based 
on observations made by the Rogers CommiSSion concerning 
safety considerations associated with Shuttle landings at KSC, 
Edwards will remain as a primary landing site in the future. 
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The Rogers Commission report stated: 

II ••• even if NASA eventually were to resume 
routine operations at Kennedy, experience 
indicates the Orbiter will di vert into 
Edwards more than 30 percent of the time. 
NASA must, therefore, plan to use Edwards 
routinely. This requires reserving six days 
in the post-landing schedule for the 
Orbiter's ferry trip back to Florida. It 
also requires redundancy in the ferry 
aircraft. The single Shuttle carrier 
aircraft, with some one-of-a-kind support 
items, is presently the only way to get the 
Orbiter from California back to its launch 
site in Florida. 1I 

The Commission report concluded that: IIShutt1e program 
officials must recognize that Edwards is a permanent, 
essential part of the program. The cost associated with 
regular, scheduled landing and turnaround operations at 
Edwards is thus a necessary prosram cost- (emphasis added). 

We believe specific contingency plans for SCA backup 
support should be developed and implemented as soon as 
possible. These actions are essential for ensuring safe and 
efficient long-term Shuttle operations. 

RECOMMENDATION 1 

We recommend the Associate Administrator for Space Flight 
develop and implement contingency plans for maintaining 
carrier capability in the event the existing carrier aircraft 
cannot be used due to accident, damage, or extended 
maintenance. Sufficient funds should be made available for 
procurement actions as soon as practical. 

MANAGEMENT RESPONSE (NASA HEADQUARTERS) 

The Associate Administrator for Space Flight stated in his 
response that he has already approved plans for a backup SCA 
and has given budgetary and programmatic approval to proceed 
with the procurement. He also stated that NASA is currently 
negotiating with Boeing Aircraft Company for the selection and 
modification of a 747-100 aircraft to be converted into an 
SCA. Finally, he stated that contingency plans have been in 
effect for years to limit the risks associated with flying the 
aircraft. For example, the SCA has very strict operations 
criteria, including clear flying and short flying duration. 
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The Associate Administrator concluded that the statements 
and conclusions in the report are therefore incorrect because 
there is an approved and adequate contingency plan in 
existence and the report must be corrected to reflect the 
efforts in this area. 

ADDITIONAL COMMENTS 

Throughout the entire course of this review, including 
three exit conferences with NASA officials, we have attempted 
to obtain an approved, written contingency plan for 
maintaining Shuttle carrier capability in the event the 
existing carrier could not be used due to accident, damage, 
and/or extended maintenance. Although NASA has recently 
initiated a procurement action to acquire a backup SCA, it has 
not developed such a plan. NASA has been unable to provide 
any evidence that a contingency plan of this nature had been 
developed. Consequently, our basic observation that NASA does 
not have specific contingency plans for SCA backup support is 
still valid. The second SCA will not be available for use 
until approximately December 1989. 

Although the Headquarters response did not indicate either 
agreement or disagreement with our recommendation, we 
consider NASA'S plans to procure a second SCA responsive to 
the intent of the recommendation. Progress in this area will 
be evaluated during our follow-up review. 
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2. Existing Tailcone Structure Subsystem 

The ferry tailcone has been damaged during each previous 
shipment to Edwards AFB. The "top panel- of the tailcone has 
not been properly supported and protected, and, therefore, it 
has continuously sustained damage during shipment. Repeated 
damage to the tailcone has resulted in additional repair costs 
and extended turnaround times. Future damages could result in 
the tailcone not being available when needed for ferry 
missions. 

The tailcone is attached to the Orbiter during actual 
ferry missions in order to stabilize and reduce the effects of 
the wake turbulence and base drag. After ferry flights to 
KSC, the tailcone is disassembled into six parts, packed in 
wooden containers, and shipped by truck to Edwards AFB. 

Under JSC Contract NAS9-l4000, Rockwell International 
corporation engineered the wooden containers that are used to 
ship the tailcone. Although this effort was performed under a 
JSC contract, KSC is responsible for maintenance and safety of 
the tailcone during shipments to Edward~ AFB. KSC has 
directed Rockwell to prepare and submit a proposal for 
improving the containers. 

Like the SCA, the tailcone is a single-point-failure mode 
in the STS Program. Successful and timely ferry missions 
depend on the availability of both the SCA and the tailcone. 
If the tailcone is not available due to damage, ferry missions 
cannot be conducted. 

As previously stated, it appears that Edwards AFB will 
continue to be used as a primary landing site for Shuttle 
missions. The tailcone, therefore, will have to be shipped 
from KSC to Edwards on numerous occasions. Furthermore, NASA 
is in the process of acquiring a second tailcone (see report 
page a). Due to these circumstances, it is imperative that 
proper containers are used to protect the tailcone during 
future cross-country shipments. 

RECOMMENDATION 2 

We recommend the Associate Administrator for Space Flight 
take immediate actions to ensure the tailcone is adequately 
protected during future shipments to Edwards AFB. 

MANAGEMENT RESPONSE 

The Associate Administrator's response indicated that the 
following actions have been, or are being, initiated to 
correct this condition: (1) the ferry boxes have been 
redeSigned by Rockwell with no further excessive damage noted 
after shipment, (2) contingency plans have been instituted to 
reduce the risk associated with cross-country shipment of the 
tailcone ferry boxes, including reducing truck speed to no 
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more than 4S mph, monitoring accelerometers placed on trucks, 
limiting loads, escorting the trucks in route, and traveling 
in convoy; and (3) the Office of Space Plight (OSF) is in the 
process of procuring a second tailcone. The Associate 
Administrator added that once the first two actions were 
initiated, no major structural damage has occurred to the 
tailcone. He also stated the contract for the second tailcone 
would be awarded within one month, and the fabrication and 
manufacturing will take approximately 18 months to complete. 

The JSC response to this recommendation indicated 
appropriate actions have been initiated. The JSC response 
stated that: •••• we have taken positive action to prevent 
damage to the tailcone during shipment. The JSC has solicited 
a tailcone pallet for use on the Super Guppy. This shipment 
method will eliminate the need for wooden containers in the 
future.-

ADDITlm~AL COMMENTS 

Taken as a whole, we consider the management comments 
responsive to this recommendation.' Our follow-up review will 
assess JSC's planned methods for future shipments of the 
tailcone. 
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3. Hangar Facilities for the Shuttle Carrier Aircraft 

No aircraft hangar facilities for the SCA have been 
obtained. Consequently, the SCA is left outside when it is 
not in use. This practice could result in greater maintenance 
costs and potential safety hazards. 

When the seA is not involved in flight, testing, and/or 
maintenance operations, it is left outside on a parking ramp 
at DFRF, Edwards AFB, California. The SCA is guarded by 
security personnel to preclude vandalism, however, it is left 
unprotected from changing weather conditions (i.e., sun, wind, 
rain, snow, etc.). Exposure to climatic conditions tends to 
greatly accelerate the corrosion process of an aircraft. 
Structural corrosion of the SCA leads to much greater 
maintenance costs and can result in safety hazards. 

One of the basic reasons the SCA was permanently stationed 
at Edwards AFB, rather than Houston, Texas, was to avoid the 
inherent corrOSion problems resulting from the environmental 
conditions in the Houston area. Although the general 
environmental conditions at Edwards are much less severe than 
those in Houston, the constant exposure of the SCA to changing 
weather conditions greatly reduces the benefits of locating 
the aircraft in California. 

NASA does not have any aircraft hangars sufficient to 
house the SCA at DFRF. We were advised, however, that the 
Air Force has vacant hangar space which is adequate to 
accommodate the SCA. Various JSC personnel believe the 
Air Force hangar space could be used to house the SCA. We 
believe this matter should be assessed and, if possible, 
hangar space for the SCA should be obtained. 

RECOMMENDATION 3 

We recommend that the JSC Director of Flight Crew 
Operations determine whether adequate hangar space for the SCA 
is available at Edwards AFB. If sufficient space is 
available, appropriate arrangements should be made for NASA's 
use of these facilities. 

MM~AGEMENT RESPONSE (JSC) 

The Associate Administrator indicated that NASA would use 
a hangar for the SCA, if one was available. In addition, 
JSC's response stated that an appropriate hangar is available 
at Edwards AFB and preliminary discussions with Air Force 
officials have indicated a willingness on their part to permit 
storage of the SCA when it does not interfere with other 
Air Force aircraft storage needs. JSC will attempt to obtain 
an agreement with the Air Force to formalize arrangements for 
storage of the SCA. 
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ADDITIONAL COMMENTS 

JSC's plans to negotiate an agreement with the Air Force 
for hangar space at Edwards AFB are responsive to the 
recommendation. We will review JSC's progress in this area 
during our follow-up review. 
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GENERAL COMMENTS 

We appreciate the courtesy, assistance, and cooperation 
extended by JSC personnel contacted during this review. 

15 



EXHIBIT I 

16 



NJ\5J\ 
National Aeronautics and 
Space Administration 

Washington, D.C. 
20546 

APPENDIX A 

'Reply 10 Alln of: MO 

TO: W/Assistant Inspector Gene,"al for Auditing 

FROM: M/Associate Administrator for Space Flight 

SUBJECT: Draft Report on Contingency Planning for Shuttle Carrier Aircraft 
(SCA) 

Thank you for the opportunity to review the subject draft report on SCA 
contingency planning. ~ understanding is that during the exit conference, 
agreement was reached between Mr. W~ne Miller, Director, Operations 
Utilization, and Mr. Ken Wood of the Inspector General's Offfce to include the 
following comments in the executive summar,y of the report: 

1) The Associate Adainistrator for Space Flight has alrea~ provided 
approval for budgetary funding for the purchase of a backup SCA. Work 
is in progress with Boe1'ng for the selection and IIIOdification of a 
747-100 aircraft to be converted to an SCA. 

2) Funds have been provided in the budget to allow for the purchase of a 
second tailcone for SCA flights. Therefore, in the event of damage, no 
dellY would be experienced. 

3) Since SCA hangar space is not available at Edwards AFB. an acceptable 
alternative is to house the SCA outside at Edwards AFB in the dry desert 
environment. Ten years of experience have shown no adverse conditions 
for SCA storage in the Edwards AFB environmeqt. 

We have reviewed the draft. and have enclosed specific comments with this 
melllOrandum. 1 would appreciate your giving these comments careful 
consideration in the preparation of the final report. 

/J 
\Richard H. TrUl~ 

Enclosure 
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RECOMMENDATION 1 

We recOliend that the Associate Adain1strator for Space Flight develop and 
implement adequate continge~ plans for backup Shuttle Carrier capability. 
Sufficient funds should be _ade available to initiate needed procurement 
actions as soon as practical. 

The Associate Administrator for Space Flight has already approved plans for a 
backup SeA. He has given budgetary and programmatic approval to proceed with 
the procurement of the backup SCA. An Amendment to the Master Buy (for 
procurements over S10M) was approved by Admiral Truly in June 1987. NASA is 
currently negotiating with Boeing Aircraft Company for the selection and 
modification of a 747-100 aircraft to be converted to an SCA. 

In addition. contingency plans have been in effect for years to limit the 
risks associated with flying the aircraft. The SCA has very strict operations 
criteria. These include clear flying and short flying duration. 

The statements and conclusions in the report are therefore incorrect because 
there is an approved and adequate contingency plan in existence. The report 
must be corrected to reflect-the efforts in this area. 

RECOMMENDATION 2 

We recommend the Associate Ad.infstrator for Space Flight lake imaediate 
actions to ensure the tailcone is adequately protected during future shipments 
to Edwards AFB. . • 

The damage to the existing tailcone was due to improper design of the tai1cone 
ferry boxes •. The ferry boxes have been re-des1gned by Rockwell with no 
further excessive damage noted after shipment. 

Contingency plans have been INSTITUTED to reduce the risk associated with 
cross-country shipment of the tailcone ferry boxes. Since these plans have 
been operational, no major structural damage has occurred on the tai1cone. 
These plans include; reducing truck speed to no more than 45 mph, monitoring 
accelerometers placed on trucks, limiting loads, escorting the trucks in 
route, and traveling in convoy. 

Finally, the Office of Space Flight is in the process of procuring a second 
tailcone. We expect the contract to be let w1thin one month. The fabrication 
and manufacturing of the tai1cone will take approximately 18 months to 
complete. 

Please correct the report to reflect the actions taken and the procedures now 
in effect. 
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RECOMMENDATION 3 

We recommend that the JSC Director of Flight Crew Operat10ns detenaine 
whether adequate hangar space for the SCA is available at Edwards AFB. If 
suff1cient space is avatlable. appropriate arrangements should be _ade for 
NASA's use of these facilities. 

There is no doubt that the ideal place to stare the SCA is in a hangar. Where 
a hangar is nat available or hangaring is infeasible, the military agencies 
responsible for lang and short duration aircraft storage choose a dry desert 
environment for their storage locations. NASA has done the same thing. 
Outdoor storage presents no corrosion problem at Edwards AFB, and the on-going 
periodic maintenance insures good upkeep. The SCA has been exposed to the 
elements at Edwards for more than ten years and has not experienced any 
corrosion. 

Notwithstanding the above rationale, NASA would use a hangar for the SCA if 
one were available; there are none available at Edwards for other than very 
short duration storage. 
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National Aeronautics and 
Space Administration 

Lyndon B. Jomson Space Center 
Houston. Texas 
77058 

NI\SJ\ 
APPENDIX B 

Sff 2 1981 

.' 8Y/8-245 
Reilly 10 Alln 01 

MEMORANDUM 

TO: 

FROM: 

w-JS/Director, Center Office of Inspector General 

AA/Director 

SUBJECT: Inspector Generalis Comment Draft Audit Report on Contingency 
Planning for Shuttle Carrier Aircraft (A-JS-87-003 dated 
July 21, 1987) 

Ellclosed are JSC comments in response to tpe subject draft report. 

As indicated by our detailed reply, we agree with your recomme~dation which 
requires a response from the JSC. In addition, we have commented on the 
remaining two recommendations even tho~gh they require a reply from NASA 
Headqua rters • 

If you have any questions about our reply, please contact BY/Lloyd Lovelace 
,t extens,ion 3~421~. 

~aron Cohen 

\ Enclosure 

cc: 
CA/G. W. S. Abbey 
CA/H. W. Hartsfield 
CA/R. W. Nygren 
CB/R. D. Cabana 
CC/J. S. Algranti 
CC42/W. F. Ready 
GA/R. H. Kohrs 
GA/J. F. Honeycutt 
TA/H. M. Dra~ghon 

BY/LLovelace:ll:8/18/87:34213 
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JSC COMMENTS ON RECOMMENDATIONS 
AUDIT ON CONTINGENCY PLANNING FOR 

SHUTTLE CARRIER AIRCRAFT 
A-JS-87-00J 

1. Contingency Plans for Shuttle Carrier Aircraft (SCA) Baclcup Support 

Auditor's Findings 

"The SCA is considered a "single-point-failure mode" in the Space 
Transportation System (STS). However, NASA does not have approved, final 
contingency plans for SCA backup support. Specific plans for acquiring a 
second SCA or utilizing some other alternative support method are needed 
immediately. H 

Auditor's Recommendation and JSC Comments 

Recommendation 1 

"We recommend that the Associate Administrator for Space Flight develop and 
implement adequate contingency plans for backup Shuttle carrier capability. 
Sufficient funds should be made available to initiate needed procurement 
actions as soon as practical." 

JSC Comments 

Although your recommendation requires a response from the Associate 
Administrator for Space Flight, we have funded a backup SCA in the latest 
POP 87-2 Budget Submission. Contract negotiations are currently in ~rogress 
to obtain the backup SCA. 

2. Existing Tailcone Structure Subsystem 

Auditor's Findings 

liThe ferry tailcone has been damaged during shipments to Edwards AFB. 
Specifically, the "top panel" of the tailcone has been damaged because the 
wooden shipping containers do not provide adequate support and protection. 
The. Kennedy Space Center (KSC) has directed the responsible support 
contractor to prepare and submit a proposal for redeSigning the wooden 
containers. Edwards AFB will be used as the primary landing site for future 
Shuttle missions. The tailcone, therefore, will have to be shipped from KSC 
to Edwards on numerous times. As a result, it is imperative that proper 
containers be used to protect the tailcone during future shipments.-
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Auditor's Recommendation and JSC Comments 

Recommendation 2 

"We recommend the Associate Administrator for Space Flight take illl11ediate 
action to ensure the tailcone is adequately protected during future shipments 
to Edwards AFB. II 

JSC Comments 

Although your recommendation requires a response from the Associate 
Administrator for Space Flight. we have taken positive action to prevent 
damage to the tailcone during shipment. The JSC has solicited a tailcone 
pallet for use on the Super Guppy. This shipment method will eliminate the 
need for wooden shipping containers in the future. 

3. Hangar Facilities for the Shuttle Carrier Aircraft 

Auditor's Findings 

liThe SCA is kept outside on a parking ramp at the Dryden Flight Research 
Center. Edwards AFB. The constant exposure to changing weather conditions 
accelerates structural corrosion of the SCA and could result in increased 
maintenance costs and safety hazards." 

Auditor's Recommendation and JSC Comments 

Recommendation 3 

"We recommend that the JSC -Director of Flight Crew Operations determine 
whether adequate hangar space for the SCA is available at Edwards AFB. If 
sufficient space is available. appropriate arrangements should be made for 
NASA's use of these facilities. u 

JSC CORl!'1ents 

We concur. We have determined that an appropriate hangar is available at 
Edwards AFB. Preliminary discussions with Air Force officials have indicated 
a willingness on their part to permit storage of the SeA when it does not 
interfere with other Air Force aircraft storage needs. We will attempt to 
obtain an agreement with the Air Force to formalize arrangements for storage 
of the SCA. 
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Office of Inspector General 

Johnson Space Center 
Houston, TX 77058 

Nl\SJ\ 

Reply 10 Attn of: W-JS February 16, 1968 

TO: Johnson Space Center 
Attn: AA/Director 

FROM: W-JS/Director, Center OIG 
-SUBJECT: Final Report on Space Transportation System 
Operations Contract (STSOC) NAS9-l8000 

A-JS-87-00S 

We have completed an audit of JSC's procedures for managing 
and monitoring the work performed under Contract NAS9-l8000, 
Space Transportation System Operations Contract (STSOC). Our 
final report is enclosed for your review and comment. 

The objectives 
procedures for 
under the STSOC 
on the STSOC, 
accordance with 

of the audit were to: (1) review the 
managing and monitoring the work performed 
contract: (2) assess JSC's payment practices 
and (3) ensure payments are being made in 
appropriate regulations. 

The results of the audit showed that JSC's management of the 
work being performed uncar the S~SOC contract was generally 
adequate, and appropriate methods for monitoring contract 
performance have been established. We noted, however, that 
additional management actions are needed to: (1) adjust or 
modify the STSOC contract to reflect the current suspension of 
Shuttle flights and the reduced flight schedule for future 
operations; (2) ensure payments are made in accordance with 
NASA cash management regulations; (3) ensure the contractor 
takes appropriate and timely actions to correct various 
performance problems concerning Safety, Reliability, and 
Quality Assurance (SR&QA) and subcontract management; 
(4) complete contractor award fee evaluations in a more timely 
manner: and (5) properly account for and/or locate equipment 
items transferred to the STSOC contractor. 

A discussion draft report was issued On October 22, 1987. 
Exit conferences were conducted at JSC and NASA Headquarters. 
Necessary report changes resulting from the exit conferences 
were included in the draft report, dated November 6, 1987. 



NASA's comments are presented after each report 
and are included in their entirety in 
(JSC comments, dated January 21, 1988) and 
(Headquarters comments, dated December 2, 1987). 

W. Preston Smith 

Enclosure: 
a/s 

.. A 

cc: HQs-W/Assistant Inspector General 
for Auditing 

JSC-BY!Chief, Management Analysis Office 
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A-JS-87-005 February 16, 1986 

SPACE TRANSPORTATION SYSTEMS OPERATIONS CONTRACT (STSOC) 
NAS9-l8000 

JOHNSON SPACE CENTER (JSC) 

Digest 

Introduction 

The NASA Office of Inspector General has completed an 
audit of the Space Transportation System Operations Contract 
(STSOC), NAS9-l8000. The overall purpose of the audit was to 
evaluate the procedures for managing and monitoring the work 
performed under the STSOC contract. The audit also included an 
assessment of JSC's payment practices on the contract. 

Results of Audit 

JSC's management of the work being performed under the 
STSOC contract was generally adequate. We noted, however, that 
additional management actions are needed to: (1) adjust or 
modify the STSOC contract to reflect the current suspension of 
Shuttle flights and the reduced flight schedule for future 
operations; (2) ensure payments on the contract are made in 
accordance with applicable NASA cash management regulations; 
(3) ensure the contractor takes appropriate and timely actions 
to address various performance problems concerning Safety, 
Reliability, and Quality Assurance (SR&QA) and subcontract 
management; (4) complete contractor award fee evaluations in a 
more timely manner; and (5) properly account for and/or locate 
equipment; items transferred to the STSOC contractor. These 
areas are discussed in the "ObserVations and Recommendations" 
section of this report and are summarized in the following 
paragraphs. 

1. Adjusting or Modifying the STSOC Contract 

The Challenger aCCident occurred in January 1986. The 
accident initially resulted in the indefinite suspension of all 
Shuttle flights. This significantly reduced the work 
requirements specified in the STSOC contract. Actions have 
been initiated to renegotiate the contract. However, as of 
January 1988, the contract had not been adjusted or modified to 
reflect the delay of Shuttle flights and/or the reduced flight 
schedule for future operations. Since the incentive fees paid 
to the STSOC contractor, Rockwell Shuttle. Operations Company 
(RSOC), are directly related to the costs associated with 
actual flight operations and the contract has not been properly 
adjusted, RSOC has received unjustified fees for cost 
performance since April 1986. We recommended the JSC Director 
of Procurement take appropriate actions to ensure the STsoe 
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contract is adjusted or modified as soon as possible. As part 
of the contract renegotiation process, the STSOC Contracting 
Officer (CO) should recover an equitable portion of the 
$S.6 million of incentive fees paid to RSOC since April 1966. 
JSC concurred with the recommendation. The contract will be 
modified, and appropriate incentive fee adjustments will be 
made. (Page 7) 

2. STSOC Payment Practices 

Payments on the STSOC contract were not always made in 
accordance with NASA Financial Management Regulations. We 
found payments were being made earlier than required. Early 
payments result in excess interest costs to the Department of 
Treasury. We estimated the Government could save approximately 
$763,000 (or $190,750 annually) if payments on the STSOC 
contract are made in accordance with applicable cash management 
regulations. We also noted that the NASA Financial Management 
Manual (FMM) has not been updated to include current Treasury 
reporting requirements for large disbursements made by 
electronic transfer. We recommended that: (1) the CO for 
NAS9-1S000 and the Chief, Financial Management Division, ensure 
all future payments on the STSOC contract are made in 
accordance with applicable cash management regulations, and 
(2) the Director, Pinancial Management DiviSion, NASA 
Headquarters, update the PMM to include current Treasury 
requirements for reporting large disbursements made by 
electronic funds transfer. The Center has initiated 
appropriate actions to prevent early payments on the STSOC 
contract, and NASA Headquarters agreed to revise the FMM. 
(Page 11) 

3. Contractor Performanca Under the STSOC Contract 

RSOC'S performance on the STSOC contract has been 
generally adequate. The contractor's overall performance 
evaluations have ranged from -good- to ·very good.- We noted, 
however, that previous contractor performance evaluations 
indicated various management problems concerning SR&QA 
activities and subcontract management. We recommended the CO 
for NAS9-lS000 ensure RSOC addresses and corrects all SR&QA and 
subcontract management problems identified in the previous 
performance evaluations. JSC concurred with our 
recommendations and indicated that appropriate corrective 
actions have been initiated. (Page 14) 

4. Timeliness of Contractor Award Fee Evaluations 

As of September 1987, JSC had completed three award fee 
evaluations for the STSOC contract. We found these evaluations 
were not completed in accordance with the timeframes specified 
in JSC Management Directive SIS0.7E, ·Performance Evaluation 
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and Notification Procedures for Award Fee Contracts." We 
recommended the Director of Procurement take appropriate 
actions to ensure future award fee evaluations for the STSOC 
contract are completed in a more timely manner. The Center 
concurred with the report recommendation. (Page 20) 

5. Property Transfers and Property 
Accountability for the STSOC Contract 

Under the STSOC contract, millions of dollars of 
Government-Furnished Equipment was transferred to RSOC. 
Although it has been over 1-1/2 years since the initial 
eqUipment transfers were made, 270 items valued at about 
$475,965 have not been accounted for or located. We 
recommended the STSOC CO and the JSC Industrial Property 
Officer determine the disposition of the missing equipment 
items, and properly adjust all applicable property records. 
JSC has taken appropriate actions to account for the missing 
property. (Page 22) 
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INTRODUCTION 

The Office of Inspector General, Johnson Space Center 
(JSC), has completed an audit of the Space Transportation 
System Operations Contract (STSOC), NAS9-l8000. The audit was 
performed in accordance with the authority and responsibility 
contained in NASA Management Instruction (NMI) 9910.1, dated 
January 28, 1980. 

The basic purpose of the STSOC was to consolidate most of 
the operational support functions associated with the Space 
Transportation System (STS) into one single contract. The work 
previously performed by 16 contractors under 22 separate 
contracts was consolidated under the STSOC contract. 

NASAls intent to award a single, consolidated contract for 
STS operations was published in the Commerce Business Daily on 
October 26, 1983. This announcement, along with letters sent 
to the 16 incumbent contractors, resulted in 50 companies 
attending an "industry briefing" which was held on November 11, 
1983. A formal Request for Proposal (RFP) was issued on 
January 14, 1985. On September 12, 1985, the NASA 
Administrator selected the Rockwell Shuttle Operations Company 
(RSOC), a division of Rockwell International Corporation, for 
the contract award. Contract negotiations with RSOC were 
completed on .November 19, 1985, and the contract was signed on 
December 5, 1985. 

The STSOC is a combination cost-plus incentive fee/award 
fee contract. The incentive fee applies to cost performance, 
and the award fee is on work performance. The contract covers 
a 4-year period, which includes: (1) a fttransition period" of 
January 1, 1986, through March 31, 1986J (2) a base period of 
April 1, 1986, through December 31, 1987: and (3) a "firm 
option period" of January 1, 1988, through December 31, 1989. 
The total cost and fee negotiated for the entire 4-year period 
was approximately $823 million. Ultimately, follow-on awards 
could result in a IS-year contract valued at about $6 billion. 

Part of this STSOC contract is on a level-of-effort basis 
and part is on a "completion form" basis. The contract 
requires RSOC to perform the following major functions: 

Project Management: 

Maintenance and Operations: 

Sustaining Engineering: 



Flight Preparation Requirements and 
Analysis; 

Flight Preparation production; and 

Direct Mission Operations, Testing and 
Support. 

A major portion of the STSOC effort is being performed by 
five subcontractors. These subcontractors are: 

Bendix Field Engineering Corporation; 

Unisys; 

Omn1plan; 

Systems Management American Corporation; and 

RMS Technologies, Incorporated. 

A JSC CO has overall responsibility for managing and 
controlling the work performed under the contract. A Technical 
Manager and 13 Technical Manager's Representatives monitor 
contract performance. In addition, the JSC Quality Assurance 
(QA) Division and the Logistics Division are the central points 
of contact for reliability and quality assurance and industrial 
property functions. 

A discussion draft report was issued on October 22, 1987. 
Exit conferences were held at JSC and NASA Headquarters. 
Necessary report changes resulting from the exit conference 
were included in the draft report, dated November 6, 1987. JSC 
and NASA Headquarters provided written comments on January 21, 
1988, and December 4, 1987 respectively. 

NASA's comments were responsive to the audit 
recommendations. These comments are presented in their 
entirety as Appendices A and B. Actions taken or planned in 
response to our observations and recommendations will be 
evaluated during our normal follow-up process. 
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OBJECTIVES AND SCO~E 

The basic purpose of the audit was to review the 
procedures for managing and monitoring the work performed under 
Contract NAS9-lS000. The audit objectives included assessing 
JSC's payment practices on the STSOC, and ensuring payments 
were being made in accordance with appropriate regulations. 

The scope of the audit included: (1) reviewing the 
contract award process 1 (2) ascertaining which contract 
administration funcfions were retained by the CO and those that 
were delegated to other Government agencies: (3) determining 
whether the CO delegated the contract administration functions 
in accordance with applicable procurement regulations, 
(4) reviewing the functions performed by the Technical Manager 
(TM) and Property Administrator: (5) reviewing all payments 
made to RSOC: and (6) assessing the contractor's overall 
performance. Numerous RSOC, JSC Procurement, and Financial 
Management Division officials were interviewed to obtain 
pertinent data. 

The audit was performed in accordance with generally 
accepted Government auditing standards and included such 
examinations and tests of applicable records and documentation 
as were considered necessary in the circumstances. The audit 
also included a review of the internal administrative controls 
related to managing and monitoring the STSOC contract. The 
internal controls associated with JSC's payment procedures and 
practices were also reviewed. Except as noted in the 
·Observations and Recommendations· section, the. internal 
controls tested during the audit were considered generally 
satisfactory. 
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OBSERVATIONS AND RECOMMENDATIONS 

JSC's management of the work being performed under the 
STSOC contract was generally adequate, and appropriate methods 
for monitoring contractor performance have been established. 
We noted, however, that additional management actions are 
needed to: (1) adjust or modify the STSOC contract to reflect. 
the current suspension of Shuttle flights and the reducea 
flight schedule for future operations; (2) ensure payments on 
the contract are made in accordance with applicable cash 
management regulations, (3) ensure the contractor takes 
appropriate and timely actions to correct various performance 
problems concerning safety, Reliability and Quality Assurance 
(SR&QA) and subcontract management activities; (4) complete 
award fee evaluations in a more timely manner; and (5) properly 
account for and/or locate equipment items transferred to the 
STSOC contractor. 

1.' Adjusting or Modifying the STSOC Contract 

When existing contractual requirements change, Government 
contracts should be properly adjusted or modified to reflect 
the new requirements. Although the requirements for supporting 
actual flight operations specified in the STSOC contract have 
been significantly reduced, the contract has not been modified 
accordingly. Since the incentive fees paid to RSOC are 
directly related to the costs associated with flight 
operations, we believe RSOC has received unjustified incentive 
fees for cost performance. 

The "Changes" clause in the STSOC contract allows the co 
to make changes or modifications to the contract. 
Article 52.243-2 of the contract states that the CO shall make 
an equitable adjustment to the contract and modify it 
accordingly whenever a change results in " ••• an increase or 
decrease in the estimated cost of, or the time required for, 
performance of any part of the work under this contract·. 
Furthermore, Article H-9, "Advance Agreement on Equitable 
Adjustment," lists several conditions which would result in the 
need to adjust or change the existing contract. One of these 
conditions is: "An increase or decrease in the number of 
planned flights .•• in effect on the date of this contract." 

Due to the Challenger accident which occurred in January 
1986, all planned Shuttle flights were indefinitely suspended. 
Consequently, the mission support requirements specified in the 
STSOC contract are no longer valid. However, as of January 
1988, JSC had not adjusted or modified the contract to reflect 
the delay of Shuttle flights and/or the reduced future flight 
schedule. 
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As previously stated, the STSOC contract includes both 
award and incentive fees. The award fee is on work 
performance, and the incentive fee is on cost control. The 
incentive fee provision applies to the basic and option 
contract periods (April 1, 1986, throu9h December 31, 1989). 

Incenti ve fees are based on RSOC' s cost performance in 
relation to an established ·target cost- for both the basic and 
option contract periods. A target cost is defined as that cost 
which both the contractor and Government believe to be the most 
realistic (best estimate) or the most likely final cost based 
on known (existing) requirements. The target cost specified in 
the STSOC contract is $342,542,000 for the base period and 
$381,126,000 for the option period. These target costs were 
based on the flight schedule specified in the Statement of Work 
(SOW). This schedule included 14 missions in Fiscal Year 
(FY) 1986, 17 in FY 1987, 19 in PY 1988, and 24 in FY 1989. 

The STSOC contract states that the incentive fee payable 
for the base contract period • ••• shall be the target fee 
increased by 26 cents for every dollar that the total allowable 
cost is less than the target cost or decreased by 26 cents for 
every dollar that the total allowable cost exceeds the target 
cost.· This same basic arrangement applies to the option 
period, except the incentive fee will be increased or decreased 
by 33 cents in relation to each dollar of allowable costs. 

Several months after the Challenger accident, JSC 
Procurement officials recognized that the miSSion or fli9ht 
schedule specified in the contract was no 10nger valid. As a 
result, during June 1986, JSC proposed to eliminate the 
incenti ve fee provisions for cost control. Essentially, this 
proposed change would have resulted in converting the STSOC 
contract to a cost-plus-award-fee (CPAF) contract. RSOC 
rejected the proposed change, but a9reed to submit a contract 
adjustment proposal and renegotiate the contract. 

In a letter dated July 7, 1986, JSC Procurement informed 
the Assistant Administrator for Procurement that the remaining 
base contract period would be converted to a CPAF arrangement. 
The letter stated that: ·This is necessary since the delays 
caused by STS 5l-L have negated the basis for the STSOC 
incentive on cost (emphaslrs added).' This letter also 
indicated that the ·hard option period,· January 1, 1988, 
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through December 31; 1989, would remain unchanged, but it may 
be necessary to renegotiate this part of the contract when a 
"firm flight schedule is known." Further, the letter stated 
that: 

"We are currently identifying the SOW changes 
necessary in view of STS 5l-L plus other contract 
act:±v±ty to date. Upon completion of that action, 
Rockwell wi 11 begin pr4!paration of their overall 
adjustment proposal with submittal expected in 
September 1986. Negotiations should occur during 
November 1986." 

Rsoe did not submit the adjustment proposal until January 9, 
1987. Furthermore, as of January 1988, Jse had not 
renegotiated the contract. 

During the period April 1, 1986, through July 31, 1987, 
JSC paid RSOC $5.6 million of incentive fees for cost control. 
Due to the circumstances resulting from the Challenger 
accident, the payment of these incentive fees is highly 
questionable. We recognize that RSOC was entitled to some 
portion of the $5.6 million. However, since the target costs 
specified in the contract are no longer valid, some portion of 
the incentive fee payments may not have been justified. 

The Challenger accident occurred about 2 years ago. JSC, 
however, has not adjusted or modified the STSOC contract to 
reflect the operational changes resulting from the accident. 
We believe the contract should be renegotiated and modified as 
soon as possible. As part of the renegotiation process, JSC 
should recover an equitable portion of the incentive fees paid 
to RSOC. This "recovery" could be accomplished by negotiating 
a downward adjustment of the $5.6 million of incentive fees 
paid Since April 1, 1986. 

RECOMMENDATION 1 

We recommend the Director of Procurement take appropriate 
actions to ensure the STSOC contract is adjusted or modified as 
soon as possible. During the contract renegotiation process, 
the STSOC Contracting Officer should recover an equitable 
portion of the $5.6 million of incentive fees paid to RSOC 
during the period April 1, 1986, through July 31, 1987. The 
amount recovered, or the resulting downward cost adjustment, 
should be fully documented in appropriate contract files. 
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MANAGEMENT RESPONSE (JSC) 

We concur. The Director of Procurement has taken 
appropriate action to ensure that the STSOC contract is 
adjusted or mOdified. We are actively pursuing an adjustment 
that will reflect the new contract cost base and provide an 
equitable resolution of fee. The amount of the equitable 
adjustment and both cost and fee will be fully documented in 
the contract files. 

ADDITIONAL COMMENTS 

The Center's comments are responsive to the report 
recommendation. The resulting downward adjustment or recovery 
of incentive fees will be verified during our follow-up review. 
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2. STSOC Payment Practices 

Payments on the STSOC contract were not always made in 
accordance with NASA Financial Management' Regulations. We 
found payments were being made earlier than requirep. Early 
payments result in increased interest costs to the Department 
of Treasury. We estimated the Government could save 
approximately $763,000 (or $190,750 annually) if payments on 
the STsoe contract are made in accordance with applicable cash 
management regulations. We also noted that the NASA Financial 
Management Manual (FMM) has not been updated to include current 
Treasury reporting requirements for large disbursements made by 
electronic funds transfer. 

a. Early Payments 

The STSOe contract provision concerning payments 
allows Rsoe to submit cost and fee invoice~ monthly. If these 
invoices are paid within 15 days after receipt, NASA is 
entitled to discount the payment at a rate commensurate with 
the quarterly Treasury rate effective at the time of payment. 
According to NASA FMM 9050-7d: 

·Payment systems will incorporate procedures 
which will automatically take advantage of 
cash discounts as a matter of routine •••• All 
discount payments must be scheduled for 
check issuance as close as possible to, but 
no later than, the last day of the discount 
period.· (emphasis added). 

In addition to the above requirements, FMM 90S0-7d also states 
that payments made by electronic funds transfer •••• will be 
made on the last day of the discount period ••• • (emphasis 
added). All payments on the STSOC contract are made by 
electronic transfer. 

We reViewed 47 payments totalling approximately 
$238 million made to RSOC during the period February 1986 
through May 1987. Forty-three (91 percent) of these payments 
were made within the discount period. The total discount taken 
was about $751,000. Although Jse has taken advantage of the 
time discount, we found that payments were not being made on 
the last day of the discount date. Our review showed that, on 
the average, payments were made 6 days before the discount 
date. Some payments were made as early as 11 days before the 
discount date. Due to these early payments I the Government 
incurred about $238,000 of excess interest costs durlng 
February 1986 through May 1987. If this practice is continued, 
we estimate that an additional $525,000 of excess interest cost 
will be incurred during the remaining two years of the current 
contract period. 
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Future payments on the STSOC contract should be made 
in accordance with applicable NASA regulations. To ensure 
cost-effective cash management, payments should be made as 
close as possible to the discount date. 

b. Large Disbursements Reporting Requirements 

Our review did not identify any problems concerning 
reporting requirements for the disbursements made on the STSOC 
contract. However, during this segment of the audit, we noted 
that current Treasury regulations require disbursements of 
$50 million dollars or more made by electronic transfer be 
reported to the Department of Treasury. The NASA FMM has not 
been updated to include this reporting requirement. 

The Treasury Financial Manual, Part 4, 2550.20f, 
Large Treasury Financial Communications System (TFGS) states: 

"Agency financial officers certifying 
payments of $50 million or more in a single 
transaction or in multiple transactions of 
a common nature that will be disbursed via 
the TFCS will report to Treasury at least 
2 days prior to the date of payment the 
name of the agency, the intended date of 
issuance, the identification of the 
intended reCipient, and the amount to be 
disbursed." 

The current NASA FMM does not include the large 
disbursement reporting requirements stated above. FMM 9630.2b, 
Large Disbursements, only specifies reporting requirements for 
large disbursements ($10 million or more) to be made by issuing 
a Treasury check. We believe the NASA FM:H should be updated to 
lncorporate current Treasury requirements for reporting large 
disbursements made by electronic transfer. 

RECOMMENDATION 2 

We recommend the Contracting Officer for NAS9-lS000 and 
the Chief, Financial Management DiviSion, ensure all future 
payments on the STSOC contract are made in accordance with 
applicable NASA regulations. Payments should be made on the 
last day of the discount period. 

MANAGEMENT RESPONSE (JSC) 

We concur. The Chief, Financial Management Division 
(FHD), Johnson Space Center (JSC), has taken action to ensure 
that payments on the STSOC contract are made in accordance with 
applicable NASA Financial Management regulations. The FMD 
recently implemented an automated cash management system which 
will provide POSitive control concerning invoice due dates. A 
recent audit of this system by FMD personnel indicates that 
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payments are being made in accordance with the applicable NASA 
Financial Management regulations. In addition, the Contracting 
Officer will also monitor payments to ensure that they are in 
compliance with the regulations. 

ADDITIONAL COMMENTS 

JSC's plans for implementing an automated cash management 
system, and monitoring future payments on the STSOC contract 
are responsive to the recommendation. These actions will 
prevent early payments in the future, and result in a $763,000 
cost savings to the Government. 

Appropriate follow-up will be performed to ensure the new 
cash management system is functioning properly. 

RECOMMENDATION 3 

We recommend the Director, Financial Management Division, 
NASA Headquarters, update the FMM to include the current 
Treasury requirements for reporting large disbursements made by 
electronic funds transfer. 

MANAGEMENT RESPONSE (NASA HEADQUARTERS) 

We concur with the finding and recommendation and will 
incorporate the 2-day Treasury notification requirement for 
payments of $50 million or more in the next revision to our 
cash management policies section of the FMM. 

ADDITIONAL COMMENTS 

The Headquarters' comments are fully responsive to the 
recommendation. The revised FMM will be reviewed during our 
normal follow-up process. 
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3. Contractor·Performance Under the STSOC Contract 

RSOC'S performance on the STSOC contract has been 
generally adequate. The contractor's overall performance 
.evaluations have been -good.· We noted, however, that previous 
performance evaluations indicated various management problems 
concerning RSOC's SR&QA and subcontract management activities. 
We believe additional management actions are needed to ensure 
these problems are corrected in a timely manner. 

a. SR&QA Performance Problems 

Previous contractor performance evaluations indicated 
numerous problems associated with RSOC's SR&QA activities. 
Appropriate management actions are needed to ensure these 
problems are corrected, and RSOC establishes and maintains an 
efficient and effective SR&QA program. 

The STSOC contract states that the contractor 
• ••• shall maintain an effective and timely SR&QA program, 
planned and developed in conjunction with all the related 
engineering and maintenance and operations functions for which 
the contractor is responsible.- The contract also requires 
RSOC to: (1) be -totally responsible" for the SR&QA functions 
within the STSOC contract; and (2) comply with applicable 
requirements of NASA Han9book 5300.4(lD-2), SR&QA Functions for 
the Space Shuttle Program. 

As of August 1987, three award fee evaluations had 
been completed. Our review of the Performance Evaluation 
Committee (PEC) reports for these three evaluations revealed 
various problems relating to RSOC's SR&QA activities. For 
example: The PEC report for the period April 1, 1986, through 
June 30, 1986, included the following "areas of concern." 

"Although the procedure, RSOC QA 506, 
for conducting audits of STSOC 
activities has been approved, there 
have been no audits performed by 
RSOC •••• There is no available schedule 
as to when audits will be conducted 
by STSOC QA. It is a concern of 
NASA QA that during the present time 
by not having any commitment to formal 
mission support and training 
activities, STSOC QA will not take 
advantage of the Situation to 
debug/dry run the STSOC QA 
program •••• ~ 

"The reliability program is vague and 
general. It consists of only the data 
base transitioned from MCC.-
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"Detailed reliability procedures 
covering the Jse facilities (under 
this contract) are not sufficiently 
detailed for the job." 

"The parts and equipment reliability 
program (PERP) or the problem action 
data system (PADS) do not identify how 
the reliability data base will be 
maintained and managed." 

In addition, the PEe report for the period of July 1, 1986, 
through December 31, 1986, included the following "areas of 
concern." 

"Performance of safety management 
function appears to be deficient with 
regard to>interface and communication 
with subcontractor safety personnel." 

"The most significant deficiency 
identified in the STsoe Reliability 
Program is the lack of management 
controls to assure that vital data 
needed in determining mean time 
between failure (MTBF) of equipment 
will be gathered and utilized by STsoe 
reliability personnel. Since the 
beginning of the STSOC Reliability 
Program, there has not been any 
equipment operating time logged (in 
order to compute MTBF data); this data 
has been lost up to date. MTBF 
determinations for equipment are 
required by the SOW." 

The July-December 1986 performance report also included the 
following "weaknesses· concerning RSOC's SR&QA functions. 
(Note: A weakness is defined as "an area of performance that 
is below standard. Performance is deficient and is lacking in 
what would normally be expected of a contractor, i.e., work 
that is behind schedule, contains unacceptable errors, does not 
detect problems. etc.") 

1. "The STSOC Reliability Program was inadequate 
throughout this reporting period. Procedures 
for accumulating reliability data were finally 
put in place in December, but the capability to 
perform basic reliability assessment remains 
absent." 
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2. -The STSOe QA Program is inadequate and has 
failed to establish itself in the facility 
operations and configuration management flow.· 

3. -The proposed Reliability Plan is not 
acceptable. There has been no progress in STsoe 
reliability management to identify how required 
reliability data will be gathered in order to 
evaluate equipment in each facility •••. • 

4. -RSOC QA management does not have an effective 
communication method between the individual 
STsoe facility QA activities and RSOe QA 
management. Consequently, RSOC QA management is 
not cognizant of the QA problems and issues 
arising in the STSOC facilities. w 

5. -There is no documentation available to indicate 
that a software QA program is being implemented 
in the STsoe facilities.· 

Due to the problems outlined above and various other 
SR&:QA concerns, Rsoe has established a QA management review 
board. This review board plans to evaluate and revise STsoe QA 
and procedures. Furthermore, the Jse QA Division plans to 
conduct a review of RSOC's SR&QA program during Calendar Year 
1988. 

Although some actions have been initiated and/or 
planned to address the SR&QA problems relating to the STsoe 
contract, we believe additional management attention is needed 
to ensure RSOC establishes an adequate SR&QA program. The 
significance and importance of an effective SR&QA program for 
Shuttle operations cannot be overemphasized. Specific plans 
are needed to address and ccrrect the SR&:QA problems identified 
in previous performance evaluaeions. 

b. Subcontract Management Under the STSOC Contract 

A major portion of the work required under the STsoe 
contract is being performed by subcontractors. Rsoe is 
responsible for managing and controlling this effort. Our 
review indicated that RSOC's subcontract management activities 
could be improved. 

As part of the overall STsoe effort, Rsoe has awarded 
subcontracts to: (1) Bendix Field Engineer ing Corporation; 
(2) Onisys: (3) Ornniplan: and (4) Systems Management American 
Corporation. In addition, RMS Technologies, Incorporated, is a 
second-tier subcontractor to Bendix. The total estimated value 
of these five subcontracts was approximately $358 million. 
This amount represents about 47 percent of the total estimated 
costs, excluding fees, for the STSOe contract. 
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Our review of PEC reports for the STSOC contract 
revealed numerous problems concerning RSOC's management and 
administration of the subcontracts. For example, the PEC 
report for the April-June 1986 performance evaluation period 
stated that, -Rsoe management continues to lack insight into 
the subcontractors work on the contract.- The PEe performance 
report for July-December 1986 included the following ~area of 
concern~ relating to subcontract management: 

-Where Rsoe has the prime responsibility 
for an effort across its subcontractors, 
there usually seems to be a fragmented team 
effort. This is especially evident in 
the areas of resource management 
data, logistics, SR&QA, and facilities 
management. Rsoe needs to address and 
resolve this situation as a top priority.-

The July-December 1986 performance report also included the 
following -weaknesses - associated with RSOe' s subcontracting 
activities. 

1. ~The STsoe QA Program is inadequate and has 
failed to establish itself in the facility 
operations and configuration management flow. 
Communication and coordination difficulties 
between the prime and subcontractor personnel is 
a contributing factor.-

2. -In instances where RSce has the overall 
responsibility for an effort, there seems to be 
a fragmented team effort (amo,ng Rsoe and its 
subcontractors).~ 

3. -NASA could not obtain the required detail on 
subcontractor resource management data.-

4. -The contractor seems to have much difficulty in 
providing answers about the major subcontractors 
financial data. Several examples are the 
Omniplan attrition rate, SDC fee increase, and 
Omniplan's award fee in November.~ 

5. ·STSOC management failed to establish formal 
policies between RSOe users and SDe (Unisys) 
developers regarding baselining and 
configuration control of deSign software tools 
previously under user control.-
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Due to the importance of the tasks assigned to RSOC 
subcontractors and the significant dollar value of the 
subcontracts, effective management and control of subcontract 
activities are essential. Furthermore, one of the primary 
reasons JSC awarded the STSOC contract was to reduce the 
workload associated with managing and administering the large 
number of contracts for STS operations. The basic concept was 
that by consolidating the many existing contracts into one 
major contract and assigning overall responsibility to the 
prime contractor, JSC would have an adequate level of 
management control without maintaining direct interface with 
many different contractors. This approach is generally 
referred to as "self-sufficiency" contracting. The 
effectiveness of this type of contract is highly dependent on 
the prime contractor's methods and procedures for managing and 
controlling the work performed by the various subcontractors. 

We believe RSOC' s management of subcontractor 
activities requires improvement. Appropriate management 
actions are needed to address and correct the subcontract 
management problems identified in the PEC reports and to ensure 
future subcontracting activities are effectively controlled and 
administered. 

RECOMMENDATION 4 

We recommend the Contracting Officer for NAS9-l8000 ensure 
RSOC establishes an effective SR&QA program. Specific plans 
should be developed to address and correct the SR&QA problems 
identified in previous performance evaluations. Failure to 
adequately correct these problems in a timely manner should be 
considered in future award fee determinations. 

MANAGEMENT RESPONSE (JSC) 

We concur. Both the Mission Operations Directorate and 
the Contracting Officer for NAS9-l8000 have taken prompt action 
to correct the deficiencies' identified in your findings. This 
process began during January 1987. Since that time, NASA has 
directed the contractor to develop new SR&QA plans to correct 
the deficiencies identified in previous performance 
evaluations. A follow-up survey by NASA SR&QA personnel was 
conducted during December 1987 to ensure compliance with the 
new SR&QA plans. Failure to adequately correct the 
deficiencies in a timely manner will be considered in future 
award fee determinations. 

ADDITIONAL COMMENTS 

The Center's response satisfies the intent of the 
r:ecommendation. RSOC' s new SR&QA plans and the results of 
JSC's "survey" will be assessed during the follow-up process. 
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RECOMMENDATION 5 

We recommend the Contracting Officer for NAS9-IBOOO ensure 
RSOC adequately controls and administers STSOC subcontracting 
activities. Specific plans should be developed to ensure the 
subcontracting problems identified in previous performance 
evaluations are corrected as SOOIl as possible. Failure to 
correct these matters in a timely manner should be considered 
during future award fee determinations. 

MANAGEMENT RESPONSE (JSC) 

We concur. Both the Mission Operations Directorate and 
the Contracting Officer for NAS9-lBOOO have taken action to 
ensure RSOC adequately controls and administers STSOC 
subcontracting activities. ltSOC has hired experienced SR&QA 
subcontractor personnel, and is in the process of implementing 
necessary contract change procedures to ensure that the 
subcontracting deficiencies are resolved. Failure to correct 
the deficiencies will be considered during future award fee 
determinations. 

ADDITIONAL COMMENTS 

JSC's comments are responsive to the recommendation. The 
specific actions taken or planned for correcting the 
subcontracting deficiencies will be evaluated as part of our 
normal follow-up. 
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4. Timeliness of Contractor Award Fee Evaluations 

As of September 1987, JSC had completed three award fee 
evaluations for the STSOC contract. We found these evaluations 
were not completed in accordance with the time frames specified 
in JSC Management Directive (JSCMD) SISO.7!, ·Performance 
Evaluation and Notification Procedures for Award Fee 
Contracts.· 

The payment of award fees is based on the contractor IS 
overall performance during prescribed evaluations periods. The 
award fee determination process includes the following basic 
steps. 

1. Contract monitors periodically assess the 
contractor's performance in their assigned areas 
of responsibility. The results of these 
evaluations are provided to a ·performance 
evaluation committee.-

2. The PEC accumulates the input from contract 
monitors and prepares a performance report. 
This report, which includes a recommended 
performance rating, is presented to a 
Performance Evaluation Soard (PES). 

3. After appropriate review of the PEC report, the 
PES makes a formal award fee recommendation to 
the designated Fee Determination Official (FDO). 

4. The FDO determines the contractor's final 
performance rating (or score) and the related 
award fee. 

JSCMD 5150. 7E emphasizes. the need for making award fee 
determinations in a timely manner, and establishes specific 
time frames for completing certain performance evaluation 
steps. The primary time requirements are as follows: 

1. wThe PEC will complete its work in time to have 
the PEe report and presentation charts delivered 
eo the PES secretary no later than 30 days 
following the completion of the performance 
period being evaluated. w 

2. wThe PES secretary will review the report and 
presentation charts to assure they are in good 
order. Should changes in the report or charts 
be necessary, the PES secretary and the PEC 
chairperson will place priority emphasis on 
getting the corrections made, and complete the 
process no later than 15 days after initial 
receipt by the PES secretary.w 
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3. -A PEB meetinq to review the PEe findings will 
be scheduled within 15 days after review by the 
PEB secretary is complete.-

We found the PEC reports for the three award fee 
evaluations were, on the average, submitted to the PEB 
secretary 72 days after the end of the evaluation period. The 
PEe report for the April-June 1986 performance period was not 
submitted to the PEB secretary until approximately 3-1/2 months 
after the evaluation period ended. Due to the late submissions 
of the PEe reports, the PEB meetings were also delayed. We 
noted that, on the average, the PEB meetings were held 140 days 
(or approximately 4-1/2 months) after the end of the 
performance evaluation period. 

We recoqnize the complexity of the STSOC contract and that 
numerous high-level manaqement officials are involved in the 
evaluation process. However, we believe additional management 
actions are needed to ensure future award fee evaluations are 
completed in a more timely manner. As stated in JSCMD SlSO.7E: 
ftTimeliness is essential. Delay of the periodic evaluations or 
the reporting could lessen the benefits occurring both to the 
Government and the contractor.-

RECOMMENDATION 6 

We recommend the Director of Procurement take appropriate 
actions to ensure future award fee evaluations for the STSOC 
contract are completed in accordance with the time requirements 
specified in JSCMD SlSO.7E. 

MANAGEMENT RESPONSE (JSC) 

We concur. It should be noted, however, that the STSOC 
contract is large and complex. JSC bas attempted to comply 
with the appropriate regulations, and continued emphasis will 
be placed on scheduling activities in order to meet the time 
requirements specified in the regulations. It should be noted, 
however, that we are currently up-to-date in STSOC award fee 
evaluations. In view of the magnitude of this task, we believe 
the time required to-date for each evaluation period fee 
determination has not been considered overly excessive. 

ADDITIONAL COMMENTS 

Although JSC did not indicate what specific actions will 
be taken, we consider the Center's comments responsive to the 
intent of the recommendation. Appropriate follow-up will be 
performed to ensure future award fee evaluations are completed 
in a timely manner. 
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5. Property Transfers and proserty 
Accountab1lity for the STS C Contract 

Under the STSOC contract, millions of dollars of 
Government-Furnished Equipment (GFE) was transferred to RSOC. 
Although it has been over 1-1/2 years since the initial 
equipment transfers, 270 items have not yet been accounted for 
or located. The estimated value of these missing equipment 
items was $475,965. 

The STSOC contract consolidated the work previously 
performed by 16 contractors under 22 separate contracts. 
Consequen tly, most of the equipment ass igned to the previous 
contractors had to be transferred to RSOC. For example, the 
RFP for the STSOC contract stated that approximately 
12,000 items of GFE would be assigned to the selected 
contractor. The RFP included this equipment l.isting as 
·Volume 2 - Government-Furnished Pacilities/Systems.-

Many of the GPE 1tems transferred to RSOC were previously 
assigned to the Ford Aerospace Corporation under 
Contract NAS9-163l5. During the transfer process between Ford 
and RSOC, it was determined that 1,454 items valued at 
approximately $ 9 million could not be located. JSC and RSOC 
initiated numerous actions to locate or determine the 
disposition of the miSSing equipment. Many items have been 
accounted for and/or located. However, as of November l~87, 
270 equipment items valued at $475,965 had not been located. 

JSC and RSOC initially became aware of the missing 
property in September 1986. Since this time, various efforts 
have been made to account for or locate the missing property. 
However I this matter has not been fully' resolved. We believe 
additional management actions are needed to locate ana/or 
properly account for the remaining 270 equipment items. 

RECOMMENDATION 7 

We recommend the Contracting Officer for NAS9-l8000 and 
the JSC Industrial Property Officer determine the disposition 
of the 270 miSSing equipment items. All applicable property 
records should be properly updated and, if appropr~ate, 
contract cost adjustments on the Ford and/or RSOC contracts 
should be initiated. 

MANAGEMENT RESPONSE (JSC) 

We concur. A draft summary of the missing items has been 
submitted to the contract technical manager I the contracting 
ofiicer, and the property administrator. It should be noted, 
however, thae ehe missing equipmene now eoeals 266 ieems wieh a 
value of $469,345. The miSSing items of equipment are 
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accountable to Ford Aerospace Corporation. A final 
determination of the number and value of the missing items has 
been conducted, and relief from accountability for the 
equipment has been requested and approved by the JSC property 
Administrator. Because Ford Aerospace corporation has an 
approved property control system, applicable regulations 
prohibit JSC from obtaining contract cost adjustments. A 
follow-up review by the JSC Property Administrator will be made 
to ensure that the appropriate--property records have been 
adjusted. 

ADDITIONAL COMMENTS 

JSC's actions are responsive to the report recommendation. 
The final determination of the number and value of the missing 
items, and the Property Administrator's review will be assessed 
during our follow-up. 
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GENERAL COMMENTS 

We appreciate the courtesy, assistance, and cooperation 
extended by the Rsoe and Jse personnel contacted during our 
review. 
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National Aeronautics and 
Space Administration 

Lyndon B. Johnson Space Center 
Houston, Texas 
77058 

Re~loAnnol: BY/1l-341 

MEMORANDUM 

APPEN>IX A 

JAN Z 1 1988 

TO: W-JS/Director, Center Office of Inspector General 

FROM: AA/Director 

SUBJECT: Inspector General's Comment Draft Report on Review of Space 
Transportation Systems Operations Contract (STSOC) NAS9-18000 
CA-JS-87-00S dated November 6, 1987) 

Enclosed are JSC comments in response to the subject draft report. 

As indicated by our detailed reply, we agree with your recommendations which 
require a response fro. the Johnson Space Center. In addftion, one 
recommendation requires a response from NASA Headquarters. We have commented 
on thfs recommendation fn order to provfde a JSC positfon on the issues. 

If you have any qUestfons, please contact BY/lloyd lovelace at extensfon 
34212. 

Aaron Cohen 

Enclosure 

cc: 
BB/J. L. Neal 
BG2/R. L. Mueller 
BR/J. E. McIver 
DA/J. D. Shannon 
DA5/J. E. Petersen 
JF IE. M. Easl ey 
JFI2/l. R. Whftaker 

BY/llovelace:ej:12/23/87:34212 
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JSC COMMENTS OU RECOMMENDATIONS 
AUDIT ON SPACE TRANSPORTATION SYSTEI·1S 

OPERATIONS CONTRACT (STSOC) NAS9-18000 
A-JS-87-005 

1. Adjusting or Modifying the STSOC Contract 

Auditor's Findings 

"The Challenger accident occurred in January 1986. The accident initially 
resulted in the indefinite suspension of all Shuttle flights. This 
significantly reduced the work requirements specified in the STSOC contract. 
Actions have been initiated to renegotiate the contract. However, as of 
October 1987, the contract had not been adjusted or modified to reflect the 
delay of Shuttle flights and/or the reduced flight schedule for future 
o~erations. Since the incentive fees paid to the STSOC contractor. Rockwell 
Shuttle Operations Company (RSOC). are directly related to the costs 
associated with actual flight operations and the contract has not been 
properly adjusted. RSOC has received unjustified fees for cost performance 
since April 1986." 

Auditor's Recommendation and JSC Comments 

Recommendation 1 

"We recommend the Director of Procurement take appropriate actions to ensure 
the STSOC contract is adjusted or modified as soon as possible. During the 
contract renegotiation process. the STSOC Contracting Officer should recover 
an equitable portion of the $5.6 million of incentive fees paid to RSOC since 
April 1, 1986. The amount recovered, or the resulting downward co~t 
adjustment. shou1 d be full y documented in appropri ate contract fi1 es. " 

JSC Con1r.lents 

We concur. The Director of Procurement has taken appropriate action to 
ensure that the STSOC contract is adjusted or modified. We are actively 
pursuing an adjustment that will reflect the new contract cost base and 
provide an equitable resolution of fee. The amount of the equitable 
adjustment and both cost and fee will be fully documented in the contract 
fi1 es. 

2. STSOC Payment Practices 

Auditor's Findings 

"Payments on the STSOC contract were not always made in accordance with NASA 
F1nancial Management regulations. We found payments were being made earlier 
than required. Early payments result in excess interest costs to the 
Department of Treasury. We estimated the Government could save approximately 
$763,000 (or $190.750 annually) if payments on the STSOC contract are made fn 
accordance with applicable cash management regulations. We also noted that 
the NASA Financial Hanagement Manual (FlV4) has not been updated to include 
current Treasury reporting requirements for large disbursements made by 
electronic transfer." 
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Auditor's Recommendation and JSC Comments 

Recommendation 2 

"We recommend the Contracting Officer for NAS9-18000 and the Chief, Financial 
~1anagement Division, ensure all future payments on the STSOC contract are 
made in accordance with applicable NASA regulations. Payments should be made 
on the last day of the discount period." 

J SC Comments 

We concur. The Chief, Financial Management Division (FMD), Johnson Space 
Center (JSC), has taken action to ensure that payments on the STSOC contract 
are made in accordance with applicable NASA Financial Management regulations. 
The FMD recently implemented an automated cash management system which will 
provide positive control concerning invoice due dates. A recent audit of 
this system by FMD personnel indicates that payments are being made in 
accordance with the applicable NASA Financial Management regulations. In 
addition, the Contracting Officer will also monitor payments to ensure that 
they are in compliance with the regulations. 

Recommendation 3 

"We recommend the Director, FMD, NASA Headquarters, update the A~4 to include 
the current Treasury requirements for reporting large disbursements made by 
electronic funds transfer." 

JSC Coments 

Although your recommendation requires a reply from the Director, Fr·lO, NASA 
Headquarters, we believe that the tJASA FMM should be revised to include 
disbursements made by electronic funds transfer. The Chief, FND, JSC, 
recently submitted a letter to the Director, FND, NASA Headquarters, 
informing"him of the need to update the R·IM to be in accordance with the 
Treasury regulations. 

,3. Contractor Performance Under the STSOC Contract 

Auditor's Findings 

"RSOC's performance on the STSOC contract has been generaliy adequate. The 
contractor's cverall performance evaluations have ranged from • good , to 'very 
good.' We noted, however, that previous contractor performance evaluations 
i~dicated various management problems concerning RSOC's SR&QA activities and 
subcontract management." 
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AUditor's Recommendations and JSC 'Comments 

Recommendation 4 

"We recomnend the Contracting Officer for ~IAS9-18000 ensure RSOC establ ishes 
an effective SR&QA program. Specific plans should be devetovea to address 
and correct the SR&QA problems identified in previous performance 
evaluations. Failure to adequately correct these problems in a timely manner 
should be considered in future award fee determinations." 

JSC Comments 

We concur. Both the Mission Operations Directorate and the Contracting 
Officer for NAS9-18000 have taken prompt action to correct the deficiencies 
identified in your findings. Thjs process began during January 1987. Since 
that time, NASA has directed the contractor to develop new SR&QA plans to 
correct the deficiencies identified in previous performance evaluation. A 
followup survey by NASA SR&QA personnel was conducted during December 1987 to 
ensure compliance with the new SR&QA plans. Failure to adequately correct 
the deficiencies in a timely manner will be considered in future award fee 
determinations. 

Recommendation 5 

"We recomnend the Contracting Officer for NAS9-18000 ensures that RSOC 
adequately controls and administers STSOC's subcontracting activities. 
Specific plans should be developed to ensure the subcontracting problems 
identified in previous performance evaluations are corrected as soon as 
possible. Failure to correct these matters in a timely manner should be 
considered during future award fee determinations." 

JSC Ccrnrnents 

We concur. Both the Mission Operations Directorate and the Contracting 
Officer for NAS9-1S000 have taken action to ensure RSOC adequately controls 
and administers STSOC subcontracting actiVities. RSOC has hired experienced 
SR&QA subcontractor personnel. and is in the process of implementing 
necessary contract change procedures to ensure that the subcontracting 
deficiencies are resolved. Failure to correct the deficiencies will be 
considered during future award fee determinations. 

4. Timeliness of Contractor Award Fee Evaluations 

Auditor's Findings 

"As of September 1987, JSC had completed three award fee evaluations for the 
STSOC contract. We found these evaluations were not completed in accordance 
with the time frames specified in JSC Management Directive 5150.7E, 
'Performance Evaluation and Notification Procedures for Award Fee 
Contracts. lit 
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AUditor's Recommendation and JSC Comments 

Recommendation 6 

"We recommend the Director of Procurement take appropriate action to ensure 
future award fee evaluations for the STSOC contract are completed in 
accordance with the time requirements specified in JSCMD SlS0.7E." 

JSC Comments 

We concur. It should be noted, however. that the STSOC contract is large and 
complex. JSC has attempted to comply with the appropriate regulations. and 
continued emphasis will be placed on scheduling activities in order to meet 
the time requirements specified in the regulations. It should be noted. 
however. that we are currently up-to-date in STSOC award fee evaluations. In 
view of the magnitude of this task. we believe the time required to-date for 
each evaluation period fee determination has not been considered overly 
excessive. 

5. Property Transfers and Property Accountability for the STSOC Contract 

Auditor's Findings 

"Under the STSOC contract. millions of doll ars of Government-furnished 
equipment was transferred to RSOC. Although it has been over 1-1/2 years 
since the initial equipment transfers were made, 270 items valued at about 
$475.965 ~ave not been accounted for or located." 

Auditor's Recommendation and JSC Comments 

Recommendation 7 

"We recommend the Contracting Officer for NAS9-1S000 and the JSC Industrial 
Property Officer determine the disposition of the 270 missing equipment 
items. All applicable property records should be properly updated and. if 
appropri ate, contract cost adjustments on the Ford and/or RSOC contracts 
should be initiated." 

J5C Comments 

We concur. A draft summary of the missing items has been submitted to the 
contract technical manager. the contracting officer. and the property 
administrator. It should be noted, however, that the missing equipment now 
totals 266 items with a value of $469,345. The missing items of equipment 
are accountable to Ford Aerospace Corporation. A final determination of 
the number and value of the missing items has been conducted, and relief 
from accountability for the equipment has been requested and approved by 
the JSC Property Administrator. Because Ford Aerospace Corporation has 
an approved property control system. applicable regulations prohibit JSC 
from obtaining contract cost adjustments. A followup review by the 
JSC Proper~y Administrator will be made to ensure that the appropriate 
property records have been adjusted. 
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NJ\51\ 
National Aeronautics and 
Space Administration 

'Nashington, D.C. 
20546 

APPENDIX B 

DEC 2 1981 

Reoly to Attn 01; BFC 

, 

TO: W/Assistant Inspector Qeneral tor Auditing 

FROM: B/Ottice ot th. Comptroller 

SUBJECT: Dratt Report on Space Transportation 
System Operating Contract (STSOC) HAS 9-18000 at 
Johnson Space Center (3.50), A-JS-81-005 

Thank you for the opportunity to review th. subject dratt 
report. In response to your Binding 2.b entitled "large 
Disbursements Report Requirements· and the related 
Recommendation 3; we concur with the finding and. 
recommendation and will incorporate the two day Treasury 
notification requirement tor payments of $50 million dollar 
or more in the next revision to our Oash Management policies 
section of the financial management manual. 

Currently, FMM 9630-2d. contains a Large Disbursement 
requirement to notify Treasury on the day of any disbursement 
ot $10 million or more. 

Two other changes you might want to make prior to iSSUing the 
final otficial report are: 

1. The reference to the Treasury Fiscal 
Requirements Manual is incorrect and should 
be changed to Treasury Financial Manual 
(Tl1M) Part 4 Section 2550.20 t and 

2. The title Treasury Fiscal Requirements 
Manual was changed in March 1983 to Treasury 
Financial Manual. 

Mr. Ed Speake has discussed the above with Mr. Xen Wood of 
your staff. If further information is required contact 
Ed Speake on 453-2291. 

'--..._._ .... 
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~ply to Attn of' 

Office of ;,lspector General 

Johnson Space Cent~r 
Houston , TX 77058' 

\"!- JS : 130-6 9 

TO: . Johnson space ' Center 
Attn: AA/Director 

FROH: W-JS/Director, Cen~er OIG 

SUBJECT: Altern~tive Sources of Electricity 
A-JS-88-004.. 

INTRODUCTION 

Decembe r 1, 1988 

The N~.SA Office of I.nspector General (PIG), Johnson ' Space , 
Center (JSC) , has completed an audit of Alternative ,Sources of 
Electr1city. The audit was performed und~r the authority of 
NASA Hanagement Instruction (NMI) 9910 .1, dated . January , 28, 
1980. 

The obj ective of the audit was 1:0 ,determinE! whether JSC loS ' 

obtain ing electrical power from the most,' 'economical source 
available~~ Th-e audit included a review of .',JSC's: (l) ',- e'ne'rgy: 
systems and operating plans ;: (2) conservation procedurEfs and 
projects; -(3) current electrici ty costs; and' (4) studies an9 
research on energy utilization and conservation activities. 

On October 15, 1984, the Houston Lighting & Power Company 
(HL&P) entered into, ~ ' lO",:,year ar'eawide public utility . c;oritrac~ 
with the Uni'ted States Government', through the General Services 
Administrati.on. Und'er this " agreement, HL&P furnishes electric ' 
services 'to Federal agencies in its certificated service area 
within the state 'of ,Texas. Accordir.gly t BL&P provides electric 
power to JSC under Neg-otia teg Ar eaw ide C,on tract GS,.. 0 0 B-02343 • ' ,. 
For calendar year 1987, JSC consumed 183,682,952 kilowatt hours ' 
(KWHs) of electriCity and paid HL&P $6.2 million. 

The audit was pertortned in accordance with generally 
accepted Government auditing stangards and included such 
e;.:aminations and tests of ~pplicable records and documentation 
as were considered necessary in the circumstance,s. 
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A disc u$sion draft report was p rovided t 6 JSC It\anag ement 
o n September ' 7 , 1988, a nd , an Ex i t Co nference . was he ld on' 
Se p t embe r 23 ,' 19 8 9. N.e cessary " ,?port c hanges result'ing from 
t he Exit Confere nce were incorpora t.e d in th~ dra ·ft report.' The; 
dra ft repor t was i s s ued on Octo ber, 4, ' 19.88, a n d JSC 'provideda 
wr i tten r esponse ' o n Noy,~ber 2, 1988. . 

The Ce nter,' s comment s were ful,ly responSive, to the audit 
r e c ommenda tion. ' S SC t s comme nts are p+;esented;.after . th.e report 
r ecommendation and include d ih' their entirety ·as Er.closure I to 
thi'S . fin a l report., Actions tak,en or planned .in response to our 
observation and . recommendat~on will be evaluated during the 
normal fo llow-up proces::.. 

RESULTS OF AUDIT, 

JSC has consi'de!ed alternative sQ,urces " 9f ~lectricity 
other than HL&P. The Center has also st~di.ed the feasibility 
of C1 CO-Generation Plant, . but con,c-1J,ided> the' p 'roject wasi' 
unacceptable due to- estimated' high costs . (1. fif. I approx~1mately 
$8.8 million} a,nd the ' , loncj-term ,. -paYP4ck , ,_ ~eriod. The, 
Texas-New Nexico . Power ' Company (Texas City, _ Texas) ' and 
Gulf-State Utilities (Beaurnont, Texas) are" located 
approximately 2Q · and 100 miles, respectiveily, ' away from ,JSC. 
The Texas-New Mexico Power Company doe~ not . have a power plan~ 
and obtains ele:ctrici ty from HL&P. Furthermore "a Jse official 
explained that only RL&P has the necessary local fac~l~tLes to 
ensure standb.y electricity in cas~ of' a power failure during 
Shuttle flights. . 

Electric . serV.ices are rendered to JSC and' oth~r Federal" 
a.<?tivities in the goustcn 'area pursuant . eo' HL&P!'s ' eff~ctiv~ 
rates, tariffs, rule~,. regulatiocs, an4 practices which are 
subject to the, jurisdiction of and rc;gula~ion by.', the Texas 
public Utility Commission (PUC). In ' re'sponse to ,an inqui:cy 
from this Qffice con'cerning electric , services :prov:ided to JSC, 
HL&PWrotean. Apri17, 1988, let.ter ' stating: " 

. . 
" .•• AIl electrio . services prov~ged 'by, our Com'pany: a.r.e 
done so . sol~ly ,u·l).del;" rat!'! sched\lles · and <. servic,~ 
a greements by th,e. Public U.t:.ility Commission of Texa~. 
These "rat,es," . 'including theiz;- , respect,ive ' cu~t~er 
qualifications for each, are compiled in ,a document 
entitled Taxiff For Electric . Service •.•• The service 
voltage at 'NASA is 138 KVi hence" NASA qua,lifies', for 
the rates offered to 138 KV customers ; which are. the 
most economical (lowest) of all of the ~ate~ we offer 
(as opposed to' a lower service voltage of 480 volts, 
12 KV, 35 KV, etc.) . 

NASA presently takes service. under .our LOS'-A Rate 
Schedule', which we a~sure you is the· most economical 
(lowest) ~ate ' we offer" considering. the electrica l 
us a ge profile (wl).i cb. WEi call. , l.o~d. factor)~ at ~AS~. 
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We further assure y ou tha t .t:he avai labilLty of 
s e rvi c e uiidar: our LOS-A , Rat~ Sche dule' -, (~nd a ,ll 9the r 
ra t e ' s ch'e dul,es ),,.: i s th,e same, whether : tl1e servl.c,e 
agreement ' is" negotiated by ' I the Gener~l' .se,r~':Lces :" 
Administrator or by Johnson'" Spa,ce , Centtar 
pers onne l • •• • II , 

" 

The audit ' indioated that JSC: is obtaining' elect~ical power 
f r om the most economi'ca~ source currently a v ailaple. " Hpwe'{er, 
W~ note d one are~ ,that require's managemenr' c 'onsideration. This 
areaconce,rns using ener'gy-efficiertt ligbt ,fixtures in new Jse 
faciliti es ~ Tl1is' ql;:l'ttei; is <liscu6sed in , the ' following 
paragraphs. ' , , 

Utiliza'tioh of Fixt ures 

JSC is currently cO'nstructing < two new faciLLti~s, and 
several mQre, will, be, built during , the n.ext 'few years. We 
believe future electricity costs could be substantially reduced 
by using energy-efficiE:nt light fixtures in 'Jlew JSC facili t:ies. 

• v • '" • 

The Center currently uses ., standard 40":'wat:t lamps 
throughout its various buildings. We f 'ound, however, that 
35-watt "super saver" la'lnps are available. , Ttles.e lamps produce 
the same level of illumination as. the standard 40-watt lanlps. 

The cost of . tne super saver l;;mp~ 15 about 2.2 times 
greater than the cur~ent. cos1;: of ~he ' s4,andard 40-w~t't. . lamps 
($3.37 for the super saVer verslls $1.50 , fOlT the standard l.a,mp). 
However, thts cost iricrease:: would , be offset by reduced 
eleetricity costs. ' We ' E:stim~te the increa~ed acqUisition cost's 
will be ful ,ly recouped in only' 3.3 years t. and significant' Cbs'~ 
savings wo~l~ . r 'es'lll t . during ,' the "remaifiing useful ' life 
(4.3 years). 9f tpe ' 35-:-wa,t~ l?UT\ps. An even ' shorter': "payback" 
period and greater cost; saving:s would', r'~sult. i ~ el,ectricity / 
rat-as increase- in the future. . " ' 

-:;. , 

The construction of' tWO . neT.:i7 · JSC .·f~cilities . (Buildings ' 46. 
and 98) are IJ.ear ' ~ompletibn· . · The cost Ci)f these'. bufld:.i,.ngs ' is 
about' $11 milliQn. , FU,rtl:!.ermore; Cl.pprbximately $75 million has 
been budgeted for constructing new fac:i...lit;ie.s during 
Fiscal Years 1989 and. 1990. The Lirgest. of these new buildings 
will be the ' 'fleutral ' SuoyancyFacility (NBF). The estimated 
cost of t .ne NBF is about ~67 million. 

The effectiveness of the Center;'s energy conservation 
program could be enhanced by using' energy-efficient lamps. 
Consequently, we" belie-ve · JSC should , cons,ider the use of' 35~watt 
super saver , lamps ' in ' {Le\.';' fa~ilities planneo. f,Ol: the f\lture 
construction. ' ' 

. 
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RECOMMENDATION 1 

We recommend the Director of Center Operations thoroughly 
r e v iew the potential for using energy -efficil::Dt lamps in new 
f acilities . . The cost bt:').llefits of using 35-watt super saver 
lamps, rather than the standard 40-watt lamps, should be 
evaluated. If appropri a tl:::, the Canter should use 35-watt super 
saver lCimps in new facilities planned for future construction. 

MANAGEMENT RESPONSE 

We agree that action should be taken to specify that 
e nergy-ef ficient lamps ' be. used in new facilities. Therefore, 
during t.he design phase for each new facility, the Facilities 
Design bivision will makethe . necessarycha~ges to their master 
specification ' documents (SPECSINTACT) . rhese specifi.catiQns 
are u s ed on all facility ~rojects" including const~uc~ion, 
rehabilitation, modification, 'ma1ntenance, and repair projects. 
Following the guidelines sUg'gested. in the master specifications 
will result in energy-effj,cient . li3-mps be i ng i,nst~lled in new 
facilities. In addition, ' burned-out lamps will ' be repl'aced 
with energy-efficient lamps. 

ADDITIONAL CO~1ENTS 

JSC's actions are fully responsive to the recommendation. 
JSC's methods tor ensuring master specifi.oQ,tions documents 
include requirements for energy-efficient lamps will be 
evaluated during the follow-up review process. 

GENERAL COMMENTS -

We greatly appreciat~ the couitesy, assistance, and 
cooperation extended to us ' by the. JSC personnel contacted 
during our review. 

J 

w • Preston Smith 

Enclosure: 
JSC Response, dated November 2,1988 

cc: HQs-W/Assistant Inspector General for Auditing 
JSC-BY/Chief, Management Analysis Office 

>' 
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1'~cHoral A", fOl1aUliC:; ane: 
Space 1;.dmlnISlratlOn 

Lyndon 6 . Johnson Space .. ~nter 
Houston Texas 
77058 

Repl, to Atln A BY / 10- 268 

TO: W-JS/O irector, Ce~ter Office of Inspector Gereral 

FRON: AA/Director 

E.NC LOSURE 

NOV 2 1988 

SUBJECT: JSC Rep ly to Inspector General's Draft Report on Alternative 
Sources of Eler.tricity (A-JS-88-004. dated October 4, 1988) . 

Encl osed are JSC's comments on the subject audit report. A.s indicated by our 
. ~eply. \ye have concurred with the audit recommendation. 

.. . 

. 
~Aaror. Cohen 

\ Encl osure 

cc: 
A~ /P. J. Weitz 
ACID. A. Neb rig 

BY/WThrower:am:lO/ 25/98:34211 



Au di tort s F i ndi ng ~ 

JSC COMt.JENTS ON RECOMMENDATION 

AUDIT ON ALTE RNATI VE SOURC ES OF ELECTRICI TY 

A-JS -88· 004 

"The aud it indi cated t hat JSC is obtaining electrical power from the most 
economi cal source currently ava il able. However, we noted one area that 
r equ i res manag ement ( o,nsideration. This area concerns using energy-efficient 
light fixtures 'in new JSC facilities." 

Aud "tor's Recommendation and JSC Comments 

Recommendation 1 

"We recorrmend the Director of Center " Operations thoroughly review the 
poten t ial for using energy-eff i Cient lamps innew . fao11iti~s: The· cost 
benef its of using 35-wa~t super saver lamps. rather than the stahdard 40-watt 
lamps, should be evaluated. If appropriate, the Center should use 35 watt 
super saver lamps in new faciliti .es planned for future , construction." 

JS C Comments 

\ole agree that ac t i on .should be taken to specify that energy-efficient lamps 
be used in new faci l ities. Therefore, during thedesign ' phase fDr each . new 
facility, the Facilities Design Division will make the necessary :changes to 
their master speciffcation documents(SPECSINTACT)~ These " s~ecif1cations are 
use,d on all facility projects, including construction. r"ehabilitation, 
modification, maintenance, and r~pai.r projects. Fonowing the guidelines 
suggested in the master specifications will result in energy-efficient lamps 
be ing installed in new fa~ilitie5. In addition, burned-out lampg will be 
replaced with energy-efficient lamps. 
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TO: M/Associate Administrator for Space Flight 
N/Associate Administrator for Management 
S/Associate Administrator for Space Station 

FROM: W/Assistant Inspector General for Auditing 

SUBJECT: Final Report on Audit of Super Guppy operations 
Johnson Space Center (JSC) 
A-JS-88-008 

We have completed an audit of Super Guppy Operations. The 
purpose of the audit was to evaluate the program requirements 
and use of the super Guppy aircraft. A copy of our final 
report is enclosed. 

The audit objectives were to: (1) review the justification and 
use of the super Guppy; (2) determine if NASA has oeen fully 
reimbursed for Guppy flight operations; and (3) evaluate the 
overall efficiency and effectiveness of Super Guppy operations. 

The audit showed that the Super Guppy has generally been 
effectively used in past years, and NASA has been reimbursed 
for Guppy flights performed for other Government agencies. 
However, we found that: (1) NASA's use of the Super Guppy has 
signi ficantly diminished; (2) although the Office of Space 
Flight (OSF) budgeted $6 million for re-engining the Guppy, 
OSF no longer plans to use the Guppy to support the National 
Space Transportation System; and (3) the Office of Space 
Station (aSS) was considering using the Super GUppy to fulfill 
future transportation needs, but ass had not fully evaluated 
the requirements for and cost of using the Guppy. Our audit 
also determined that as much as $28 million may oe needed to 
fully upgrade the Super Guppy for use on the Space Station 
Freedom Program. Because of NASA's uncertain future 
requirements for the Super Guppy, we do not oelieve these 
expenditures are warranted at this time. 

A Discussion Draft was issued on February 13, 1989, and Exit 
Conferences with Headquarters and JSC officials were conducted 
on March I, 1989, and March J, 1989, respectively. 
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Our Draft Report was issued on March 8, 1989, and as! and OSS 
provided written responses during May 1989. However I 
subsequent to providing these responses, we determined that OSF 
and ass revised their budgets and deleted a total of $13.1 
million which had been previously programmed for re-engining 
the Super Guppy and for developing a lightweight canister for 
use in the Guppy. As a result, the initial responses from aS! 
and ass have not been incorporated into this final report. 
Instead, we held additional discussions with OS!, aSS and 
Office of Management (OM) officials during September 1989. The 
resul ts of these di scussions are presented as the "Management 
Response" for each of the three report recommendations. These 
responses were provided to and reviewed by OSF, OSS and OM 
officials on September 26 and 21, 1989. 

We consider Recommendations 1, 2, and 3 to be significant. As 
a result, we request to be included in the NASA Headquarters 
concurrence cycle for closing thesp. recommendations. 

Richard J. P~lletier 

Enclosure 

cc: ADB/O'Brien 
MA/Alonso 
MI/Malone 
MO/Krier 
NA/Darraugh 
NI/Sutton 
NIF/Driver 
SS/Sisson 
SSO/Taylor 
SSU/Cox 
JSC/Cohen 
W/Smith (w/o encl) 
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A-JS-88-008 

Introduction 

SUPER GUPPY OPERATIONS 

JOHNSON SPACE CENTER (JSC) 

Digest 

september 29. 1989 

The Office of Inspector General (OlG), Johnson Space Center 
(JSC), has completed an audit of Super Guppy operations. The 
Super Guppy is a modified YC-97J aircraft. It is powered by four 
Pratt and Whitney T-34-P7WA turboprop engines and can accommodate 
oversized cargoes weighing up to 40,000 pounds. NASA acquired 
the Guppy in 1979 from Aerospace Lines for $2.94 million. The 
Super Guppy was primarily intended for transporting National 
Space Transportation System (NSTS) oversized cargo. The aircraft 
has also been used extensively, on a reimbursable basis, to 
transport hardware and cargo for the Department of Defense (DOD). 

The objectives of the audit were to: (1) review the justifi
cation and use of the Super Guppy; (2) determine if NASA has been 
fully reimbursed for Guppy flight operations; and (3) evaluate 
the overall efficiency and effectiveness of Super GUPPY 
operations. 

Results of Audit 

The results of the audit showed that the Super Guppy has 
generally been effectively utilized in past years, and NASA has 
been reimbursed for Guppy flights performed for other Government 
agencies. However, we found: (1) the use of the Super GUppy in 
support of NASA programs has significantly diminished; (2) the 
Office of Space Flight (OSF) no longer plans to use the Super 
Guppy to support the NSTS Program, and no institutional needs for 
the Guppy have been identified; and (3) the Office of Space 
Station (OSS) was considering using the Guppy to fulfill future 
transportation needs, but OSS had not fully evaluated the 
requirements for and costs of using the Guppy to support the 
Space Station Freedom Program. We also determined that the OSF 
budget included $6 million for re-engining the Super GUppy, and 
an additional $22 million may be needed to upgrade the GUPPY for 
use on the Space Station Freedom Program. Because of NASA' s 
uncertain future requirements for the Super Guppy, we believe 
these expenditures are not warranted at this time. We recom
mended that: (1) OSF revise its current budget and delete the 
$6 million previously programmed for re-engining the Super Guppy: 
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(2) oss ensure all oversized transportation requirements are 
identified, and detailed cost estimates are developed to ensure 
the most efficient and cost-effective method of transportation is 
used for future shipments; and (3) the Director ,Aircraft 
Management Office, take appropriate actions, if necessary, to 
excess the Super GUPPY. NASA Headquarters concurred with each 
recommendation, and indicated that appropriate corrective actions 
have been completed and/or planned. (Page 9) 
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INTRODUCTION 

The Of fice ot the Inspector General, Johnson Space Center 
(JSC), has completed an audit of Super GUppy operations. 
The audi t was conducted in accordance with the author1.ty 
and responsibility containe in NASA Management 
Instruction 9910.1, dated January 28, 1980. 

The Super Guppy is a modified Yc-97J aircraft with an inside 
diameter of 25 feet and a cargo length of 94 feet. It is powered 
by four Pratt and Whitney T-34-P7WA turboprop engines and can 
accommodate a maximum weight of 40,000 pounds, including· cargo 
pallets and adapters. (Pictures of the Super Guppy are included 
as exhibits.) 

The Super Guppy is primarily intended for transporting 
National Space Transportation System (NSTS) oversized payloads 
that are either too large for shipment by conventional means or 
require special handling. The aircraft has also been used 
extensi vely, on a noninterference and reimbursable basis, to 
transport oversized hardware and cargo for other Government 
agencies. Transportation services for private industry may be 
provided only if it can be shown that the GUPPY's use is in the 
public interest and no other alternative means of transportation 
are available. 

The Super GUppy was acquired in February 1979 from Aerospace 
Lines for $2.94 million, including spares, support equipment, and 
training. The Guppy, along with many other NASA aircraft, is 
managed and operated by the JSC Aircraft Operations Division 
(AOD) . This division includes the Aircraft systems Quality 
Assurance Branch, Flight Operations Branch, Shuttle Training 
Support Branch, and the Aircraft Maintenance and Data Management 
Office. Three hundred and sixty-one employees, consisting of 
85 civil servants, 2 military, and 274 contractor personnel, are 
assigned to AOD. Northrop Worldwide Aircraft Services, 
Incorporated, provides the maintenance support for all AOD 
aircraft under Contract NAS9-18075. As of August 31, 1989, the 
Northrop contract was valued at approximately $15.3 million. 

Super Guppy operations are funded by the JSC NSTS 
Integrations and Operations Office. An annual level of about 
$300,000 is used to support basic operations and NSTS transport 
requirements. Unused funds are carried forward to the next year. 

Requests for transport services outside NSTS are performed on 
a reimbursable basis. The costs tor Super Guppy reimbursable 
services are based on the estimated costs associated with 
acquiring, maintaining, and operating the aircraft. The 
basic cost consists of two parts, transportation costs and a user 
fee. The user fee is applil:!d only to nongovernment users and 
includes depreciation and public facilities cost. 
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The Guppy is located at the International Airport, El paso, 
Texas. As of September 15, 1989, it was in a "mission-ready" 
status. Mission-ready indicates that the aircraft is immediately 
available for flight operations. 

A Discussion Draft was issued on February 13, 1989, and Exit 
Conferences with appropriate NASA Headquarters and JSC officials 
were held on March 1, 1989. and March 3, 1989, respectively. 
Necessary report changes resulting from the Exit Conferences were 
included in our Draft Report, dated March 8, 1989. 

The Office of Space Flight (OSF) and Office of Space Station 
(OSS) provided written responses during May 1989. However, 
subsequent to providing these responses. we determined that OSF 
and OSS revised their budgets, and deleted $13. 1 million which 
had been previously programmed for re-engining/upgrading the 
Super Guppy. Consequently, the initial responses from OSF and 
OSS have not been included in this report. Instead, we hel.d 
additional discussions with OSF, OSS and Office of. Management 
(OM) officials during September 1989. The results of these 
discussions are presented as the "Management Response" for each 
of the three report recommendations. These responses were 
provided to and reviewed by OSF. OSS and OM officials on 
September 26 and 27. 1989. 
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OBJECTIVES AND SCOPE 

The purpose of the audi t was to evaluate the program 
requirements and use of the Super Guppy. The audit objectives 
were to: (1) review the justification and usage of the 
Super Guppy aircraft: (2) determine if NASA has been fully 
reimbursed for Guppy operations: and (3) evaluate the overall 
efficiency and effectiveness of super Guppy operations. 

The scope of the audit included: (1) discussions with. JSC 
and NASA Headquarters officials: (2) an assessment of the initial 
and current justification for the Super Guppy; (3) a review of 
flight records; and (4) evaluation of overall GUPPY operations 
and costs. The current maintenance contract was also reviewed. 
The field work was performed during the period May 15, 1988, 
through December 31. 1988. 
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OBSERVATIONS AND RECOMMENDATIONS 

We found the Super Guppy has generally been effectively used 
in past years, and NASA has been reimbursed for Guppy flights 
performed for other Government agencies. However, we found 
that: (1) NASA's use of the Supper Guppy has significant~y 
diminished; (2) although OSF budgeted $6 million for re-engining 
the Guppy, OSF no longer plans to use the Guppy to support the 
NSTS Program: and (3) ass was considering using the Guppy to 
fulfill future transportation needs, but OSS had not ful~y 
evaluated the requirements for and costs of using the Guppy. We 
also determined that as much as $28 million may be needed to 
fully upgrade the Super Guppy for use on the Space Station 
Freedom Program. Because of NASA's uncertain future requirements 
for the Super GUppy, we do not believe these expenditures are 
warranted at this time. Details follow: 

Reduced NASA Requirements for the Super Guppy 

In the past, the Super Guppy was used extensively to support 
various program needs. However, NASA's use of the Guppy has 
decreased significantly in recent years. The Super Guppy was 
acquired about 10 years ago. As of April 30, 1989, 63 NASA and 
26 Department of Defense (DOD) missions had been performed. Most 
of the NASA missions were conducted prior to Fiscal Year (FY) 
1986. In fact, during the period October 1, 1985, through 
April 30, 1989, only 6 of 19 Super Guppy flights were in support 
of NASA activities. We also noted that from September 1986, 
through April 30. 1989, no NASA support missions were flown. ~l 
Guppy flights during this time period were performed for DOD on a 
reimbursable basis. 

Previously, the Super Guppy has been used to support NSTS 
requirements. NASA missions in direct support of the NSTS 
Program inc I uded transporting: ( 1) the Space Telescope: 
(2) Galileo/Ulysses Centaurs; (3) Shuttle Rocket Booster Skirts; 
(4) Orbital Maneuvering System Pods/Body Flaps; and (5) various 
other miscellaneous cargoes. In total, 2.3 million pounds of 
cargo have been transported. However, the Guppy's future role in 
support of NASA programs appears highly questionable. For 
example: 

The Guppy was not used to support the last three Shuttle 
missions. 

During June 1988, the Deputy Associate Administrator for 
Institutions conducted a study to assess the future 
transportation requirements for the Guppy. This study 
did not identify any institutional requirements for the 
Super Guppy. 
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The NSTS Director also conducted a program-wide study on 
the future need for the Guppy. No specific NSTS needs or 
requirements were identified. 

We discussed the above studies with OSF officials. They 
reiterated that neither of the studies identified any specific 
future needs for the Super Guppy. However, during our 
March 1, 1989, Exit Conference at NASA Headquarters, we were told 
that Marshall Space Flight Center recently requested the Guppy be 
used to transport Space Telescope hardware. Nevertheless, only 
two Guppy'flights will be needed to fulfill Marshall's 
requirements. 

During our review, we were told the Guppy may be needed to 
support the Space Station Freedom Program. Consequently, we 
reviewed the following two studies concerning Guppy support for 
the Space Station Freedom Program. 

The first study entitled, "Space Station Program 
Transportation Implementation Plan," dated June 12, 1987, was 
performed by the Boeing Aerospace Company. It stated that the 
operational readiness of the Super GUPPY was "highly 
questionable:" and therefore, it was not considered a viable 
option for fulfilling the future transportation needs of the 
Space Station Freedom Program. The study indicated that the Air 
Force C-5A is a "superior and timely alternative." The report 
concluded that: " ... timely, cost-effective intersite transport 
of large SS elements can be accomplished by a judicious blend of 
highway and C-5A SCM aircraft using standard cargo aircraft 
loading techniques," 

The second study entitled, "Space Station oversized Element 
Transportation Study," dated March 18, 1988, was performed by the 
Moonspace Corporation, This study covered the transportation of 
all oversized Space Station Freedom elements from point of 
fabrication through intra-Center moves to the ultimate launch 
site. The report stated that Moonspace reached many of the same 
conclusions that Boeing reported in June 1987. Furthermore, the 
study indicated that NASA I S recently-acquired Shuttle Carrier 
Aircraft and/or a modified DC-lO could be used for transporting 
oversized Space Station Freedom cargo, provided some type of 
canister is developed. 

The major deficiencies regarding the Super Guppy, cited in 
the above studies, included unpressurized cabin, obsolete 
turboprop engines, and limited spare parts without extensive 
upgrades and maintenance. Due to these problems, we believe the 
ability of the GUppy to support future Space Station Freedom 
requirements is questionable. 
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We discussed the potential use of the Guppy on the Space 
Station Freedom program wit,h appropriate JSC officials.' They 
informed us that no specif:i.c requirements had been identified, 
but the JSC Space Station Freedom projects Office planned to 
conduct a study of future transportation needs. 

We also discussed this matter with OSS officials. They 
stated that initially the Super Guppy was not considered a viable 
alternative for transporting Space Station Freedom cargo, due to 
weight limitations and cargo environmental concerns. However, 
the use of the Guppy was reconsidered because: (1) the cost of 
using an Air Force C-5A is apparently increasing; and (2) it may 
be possible to use a lightweight canister in the Guppy which 
would eliminate the weight and environmental problems. 

According to OSS officials, a canister would be required to 
transport Space Station Freedom cargo, and Beech Aircraft 
Corporation performed a feasibility study for manufacturing a 
lightweight canister for use in the Guppy. The Beech study 
concluded that developing a lightweight canister is feasible and 
at least three companies have the capabilities needed to design 
and manufacture the canister. Beech estimated that the c,anister 
would cost about $11 million. 

ass officials also told us requirements for 23 shipments have 
been identified, but none would be needed until mid-1993. They 
further stated that: (1) the future oversized cargo 
transportation needs of the foreign countries participating in 
the Space station Freedom Program had not been fully assessed: 
and (2) the actual environmental needs associated with shipping 
cargo for the Work Package Centers had not yet been identified. 

$28 Million May Be Needed to Upgrade the Super Guppy 

NASA may have to spend as much as $28 million to fully 
upgrade the Super Guppy. This includes $9 million for airframe 
modifications: $8 million for purchasing new engines, propellers 
and ancillary equipment: and $11 million for a canister. There 
is no overhaul capability for the existing GUppy engines or 
propellers. Consequently, for continued operations, new engines 
and spare propellers may be needed. According to an AOD study 
entitled, "Effect of Re-engining on the Super GUPPY's Oversized 
Cargo Capability," dated August 22, 1988, the life of the 
Guppy airframe may be extended indefinitely w1th adequate 
maintenance, but the engines and propellers are "high failure 
rate items." This study estimated that $6 to $9 million is 
needed to modify the Guppy airframe in order to install new T-56 
engines. The study also indicated that an additional $3.3 to 
$4.5 million may be required to purchase the engines, propellers, 
and ancillary equipment. 
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Based on the above cost estimates, JSC requested that 
$6 million ($3 million in FY 1989 and $3 million in FY 1990) be 
budgeted for re-engining the Super Guppy. This budget request 
was sent to the OSF during March 1988. OSP initially denied 
JSC's request. However, during July 1988, OSP informed JSC that 
$3 million in FYs 1990 and 1991 had been budgeted for the Guppy 
re-engining project. 

OSF officials confirmed that $6 million was included in the 
Program Operating Plan (POP) for FYs 1990 and 1991. Although 
these funds were in the POP, the OSP representatives stated that 
they could not justify the need for the Guppy and they would no 
longer support the re-engining proj ect. They also advised us 
that no surplus T56-A-14 engines were available for use on the 
Guppy. The estimated cost for purchasing five new engines is 
about $8 million. 

Conclusion 

The Super Guppy is no longer needed to support the NSTS 
Program. Although the OSS was considering using the Super Guppy 
to transport Space Station Freedom cargo, all Space Station 
Freedom transportation needs had not been identified, and 
detailed cost studies and comparisons had not been completed. 
Previous studies also showed that the GUppy may not be a viable 
option for fulfilling the transportation needs of the Space 
Station Freedom Program, and alternative transportation modes 
were available. 

Our review determined that $28 million ($9 million for 
airframe modifications: $8 million for purchasing new engines; 
and $11 million for a canister) may be needed to upgrade the 
Super Guppy, and the OSF budgeted $6 million for re-engining the 
Guppy. Because of the uncertain future requirements for the 
Super GUPPY, we believe the total costs for upgrading the Guppy 
should be determined, and detailed cost estimates and studies 
should be completed to ensure the most cost effective method of 
transportation is used for future Space Station Preedom 
requirements. 

RECOMMENDATION 1 

We recommend the Associate Administrator for space Flight 
revise the OSF budget and delete the $6 million previously 
budgeted for re-engining the Super Guppy. 

MANAGEMENT RESPONSE 

We concur. The $6 million ($3 million in FY 1990 and 
$3 million in FY 1991) previously included in the OSF budget for 
re-engining the Super GUppy has been deleted. The action was 
completed during August 1989. OSF had also planned to include 
$2.5 million in the FY 1992 budget for the re-engining project. 
However, these funds were not included in the OSF budget. No oSP 
funds are currently budgeted for re-engining the NASA super GUPPY. 
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ADDITIONAL COMMENTS 

The actions taken are fully responsive to the recommendation. 

RECOMMENDATION 2 

We recommend the Associate Administrator for Space Stat10n 
identify all oversized transportation requirements for the Space 
Station Freedom Program. The cost effectiveness of using the 
Super Guppy to fulfill these needs should then be thoroughly 
evaluated. Definite cost estimates, including airframe 
modification costs, costs for purchasing new engines, and/or 
modifying or refurbishing old engines, the costs for a canister. 
operational and maintenance costs, costs for spare parts and 
personnel costs, should be obtained. The total costs should then 
be compared with firm cost estimates for alternative modes of 
transportation, such as the Air Force C-SA. Once all appropriate 
cost comparisons are fully completed, the most efficient and 
cost-effective method of transportation should be selected for 
future use. 

MANAGEMENT RESPONSE 

We concur. The space station Freedom Transportation Working 
Group (SSFTWG) has completed a preliminary report which contains 
detailed operations and cost information for the NASA Super Guppy 
lightweight transportation canister, associated support cost, and 
descriptions of oversized Space Station cargo mission 
requirements. OSS has also obtained updates to preliminary 
figures on Air Force C-5A aircraft' operations cost for the same 
oversize cargo missions. Previously, only rough estimates of 
C-5A costs were available because the aircraft was not 
operational. The SSFTWG report does not address costs for 
commercial alternatives, such as the modified DC-10. because none 
presently exist. We anticipate publication of the final SSFTWG 
report in October 1989. 

It is generally recognized that a NASA canister is needed, 
regardless of the mode of transportation used. Use of a NASA 
canister, in lieu of using the Air Force canister, could reduce 
operations costs for the 23 known moves by up to 48 percent. 
Consequently, a draft Kennedy Space Center (KSC) Facilities and 
Equipment Document (FERD) which details structural requirements 
for a rigid, environmental controlled canister has been 
developed. The draft FERD is currently undergoing a formal 
review by the design Centers which should be completed in October 
1989. Depending upon the results of this evaluation, we will 
ei ther proceed wi th plans to develop a NASA canister or direct 
the Centers to utilize local assets to satisfy their contractual 
requirements. This decision will be made irrespective of 
Super Guppy availability. 
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Due to programmatic changes, all funding for re-engining the 
NASA Super GUppy has been deleted from the CSS budget. This 
includes approximately $7.1 million that was previously budgeted 
for developing the lightweight canister. The budget reductions 
were completed during September 1989. The current CSS budget no 
longer contains any funds for re-engining the Super Guppy or 
developing a lightweight canister, However, as stated above, an 
appropriate NASA canister may be developed in the future. 

ADDITIONAL COMMENTS 

The actions taken are fully responsive to the report 
recommendation. 

RECOMMENDATION 3 

We recommend ·the Director, Aircraft Management Office, NASA 
Headquarters, take appropriate actions, if necessary, to excess 
and dispose of the Super GUPPY. 

MANAGEMENT RESPONSE 

We concur. During the next several months, the Director, 
Aircraft Management Office (Code NIF) will assess the potential 
futUre need for the Super Guppy, The results of this evaluation 
will be used to determine whether or not the Guppy should be 
maintained in the NASA aircraft inventory. We will place the 
Super Guppy in flyable storage while this evaluation is being 
performed. 

ADDITIONAL COMMENTS 

NASA's planned actions are fully responsive to the 
recommendation. 
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GENERAl:.. COMMENTS 

We qrea t ly apprec ia te the courtesy I assistance I and 
cooperation extended by the JSC and NASA Headquarters personnel 
contacted during our review. 
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Office of Inspector General 

Johnson Space Center 
Houston, TX nOS8 

Reply 10 Attn of: W 

TO: Johnson Space Center 
Attn: AA/Director 

FROM: W-JS/OIG Center Director 

SUBJECT: Final Report on Survey of Magnetic 
Data Tape Usage and Recertification 

A-JS-89-012 

NI\SI\ 

March 29, 1990 

We have completed a survey of JSc' s Magnetic Data Tape Usage 
and Recertification. Our final report is enclosed. 

The survey objectives were to: (1) assess the cost, usage, 
and quanti ties of magnetic data tapes: and (2) determine 
whether sound criteria. for tape retention, cleaning, and 
recertification have been developed and implemented. 

Our survey indicated that JSC and contractor policies and 
procedures for magnetic data tape usage and recertification 
are generally adequate. In most instances, tapes were 
effectively controlled, and magnetic tapes were cleaned and 
reused when appropriate. However, we identified two problem 
areas associated with one of the tape libraries operated by 
Rockwell. We found that: (1) the staffing or manpower 
assigned to this tape library was not commensurate with the 
current workload: and (2) effective retention policies and 
procedures are needed t'o ensure flight data tapes are cleaned, 
recertified. and reused whenever possible. 

A discussion draft was provided to JSC m.anagement on 
January 19, 1990, and an exit conference was conducted on 
February 9, 1990. Necessary report changes resulting from the 
exit conference were included in the draft report, dated 
February 16, 1990 

JSC concurred with the report recommendations. The Center's 
response, dated March 15, 1990, is included as Appendix B of 
this final report. 
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A-JS-89-012 

Introduction 

March 29, 1990 

SURVEY OF MAGNETIC DATA TAPE USAGE 
AND RECERTIFICATION 

JOHNSON SPACE CENTER (JSC) 

Digest 

The NASA Ottice ot Inspector General has completed a 
survey of magnetic data tape usage and recertitication. The 
survey was conducted in accordance with the authority and 
responsibility contained in NASA Management Instruction 
9910.1A, dated June 19. 1989. 

The survey objectives were to: (1) assess the cost,· 
usage, and quantities of magnetic data tapes; and 
(2) determine whether sound criteria for tape retention, 
cleaning, and recertification have been developed and 
implemented. 

Results of Survey 

Generally, JSC and contractor policies and procedures for 
using and recertifying magnetic tapes were adequate. In most 
instances. tapes were properly managed and controlled, and 
tapes were cleaned and reused when appropriate. However. we 
identified two problem areas associated with one tape library 
operated by the Rockwell Space Operations Company (RSOC). We 
found that: (1) the staffing or manpower assigned to this tape 
library was not commensurate with the current workload; and 
(2) effective retention policies and procedures are needed to 
ensure flight data tapes are cleaned, recertified, and reused 
whenever possible. These areas are discussed in the 
"Observations and Recommendations" section of this report and 
are summarized below. 

1. Staffing for RSOC's Data Distribution Center (DOC) 

Our survey disclosed that the staffing level for RSOC 's 
DOC tape library was not commensurate with the present 
workload. We estimated that establishing an appropriate 
staffing level for the DOC could reduce future contract costs 
by approximately $2.2 million. We recommended the Technical 
Manager for Contract NAS9-18000 evaluate the current and 
future stafting needs for the DOC tape library. JSC concurred 
with the recommendation and stated the Technical Manager has 
directed RSOC to reduce the DOC staffing level. (Page 5) 
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2. Tape Retention Policies and Procedures 

JSC has not established retention policies and procedures 
for flight data tapes. ConsE!quently, many tapes have remained 
in the DOC library for excessive periods of time. We 
estimated potential cost savings of approximately $211, 000 
could be realized by cleaning, recertifying, and reusing 
unneeded magnetic tapes. We recommended that specific 
retention policies and procedures for flight data tapes be 
developed and implemented. Center management concurred with 
the recommendation. A retention policy for all flight data 
tapes, including those maintained at JSC, Marshall, and 
Kennedy, will be established. (Page 10) 
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INTRODUCTION 

The Office of Inspector General, Johnson Space Center 
(JSC), has completed a survey of magnetic data tape usage and 
recertification. The survey was conducted in accordance with 
the authority and responsibility contained in NASA Management 
Instruction (NMI) 9910.1A, dated June 19, 1989. 

JSC uses digital and analog magnetic tapes. Digital 
tapes are generally used for administrative data and certain 
scientific and engineering information. Analog tapes are used 
to record actual flight or flight-related information. JSC's 
annual expenditure for magnetic tapes is approximately 
$824,000. 

We reviewed eight tape libraries at JSC (see 
Appendix A). Seven of these libraries are managed and 
operated by the Rockwell Space Operations Company (RSOC) under 
the Space Transportation System Operations Contract 
(STSOC), NAS9-18000. The Computer Sciences Company (CSC), 
under the Mission Operations Support Contract, NAS9-17920, 
operates one tape library. As of August 1989, approximately 
178,000 magnetic tapes were stored in these eight facilities. 
This amount represents about 98 percent of the Center's total 
number of magnetic tapes. Both RSOC and CSC have the 
capabilities and equipment needed to clean and certify tapes 
for reuse. 

A discussion draft was provided to the Center on 
January 19, 1990, and an exit conference was held on 
February 9, 1990. Necessary report changes resulting from the 
exit conference were included in the draft report, dated 
February 16, 1990. The Center's response, dated March 15, 
1990, is included as Appendix B of this final report. 
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OBJECTIVES AND SCOPE 

The purposes of the audit were to assess the cost, usage, 
and quanti ties of magnetic data tapes, and to determine 
whether sound criteria for tape retention, cleaning, and 
recertification have been developed and implemented. 

The scope of the audit included reviewing JSC and 
contractor policies, procedures, and practices for acquiring, 
distributing, controlling. and disposing of magnetic tapes. 
Tape library records were examined in detail to determine 
whether sound criteria for tape retention, cleaning, and 
recertification had been developed and implemented. JSC and 
contractor personnel were interviewed concerning the 
management and operation of the tape libraries. 

The survey was conducted in accordance with generally 
accepted auditing standards, and included such examinations 
and tests of applicable records and documentation as were 
considered necessary in the circumstance. The internal 
controls associated with magnetic tape retention, usage, and 
recertification were also reviewed. Except as noted in the 
"Observations and Recommendations" section, the internal 
controls tested were considered generally satisfactory. The 
field work was performed during May 16, 1989, through 
August 15, 1989. 
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OBSERVATIONS N~D RECOMMENDATIONS 

Generally, ~SC and contractor policies and procedures for 
managing magnetic tapes were adequate. In most instances, 
tapes were effectively controlled, and tapes were cleaned and 
reused when appropriate. However, we identified two problem 
areas associated with one of the tape libraries operated by 
RSOC. We found that: (1) the staffing or manpower assigned 
to this tape library was not commensurate with the current 
workload; and (2) effective retention policies and procedures 
are needed to ensure flight data tapes are cleaned, 
recertified. and reused whenever possible. We estimated that 
establishing an appropriate staffing level and implementing 
specific tape retention policies and procedures could reduce 
future costs by approximately $2.4 million during the 
remaining life of the STSOC contract. These matters are 
discussed in the following paragraphs. 

1. Staffing for RSOC·s Data Distribution Center (DOC) 

Our survey disclosed that the staffing level for the 
RSOC's DOC tape library was not commensurate with the present 
workload. We estimated that establishing an appropriate 
staffing level for the DOC could reduce future STSOC contract 
costs by approximately $2.2 million. 

As a part of the STSOC contract, RSOC manages and 
operates seven magnetic tape libraries for ~SC. Six of these 
facilities are located on-site and one is at an off-site 
location. The DOC is one of the on-site tape libraries. The 
DOC provides support for the Orbiter Data Reduction Complex 
(ODRC), and serves as a central point for receiving, storing, 
and distributing Shuttle test and flight data. This 
information may be in the form of magnetic tapes, voice tapes, 
microfiche, or computer printouts. These activities are 
coordinated with the OORC Data Manager to ensure efficient 
distribution of data. The basic functions performed by the 
DDC are described below. 

a. Receiving - Controlling and accounting for 
data items and documentation, and the release 
of data prepared for distribution to users. 
This includes identifying, verifying, and 
accounting for all incoming items and documents 
and. when necessary. assigning accession 
numbers and storage locations. 

5 



b. Technical Services - Activities necessary to 
identify, verify, and initiate the required 
processing of data items and documentation. 
Additionally, this function includes creating 
and updating catalogs of data received and 
produced, maintaining tracking systems, and 
internal recordkeeping. 

c. Storage - Entering data into assigned storage 
locations, maintaining the library system 
records, and retrieving data from storage for 
processing or retirement. This function also 
includes the activities required for controlled 
data circulation and data disposition services. 

d. Shipping preparing documentation and 
packaging items· for shipping, mailing, and 
distribution to user organizations. This 
includes preparing shipping and mailing 
documents, and verifying and packaging items. 

e. Courier or Dispatch Services Regular 
deliveries of data, to designated on-site and 
off-site locations. 

As of August 1989, 19 personnel were assigned to the DOC 
library. They included 3 RSOC employees and 16 subcontractor 
personnel. The subcontractors included 10 Omniplan employees 
and 6 Systems Management American (SMA) Corporation 
employees. The Omniplan personnel consisted of one supervisor 
and nine librarians who worked two a-hour shifts. SMA 
employees perform the necessary courier' services, and they 
were assigned to three 8-hour shifts. 

In a letter dated August lS, 1989, RSOC informed us that 
the current estimated "labor related costs" for the DOC was 
$667,486. RSOC management stated that these costs were 
It ••• based on headcount of those individuals located at the 
library and does not include related support costs." RSOC 
also pointed out that $176,400 of the total estimated labor 
costs were associated with the courier services provided by 
SMA. However, according to RSOC, these courier services are 
It ••• not part of the true ODRC 'Library' type operation. 1t 

Consequently. they should not be considered as DOC library 
operating costs. Based on this data. we determined that the 
current labor-related cost associated with the DDC tape 
library is $504.554 ($667,486 - $176,400 + $13.468 for support 
costs) . The support costs include RSOC add-on costs for 
general and administrative expenses (1.9 percent) and material 
procurement costs (2.0 percent). 
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RSOC I s August lS, 1989, letter also stated that the 
staffing level for the DDC library was based on the number of 
service/data requests that are processed and the desired leve1 
of response time. RSOC emphasized that the staffing level was 
not related to the number of magnetic tapes "warehoused" in 
the library. 

In order to test the adequacy of RSOC's staffing rationale 
for the DDC library, we reviewed DDC production reports for 
the period January 1, 1987, through July 31, 1989. This 
analysis showed that an average of 13 data requests covering 
48 products, i. e., magnetic tapes. voice tapes, microfiche, 
etc .• were processed each day. This level of activity equates 
to an average of 1.4 data requests covering 5.3 products 
processed per librarian per working day. Furthermore, we 
noted that prior to June 1989, the librarians were operating 
on three a-hour shifts. Although they have changed to a 
2-shift operation. the total workforce remained the same. It 
should also be noted that five Shuttle missions were conducted 
during January 1. 1987. through July 31, 1989. Consequently, 
the DDC workload included increased activities associated with 
actual flight operations. 

In October 1989, we met with DOC supervisory officials to 
determine the time actually used for "end-to-end" processing 
of magnetic data tape requests. We were informed that a 
"typical" data request includes multiple products, l.e., more 
than one item is requested. This information correlates with 
our analysis of the DDC production reports which showed that 
on the average one data request includes 3.7 products 
(48 products/13 data requests equal 3.7 products). The DDC 
officials also told us that on the average a "typical" data 
request is fully processed in II 8 minutes." On the average. 
each librarian completes all required activities or functions 
in approximately 8 minutes. 

Based on the estimate provided by DDC personnel, 
processing 1.4 data requests per workday would require 
.19 hours (or 11.2 minutes) of effort for each librarian. 
However. in order to allow work time for other factors, such 
as personal breaks, workload fluctuations. variances in the 
size and complexity of data requests, and miscellaneous 
activities, we increased the hours of effort by' a factor 
of 5.0. Furthermore, to allow for an adequate level of 
responsiveness. we increased the hours of effort again by a 
factor of 5.0. This resulted in a compoSite increase by a 
factor of 2S. We estimated, therefore, that performing all 
activities associated with processing an average of 1.4 data 
requests per workday per librarian would require 4.8 hours of 
effort per workday for each librarian. This analysis 
indicates that the DDC librilry may be overstaffed by as much 
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as 40 percent. The potential cost impact of this level of 
overstaffing during the remaining life of the STSOC contract 
1s approximately $2.2 million. Our cost impact calculation is 
presented below. 

Current DDC Labor Costs· $ 504,554 

Estimated Percentage 
of DDC Overstating x 40% 

Estimated Labor Costs $ 201,822 

Number of Years 
Remaining on the 
the STSOC Contract x 11 

Potential Cost Saving $2,220,042 

* Includes RSOC add-on costs, but excludes all labor costs 
for the six SMA couriers. 

We believe the cost saving estimate presented above is 
accurate and conservative because: (1) it was based on actual 
DDC production reports covering 31 months of activity: 
(2) five Shuttle missions were flown during this period of 
time; (3) the actual time used to process data requests was 
provided by DDC officials; (4) the cost of courier services 
was excluded from our estimate; (5) increasing the actual 
processing time by a composite factor of 25 more than 
adequately allows for performing other duties· and providing 
responsive service; and (6) JSC has negotiated an 11-year 
extension to the STSOC contract. 

The staffing level for the DDC tape library is not 
commensurate with the current workload. Appropriate 
management actions are needed to ensure future staffing levels 
are based on actual workload requirements. 

RECOMMENDATION 1 

We recommend the Technical Manager of NAS9-18000 assess 
the current and future staffing needs for the DDC tape 
library. Appropriate staffing adj ustments should be made to 
ensure DDC staffing levels do not exceed actual workload 
requirements. 

MANAGEMENT RESPONSE 

We concur with the recommendation. In addition to the 
routine, nonflight related support in Building 423, the DDC 
must provide around-the-clock flight support in Building 423 
and Building 30 from launch minus 12 hours to landing. 
weekend flight support is staffed through overtime. 
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The DOC in Building 423 is an extremely remote location. 
Concern over personal safety (e. g., medical emergencies) 
requires staffing the DOC with a minimum of two persons per 
shift. This also allows coverage for lunch and dinner breaks. 

The workload of the third shift exceeds the workload of 
shifts one and two due to delivery of ODRC tapes for 
processing during third shift. Addi tionally, since Omniplan 
documentation personnel are i!vailable for backup only during 
first and second shift, three personnel are required on third 
shift to cover both DDC-423 and DDC-30 during flights. 

The Technical Manager has directed that the DOC staffing 
levels be reduced from 10 personnel to 1 personnel during 
periods of routine operation. .An additional 2 capable DOC 
librarians must be available "on call II from the Omniplan 
documentation personnel to handle the workload during 
miSSions. The staffing levels. by shift and facility, are as 
follows: 

NON-FLIGHT PERIODS FLIGHT PERIODS 

DDC-423 DDC-423 DDC-30 

Shift 1 2 2 1 
Shift 2 2 2 1 
Shift 3 J. 1. 1 
TOTALS 7 6 3 

::: = = 

EVALUATION OF MANAGEMENT RESPONSE 

The Center's actions are responsive to the 
recommendation. 
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2. Tape Retention Policies and Procedures 

JSC has not established retention policies and procedures 
for flight data tapes. Consequently, many tapes have been 
maintained in the DDC library for excessive periods of 
time. We estimated potential cost savings of approximately 
$211,000 could be realized by cleaning, recertifying, and 
reusing unneeded magnetic tapes. 

DDC records showed that, as of July 1989. 27,579 flight 
data tapes were stored in the library. We found that 
19,437 (70 percent) of these tapes were initially placed in 
the library during 1981 through 1987. Our analysis also showed 
that: 

11,221 flight data tapes have been in storage 
more than 5 years. 

10,107 (52 percent) of the 19,437 tapes that 
were placed in the library prior to 1988 had 
.. zero" usage, i. e.. no requests had been mad.e 
to review or use these tapes. 

JSC and RSOC recognize that the costs for cleaning and 
recertifying tapes are significantly less than the costs for 
purchasing new tapes. Consequently, RSOC has recertified and 
reused many magnetic tapes maintained in other tape libraries 
or facilities. In fact, many non-flight data tapes maintained 
in the DDC library have also been recertified and reused. We 
believe flight data tapes should also be reused whenever 
possible. The potential cost benefits of reusing these tapes, 
rather than purchasing new tapes. are presented below. 

Flight Data Digital Tapes With Zero Usage 

Flight Data Analog Tapes With Zero Usage 

Total Flight Data Tapes With Zero Usage 

Digital Tapes 

Analog Tapes 

Total 

COST OF 
NEW TAPES 

8,591 
x $12 

$103,092 

1,516 
x $98 

$148,568 

$251,660 
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COST TO CLEAN 
AND RECERTIFY 

8,591 
x $1. 50 

$12,887 

1,516 
x $18 

$27,288 

$40,175 

8,591 

1, 516 

10,107 

SAVINGS 

$ 90.205 

$121, 280 

$211.485 



As previously stated, Rsoe operates seven tape libraries 
under the STSOC contract. Except for the flight data tapes 
maintained in DDC tape library, RSOC has established specific 
tape retention policies and procedures. Generally, these 
procedures require that users justify the need to retain their 
tapes in the library beyond a specified period. If the user 
does not have a continuing need for the tapes, they are 
removed from the library and, if appropriate, cleaned, 
recertified, and reused. 

We asked RSOC officials why retention policies and 
procedures for flight data tapes had not been established. 
They responded that JSC, not RSOC, is responsible for this 
area. Consequently, Rsoe has not developed retention policies 
specifically for flight data tapes. 

NMI 1440. 6B, "NASA Records Management Program, II stated 
that the Directors of Pield Installations are responsible for 
issuing and implementing local records retention 
instructions. JSC Management Instruction (JSCMI) 1441.1A, 
"Retention of Magnetic Tapes," was issued September 25, 1978. 
The JSCMI required that the Program/Proj ect Offices and 
Directorates that enter tapes into a tape library or local 
storage facility be responsible for providing retention or 
disposition instructions. JSCMI 1441.1A was cancelled during 
1984. As of February 1990, updated magnetic tape retention 
policies and procedures had not been established. 

We recognize that flight data tapes may require longer 
retention periods than other types of data. Nevertheless I 
this factor does not preclude reusing flight data tapes. 
Through the use of RSOC 1 s "Special Telemetry Conversion 
System," the flight data maintained on approximately 
500 magnetic tapes can be reduced to about 50 tapes. 
consequently, most flight data tapes can be recertified and 
reused. We believe definitive flight data tape retention 
policies should be established for the DOC library to ensure 
unneeded tapes are reused whenever possible. 

RECOMMENDATION 2 

We recommend the Director, National Space Transportation 
System Program Office develop retention policies and 
procedures for flight data tapes. This effort should be 
coordinated with other JSC organizations, such as the Mission 
Operations and Engineering Directorates. Appropriate 
procedures should be implemented to ensure: (1) the continued 
storage ot flight data tapes are fully justified; and 
(2) unneeded tapes are cleaned, recertified, and reused 
whenever possible. 
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MANAGEMENT RESPONSE 

We concur with the recommendation. A policy for the 
retention and reuse of flight data tapes will be developed and 
documented in the Space Shuttle program baseline requirements, 
specifically in "NSTS 07700, Volume V, Information 
Management. " This means the policy will apply to all flight 
data tapes at JSC, as well as at Marshall and Kennedy. The 
process by which such policy/requirements are adopted calls 
for the submission and acceptance of a Change Request through 
the program Requirements Control Board. Due to the time that 
it may take to process such a Change Request and to ensure 
that it is appropriate for all three Centers, an interim 
policy, applying specifically to the Data Distribution Center 
at JSC, will be developed and distributed in letter form. It 
is anticipated that this policy will be issued by March 30, 
1990. 

EVALUATION OF MANAGEMENT RESPONSE 

The Center's comments are responsive to the 
recommendation. 
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GENERAL COMMENTS 

We appreciate the courtesy, assistance, and cooperation 
extended by the JSC personnel and contractor representatives 
contacted during our review. 
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MAGNETIC DATA TAPE LIBRARIES REVIEWED APPENDIX A 

Tapes Tapes Tapes Total 

Tapa Tapes Tapes Tap.S CartrlGgel Retain.d Rata1ned Ratainad Tapes Scratch Scratch 

library ~ontractor Ltllrarjlltll Purcba~ad R!I~clld fI.jlc1.d P_Ul'c-'tU.d Ll.li» ..... y) [Bldg _R3} IA .. ~bhlS) Rataineli _llllla 1. 

esc 2,000 31,200/yr 4,800/yr 3,800 
(FV 89) (FY 89) 

(AI of Jun) (AI of Jun) 

81dg 48 CSC 10 (3 shifU) 38,181 104 1,500 39,791 0.00t. Digital 
(hclud. (Vault) 
Scratch) 

RSOC 2,100 69,395 9,383 -0-
(CV 89) (FV aD) (FY 811) 

(As of Apr) (As of Jun)(As of Jun) 

IJldg 16 RSOC 3 (2 shifts) 13.700 800 0 14.500 none Digital 

(SAIL , 11,500 
Analog 
3.000 

1\1dg )0 8andb 22 (3 shUts) 211,375 200 0 26,515 It .000 41. 39t. Digital 

IMCr I 

8 111g 30 Sandh 9 (3 shUts) 30,000 500 6,000 36,500 5,000 13.70'1. DlglU I 

{SPf) (81dg 12) 

B1d9 30 RMS 10 (3 shifts) 10,000 0 2,000 12,000 3,600 30.00t. Dig Hal 

(fOCf) (Bldg 12) 

131dg 5/35 8andh 7 (3 shifts) 13,324 54 0 13,378 1,296 9.691 

(SMS) 

Bldg 423 OIIniplan 9 (2 'h1ttS) 30,700 0 30,700 Digital 

(DOC) SMA 6 (3 shifts) Analog 

600 (RSOC) RSOC 5,000 0 0 S,OOO Digital 

A,RONYMS NOTES: 

CSC: Coaputer Sci.ftces Corporation 
-SOC: Rock.all Shuttle Oparationl C~pany 8andia, Oaniplan, and SMA ar. subcontractors to RSOC. 

SAIL: Shuttle Avionics Int.gration Laboratory RMS il a subcontractor to aandia. 

Mee: Missiop Control Canter 
SPf. Soft.ara Production facility 
fDCf: Fl1gbt Des'gn C~putatlonal FaCility 
SMS: Shutt 1", ,., 105 ton SiMulator 
DOC: Data Dlstrlbutton Canter 
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APPENDIX B 
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TO: W-JS/Director, Center Office of Inspector General 

FROM: AA/D i rector 

SUBJECT: JSC's Reply to Inspector General's (IG's) Comment Draft 
Report on Magnetic Data Tape Usage and Recertification 
(A-JS-89-012 dated February 16, 1990) 

NI\SI\ 

Enclosed are JSC's comments to the subject draft report. As indicated by our 
reply, we have concurred with the recommendations and action has been taken 
accordingly. 

If you have any questions, contact Priscilla McKinnon at extension 35019. 

~ 

~ron Cohen ~ 
\ Enclosure 

cc: 
Al/H. W. Flagg 
BG2/V. K. Willis 
DA5/J. E. Peterson 
FA2/S. l. leathers 
GM12/R. W. Mitchell 

B-1 



JSC Comments on Recommendations 
Audit on Magnetic Data Tape Usage and Recertification 

A-JS-89-012 

1. Staffing for RSOC's Data Distribution Center (DOC) 

Audjtor's Findings 

"Our survey disclosed that the staffing level for RSOC's DOC tape library was 
not commensurate with the present workload. We estimated that establishing an 
appr9priate staffing level for the DOC could reduce future contract costs by 
approximately $2.2 million. We reconmend the Technical Manager for Contract 
NAS9-18000 evaluate the current and future staffing needs for the DOC tape 
library." 

Ayditor's ReCOmmendation and JSC Commlnii 

Recommendation 1 

"We recommend the Technical Manager of NAS9-18000 assess the current and future 
staffing needs for the DOC tape library. Appropriate staffing adjustments 
should be made to ensure DOC staffing levels do not exceed actual workload 
requirements." 

JSC Comments 

We concur with the recommendation. In addition to the routine, nonflight 
related support in building 423, the DOC must provide around-the-clock flight 
support in building 423 and building 30 from launch minus 12 hours to landing. 
Weekend flight support is staffed through overtime. 

The DOC in building 423 is an extremely remote location. Concern over personal 
safety (e.g., medical emergencies) requires staffing the DOC with a minimum of 
two persons per shift. This also allows coverage for lunch and dinner breaks. 

The workload of the third shift exceeds the workload of shifts one and two due 
to delivery of Orbiter Data Reduction Complex (ODRe) tapes for processing 
during third shift. Additionally, since OMNI documentation personnel are 
available for backup only during first and second shift, three personnel are 
required on third shift to cover both 00C-423 and ODC-30 during flights. 

The Technical Manager has directed that the DOC staffing levels be reduced from 
10 personnel to 7 personnel during periods of routine operation. An additional 
2 capable DOC librarians must be available "on call" from the OMNI documenta
tion personnel to handle the workload during misSions. The staffing levels, by 
shift and facility, are as follows: 

Enclosure 
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NON-FLIGHT PERIODS FLIGHT PERIODS 

00C-423 00C-423 

Shi ft 1 2 2 

Shift 2 2 2 

Shift 3 3 2 

TOTALS 7 6 

2. Tape Retention policies and Procedures 

Ayditor's Findings 

ODC-30 

1 

1 

1 

3 

2 

IIJSC has not established retention policies and procedures for flight data 
tapes. Consequently, many tapes have remained in the DOC library for excessive 
periods of time. We estimated potential cost savings of approximately $211,000 
could be realized by cleaning, recertifying, and reusing unneeded magnetic 
tapes. We recommend that specific retention policies and procedures for flight 
data tapes be developed and implemented. 

Ayditor's ReCOmmendation and JSC COmm~ 

Recommendation 2 

"We recommend the Director, National Space Transportation System Program Off1ce 
develop retention policies and procedures for flight data tapes. This effort 
should be coordinated with other JSC organizations, such as the Mission 
Operations and Engineering Directorates. Appropr1ate procedures should be 
implemented to ensure: (1) the cont1nued storage of fl1ght data tapes are 
fully justified; and (2) unneeded tapes are cleaned, recertified, and reused 
whenever possible." 

;JSC Comments 

We concur with the recommendation. A po11cy for the retention and reuse of 
flight data tapes will be developed and documented in the Space Shuttle Program 
(SSP) basel1ne requirements, specif1cally in "NSTS 07700, Volume V, Information 
Management." This means the pol1cy will apply to all fl1ght data tapes at JSC 
as well as at MSFC and KSC. The process by which such policy/requirements are 
adopted calls for the submiss10n and acceptance of a Change Request through the 
Program Requirements Control Board. Due to the time that it may take to 
process such a Change Request and to ensure that it is appropriate for all 
Centers associated with the SSP, an interim policy, applying specifically to 
the Data Distribution Center at JSC, will be developed and distributed in 
letter form. It is antiCipated that this policy will be issued by March 30, 
1990. 
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NI\5J\ 
National Aeronautics and 
Space Administration 

Washington, DC, 
20546 

September 30, 1992 

TO: M/Associate Administrator for Space Flight 

FROM: W/Assistant Inspector General for Auditing 

SUBJECT: Final Report on Audit of Orbiter Production Phasedown 
Activities, Report No. A-JS-91-008 

We have completed an audit of Orbiter Production Phasedown 
Activities. Our final report is enclosed. 

The objectives of the audit were to evaluate: (1) the adequacy 
and effectiveness of JSC's management of Orbiter production 
activity; (2) decisions for identifying critical skills and 
level of effort needed to support minimum Orbiter production 
requirements; (3) Government property accountability, storage, 
shipment, and/or release; and (4) management actions to 
determine whether or not Orbiter property and facilities could 
be utilized in the Space Station Freedom Program. 

The results of audit showed that additional management actions 
are needed to ensure the Government does not incur unnecessary 
costs during Orbiter Production Phasedown activities. We 
issued a February 7, 1992, draft interim report to you that 
disclosed: (1) NASA can save $50 million annually in occupancy 
costs and avoid approximately $55.5 million for planned 
facility improvements by closing the Downey, California plant; 
and (2) eight Fiscal Year 1991 facility projects valued at $5.3 
million were not necessary. The Office of Space Flight 
expressed general agreement with the three report recommenda
tions in our draft interim report. The final interim report, 
dated April 10, 1992, and related NASA Headquarters' comments 
are presented as Appendix A. Additionally, we noted management 
actions are needed to: (1) reassess the need for an entire set 
of structural spares; (2) convert the option for structural 
spares to a cost-plus-award-fee contract; and (3) develop a 
program for Orbiter post production support to maintain 
critical skills. Based on the Office of Space Flight's 
reassessment of the structural spares program, we estimate that 
NASA will avoid $220 to $325 million by revising the content of 
this program. 



2 

NASA management concurred with the six report recommendations. 
NASA Headquarters and JSC written responses are presented after 
each recommendation and are included in their entirety as 
Appendices Band C, respectively, in this final report. The 
Office of Space Flight requested closure on Recommendations 
1,2,3,4, and 6. However, we plan to evaluate actions taken to 
phase out the Downey facility, to realign the structural spares 
program, and to develop a program for Orbiter post production 
support before agreeing to close these recommendations. 
In accordance with the Office of Inspector General's revisedt 
audit follow-up policy, we request to be included in the 
concurrence cycle for closing all of the recommendations. 

~ 

Richard J. Pe~letier 

Enclosure 

cc: 
JM-l/J. Troupe 
JSC-AA/A. Cohen (w/o encl.) 
JSC-BY/L. Sullivan (w/o encl.) 
W/P. Smith (w/o encl.) 



Reply to Attn of: 

Office of Inspector General 

Johnson Space Center 
Houston, TX 77058 

W 

TO: Johnson Space Center 
Attn: AA/Director 

FROM: W/OIG Center Director, JSC 

SUBJECT: Final Report on Audit of Orbiter 
Production Phasedown Activities 

A-JS-91-008 

I\U\SI\ 

September 30, 1992 

We have completed an audit of Orbiter production phasedown 
activities. Our final report is enclosed. 

The objectives of the audit were to evaluate: (1) the adequacy 
and effectiveness of JSC' s management of Orbiter production 
activity; (2) decisions for identifying critical skills and 
level of effort needed to support minimum Orbiter production 
requirements; (3) Government property accountability, storage, 
shipment, and/or release; and (4) management actions to 
determine whether or not Orbiter property and facilities could 
be utilized in the Space Station Freedom Program. 

The results of audit showed that additional management actions 
are needed to ensure the Government does not incur unnecessary 
costs during Orbiter production phasedown activities. We 
issued a February 7, 1992, draft interim report to you that 
disclosed: (1) NASA can save $50 million annua1.1Y in occupancy 
costs and avoid approximately $55.5 million for planned 
facility improvements by closing the Downey, California plant; 
and (2) eight Fiscal Year 1991 facility projects valued at 
$5.3 million were not necessary. The Office of Space Flight 
expressed general agreement wi th the three report 
recommendations in our draft interim report. The fina~ interim 
report, dated April 10, 1992, and related NASA Headquarters' 
comments are presented as Appendix A. Additionally, we noted 
management actions are needed to: (1) reassess the need for an 
entire set of structural spares; (2) convert the option 
for structural spares to a cost-p1us-award-fee contract; and 
(3) develop a program for Orbiter post production support to 
maintain critical skills. Based on the Office of Space 
Flight's reassessment of the structural spares program, we 
estimate that NASA will avoid $220 to $325 million by revising 
the content of this program. 



~ 

2 

NASA management concurred wi th the six report recommendati ons . 
NASA Headquarters and JSC written responses are presented after 
each recommendation and are included in their entirety as 
Appendices Band C, respectively, in this final report. We 
consider all report recommendations to be significant. 
Consequently, we request to be included in the JSC and 
Headquarters concurrence cycle for closing all recommendations. 

I -
~W. Preston Smith 

Enclosure 

cc: HQs-W/Assistant Inspector General for Auditing 
JSC-BY/Chief, Management Analysis Office 
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A"-JS-91-008 September 30, 1992 

AUDIT OF ORBITER PRODUCTION PHASEDOWN ACTIVITIES 

JOHNSON SPACE CENTER (JSC) 

Digest 

The purpose of the audit was to assess overall NASA and 
contractor planning and actions related to Orbiter production 
phasedown. The specific objectives of the audit were to 
evaluate: (1) the adequacy and effectiveness of JSC's 
management of Orbiter production activity; (2) decisions for 
identifying the critical skills and level of effort needed to 
support minimum Orbiter production requirementsi (3) Government 
property accountability, storage, shipment, and/or release; and 
(4) management actions to determine whether or not Orbiter 
property and facilities could be utilized in the Space Station 
Freedom program. 

Re.s-Yl.ts of Audit 

NASA management actions are needed to ensure the 
Government does not incur unnecessary costs during Orbiter 
production phasedown activities. However, the Agency has 
initiated actions to identify and evaluate facilities and 
equipment used during Orbiter production. Rockwell 
International has been tasked with long-term planning for 
Orbi ter production property disposition. The effort includes 
simultaneous assessment of property and equipment, facilities, 
and documentation. Completion is scheduled for September 1992. 

We issued a February 7, 1992, draft interim report that 
disclosed: (1) NASA can save $50 million annually in occupancy 
costs and avoid approximately $55.5 million for planned 
facility improvements by closing the Downey, California plant; 
and (2) eight Fi scal Year 1991 faci Ii ty projects valued at 
$5.3 million were not necessary. The Office of Space Flight 
expressed general agreement wi th the three report 
recommendations in our draft interim report. The final interim 
report, dated April 10, 1992, and related NASA Headquarters' 
comments are presented as Appendix A to this report. 

Addi tionally, we noted that management actions are needed 
to: (1) reassess the need for an entire set of structural 
spares; (2) convert the option for structural spares to a cost
plus-award-fee (CPAF) contract; and (3) develop a program for 
Orbiter post production support to maintain critical skills. 
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These areas are discussed in the "Observations and 
Recommendations" section of this report and summarized in the 
following paragraphs. 

1. B~eva1uate Need for Entire Set of Structural Spares 

There is not a mission requirement for an entire set of 
structural spares. Historically, structural spares have only 
been used to build an Orbiter. Currently, there are no plans 
to bui ld an additional Orbiter. Due to funding constraints, 
the original negotiated target price of $375 million and 
delivery date of June 1994 are no longer realistic. Based on 
current estimates, the cost to NASA at completion will be 
between $619 million and $766 million depending upon which 
funding profile is used. The estimated delivery date is 
between 1998 and 2000. This represents a $244 million to 
$391 million increase in cost and an additional four to six 
years to complete structural spares. We estimate that by 
dancelling the structural spares contract option, NASA can 
~void between $471 and $618 million of planned costs to 
60mplete spare production. We recommended the Associate 
Administrator for Space Flight reassess the need for the entire 
set of structural spares due to the increased cost, delivery 
schedule stretch-out, and lack of mission requirement. The 
Office of Space Flight agreed with the recommendation and has 
reassessed the content of structural spares. As a result 
of this reassessment, NASA will avoid between $220 and 
$325 million. (Page 7) 

2. Convert Structural Spares Contract Option to Award Fee 

The structural spares option under contract NAS9-17800 
with Rockwell International is not functioning as intended and, 
if structural spares continue to be built, should be converted 
to a CPAF type contract. The structural spares contract option 
was negotiated as a cost-plus-incentive-fee (CPIF) type 
contract and was exercised in November 1989. The contract 
option provided for a predetermined formula where fee increases 
if the total allowable cost is less than the negotiated target 
cost and fee decreases when total allowable cost exceeds the 
negotiated amount. A CPIF contract is designed to motivate a 
contractor to control contract costs. However, three NASA 
funding constraints have impacted the contractor's ability to 
manage contract costs and contributed to cost growth and 
schedule stretch-outs. As of April 1992, NASA had not 
negotiated revised targets for assessing contractor 
performance. Since target costs were not established, the 
contractor was automatically receiving the originally 
negotiated target fee of nine percent. Consequently I 
performance had no impact on fee, and although the structural 
spares option was negotiated as a CPIF type contract, it is not 
working as intended to control costs. We believe that NASA 
should convert the structural spares contract option to a CPAF 
contract. An award fee contract is appropriate when the 
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fundi ng profi Ie is not stable. Further I thi s type of contract 
would use periodic evaluations to foster effective 
communications and measure the contractor's performance. We 
recommended the Contracting Officer convert the option for 
structural spares on contract NAS9-17800 from CPIF to CPAF when 
the contract is modified to account for the impact of the 
funding constraints. JSC concurred with the recommendation and 
plans to enter into negotiations to effect the recommended 
changes when the technical content for continuation of the 
structural spares program is more precisely defined. (Page 11) 

3. pevelop Program for Orbiter Post Production 
§upport to Maintain Critical Skills 

NASA has not developed a program for Orbiter post 
production support to maintain the critical skills and staffing 
needed to support the Orbiter fleet through the year 2020. At 
the direction of the JSC Orbiter and GFE Projects Office, 
Rockwell performed a study and, in August 1991, reported a need 
for 19 functions staffed with 373 equivalent personnel in 
manufacturing. After Rockwell's presentation, the JSC Orbiter 
and GFE Projects Office accepted the contractor's plan. 
Although funding was not provided to directly support the 
cri tical skills identified in this study I current production 
activity is being used to retain these skills. We recommended 
the Associate Administrator for Space Flight identify minimum 
Orbi ter production requirements and develop a plan for post 
production support of the Orbiter fleet. The assessment of 
critical skills and staffing should be performed by NASA, or if 
assistance is required from Rockwell, the contractor's data 
should be adequately reviewed and evaluated. The Office of 
Space Flight agreed with the recommendation. (Page 15) 
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INTRODUCTION 

The Office of Inspector General has completed an audit of 
the Orbiter production phasedown activities. This audit was 
performed in accordance with the authority and responsibility 
contained in NASA Management Instructions 9910.1A and 1103.27B, 
dated June 16, 1989, and January 31, 1990, respectively. 

In July 1991, the National Space Council announced a new 
National Space Launch Strategy where NASA will not build any 
additional Orbiters but will maintain the existing fleet. 
According to the JSC Center Director: 

"The Space Shuttle will remain operational well into 
the next century and the present four-shuttle fleet 
can serve all of our plans for the next decade and 
beyond including those for the Space Station Freedom 
program. The new space strategy supports extending 
the lifespan of the shuttle fleet, the production of 
spare parts and maintaining the inherent capabi 1i ty 
for Shuttle support or production in the event of an 
orb! ter loss. The development of other vehicles to 
supplement our national launch capabi 1i ty has long 
been contemplated, but the Shuttle and our mission 
operations based on it will remain central to the 
manned space program for many years to come." 

The final Orbiter (OV-I0S) has been delivered to NASA, and 
only structural spares remain to be completed. In November 
1989, NASA exercised modification number 33 to contract 
NAS9-17800 for the production of Orbiter structural spares. 
The structural spares option was negotiated as a cost-p1us
incentive-fee (CPIF) contract where fee was calculated by a 
predetermined formula. The contract established a $344 million 
target cost and $31 million target fee. NASA is committed to 
flying the Shuttle through year 2020. After production ceases, 
NASA will have to rely on some minimum skill level for post 
production support. 

A discussion draft report was provided to NASA management 
on July 27, 1992, and an exit conference with Office of Space 
Flight and JSC officials was held on August 12, 1992. 
Necessary report changes resulting from the exit conference 
were included in the draft report, dated August 21, 1992. The 
NASA Headquarters and JSC responses are included as Appendices 
Band C, respectively, in this final report. 
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OBJECTIVES AND SCOPE 

The objectives of the audit were to evaluate: (1) the 
adequacy and effectiveness of JSC's management of Orbiter 
production activity; (2) decisions for identifying the critical 
skills and level of effort needed to support minimum Orbiter 
production requirements; (3) Government property accountability, 
storage, shipment, and/or release; and (4) management actions 
to determine whether or not Orbiter property and facilities 
could be utilized in the Space Station Freedom program. The 
scope of the audit included NASA, as well as contractor, 
planning for Orbiter production phasedown. Field work was 
performed at Rockwell International, Downey, California; Air 
Force Plant No. 42, Site 1, Palmdale, California; and Johnson 
Space Center during August 1991 through April 1992. 

The audit was performed in accordance with generally 
accepted Government auditing standards and included such 
examinations and tests of applicable records and documentation 
AS were considered necessary in the circumstances. 

Our audit was limited 
as contractor, planning 
activities. Accordingly, 
system of internal controls 

to an examination of NASA, as well 
for Orbiter production phasedown 
we express no opinion on NASA's 

taken as a whole. 

As part of this audit, a final interim report concerning 
facility issues was issued to NASA Headquarters on April 10, 
1992. Recommendations 1, 2, and 3 are included in the interim 
report. The final interim report and related NASA Headquarters' 
comments are presented in Appendix A. 
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OBSERVATIONS AND RECOMMENDATIONS 

NASA has initiated some Orbiter production phasedown 
acti vi ties. The Director, Space Shuttle and Director, Space 
Station Freedom have led an effort to examine the feasibility 
of establishing common design and developmental efforts for 
planned similar program flight hardware between Space Shuttle 
Program and Space Station Freedom Program. Addi tionally, the 
Agency has taken actions to identify and evaluate faci Ii ties 
and equipment used during Orbiter production. Rockwell 
International has been tasked with long-term planning for 
Orbi ter production property disposition. The effort includes 
simul taneous assessment of property and equipment, facili ties, 
and documentation. NASA approval of the results of each stage 
is required. The status of NASA I S and Rockwell's progress in 
each area of their assessment through April 3, 1992, is 
presented below. 

PESCRIPTION 

?roperty and Equipment 

Identify Property 
Retention Analysis 
Decide What NASA Keeps 
Assess Storage Requirements 
Implement Storage Plan 

Facilities: 

PERCENT COMPLETE 

52 
50 
o 

15 
o 

Identify Facilities 55 
Assess Maintenance Requirements-

Routine and Special 50 
Disposition-Keep, Standdown, 

Abandon 12 

Documentation: 

Identify Documents 
Storage Plan 

79 
68 

Completion of this effort is scheduled for September 1992. 
Al though some actions may be taken during the planning effort, 
the actual performance of disposition and closeout will be 
directed upon conclusion of the planning effort. 

However, we noted that NASA management actions are needed 
to ensure the Government does not incur unnecessary costs 
during Orbiter production phasedown activities. On February 7, 
1992, we issued a draft interim report that disclosed: 
(1) NASA can save $50 million annually in occupancy costs and 
avoid approximately $55.5 million for planned facility 
improvements by closing the Downey, California plant; and 
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(2) eight Fiscal Year (FY) 1991 facility projects valued at 
$5.3 million were not necessary. The Office of Space Flight 
expressed general agreement with the three report 
recommendations in our draft interim report. The final interim 
report, dated April 10, 1992, and related NASA Headquarters' 
comments are presented as Appendix A. 

Additionally, We noted that management actions are needed 
to: (1) reasseSs the need for an entire set of structural 
spares; (2) convert the option for structural spares to a cost
plus-award-fee (CPAF) contract; and (3) develop a program for 
Orbi ter post production support to maintain critical skills. 
These areas are discussed in the following paragraphs. 

1. Reevaluate Need for Entire Set of Structural Spares 

There is not a mission requirement for an entire set of 
structural spares. Historically, structural spares have only 
been used to build an Orbiter. Currently, there are no plans 
to build an additional Orbiter. Due to funding constraints, 
the original negotiated target price of $375 million and 
delivery date of June 1994 is no It)nger realistic. Based on 
current estimates, the cost to NASA at completion will be 
between $619 million and $766 million depending upon which 
funding profile is used. The estimated delivery date is 
between 1998 and 2000. This represents a $244 million to 
$391 mi Ilion increase in cost and an additional four to six 
years to complete structural spares. We estimate that by 
cancelling structural spares contract option, NASA can avoid 
between $471 and $618 million of planned costs to complete 
spares production. 

The National Space Council, chaired by the Vice President, 
developed and released the National Space Launch Strategy dated 
July 24, 1991. It states: 

" ... As the nation is moving toward development of a 
new space launch system, the production of additional 
Space Shuttle orbiters is not planned. The 
production of spare parts should continue in the near 
term to support the existing Shuttle fleet and to 
preserve an option to acquire a replacement orbiter 
in the event of an orbiter loss or other demonstrable 
need .... " 

It further states: 

..... The Department of Defense and the National 
Aeronautics and Space Administration will undertake 
the joint development of a new space launch system to 
meet ci vi 1 and national security needs.... Whi Ie 
initially unmanned, the new launch system will be 
designed to be "man-rateable" in the future.... The 
development program will be structured in the near 
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term toward the goal of a first flight in 1999 .... 
Final decisions on the program schedule, including 
the date of the first flight, will be made during 
fiscal year 1993, based on updated requirements and 
technical and budgetary considerations at that 
time ...... 

NASA has established a goal to cut the Space Shuttle 
Program's budget by 15 percent. The target is to reduce the 
budget by three percent each year over the next five years. 

An entire set of structural spares may not be useful as 
replacement parts for the Orbiter fleet. According to the 
Orbi ter and GFE Projects Office, structural spares have never 
been used to correct a problem on an Orbiter. They stated, 
..... We have used detailed parts (e.g., tubes, wire harnesses, 
ducts, etc.), but nothing like a wing or a payload door ...... 
Some of the structural spares, such as the wings and the fore, 
mid, and aft fuselages, are only needed if NASA builds another 
Orbiter. 

According to the Orbiter and GFE Proj ects Office, there 
are a number of primary purposes and benefits associated with 
the Structural Spares Program.· In their opinion, production of 
structural spares is a good idea because: ( 1 ) it reduces the 
lead-time to build an Orbiter vehicle; (2) there is a 
reasonable probability that a component of structural spares 
will be needed before Space Station is completed; and (3) it 
preserves the capability to build upgrades and to perform 
structural repairs. 

Structural spares manufactured under contract NAS9-14000 
were used on OV-I05. However, NASA does not plan to build any 
additional Orbiters. The structural spares contract option to 
NAS9-17800 was exercised in November 1989 prior to the decision 
in 1991 not to produce an additional Orbiter. However, the 
Orbiter Projects Office has not received any direction from the 
Office of Space Flight that funds for an additional Orbiter 
will not be requested at some future date. 

NASA will incur unnecessary costs for the production of 
structural spares that are not needed by the Agency. Due to 
funding constraints, the cost of structural spares has 
significantly increased from the amount originally negotiated 
and the delivery schedule will be extended. The current impact 
of the funding constraints has not been proposed and 
negotiated; therefore, we do not know the exact cost impact. 
However, based on current estimates, the cost to NASA at 
completion will be between $619 and $766 million depending upon 
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which funding profile is used. Estimated delivery date is 
between 1998 and 2000. This represents a $244 million to 
$391 million increase in cost and additional three to five 
years to complete structural spares. 

We estimate NASA could save between $471 and $618 million 
by cancelling the structural spares contract option. As of 
June 1992, NASA had incurred approximately $148 million for the 
cost and fee associated with the production of structural 
spares. Based on the current estimates for completion between 
$619 and $766 million, NASA will save between $471 and 
$618 million if no additional costs are incurred. This 
estimated cost savings did not include consideration of 
termination costs, which were not known at the time of our 
review. Since there is no mission requirement for the entire 
set of structural spares and the ~cost has significantly 
increased, NASA should reevaluate the need for structural 
spares. 

B~COf1~ENDATION 4 

We recommended the Associate Administrator 
Flight reassess the need for the entire set of 
spares due to the increased cost, delivery 
stretch-out, and lack of mission requirement. 

MANA~EMENT RESPONSE 

for Space 
structural 

schedule 

The Office of Space Flight has reassessed the content of 
structural spares. This was performed during the FY 1994 
budget process. Significant reductions were achieved by 
revising the content to include only major components 
susceptible to damage, i.e.; Landing Gear doors, External Tank 
disconnect doors, Payload Bay doors, and Orbiter control 
surfaces. At the same time, some fleet improvements will be 
produced. The three major goals of the structural spares 
program are: 

1. Augment production skills to keep fleet flying. 
2. Acquire major replaceable structure components. 
3. Maintain minimum manufacturing capability to produce 

another Orbiter. 

~Y~LUb.~ION OF MANAGEMENT RESPONSE 

The Office of Space Flight's comments are responsive to 
the report recommendation. Significant components, such as the 
fuselages and crew module, have been deleted from the revi sed 
structural spares content. Since the structural spares content 
was recently revised, NASA has not developed an estimated cost 
at completion for the revised content. However, we determined 
from discussions with JSC Orbiter and GFE Projects Office 
officials that NASA plans to spend $35 million per year for 
revised structural spares for FYs 1993 through 1996. By 
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comparing the current funding profile of $35 million per year 
wi th the funding profiles required to produce the originally 
planned set of structural spares, we determined that NASA will 
save $220 to $325 million by revising the content of the 
structural spares program. This estimate does not include 
termination costs, if any, associated with revising the content 
of the structural spares program. 
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2. Convert ?tructural Spares Contract Option to Award Fee 

The structural spares option under contract NAS9-17800 
with Rockwell International is not functioning as intended and, 
if structural spares continue to be built, should be converted 
to a CPAF type contract. The structural spares contract option 
was negotiated as a CPIF type contract and was exercised in 
November 1989. The contract option provided for a 
predetermined formula where fee increases if the total 
allowable cost is less than the negotiated target cost and fee 
decreases when total allowable cost exceeds the negotiated 
amount. A CPIF contract is designed to motivate a contractor 
to control contract costs. However, three NASA funding 
constraints have impacted the contractor's ability to manage 
contract costs and contributed to cost growth and schedule 
stretch-outs. As of April 1992, NASA had not negotiated 
revi sed targets for assessing contractor performance. Since 
target costs were not established, the contractor was 
automatically receiving the originally negotiated target fee of 
nine percent. Consequently, performance had no impact on fee, 
and although the structural spares option was negotiated as a 
CPIF type contract, it is not working as intended to control 
costs. We believe that NASA should convert the structural 
spares contract option to a CPAF contract. An award fee 
contract is appropriate when the funding profile is not stable 
and would use periodic evaluations to foster effective 
communications and measure the contractor's performance. 

The option for structural spares was exerci sed as 
modification number 33 to contract NAS9-17800. Rockwell 
International was to manufacture, test, and deliver structural 
spares (see Exhibit I) which consisted of: 

upper forward fuselage; 
crew module; 
airlock; 
forward RCS module; 
lower forward fuselage; 
mid fuselage; 
payload bay doors; 
vertical stabilizer; 
OMS pods; 
body flap; 
aft fuselage; 
wings; 
feedlines (MPS); and 
mating hardware. 

NASA and Rockwell agreed the target price for providing 
structural spares would be $375 million. Target price 
consisted of $344 million target cost plus $31 million target 
fee at nine percent of cost. Fee was to increase by 20 cents 
for every dollar that total allowable cost was under the 
target cost and decrease 20 cents for every dollar that 
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total allowable cost was above $365 million. Minimum fee 
was $14.62 million at 4.25 percent and maximum fee was 
$41.28 million at 12 percent. The completion date was June 30, 
1994. While a specific funding profile was not negotiated, 
approximate funding requirements were: 

FISCAL YEAR FUNDING REQUIREMENTS 

1989 $ 2 Million 
1990 34 Million 
1991 69 Million 
1992 129 Million 
1993 95 Million 
1994 15 Million 

TOTAL $344 Million 

A CPIF contract is a cost-reimbursement contract with fee 
that is adjusted by a formula in accordance with the 
relationship between total allowable cost and target cost. 
Initially, there is negotiated a target cost, target fee, 
minimum and maximum fee, and fee adjustment formula. Final fee 
is determined in accordance with the formula after completion 
of the contract. Final fee will exceed target fee when total 
allowable cost is less than target cost and, conversely, final 
fee will be less than target fee when total allowable cost 
exceeds a negotiated amount. 

The contract is operating as a fixed-fee type contract 
because the negotiated target cost is no longer realistic due 
to funding constraints. To date, there have been three funding 
constraints as summarized below. 

February 4, 1991 

October 28, 1991 

December 24, 1991 

FY 1991 
FY 1992 

FY 1992 
1st quarter 

FY 1992 

$70.5 million 
$78.3 million 

$15.0 million 

$44.7 million 

According to the Contracting Officer I incentive-fee type 
contracts do not benefit the Government when there are funding 
constraints because targets keep changing. Incentive-fee type 
contracts should be used when there is a clearly defined 
statement of work and stable funding profile. However, FY 1992 
funding for structural spares is about $84 million less than 
funding requirements for the negotiated contract and future 
funding is uncertain. 

An award-fee type contract requires NASA to evaluate 
various aspects of contractor performance to arrive at an 
appropriate fee. Federal Acquisition Regulation 16.404-2, CPAF 
contracts, states: 
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"A cost-plus-award-fee contract is a cost
reimbursement contract that provides for a fee 
consisting of (1) a base amount fixed at inception of 
the contract and (2) an award amount that the 
contractor may earn in whole or in part during 
performance and that is sufficient to provide 
motivation for excellence in such areas as quality, 
timeliness, technical ingenuity, and cost-effective 
management. The amount of the award fee to be paid 
is determined by the Government's judgmental 
evaluation of the contractor's performance in terms 
of the criteria stated in the contract .... 
Cost-plus-award-fee contracts shall provide for 
evaluation at stated intervals during performance, so 
that the contractor will periodically be informed of 
the quality of its performance and the areas in which 
improvement is expected. Partial payment of fee 
shall generally correspond to the evaluation 
periods. This makes effective the incentive which 
the award fee can create by inducing the contractor 
to improve poor performance or to continue good 
performance ...... 

According to the Contracting Officer, award-fee type contracts 
should be used when changes are anticipated, funding profile is 
not stable, and active communications between contractor and 
NASA management are desired. 

Conclusion 

Since there are funding constraints on the contract, the 
incentive-fee is not serving its intended purpose. NASA has 
not been able to renegotiate the contract for structural 
sparesi therefore, NASA has no way to measure performance on 
the contract. In the meantime, Rockwell is being paid the 
target fee of nine percent without any adjustments for 
performance. Since funding is constrained by NASA, Rockwell is 
unable to earn incenti ve-fee greater than target fee. 
Conversely, NASA cannot penalize Rockwell for cost growth 
because they have not negotiated realistic targets based on 
current funding constraints and schedule stretch-outs. 

F~~Q~~ENDATION 5 

We recommended the Contracting Officer convert the option 
for structural spares on contract NAS9-17800 from CPIF to CPAF 
when the contract is modified to account for the impact of the 
funding constraints. 

MANAGEMENT RESPONSE 

We concur with the recommendation and plans are to enter 
into negotiations with the contractor to effect the suggested 
change from a cost-plus-incentive-fee (CPIF) to a cost-plus-
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award-fee (CPAF) contract when the technical content for 
continuation of the structural spares program is more precisely 
defined by Shuttle Program management. While we are in 
agreement that this change in contract type would be more 
beneficial to the Government, please be aware that such a 
change cannot be made until the programmatic decisions 
regarding Orbiter structural spares as discussed in 
recommendation 4 are resolved. Therefore, it is anticipated 
that this contract type conversion will not be initiated until 
March 31, 1993. 

~VALUATION OF MANAGEMENT RESPONSE 

The Center's comments are responsive to the report 
recommendation. 
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3. Qevelop Program for Orbiter Post Production Support 
to Maintain Critical Skills 

NASA has not developed a program for Orbiter post 
production support to maintain the critical skills and staffing 
needed to support the Orbiter fleet through the year 2020. At 
the direction of the JSC Orbiter and GFE Projects Office, 
Rockwell performed a study and, in August 1991, reported a need 
for 19 functions staffed with 373 equivalent personnel in 
manufacturing. After Rockwell's presentation, the JSC Orbiter 
and GFE Projects Office accepted the contractor's plan. 
Although funding was not provided to directly support the 
cri tical ski lIs identified in thi s study, current production 
activity is being used to retain these skills. Since 
production activity is decreasing, NASA should identify minimum 
Orbi ter production requirements and develop a plan for post 
production support of the Orbiter fleet. 

NASA is committed to flying the Shuttle through the year 
2020. The Orbiter fleet will require post production support. 
Examples of post production support programs are presented 
below: 

The Bl-B program provides post production support through 
a long-term planned product improvement program. 

The SR-7l maintained critical capabilities by continually 
upgrading with new technology and systems to meet new 
mission requirements. 

The Concorde used logistics procurements and similar 
vehicle production lines to maintain critical capabilities. 

In August 1991, Rockwell presented to the Space Shuttle 
Program a plan for post production support to maintain critical 
capabili ties in manufacturing. The plan provided for 
373 personnel at an estimated FY 1992 cost of $204 million. 
Rockwell also recommended that the post production support 
program be periodically reassessed to adjust for: (1) changes 
in the environment, such as new mission requirements; and 
(2) the need to continually review logistics requirements 
against subcontractor capabilities. The Orbiter and GFE 
Projects Office accepted Rockwell's plan and included funding 
for 373 critical skill positions in its funding request. 

According to Rockwell International, minimum skills and 
critical skills are distinctively different terms. The 
Rockwell presentation to the Space Shuttle Program stated: 

"Critical skill is simply: a specific, identifiable 
capability to do a specific task (Le., TPS stress 
analysis) 
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A rnnJ.mum skill level is time-related: assuming you 
have the critical skills available, how many people 
do you need to execute the given task in a specific 
amount of time? 

The terms are not interchangeable" 

The critical skill requirements defined by Rockwell in the 
August 1991 study were not funded in the FY 1992 Space Shuttle 
Program budget. Since funding for critical skills was not 
received, the Orbiter andGFE Projects Office does not plan to 
submit future budget requests for critical skill retention, but 
plans to request funding for production items to keep some 
production lines open. NASA has not committed to, or developed 
a plan to, address post production support of the Orbiter 
fleet. Current funding is based on the production of hardware 
and spare parts. Eventually, production will cease and NASA 
will have to rely on some minimum skill level. 

Conclusion 

The Office of Space Flight has not identified the minimum 
Orbi ter production requirements. Clear goals and guidelines 
must be established to efficiently accomplish Orbiter 
production phasedown. According to JSC officials, production 
requirements must be established in order to determine the level 
of critical skills needed to support the Orbiter fleet. 
Consequently, the capability to provide critical flight support 
functions is disappearing and there is a growing response time 
to develop major upgrades. 

RECOMMENDATION 6 

We recommended the Associate Administrator for Space 
Flight identify minimum Orbiter production requirements and 
develop a plan for post production support of the Orbiter 
fleet. The assessment of critical skills and staffing should 
be performed by NASA or if assistance is required from 
Rockwell, the contractor's data should be adequately reviewed 
and evaluated. 

MANAG~MENT RESPONSE 

The Office of Space Flight, in conjunction with the 
Orbiter Project Office at JSC, has thoroughly reviewed and 
identified the minimum Orbiter production requirements. A plan 
has been developed to maintain the skills and capability to 
provide critical flight support functions, while staying within 
the budget guidelines. The critical skills at Rockwell will be 
supported through structural spares, fleet improvements, 
payload integration hardware, and other new efforts associated 
with Extended Duration Orbiter, and the future ShuttlejMir 
rendezvous mission. 
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~_yt.I>1,JATION OF MANAGEMENT RESPONSE 

The Office of Space Flight I s comments are responsive to 
the recommendation. We will review the critical skill 
retention plan during our normal audit follow-up process. 
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GENERAL COMMENTS 

We appreciate the courtesy, assistance, and cooperation 
extended by JSC, NASA Headquarters, and contractor personnel 
contacted during this audit. 
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20546 

TO: 

FROM: 

SUBJECT: 

April 10, 1992 

M/Associate Administrator for Space Flight 

W/Assistant Inspector General for Auditing 

Final Interim Report on Audit of Orbiter Production 
Phasedown Activities 

A-JS-91-008 

The Office of Inspector General is conducting an audit of Orbiter 
production phas~down activities at the Johnson Space Center 
(JSC) . The purpose of the audit is to assess overall NASA, as 
well as contractor planning, and actions related to Orbiter 
production phasedown. The audit objectives are to evaluate: (1) 
the adequacy and effectiveness of JSC I S management of Orbiter 
production activi ty; (2) decisions for identifying the cri tical 
skills and level of effort needed to support minimum Orbiter 
production requirements; (3) Government property accountability, 
storage, shipment, and/or releasei and (4) management actions to 
determine whether or not Orbiter property and facilities could be 
utilized in the Space Station Freedom program. During our 
initial field work, the scope of work was limited to issues 
related to Government pr~perty and facilities utilization. Field 
work began on Auqust 15, 1991, with detailed field work performed 
at Air Force Plant 42, Site I, Palmdale, California, and Rockwell 
International, Downey, California. 

Rockwell International, the Space Shuttle prime contractor, 
operates the NASA Industrial Plant (NIP) at Downey under JSC 
contract NAS7-300( F) . This is a cost reimbursable contract for 
facilities in support of development and production of NASA 
vehicle and spacecraft systems. NIP facilities are a combination 
of 57 NASA-owned buildings, 28 Rockwell-owned buildings, and one 
leased building' on a 211.5 acre site (see Exhibits I and II of 
the attached report). These buildings provide office, 
conference, computer, and technical facilities, as well as 
laboratories, manufacturing, and warehouse apace. 

The final Orbiter (OV-I0S) has been delivered to NASA, and only 
structural spares remain to be completed. In July 1991, the 
National Space Council announced a new National Space Launch 
Strategy which did not include production of any additional 
Orbiters. According to the JSC Center Director: 
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"The Space Shuttle will remain operational into the 
next century. The present four Shuttle fleet can 
serve all of our plans for the next decade and 
beyond, including those for the Space Station Freedom 
program. The new space strategy supports extendinq 
the life-span of the Shuttle fleet, the production of 
spare parts, and maintaining the inherent capabi li ty 
for Shuttle support or production in the event of an 
Orbi ter loss. The development of other vehicles to 
supplement our national launch capabi 11 ty has long 
been contemplated, but the Shuttle and our mission 
operations based on it will remain· central to the 
manned space proqram for many years to come." 

2 

Since there are no longer plans for producinq any additional 
Orbiters, NASA should initiate production phasedown planninq to 
ensure unnecessary proqram costs are prevented. Accordingly, 
management actions are needed to address the future status of 
Orbiter production facilities, and the storage or dispOSition 
of large amounts of Government-owned special test equipment and 
tooling used on the Shuttle program. 

JSC is planning to conduct a study of Orbiter property 
dispOSition. However, we believe immediate actions are needed 
to reduce faci Ii ty costs associated with the NIP at Downey. 
The audit results to date indicate that the Downey plant is no 
longer needed to support the Space Shuttle program. By closing 
the Downey facil! ty, NASA could save $50 million annually in 
occupancy costs an« avoid approximately $55.5 million for 
planned facility improvements in Fiscal Years 1992 through 
1998. We also identified eight FY 1991 facility improvement 
projects valued at $5.3 million which were not necessary. 
Specific conditions, their causes, and recommended actions are 
presented in the attached report and the accompanying exhibits. 

A draft interim report was provided to your office on 
February 7, 1992. The Of lice of Space Flight expressed general 
agreement with the report recommendations. The Headquarters 
response, dated March 6, 1992, is summarized after each 
recommendation and is included in its entirety as Appendix A of 
this final interim report. This interim report will be 
incorporated into our overall report on Orbiter Production 
Phasedown. 

~ Richard J. Pell'tier 

Enclosures 

cc: 
NA-1/Troupe 
JSC-AA/Cohen 
JSC-BY/Sullivan 
W/Smith 
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A-JS-91-008 April 10'; 1992 

INTERIM REPORT ON 
ORBITER PRODUCTION PHASEOOWN ACTIVITIES 

Johnson Space Center 

1. No Future Need for the NASA Industrial Plant at Downey 

Accordinq to the National ~aunch Strat.qy d.veloped by the 
National Spac. Council, no additional Orbiter. are planned to 
b. built. As a result, the NASA Indu.trial Plant at Downey, 
California, is no lonqer needed to support the Spac. Shuttle 
proqram. The Down.y facility was needed durinq Orbiter 
production, but it is not required for the su.taininq 
enqine.rinq activities associat.d with op.ratinq the .xistinq 
Orbiter fleet. We estimate that by clo.inq the Down.y 
facility, NASA can reduce future occupancy co.t. by $50 million 
annually, and avoid $55.5 million of plann.d facility 
improv.m.nts in Fiscal V.ar. (rY.) 1992 throuqh 1998. w. al.o 
not.d that the Downey facility i8 not curr.ntly b.inq fully 
utiliz.d. 

a. Occupancy co.t. for the pown.y Facility 

Occupancy . co.t. ar. d.fin.d by the Rockwell 
Int.rnational Accountinq Manual a.: (1) purcha •• d •• rvic •• for 
utiliti.. and pow.r; (2) d.pr.ciation and amortization of 
prop.rty, plant, and" .quipm.nt; and (3) mi.c.llan.ous 
.xp.n.... Exampl.. includ. in.uranc., tax •• , h.at, liqht, 
quard •• rvic •• , and maint.nanc •• xp.n •••. 

Durinq S.pt.mb.r 1991, w. m.t with Rockw.ll officials 
from the Financial Ac:countinq, Account. A •• iqna.nt, and 
Prop.rty Divi.ion to d.t.rmin. the occupancy co.t. a •• ociat.d 
vith the Down.y facility. Accordinq to th... official., 
Rockw.ll di.tribut.. total occupancy co.t. to various ov.rh.ad 
pool. for the Spac. Sy.t.m. Divi.ion'. Down.y and Palmdale 
faciliti •• ba.ed on .quar. footaq. utilized. Sub.equ.ntly, the 
occupancy co.t. in th... ov.rh.ad pool. ar. allocat.d to Spac. 
Sy.t.m. Divi.ion contract. ba •• d on dir.ct labor hour •. 

W. requ •• ted a li.tinq of occupancy co.t. by contract 
for rY 1990 to d.t.rmin. the .xact amount of occupancy co.t. 
charg.d to NASA contract.. Th. Manag.r, .inancial Accounting, 
Account. A •• iqna.nt, and Property Divi.ion va. unable to 
provide the requ •• ted information for the 2. Oen.ral Support 
S.rvic.. ov.rhead. pool.. Bow.v.r, h. provid.ed. an occupancy 
co.t br.akdown by contract for the Admini.trative, 
Manufacturing, Engin.erinq, and Mat.rial ov.rh.ad pool.. Sa.ed 
on thi. data, w. d.termined that $34.58 million of the 
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$35.83 million (approximately 97 percent) occupancy costs in 
those four overhead poo 1 s bases were charqed to NASA 
contracts. Furthermore, since these four overhead pools 
comprise 79 percent of the total occupancy costs, we concluded 
that the remaininq costs would be allocated in the same 
percentaqes. Accordinqly, our analysis showed that 
$43.8 million of the $45.4 million total occupancy costs were 
charqed to NASA contracts durinq FY 1990. 

Occupancy costs for the Space Systems Division have 
increased proqressively between FY 1986 and FY 1991. The 
followinq chart illustrates the siqnificant qrowth in occupancy 
costs. 

SCHEDULE OF SPACE SYSTEMS DIVISION OCCUPANCY COSTS 
(Dollar. in Million.) 

FISCAL YEAR 

1986 
1987 
1988 
1989 
1990 
1991 

TOTAL 
OCCUPANCY COSTS 

$31.8 
34.2 
39.6 
43.5 
45.4 
56.5··· 

AMOUNT CHARGED TO 
NASA CONTRACTS· 

$30.7 
33.0 
38.2 
42.0 
43.8 
54.5 

• Based on our computation that approximately 97 percent of 
the rY 1990 occupancy co.t. were charqed to NASA contract •. 

•• The total FY 1991 occupancy co.t. were not available when 
our field work waf perfonaed. The $56.5 million alDount waf 
based on actual co.t. for the period October 1990 throuqh 
Auqu.t 1991 and an e.timate of the September 1991 occupancy 
co.t •. 

Exhibit III i1lu.trate. qraphica11y how occupancy 
co.t. have increa.ed durinq the 1a.t five year.. The qraph 
show. a .teep increa.e in occupancy co.t. between 1990 and 
1991: a period when OV-105 production wa. completed and the 
overall production effort waf decrea.in9. 

b. Planned Con.truction of facility (Cofr) Pro1ect. 

In addition to the annual occupancy co.t. that NASA 
re1mbur.e. Rockwell throu9h overhead charge., .everal 
Coff project. are planned at Downey. NASA hal budgeted 
$27.3 million for three project. durin9 FY 1994. The.e 
project. are a. follow.: 
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Description 

Earthquake Protection for Buildinq 1 

Air Conditioninq Upqrade. for the 
Downey Site 

Roof Drains for Buildinq 1 

Total Planned Projects 

FY 1994 Estimated Cost 

$14.7 Million 

$10.6 Million 

$ 2.0 Million 

i27.3 Million 

A. stated in our draft interim report, dated 
February 7, 1992, NASA could avoid the cost of the three CofF 
projects shown above. However, on March 13, 1992, we 
determined that several additional CofF projects were planned 
for the Downey facility. We found that 27 Cof!' projects were 
planned for FY 1992 throuqh 1998. The total estimated cost for 
these projects is $55.5 million (see Exhibit IV). Consequently, 
the potential cost avoidance as.ociated with thi. audit 
observation 1s $55.5 million. We believe NASA should evaluate 
the continued need for the Downey facility before allocatinq 
funds for any CofF projects. 

c. Utilization of the Downey Facility 

CUrinq September 24 throuqh 26, 1991, we met with 
Rockwell Facili tie. and Indu.trial Re.ource. !nqineerinq 
official. and toured the Downey facility. OUr purpo.e was to 
ob.erve the u.e. .and qeneral condition of buildinqs and 
equipment, and to determine whether the facilities were beinq 
utilized efficiently. OUr qeneral ob.ervation. were as follows: 

Buildinq 1 was beinq used primarily for office 
space. However, we ob.erved that larqe areas were 
used for temporary .toraqe, ancI the Machine Shop,. 
Special Project. A •• embly Area, ancI Wire Harnes. 
A •• embly Area -had little or no activity. We also 
noted that a hiqh percentaqe of de.k. were empty I 
equipaeat va. idle, and per.oDDel did not appear to 
be productively workinq. OVerall, office space 
appeared .iqnificantly uaderutilized. 

Production type facilitie., such a. 8uildinq 10, 
Paint Service.; Buildinq 25, Chemical.; Buildinq 41, 
Shop., Wood Mock-Up, Heat Treataent, aDd Paint; 
8uildiaq 61, Uphol.tery Shop; 8uildinq 287, Dip 
TaDk., Paintinq, and Boney Coab Iondinq; ancI Buildinq 
277, Dip Tank. and ro.. Operation. appeared 
underutilized and very few ellPloyee. were pre.ent. 
The .ajority of the equi~ent and buildinqs were 
observed to be idle. 

Buildinq 750, Profe •• ional Develop.ent Facility, 
appeared underutilized with little or no activity. 
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Pads 3 and 4 are outside storaq.· ar.a.. These pads 
are used to store larqe quanti ties of equipment and 
toolinq. I tems did not have property taq. or the 
tags could not be seen. Orass was growing 
uncontrolled around certain item. which, according to 
Rockwell officials, had been stored for a. long a. a 
year. Many of the equipment item. were obsolete, 
showing virtually no siqns of being productively used. 

a Rockwell-owned building 
and laboratory activitie., 

used for Building 4, 
simulation 
generally 
occupied. 

inactive. Many of the rooms 
appeared 

were not 

In Building 290, personn.l w.r. working on Extended 
Duration Orbiter components. Thi. high bay area 
contained a large amount of sp.cialized tooling. 
Although some work wa. being performed, overall 
activity in the building wa. at a minimum level. 

For Building 288, which c~tained mi.c.llaneou. ite •• 
of equipment, no activity wa. ob •• rv.d. 

Building 305, a Rockwell-owned building, appe.r.d 
productively utilized. M.jor r.novations for 
e.rthqu.k. prot.ction w.r. r.cently m.d. to this 
building. 

Our ov.rall ob.ervation w •• that most building. w.r. not being 
fully utiliz.d, equipment w •• ob.olete and idle, and per.onnel 
were not working at th.ir full capacity. 

d. Conclu.ion 

Rockv.ll'. m.jor r •• pon.ibility h.. shifted from 
Orbit.r production to .u.t.ining enqineerinq. Gen.rally, only 
offic. sp.c. and comput.r support .r. n.c •••• ry for p.rforming 
.u.taining .ngine.ring .ctivi ti... The production facili tie • 
• t Downey are not n.c •••• ry for .u.t.ining engin •• ring. 

In our opinion, there .re •• v.ral 
location. for conducting Orbit.r .u.taininq 
.ctiviti... Po •• ibl. alt.rnativ. location. include: 

alt.rn.tive 
engin.ering 

(1) P.l~.l., CA - Althouqh P.lmd.le i •• n Air fore. 
f.cility, it h •• b.en u.ed to .upport Orbit.r 
op.ration. for many year. . Al.o, NASA' • 
Me.or.ndUll of Und.r.t.nding wi th the Ai r fore. 
r.quire. th.t rallld.le be us. •• a production 
or op.r.tional facility. furthermor., .ccording 
to the NASA R •• id.nt Man.ger .t Palmdal., offic. 
space for 1,200 to 1,500 .mploy.e. could be made 
.vailable for u.e. 
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(2) Kennedy Space Center (KSC)-_ - KSC i. already 
re.pon.ible for Orbiter loqi.tic. and SUpport 
In addition, NASA recently announced that futur~ 
Orbiter structural modifications and in.p.ctions 
will be performed at the Orbit.r Proce •• inq 
Facility at KSC. NASA is also in the proc ••• of 
consolidatinq Space Shuttle manaqement at KSC. 
In the "NASA Roles and Mi.sion Report" issu.d 
durinq November 1991, the former NASA Deputy 
Administrator recommend.d that Shuttle 
manaqement Lev.ls I and I I be consolidated at 
KSC and that the element prim. contractors 
perform hands-on at KSC. On December 30, 1991, 
the NASA Administrator approved the recommended 
consolid.tion, and st.t.d that the planned 
manaq.m.nt tran.ition will al.o include 
..... proqram enqine.rinq function. with an eye 
toward consolid.tion and co.t-savinq 
.fficiencies. Both civil servant and contr.ctor 
enqineerinq functions will b. addre ••• d." 

(3) JSC John.on h •• prim.ry r •• ponsibility for 
man.qinq and op.ratinq the Orbi t.r fl •• t. Th. 
Orbit.r .nd Gov.rnm.nt Furniah.d Equipm.nt (GFE) 
Project. Offic. i. loca~.d at JSC. In addition, 
the JSC Inqin •• rinq Dir.ctorat. and the Saf.ty, 
R.liability, anet- Quality A •• uranc. Office have 
major manaq.m.nt anel- ov.r.iqht r •• pon.ibilities 
for the Orbit.r. Loc.tinq .Orbit.r .u.taininq 
enqine.rinq with .xi.tinq manaq.ment 
orqanization. at JSC could have num.rous 
advantaq ••. 

(4) It may al.o b. f.a.ibl. to l.a •• offic •• p.c. in 
the Down.y, California, ar... Althouqh w. have 
not ••••••• d l.a.inq co.t. in this ar •• , w. 
b.li.v. .uffici.nt .pac. could b. .cquir.d for 
much 1.... th.n the curr.nt occup.ncy co.t. for 
the Down.y facility. 

W. r.c0CJftiz. that movinq the .u.taininq .nqine.rinq 
function would r.sult in on.-tim. co.t. for obt.ininq n.w 
offic ••• nd po •• ibly r.locatinq .sploy.... N.v.rth.l ••• , .inc. 
NASA plan. to operate the Orbit.r fl •• t throuqh the y.ar 2020, 
.u.taininq .nqin •• rinq acti vi ti.. .hould b. p.rform.d at the 
mo.t .ffici.nt and economic.l loc.tion. 

Th. Downey f.cility i. very .xpen.ive to operate and 
maintain, .nd there i. no proqr .... tic r.quir_.nt for 
p.rforminq Orbiter su.t.ininq enqineerinq at the Down.y pl.nt. 
Additionally, the Shuttle pr09raa i •• xperi.ncinq •• v.r. budq.t 
con.tr.1nt.. Th. I'Y 1992 NASA budq.t requ •• t .\l.ba1tt.d to 
Con9r ••• w.. r.duc.d from $15.7 bil110n to $14.3 b1l110n. 
Con9r •••• l1m1nat.d $330 million from Sp.c. Shuttle op.rations 
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and informed NASA that future budqet increases will only 
reflect adjustments for inflation. NASA has also been directed 
to reduce sp.ndinq on the Space Shuttle proqram by three 
percent annually for the next five years. Ensurinq Orbiter 
sustaininq enqine.rinq is accomplished in the most economical 
manner would qreatly help NASA meet current and future fundinq 
constraints. 

We estimate NASA could save approximately $50 million 
annually in occupancy costs and avoid $55.5 million of planned 
CofF facility improvements by closinq the Downey facility. 
Durinq the production phase of the Shuttle proqram, it was 
reasonable to collocate sustaininq enqine.rinq and production 
acti vi ties at the Downey faci li ty. How.ver, since Orbiter 
production is essentially complet., NASA should ensure 
sustaininq enqineerinq activities are conducted at the most 
economical location while providinq adequate proqrammatic 
support. 

RECOMMENDATION 1 

We recomm.nd the Associate Administrator. for Spac. fliqht 
evaluate the continu.d n •• d for the NASA Industrial Plant at 
Down.y, California. Thi •• valuation should includ. curr.nt and 
plann.d occupancy and improvem.nt co.t., and con.ider 
alt.rnativ. location. for .u.taininq .nqin •• rinq activities. 
Th. mo.t co.t .ffectiv. location for future sustaininq 
.nqin •• rinq function. should b ••• l.ct.d. 

MANACEMENT RESPONSE TO RECOMMENDATION 1 

Althouqh w. may not fully aqr •• with the analy.is and 
d •• cription of .ach i •• u. contain.d in the draft int.rim 
r.port, w. are in q.n.r.l aqr •• m.nt with the thr.. r.port 
r.comm.ndation.. W •• r. curr.ntly a ••••• inq mo.t, if not all, 
of the fact. and circum.tanc.. l •• dinq up to your 
r.comm.nd.tion •. 

A. you are .war., the N.tional Sp.c. Launch .trat.qy 
quid.lin •• cont.in n.ar- .nd far-t.rm implic.tion. for Orbit.r 
production. In the n.ar t.rm, the quid.lin.. call for 
continuinq production of .p.r. p.rt. to .upport the ."i.tinq 
Shuttle fl •• t. for the far t.rm, the quid.lin.. r.quir. the 
pr ••• rv.tion of wan option to acquir •• r.pl.c ... nt Orbit.r in 
the .v.nt of anOrbit.r 10 •• or oth.r d • .on.trabl. n •• d." Th. 
manaq.m.nt chall.nq. i. how to prud.ntly co~ly with the 
quid.lin.. to pr ••• rv. the option by ... int.ininq an inh.r.nt 
capability to r •• um. orbit.r production if n.c •••• ry. 

In our vi.w, it would b. pr ... tur. to conclud •• t this 
tim. that the mo.t prud.nt cour.. of action requir.. closinq 
the Down.y facility. w. are not pr ••• ntly pr.p.red to r.ach 
such a conclusion. Cl.arly, a. your r.port point. out, savinq. 
would accru. should the facility b. closed. Row.v.r, the 
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analysis cannot end there because of the serious program 
implications of potentially foreclosing the option to resu~e 
production of either additional spare parts beyond those 
currently planned or additional Orbiters should circumstances 
warrant. We will continue our efforts to identify the 
appropriate balance between maintaining the program option and 
cost-effective implementation of the current policy of not 
planning for production of additional Orbiters. 

NASA is planning to conduct a study of Orbiter property 
disposition as. you noted. We will also be evaluating the 
continued need for the various faci1ities.at the Downey plant. 
In the meantime, action has been taken to put all 
Rockwell-funded facility improvement and NASA FY 1992 and 
subsequent CofF projects on hold until they are further 
reviewed for absolute need. 

EVALUATION OF MANAGEMENT RESPONSE TO RECOMMENDATION 1 

NASA plans to evaluate the need for various Downey 
facilities, and to identify the appropriate balance between 
maintaining Shuttle production capabilities and the cost 
savings associated with ceasing Orbiter production activities. 
We recogniZe that these planned actions will require an 
extensive effort and many significant programmatic issues must 
be thoroughly evaluated before a final decision is reached. As 
a result, we will assess NASA's progress in this area as our 
review of Orbi ter production phasedown activities continues. 
The results of the planned evaluations will be included in our 
final audit report. 
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2. Unneeded Facility Improvement Projects 

We identified eight major FY 1991 JSC facility improv.ment 
projects valued at $5.3 million that did not appear b.neficial 
to NASA. Th. costs of these facility improvem.nts w.re 
accumulated as a portion of occupancy costs and charged to NASA 
as overhead costs. 

Rockwell's Space Systems Division us.s its own capital to 
make severable and permanent improvements to Rockw.ll and NASA 
bui ldings at Downey and Palmdale. Most of th.s. costs are 
capitalized and charged to NASA as amortization or depreCiation 
costs. Th. following chart illustrat.s Rockw.ll' s investment 
in capital facility improvement projects. 

FY 1986 
IT 1987 
IT 1988 
IT 1989 
!'Y 1990 

ROCKWELL CAPITAL FACILITIES 
ExpENDITURES ORGANIZATION COST 

$1. 5 Mi llion 
$1. 9 Million 
$2.7 Million 
$3.7 Million 
$5.4 Million 

$4.0 Million 
$4.3 Million 
$5.3 Million 
$5.5 Million 
$6.2 Million 

OCCUPANCY 
COSTS 

$31.8 Million 
$34.2 Million 
$39.6 Million 
$43.5 Million 
$45.4 Million 

Rockw.ll submits AuthoriZation R.qu •• t. (AR.) for facility 
proj.cts to the Administrative, Contracting Offic.r (ACO) in 
DOwn.y, California. Previously, the ACO r.vi.w.d and approved 
all facility improv.m.nt proj.cts. Row.v.r, during Auqust 
1990, the ACO was di'r.cted to adh.r. to proc.dur •• limitinq his 
approval authority for p.rman.nt facility modifications in 
NASA-own.d buildinq. to proj.cts valu.d at $25,000 or le.s. 
This dir.ction was r.p.at.d in a lett.r to Rockw.ll 
Int.rnational, d.t.d F.bru.ry 11, 1991. Th. JSC Facility 
Planninq Offic. is the approvinq .uthority for p.rman.nt 
improv.m.nt. or modific.tion. valu.d at aor. th.n $25,000 to 
NASA buildinq •. 

In ord.r to a ••••• the n •• d and b.n.fit of Rockw.ll-fund.d 
facility improv ... nt proj.ct. at Down.y and Pal~.l., w. 
obtained • li.tinq of all approv.d proj.ct. for "1991. w. 
th.n cont.cted the Orbit.r and aFl Proj.ct. Offic. and 
r.qu •• ted an .v.lu.tion of the b.n.fit to NASA for .ach 
proj.ct. Th. Orbit.r and an: Proj.ct. Offic. did not r •• pond 
to our requ •• t, but dir.cted the JSC Spac. Shu ttl. Procur ••• nt 
Di vi .ion to provide a r.spon... Th. inform.tion provided by 
the Spac. Shuttle Procur.m.nt Divi.ion wa. pr.pared by a 
Rockw.ll employ •• , and it did not includ. an •••••• m.nt of 
NASA'. proqr .... tic n •• d for th.facility improv ••• nt 
proj.ct.. W. r.peated our r.qu •• t to the Orbit.r and an: 
Proj.ct. Offic. on Nov.IIb.1:' •• 1991. How.v.r, a. of Janu.ry 
1992, the Proj.ct. Offic. had not provided any inform.tion to 
our offic •. 
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We .lso requested the JSC Facility Pl.nninq Office to 
evalu.t. the benefit to NASA of. the IT 1991 Rockwell-funded 
facility improvement projects. The Facility Planninq Office 
identified eight m.jor projects which, in their opinion, were 
not benefici.l to NASA. These f.cility improvement projects 
and the associ.ted costs .re shown below. 

FACILITY IMPROVEMENT PROJECT 

Office Upgr.de, Rockwell Int.rn.tion.l 
Building 305 

E.rthquake Dam.ge Rep.ir, Rockwell 

ESTIMATED COST 

$ 805,000 

Intern.tion.l Building 305 2,796,000 

Provide Adv.nced Systems 
Development Center, Down.y 194,000 

Est.blish New Busin.ss Acquisition 
Ar •• , Government Building 1 353,430 

ConstructS.cured Computinq F.cilitie., 220,000 
Rockw.ll Buildinq 742 

Pl •• t.r W •• hout Sy.t.m, Gov.rnm.nt Buildinq 287 231,000 

Upqr.d. F.ciliti •• for NASP, Down.y . 218,000 

3 Axi. Tr.c.r Mill,·Gov.rnm.nt Buildinq 1 

TOTAL 

481,248 

$5,298,678 

In .ddition to th... f.cility improv.m.nt proj.ct., w • 
• 1.0 id.ntified .om. .ddi tion.l proj.ct. th.t did not .pp •• r 
b.n.ficial to NASA. for .xampl., Rockw.ll con.truct.d • 
$1.8 million "traininq .nd prof ••• ional d.v.lopm.nt" facility 
which w.. to b. u •• d Cor m.ndatory tr.ininq and man.q.m.nt 
d.v.lopm.nt. Th. AR for the traininq c.nt.r .tated that only 
prof ••• ional cour... supportinq the Shuttle proqram would 
b. otf.red. Th... cour... w.r.: (1) microproc ••• or 
.pplication. train1nq; (2) Art •• i. traininq; (3) Oracl. 
traininqJ (4) artificial int.lliq.nc./.xp.rt .y.t ••• traininq; .. 
(5) ••• cutiv. ov.rvi.w and .y.t.m. .nqin •• rinq work.hop.; 
(6) .ottware proce.. traininq; (7) .ecretarial .kill. 
d.v.lopment; and (8) .nqineerinq t.chnoloqy and prot ••• 1onal 
.nqin •• r cour •••. 

During our f.cility r.vi.w .t Down.y, w. ob •• rv.d that 
only • limi t.d amount of prof ••• ion.l tra1n1nq v.. be1nq h.lel 
in the Prof ••• ional D.v.lopm.nt C.nt.r. The traininq c.nt.r 
.ctually provid.. nonprof ••• ional •• rvic •• , .uch •• q.n.r.l 
•••••• m.nt. .nd t •• tinq, dy.l.xi. .cr •• ninq., and r.medi.l 
.kill. tr.ininq. Th. tr.ininq c.nt.r .1.0 oft.r. q.n.r.l 
education cour ••• , ba.ic .nd adv.nc.d m.th .nd .ci.nc. cour ••• , 
and "!nqli.h a. a Second Lanquaq." cour •••. 
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Rockwell .1150 spent more th.n $400,000 for improvem.nts to 
executive office suites durinq the last four y •• rs. From F'Y 
198~ throuqh !'Y 1990, the contr.ctor perform.d refurbishment 
proJects on senior executive suites .t the NASA Indu.tri.l 
Plant totalinq $399,198. In rY 1991, the cost of office 
upqrades for three Rockwell executives totaled $48,000. 

As previously stated, the cost of Rockw.ll-fund.d facility 
improvement projects .re charqed to NASA a. ov.rhead costs. 
Consequently, only projects beneficial to NASA should be 
authori zed. Furthermore, since Orbi ter production acti vi ties 
.re essentially complete, the need for future f.cility 
improvements or upqr.des should be thorouqhly reviewed and 
evaluated by appropriate NASA manaqement offici.ls. 

RECOMMENDATION 2 

We recommend the Associ.t. Administr.tor for Sp.c. fliqht 
take .ppropri.te actions to en.ur. the n •• d for future 
Rockw.ll-funded f.cility improv.m.nt. i. thorouqhly r.vi.w.d 
and .v.lu.t.d. Facility improv.m.nt proj.ct. which .r. not 
b.n.fici.l to NASA should not b •• pprovad. 

RECOMMENDATION 3 

We r.comm.nd the Associat. AdIIlini.trator for Sp.c. fliqht 
re-ex.min. the FY 1991 Rockw.ll-fund.d f.cility improv.m.nt 
proj.cts .nd id.ntify .11 unn.c •••• ry proj.ct. in liqht of the 
N.tion.l Spac. Council'. n.w N.tional Sp.c. L.unch Str.t.qy. 
If con.id.r.d .ppropri.t., the co.t. • •• oci.t.d with unn •• d.d 
facility co.t •• hould b. r.cov.r.d. 

MANAGEMENT RESPONSE TO BlCOMMENDATIONS 2 AND 3 

Al thouqh w. ..y not fully .qr.. with the .n.ly.i. .nd 
d •• cription of •• ch i •• u. cont.in.d in the dr.ft int.rim 
r.port, w. ar. in q.n.r.l .qr •• m.nt with the thr.. r.port 
r.comm.nd.tion.. W. ar. curr.ntly •••••• inq mo.t, if not .11, 
of the f.ct. and circum.t.nc.. l •• dinq up to your 
r.comm.nd.tion •. 

NASA i. planninq to conduct •• tudy of Orbit.r prop.rty 
di.po.i tion a. you not.d. w. will .1.0 b. .v.lu.tinq the 
continu.d n •• d for the v.riou. f.ciliti ••• t the Downey pl.nt. 
In the m •• ntime, .ction h.. b •• n t.k.n to put .11 
Rockw.ll-funded facility improv.m.nt .nd NASA rY 1992 .nd 
.ub •• qu.nt ColF proj.ct. on hold until th.y .r. furth.r 
review.d tor ab.olut. ne.d. 
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EVALUATION OF MANAGEMENT RESPONSE TO RECOMMENDATIONS 2 AND 3 

NASA plans to evaluate the continued need for various 
facilities at the Downey plant. Furthermore, on March 5, 1992, 
the Chief, JSC Space Shuttle Procurement Division, issued 
formal directions to suspend all Rockwell-funded facility 
improvements and future CofF projects at the Downey facility 
(see Exhibit V). These actions are responsive to the intent of 
the recommendations. 

I 
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NI\SI\. 
National Aeronautics and 
Space Administration 

Washington. DC. 
20546 

APPENDIX A 

6 iS92 

TO: W/Assistant Inspector General for Auditing 

FROM: M/Associate Administrator for Space Flight 

SUBJECT: Interim Audit Report on Orbiter Production 
Phasedown Activities, A-JS-91-00a 

This is in response to your memorandum dated February 7, 1992, 
same subject. 

Although we may not agree with the analysis and description ot 
each issue ~ontained in the interim report, we are in general 
agreement w1th the three recommendations, as discussed and 
amplified below. As your office is aware, we are currently 
assesssing most, if not all, of the facts and circumstances 
leading up to your recommendations. 

There is one aspect of the interim report which deserves 
additional dialogue between your office and agency management. 
That involves the appropriate interpretation of the National 
Space Launch strategy insofar as it applies to future orbiter 
production. The report correctly points out that the strategy 
does not contemplate the production of additional orbiters as a 
"planned" program activity; however, that does not necessarily 
support the indication in your cover letter accompanying the 
interim report "that the Downey plant is no longer needed to 
support the Space Shutt~e program." 

As you are aware, the strategy "Guidelines" contain near-and 
far-term implications for orbiter production. In the near 
term, the quidelines call for continuing production of spare 
parts to support the existing Shuttle fleet. For the far term, 
the guidelines require the preservation of "an option to 
acquire a replacement orbiter in the event ot an orbiter loss 
or other demon.trable need." The management challenge is how 
to prudently comply with the quideline. t·o pre.erve the option 
by maintaining an inherent capability to resume orbiter 
production if necessary. 



2 

In our view, it would be premature to conclude at this time 
that the most prudent course of action requires closing the 
Downey facility. We are not presently prepared to reach such a 
conclusion. Clearly, as your interim report points out, 
savings would accrue should the facility be closed. However, 
the analysis cannot end there because of the serious program 
implications of potentially foreclosing the option to resume 
production of either additional spare parts beyond those 
currently planned or additional orbiters should circumstances 
warrant. We will continue our efforts to identify the 
appropriate balance between maintaining the proqram option and 
cost-effective implementation of the current policy of not 
planning for the production of additional orbiters. 

NASA is planning to conduct a study of orbiter property 
disposition as you noted in your cover letter. We will also be 
evaluatinq the continued need for the various facilities at the 
Downey plant. In the meantime, action has been taken to put 
all Rockwell-funded facility improvements and NASA FY 1992 and 
subsequent CoF projects on hold until they are further 
reviewed for absolute need. 

Your identification of these concerns is appreciated. Our 
intent is to make decisions that will maximize the long-term 
benefit to NASA and the country. If you have any questi~ns, 
please contact ME/David Winterhalter at 453-1141. 

;

1Jilliam 
,'/"L 
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AUOIT OF ORBITER PROOUCTION PHASEOOWN ACTIVITIES 

SCHEDULE OF CafF PRO..eCTS TO BE FUNDED 
AT NIP, OOWNEY 

FilC8l Y __ • 1 &82 Through 1 &Si18 
(000'.) 

Fiscal Y..,./Oescription 

Fic" y.,. 1982: 
Raplace tank. 15 & 20 

additional afrort 
Modification. fer ...thqUilka protection 
Raplace 48JV powar ,:::.nal8, 001 
Install NOX controla 

Total for FY 198~ 

Fimal y.,. 1983: 
Rapeir roo., various buildinQl 

Total fer FY 19&3 

Flac8I Y.,. 18841: 
Modifioationa for ~hquaka protection 
Ale • .". rehabilitation 
Raplace roof drain. 
Rapaloe air compr.-ora (118) 
Replace aaoondary awitch;e .. 
Replace 1 2Of4BO-V pow.- pana. 
Raplace und .. ground g .. lin_ 
Repair roo. 
Modify hi;!'l bay lighting and floor (280) 
Upgrade reatrcoma (008) 
Rahllbilita. r_oorne (001) 
Modlfioationa for industrial ;ray wetar ute 

Total for FY 1;;4 

Flc. y.,a 1885 Through 1_: 
RaplllCa .aoondary awit)h;e" 
Raplace 1 2O/04BO-V poww panafa 
'nstall owrflow datIIcIIon • ." 

(061. 27" 277. :as7) 
Upgrada reatroorna, VW'ioua bulldlnga 
Upgrade U;!'Itlng (244,277, ., aO) 
Con.ruct r_ooma (008) 
RaplllCa boil ... (280) 
Remove aabeatoa. wrious buildinga 
Rahabilila. parking 10. 

aterage ..... , and roadwaywa 
Inatall su.pended oeiHnga (001 and 1304) 

Total for FY'. 19S1e through 1_ 

Total for FY". 1 CI82 through 1_ 

EXHIBIT IV 
Page 1 of 1 

Coat 

$200 

==--
$SIOO 

$SIOO 
=== 

$14.700 
10,800 

2,000 
770 
920 
7eO 
480 
2SiIO 
m 
7BO 
nrc 
4otIO 

$32,eeQ 
--=== 

---== 
=---= 
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National Aeronautics and 
Space Admlntstration I\U\SI\ 
Lyndon B.JOI'i1IOn Space Cent. 
Houston, Texas 
77058 EXHIBIT V 

BC/92-20 Karch 5, 1992 

TO: BC5/Carl Weber 

FROM: BC/Chief, Space Shueele Procur.mene Division 

SUBJECT: Rockwell Ineernaeional (RI) Faciliey Projeces for eh. NASA 
Induserial Plane-Downey and Palmdale 

Bas.d upon a conservaeion wieh Mr. Easley (which was ehe resule of a 
conversaeion he had wieh Mr. Tom Uesman). please inform RI immediaeelyof 
ehe following NASA Posieions: 

1. Rockwell Capieal Funded Facility Proj.cts: 

Beginning immediately, no NASA approvals shall b. issued for RI funded 
facility proj.cts at Downey or Palmdal.. Such approvals shall be 
susp.nded uneil a NASA r.view t.am has an opportunity to r.view the plans 
for such projects. Proj.cts pr.viously approv.d and in work may b. 
complee.d. Projects previously approv.d and not y.t initiated are to be 
plac.d on hold for r.ass.ssm.nt. 

2. Maintenance: 

RI shall continu., as appropriae., with the typical maintenance practices 
perform.d und.r th.ir NASA facility contracts and in support of Downey 
and Palmdal •. 

3. NASA Funded Construction of Facility (CoF) Proj.cts: 

RI is to continue with approv.d and funded NASA Cof projects but is to 
susp.nd Cof n.w starts. 

NOTE: JSC Facility Dev.lop •• nt Division concurr.nc.s for th.s. n.w starts 
have not b •• n issu.d according to the Offic. Chief. Grady Ow.ns. 

With r.gard to it •• 1, you have the authority to approve certain critical 
proj.cts on an .. n.eded basis, but an added .mphasis must be placed 
criticality and immediacy. All such approvals should be coordinat.d with 
ehis office. Pl.ase inform .e of any proble .. associated with implementa· 
tion of the points abov •• The NASA r.view team and r.view schedule is yet to 
b •• stabUsh.d. 

If you have any questions, pl .... l.t •• know as soon as possibl •. 

Randy lC. Gtsh 

BC/RlCGish:nk:3/5/92:33556 
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~eply to Attn 01 

Nl\SI\ 
National Aeronautics and 
Space Administration 

Washington. D.C. 
20546 

APPENDIX B 

SEP I 6 1992 

ME 

TO: W/Assistant Inspector General for Auditing 

FROM: M/Associate Administrator for Space Flight 

SUBJECT: Draft Report on Audit of Orbiter Production Phasedown 
Activities, Report No. A-JS-91-008 

The Office of Space Flight response to the subject report 
Recommendations 4 and 6 are addressed below. We are requesting 
closure on these two recommendations. Recommendation 5 of the 
subject report will be addressed by the JSC Procurement Office. 

Further, we. understand that our response to Recommendations 1, 
2, and 3 from the Interim Audit Report dated April 10, 1992, 
which relate to facility upgrades at Downey, were "responsive to 
the intent of the recommendation" and we are requesting closure 
on those recommendations as we11~ 

RECOMMENDATION 4 
We recommend the Associate Administrator for Space Flight 
reassess the need for the entire set of structural spares due to 
the increased cost, delivery schedule stretch-out, and lack of 
mission requirement. 

RESPONSE 
The Office of Space Flight has reassessed the content of 
structural spares. This was performed during the FY 1994 budget 
process. Significant reductions were achieved by revising the 
content to include only major components susceptible to damage, 
i.e.; Landing Gear doors, External Tank disconnect doors, 
Payload Bay doors, and Orbiter control surfaces. At the same 
time, some fleet improvements will be produced. The three major 
goals of the Structural Spares program are: 

1. Augment production skills to keep fleet flying. 
2. Acquire major replaceable structure components. 
3. Maintain minimum manufacturing capability to produce 

another Orbiter. 
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RECOMMENDATION 6 
We recommend the Associate Administrator for Space Flight 
identify minimum Orbiter production requirements and develop a 
plan for post production support of the Orbiter fleet. The 
assessment of critical skills and staffing should be performed 
by NASA or if assistance is required from Rockwell, the 
contractor's data should be adequately reviewed and evaluated. 

RESpoNSE 
The Office of Space Flight, in conjunction with the Orbiter 
Project Office at JSC, has thoroughly reviewed and identified 
the minimum Orbiter production requirements. A plan has been 
developed to maintain the skills and capability to provide 
critical flight support functions, while staying within the 
budget guidelines. The critical skills at Rockwell will be 
supported through structural spares, fleet improvements, payload 
integration hardware, and other new efforts associated with 
Extended Duration Orbiter, and the future Shuttle/Mir rendezvous 
mission. 

If you have any questions, please contact ME/David Winterhalter 
at 453-1141~ 

Jeremiah W. Pearson 

cc: 
M-7/T. utsman 
ME/D. Winterhalter 
MID/G. Gabourel 
JM-l/J. Troupe 
JSC/AA/A. Cohen 
JSC/BY/L. Sullivan 
JSC/W/W. Smith 
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National Aeronautics and 
Space AdminisTratIOn NI\SI\ 
Lyndon B. Johnson Space Center 
Houston, Texas APPENDIX C 
77058 

SEP 1 6 1992 

Reply 10 Ann 01 BY /92-9-078 

TO: W-JS/Director, Center Office of Inspector General 

FROM: AB/Deputy Director 

SUBJECT: Reply to Draft Report on Audit of Orbiter Production Phasedown 
Activities, A-JS-91-008 

We have reviewed the subject audit report which contained one recommendation 
(number 5) addressed to JSC, and two recommendations addressed to the Associate 
Administrator for Space Flight. We concur with recommendation 5; however, 
implementation of this recommendation is dependent on programmatic decisions 
regarding Orbiter structural spares as discussed in recommendation 4, which 
will be addressed by the Associate Administrator for Space Flight. If you have 
~ve any qUesti~ns, please call Pat Ritterhouse at 483-4220. 

Paul J. Weitz .~ 

Enclosure 

cc: 
NASA Hqs., M-1/T. E. Utsman 
JSC, BB/R. E. Easley 

GA/l. S. Nicholson 
GA2/J. B. Costello 
JA/K. B. Gilbreath 
JD/G. E. Owens 
VA/D. M. Germany 
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BY/92-9-078 

Reply to Draft Report on Audit of Orbiter Production 
Phasedown Activities, A-JS-91-008, 

dated August 21, 1992 

Auditor's Findings 

2. Convert Structural Soares Contract Option to Award Eee 

"The structural spares option under contract NAS9-17800 with Rockwell 
International is not functioning as intended and, if structural spares continue 
to be built, should be converted to a CPAE-type contract. The structural spares 
contract option was negotiated as a CPIE-type contract and was exercised in 
November 1989. The contract option provided for a predetermined formula where 
fee increases if the total allowable cost is less than the negotiated target cost 
and fee decreases when total allowable cost exceeds the negotiated amount. A 
CPIE contract is designed to motivate a contractor to control contract costs. 
However, three NASA funding constraints have impacted the contractor's ability to 
manage contract costs and contributed to cost growth and schedule stretch-outs. 
As of April 1992, NASA had not negotiated revised targets for assessing 
contractor performance. Since target costs were not established, the contractor 
was automatically receiving the originally negotiated target fee of nine percent. 
Consequently, performance had no impact on fee, and although the structural 
spares option was negotiated as a CPIE-type contract, it is not working as 
intended to control costs .••• An award fee contract is appropriate when the 
funding profile is not stable and would use periodic evaluations to foster 
effective communications and measure the contractor's performance." 

Recommendation 5 

"We recommend the Contracting Officer convert the option for structural spares on 
contract NAS9-17800 from CPIE to CPAE when the contract is modified to account 
for the impact of the funding constraints." 

JSC Comments 

We concur with the recommendation and plans are to enter into negotiations with 
the contractor to effect the suggested change from a cost-plus-incentive-fee 
(CPIE) to a cost-plus-award-fee (CPAE) contract when the technical content for 
continuation of the structural spares program is more precisely defined by 
Shuttle Program management. While we are in agreement that this change in 
contract type would be more beneficial to the Government, please be aware that 
such a change cannot be made until the programmatic decisions regarding Orbiter 
structural spares as discussed in recommendation 4 are resolved. Therefore, it 
is anticipated that this contract type conversion will not be initiated until 
March 31, 1993. 

Enclosure 
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NI\SJ\ 
National Aeronautics and 
Space Administration 

Washington, D.C. 
20546 

Reply to Attn o!' W July 18, 1988 

• 

TO: M/Associate Administrator for 
Office of Space Flight 

FROM: W/Assistant Inspector General for Auditing 

SUBJECT: Report on Audit of Contingency Planning for Orbiter 
Emergency Landings, Report No. A-KE-87-006 

The NASA Office of Inspector General has completed a review of 
Contingency Planning for Orbiter Emergency Landings. The purpose 
of the audit was to evaluate NASA's planning for emergency 
landings of the orbiter with primary emphasis on landing sites 
controlled by foreign governments. 

We identified a need for improved planning for emergency landings 
at foreign controlled airfields in order to enhance the safety 
and security of the orbiter, its crew, and ground personnel 
during an emergency landing. 

The Office of Space Flight comments to the audit recommendations 
are considered responsive and are incorporated in this report 
with actions taken and planned to improve contingency planning 
for emergency landings. 

I would like to thank you for the cooperation extended to my 
staff by the many 2~rsonnel involved in this program. -
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A-KE-87-006 

REPORT ON CONTINGENCY PLANNING 
FOR ORBITER EMERGENCY LANDINGS 

July 18, 1988 

JOHN F. KENNEDY SPACE CENTER, FLORIDA 

DIGEST 

Introduction 

The NASA Office of Inspector General (OIG) performed an 
audit of NASA's contingency planning for National Space 
Transportation System (NSTS) orbiter emergency landings. 

Results of Audit 

We found that improvements in planning are required to 
enhance the safety and security of the orbiter, its crew, 
and ground personnel during an orbiter emergency landing. 
Responsible NASA officials are aware of needed improvements 
and corrective efforts are underway. Specific observations 
and recommendations are summarized below: 

1. Procedures to Notify Emergency Landing Sites 

NASA needs to inform affected u.S. diplomatic posts 
concerning the selection of emergency landing sites (ELSs) 
for each NSTS mission. u.S. diplomatic posts should also be 
advised of the minimum time frames under which they will be 
required to notify host government officials regarding an 
impending emergency landing. The timely notification of 
host government officials is important to obtain required 
airspace and runway clearances at the emergency landing 
site. We recommended that NASA Headquarters inform affected 
diplomatic posts through the State Department of designated 
emergency landing sites in advance of each mission, and 
supply minimum time frames to notify the airfield of an 
emergency landing during each phase of the mission. NASA 
Headquarters has initiated actions to improve the 
notification process. (Page 9) 

2. Orbiter/ELS Communications 

The orbiter'S crew cannot communicate with six 
non-Department of Defense (DOD) KLS Air Traffic Control 
Towers (ATCTs) and, therefore, would not have an alternative 
means to notify the ELS if, for unforeseen reasons, 
procedures described in Observation 1 were not successfully 
implemented. Further, the crew would be unable to obtain 
current landing conditions, weather data, or inform the ATCT 



of required support, such as medical needs, etc. We 
recommended that NASA Headquarters perform an in-depth 
evaluation to resolve the communications incompatibility at 
the affected sites. NASA Headquarters has initiated actions 
to further reduce the probability of landing at sites with 
incompatible communications. (Page 13) 

3. Feedback from Diplomatic Posts on ELS Procedures 

NASA needs to determine if emergency landing procedures 
can be effectively implemented by affected diplomatic posts. 
No assurance could be provided by NASA that: diplomatic 
posts are properly staffed to implement emergency 
procedures; local communications would provide for timely 
communication to host government officialsJ and the local 
government is capable of responding to landing, security, 
and safety requirements. We recommended that NASA 
Headquarters conduct a review to determine if responsible 
diplomatic posts can effectively implement emergency landing 
notification procedures, safety and security measures, and 
if the site is diplomatically viable. Based on the results 
of the study, the desirability of designated emergency 
landing sites should be reevaluated. We also recommended 
that periodic follow-ups be made to ensure that emergency 
landing procedures remain effective. NASA Headquarters has 
initiated actions to perform reviews of each site and 
conduct periodic follow-up reviews. (Page 17) 
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INTRODUCTION 

The Office of Inspector General (OIG), Kennedy Space 
Center (KSC), Florida, has completed a review of NASA's 
National Space Transportation System (NSTS) emergency 
landing plans. The audit was performed in accordance with 
the authority and responsibility contained in NASA 
Management Instructions (NMIs) 9910.1 and 1103.27A, dated 
January 28, 1980, and August 5, 1986, respectively. 

NASA designates an end-of-mission landing site, 
transoceanic abort landing (TAL) sites, abort-once-around 
(AOA) sites, and emergency landing sites (ELSs) for each 
NSTS mission. End-of-mission sites, TAL sites, and AOA 
sites, are also referred to as augmented landing sites 
because they are staffed with NASA technicians and equipped 
with landing aids to assist an orbiter landing. TAL site 
operations are conducted in accordance with formal 
agreements with applicable foreign governments. ELSs are 
not covered by government to government agreements, only 
meet minimal requirements for orbiter landings, and are not 
equipped with orbiter landing aids. 

The launch phase of the mission is considered the most 
vulnerable to problems that may lead to an unscheduled 
landing. One of the most probable situations that could 
lead to an unscheduled landing would be a malfunction of the 
Space Shuttle's main engine during ascent, before the 
orbiter has enough momentum to achieve orbit. Accordingly, 
NASA deploys personnel and equipment to the following 
landing sites: 

A team at Kennedy Space Center to assist in 
a landing if the shuttle system fails during the launch 
and the orbiter returns to land at the launch site. 
Upon a successful launch, this team will travel to 
Edwards Air Force Base to assist in end-of-mission 
landing efforts. 

Teams at TAL sites in Europe and Africa during the 
launch phase of the mission in case the orbiter cannot 
achieve orbit. Current plans are to designate three 
TAL sites for each mission; primary, secondary, and a 
site to accommodate a two engine failure. TAL site 
teams start preparations for returning to the U.S. upon 
a successful launch. 

AOA teams at Edwards Air Force Base and White Sands 
Space Harbor to assist an orbiter landing if the 
orbiter cannot achieve orbit but has too much energy to 
land at a TAL site. Current planning is to keep the 
White Sands team at the site for the duration of the 
mission. The Edwards Air Force Base team will be 
augmented by additional personnel from KSC upon a 
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successful launch to assist in the planned 
end-of-mission landing. 

In addition to NASA manned sites in the u.s. and 
augmented landing sites, NASA identifies ELSs for each 
mission. ELSs are u.s. Department of Defense (DOD) bases or 
civilian airfields located either in the United States or in 
foreign countries. ELSs in foreign countries would only be 
used if an emergency occurs requiring the orbiter to descend 
before it is able to reach a TAL or U.S. landing site. 
These ELSs represent a last chance alternative to the newly 
developed crew bailout procedure. NASA Office of Space 
Flight personnel advised us that the probability for any 
emergency landing, although not quantifiable, is extremely 
low. 

NASA's Flight Rules list landing site selection 
priorities for determining the most desirable landing sites. 
critical factors considered are ability to reach site, 
weather conditions, length of runway, TACAN (Tactical Air 
Navigation) availability, adequate daylight, etc. General 
priorities for landing are (1) a U.S. site, (2) a TAL site, 
(3) a Department of Defense (DOD) ELS, and (4) a non-DOD 
ELS. Currently, NASA has designated 15 non-DOD ELSs in 
foreign countries. 

Runway selection tables included in orbiter software 
contain information to guide the orbiter to possible ELSs 
for specific STS missions. These runway selection tables 
can record 30 different runway thresholds. Many times two 
thresholds are used for each ELS -- approaches to each end 
of the selected runway. At the time of our review, seven 
non-DOD ELSs had been identified in preliminary planning for 
inclusion in runway selection tables for STS 26. 

The Operations Integration Office at JSC, which is 
organizationally under the Deputy Director-NSTS Operations, 
Office of Space Flight, is responsible for NSTS contingency 
operations plan development. Assisting in this function is 
the DOD Manager's Space Transportation System Contingency 
Support Office, referred to as DDNS. DDNS is responsible 
for STS contingency support operations. The DDNS Shuttle 
Landing Support Office is responsible for project management 
for Shuttle landing support-related items, represents NASA 
in mission planning and coordination of Shuttle landing 
support, and acts as the landing support operations focal 
point for the Mission Control Center at JSC. 

Another key NASA organization is the International 
Relations Division, within the NASA Office of External 
Relations, which is responsible for (1) negotiating 
agreements with other countries or organizations, as 
required to support NASA's activities abroad, (2) providing 
a central point within NASA for information relating to NASA 
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international policies, activities and procedures, and (3) 
providing a point of contact between NASA and the Department 
of State and other u.S. Government entities regarding 
international affairs. 

Since the Challenger accident, NASA, with DDMS and 
State Department assistance, has been reevaluating orbiter 
landing sites and the procedures used in the emergency 
landing notification process. Current plans are to formally 
update information provided to diplomatic posts regarding 
emergency landings. 

The draft report was provided to NASA Headquarters for 
comment on April 2S, 1988, a response was received on May 
21, 1988, and a revised response was received on June 28, 
1988. The comments were responsive to the intent of the 
observations/recommendations and identified positive actions 
completed or planned. The entire NASA Headquarters response 
is included as Appendix 1 to this report. We have also 
incorporated the responses following each report 
recommendation and provided any additional audit comments 
considered necessary. 
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OBJECTIVE AND SCOPE 

The purpose of the audit was to evaluate NASA's 
planning for emergency landings of the STS orbiter. Primary 
emphasis was placed on the adequacy of communications with 
non-DOD emergency landing sites in the event of an emergency 
and planning for safety and security requirements. 

The audit was performed in accordance with generally 
accepted Government auditing standards and included such 
examinations and tests of applicable records and 
documentation considered necessary under the circumstances. 
In this audit, we reviewed the adequacy of current emergency 
landing policies and procedures and interviewed selected 
personnel assigned to KSC, JSC, NASA Headquarters, the 
Department of Defense Contingency Support Office (DDMS), and 
the State Department • 

..... 
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OBSERVATIONS AND RECOMMENDATIONS 

Current NASA planning for emergency landings at non-DOD 
ELSs needs to be improved. OUr review disclosed that (1) 
u.S. diplomatic personnel in countries with ELSs are not 
informed of the ELS designation in advance of each mission 
or advised of the minimum time frames required to notify 
appropriate foreign officials; (2) six ELSs cannot 
communicate with the orbiter; and (3) neither NASA nor the 
State Department could provide assurances that diplomatic 
personnel can effectively implement established emergency 
landing procedures. This occurred because NASA believed 
that the current procedures for notifying an ELS of an 
impending emergency landing through the u.S. State 
Department would be effective and provide sufficient lead 
time to prepare for the landing. NASA considered these 
plans sufficient because of the low probability of landing 
at these sites. As a result, the safety and security of the 
orbiter and its crew during an emergency landing could be 
negatively effected. 

1. Procedures to Notify Emergency Landing Sites 

Should an orbiter emergency landing be required, the 
JSC Mission Control Center Landing Support Officer would 
notify the State Department's Operations Center, which would 
send a prepared Flash priority telegram and attempt to 
telephone the diplomatic post in the country where the 
landing would be attempted. The Flash priority is designed 
to get the message to responsible u.S. diplomatic personnel 
within 10 minutes. The post would notify the local 
government so that preparations can be made for the landing. 

Current non-DOD ELS notification procedures are 
contained in a 1981 State Department document called an 
AirGram. The AirGram advised diplomatic posts world-wide of 
the Space Shuttle program, associated emergency landing 
possibilities, and their responsibilities during such a 
contingency. The AirGram advised that government channels 
to be used would be those that can authorize overflight, 
landing, support of rescue aircraft, assistance to u.S. 
units in locating astronauts or spacecraft, and help in 
securing the orbiter undisturbed on the ground. A Post 
Action Summary, incorporated at the end of the AirGram, 
listed actions to be taken in the event of an emergency 
landing. The first action listed is "Immediately advise 
host government, requesting urgent airspace/airfield 
clearance and emergency radio channel (243.0 MHz) 
monitoring." 

Our review disclosed two weaknesses in the current plan 
as noted below. 
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a. The current AirGram was issued in 1981, seven years 
ago, to diplomatic posts worldwide. As previously noted, 
specific ELSs are established in advance for each mission, 
however, no process has been established to notify the 
cognizant u.s. diplomatic personnel of the pre-selected 
ELSs. As a result, the potential exists that diplomatic 
personnel would be unable to notify the proper host 
government officials to effect required air and ground 
clearances. We believe that prior to each mission the 
cognizant diplomatic posts should be informed that they are 
an ELS for the upcoming mission. This would provide the 
diplomatic personnel with sufficient time to ensure that 
appropriate plans are in place, and if there are problems 
preventing the site's use, responsible State and NASA 
officials could be notified so that other contingency plans 
could be made. 

b. The AirGram only addressed emergencies encountered 
during orbit and did not address the more time critical 
emergency landing requirements during the launch and descent 
phases of the mission. These emergencies would only allow 
minimal time for notifying the ELS. If a mission were 
aborted during the launch phase only about 30 minutes would 
be available and during the descent phase something less 
than one hour. Diplomatic posts that may be required to 
respond to these shorter time frames should be advised so 
that notification procedures can be developed accordingly. 

NASA and State Department personnel were working to 
update the AirGram before resumption of STS missions. Other 
actions were also being discussed to improve the channels of 
communication to potential emergency landing sites. 

RECOMMENDATION 1 (NASA HQ/M , XI) 

Office of Space Flight, in coordination with the 
International Relations Division, should advise the State 
Department in advance of Emergency Landing Sites identified 
for each STS mission and request that affected diplomatic 
posts be notified of specific response times for orbiter 
emergency landings during launch, orbit, and descent. 

MANAGEMENT RESPONSE 

The Office of Space Flight, in coordination with the 
International Relations Division and the State Department, 
have written an Airgram for Space Shuttle Emergency Support 
Operations that has been distributed to the embassies in the 
countries where an Emergency Landing Site (ELS) exists. 
This Airgram provides basic guidance and information on the 
support which may be require~ in the unlikely event an 
Orbiter is forced to make an emergency return to a landing 
site outside the Continental United States. 
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• The International Relations Division has in the past in 
advance of each Shuttle Mission, through the Department of 
State, notified the u.S. diplomatic posts in countries which 
contain Emergency Landing Sites designated by NASA for each 
mission. Such advance notification will continue, mission 
by mission, and will include specific response times for 
orbiter emergency landings during launch, orbit, and 
descent. 

EVALUATION OF MANAGEMENT RESPONSE 

The planned issuance of Department of State telegrams 
to all ELS diplomatic posts in advance of each mission, as 
noted in the management response to Recommendation 3, is 
responsive to the intent of this recommendation. 
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2. Orbiter/ELS Communications 

The orbiter's crew cannot communicate with six non-DOD 
ELS Air Traffic Control Towers (ATCTs) and, therefore, would 
not have an alternative means to notify the ELS if, for 
unforeseen reasons, procedures described in Observation 1 
were not successfully implemented. Further, the crew would 
be unable to obtain current landing conditions, weather 
data, or inform the ATCT of required support, such as 
medical needs, etc. We found that efforts have been 
undertaken to identify solutions to this problem, however, 
these efforts have been unsuccessful. 'Considering the 
importance of this issue, an in-depth evaluation should be 
made to identify and assess possible solutions. 

The orbiter communicates on the UHF band. While this 
band is used by u.s. civilian airports and DOD bases, many 
foreign ATCTs utilize the VHF band, not UHF. In August 
1986, DDMS personnel determined from the FAA that 6 of the 
15 designated non-DOD ELS ATCTs have radio equipment that is 
incompatible with the orbiter's. It should be noted that 
the 1981 AirGram erroneously indicates that the orbiter can 
communicate with ELS air traffic control towers. 

The Astronaut Office conducted a test to determine if a 
hand-held VHF radio, used by the crew for communication upon 
evacuation of the orbiter, could communicate with an ATCT 
during descent. The test showed that the radio had limited 
transmitting capability and could not effectively . 
communicate with the ATCT. As a result, the Astronaut 
Office decided not to pursue VHF capability for the orbiter 
because (1) an improved radio would add weight to the 
orbiter, (2) it would probably require a large dollar 
investment and, (3) there is only a small probability that 
an emergency landing would ever have to be made at a non-DOD 
ELS. The Astronaut Office decided it would be better to 
reevaluate ELSs included in runway selection tables. 

We discussed this issue with the Chief of JSC's 
Communication Development Office, who stated that other 
hand-held radios would probably not provide adequate 
capability to communicate from orbiter to ATCT in time to 
achieve clearances. Further, he felt the cost to develop 
VHF capability in the orbiter would be prohibitive. An 
antenna at least twice the size of the present UHF antenna 
would be required. However, no formal evaluation has been 
made to determine what alternatives are available to obtain 
VHF capability and the associated cost for development. 

In our opinion, the inability of the orbiter to 
communicate with the responsible air traffic control tower 
during an emergency landing is a serious weakness. Most of 
the non-DOD ELSs are civilian airports which may not be able 
to clear their runways and airspace in an emergency 
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situation, creating a hazardous condition. Further, since 
weather conditions are volatile, it would be desirable to 
transmit updated information to the orbiter on a real time 
basis. Considering the value of communications between the 
orbiter and the ELS ATCT during an emergency landing, an 
in-depth evaluation should be made to identify and assess 
possible solutions. 

RECOMMENDATION 2 (NASA HQ/M) 

Office of Space Flight perform an in-depth evaluation 
to resolve the communications incompatibility between the 
orbiter and non-DOD ELSs and initiate appropriate action. 

MANAGEMENT RESPONSE 

Currently tbere are five ELS sites without UHF 
communications, which are included in the Orbiter software. 
Of these five, four are basically in place to provide a 
landing site in the event of a highly improbable contingency 
abort during ascent when a TAL site may not be available. 
It is planned to have selected embassies (whose ELS site is 
along the ascent ground path) on standby during the Shuttle 
ascent phase, should an ascent contingency abort occur to a 
specific ELS. If notified, the effected embassy would ~ 
notify the appropriate country officials and the air field (~, ~ 
tower per pre-determined plans. ' ;;;..; 

During the orbiter phase of the mission, the ELS sites 
without UHF are nominally redundant to other sites with UHF. 
For example, the four sites mentioned above are redundant to 
existing TAL sites with UHF on the same orbital revolution. 
The sole ELS site in the Pacific Ocean region without UHF is 
redundant to DOD sites on the same revolution. 

To ensure maximum use of UHF sites for potential ELS 
usage, a flight rule has been written giving the following 
priority for an ELS situation. 

1. TAL sites 
2. DOD ELS sites 
3. Non-DOD sites with UHF 
4. Non-DOD sites without UHF 

As stated above, sites without UHF located low in 
priority and nominally redundant with UHF sites would only 
be used for the highly improbable ascent contingency abort 
ease or for a near-instantaneous abort from orbit (an 
extremely low probability) and as an option other than the 
bailout scenario. 

Based on the very low probability of having to exercise 
a non-UHF site, current plans do not include either 
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· . 
modifying the Orbiter for VHF or for supplying non-UHF ELS 
sites with a UHF capability. 

EVALUATION OF MANAGEMENT RESPONSE 

Actions taken and planned should further reduce the 
current low probability of an orbiter emergency landing at a 
site with incompatible communications. This alternative 
action is considered responsive to the intent of the 
recommendation. 

15 



THIS PAGE LEFT 

INTENTIONALLY BLANK 

16 



3. Feedback from Diplomatic Posts on ELS Procedures 

Since the 1981 AirGram was issued, NASA has not 
determined if the responsible diplomatic posts can 
effectively implement the required ELS procedures. OUr 
review of procedures addressed in the AirGram showed that 
they were generally adequate, except as noted in 
Observations 1 and 2. However, because of the many 
different foreign governments involved, turnover at 
diplomatic posts and changing political conditions, it is 
important to obtain feedback from diplomatic posts regarding 
the status of their emergency landing procedures. Lacking 
such feedback, NASA officials were unable to provide 
assurances that: 

o The diplomatic post's on duty staff is aware of its 
responsibilities in the event of an emergency during 
a mission. 

o The action officer is on call in the diplomatic post 
at all times or can be contacted promptly. 

o The message center understands its role in 
this process and the need for timely notification of 
the action officer. 

o There is sufficient local communications capability 
to provide reliable and timely notification of local 
government officials by the diplomatic post. 

o Where existing local communications are poor, 
alternative lines of communication have been 
developed. 

o The local government is able to communicate with the 
responsible air traffic control tower on a timely . 
basis to ensure that air and ground clearances can be 
effectively made. Failure to do so will negatively 
impact the safety of the orbiter, crew and ground 
personnel. 

o At those ELS ATCTs with incompatible communications, 
alternative communication channels have been 
established with the responsible ATCT to enable 
direct communication by either the diplomatic post or 
NASA. 

o The ELS can provide adequate security for the 
orbiter, payload and crew. 

o The ELS can implement the safety requirements 
outlined in the AirGram or that alternatives exist to 
address identified weaknesses. 
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o The local reaction to an emergency landing would be 
favorable and provide a viable site. An indication 
of the cooperation that may be expected from a 
foreign government is its position on the United 
Nations (UN) Agreement on the Rescue of Astronauts, 
The Return of Astronauts and the Return of Objects 
Launched Into OUter Space. Four foreign governments 
with designated ELSs have not ratified this 
agreement. These governments may cooperate in an 
emergency landing situation. However, it is 
important to determine from cognizant U.S. diplomatic 
posts each government's position on emergency 
landings so that NASA can modify its planning 
accordingly. 

In order to ensure that emergency landings will be 
handled as effectively as possible, we believe the above 
concerns must be addressed and plans adjusted accordingly. 
Due to personnel turnover at diplomatic posts, we believe 
periodic follow-ups should be made to ensure that local 
procedures are still effective and updates or modifications 
can be made as required. 

RECOMMENDATION 3 (NASA HQ/M & XI) 

Office of Space Flight, in coordination with the 
International Relations Division and State Department, 
conduct a review of each identified emergency landing site 
to determine if: 

1. Responsible diplomatic posts can effectively 
implement emergency landing procedures. 

2. Safety and security measures can be effectively 
implemented. 

3. The site is currently diplomatically viable. 

MANAGEMENT RESPONSE 

The Office of Space Flight and the International 
Relations Division, in coordination with the Department of 
State, have initiated specific actions and plan additional 
actions which, taken together, will provide the factual 
information and the evaluations and recommendations by the 
U.S. diplomatic posts and the Department of State to permit 
the review of each identified emergency landing site as 
described in this recommendation. 

The following specific actions have been initiated or 
are planned: 
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1. Department of State Desk Officers notified of ELS 
status in their countries (completed on February 24 with 
NASA briefing at the State Department). 

" 2. Department of State telegram to affected posts 
requests information on communications capability (sent 
January 88). 

3. Updated Department of State Airgram sent to all 
posts outlining the procedures and circumstances of an 
Emergency Landing Site (sent on April 29). 

4. State Department telegram to posts in countries 
with non-DOD ELSs will provide specific information 
pertaining to these ELSs, will request posts evaluations and 
recommendations of diplomatic viability, ability to 
implement emergency notification and communication 
procedures, and ability to implement safety, security, and 
recovery support procedures (to be sent approximately May 
27; will request posts' response by approximately June 30). 

5. Department of State telegrams to all appropriate 
ELS diplomatic posts in advance of each STS mission (to be 
sent approximately 30 days before each launch). 

RECOMMENDATION 4 (NASA HQ/M) 

Office of Space Flight, based on the results of 
evaluations and reviews in Recommendatio~s 2 and 3 above, 
reevaluate the desirability of designated emergency landing 
sites. 

MANAGEMENT RESPONSE 

The Office of Space Flight is continuously assessing 
the desirability of ELS sites from the standpoint of safety 
of flight. This procedure is similar to that used for 
civilian and military aircraft under contingency conditions. 
For cases where the selected site becomes unusable for 
either diplomatic or physical reasons, alternative sites 
would be evaluated for potential use provided they met the 
minimum physical qualifications for a landing site. 

RECOMMENDATION 5 (NASA HQ/M & XI) 

Office of Space Flight, in coordination with the 
International Relations Division and State Department, 
conduct periodic follow-ups to ensure that emergency landing 
procedures are effective. This should include input from 
cognizant diplomatic posts. 
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MANAGEMENT RESPONSE 

The specific actions in coordination with the 
Department of State as outlined in the response to 
Recommendation 3 will re-establish NASA requirements, put 
into place effective channels of communication, and 
designate Space Shuttle control officers at u.S. diplomatic 
posts which together will support operation and maintenance 
of the ELS program. NASA will request the Department of 
State, in its planned telegram of instructions to ELS posts, 
to require each post to routinely notify the Department of 
any significant changes in the ability of each post, or the 
ability or willingness an ELS host country government, to 
meet the requirements of the NASA STS emergency landing site 
program. The Office of Space Flight will be informed 
promptly of any such significant changes at an ELS. 

Assessments will occur on a periodic basis supplemented 
by standard verification procedures used by the Landing 
Support Officer in the Mission Control Center prior to each 
flight. In addition, crew visits to selected sites have 
provided first-hand assessments in the past. This policy of 
on-site visits will continue and be expanded on a 
site-by-site basis provided State Department concurrence is 
obtained. 

EVALUATION OF MANAGEMENT RESPONSES 

The actions taken and planned are considered responsive 
to Recommendations 3, 4, and 5. 
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GENERAL COMMENTS 

The Office of Inspector General staff members express 
their appreciation for the courtesy and cooperation extended 
by NASA, DOD, and State Department personnel during this 
audit. 
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NJ\SJ\ 
National Aeronautics and 
Space Administration 

Washington. D.C. 
20546 

IWplyloAlIn0/: M-2 

TO: 

PROM: 

W / Assistant Inspector General for Auditing 

M-2/Director, Strategic Planning 

JtrN 2 II 1989 

SUBJECT: Draft Audit Report on Contingency Planning for Orbiter Emergency Landings, 
Kennedy Space Center (KSC), Report No. A-KE-87-006 

As requested in your memorandum of April 25, 1988, we have reviewed the draft audit 
report and are providing the following comments: 

RECOMMENDA110N 1 (NASA HQIM at Xl) 

Office of Space PUght, in coordination with the International Relations Division, should 
advise the State Department in advance of Emergency Landing Sites identified for each 
STS mission and request that affected diplomatic posts be notified of specific response 
times for orbiter emergency landings during launch, orbit, and descent. 

RESPONSE TO RECOMMBNDA110N 1 

The Office of Space Flight in coordination with the International Relations Division, and 
the State Department have written an Airgram for Space Shuttle Emergency Support 
Operations that has been distributed to the embassies in the countries where an 
Emergency Landing Site (ELS) exists. This Airgram provides basic guidance and 
information on the support which may be required in the unlikely event an Orbiter is 
forced to make an emergency return to a landing site outside the Continental United 
States. 

The International Relations Division has in the past in advance of each Shuttle Mission, 
through the Department of State, notified the U.S. diplomatic posts in countries which 
contain Emergency Landings Sites designated by NASA for each mission. Such advance 
notification will continue, mission by mission, and will include specific response times for 
orbiter emergency landings during launch, orbit, and descent. 

RECOMMENDA110N 2 (NASA HQIM) 

Office of Space PUght perform an in-depth evaluation to resolve the communications 
incompatibility between the orbiter and non-DOD ELSs and initiate appropriate action. 

u.m;POHSE TO RECOMMEHDA110N 2 

Currently there are five ELS sites without UHF communications. which are included in 
the Orbiter software. Of these five, four are basically in place to provide a landing site 
in the event of a highly improbable contingency abort during ascent when a TAL site may 
not be available. It is planned to have selected embassies (whose ELS site is along the 
ascent ground path) on standby during the Shuttle ascent phase, should an ascent 
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contingency abort occur to a specific ELS. It notified, the effected embassy would 
notify the appropriate country officials and the air field tower per pre-determined plans. 

During the orbit phase of the mission, the ELS sites without UHF are nominally 
redundant to other sites with UHF. For example, the four sites mentioned above are 
redundant to existing TAL sites with UHF on the same orbital revolution. The sole ELS 
site in the Pacific Ocean region without UHF is redundant to DOD sites on the same 
revolution. 

To ensure maximum use of UHF sites for potential ELS usage, a flight rule has been 
written giving the following priority for an ELS situation: 

1. TAL sites 
2. DOD ELS sites 
3. Non-DOD sites with UHF 
4. Non-DOD sites without UHF 

As stated above, sites without UHF located low in priority and nominally redundant with 
UHF sites would only be used for the highly improbable ascent contingency abort case or 
for a near-instantaneous abort from orbit (an extremely low probability) and as an option 
other than the bailout scenario. 

Based on the very low probability of having to exercise a non-UHF site, current plans do 
not include either modifying the Orbiter for VHF or for supplying non-UHF ELS sites 
with a UHF capability. 

RECOMMENDA110N 3 (NASA HQ/M '" XI) 

Office of Space Flight, in coordination with the International Relations Division and 
State Department, conduct a review of each identified emergency landing site to 
determine if: 

1. Responsible diplomatic posts can effectively implement emergency landing 
procedures. 

2. Safety and security measures can be effectively implemented. 

3. The site is currently diplomatically viable. 

RESPONSE TO RECOMMRNDA'110N 3 

The Office of Space Flight and the International Relations Division, in coordination with 
the Department of State, have initiated specific actions and plan additional actions 
which, taken together, will provide the factual information and the evaluations and 
recommendations by the U.S. diplomatic posts and the Department of State to permit the 
review of each identified emergency landing site as described in this recommendation. 
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The following specific actions have been initiated or are planned: 

1. Department of State Desk Officers notified of ELS status in their countries 
(completed on February 24 with NASA briefing at the State Department). 

2. Department of State telegram to affected posts requests information on 
communications capability (sent January 88). 

3. Updated Department of State Airgram sent to all posts outlining the procedures 
and circumstances of an Emergency Landing Site (sent on April 29). 

4. State Department telegram to posts in countries with ELS identified above will 
provide specific information pertaining to these ELS, will request posts evaluations and 
recommendations of diplomatic viability, ability to implement emergency notification 
and communication procedures, and ability to implement safety, security, and recovery 
support procedures (to be sent approximately May 27; will request posts' response by 
approximately June 30). 

5. Department of State telegrams to all appropriate ELS diplomatic posts in 
advance of each STS mission (to be sent approximately 30 days before each launch). 

RECOMMENDATION .. (NASA HQ/M) 

Office of Space Plight, based on the results of evaluations and reviews in 
Recommendations 2 and 3 above, reevaluate the desirability of designated emergency 
landing sites. 

RESPONSB TO RBCOMMBNDA'I10N .. 

The Office of Space Flight is continuously asseSSing the desirability of ELS sites from the 
standpoint of safety of flight. This procedure is similar to that used for civilian and 
military aircraft under contingency conditions. For cases where the selected site 
becomes unusable for either diplomatic or physical reasons, alternative sites would be 
evaluated for potential use provided they met the minimum physical qualifications for a 
landing site. 

RECOMMENDATION 5 (NASA HQ/M &: XI) 

Office of Space Flight, in coordination with the International Relations Division and 
State Department, conduct periodic follow-ups to ensure that emergency landing 
procedures are effective. This should include input from cognizant diplomatic posts. 

RESPONSE TO RECOMMBNDA'I10N 5 

The specific actions in coordination with the Department of State as outlined above will 
re-establish NASA requirements, put into place effective channels of communication, 
and designate Space Shuttle control officers at U.S. diplomatic posts which together will 
support operation and maintenance of the ELS program. NASA will request the 
Department of State, in its planned telegram of instructions to ELS posts, to require 
each post to routinely notify the Department of any signficant changes in the ability of 
each post, or the ability or willingness an ELS host country government, to meet the 
requirements of the NASA STS emergency landing site program. The Office of Space 
Flight will be informed promptly of any such signficant changes at an ELS. 
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Assessments will occur on a periodic basis supplemented by standard verification 
procedures used by the Landing Support Officer in the Mission Control Center prior to 
each flight. In addition, crew visits to selected sites have provided first-hand 
assessments in the past. This policy of on-site visits will continue and be expanded on a 
site-by-site basis provided State Department concurrence is obtained. 

It you have any questions, please call me (453-1128) or Jim Johnson (453-2574) • 
. ,- ~ ~/ /// 

? ~rence H. Stern 

00: 
M/Adm. Truly 

Mr. Abbey 
Mr. Aldrich 

MO/Mr. Krier 
Mr. Watkins 
Mr. Johnson 

N/Mr. Peralta 
XIC/Mr. Sakes 
JSC/Mr. Thorson 
KSC/Mr. Crippen 
KSC/Mr. McCartney 
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181 October 25, 1995 

TO: 

FROM: 

SUBJECT: 

Ill/Director for Management Operations 

181/Director, Center OIG 

Report on Management and Utilization 
of Wind Tunnels 
Langley Research Center 
(A-LA-84-302) 

We have completed an audit of the management and use of wind 
tunnels at Langley Research Center (LaRC). 

The purpose of the audit was to evaluate the effectiveness 
of management and utilization of major wind tunnels at LaRC 
and related policies, procedures, practices, and internal 
controls. The results of audit showed management and 
utilization of the wind tunnels is generally satisfactory 
and in compliance with existing statutes and regulations, 
but could benefit from improvements in some areas. We 
recommended LaRC execute written agreements for certain 
cooperative tests with industry, establish a policy fo,r 
handling of test data when no fee is charged, develop 
written guidelines for processing tests, and NASA Head
quarters revise NMI 1300.1 to reflect current practices. 
Appropriate corrective actions are planned. 

A discussion draft was submitted to LaRC on January 8, 1985, 
and an exit conference held on July 24, 1985. Results of 
the conference were considered and included in the draft 
report dated August 5, 1985. The Center's written comments, 
dated August 21, 1985, and Headquarterts written comments, 
dated October 7, 1985, are summarized after each 
recommendation and are included in their entirety in 
Appendix A and Appendix B of this report. 

Lee T. Ball 

Enclosures 

cc: W/AIGA 
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A-LA-84-302 

MANAGEMENT AND UTILIZATION OF WIND TUNNELS 
LANGLEY RESEARCH CENTER 

DIGEST 

Introduction 

The purpose of the audit was to evaluate the effective
ness of management and utilization of major wind tunnels at 
Langley Research Center (LaRC) and related. policies, pro
cedures, and practices. LaRC has 23 wind tunnels with a 
total replacement cost conservatively estimated at more than 
$700 million. These tunnels are used for a variety of tests 
primarily in the performance of research and technology on 
aeronautical and space systems. 

Results of Audit 

The results of audit showed that management and utili
zation of wind tunnels at LaRC is generally satisfactory and 
the policies, procedures, and practices are reasonably 
effective. HOwever, we made the following observations and 
recommendations in areas which we believe require additional 
management attention: 

1. Agreements with Industry for Wind Tunnel Tests 

LaRC wind tunnel managers frequently negotiate informal 
agreements with companies to perform wind tunnel tests. 
Since written agreements to set forth the responsibilities 
and requirements of each party are usually not executed, the 
Government may be exposed to unnecessary risks. Also, tun
nel managers' opinions regarding the length of time the re
sulting test data can be considered proprietary data (not 
available to the public) vary considerably. This may cause 
some managers to reject as improper some tests proposed by 
companies which other managers would accept. This practice 
may also create the appearance of favored treatment for 
certain companies. We recommended LaRC execute written 
agreements where necessary to protect the Government's 
interests and establish a policy regarding the time test 
results can be held propriety without a fee. LaRC concurred 
with the recommendation and will require written agreements 
where necessary and wi 11 clarify the policy re<]arding the 
disposition of test data (page 8). 
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2. Wind Tunnel Utilization Controls 

Controls and procedures regarding wind tunnel utili
zation should be improved. LaRC does not have written 
policies and procedures for processing all types of ,,..ind 
tunnel tests. NMI 1300.1 provides instructions for proces
sing development tests for industry but needs to be revised 
to reflect the current practices. The lack of written 
guidelines may have contributed to the inconsistent treat
ment of test data discussed in Condition 1. We recommended 
LaRC develop written guidelines for wind tunnel utilization 
and NASA Headquarters revise NMI 1300.1 to reflect current 
practices. LaRC concurred with the recommendation and will 
develop written guidelines. NASA Headquarters also 
concurred and will revise the NMI (page 12). 
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INTRODUCTION 

The Office of Inspector General has completed an audit 
of the management and use of wind tunnels at LaRC. The 
review was performed in accordance with the authority and 
responsibility contained in NASA Management Instruction 
(mu) 9910.1, "The NASA Audit Program," tlated January 28, 
1980. 

NASA Special Publication, SP-440, Wind Tunnels of NASA, 
describes an early wind tunnel. as follows: IiThis u€ter!y 
simple device consists of an enclosed passage through which 
air is driven by a fan or any appropriate drive system. The 
heart of the wind tunnel is the test section, in which a 
scale model is supported in a carefully controlled air
stream, which produces a flow of air about the model, 
duplicating that of the full-scale aircraft. The aero
dynamic Characteristics of the model and its flow field are 
directly measured by appropriate balances and test instru
mentation." Modern wind tunnels have evolved to highly 
complex systems requiring computers for operational control 
and data acquisition. Some tunnels use helium, freon, or 
liquid nitrogen as a test medium. However, the basic 
purpose and characteristics remain unchanged. 

LaRC has 23 wind tunnels with a total replacement cost 
conservatively estimated at more than $700 million. These 
test facilities are used for a wide v::triety of tests pri
mari ly in the performance of research and technology on 
aeronautical and space systems. At LaRC, wind tunnels are 
considered research tools and are assigned to organizations 
that conduct the type of research which the tunnel was 
constructed or modified to perform. The heads of these 
organizations are referred to as tunnel managers in this 
report. 

The age of LaRC tunnels vary, but most are over 25 
years old. The oldest is the 30 x 60-foot tunnel which was 
constrructed in 1930: the newest is the National Transonic 
Facility (NTF) which was dedicated in December 1983 and is 
not yet fully operational. The tunnels have been rehabili
tated and modified to incorporate technological advances 
within the constraints of funding limitations. 

A discussion draft of this report was provided to LaRC 
management on January 8, 1985. An exit conference was held 
on July 24, 1985. Necessary report changes resulting from 
the exit conference were incorporated in a draft report 
provided to LaRC on August 6, 1985. The Center's written 
comments, dated August 21, 1985, and Headquarter's written 
comments, dated October 7, 1985, are summarized after each 
recommendation and are included in their entirety in 
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Appendices A and B respectively. The planned actions will 
be evaluated during our normal follow-up. 
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OBJECTIVE AND SCOPE 

The objectives of the audit were to determine: 

The adequacy of compliance with the Unitary Wind 
Tunnel Plan Act: NMI 1300.1, "Development Work for Industry 
in NASA Wind Tunnels"; NMI 9080.1B, "Review, Approval, and 
Imposition of User Charges": and other applicable laws and 
regulations. 

If utilization is consistent with established 
utilization plans and goals. 

• If LaRC is meeting its objectives used to justify 
upgrading/modernizing facilities. 

Whether preventive maintenance is adequate to 
control tunnel downtime. 

The scope of our review was limited to seven major wind 
tunnels with the highest replacement cost at March 1984 as 
shown below. (NTF was excluded because it was not yet 
operational.) 

8-foot Transonic Pressure Tunnel ($44.2 million) -
a closed circuit, continuous flow tunnel with a speed range 
from Mach 0.2 to 1.3. Since 1981 this tunnel has been 
dedicated to laminar flow research. The tunnel is managed 
and used primarily by the Airfoil Aerodynamics Branch, 
Aeronautics Directorate. 

Full Scale Tunnel ($20.S million) a 30- x 
60-foot closed circuit, continuous flow atmospheric tunnel 
with a speed range from 26 to 90 miles per hour. The tunnel 
is managed and used primarily by the Flight Dynamics Branch, 
Aeronautics Directorate. 

Transonic Dynamics Tunnel ($64.2 million) - a 16-
x l6-foot closed circuit, continuous flow tunnel with a 
speed range from Mach 0 to 1. 2. Freon is an alternative 
test medium. The tunnel is managed and used by the 
Configuration Aeroelasticity Branch, Structures Directorate. 

l6-foot Transonic Tunnel ($91.9 million) - a 
continuous flow atmospheric tunnel with a speed range from 
Mach 0.2 to 1.3. The tunnel is managed and used by the 
Propulsion Aerodynamics Branch, Aeronautics Directorate. 

V/STOL (4- x 7-meter) Tunnel ($19.S million) - a 
continuous flow tunnel with a speed range from 0 to 200 
knots. The tunnel is managed and used by the subsonic 
Aerodynamics Branch, Aeronautics Directorate. 
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Unitary Plan Wind Tunnel ($104 million) - a closed 
circuit, continuous flow, variable pressure wind tunnel with 
two test sections. Speed ranges from Mach 1.47 to 2.86 in 
Test Section 1 and from Mach 2.29 to 4.63 in Test Section 2. 
The tunnel is managed by the Unitary Operations Office and 
is used primarily by various branches in the High-Speed 
Aerodynamics Division, Aeronautics Directorate. 

. 8-foot High Temperature Structures Tunnel ($44.6 
million) - an open jet blowdown tunnel which achieves the 
required energy level by burning methane and using the 
resulting combustion products as the test medium. Speed 
ranges from Mach 5.8 to 7.2. The tunnel is managed and used 
by the Aerothermal Loads Branch, Structures Directorate. 

Our review included discussions with Center personnel 
involved with requesting, approving, scheduling, and per
forming wind tunnel tests. In addition, our review included 
discussions with tunnel maintenance and safety personnel to 
determine applicable procedures and controls and identi fy 
the problems and concerns which hamper the operations. We 
examined the organizational structure and staffing of units 
responsible for the management and operation of the wind 
tunnels as well as power usage (Exhibit 2) and maintenance 
costs (Exhibit 3) for the last 3 years. l"e reviewed the 
justifications for wind tunnel modifications. We also 
examined the final report of the OAST reimbursable policy 
study team, dated August 1982, entitled "Study of NASA IS 

Reimbursement Policy for Work Performed in NASA· Wind 
Tunnels" and avoided duplication of their efforts to the 
extent possible. 

Our review of compliance with the Unitary wind Tunnel 
Plan Act and NMI's 1300.1 and 9080.1B was limited to the 
Uni tary Plan Wind Tunnel. It was the only LaRC tunnel 
constructed under the Unitary Wind Tunnel Plan Act and the 
only one of the above tunnels where company projects were 
tested and billed as specified in the NMI· s in the past 5 
years. However, the scope of the review did not include an 
evaluation of the billing rate structure for compliance with 
requirements of the NMI. Since no company reimbursable fee 
tests have been conducted since June 1980, billing rates 
were not used to compute fees during the period covered by 
our review. 

The audit was performed in accordance with generally 
accepted Government auditing standards and included such 
examinations and tests of applicable records and documents 
as were considered necessary in the circumstances. The 
audit included a review of applicable internal controls. 
Except as noted in the "Observations and Recommendations n 

section, these controls were considered satisfactory. 

6 



OBSERVATIONS AND RECOMMENDATIONS 

Management and uti lization of wind tunnels at LaRC is 
generally satisfactory and in compliance with existing 
statutes and regulations. Efforts are continually being 
made to improve the wind tunnel productivity and capability 
with both Construction of Facilities (C of F) and Research 
and Development (R &: D) funds. Modifications to enhance 
researcher capabilities to solve problems or make advance
ments in aerospace technology have also been made. A good 
preventive maintenance program exists, and annually each 
tunnel is shutdown for several days in accordance with a 
facility maintenance schedule to perform needed repairs. 
These actions minimize maintenance costs by reducinq high 
cost emergency repairs and limit test schedule disruptions. 
Some facilities have controlled or reduced energy use by 
facility modifications and improvements in operational 
efficiency (fewer research investigations being conducted in 
some tunnels has also contributed). Examples of actions 
taken or planned include the following: 

a. The Unitary Tunnel is currently undergoing a 
$4.5-million facility and buildinq rehabilitation. The 
building and tunnel circuit portion of this FY-79 C of F 
project was completed in 1980. The installation of a new 
computer-controlled model support system and a new pressure 
instrumentation system was still in process at the time of 
our review. Time savinqs of at least 25 percent for given 
test runs and hiqh enerqy cost savings are anticipated. As 
shown in Exhibit 1, various other improvements made over 
many years, coupled with a reduction in the number of tests 
conducted, also have significantly reduced the electrical 
power needed to operate the Uni tary Tunnel. A new 
$600-thousand data acquisition system to replace the 
existing outdated Xerox Siqma III is planned. 

b. A $13.8-million planned modification to the 8-foot 
High Temperature Tunnel is included in the FY-85 budget. 
The modification will provide testing capability for high 
altitude aircraft and missiles and research capability for 
ramjets and scramjets. These capabilities are not available 
at any other facility in the United States. 

c. A $7. 2-million modification of the 4 x 7-meter 
Low-Speed Tunnel is underway to increase the operational 
efficiency and productivity of the tunnel. Gains of at 
least 17 percent in useful test time are anticipated. 

d. A $4.4-mil1ion modification to the 30 x 60-foot 
Tunnel will be made to improve the model support system and 
upgrade other component.s of t.he facilit.y. A lS-percent. 
reduct.ion in overall manhours is ant.icipat.ed. 
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e. A $9-million modification to the Transonic 
Dynamics Tunnel is in process. The project wi 11 increase 
the test medium density by 50 percent and repair critical 
systems. 

f. The Operations Support Division (OSO) has cross
trained tunnel technicians on operations of multiple tunnels 
and multiple functions in order to maximize the utilization 
of personnel. OSO wor'ks closely with tunnel managers in 
developing run schedules: further, OSO shifts technicians 
freely between tunnels to provide the necessary test 
support. 

g. Tests in tunnels requiri.ng high power loads are 
conducted primarily at night to take advantage of off-peak 
(lO p.m. to 7 a.m.) electrical power costs. 

LaRC upper management has granted individual tunnel 
managers some latitude to develop procedures and controls 
for management and operation of the wind tunnels assigned to 
their organizations. This approach has, for the most part, 
worked well. We noted the following areas, however, where 
upper management' s attention could improve operations or 
controls: 

1. Agreements with Industry for Wind Tunnel Tests 

LaRC wind tunnel managers frequently negotiate informal 
agreements with companies to perform wind tunnel tests. 
Since written agreements to set forth the responsibilities 
and requirements of each party are usually not executed, the 
Government may be exposed to unnecessary risks. Also, 
tunnel managers' opinions regarding the length of time the 
resulting test data can be considered proprietary data (not 
available to the public) vary considerably. This may cause 
some managers to reject as improper some tests proposed by 
companies which other managers would accept. This practice 
may also create the appearance of favored treatment for 
certain companies. 

Wind tunnel tests in cooperation with industry are 
essential to NASA's research objectives. They permit NASA 
researchers to exchange ideas with industry counterparts and 
keep in touch with ongoing projects and problems: they often 
give NASA personnel the opportunity to apply their 'knowledge 
and experience; and they utilize NASA facilities to solve 
current aerospace problems. Under these arrangements, com
panies often provide models in exchange for wind tunnel time 
and assistance with data analysis. This, in turn, enables 
NASA to perform tests and obtain data in areas of interest 
which could not be done as expeditiously if NASA had to fund 
the costly model fabrication. 



Tests in cooperation with industry serve to supplement 
current research projects. Requests for cooperative tests 
are usually accepted only if NASA is performing research in 
an area closely related to the proposed test. NO transfer 
of funds occurs because both parties contribute to and 
benefit from these tests. 

Discussions with various tunnel managers indicated that 
cooperative arrangements are usually not set forth in wri
ting. Instead, the agreements are usually verbal arrange
ments sometimes supported by correspondence which describe 
the test parameters and the processing of test results. 
Consequently, written agreements usually do not exist to 
ensure that both parties clearly understand their responsi
bilities under the terms of the agreement. Although we did 
not identify any serious problems that may have occurred in 
the past, we believe the lack of a written agreement signed 
by both parties exposes the Government to unnecessary risk. 
For example, the Government could be subjected to claims for 
damage to company models, for injuries to company repre
sentatives on site during the test, for dissemination of 
proprietary data or for other reasons because of misunder
standings that occurred because the terms of the agreement 
were not written. Also, if either Government or company 
representatives involved in establishing the agreement 
departed before the test was completed, their replacements 
may not honor the terms of the agreement. 

We discussed the need for written agreements with the 
LaRC Chief Counsel.' He concurred with our position that 
these arrangements for wind tunnel tests should normally be 
in writing. We believe these agreements should be set forth 
in writing and reviewed by the Office of Chief COunsel 
before they are executed to ensure the Government' s 
interests are protected. 

Discussions with tunnel managers also indicated that 
varying views exist as to the length of time that NASA can 
agree to withhold test results from dissemination. For 
example, Unitary Tunnel management refuses any proposed 
arrangement where the company requires test data not be 
released immediately. Company proprietary tests are 
performed on a cost-reimbursable basis only. Some other 
managers will agree to treat data from cooperative tests as 
proprietary for a year or more because they believe it will 
take that long to get the results published and ready for 
dissemination. 

NMI 1300.1 incorporates 14 CFR 1210 as published in the 
Federal Register on October 4, 1978. Part 1210.l(d) spe
cifies all NASA wind tunnels "may be used for industry work 
when it is in the public interest either in joint programs 
with NASA or on a fee basis." NMI 9080.19 4a specifies that 
Office of Management and Budget Circular A-25 requires "when 
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a Government service (or privilege) provides special bene
fi ts to an identi Hable recipient above and beyond those 
which accrue to the public at large I a charge should be 
imposed to recover full cost ...... Therefore, while the per
formance of tests of company models is permissible without 
fee when the test supplements a NASA research project and 
the results are readily available to any interested party, 
we believe a fee for wind tunnel tests must be charged when 
the company accrues benefits greater than other companies or 
the public. 

Since 1981, the percentage of tunnel occupancy time 
expended on cooperative tests with industry ranged from 0 to 
29 percent in the tunnels examined. During this period, 
LaRC made the determination that all the cooperative tests 
were joint programs that supplemented NASA research. None 
of the tests were considered company developmental tests for 
which a fee must be charged. The last "fee" test was 
performed in the Unitary Tunnel in June 1980. 

In regard to the results from tests done in cooperation 
with a company, we believe an agreement not to release the 
data to others for an extended period of time appears to 
provide greater benefits to that company. For example, the 
company could gain lead time to develop or improve a product 
which may be the subject of a future Government or com
mercial procurement where they are in competition with 
companies who could not irmnediately obtain the test data .. 
In these cases a fee should be charged. We believe clear 
guidelines for tunnel managers are needed to ensure all 
companies which request test arrangements are treated 
equally. These guidelines should address whether a company 
accrues a greater benefit when NASA agrees to withhold the 
test data for a short period, and whether data can be with
held for any period without providing a company with a 
potentially greater benefit than is provided to others. 

LaRC management should confer with legal counsel to 
develop guidelines as to the length of time, if any, test 
data can be held from release to ensure compliance with OMS 
Circular A-25 and avoid potential claims from other 
companies that NASA is providing an advantage to their 
competitors. 

RECOMMENDATION 1 

EXECUTE WRITTEN AGREEMENTS FOR COOPERATIVE TESTS 

LaRC should execute written agreements to set forth 
each party's responsibilities when wind tunnel tests are 
performed in certain cooperative arrangements with industry. 
The agreements should be signed by an authorized 
representative of each party. The agreements should cite 
the authority for NASA to execute the agreement and include, 
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among other things, the property and services that each 
party will provide, a designation of responsibility in the 
event of damage to property or injury to personnel, and any 
restrictions on the use or dissemination of the test 
results. The Office of Chief Counsel should approve all 
agreements prior to execution. 

MANAGEMENT RESPONSE 

LaRC will require written agreements for certain co
operative efforts as required by the new NMI IS 1050.6 and 
1050.7. As in the past, however, many, if not most, of our 
efforts will continue to be "NASA tests" run in consultation 
with industry but which are consistent with our RTOP ob
jectives. In these cases, there could be extensive joint 
discussion and planning for the tests, but the judgment is 
made that the tests are of general interest. The decision 
is made then that the tests will be carried out as part of 
the NASA research mission. Under this arrangement, written 
agreements would not be required, but no special benefits or 
data rights can_be promised or given. 

ADDITIONAL COMMENTS 

The planned actions are responsive to the recom
mendation. 

RECOMMENDATtON 2 

ESTABLISH POLICY REGARDING TIME PERIOD THAT TEST DATA CAN BE 
HELD PROPRIETARY WITHOUT A FEE 

LaRC management should establish a policy regarding the 
length of time that test data can be withheld from dissemi
nation or publication when no fee is charged. To prevent 
the granting or appearance of granting a competitive 
advantage to any company, tunnel managers should apply the 
policy when negotiating all test agreements regardless of 
the tunnel or company involved. 

MANAGEMENT RESPONSE 

We agree that data cannot be held proprietary without a 
fee being charged. In fact, the Freedom of Information Act 
(FOIA,) requires the release of test data in our files unless 
such data falls within one of the exceptions to the Act. 
This policy will be made clear in the guidelines discussed 
under Recommendation 3. 

ADDITIONAL COMMENTS 

The planned actions are responsive to the recom
mendation. 
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2. Wind Tunnel Utilization Controls 

Controls and procedures regarding the utilization of 
wind tunnels could be improved to ensure that wind tunnels 
are used to the fullest extent and in the most cost
effective manner. 

a. Procedures and controls for requesting, approving, 
scheduling, and reporting in-house tests and tests under 
cooperative agreements with industry, Government agencies, 
other NASA Centers, etc., have not been fully developed and 
documented in management instructions. The lack of these 
procedures may have contributed to the inconsistent 
treatment of test results discussed in Condition 1. We 
believe LaRC should consider developing written procedures 
which describe the processing of all types of wind tunnel 
tests. The procedures could address the information that 
should be provided to permit an evaluation of the request 
and provide for documentation of all test requests and the 
results of evaluation. The procedures could also address 
the safeguards to protect test data which are classified or 
proprietary to a company. Separate procedures would prob
ably be needed for each type or category of test. The 
establishment of consistent procedures which require 
requestors to submit a brief written description of the 
desired test to tunnel managers could permit routine or 
selective examination or approval by upper management and/or 
peer groups which could identify more efficient test methods 
or alternatives, such as computational analyses which could 
save time and money. This may help ensure wind tunnel tests 
are run as efficiently as possible. 

Periodically, LaRC management or NASA Headquarters 
requires the tests performed in various wind tunnels to be 
categorized for evaluation of utilization or to respond to 
inquiries from Congress, DOD officials, or others. Since 
current procedures do not require tunnel managers to cate
gorize tests, they must do this retroactively to satisfy 
these inquiries. This is a time-consuming effort and can 
produce inconsistent results if the categories to be used 
are not clearly defined. If tunnel managers, in conjunction 
with requestors, placed requested tests into clearly defined 
categories prior to approval, it would both simplify 
response to these requests and improve the test controls. 
Categories could include NASA tests, DOD/Demand tests, 
DOD/Joint tests, Industry/Fee tests, Industry/Joint tests, 
and Foreign Industry/Country tests, among others. 
Improvements in controls would result because a manager IS 

designation would cause a particular request to be proc~ssed 
in accordance with the procedures established for that 
category of test. A determination could be made at the 
outset if fees and/or written agreements are required using 
the guidance provided for that teat category. The required 
documentation would support the determination. Foreign 
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Industry/Country test requests would be submitted for 
special review to ensure the test would not provide the 
requestor a competitive advantage in the civil or military 
aviation market. 

b. NMI 1300.1 (Part 1210.5) describes the procedure 
for initiating, approving, and scheduling of development 
work for industty in NASA wind tunnels, including Government 
projects (work for industry on projects which are under con
tract or supported by a letter of intent from a Government 
agency) . Several procedures in the request/ approval/ 
schedule process for these tests have been changed with the 
concurrence of NASA Headquarters. For example, the spon
soring Government agency is no longer required to submit a 
letter of request to NASA Headquarters for approval. 
Instead, the letter is submitted directly to LaRC. Also, 
the projects allocation and priority group does not estab
lish priorities for scheduling Government projects. 
Discussions with the representatives from the Office of the 
Director For Aeronautics (Code RJ) at NASA Headquarters in
dicated that the projects allocation and priority group has 
not fuctioned as intended since its inception. DOD has been 
unable to establish a workable policy for resolving priority 
conflicts. As a result, the establishment of priorities has 
been unofficially delegated to the Center to work out with 
the requestors from other agencies. An ad hoc group of the 
Aeronautics Panel of the Aeronautics and Astronautics 
Coordinating Board recommended in 1981 that procedural 
documentation be revised to reflect these changes. The NMI, 
however, has not been revised. Also, Code RJ stated that 
the NMI requirement for submission of schedules for the 
unitary and other major wind tunnels to NASA Headquarters on 
a monthly basis does not serve a useful purpose. Quarterly 
or other less frequent submissions would satisfy 
Headquarter's requirements. 

We believe 14 CFR 1210 as set forth in the NMI 
should be revised and published in the Federal Register to 
advise interested Government agencies and companies of the 
current procedures. This action could also serve to remind 
companies that the NASA wind tunnels are available for their 
use on a fee basis, which could increase tunnel utilization. 
This applies especially to the Unitary Tunnel. The Unitary 
Wind Tunnel Plan Act specifies that unitary tunnels It. 

shall be available primarily to industry for testing 
experimental models in connection with the development of 
aircraft and missiles. It Uni tary utilization has declined 
significantly over the past 15 years (refer to Exhibit 1) 
for a variety of reasons. Failure to encourage use for 
development projects by sources outside NASA may have been a 
contributing factor. As stated above, no fee tests have 
been conducted since June 1980 in the tunnels examined. 
since fees paid by companies are remitted directly to the 
United States Treasury, NASA has little direct incentive to 
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encourage companies to use its tunnels for developmental 
tests. However, to comply with the' intent of the Act and 
contribute to this Country's maintenance of superiority in 
military and civil aircraft designs, we believe NASA should 
publicize the avai1abili'ty of their tunnels for use by 
others under certain conditions. The intent is not to limit 
NASA research, but to fully utilize these valuable assets to 
attain the best products this Country can produce. 

RECOMMENDATION 3 

DEVELOP WRITTEN GUIDELINES 

LaRC should develop written guidelines/procedures for 
processing all types of wind tunnel tests to improve 
internal controls and ensure consistent treatment of all 
requests. These guidelines should include a statement of 
the Center's policy regarding the holding of test data 
proprietary. 

MANAGEMENT RESPONSE 

LaRC does intend to issue guidelines to clarify the 
general area of wind-tunnel utilization policies and 
procedures. This effort had been started but has been 
delayed by the revision discussions and decisions on related 
NMI's. 

In this effort to clarify, we do not believe that 
additional documentation and reporting requirements will be 
necessary or desirable on all test requests as suggested in 
paragraph 2. a of the draft report. Present requirements 
give adequate internal controls and review of wind-tunnel 
utilization. 

As pointed out previously, one of the goals of the 
current Administration (and of a recent Agency initiative) 
is to reduce paperwork, not to increase it, and to enhance 
our productivity. In this regard, wind-tunnel utilization 
reporting was reviewed during the recent Agency paperwork 
reduction effort and no further requirement was found 
desirable either at the Center or at Headquarters. 

It is true that, periodic~lly, information is required 
by LaRC management, or by NASA Headquarters, on wind-tunnel 
utilization that has to be assembled retroactively. Ex
perience has shown, however, that this relatively infrequent 
requirement, the attendant required accuracy, and the ever
changing format or data elements are such as to render the 
present system very cost effective relative to a new or 
additional accounting and reporting system. 
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ADDITIONAL COMMENTS , 

The planned actions above supplemented by the plans to 
categorize tests as discussed at the exit conference are 
responsive to the recommendation. 

RECOMMENDATION 4 

REVISE NMI 1300.1 

NASA Headquarters Office of Aeronautics and Space 
Technology (Code R) should revise 14 CFR 1210 as set forth 
in NMI 1300.1 to reflect the current procedures for 
requesting, approving, and scheduling development work for 
industry in NASA wind tunnels. The revised policies and 
procedures should be published 1n the Federal Register to 
notify potential requestors of the current procedures and 
remind interested parties that under prescribed conditions 
all NASA wind tunnels are available for their use and that 
the Unitary Tunnels shall be available primarily to industry 
as specified by the Unitary Wind Tunnel Plan Act. 

MANAGEMENT RESPONSE 

We will request that Headquarters revise the NMI to 
reflect the current procedures for development work for 
industry in NASA wind tunnels. 

HEADQUARTERS RESPONSE 

Response of the Associate Administrator for Aeronautics 
and Space Technology: I concur in the recommendation that 
NASA Headquarters revise NMI 1300.1 to reflect current 
practices. I have assigned responsibility for the revision 
to OAST's Director for Institutions. 

ADDITIONAL COMMENTS 

The planned action is responsive to the recommendation. 

15 



" 

General Comments 

During our review, we identified a condition which 
warrants management consideration but was not signi ficant 
enough to require a formal recommendation. We found the 
staffing levels needed to operate the facilities may not be 
fully considered during the project approval process. For 
example, no documentation exists to show that an evaluation 
was made to determine the manpower needed to operate the 4 x 
7 Meter Tunnel after the ongoing modification is complete. 
This modification will permit one model to be prepared for 
testing outside the tunnel, while a second model is being 
tested in the tunnel. Prior to this modification, the same 
technicians both prepared the model, and operated the tunnel 
during the test. After the modification, additional 
technicians will be needed because the preparation and 
operation functions will be done concurrently. Tunnel 
managers expressed concern that technician staffing may not 
be adequate to perform both functions at the same time. If 
not, the projected increase in tunnel productivity cited in 
the project justification may not be attained. 

A review of the areas that requestors of facility 
projects are required to address showed that the impact on 
staffing levels is not included. We were informed that 
changes in staffing levels caused by facility projects had 
previously been documented during the approval process, but 
that this requirement was deleted in recent years. Current
ly, the impact on staffing is sometimes, but not always, 
addressed during presentations to Center management. How
ever, no requirement to document the impact of the facility 
project on staffing levels currently exists. 

In our op1n10n, the impact of a proposed facility 
project on staffing requirements is an important consider
ation in the approval process and sources for any additional 
personnel requirements should be fully examined and docu
mented. We believe management should consider reinstituting 
the requirement to document the sources for additional 
personnel who will be needed to operate facilities after 
construction or modification. 

This audit was performed by Mr. Richard Hess, who is 
available to provide additional information on the results. 
We extend our appreciation to the tunnel managers, O~D 
personnel, and others contacted during this review for the1r 
cooperation and assistance. 

16 



.' 

'lEAF: 
•••• HOIJR':: - t'1I LL IOt4 tG·JH 

EXHIBIT 1 



.,' 

EXHIBIT 2 

ELECTP. T r14L. F'(I~·JEF.· U::::AGE 
3'21 ;--,_._._ ... ___ ... _______ ..!::,.;~~;:!:::.!:::!..!=.._!...S:!.:!~ ____ .... _ .......... _ ............ _ .. -, 

r:l:'::~ 
H 
T. '::'~-1 
t-~ ~-

t'1 l5 .r 
L 
L 1~1 I -
(I 

N 5 
:3 

r::::J:3 FT TF'T 
_16 FT TRAt~S 
0:3 FT HI TEl'lP 

F 1 :;:a::I4L ",'EAP:::: 
tzJ FULL :;CALE G fDT 
t:···:.<·j 1 . .1:3 rOL i,.: 7:·:: 1 (1 t;,·:·:'·;i UN 1 TAR';' 



" 

EXHIBIT ) 

f'l~ !t·n CI:::::;T:; FOF' ~,J Hm TUt'lr~EL:~; 
'. 

F:r :=;C:AL YEI:~P'=; 
0:3 FT TF'T 
_ 16 FT TF:AH::; 
0:3 FT HI TEt'1P 

fZJ FULL '~;C ALE [SJ TF'At~·=; CI\'t'~Ht'1 I C 
WI..J .. ·'::;TOL :1< ?"<10 t',:·:;:·:lUtUTAP'l 



t' 



National AeronautICs and 
Space Administration 

Lengle, AeMll'Ch Cent. 
Hampton. Virginia 
23665 

APPENDIX A 

NI\SI\ 

Reply 10 Ann of 111 August 21, 1985 

TO: 181/Director, Center OIG, LaRC 

FROM: Ill/Assistant Director for Management Operations 

SUBJECT: Draft Report on Review of Management and Utilization 
of Wind Tunnels 
(A-LA-84-302) 

As pointed out in your draft report, LaRC has a policy of 
decentralized facility utilization management by the research 
program management. In addition, our management "style" has been 
"informal" to a great extent. This has resulted in excellent 
industry and university relations over the years. Cooperative 
discussions and research efforts have been the hallmark of 
NACA/NASA aeronautics research with outside groups. This policy 
and style have been highly praised and have significantly 
contributed to the Nation's objectives in aeronautics. As stated 
in page 6 of your draft report, your audit "did not identify any 
serious problems that may have occurred in the past ••• " under 
this management style and policy. 

LaRC management is hesitant, therefore, to significantly modify 
this policy without clear and compelling reasons or payoff as 
long as we are in compliance with NASA Management Issuances 
(NMI's) and have reasonable and adequate internal controls in 
place. We believe this attitude is in line with recent efforts 
to reduce paperwork in Government and to uphold or increase our 
productivity. 

The following comments are provided in response to the 
recommendations in the subject report: 

RECOMMENDATION 1: EXECUTE WRITTEN AGREEMENTS FOR COOPERATIVE 
TESTS 

LaRC will require written agreements for certain cooperative 
efforts as required by the new NMI's 1050.6 and 1050.7. As in 
the past, however, many, if not most, of our efforts will 
continue to be "NASA tests· run in consultation with industry but 
which are consistent with our RTOP objectives. In these cases, 
there could be extensive joint discussion and planning for the 
tests, but the judgment is made that the tests are of general 
interest. The decision is made then that the tests will be 



carried out as part of the NASA research mission. Under this 
arrangement, written agreements would not be required, but no 
special benefits or data rights can be promised or given. 

The subject NMI's are presently undergoing revision. When 
the revised versions are issued, LaRC will issue policy and 
procedure guidelines to the Center for the written formal 
agreements required. 

RECOMMENDATION 2: ESTABLISH POLICY REGARDING TIME PERIOD THAT 
TEST DATA CAN BE HELD PROPRIETARY WITHOUT A 
FEE 

2 

We agree that data cannot be held proprietary without a fee 
being charged. In fact, the Freedom of Information Act (FOIA) 
requires the release of test data in our files unless such data 
falls within one of the exceptions to the Act. This policy will 
be made clear in the guidelines discussed under Recommendation 3. 

RECOMMENDATION 3: DEVELOP WRITTEN GUIDELINES 

LaRC does intend to issue guidelines to clarify the general 
area of wind-tunnel utilization policies and procedures. This 
effort had been started but has been delayed by the revision 
discussions and decisions on related NMI's. 

In this effort to clarify, we do not believe that additional 
documentation and reporting requirements will be necessary or 
desirable on all test reguests as suggested in paragraph 2.a of 
the draft report. Present requirements give adequate internal 
controls and review of wind-tunnel utilization. 

As pointed out previously, one of the goals of the current 
Administration (and of a recent Agency initiative) is to reduce 
paperwork, not to increase it, and to enhance our productivity. 
In this regard, wind-tunnel utilization reporting was reviewed 
during the recent Agency paperwork reduction effort and no 
further requirement was found desirable either at the Center or 
at Headquarters. 

It is true that, periodically, information is required by 
LaRC management, or by NASA Headquarters, on wind-tunnel 
utilization that has to be assembled retroactively. Experience 
has shown, however, that this relatively infrequent requirement, 
the attendant required accuracy, and the ever-changing format or 
data elements are such as to render the present system very cost 
effective relative to a new or additional accounting and 
reporting system. 

RECOMMENDATION 4: REVISE NMI 1300.1 

We will request that Headquarters revise the NMI to reflect 
the current procedures for development work for industry in NASA 
wind tunnels. 
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RESPONSE TO GENERAL COMMENT: 

We agree that the impact of a proposed facility project on 
staffing requirements is an important consideration in the 
approval process. Actually, LaRC management has continued to 
request and discuss this information during our reviews of CofF 
projects during the approval process. OAST has also stated that 
they have required this information from each of the Centers 
during the submittal process. It is therefore clear that the 
impact on staffing is considered, but there is a lack of formal 
documentation. LaRC will consider how to formally introduce this 
information as a matter of record in the CofF approval process. 
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Reply 10 Ann of: 

National Aeronautics and 
Space Administration 

washington. D.C. 
20546 

RI OCT -? J9a5 

TOI W/Acting Assistant Inspector General for Auditing 

PROM I RlAssociate Administrator for 
Aeronautics and Space Technology 

'SUBJECT: Draft Report on Review of Management Utilization of 
Wind Tunnel, Langley Research Center, Report No. 
A-~-84-302, dated August 6, 1985 

I concur in the recommendation that NASA Headquarters revise 
NMI 1300.1 to reflect current practices. I have assigned 
responsibility for the revision to OAST's Director for 
Institutions. 

, I 
j '/\ 

Raymond S. Colladay .) 
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ReDlv 10 Alln 01 

Office of Inspector General 

LaRC Field Office 
Langley Research Center 
Hampton. VA 23665 

181 July 25, 1986 

TO: 111/Director for Management Operations 

FROM: 181/Director, Center OIG 

SUBJECT: Report on Modifications to the 
Aircraft Landing Dynamics Facility 
Lanqley Research Center 
A-LA-85-004 

We have completed an audit of the facility project for 
modification of the Aircraft Landinq Dynamics Facility 
(ALDF) at Langley Research Center (taRC). 

A discussion draft was submitted to taRC on December 31, 
1985 and an exit conference was held on March 25, 1986. 
Results of the conference were considered and included in 
the draft report dated May 5, 1986. The Center's written 
comments, dated July 16, 1986, are included in their 
entirety in Appendix A of the report. 

We will evaluate the status of corrective actions durinq a 
follow-up review in approximately 120 days and during future 
audits of construction projects. 

Lee T. Ball ~ 

Enclosure 

cc: W/AIGA 
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A-LA-85-004 July 25, 1986 

MODIFICATIONS TO AIRCRAFT LANDING DYNAMICS FACILITY 
LANGLEY RESEARCH CENTER 

DIGEST 

Introduction 

The purpose of the audit was to evaluate management of 
this project by Langley Research Center (LaRC) to ensure the 
project resources were used effectively and efficiently to 
meet the established goals. The existing Aircraft Landing 
Dynamics Facility (ALDF) was modified to increase the test 
speed from 110 to 220 knots to provide a facility capable of 
meeting current and anticipated needs for aircraft landing 
gear research. Congress appropriated $15 million for this 
project. 

Results of Audit 

The results of audit indicate the project was generally 
well managed and was completed within the appropriated 
funding level without any significant changes in scope. 
However, the following areas were identified where actions 
were n~eded to improve the management of future facility 
projects and overall contract administration. 

1. Award and Administration of NASl-17009 

Contract NASl-17009 was awarded for a fixed price to 
design and fabricate a new large-diameter, quick-acting 
propulsion control valve for the ALDF facility. Subsequent 
modifications of the contract were not made in strict 
compliance with the requirements of various procurement 
regulations. The original fixed-price contract for 
$1,056,900 escalated to $2,800,000. NASA unofficially 
assumed selected design responsibilities. The contractor 
was paid incurred costs plus a profit of about $103,000. 
NASA engineers and technicians also incurred more than 
27,000 hours assisting the contractor in design and analysis 
after contract award. The delivery date under the contract 
slipped from October 1983 to March 1985. We recommended 
LaRC management work with appropriate Headquarters personnel 
to obtain sufficient funds and resources to perform neces
sary preliminary design and analysis prior to award of 
future contracts for research facilities and ensure all 
negotiated agreements are 'executed by formal modifications 
to contracts. Center management concurred with the 
recommendations. 
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2. Use of Change Orders 

ALDF project and procurement officials restricted 
competition by issuing unilateral change orders in lieu of 
competing new work. These changes added more than $2 
million to several ALDF contracts and potentially increased 
costs through lack of competition. We recommended the 
Aquisition Division take action to ensure the authority 
provided by the "changes" clause is properly applied. 
Center management concurred with the recommendation. 

3. Documentation of Inspections 

Inspection on AtDF contracts was performed by 
inspectors assigned to the project office in lieu of 
inspectors assigned to the Construction Management Unit 
(CMU) who inspect other construction contracts. The 
inspections of work performed on-site by ALDF contractors 
were not adequately documented to ensure the contractors 
complied with the contract terms and specifications. 
Without proper documentation of progress made by the 
contractor, compliance with specifications, problems 
incurred, and materials used on a daily basis as the work is 
performed, the Government may not be able to establish that 
a contractor defaulted on performance or caused delays or 
other problems that may a.rise at a later time. We 
recommended LaRC improve the documentation requirements used 
by CMU inspectors by documenting checks of material 
compliance and use CMU documentation requirements on future 
facility projects. Center management concurred with the 
recommendation. 

4. Contract Files Maintained by Facilities Engineering 
Division 

The official contract files for contracts administered 
by the Facilities Engineering Division (FENGO) sometimes did 
not contain the documents needed to support and explain 
various contractual actions. No standards were used for 
file maintenance of certain documents. As a result, it was 
often difficult to locate needed documents or determine the 
status of a contractual action or contract requirement at 
any point in time. We recommended LaRC establish and 
implement guidelines for maintaining files for contracts 
administered by FENGD. Center management concurred with the 
recommendation. 

S. Enforcing Compliance with Contract Terms 

Events that occurred on several ALDF contracts 
indicated LaRC was reluctant or unable to enforce contract 
terms and conditions. This reluctance increases the 
likelihood of future awards to contractors which are not 
fully qualified to perform the work. This could result in 
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performance delays and in possible overall cost increases. 
We recommended LaRC increase the assurance that 
specifications are reasonable and attainable; we also 
recommended LaRC more strictly enforce contract provisions 
and terminate contracts when contractors fail to comply. 
Center management concurred with the recommendations. 
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INTRODUCTION 

The Office of Inspector General has completed an audit 
of the management of the facility project for modification 
of the Aircraft Landing Dynamics Facility (ALDF) at Langley 
Research Center (LaRC). The review was performed in 
accordance with the authority and responsibility contained 
in NASA Management Instruction (NMI) 9910.1, "The NASA Audit 
Program," dated January 28, 1980. 

Modifications to the Aircraft Landing Facility was a 
major Construction of Facilities (C of F) at LaRC for which 
Congress appropriated $15 million of fiscal year (FY) 1981 
funds. The purpose of the project was to increase the test 
speed capability of the existing facility from 110 to 220 
knots to provide a facility capable of meeting current and 
anticipated needs for aircraft landing gear research. The 
carriage propulsion system was modified to provide the 
increased thrust necessary to achieve the higher test speed; 
the test track was extended by approximately 600 feet to 
increase the length· of the test section; an improved 
carriage arrestment system was installed; an improved, 
higher capacity carriage was procured to withstand the 
higher catapult and arrestment loads and to accommodate 
larger landing gear test specimens; and necessary service 
and storage areas were provided. The project was completed 
in August 1985. Exhibit 1 shows the major aspects of the 
facility project. 

Construction management for this project was provided 
by the ALDF Project Office. The project was divided into 
workpackages which were managed by LaRC engineers. Work was 
accomplished by the award of construction and supply 
contracts and purchase orders. Construction inspection was 
provided by NASA inspectors assigned full time to the 
project with assistance provided part time by NASA and 
support contract inspectors assigned to the Construction 
Management Unit (CMU). 

Changes to the project design, drawings, specifi
cations, budget, master schedule, documentation, and 
construction were processed and controlled in accordance 
with the "Management Plan for Projects Assigned to 
Facilities Engineering Division." 

The audit results indicate the project was generally 
well managed. The project was completed within the original 
$15 million C of F funds appropriated by Congress without 
any significant changes to the project scope. Changes in 
the configuration of the project were documented and 
controlled. Project funds were accounted for accurately. 
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An exit conference was held on March 25, 1986 and conference 
results were included-in the draft report forwarded to the 
Center on May 5, 1986. Center managements' response, dated 
July 16, 1986 concurred with all recommendations. The 
responses are summarized within the Observations and 
Recommendations section of the report and are included in 
their entirety in Appendix A. 
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OBJECTIVE AND SCOPE 

The objective of the 
management of this major C 
project resources were used 
meet the established goals. 

audit was to evaluate LaRC's 
of F project to ensure the 

effectively and efficiently to 

The scope of the audit included a review and evaluation 
of: 

1. The internal controls 
project funds were used for the 
accounted for properly. 

established to ensure 
intended purpose and were 

2. Major supply and construction contracts and a 
sample of minor contracts and purchase orders to ensure 
awards and subsequent modifications were properly made, 
payments were made as specified in the contract, required 
contractor submittals were obtained, required tests were 
performed, and inspections were made and documented to 
verify compliance with the contract terms and conditions. 

3. The extent of compliance with the goals and 
objectives of the project. 

The audit was performed in accordance with generally 
accepted Government auditing standards and included such 
examinations and tests of applicable records and documents 
as were considered necessary in the circumstances. Nothing 
came to our attention to indicate untested items were not in 
compliance with applicable regulations. 

The primary internal controls used to account for 
project funds included the standard controls for authori
zation and allotment of funds, purchase request approvals, 
and the evaluation of cost impact required by the management 
plan. In conjunction with these controls, an automated 
system was used to track the allocation of project funds .to 
workpackages and identify incurred and pending obligations 
to contract awards and modifications. 

Except as noted in the Observations and Recommendations 
section, the controls were considered satisfactory. 
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OBSERVATIONS AND RECOMMENDATIONS 

1. Award and Administration of NAS1-17009 

Contract NAS1-17009 was awarded for a fixed price to 
design and fabricate a new large-diameter quick-acting 
propulsion control valve for the ALDF facility. Subsequent 
modifications of the contract were not made in strict 
compliance with the requirements of various procurement 
regulations. The original fixed-price contract for 
$1,056,900 escalated to $2,800,000. NASA unofficially 

I assumed selected design responsibilities. The contractor 
was paid incurred costs plus a profit of about $103,000. 
NASA engineers and technicians also incurred more than 
27,000 hours assisting the contractor in design and analysis 
after contract award. The delivery date under the contract 
slipped from October 1983 to February 1985. 

Contract NAS1-17009 was awarded on April 23, 1982 to 
S&Q Corporation (S&Q), a small business located in San 
FranCiSCO, CA. The contract was a negotiated fixed-price 
supply type for $1,056,900. S&Q was the lowest of three 
offerors on a competitive solicitation which was subjected 
to review by a source evaluation panel. S&Q proposed a 
·novel shutter valve concept that met the performa~ce 
specifications. This concept appeared feasible and very 
attractive but had not been previously considered during the 
planning phase of the project. The other offerors were large 
businesses which specialized in the manufacture of valves. 

During 1983 it became apparent that the contractor 
would not be able to produce a valve within an acceptable 
time frame without substantial assistance. For several 
months LaRC technical and procurement management considered 
variqus alternatives, including termination or conversion to 
a cost-type contract, but decided the contractor would be 
allowed to continue the existing contract. In December 
1983, an informal agreement was entered into with the 
contractor. LaRC assumed selected design and analysis 
responsibilities and agreed "the contractor would not suffer 
financial loss." The contractor agreed to provide weekly 
technical activity and cost reports. The Government also 
issued a change order to incorporate a modular design 
feature and redesign of the safety shutter. The estimated 
cost of the change order was about $110,000. The terms of 
the arrangement were not incorporated into the contract. A 
price for the change order was not definitized until after 
the valve was delivered in February 1985. In April 1985 a 
final price of $2.8 million was negotiated. The delivered 
valve was not significantly different in concept from the 
valve proposed for $1.1 million. 
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Without modifying the written fixed-price contract, the 
contracting officer verbally made a constructive change in 
the contract and committed the Government to payment of 
contract costs plus a profit of $100,000. We believe this 
action exposed the Government to substantial financial risk 
and potential claims. The oral contract did not include a 
cost ceiling to limit the Government's risk, a reference to 
the cost principles to be used as a basis for determining 
the allowability of incurred costs on the prime and cost
type subcontracts or an agreement on the treatment of cost 
of money. The contractor orally agreed to permit an audit 
of incurred costs. LaRC became directly involved in the 
contractor's management of the contract and influenced 
decisions which impacted the contract costs. For example, 
in mid 1984 LaRC suggested the contractor award a sole 
source time and materials subcontract to Craft Machine 
Works, Incorporated, a machine shop located near LaRC, for 
assembly of the valve components. Although LaRC technical 
personnel closely monitored the subcontractor's performance, 
the subcontract cost increased from the estimate of about 
$100,000 to $318,000 at completion. 

The formal written contract was also not modified to 
show NASA's assumption of responsibility for design and 
analyses, the increased involvement by NASA in other phases 
of the valve project, and the significant increase in 
contractor reporting requirements. The contracting officer 
subsequently modified the fixed-price contract four times to 
provisionally increase the contract price by $1,298,671 to 
provide for payment of incurred costs in excess of the 
fixed-price. The justification used to support these 
increases was the undefinitized change order to provide a 
modular valve. As stated earlier, the estimated cost for 
this change was only $110,000. 

In our opinion, one factor that contributed to the 
problems with this contract was insufficient design and 
engineering analysis prior to the award. Neither project 
management nor the Architect/Engineer (A/E) had envisioned a 
shutter valve when the performance specifications were 
prepared. The limited funds and in-house resources provided 
for preliminary analysis prior to issuance of the solicita
tion were concentrated on other components (e.g., the 
carriage) thought to· have higher risk. After the proposal 
for the unique and desirable shutter valve was received, the 
lack of time and available funding prevented extensive 
analysis prior to award. 

LaRC management told us at the exit conference that 
funding is often inadequate for preliminary analyses 
involving construction or modification of unique research 
facilities. They have been working with Headquarters to 
obtain more funding for "up front" analyses. We support 
this action and believe efforts to increase the resources 
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applied to preliminary analysis should continue. Head
quarters strongly encourages the use of firm fixed-price 
contracts for C of F projects. More preliminary study and 
analysis will help to ensure that designs and specifications 
are adequate and attainable under fixed-price contracts. 

The cost impact of these actions cannot be determined. 
However, the total cost to the Government to procure the 
valve under this contract was about $3.3 million ($2.8 
million for the contract plus $.5 million for in-house 
effort). This exceeded the highest offer on the original 
solicitation by more than $850 thousand. Only with an 
extraordinary involvement in the management of the con
tractor's operations was LaRC able to hold the cost to that 
level. 

RECOMMENDATIONS 

We recommend that: 

1. LaRC management continue to work with Headquarters to 
ensure adequate funds and resources are provided for 
preliminary design and analyses on C of F projects for 
construction and modification of research facilities. 

2. AD management ensure that any agreements negotiated 
with contractors are executed by formal modifications to the 
contracts. 

MANAGEMENT RESPONSE 

We concur with the recommendations. 

ADDITIONAL COMMENTS 

The Center has agreed to seek additional funding for 
preliminary design and analysis. This action is responsive 
to recommendation 1. 

AD management has agreed that in the future all 
negotiated agreements with contractors will be executed by 
formal contract modifications. This action is responsive to 
recommendation 2. 
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2. Use of Change or~ers 

ALDF project and procurement officials restricted 
competition in contracting and potentially increased 
contract costs by issuing unilateral change orders to add 
new work to several ALDF contracts. 

NPR 7.103-2, "Changes," clause specifies that "The 
Contracting Officer may at any time, by written order, and 
without notice to the sureties, make changes, within the 
general scope of this contract • " Identical or 
similar wording is included in FAR 52.243-1 and FAR 
52.243-4. These provisions were included in the contracts 
reviewed and authorized the contracting officer to make 
unilateral changes, but only within the general scope of the 
contract. In our opinion, the clause does not authorize the 
contracting officer to add new work which is not within the 
general scope of the contract such as is described in the 
following examples. 

We reviewed the award and subsequent modifications of 
eight ALDF construction and supply contracts over $100,000 
and one contract under $100,000 for compliance with 
procurement regulations including the change clause. We 
identified 11 change orders issued under five contracts 
which added new work outside the scope of the original 
contract as follow: 

a. Contract NASl-17095. This was a negotiated fixed
price supply contract awarded on July 30, 1982 to design, 
fabricate, and deliver a high pressure L-shaped vessel for 
ALDF. The contract price of $1,489,073 was based on 
competition and was significantly less than the Government 
estimate of $2,700,000. This work was one part of a prior 
solicitation package that was cancelled because all offers 
greatly exceeded the Government estimate. Some of the work 
added by change orders and discussed below was also included 
in the cancelled solicitation; however, none, in our 
opinion, was within the general scope of Contract NAS1-
17095. The following change orders were issued to add new 
work which increased the contract price by $1,350,000: 

(1) Change order 5 was issued to make several 
changes within the contract scope and add design and 
fabrication of an air manifold to the work scope. The air 
manifold was a component separated from the L-shaped vessel 
by several feet of air piping for which the installation was 
added to this contract later by change order 8. A Justi
fication for Noncompetitive Procurement was prepared on 
October 1, 1982 to recommend the air manifold work be 
awarded to the contractor without competition, indicating 
LaRC determined initially this effort was new work. 
However, procurement officials subsequently determined that 
this effort could be added as a.change order. The contract 
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price was increased by $361,000 as a result of this change. 
About $230,000 related to the new work. 

(2) Change order 8 was issued to add field 
fabrication and erection of the air piping system to the 
contract. The contract price was increased by $224,439 for 
the new work. 

(3) Change order 22 was issued to add design, 
fabrication, delivery, and testing of a compatibility nozzle 
to permit testing with an existing carriage and existing 
propulsion control valve. At the time the change was issued 
it was uncertain when the new valve would be completed. 
Therefore, expedited procurement of the compatibility nozzle 
was desired to permit the resumption of limited research 
testing on schedule. A separate delivery schedule of 270 
days (about November 13, 1984) was established for this 
component and the fabrication was done by a subcontractor. 
After the main valve was delivered, project management's 
attention was directed elsewhere and the nozzle was not 
delivered until November 1985. The separate delivery 
schedule, fabrication by a subcontractor, and late delivery 
all lend support to this item being new work that should 
have been obtained by a new procurement. The contract price 
was increased by $402,540 as a result of this change. 

(4) Change order 25 was issued to add relocation 
and modification of the existing air bottles to the scope of 
work. The air bottles contain the pressurized air which 
causes the water to be expelled from the L-shaped vessel 
when the propulsion valve is opened. Work on the air 
bottles was not included in the contract work scope. The 
contract price was increased by $125,305 as a result of this 
change. 

(5) Change order 26 was issued to add fabrication 
and delivery of a flow straightener to the scope of work. 
The flow straightener directs the flow of water released by 
the propulsion valve against the test carriage. The flow 
straightener is on the opposite side of the valve from the 
L-shaped vessel. Specifications related to the flow 
straightener were not included in the original scope of 
work. The contract price was increased by $89,072 as a 
result of this change. 

(6) Change order 27 was issued to add 
installation and alignment of the rails on the new track 
extension. This work was originally awarded under separate 
contract which was descoped and cancelled when the con
tractor failed to perform. The rails form the track on 
which the carriage travels and have no relationship to the 
L-shaped vessel. The contract price was increased by 
$239,482 as a result of this change. 
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(7) Change order 30 was issued to modify 
existing transfer dolly. The transfer dolly is used to 
the test carriage to another building for repair 
storage. The dolly is located at the other end of the 
track from the L-shaped vessel. The contract price 
increased by $29,000. 

the 
move 

and 
test 

was 

The effect of adding new work by change order is that 
competition is restricted, controls including written 
justifications and approvals for noncompetitive procurements 
are bypassed, and costs are potentially increased. On NAS1-
17095 the potential for increased cost is shown by comparing 
the relationship between the Government estimate and the 
negotiated price for the initial competitive award with the 
same relationship for the compatibility nozzle added by 
change order 22. The original contract price of $1,489,073 
was significantly less than the Government estimate of 
$2,700,000. The $402,540 negotiated in March 1985 to 
definitize change order 22, however, was significantly more 
than the Government estimate in May 1983 of $279,000. Other 
change prices were negotiated much closer to the estimates, 
but, as expected without competition, none were 
significantly below. 

In another example, the contractor on NASl-17095 
submitted a budgetary estimate of $108,000 for installing 
rails in Buildings 1261 and 1262. Another contractor 
proposed $80,000 for the same work. Both contractors were 
already on site and submitted their estimates in expectation 
of a change order on a noncompetitive basis. Although the 
award was made to the second contractor at a 26 percent 
lower price, competition may have reduced the price even 
more. 

b. Our review found new work was also added by change 
order to several other contracts. Some of the more 
significant examples follow: 

(1) Contract NASl-17354. This contract was 
awarded for fabrication, testing and delivery of a main 
carriage for ALDF. Change order 7 was issued to add repair 
of the existing carriage which had been damaged in an 
accident in January 1982. This work was outside the scope 
of the original contract and resulted in a price increase of 
$194,845. 

2) Contract NASl-170S9. This contract was 
awarded for delivery of the carriage arrestment system. 
Change order 9 added installation of the system to the scope 
of work and resulted in an increased price of $111,826. 

(3) Contract NASl-17834(c). This contract was 
awarded for constructing an addition to Building 1262 and a 
transfer track between Buildings 1261 and 1262 (Exhibit 1). 
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Change order 4 was issued to add installation of rails and 
rail supports inside both buildings. The work added by this 
change was also considered for addition by change order to 
Contract NASl-17095 as discussed above. Initially, the'work 
inside Building 1261 was included in Contract NASl-17646(c) 
which was closed before significant work was performed as 
discussed in Condition Sb. The various options considered 
for performance of the work show it was new work outside the 
general scope of NAS1-17834(c). The contract price was 
increased by $80,000 as a result of the change. 

(4) Contract NASl-17164(c). This contract was 
awarded for construction of a 300-foot extension to the ALDF 
track foundation. Change order 7 was issued to add an 
additional 313 feet to the track foundation. This ad
ditional footage was included in the approved project but 
had been postponed until the availability of sufficient 
funding was assured. The additional work was outside the 
scope of the original contract and could not properly be 
added by change order. A sole-source award to the on-site 
contractor may have been justified but required documen
tation and approval of the reasons involved. The contract 
price was increased by $321,840 as a result of this change. 

The Comptroller General (CG) has ruled on several cases 
where new work was added by modification similar to the ALDF 
cases discussed above. In Procurement Decision B207389 the 
CG concluded fl. •• that the contracting parties may not 
change the terms of a contract to interfere with or defeat 
the purposes of competitive procurement." In regard to 
adding work under the changes clause, the CG commented, "In 
our view, the clause permits extra or changed work only in 
connection with work contemplated or specified in the 
contract" and " ..• the purposes of competitive procurement 
were defeated by the improper. .• contract modification 
incorporating the new work." In 41 Compo Gen. 484 (1962), 
the CG was not persuaded that the agency's explanation that 
the contractor was already on-site, knew the existing 
conditions and offered the greatest assurance of satisfying 
the agency's needs justified the modification. We believe 
the CG rulings in 8207389 (1982) and several other 
decisions support our position. 

On Contract NASl-17524(c) and other construction 
contracts, the contracting officer designated certain 
responsibilities for contract administration to a technical 
representative. The associated instructions stated in part, 
"No new work outside the scope of the contract specifi
cations shall be directed or implied. Such efforts shall be 
treated as new procurements and submitted to the Acquisition 
Division in accordance with applicable procedures." We 
believe this further supports our position that it is not 
proper to add new work by change order. 
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In summary, we believe LaRC contracting officers 
improperly applied the authority provided by the "changes" 
clause by citing it as the basis for adding new work to 
existing contracts. As a result, the purposes of competitive 
procurement were defeated and excess costs were possibly 
incurred. Sole-source procurement of some of the efforts 
described above may have been justified, but, when that 
occurs, the procurement regulations require the reasons and 
appropriate approvals to be documented. 

We believe the basic cause of this condition was a lack 
of clear guidance regarding the circumstances when the use 
of the change order is appropriate. The relatively short 
time and administrative effort involved in adding work by 
change order versus processing a new procurement was also a 
contributing factor. LaRC procurement officials need to 
develop guidelines or establish procedures to ensure change 
orders are properly used. 

RECOMMENDATION 

3. We recommend that AD management take action to ensure 
the authority to alter the scope of the contract provided by 
the "changes" clause is properly applied. 

MANAGEMENT RESPONSE 

We concur with the recommendation; however, in most 
cases we could have used the negotiation authority found in 
u.S. Code 2304(a)(lO)(xvii) to accomplish the same results 
except we saved some time by using the change orders. We 
feel that the changes issued to contracts on this project 
were in the best interest of the Government, minimized 
overall cost to the Government by keeping the number of 
contractors on site at any given time to a minimum, and by 
processing the change requests at the earliest possible 
time. 

ADDITIONAL COMMENT 

We do not believe a conclusion that overall cost was 
minimized can be drawn without knowledge of the impact of 
competitive market forces. However, we plan to evaluate the 
actions taken to ensure proper application of the authority 
to modify the contract scope provided by the "changes" 
clause during our follow-up review. 

14 



3. Documentation of Inspections • 
The inspections work performed on-site by ALDF 

contractors was not adequately documented to ensure the 
contractors complied with the contract terms and specifi
cations. Without proper documentation of progress made by 
the contractor, compliance with specifications, problems 
incurred, and materials used on a daily basis as the work is 
performed, the Government may not be able establish that a 
contractor defaulted on performance or caused delays or 
other problems that may arise at a later time. 

Construction inspectors were assigned full time to the 
project to monitor contractor performance. The inspectors 
were required to complete daily reports to document the 
contractor's progress, compliance with specifications, 
problems incurred, etc. 

We reviewed the construction inspection records on two 
major contracts and found inadequate documentation as 
follows: 

a. Contract NAS1-17164(c) was awarded to provide the 
extension to the test track foundation and required numerous 
pours of concrete. A cursory review of construction inspec
tion reports showed no reports existed for various periods 
during the performance period. Subsequently, we reviewed the 
inspection reports for dates when significant concrete pours 
were made as indicated by the existence of test reports from 
a testing laboratory. We found 19 of the 36 tests, for 
which test reports had been submitted to NASA, were not 
documented in inspection reports. In 16 of the 19 cases no 
inspection reports were on file. As a result of inadequate 
documentation, we were unable to determine whether all tests 
were performed and if they were conducted in accordance with 
contract specifications. 

b. Contract NAS1-17524(c) was awarded to provide 
services and materials for the transfer station, impact 
barrier and re-erection of Building 1261. We reviewed the 
construction inspection reports and found the following 
examples of deficiencies in documentation: 

(1) Daily inspection reports were not on file for 
the periods November 3, 1983 through January 2, 1984 and 
March 6, 1984 through April 20, 1984 as well as several 
other dates during the performance period. 

(2) Although CMU inspectors initiated the use of 
a new inspection log book in mid-1982 to provide better 
documentation of inspection functions performed on formal 
contracts, the ALDF inspectors did not begin to use the log 
book until May 1984. The new log book provided sections for 
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recording critical data, but the ALDF inspectors made no 
entries in the several sections as follows: 

(a) A schedule of noncompliance items was 
not completed. 

(b) The record of contractor submittals was 
not completed. 

(c) The record of 
materials was not completed. 

Government-furnished 

(3) Before the contractor comes on-site, the eMU 
prepares a list of critical specifications that must be 
checked. The ALDF inspectors did not use a similar pro
cedure to ensure critical specifications were monitored. 

(4) Paint was applied on several days when the 
temperatures exceeded the maximum specified in the contract. 
The inspection records did not comment on the circumstance 
that permitted this to be done. 

(S) The records did not document whether preser
vation was applied to cut portions of treated lumber as 
specified. . 

(6) The records did not show whether any check 
made to ensure materials such as paint or plywood complied 
with specifications. 

Without adequate documentation by construction inspec
tors, it is not possible to determine whether contractors 
complied with critical 'contract specifications. 

Several causes of the inadequate documentation exist. 
Firstly, the ALDF inspectors did not use procedures and 
controls developed for the CMU inspectors because they were 
under the organizational control of the project office. The 
periodic reviews of inspection logs which were done routine
ly by eMU management were not performed by ALDF project 
management. Project officials may have been less aware of 
the necessity for thorough documentation than eMU manage
ment. 

A lack of manpower was also a contributing factor. 
Several major contracts were being performed concurrently 
and the ALDF inspectors had the responsibility for monitor
ing each one. Assistance from eMU inspectors was not 
obtained until the latter stages of the project. 

We were informed during the review that the inspection 
function on future projects might be provided and organi
zationally controlled by eMU. We believe this plan should 
be implemented because CMU has several inspectors and has 
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more flexibility to move them to critical jobs on a daily 
basis. CMU also has established more stringent procedures 
and requirements for documenting inspections. 

We reviewed inspection records prepared by CMU only 
where they assisted the ALDF inspectors on the contracts 
examined. However, we found their records often did not 
document that checks were made to ensure materials used by 
contractors complied with specifications and approved 
submittals. We believe such checks should be performed and 
documented to reduce the risk to the Government in the event 
of future claims. 

RECOMMENDATIONS 

We recommend that: 

4. Systems Engineering and operations (SE&O) management 
implement a plan to perform the inspection function on 
future facility projects with eMU inspectors and/or use the 
procedures and controls that have been established by that 
group for documenting the inspection results. 

5. CMU revise inspection procedures to include documenta
tion of checks made to ensure the materials delivered to the 
site and used on the contracts comply with contract specifi
cations and/or approved contractor submittals. 

MANAGEMENT RESPONSE 

We concur with the recommendations. 

ADDITIONAL COMMENT 

SE&O management has agreed to use 
future facility projects. This action 
recommendation 4. 

eMU inspectors 
is responsive 

on 
to 

CMU has begun documenting the checks made to ensure 
materials delivered to the construction site comply with 
specifications. This action is responsive to recommendation 
5. 
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4. Contract Files Maintained by Facilities Engineering 
Division 

The official contract files for contracts administered 
by the Facilities Engineering Division (FENGD) sometimes did 
not contain the documents needed to support and explain 
various contractual actions. No standards were used for 
file maintenance of certain documents. As a result, it was 
often difficult to locate needed documents or determine the 
status of a contractual action or contract requirement at 
any point in time. The problems we identified, however, 
related only to the documentation of certain actions and do 
not reflect on the performance of the overall administration 
functions. 

Except for inspection records, the official contract 
files for contracts administered by FENGD, including the 
AtDF contracts, were maintained by a single NASA employee 
assigned to the Technical Management Control (TMC) Section. 
The files were kept in a trailer located behind Building 
1209. Inspection records were kept by the construction 
inspectors and sent to (THC) files sometime after the 
contract is completed. For the ALDF project, the inspection 
records for all contracts were retained by the inspection 
office awaiting completion of the entire project. 

During our review, we examined several contracts admin
istered by FENGD and noted deficiencies in file maintenance 
as follow: 

a. On Contract NASl-17354 the official contract files 
did not contain some or all of the required documentation 
including cost proposals, technical evaluations, audit 
reports, and negotiation memoranda for Modifications 10, 11 
and 12. These documents were located in the work file 
maintained by the contract specialist. 

b. On Contract NASl-17524(c) the official file for 
Modification 9 did not contain a proposal from the contrac
tor supporting part of a claim for equitable adjustment. 
The proposal was located in the specialist's work file. 

c. Change order 26 on Contract NASl-17095 and all 
supporting documentation was not contained in the official 
contract files. 

d. On Contract NASl-l7834(c) the official contract 
file did not contain negotiation memoranda to document the 
results of negotiations for Modifications 4 and 7. The file 
also did not contain a list of subcontractors and the 
certification by the contractor that required clauses were 
included in subcontracts. 
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e. On Contract NASl-17164(c) a portion of the 
contract file had been microfilmed and another portion was 
still maintained in hard copy. The Contract specialist had 
documents pertinent to several modifications filed in a work 
file which had not been microfilmed. Construction inspec
tion records were retained in the inspector's trailer in 
hard copy. In addition the microfilmed files contained more 
than one copy of several documents including bid submittals 
and contract specifications making it difficult and time 
consuming to locate desired documents. 

Several factors were responsible for the problems 
found. Contributing factors included the contracting 
officers being outside the organization structure~ main
tenance of unofficial files by contract specialists, 
workpackage managers, and the project office1 the type of 
contracts administered and limited manpower. 

FENGO contract specialists were not supervised by 
contracting officers. This influenced the control the 
contracting officer had to ensure the contract files were 
properly maintained and the contract specialists were aware 
of the required documentation. Management attempted to 
improve this condition by relocating a contracting officer 
to the TMC area to permit more direct involvement with the 
contractual actions performed in FENGO. 

In addition to the official contract files, unofficial 
files of ALOF contract documents were kept in several 
locations. The contract specialist kept a work file of 
documents related to each contract modification. The work' 
package managers kept files of required submittals, certifi
cations, test reports, and other correspondence related to 
the contracts included in their workpackages. The ALOF 
Project Office maintained correspondence files containing 
submittal data, drawing files, and other documents related 
to all ALDF contracts. The project construction manager 
kept files which included documents related to contracts. 
Construction inspectors kept files of some contractor 
submittals in addition to the inspection records. With 
several files containing duplicate documents, original 
documents occasionally were filed in unofficial files 
without distribution to the official files. Some documents 
which were routed to official files could not be filed 
because they did not contain sufficient information to 
identify the proper file. 

Most of the contracts maintained in FENGO are con
struction contracts which include documents such as 
drawings, contractor submittals, certifications, test 
reports, and progress reports which are not a part of supply 
contracts. No specific guidelines have been developed to 
provide consistent filing of these documents. Other 
documents unique to construction contracts include bonds, 
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cost breakdowns, subcontract listings and certifications, 
and progress schedules. A consistent file structure for 
these documents has been established, but controls do not 
exist to ensure the documents are placed in the official 
file. After completion, contract files are microfilmed to 
provide a permanent record. No guidelines or controls exist 
to ensure the microfilm file contains all pertinent docu
ments and extraneous and duplicate documents are removed. 

We believe FENGD and AD management should develop 
guidelines for the maintenance of contract files admin
istered by FENGD to ensure the inclusion of all pertinent 
documents and the exclusion of extraneous and duplicate 
documents. Consideration should be given to maintaining 
only one set of contract files to be used by all parties. 
An alternative would be to assign the responsibility for 
various elements of the official files to groups or indi
viduals most familiar with the documents involved. The file 
should be maintained or at least periodically reviewed by 
someone familiar with the contract and subjected to a final 
review to verify the inclusion of required documents and the 
elimination of duplicates prior to microfilming. A file 
structure should be developed to provide consistent filing 
on all contracts. 

RECOMMENDATION 

6. We recommend that FENGD and AD management develop and 
implement guidelines for the maintenance of contract files 
administered by FENGD. 

MANAGEMENT RESPONSE 

We concur with the recommendation. The official 
construction contract files have been transferred to 
Acquisition Division and will be maintained under the same 
guidelines as all other contracts at LaRC 

ADDITIONAL COMMENT 

The Center's action is responsive to recommendation 6. 
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5. Enforcing Compliance with Contract Terms 

Events that occurred on several of the ALDF contracts 
examined indicate LaRC was reluctant or unable to enforce 
contract terms and conditions. This reluctance increases 
the likelihood of future awards to contractors which are not 
fully qualified to perform the work. This could result in 
performance delays and in possible overall cost increases. 

OUr review identified events that occurred on several 
contracts which indicate a reluctance or inability to 
enforce contract terms: 

a. Contract NASl-16240 was a fixed-price award on 
May 21, 1980 to an AlE firm in the amount of $828,000 for 
preparation of final design, drawings, specifications, and 
estimates for modifications to ALDF. The contractor was 
unable to perform some requirements and experienced delays 
in others. In August 1981, LaRC verbally agreed to treat 
some of the more stringent design requirements as "goals." 
In November 1981, the contracting officer and a former 
Director, SE&O examined, without any detailed analysis or 
audit, an unsubmitted claim in the amount of $354,000 and 
offered the contractor a settlement of $82,000. The settle
ment offer included accepting an uncompleted design for the 
new ALDF carriage. Documentation for the settlement in
dicated the contracting officer estimated NASA had ex
perienced damages of at least $1,250,000 caused by the 
contractor. In February 1982, the contractor submitted a 
formal claim in the amount of $82,000 which was accepted by 
NASA. The contract price was increased by modification 
dated May 10, 1982. The agreed-to lessening of specifica
tion requirements was not incorporated into the contract and 
no final report was ever received. 

b. Contract NASl-17646(c) was awarded on January 4, 
1984 in the amount of $269,125 for installation of rails for 
the 613 feet of test track and 107 feet of storage track. 
In April 1984 LaRC determined the contractor was making poor 
progress and probably would not be able to complete the 
contract successfully. In lieu of terminating the contract, 
LaRC negotiated a settlement agreement to accept the very 
limited progress made by the contractor for $45,000 and 
closed the contract. The authority cited on the supple
mental agreement was "Mutual Agreement." Since the contract 
was not terminated, no audit of the contractor's proposal 
was required. The installation of the 613 feet of test 
track rails was the added to Contract NASl-17095 by change 
order which was later definitized at $239,482. The instal
lation of the 107 feet of storage track was added as a part 
of a change order to Contract NASl-17834(c) which was 
definitized at $80,000. 
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c. Contract NASl-17255(c) was awarded on December 17, 
1982 in the amount of $33,500 for modifying ALDF air 
bottles. The completion date was April 18, 1983. In early 
April 1983, LaRC determined the contractor would not be able 
to complete the job on time which would have a serious 
impact on the other contractors in the area. In lieu of 
termination, LaRC descoped the contract, citing authority 
pursuant to the "changes" clause, to specify performance of 
only the work that had been completed and negotiated a final 
contract price of $26,646. Discussions indicated the 
contractor actually performed only a small part of the work 
originally specified. The remaining work was added by 
change order to NASl-17095 in May 1984. The contract price 
was increased by approximately $47,000 to complete the work. 

d. As discussed in Condition 1, S&Q Corporation was 
relieved from compliance with various contract terms and 
conditions on Contract NASl-17009 without consideration. 

Several factors were cited as reasons why these con
tract specifications had to be relaxed or reduced. In two 
cases, overly stringent specifications for a fixed-price 
contract was a factor. On NAS1-16240, the contracting 
officer noted the technical specifications were "a com
mercial impossibility" under a fixed-price contract. On 
NASl-17646(c), the contracting officer indicated "the 
Government would • examine the specification to make 
them more commercially feasible." 

Another factor cited was the possibility for delays and 
the potential for high costs that could result from 
terminations for convenience. Although several contractors 
did not prosecute the work required by the contract with 
such diligence as would insure its completion within the 
time specified in the contract, which is the basis for 
termination for default, termination for default was usually 
not considered as an option. Instead, LaRC relieved the 
contractors of various performance requirements and 
negotiated agreements to pay the contractor's incurred costs 
plus profit, in some cases without audit, and without regard 
for the ratio of the cost of work completed to the total 
contract price. 

LaRC's reluctance to enforce compliance with the terms 
and conditions of contracts could result in the award of 
future contracts to contractors without the resources or 
qualifications to perform the work. Based on experience, 
contractors know that there is little likelihood that they 
will suffer any harm or penalty for failure to comply with 
the contract specifications. They can bid on jobs beyond 
their capabilities, recover their costs and a profit, and be 
relieved from some or all performance requirements. As a 
result, bids may be received from and awards made to con
tractors with limited capabilities. 
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Another result may be that some contractors are 
encouraged to submit unrealistically low bids believing that 
LaRC will relax specifications if they are unable to perform 
at a profit. 

We recognize an effective program to enforce compliance 
with contract terms requires a coordinated Center-wide 
effort involving technical, procurement, legal and other 
personnel. However, we believe stricter enforcement of 
contract terms would ultimately reduce problems and could 
result in lower costs. If LaRC developed a reputation for 
enforcing compliance, contractors would be relUctant to bid 
on jobs if they had reservations on their ability to per
form. Also, they would be more likely to submit realistic 
bids. consequently, the problems that occur after award 
should be significantly reduced. While the initial contract 
prices would likely increase, the overall cost including 
the in-house costs related to resolving problems and 
assisting contractors in performance of the contract could 
be reduced. 

We believe LaRC should improve the reviews of technical 
specifications to increase the assurance that they are 
reasonable, attainable and consistent with the planned 
contract type before inclusion in the solicitation. Then, 
after award, LaRC should more strongly enforce compliance 
with the specifications, obtain equitable consideration if 
specifications must be relaxed, and exercise termination 
rights if the contractor cannot perform. OVer a period of 
time, these actions, coupled with increased competition, 
should result in awards to responsible and qualified 
contractors, less problems and assistance after award, and 
potentially lower overall costs. 

RECOMMENDATIONS 

We recommend that: 

7. SE&O management emphasize the importance of reviews of 
technical specifications to increase the assurance that they 
are reasonable, attainable, and consistent with the planned 
contract type. 

8. LaRC management develop a Center-wide program involving 
technical, procurement and legal office personnel directed 
toward more strongly enforcing compliance with contract 
terms and conditions. Contracting officers obtain equitable 
consideration if specifications are relaxed or initiate 
terminations for default unless the causes were beyond 
control and without the fault or negligence of the 
contractor. 
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MANAGEMENT RESPONSE 

We concur with recommendation 7. All program directors 
(including the Director for SE&O) have included in their 
performance plans a requirement to review all specifications 
to assure that they are complete, reasonable and attainable; 
set forth the Government minimum requirements~ and do not 
restrict competition. Accordingly, every level of manage
ment has been instructed to review specifications and our 
goal is to produce the most accurate procurement package 
possible for each acquisition. 

ADDITIONAL COMMENT 

The Center's actions are responsive to recommendation 
7. 

MANAGEMENT RESPONSE 

We concur with recommendation 8. It has been our goal 
to strongly enforce compliance with the contract terms and 
conditions, and we believe we do so to the best of our 
abilities with the resources available considering the 
"field environment" where projects of this magnitude are 
carried out. 

ADDITIONAL COMMENT 

This recommendation involves the entire Center's 
philosophy that has evolved over many years in dealing with 
contractors. We believe an increased emphasis on enforcing 
compliance is a positive step toward changing the philosophy 
and complies with the intent of recommendation 8. 
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C;ENERAL COMMENTS 

During our review, we identified a condition which 
warrants management attention but was not significant enough 
to require a formal recommendation. LaRC procured a trailer 
with C of F funds appropriated for the ALDF project and used 
the trailer at another location on the Center. The result 
was an inappropriate expenditure of $8,078 of project funds. 

An addition to Building 1262 was included in the scope 
of the original ALDF project. Subsequently, this effort was 
deleted from the project to ensure the availability of funds 
for more critical work elements. Later, when several 
contracts were awarded below the estimated costs, funds 
became available and the addition to Building 1262 was 
reinstated to the project. 

During the time the work was deleted, LaRC management 
selected an area adjacent to Building 1262 as the location 
for a trailer complex to house personnel temporarily 
displaced by the rehabilitation of Building 1297 (not part 
of ALDF). The location was selected because of its 
proximity to the research facilities used by the displaced 
personnel. 

When the addition to Building 1262 was reinstated to 
the project, the trailer complex had to be relocated. The 
only location found suitaele did not have access to restroom 
facilities, so a trailer containing restrooms had to be pur
chased. Since the purchase was at least indirectly related 
to the ALDF project and no other funds were available, LaRC 
management decided to use ALDF funds to buy the trailer. On 
July 26, 1984, purchase order L72920B was awarded for 
$8,166. 

The NASA Budget Administration Manual (NHB 7400.1C), 
paragraph 3402d, specifies, "The use of resources authori
ties by NASA officials shall be limited to approved projects 
and activities and within the terms of, and limited by, 
approved resources authority allocations .ft We 
believe the use of funds appropriated for the ALDF project 
to procure a trailer not intended for use on the project is 
not a proper expenditure. To rectify this matter, the ALDF 
project funds used to purchase the trailer should be 
reinstated to the project. 

This audit was performed by Mr. Richard W. Hess, who is 
available to provide additional information on the results. 
We extend our appreciation to the ALDF project manager, 
project personnel, AD personnel and others contacted during 
this review for their cooperation and assistance. 
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Appendix A f\U\SI\ 

Reply 10 Ann 01 111 July 16, 1986 

TO: 18l/Director, Center OIG, LaRC 

FROM: lll/Assistant Director for Management Operations 

SUBJECT: Draft Audit Report on Modifications to the Aircraft 
Landing Dynamics Facility, Langley Research Center, 
A-LA-85-004 

The following comments are provided in response to the subject 
report: 

General: 

We appreciate the IG's overall comment that the project was 
well-managed and we recognize that a review of the many thousands 
of ~ecisions that were made during the life of the project might 
raise some procedural questions. Project decisions were made 
keeping in mind the overall complexity of the job, the presence 
of many contractor personnel onsite at any given time, and the 
urgency of the project (i.e., shuttle tire testing requirements). 
We believe that the Government's interest was best served by the 
overall decisions that were made and that the project was 
successfully completed. In addition, all technical objectives 
were completed within the approved cost limits. 

Observations and Recommendations 

Recommendation 1.- LaRe management continue to work with 
Headquarters to ensure adequate funds and resources are provided 
for preliminary design and analyses on C of F projects for 
construction and modification of research facilities. 

We concur with the recommendation. 

Recommendation 2.- AD management ensure that any agreements 
negotiated with contractors are executed by formal modifications 
to the contracts. 

We concur with the recommendation. 

Recommendation 3.- We recommend that AD management take 
action to ensure the authority to alter the scope of the contract 
provided by the ·changes· clause is properly applied. 

We concur with the recommendation; however, in most 
cases, we could have used the negotiation authority found in U.S. 
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Code 2304(a)(lO)(xvii) to accomplish the same results except we 
saved some time by using the change orders. We feel that the 
changes issued to contracts on this project were in the best 
interest of the Government, minimized overall cost to the 
Government by keeping the number of contractors onsite at any 
given time to a minimum, and by processing the change requests 
at the earliest possible time. 

2 

Recommendation 4.- Systems Engineering and Operations (SE&O) 
management implement a plan to perform the inspection function on 
future facility projects with CMU inspectors and/or use the 
procedures and controls that have been established by that group 
for documenting the inspection results. 

We concur with the recommendation. 

Recommendation 5.- CMU revise inspection procedures to 
include documentation of checks made to ensure the materials 
delivered to the site and used on the contracts comply with 
contract specifications and/or approved-contractor submittals. 

We concur with the recommendation. 

Recommendation 6.- We recommend that FENGD and AD management 
develop and implement guidelines for the maintenance of contract 
files administered by FENGD. 

We concur with the recommendation. The official 
construction contract files have been transferred to Acquisition 
Division and will be maintained under the same guidelines as all 
other contracts at LaRC. 

Recommendation 7.- SE&O management emphasize the \mportance 
of reviews of technIcal specifications to increase the assurance 
that they are reasonable, attainable, and consistent with the 
planned contract type. 

We concur with the recommendation. All Program 
Directors (including the Director for SE&O) have included in 
their performance plans a requirement to review all specifica
tions to assure that they are complete, reasonable, and 
attainable1 set forth the Government minimum requirements: and 
do not restrict competition. Accordingly, every level of manage
ment has been instructed to review specifications and our goal is 
to produce the most accurate procurement package possible for 
each acquisition. 

Recommendation 8.- LaRC management develop a Center-wide 
program involving technical, procurement, and legal office 
personnel directed toward more strongly enforcing compliance with 
contract terms and conditions. Contracting officers obtain 
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equitable consideration if specifications are relaxed or initiate 
terminations for default unless the causes were beyond control 
and without the fault or negligence of the contractor. 

We concur with the recommendation. It has been our 
goal to strongly enforce compliance with the contract terms and 
conditions, and we believe we do so to the best of our abilities 
with the resources available considering the "field environment" 
where projects of this magnitude are carried out. 

In summary, LaRC is very proud of its many experimental research 
facilities and especially the Aircraft Landing Dynamics Facility. 
The increased research capability of this facility can be 
attributed to the hard work of a dedicated team consisting of 
researchers, engineers, support personnel, and contractors and 
represents many man-years of effort and approximately $15 million 
of construction funding. The results of their labor have already 
been utilized in the research conducted on the shuttle landing 
system. The many decisions made during the overall duration of 
the project resulted in a facility being completed within funding 
limits and in time to conduct needed research and at the lowest 
cost to the Government. 

Sidnet F. Pauls 
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Reply 10 Alln of: 

Office of Inspector General. 
( 

Lewis Research Center 
Cleveland, Ohio 44135 

NI\SI\ 
National 
Aeronautics and 
Space 
Administration 

W/0160 November 18, 1988 

TO: 0100/Director 

FROM: 0160/Center OIG, LeRC 

SUBJECT: Report on Audit of the Disposition of 
Atlas and Centaur Property 
A-LE-88-002 

INTRODUCTION 

The NASA Office of Inspector General (OIG) has completed an audit 
of the disposition of Atlas and Centaur property by the NASA 
Lewis Research Center (LeRC). The audit was conducted in 
accordance with the authority and responsibility contained in 
NASA Management Instructions 1103.27 and 9910.1, as amended. 

Approximately fifty-nine (59) major contracts, valued in excess 
of $1.5 billion, had been issued by LeRC to support NASA's Atlas 
and Centaur programs. As a result of the commercialization of 
the Atlas/Centaur (A/C) program in 1987 and the termination of 
the Shuttle/Centaur (S/C) program in 1986, NASA became 
accountable for the disposition of approximately $360 million in 
residual Government-owned, contractor held, Atlas and Centaur 
property. 

The residual property included flight 
such as vehicle components and parts, 
tooling, ground support equipment, raw 
work-in-process items. 

and non-flight hardware 
special test equipment, 

materials and terminated 

The primary contractor for the A/C and Sic programs was the 
General Dynamics Corporation (GDC). The major associate 
contractors were Rocketdyne, Pratt & Whitney, Honeywell and 
Teledyne. 

In a March 1987 agreement, NASA authorized GDC to manufacture and 
operate the A/C vehicle as a private sector venture. The 
agreement was made with the approvals of the cognizant House and 
Senate committees as provided by NASA Authorization Act of 1984 
(42 USC 2465). 

The initial property disposition mode included: the retention by 
NASA of a damaged A/C vehicle (A/C 68) for rehabilitation and 
launch; the retention by GDC of some flight property, at cost, 
with credits to the original contracts; the transfer to the Air 
Force of certain property needed for their Titan/Centaur program; 
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and the sale of surplus property through the Defense Contract 
Administration Services (DCAS). 

Later, GDC proposed to provide NASA with commercial A/C launch 
services in exchange for certain Atlas and Centaur property. 
Some of the property would transfer to GDC at full book cost, 
some at fair market value and some at scrap value. 

In september 1987, studies were requested by NASA Headquarters to 
evaluate the barter approach. A stated objective regarding the 
property was to support Presidential and Congressional policies 
by complete NASA withdrawal from the A/c program. 

NASA believed that existing property not needed by the Air Force 
was sufficient to cover commercial services needed to launch at 
least two satellites without additional funding. 

One satellite was the Fleet Satellite Communications (FLTSATCOM) 
for the u.S. Navy. This satellite was originally scheduled to be 
launched in July 1987 by NASA on A/C 68 before the vehicle was 
significantly damaged during launch preparation. 

The other satellite to be launched was the Combined Release and 
Radiation Effects Satellite (CRRES), a joint NASA and Department 
of Defense project. The CRRES launch required a new A/C vehicle. 

On July 29, 1988, the NASA Deputy Administrator authorized 
proceeding with the barter negotiations. LeRC was directed to 
develop and fully document the basis and rationale for trading 
any Atlas and Centaur property at less than the Government cost. 
LeRC was also required to obtain Air Force written concurrence to 
include Sic residual flight hardware and Atlas and Centaur 
non-flight property in the barter. 

As a result of these requirements, all dollar assignments for 
property exchanged at less than book value were being justified 
and documented in the LeRC contract files. As of September 30, 
1988, documentation to support the barter transaction was still 
being developed and finalized. 

In July and August 1988, written concurrence was received from 
the Air Force to include certain property in the barter agreement 
as long as two conditions were met. These were: 

" a. The agreement must stipulate that u. S. Government 
missions requ1r1ng use of the equipment shall be accorded 
priority in its use over commercial business. 

b. The u. S. Government shall not be charged rent or use 
fees except for normal share of maintenance costs ••. " 

On August 30, 1988, LeRC received instructions from NASA 
Headquarters to include the conditions in the barter contracts. 
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AUDIT OBJECTIVES AND SCOPE 

The purpose of the audit was to assess the management of the 
disposition of residual Atlas and Centaur property. Specific 
audit objectives were to evaluate: the planning process for 
asset disposition, coordination activity with the contractors, 
and compliance with applicable regulations and policies. 

The audit was performed in accordance with generally accepted 
Government auditing standards and included such examination and 
tests of applicable records and documentation as was considered 
necessary in the circumstances. 

The audit relied upon the independent review certification and 
oversight provided by DC AS to the effect that contractor reported 
quantity and cost of the residual Atlas and Centaur property was 
reasonably correct. 

RESULTS OF AUDIT 

The OIG found during the audit process that the proposed barter 
of Atlas and Centaur property for launch services was outside the 
scope of the agreement with GDC for commercializing the AIC 
vehicle for which formal Congressional notice wa,s needed. 

In substance, the barter arrangement would represent an estimated 
$79.8 million NASA appropriation augmentation which could be 
considered improper unless the barter was sanctioned by the 
Congress as part of the commercialization of the Alc vehicle. 
Lacking such a sanction, NASA could be required to pay the u.S. 
Treasury an amount equal to the augmentation. 

During June and July 1988, LeRC and NASA Headquarters project 
management personnel for the AIC and sic programs were verbally 
notified of the OIG concern. By August 15, 1988, letter, the OIG 
Associate Attorney-Advisor cited legal rationale for the OIG 
concern. The letter was forwarded August 17, 1988, to NASA 
project personnel for consideration pending audit conclusion. 

During August 1988, NASA project personnel verbally advised the 
OIG that NASA Headquarters was taking action to properly notify 
the cognizant Congressional committees about the barter. By 
letters dated September 14, 1988, the NASA Administrator formally 
notified the cognizant committees about the barter expected to be 
consummated in contracts awarded on or after October 15, 1988. 

The September 14, 1988, notification resolved the OIG's major 
audit concern with the barter of Atlas and Centaur property. 

By letter dated November 4, 1988, LeRC management provided to the 
OIG, in chronological sequence, all references of NASA's notifi
cation to Congress of the trade and barter. See Appendix A. 
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As of September 30, 1988, final Contractor inventory valuation 
and the resultant contractual settlement for the Atlas and 
Centaur property exchange had not occurred. Therefore, we were 
unable to render an opinion on this aspect of the Atlas and 
Centaur property disposition. 

OTHER OBSERVATIONS 

An analysis was performed to determine whether the barter of 
property would provide a return on the Government's investment 
which would not directly subsidize GDC pursuant to the intent of 
the Commercial Space Launch Act of 1984 (P.L. 98-575). The 
criteria used was the General Services Administration (GSA) 1987 
experience in selling NASA property. 

The analysis showed that the barter approach will likely result 
in an overall 29 percent return on the Government's 'investment. A 
3 percent return would likely result through normal GSA sale. 

The internal controls evaluated were adequate to protect against 
material loss to the Government. Nothing came to our attention 
to indicate that any untested areas were in noncompliance with 
applicable laws and regulations. Also, no new investigative 
referrals came to our attention to indicate that there were any 
instances of illegal acts that could result in criminal 
prosecution. 

The procedures and internal controls over the planning process 
for property disposition were generally satisfactory as evidenced 
by: written action plans, meeting notes/agendas, and screening 
activities for excess and surplus property. 

The coordination with contractor activity was generally effective 
as evidenced by documentation of: procurement negotiations; 
meetings between NASA, contractor, DCAS and Defense Contract 
Audit Agency (DCAA) personnel; various memoranda for the record; 
contract records; project office records, and interim property 
storage controls. 

We found that controls were sufficient to ensure that LeRC 
personnel reviewed, analyzed, and planned the disposition in 
accordance with applicable policies and regulations. 

While the termination of the sIC contracts had extended beyond 
the one year Federal Acquisition Regulations (FAR) guideline, 
documentation supported this extension. NASA property disposal 
regulations were followed as were procedures for delegating 
certain administration and audit functions to DCAS and nCAA. 
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We extend our appreciation to the LeRC, NASA HQ, DCAA, and DC AS 
personnel contacted during this review for their cooperation. 

, 
Ralph D. Rhodes 

Appendix A - LeRC Letter dated November 4, 1988 

cc: 
LeRC: 

Subject: Congressional Notification of the Barter 
Arrangement between NASA and General Dynamics Space 
Systems Division w/enclosures (53 pages) 

lOOO/F. Povinelli 
lOOO/H. Wharton (ICO) 
3000/J. Saggio 
3300/B. Baker 
6000/V. Weyers 
6500/J. Gibb 

NASA Headquarters: 
WIRe Pelletier 
WIFe LaRocca· Jr. 
W/OIG Center Directors 
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., National Aeronautics and { 
Space Administration " 

Lewis Research Center 
Cleveland, Ohio 
44135 

Reply 10 Attn 01: 6500 4. 1988 

'10: 0160/Director. LeRC Office of Inspector General ""S2-

FROM: OlOO/Deputy Director 

NI\SI 

SUBJECT: congressional Notification of the Barter Arrangement between NASA 
and General Dynamics Space Systems Division 

REF: (a) NASA Headquarters Memo to 6500/Manager. OCtober 21. 1988. 
Congressional Notification of the Barter Arrangement between 
NASA and General Dynamics Space Systems Division 

(b) Lewis Memo from 0160/Director. 010. to OlOO/oeputy Director. 
August 1,. 1988. Audit of the Disposition of Atlas/Shuttle 
Centaur Assets A-LE-88-002 

In order to complete the barter arrangement between NASA Headquarters. Lewis 
Research Center (LeRC) and General Dynamics space systems Division (GDSSD). 
the Office of Inspector General (OIG) at LeRC recommended (ref. b. encl. 2) 
that NASA seek full Congressional notice of the transaction to avoid any 
question of improper augmentation of appropriated funds. 

Pirst. let me state that both missions. the Navy Pleet Satellite Communica
tions (PLTSATCOK) and the joint NASA/DOD Combined Release and Radiation 
Effects Satellite (CRRBS) were missions approved by Congress with appropri
ated funding. The PLTSATCOK-8 was to have been launched in September 198, by 
an Atlas/Centaur (A/C) launch vehicle and the CRRES was originally scheduled 
for launch on the STS in 1995. Because of a launch pad delay. the AC-68 
PLTSATCOK launch is now scheduled for september 1989 and the CRRES mission 
was transferred from the STS to an Atlas/Centaur vehicle with a scheduled 
launch in June 1990. 

We feel that allowing GDSSD to retain the assets in question (i.e •• barter) 
is supportive of Congressional and Presidential initiatives to facilitate the 
commercialization of space launch services as embodied in the Commercial 
space Launch Act (P.L. 98-5,5) and the revised National Space Policy approved 
by the President on January 5. 1988. These arrangements will provide the 
launch services contractor with production hardware needed for commerciali
zation and the government with two launch services with the least impact on 
public funds. 

In compliance with LeRC's OIG recommendation. listed below in chronological 
order (encls. 3-8) are all references of NASA's notification to Congress of 
the Trade and Barter. As you will note from the dates of the references. 
status was provided in parallel with the barter negotiations being conducted 
between LeRC and GDSSD for the two aforementioned launch services; AC-68 
PLTSATCOK and CRRES. 

Appendix A 
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September 11. 1981 Statement 
by J. Mahon. page 3 

November 5. 1981 by 
C. Gunn 

November 9. 1981 by 
C. Gunn 

March 8, 1988 Statement 
by Adm. Truly. page 11 

March 24. 1988 

September 14. 1988 

subcommittee on space Science and 
Applications 

committee on Science. Space and 
Technology 

HoUse of Representatives 

Briefing to Senate Staffers 
Mr. M. Cress/Mr. P. Perkins 

Briefing to HoUse Staffers 
Mr. D. Clements/Mr. L. Trippet 

Subcommittee on Space Science 
and Applications 

Committee on Science. Space and 
Technology 

House of Representatives 

2 

Letter from NASA Administrator with 
enclosure to: 

a) Honorable Robert A. Roe. 
House of Representatives 

b) Honorable Bill Nelson. 
House of Representatives 

c) Honorable Donald W. Riegle. Jr. 
United States Senate 

d) Honorable Ernest F. Hollings. 
United States Senate 

Letter from NASA Administrator to: 

a) Honorable Robert A. Roe. 
House of Representatives 

b) Honorable Bill Nelson. 
House of Representatives 

c) Honorable Donald W. Riegle. Jr. 
United States Senate 

d) Honorable Ernest F. Hollings, 
United States Senate 
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Reference (a) (encl. 1) states that no inquiry was made by the Congressional 
members as a result of the September 14. 1988. letters from the NASA 
Administrator. We. therefore. feel that the concern regarding full 
Congressional notice of the transaction has been alleviated. 

It is our firm belief that NASA Headquarters, Codes KL and XC, have kept the 
COngress, the Department of Transportation and the USAF/space Division fully 
informed about the barter. 

-_fl 
~J. Ross 

8 Enclosures 

cc: 
6000/V. J. Weyers 
6500/J. W. oibb 
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National Aeronautics and 
Space Administration 

Washington, D.C. 
20546 

Ref. ( w/o encls. O 
~c1. 1 
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Reply to Attn 01: HLI 

TO: 

FROM: 

SUBJECT: 

Lewis Research Center 
Attn: 6500/Manager, Launch Vehicle Project Office 

ML/Director, Unmanned Launch Vehicles & Upper Stages 

Congressional Notification of the Barter Arrangement between 
NASA and Oeneral Dynamics Space Systems Division 

REFERENCE: (a) Chronological Listing of Congressional Notifications 
dated September 19, 1988. 

(b) Letter from LeRC 010 to 0100/Deputy Director dated 
August 17, 1988. 

Relative to the four letters included in the above reference (a), the NASA 
Administrator officially notified Congress of the intent to barter all NASA 
assets in exchange for two launch services; namelY,the Navy Fleet Satellite-8 
Communication (FLTSATCOM) and the Joint NASA/DOD Combined Release and 
Radiation Effects Satellite (CRRES). The letters sent to Congress for the 
requisite thirty (30) day review/comment cycle were dated September 14, 
1988. As of October 18, 1988, NASA Headquarters did not receive any formal 
response from Congress, henc~ the notification action is considered closed. 

AccordinglY,NASA has complied with LeRC's 010 recommendation of August 17, 
1988, to ••• ftseek full Congressional notice of the barter transaction to avoid 
any question of improper augmentation of appropriated funds ft ••• as stated in 
reference (b). 

Enclosed for your files is a set of briefing charts that were prepared in 
antici~ti~Of a Congressional request to review the barter conditions. 

\..c.fCX~-
Enclosure 

cc: 
M/Mr. Mahon 
ML/Mr. Cristofano 
HLI/Mr. Castellano 
LeRC/6500/Mr. Oibb 

6510/Mr. Muckley 
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Reply IOAUnof:W/0160 August 17, 1988 

-=: 

TO: 0100/Deputy Director 

FROM: 0160/Director, Center OIG, LeRC 

SUBJ: Audit of the Disposition of Atlas/Shuttle Centaur Assets 
A-LE-88-002 

As you know, our office has been conducting the subject audit. 
An update of audit status follows. 

During the course of our review work, we questioned whether the 
barter of Centaur assets for launch services would be an improper 
augmentation of NASA appropriations. After analysis of the 
situation, we requested the legal opinion of the Inspector 
General's Legal Staff (Code W). 

The enclosure represents the summarization of their research. As 
a result of their opinion, we plan to prepare a brief letter 
report addressing the augmentation of appropriation issue. We 
plan to recommend that NASA seek full Congressional notice of the 
transaction. in order to avoid any question of improper 
augmentation and possible significant loss of appropriated funds 
to offset the barter. 

We have panafaxed a copy of the enclosure to Joseph Wikete of 
Code HLP, who has been the primary NASA contact point for this 
audit. During a telephone conversation on August 16, 1988, 
Mr. Wikete indicated preliminary acceptance of the audit 
recommendation, commenting that responsive corrective action is 
already underway. 

We expect to release a Discussion Draft report after a review by 
our Headquarters office. If you have any questions, please do 
not hesitate to call me at extension 3-5412. 

-I-

Ra1ph D. 
. 

Rhodes 

Enclosure 

cc: 
1000/J. Earls 
GOOO/V. Weyers 
6500/J. Gibb 
MLP/J. Wikete 
WIRe Raspen 
W/E. Richardson (w/o encl. ) 
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Statement of 

Joseph B. Mahon 
Deputy Associate Administrator 

Office of Space Flight . 

HOLD FOR RELEASE UNTIL 
PRESENTED BY WITNESS 

National Aeronautics and Space Administration 

before the 

Subcommittee on Space Science and Applications 
Committee on Science, Space, and Technology 

House of Representatives 

Mr. Chairman and. Distinguished Members of the Subcommittee: 

I am pleased to appear before this committee today to share with you what NASA 
has been doing to facilitate the establishment of a commercial launch vehicle 
industry in this country, and how NASA's proposed three-phased plan for 
procuring commercial launch services will promote a u.S. expendable commercial 
launch vehicle industry. 

NASA'firmly endorses the development of a private sector (commercial) launch 
vehicle capability. Within six weeks after the 1983 National Secur1ty 
Decision Directive on Commercial Expendable Launch Yehicles was issued. NASA 
had published in the Commerce Business Da11y requests for expression of 
interest for pr1vatization of NASAls Delta and Atlas Centaur Expendable Launch 
Yehicles (ELY's). 

Our efforts to pr1vatize ELVs 1nclude 1ntens1ve negot1atfon w1th ELV 
manufacturers to privatize NASA vehicles and to support tndustry with NASA 
capabilities and expertise. This support will include use of launch sites at 
the Kennedy Space Center and at the Wallops F11ght Facility, production 
equipment. tooling and special test equipment. In addition. NASA will provide 
payload processing support, access to other faci11ties and launch support. 
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On March 24. 1987. NASA signed an agreement with the General Dynamics 
Corporation for private sector operations of Atlas/Centaur Expendable Launch 
Vehicles. This agreement. as you may remember. was reviewed by your 
Committee, and others last year. We are continuing negotiations with 
McDonnell Douglas on NASA's Delta Launch Vehicle and with the Ling Temco 
Vought (LTV) Corporation for the Scout launch vehicle. Further, NASA has 
agreed to support Space Services, Inc. a company that has developed, with 
private financing, its own vehicle. the Conestoga. NASA will provide, by 
agreement signed September 1986. payload processing support. facilities, 
equipment, and launch support operations at the Wallops Flight Facility in 
Virginia. In addition, the Martin Marietta company has signed an agreement 
with the United States Air Force to commercialize the Titan III launch 
vehicle. NASA is negotiating with the Martin Marietta Company to allow them 
access to payload proceSSing at the Kennedy-Space Center. 

In recognition that the Department of Transportation's (DOT) Office of 
Commercial Transportation has the charter to facilitate and regulate 
development of the commercial ELV industry, NASA has and will continue to 
coordinate closely with DOT on commercial ELV matters. We have a good working 
relationship established with DOT and provide technical assistance and/or 
comments as requested on DOT drafts, such as commercial launch licenSing 
regulations, evaluation of industry proposals, and applications for 1i~enses. 

NASA completed a study in December 1986, which identified several options for 
the use of a Mixed Fleet of vehicles for launching approved and planned NASA 
missions. The mixed fleet, as currently envisioned, is composed of the Space 
Shuttle and a family of U.S. private sector expendable launch vehicles capable 
of supporting NASA missions. The study recommends that an implementation plan 
be developed and that the program assure a safe and sustainable flight rate. 
A chronology of significant events related to this effort is included in 
enclosure I. 

To help provide a stable business base for commercial enterprises and enhance 
NASA launch flexibility for launch services, we propose to enter into multi
year contracts. Services for these missions would be procured from the 
private sector,either directly or through Department of Defense. We are 
exploring approaches for implementing mult1-year launch services contracts. 
Congress has recognized this and included such authority in the proposed FY 
1988 NASA Authorization Act. 

We have proposed a three-phased implementation plan forprocur1ng expendable 
launch vehicle services for NASA's needs, (enclosure II). 

Under phase I, (enclosure III) NASA proposes to procure Space Transportation 
services, to support critical NASA spacecraft launch needs through FY 1990/FY 
1991 •. As in all phases of the ELV program, these service procurements will be 
performed in accordance with the reqUirements of the Competition in 
Contracting Act. The proposed missions for potential ELV support are ROSAT, 
EUVE, TDRS-E/F, CRRES and a planetary backup mission. These are mainly 
scientific missions whose spacecraft are in existence and can be transferred 
from the Shuttle to an ELV without undue penalty. We have requested funds in 
the FY 1988 Amendment to support two Delta-II class payloads (ROSAT and EUVE). 

2 
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In addition, we are investigating and discussing the possibility of entering 
into a barter exchange agreement with the General Dynamics Corporation by 
which a portion of the cost for an Atlas Centaur launch would be offset by 
transfer of NASA-owned Centaur residual hardware and equipment to the 
contractor. . 

During Phase II. (Enclosure IV) NASA intends to compete its expendable launch 
vehicle transportation services requirements among commercial industry 
sources. We intend to solicit contractor proposals in 1988 for three classes 
of vehicles for small. medium. and intermediate launch vehicle perfo~ance 
capability. with procurements planned to begin in early FY 1989. We plan to 
procure large expendable vehicle services (Titan IV class) through the DOD as 
planned in Phase 1. since there is no commercial alternative for this class 
vehicle. The contracts would run several years for stability. and are planned 
to be fixed price with a strong incentive for mission success. 

We believe that our efforts to privatize NASA ELVIs «nd encouraging the 
development of a U.S. private sector ElV Mixed fleet which can operate along 
side the Space Shuttle. can be accomp11shed successfully. It w1ll requ1re 
comm1tments to effect actions for ElV launch services to support the M1xed
Fleet Expendable launch Vehicle concept. 

3 



DATE 

16 SEPT 1986 

15 DEC 1986 

14 MAY 1987 

15 MAY 1987 

25 MAY 1987 

9 JUNE 1987 

15 JULY 1987 

31 JULY 1987 

MAJOR EVENTS. 
MIXED FLEET PLANNING 

EVENT 

DR. FLETCHER REQUESTED ADMIRAL TRULY TO CONDUCT A STUDY OF THE USE 
OF A MIXED FLEET OF VEHICLES FOR LAUNCHING APPROVED AND PLANNED 
NASA MISSIONS 

MIXED FLEET STUDY COMPLETED AND PRESENTED TO DR. FLETCHER 
• RECO ...... ENDATIONS: . 

• IMPLEMENT A MIXED FLEET OPTION 
• FORMULATE MIXED FLEET IMPLEMENTATION PLAN 
• ASSURE SAFE SUSTAINABLE FLIGHT RATE 

DR. FLETCHER'S LETTER TO J. C. MILLER III (OMB) - TRANSMITTING PROPOSED 
ACQUISITION PLAN FOR LAUNCH SERVICES OF EXPENDABLE LAUNCH 
VEHICLES 

NASA RELEASES PROPOSED PLAN ON USE OF EXPENDABLE LAUNCH VEHICLES 

DR. FLETCHER'S LETTER TO J. C. MILLER III (OMB) REQUESTING AMENDMENT TO 
FY 1988 BUDGET FOR ACQUIRING EXPENDABLE LAUNCH VEHICLES FOR 
PRIORITY NASA SCIENCE MISSIONS 

MIXED FLEET BRIEFING TO OMB BY J. B. MAHON' 

NASA-SPONSORED SYMPOSIA WITH U.S. INDUSTRY LAUNCH VEHICLE 
PRODUCERS INVOLVED IN "COMMERCIAL" LAUNCH SERVICES INmAnVES 
INCLUDED: 

• IIDACIDELTA 
• GDC/ATLAS CENTAUR 
• IIARTINITIT AN 
• LTVISCOUT 
• SPACE SERVICES, INCICONASTOGA 
• A ... ERICAN ROCKET COMPANY 

ADMINISTRATION SUPPORT FY 1988 AMENDMENT FOR SERVICES IN SUPPORT 
OF TWO DELTA II CLASS MISSIONS (ROSAT, EUVE) 

ML-87-3-19 
9114187 

---., 



NASA MIXED FLEET EXPENDABLE LAUNCH VEHICLE 
PROPOSED PROGRAM PLAN 

PHASE I-INITIAL NEAR TERM SPACE TRANSPORTATION SERVICES
FY 1990 & 1991 

• NASA PROCURE LAUNCH SERVICES 

• DELTA II CLASS - LAUNCHES THROUGH DOD CONTRACTS 
• ROSAT (2/90) 
• EUVE (8/91) 

• ATLAS-CENTAUR - COMMERCIAL LAUNCH SERVICES/BARTER 
EXCHANGE 
• CRRES (6/90) 

• TITAN 111- COMMERCIAL LAUNCH SERVICES 
• TDR8-F (8191) . 

• TITAN IV - LAUNCHES THROUGH DOD CONTRACT 
• PLANETARY BACK-UP (5/91) 

• PREPARE FOR PHASE II LAUNCH SERVICES 

UL-87-3-17 
9/14181 

~, 
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NASA MIXED FLEET EXPENDABLE LAUNCH VEHICLE 
PROPOSED PROGRAM PLAN 

PHASE II· SPACE TRANSPORTATION SERVICES CAPABILITY· FY 1992 & 
SUBSEQUENT 

• COMMERCIAL INDUSTRY SOURCES - COMPETED 

• THREE CLASSES OF CAPABILITY 
• SMALL LAUNCH VEHICLE CLASS - TWO FLIGHTSlYEAR 
• MEDIUM LAUNCH VEHICLE CLASS - THREE FLIGHTSlYEAR 
• INTERMEDIATE LAUNCH VEHICLE CLASS - ONE TO TWO FLIGHTSIVEAR 

• MULTIYEAR SPAN .. FIVE YEARS PLUS OPTIONS 
• CONTRACT FOR DELIVERY TO ORBIT 
.. FIXED PRICE PLUS STRONG SUCCESS INCENTIVES 
• SEPARATE MISSION PECULIAR INTEGRATION SCHEDULE .. COST 

PLUS AWARD INCENTIVES 

• DOD SOURCE 

• ONE CLASS OF CAPABILITY 
• LARGE (TITAN IV) - ONE TO TWO FLIGHTSIVEAR 

PHASE III· EXPAND CAPABILITY WHEN APPROPRIATE 

ML-87-3-18 
9/14187 



ELV MIXED FLEET 
PROPOSED PROGRAM PLAN 

VEHICLE FY 1987 FY 1988 

MEDIUM CLASS 
(E.G. DELTA II) 

INTERMEDIATE CLASS 
(E.G. TITAN III/ATLAS CENTAUR) 

LARGE CLASS 
(E.G. TITAN IVIHEAVY LIFT 
LAUNCH VEHICLE) 

SMALL CLASS 
(E.G. SCOUT) 

PHASE I 

FY 1989 FY 1990 

ROSAT 
(10' FAIR) 

2/90 

CRRES 
(;/90 

• I 
• 

• 
PHASE II 

FY 1991 I FY 1992 FV 1993 

EUVE i 
• 8191 • 3 MISSIONS 
• • PER YEAR 
I 
I 
I 
I 
! 
I 

TDR8-F I 3 MISSIONS EVERY 
(IUS) I TWO YEARS I 
8/91 I 

! 
Planetary I 1 MISSION 
Backup I PER YEAR I 
5191 to 5/92. 

• --------
' ; 2 MISSIONS 
I 
I 
I 
! 

PER YEAR 

DG-UL-87-1-2+ 
9/14187 PR-100% 
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BARTER EXCHANGE OBJECTIVES 

o OBTAIN LAUNCH SERVICES FOR RESIDUAL ATlAS/CENTAUR AND SHUTTLE/CENTAUR ASSETS 

a DAMAGED AC-68 VEHICLE 

a ATLAS/CENTAUR - FLIGHT HARDWARE, LAUNCH SPARES, TOOLING, GSE, ETC. 

a SHUTTLE/CENTAUR - FLIGHT HARDWARE, LAUNCH SPARES, TOOLING, GSE, ETC. 

o PROVIDE LAUNCH SERVICES FOR: 

a FLTSATCOM F-8 - AS SOON AS POSSIBLE (JULY 1989) 

a CRRES - BY JUNE 1990 

o ADDITIONAL LAUNCH SERVICES - 1991 

o FOSTER EXPENDABLE LAUNCH VEHICLE COHHERCIALIZATION 

a TOTAL NASA PHASEOUT OF PROGRAM 
a TRANSFER FACILITY ACCOUNTABILITY TO U.S. AIR FORCE 
a TRANSFER PRODUCTION TOOLING ACCOUNTABILITY TO GDC AND ASSOCIATE CONTRACTORS 

3 



STRATEGY 

a BARTER ARRANGEMENT PLANNED TO PROVIDE AS MANY LAUNCH SERVICES AS POSSIBLE FOR 
AGGREGATE ASSETS AVAILABLE 

- AGGREGATE ALTAS/CENTAUR AND SHUTTLE/CENTAUR ASSETS - INCLUDING AC-68 VEHICLE 
- ESTABLISH GOVERNMENT BOOKED COST/REPLACEMENT COST OF EACH ITEM 
- SEGREGATE ASSETS INTO TWO CATEGORIES: 

(A) THOSE GDC WILL EXCHANGE FOR LAUNCH SERVICES AT GOVERNMENT 
BOOKED/REPLACEMENT COST 

(B) THOSE GDC WILL NOT EXCHANGE FOR LAUNCH SERVICES AT GOVERNMENT 
BOOKED/REPLACEMENT COST 

- TRANSFER CATEGORY (B) ASSETS TO FACILITIES CONTRACTS WITH GOC AND ASSOCIATES 
o NO COST TO GOVERNMENT - USE IN EXCHANGE FOR MAINTENANCE 

4 
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STRATEGY BARTER EXCHANGE 

ASSETS 
A (....--------'" ~-----, 

~300+M 
RESIDUAL ASSETS 

• ATLAS-CENTAUR 
68 VEHICLE, (S22M) 

• ATLAS-CENTAUR 
(S204M) 

• SHUTTLE-CENTAUR 
(S90M) 

-FLIGHT HARDWARE 

·SPARES 

·TOOLING 

·SPECIAL TEST EQUIP 

·GROUND TEST EQUIP 

-FACILITIES 

-WORK IN PROGRESS 

-MATERIAL STOCK 

GDC 
WILL ACCEPT 

IN EXCHANGE 

AT BOOKED COST 

OR 

REPLACEMENT COST 

GOC 
WILL NOT ACCEPT 

AT BOOKED COST 

OR 

REPLACEMENT COST 

5 

BARTER 

EXCHANGE 

(1 

L,.....I 
I \ 
I , 
L.. --J 

FltSatCom CRESS TBD 

ASAP MID 1990 1991-3 

I "'fIG1 
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STRATEGY 

o LAUNCH SEQUENCE "PRIORITY" TO SATISFY GOVERNMENT REQUIREMENTS 

o PRIORITY 1 - FLTSATCOM-8 IN MID-1989 
SOURCE OF FUNDS - CATEGORY CA) ASSETS 

- NO NEW APPROPRIATION 
- AC-68 CENTAUR TANK REBUILD AND LAUNCH CONDUCTED UNDER EXISTING LERC-GDC CONTRACT 

OR NEW LAUNCH SERVICES CONTRACT 

o PRIORITY 2 - CRRES IN MID-1990 
- SOURCE OF FUNDS: - CATEGORY CA) ASSETS PLUS APPROPRIATIONS. IF REQUIRED - PLACE 

HOLDER IN FY 89 BUDGET SUBMIT 

o PRIORITY 3 - ADDITIONAL LAUNCH SERVICES STARTING IN 1991 
- SOURCE OF FUNDS - ALL REMAINING CATEGORY CA) ASSETS 
- SEEKING METHOD TO BARTER CATEGORY CB) ASSETS AT LESS THAN BOOK VALUE 

6 



STRATEGY ACTION/STATUS 

o ACQUIRE REASONABLE OPTION FROH CONTRACTOR FOR AC-68 FLTSATCOH RECOVERY AND LAUNCH 

- GDSSD TO INCLUDE CONTRIBUTION TO AC-68 RECOVERY 

- OFFICIALLY INFORH DOD 

o NOTIFY CONGRESS OF BARTER STRATEGY/PLAN 

o PREPARE NECESSARY PROCUREMENT DOCUMENTATION 
- INCLUDE: JOFOC C-1 FOR AC-68 

JOFOC C-7 FOR CRRES AS PART OF PHASE I MIXED FLEET PLAN 

o DIRECT LERC TO PROCEED WITH FACTFINDING LEADING TO PRENEGOTIATION POSITION WITH GDSSD 
- DUE LATE NOVEMBER 

o SET PROPOSED CONTRACT TARGET uGO-AHEAD" IN PLACE BY THE END OF CALENDAR YEAR 

7 

,' .. " 

--..<~ 



LAST AIC 68 PROPOSAL - LAUNCH JULY 1989 

COSTS INCURRED TO DATE BY GDSS AND SUBCONTRACTORS 
COSTS REMAINING FOR LAUNCH 

TOTAL COST TO LAUNCH AIC 68 

PRICE TO REPAIR AND LAUNCH AIC 68 (JULY 1989) 

GDSS CONTRIBUTION: 
LAUNCH CREW MAINTENANCE 
FOREGONE PROFIT 
SHARED MANAGEMENT AND ENGR. 

WITH COMMERCIAL PROGRAM 
TOTAL GDSS CONTRIBUTION 

REMAI.NING COST 

ASSETS REQUIREMENTS: 
PRATT & WHITNEY 
TELEDYNE 
ROCKETDYNE 

TOTAL ASSETS REQUIREMENTS 

($ 3,800,000) 
( 1,800,000) 

( 1,400,000) 

($ 5,000,000) 
($ 7,800,000) 
($ 6,100,000) 

8 

$ 78,000,000 (ESTIMATE) 
5,000,000 

$ 83,000,000 

RESULT 

S 25,900,000 

($ 7,000,000) 
(SI8,900,000 

($18,900,000) 

$ 0 

.~, 



PROGRAM PLAN 
WORKING SCHEDULE 

AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 

NASA HQ/GDC ... 
MEETING ... ... 
NASAHQ/DOD 
MEETINGS 

scoPEIopnoNS 
DEFINED· leRC', .. 
ASSIGNED RESI?ONSIBIUTY 

POUCY/lEGAL PRopl ... 
PROP COMPLETED ' 

... 

... 

ASSET EVALUATION CO~PLETE ... 

PROCUREMENT 
DOCUMENT AnON 

... 

... 

PRE-NEG 

" 

"'....---., 

• 

LeRC/GDC NEGOTIAnON --------------~a ' ~ CONTRACT ~. 

CONGRESSIONAL 
INTERAcnONS 

9 

AGENCY APPROVAL 1:::.. SIGNAT!JRE 

'NmAl, A A A 
NonCE. JOFOC FORMAL CONCUR 

NOllCE 

HOUDAYS ~ fl.. 

DG-UL-87-404 
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CHRONOLOGY OF EVENTS 
- ATLAS/CENTAUR BARTER -

APRIL 15, 1987 - INITIAL GDC OFFER FOR COMMERCIAL LAUNCH SERVICES. $33M PLUS CERTAIN 
ASSETS OR $OM PLUS ADDITIONAL ASSETS 

JUNE 3, 1987 - GDC EXPANDED OFFER TO INCLUDE TWO MORE. $102M PLUS CERTAIN ASSETS 

JUNE 26, 1987 - LERC ASSESSMENT OF OFFER INDICATED A FAIR VALUE EXCHANGE 

JULY 13, 1987 - ATLAS/CENTAUR 68 (FLTSATCOM) TANK DAMAGED AT KSC 

AUGUST 6, 1987 - SEVERAL NEW OPTIONS DEVELOPED, INCLUDING LAUNCH OF FLTSATCOH IN 1990 AND 
CRRES IN 1991. $OM PLUS ALL ATLAS/CENTAUR AND SHUTTLE/CENTAUR ASSETS 

AUGUST 21, 1987 - OPTIONS EXPANDED OFFER TO INCLUDE ANOTHER LAUNCH IN 1991 FOR AN 
ADDITIONAL $68M 

BU-l 



AUGUST 28, 1987 - ADDITIONAL OPTION OFFERED TO ACCELERATE LAUNCH DATES. FLTSATCOH 4TH 
eUARTER 1989, CRRES 2ND eTR 1990, 3RD LAUNCH lATE 1990 

SEPTEMBER 1, 1987 - LERC DIRECTED TO EVALUATE OPTIONS AND HAKE RECOHHENDATIONS 

OCTOBER 15, 1987 - OPTION OFFERED FLTSATCOH IN MID-1989 AND CRRES IN MID-1990. SOM PLUS 
CERTAIN (BOOK VALUE) ASSETS. INCLUDES GDC CONTRIBUTION' 

OCTOBER 27, 1987 - LERC DIRECTED TO PROCEED TOWARD PRENEGOTIATION POSITION. HQ APPROVAL 
END OF NOVEMBER, CONTRACT END OF DECEMBER. EXCHANGE ASSETS FOR LAUNCH SERVICES - NO 
FUNDS. PRIORITIES - FLTSATCOH, CRRES, ANOTHER 

BU-2 
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HOLD FOR RELEASE UNTIL 
PRESENTED BY WITNESS 

Statement of 

Richard H. Truly 
Associate Administrator 
Office of sPace Flight 

National Aeronautics and Space Administration 

before the 

Subcommittee on Space Science and Applications 
Committee on Science. Space and Technology 

House of Representatives 

Mr. Chairman and Distinguished Members of the Subcommittee: 

Before discussing the budget specifics. I would like to briefly summarize 
the accomplishments of NASAls Office of Space Flight during the past year. It 
has been a period of significant progress and accomplishment. 

Launch of STS-26 is projected to be in August 1988. Our schedule of 
major milestones for STS-26 .is built around delivery of the flight aft SRM 
segments to Kennedy Space Center (KSC). Movement of Discovery from the 
Orbiter Processing Facility (OPF) to the Orbiter Modification and 
Refurbishment Facility (OMRF) is scheduled for April. In May, Discovery will 
move to the Vehicle Assembly Building for mating with the external tank (ET) 
and SRMs. Rollout to the launch pad and the.flight readiness firing of the 
ma~n engines is scheduled for June. 

The effort to redesign the Solid Rocket Motor (SRM) has paced our return
to-flight effort. Three full-scale firings have been conducted during the 
past year. and three more are scheduled between now and mid-July 1988. 
Performance of the redesigned field joint and the case-to-nozzle joint have 
been superb. Redesigned joints were. tested and verified by two full-scale 

"firings,- Development Motor (DM) -8 and DM-9. on August 30, 1987. and December 
23. 1987. respectively. We have experienced no blow-by of gasses on the 
redesigned" joints. even to the primary ·0· ring seal. 

. . 
Excellent progress is being made on our Failure Mode Effects 

Analysis/Critical Iteas List (FMEA/CIL). Hazard Analysis. and Design 
Certification Reviews. Considerable work remains to be done, but we are 
confident of completion without impact to lauach schedule plans. 

Astronaut crews for S1S-27 and S1S-28, as well as S1S-26, have been 
selected and commenced training. Launch control teams at KSC. and mission 
control teams at the Johnson Space Center (JSC), Houston, Texas, have 
continued training and are operating at a high level of proficiency. The 
entire NASA team looks forward to the launch of Discovery with edgerness and 
confidence. . 

1 
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FY 1989 BUDGET REQUEST 

It is in this spirit of progress and optimism that we have formulated our 
budget objectives for fiscal year 1989. They are as follows: 

o Accomplish a safe return to Space Shuttle flight operations at a sustained 
rate. .. 
o Develop a mixed fleet flight rate in support of the nation's space 
transportation needs. 

o Complete the implementation of recOliendatipns of the Presidential 
Commission on the Space Shuttle Challenger Accident • 

. 0 Continue construction of a fourth Space Shuttle orbiter. 

o Enhance capital investment in space transportation systems (STS) by 
initiating improvements in Space Shuttle performance, a program for an 
Advanced Solid Rocket Motor (ASRM).and an Extended Duration Orbiter (EDO). 
We continue to study aggressive advancements in space transportation, and we 
are full participants in the Advanced Launch System (ALS) study efforts where 
we are examining concepts such as the Shutt1e-C cargo vehicle, expendable 
cargo vehicle with solid rocket motor strap-ons. an~partially reusable cargo 
~ehic1e with flyback booster. " 

The budget authority requested for the Office of Space Flight (OSF) for 
the two appropriations which finance our development, productivity, and 
operations activities for fiscal year 1989 is $3.805.9 million. This 
authority includes $3,174.8 million for Space Flight, Control and Data 
Communications (SFCDC) and $631.1 million for Research and Development 
(R&D). SFCDC inc1ude~ $hutt1e Production and Operational Capability, and " 
Space Transportation Operations, and Expendable Launch Vehicles "(ELV). The 
R&D funding provides for Space lab, Upper Stages, Engineering and Technical 
Base (ETB), Payload Operations and Support Equipment, Advanced Programs. 
Tether~d Satellite Syste~ (TSS). and Orbital Maneuvering Vehicle (OMY). 

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS 

SHUTTLE PRODUCTION AND OPERATIONAL CAPABILITY 

The OSF is "requesting $1,400.5 million in FY 1989 for Shuttle production 
and operations capability. Of this amount, $320 million is for orbiter design 
modifications and systems improvements, .ission kits, procurement of a spares 
inventory, safety modifications, initiation of a new set of structural spares 
to maintain the capability to produce orbiter'vehic1es, and continuation of 
work on the EDO ~ ., 

ORBITER 

The primary thrust of our current effort in orbiter operational 
capability is to complete the review. evaluation, production, and installation 
of orbiter modifications to enable a safe return to flight. In addition, the 
logistiCS program continues to procure lay-in and rate spares and establish a 

2 



centralized depot repair facility to fully support the flight program. 
Improvement programs for the orbiter, which were initiated prior to the 
Challenger accident, are well on the way to completion. Work continues on the 
Remote Manipulator System (RMS) to upgrade a test article to flight status. 
Flight software will be improved to incorporate all required changes for 
return to flight and introduction of the upgraded computers. 

EXTENDED DURATION ORBITER 

Work on extending the orbiter on-orbit st~ time from 7-10 to 14-16 days 
will be funded in FY 89 within the R&D appropriation consistent with the 1988 
Appropriations Act providing S5 million for this purpose. Continuation of 
this work in FY 1989 is included in the Orbiter Operational Capability 
progra-. 

REPLACEMENT ORBITER 

A contract was Signed with Rockwell International on August 1, 1987, to 
produce a rep1acem~nt orbiter using the existing strUctural spares. Work has 
commenced on this new orbiter, which will provide a significant increase to 
our launch capability, necessary to fly off the backlog of pay10aijs. 

LAUNCH AND MISSION SUPPORT 

"For launch and mission support, we are requesting $343.7 million. This 
funding supports JSC mission operations capability development, equipment 
provisioning of the facilities needed for launch and landing at KSC,and an 
initial lay-in of spares to replace those used in the replacement orbiter 
program as ground support equipment. . 

Modifications to major facilities and launch site equipment at KSC are 
providing more efficient launch processing operations. For example, the"" 
Launch Complex 39 permanent weather protection modifications on Pad A will be 
completed in FY 1989. Equipment continues to be procured for installation 
into the OMRF to provide a safing and deservicing capability. Other efforts 
under way include continued development of the Digital "Operational Intercom 
System, extension of the Launch Equipment Test Facility, and incorporation of 
fiber optiCS to improve KSC on-site communications. 

Weather prediction and reporting capabilities are being expanded, and 
runway barriers are being developed for the contingency landing sites. 
fide1i~y and reliability improvements to the training simulators are being 
given high priority with the replacement of the host computers and selected 
software .ode1s under w~. 

PROPULSION SYSTEMS • < • 

. For propulsion systems, we are requesting $711.8 million 1n FY 1989. 
Development and life certification of the Space Shuttle Main Engine (SSME) i~ 
continuing in support of the flight and ground test programs. Design 
modifications on the high pressure pumps and the hot gas manifold are directed 
at increasing the SSME operating margins, reducing operating costs, and 
determining hardware life and replacement requirements. A major near-term 
effort is to continue development of design improvements to the high pressure 
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turbo pump blades and bearings to enhance operating margins and extend 
operational life. The' long-range plan is to replace these pumps with 
redesigned pumps from an alternate source. Redesign of the hot gas manifold 
is continuing with the goal of improving flow conditions which will extend 
engine life by decreasing systems resistance and reducing pump loads. These 
changes and alternate sources are planned to be introduced into the fleet 
during the early 1990's. The SSME program also includes an advanced 
technology effort to provide a technology test bed for detailed SSME 
environment characterization and will evaluate potential SSME component and 
systea-level i~rovements, as well as evaluate technical advances arising from 
the Space Research and Technology Program in NASA's Office of Aeronautics and 
Space Technology. 

Redesign of the SRM will be completed in FY 1988. Evaluation of .f1ight 
data, including detailed analysis, will continue in FY 1989 to thoroughly 
assess the redesign. Development of the ASRM will commence in FY 1989, 
providing an antiCipated 12,OOO-pound improvement in ascent performance. The 
ASRM will enhance reliability and safety by eliminating the redesigned SRM 
constraint of maximizing utilization of existing hardware. Configuration 
changes, design details, and materials may be employed to meet more stringent 
design requirements and enhance safety margins. Production processes will be 
examined to use the latest applicable technology and automation to enhance 
reliability and producibi1ity •. 

Solid rocket booster (SRB) tooling and production streamlining are 
ongoing. No major design changes are anticipated in.the ET as a result of 
extensive reviews following the Challenger accident. 

CHANGES AND SYSTEMS UPGRADING 

We are requesting $25 million in FY 1989 fo~ potential changes and system 
modifications, as well as new requirements not covered in the budget estimates 
for the above activities and other program elements. 

SPACE TRANSPORTATION OPERATIONS 

The funding request for, space transportation operations in FY 1989 is 
$2,405.4111111on. This will provide $2,209.9 m11110n ·for the s.tandard . 
operational support services for the Space Shuttle and $195.5 million for ELVs 
for NASA payload requirements. Within Shuttle operations, flight hardware is 
produced, refurbished, and repaired. Manpower, propellants, and other 

. materials are also furnished to conduct and support both flight and ground 
operations. The operations program provides for the launch of NASA missions, 
Departlent of Defense (DOD), and other U.S. Government and certain ~ommercial 
and international missions on a reimbursable basis. The launch schedule calls 
for one flight in FY 1988, seven in FY 1989, and ten in FY 1990. 

The E~V portion of the mixed fleet provides launch services for unmanned 
civil U.S. government space missions not requiring the Space Shuttle 
capabilities. ELV services for selected high priority missions previously 
manifested on the Space Shuttle will be procured from the U.S. private sector, 
where possible. 

4 



FLIGHT ~PERATIOHS 

Flight operations includes mission support, integration, and support. We 
are requesting $660.1 million in FY 1989 for these activities. Mission 
support includes a wide variety of pre-flight training, crew training, and 
operations control activities. Activities range from development of 
operational concepts and techniques to detailed systems, operational 
procedures, and checklists. Tasks inc~ude flight planning, preparation of 
systems and software handbooks, flight rules, detailed crew activity plans and 
proc.dures, development and implementation of the .ission control center (MCC) 
and network system requirements for each flight, and operations input to the 
planning for the selection and operation of Shyttle payloads. Also included 
are the mairitenance and operation of critical mission support facilities 
including the MCC, flight simulators, crew training and flight software 
reconfig~ration, and recertification facilities. 

Integration includes orbiter sustaining engjneering, payload integration, 
system integration, launch support services to the launch site, and 
development and verification software. The sustaining engineering provides 
all prime contractor engineering activities necessary to requali~y the orbiter 
for flight" including fMEA/CIL, design changes, and certification reviews. 
Software activities include development, formulation, and verification support 
of the guidance, targeting"and navigation systems softwar~ requirements in 
the orbiter. 

Software includes base operations support to Shuttle operations and 
systems-level support at the manned space flight centers. 8ase operations 
provides for operation of aircraft for flight training, crew proficiency and 
ferry requirements, orbiter engineering and support, crew equipment, flight 
operations systems, and support to the HSTS program office. 

" Resources for flight operations are currently focused on preparing for 
resumption of flight; fixing a backlog of system discrepancies; and 
incorporating a large number of changes to ground systems h~rdware, software, 
and procedures including those resulting from the ongoing process of analysis 
and decision making in the wake of the Challenger accident. These efforts are 
critical to the safe op~ration of the Shuttle, and significant emphasis is 

'being placed on insuring that the flight products and crew training satisfy 
revised and more stringent operational requirements. 

FLIGHT HARDWARE 

$1,035.2 million in FY 1989 funds are being requested to procure ETs; 
manufacturing and refurbishment of SRI hardware and motors; operational 
support to the orbiter including component repairs and replenishment spares, 
ET disconnects, spare components, and flight-support for the SSMEs; and 
maintenance and refurbishment of flight crew equipment. ET production 
continues at a minimum level necessary to retain a manufacturing capability. 
Requirements for the SRB and ET include procurement of materials and labor for 
refurbishment and fabrication of units to be flown in FY 1989 and support of 
the production of units which will be flown thereafter. Two static firing 
tests of the redesigned SRM will be conducted to monitor the consistency of 
production characteristics. 
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LAUNCH AND LANDING OPERATIONS 

We are requesting $514.6 million for launch and landing operations. This 
funding provides for manpower and support services necessary for processing 
launches from KSC. This includes manpower to assemble SRBs, mate boosters and 
tanks, orbiter processing, mate orbiters to integrated SRBs and tanks, process 
and checkout integrated flight elements through launCh, SRB retrieval, and 
support orbiter landings at either Edwards Air force Base, California, or a 
contingency landing site. 

Launch and landing operations and equipgent at KSC are the primary 
function of the Shuttle processing contractor., The base operations contractor 
is responsible for operations support functions. while the payoads and ground 
operations contractor provides standard service processing of all STS payloads 
into an integrated cargo prior to loading into the Shuttle. This contractor 
will also have primary responsibility for Spacelab and Space Station payload 
processing at KSC. funded under their respective budgets. 

RESEARCH AND DEVELOPMENT 

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT 

. The Space Transportation Capability Development budget request for FY 
1989 is $631.1 million. This ac~ivity includes Spacelab, Upper Stages, ETB 
support, Payload Operations and Support Equipment, Advanced Programs, 
development of the U.S./Ita1ian TSS, and development of the OMV. 

SPACE LAB 

To support Spacelab, we request $80.4 million in FY 1989. Spacelab was 
developed jointly by NASA and the European Space Agency (ESA) and is a major 
element of· the STS. It is a versatile, reusable 1abor.atory which is flown to 
and from Earth orbit in the orbiter cargo bay. The development program is . 
continuing with a recertification program and procurement of flight hardware 
and necessary modifications, including replacing the on-board computer system. 

Four dedicated Spacelabs and several smaller Spacelab elements have been 
flown on-the STS. These flights have demonstrated the unique capabilities and 
benefits offered by many of the Spacelab elements. The Spacelab Astro-l 
mission, scheduled for the first quarter of 1989, will be the first Igloo 
Pallet configuration of the Space1ab Pallet System (SPS). Preparations are _ 
now being made for resumption of operational flights for the DOD, 
international. and NASA scientific experiments. 

UPPER STAGES 
, . 

$146.2 million is requested in FY 1989 for upper stages required to 
deploy payloads to orbits and trajectories not attainable ~y the Shuttle or 
ELVs alone. These funds will provide for procurement of stages for NASA 
missions, for technical monitoring and management for government and 
commercial upper stages, and.an SRM integrity prog~am to establish an 
engineering data base for improving the success rate of U.S.-built solid stage 
components. 
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Funding is included for production, launch, flight support. and 
integration of Inertial Upper Stages (IUS) vehicles to accommodate the 
Tracking and Data Relay Satellite (TORS) -D. -E. and -F missions and the 
Galileo, Ulysses, and Magellan planetary missions. There are currently no STS 
requirements for the commercially developed Payload Assist Module (PAM). 

The Delta class PAM-D is capable of injecting up to 2,750 pound payloads 
into geosynchronous transfer orbit. The PAM 0-11 is capable of placing a 
4,100 pound payload into geosynchronous transfer orbit. The Atlas/Centaur 
class PAM-A is capable of inserting 4,400 pound payloads into the same orbit 
and was system qualified in late 1984. Forty PAM's have been launched from 
t~e Delta, t~e Atlas, and the Space Shuttle. 

The Transfer Orbit Stage (TOS) is being commercially developed by the 
Orbital Sciences Corporation for use with the Shuttle or the Titan. 
Production of a TOS vehicle for the Mars Observer .ission is included in the 
FY 1989 budget request. The Solid Propulsion Integrity Program (SPIP) 
objective is to lay in place the neces&ary engineering capability for 
improving the success rate of U.S.-built SRHs. Started in 1984, the program 
has made good progress in determining root causes and solutions t~ the 
persistent problems plaguing motor nozzles. The program scope is being 
expanded to examine motor "bondlines as well as continuing the nozzle 
investigations. The SPIP was initiated in 1984 to establish an urgently 
needed engineering data base for use of composite materials in upper stage 
nozzles to minimize risks to planned missions and to restore confidence in 
U.S. launch systems. Underlying root causes of motor nozzles have been 
identified. and required data are being generated. The results of this 
program will continue to be used in support of the Shuttle SRM •. 

ENGINEERING AND TECHNICAL BASE 

We are requesting $158.9 million to provide the core capability for the 
engineering, scientifiC, and technical support required at JSC, KSC, Marshall 
Space Flight Center (MSFC), and National Space Technology Laboratories (NSTL) 
for R&D activities. The core level of support varies from center to center 
due "to programmatic and institutional differences. 

The core level requirement at JSC is that one shift of operations be 
maintained in the engineering and developme~t laboratories and the White Sands 
Test Facility. Safety, reliability. maintainability and quality assurance 
(SRM&QA) areas are also supported by the ETB core. The core level for the 
central computer complex is established as a two-shift operation. At KSC, the 
core level provides for R&D of technology to enhance launch site hardware, 
ground processing, support services, safety, and reliability assurance. ETB 
funds at MSFC provide for multiprogram support activities, including technical 
laboratories and facilities, reliability and "quality assurance, computational 
and communications services and, at NSTL, for facilities operations. 

The FY 1989 funding request will provide for a continuation of the FY 
1988 level of support for basic R&D facilities and services at the centers 
with an expansion of computational capability by acquiring a Class VI computer 
for use at JSC and increased SRM&QA and engineering support at JSC, KSC, and 
MSFC. . 
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PAYLOAD OPERATIONS AND SUPPORT EQUIPMENT 

The objectives of this category are to centralize p~load services. 
unique and common, which are required bey.ond the basic STS standard services 
for NASA missions and .to provide multi-mission support equipment. We are 
requesting $67.3 million for these requirements. This funding has increased 
$1.6 million from the revised budget to include the Congressionally directed 
addition of initial activities for the EDO, studies on the use of the 
Commercially Developed Space Facility (CDSF), an incr~ase in Space Station 
interface activities to begin analytical integration. and preli.inary deSign 
of a docking systea between the Shuttle and the Space Station. These 
increases were partially offset by reduced requ~relents for NASA payloads 
caused by the delay in resumption of Shuttle flights. 

Payload operations funding will support continued service~ for currently 
scheduled NASA payloads. The funding request for FY 1989 is $53.3 .illion. 
Major NASA payloads to be serviced this year include the Hubble Space 
Telescope, the TORS, the Ulysses, the Astro, the Long Duration Exposure 
Facility (LDEF), the Upper Atmospheric Research Satellite (UARS), and the 
Gamma R~ Observatory. 

For p~load support eqUipment, we are requesting $14 million in FY 1989 
to modify and upgrade selected payload integration facilities for safer, more 
efficient operations. This funding will provide mu~timission payload support 
equipment required for development, testing, and delivery of Payload Common 
Communications Equipment (PCCE) and initial spares provisioning for Cargo 
Integration Test Equipment (CITE) and PCCE. 

ADVANCED PROGRAMS 

The advanced programs request is $45 million in FY 1989. Identification 
of future space transportation-related initiatives is the focus for this 
program area which provides the technical as well as the programmatic data for 
definition and supporting advanced development activities. In FY 89, major 
emphasis will be placed on advanced space transportation systems, advanced 
operation support systems, satellite serviCing systems, and advanced 
missi~ns. Major efforts continue on studies for space transportation meeting 
national needs such as space operations over the next twenty years, including 
heavy-lift cargo vehicles, second generation Shuttles, and sat~llite servicing 
both near and remote from the orbiter. 

In August 1987, as part of the Advanced Launch System (ALS) concept and 
system definition study efforts, NASA initiated Shuttle-C stUdies focusing on 
maxi.u. utilization of Shuttle hardware, facilities, and operations. The 
concept offers a reliable near-term heavy-lift capability with minimum cost 
and schedule risk. The Shuttle-C could provide a step toward an early robust 
national launch posture in the mid-1990s. . 

For manned flight, we plan to continue study efforts addressing near-term 
Shuttle performance improvement for Shuttle evolution and a new g~neration 
Shuttle II vehicle. A new study for Liquid Rocket Boosters (LRB) was 
initiated in FY 1987 which examines the feasibility of replacing the SRMs with 
liquid-fuel engines. Potentially, the lRBs offer advantages in performance. 
thrust control, and operational reliability. Simultaneous with Shuttle 
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enhancement efforts, studies are under way to evaluate the evolution of the' 
Shuttle to achieve cost and efficiency objectives through major changes to the 
current system or development of a new generation vehicle. 

Studies will continue.in FY 1989 to provide the assured, safe return to 
Earth of a Space Station Crew. This will build on previous studies for the 
Crew Emergency Return Vehicle (CERV) conducted by the,Space Station • .. 

The advanced .ission progr .. will continue to focus on manned missions 
beyond low Earth orbit. Transportation studies in FY 1989 are oriented toward 
definition of transportation elelents in support of the President's policy to 
expand huMn presence and activity beyond Earthj orbit into the solar system. 
Studies will'concentrate on understanding and developing concepts for the 
space transportation infrastructure to support potential advanced .issions. 
Further. Space Transfer Vehicle (STY) studies in FY 1989 will investigate 
~oncepts for alternate .is5ion scenarios and will define the technology and 
advanced development efforts that must preceed the development of such a 
vehicle. The STV concept is an expansion of .the Orbital' Transfer Vehicle 
(OTV) concept that has been studied in previous years~ 

A new operations effectiveness initiative in FY 1989 is focused on the 
identification and demonstration of technologies which can be applied to 
ground, flight, and on-orbit operations to reduce the operational costs of the 
STS while ensuring safe and reliable operations. Near-term efforts will be to 
reduce the cost of ground and flight operations through selective application 
of evolving technologies to existing labor-intensive and hazardous 
operations. longer term activity will emphasize identification and 
demonstration of technologies and processes for applicat10n to the design and 
development of future vehicles and systems and will result in operational 
efficiency and reduced life cycle costs. 

, ~ASA has long recognized the need to address the hazards of orbital 
debris and maintains an orbital debris data base to monitor the changing 
environment. Improvements to the orbital debris environment models are 
planned. Studies are also currently being conducted to assess damage 
potential from debris, and to develop protection techniques. Orbital debris 
management options are being formulated, and a better definition of the 
proposed orbital debris radar detection system is planned. Policy regulating 
orbital debris producing activities on a long-term basis will be established 
to minimize or reduce space debris accumulation. NASA is working closely with 
agencies interested in the management of orbital debris, particularly the U.S. 
Air Force! ' 

The advanced development activity i5 one of ic;lentifying and IIIturing 
select technologies through systematic utilization of testbeds and subsystem 
demonstrations that could strengthen and enhance the National Space 
Tranportation System. advanced space transportation systems. and on-orbit 
serviCing and operations. Advanced development activities are included in the 
FY 1989 budget.' These supporting efforts include development of on-orbit 
cryogenic transfer capabilities, fill and drain techniques, propellant mfxing, 
and large on-orbit storage methods. 

Satellite servicing is an emerging capability in the early stages of 
development. NASA on-orbit experience early in the manned space program 
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(Gemini and Apollo), the successful Solar Maximum Satellite repair mission. 
and the Palapa and Westar retrievals established the economic and technical 
validity of satellite servicing. Servicing currently depends upon man-in
space and is constrained to Shuttle-accessible orbits but could evolve to 
include Space Station-based activities and robotica11y serviced remote 
operations. Not only will servicing provide the means to assemble the Space 
Station on orbit. it will also enable maintenance for the permanently manned 
base. , 

The evolution of unmanned in situ servici~. including the OMV and future 
STY concepts. will enable spacecraft repair and .. intenance to be performed in 
inclinations other than those accessible fro. S~ttle or Space Station. 
Longer term requirements are reflected in .. jor'science programs where plans 
are under way to achieve extended operational lifetimes and mission 
flexibility through the use of on-orbit servicing. Tether applications 
efforts are directed toward defining and i.plementing flight experiments and 
demonstrations for advanced development and proof--of-concept purposes. 
Applications under study include power generation. orbital altitude changes 
without the use of propellants. artificial gravity. and tether.ed space 
platforms for scientific use. 

ADVANCED LAUNCH SYSTEM 

DOD and NASA are jointly conducting the ALS studies. The ALS seeks to 
provide the focused technology which will lead to a heavy-lift launch system 
which is flexible, robust. reliable. responsive, operation~lly efficient, and 
significantly lowers the cost of getting p~loads into low Earth orbit. The 
ALS goal is to have an operational capability no ~ater,than 1998. 

On January 5. 1988. President Reagan,signed a Report to Congress creating 
a joint DOD and NASA pr~gram for the development of the ALS. The report 
established a joint program office headed by an Air Force program manager with 
a NASA deputy program manager. 000 will lead the systems engineering and 
integration, vehicle. logistics, and p~load module. NASA will lead liquid 
engine systems and the focused technology effort. 

As per Congressiorial direction, Sl08 million in FY 1987 and FY 1988 has 
been made available to NASA for ALS propulsion focused technology 
activities. We are requesting $13 million in FY 1989 to carry out 
responsibilities to fulfill ALS requirements. 

TETHERED SATELLITE SYSTEM , 

For FY 1989 we are requesting $23.8 million for the development of a TSS, 
a new reusable facility for conducting space experiments at distances up to 
100 kilometers from the Shuttle orbiter while-being held in a fixed position 
re,ative to the orbiter~ This program is being undertaken as a cooperative 
development effort with the Italian governlent under a Memorandum of . 
Understanding signed in March 1984. which would provide a capability for . 
conducting experiments'in the upper atmosphere and ionosphere. The U.S. is 
responsible for overall program management, overall ,systems engineering and 
integration. orbiter integration. ground and flight operations. development of 
the deployment mechanism, and non-European science instruments. The Italians 
are responsible for the design and development of the satellite and the 
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European instruments, and the integration of the science instruments into the 
satellite. 

A number of significant scientific and engineering objectives can be 
uniquely undertaken with the TSS facility such as the observation of important 
atmospheric processes in the lower thermosphere, new observations of crustal 
geomagnetic phenomena, and entirely new electrodynamic experiments interacting 
with the space plasma. ' 

In 1987, qualification testing of tether was caapleted. The development 
work is progressing satisfactorily in anticipation of .aeting the first TSS 
flight scheduled for early 1991. 

ORBITAL MANEUVERING VEHICLE 

For the OMV, we are requesting $96.5 .illion in FY 1989. The OMV will 
provide a new STS reusable extension capability for conducting orbital 
operations with spacecraft and payloads beyond the practical operational 
accessibility limits of the baseline STS. Through direct man-in-the-loop 
control, the space-based OMY, operating as far as 1,200 nautical .i1es 
altitude above the orbiter, will provide delivery, maneuvering, and retrieval 
of satellite payloads to and from altitu~es or iriclinations beyond the 
existing STS capabilities, reboost of satellites to original operational 
altitudes or higher, delivery of multiple payloads to different orbital 
altitudes and inclinations in a Single flight, and safe deorbit of satellites 
which have completed their useful lives. It will seTYe the Space Station as 
well as accommodate add-on futUre -mission kits· as needed. The OMV will also 
be capable of retrieval of space debris. ' 

TRW was competitively selected and is under contract to develop the 
OMY. The preliminary d~sign review will be held in FY 1988 and long-lead 
procurements will be initiated., The OMV flight readiness date is mid-1993. 

EXPENDABLE LAUNCH VEHICLE/MIXED FLEET 

, The ELV/mixed fleet program was initiated in fiscal year 1987 as a result 
of a detailed study of NASA's space transportation requirements. This study 
recommended that U.S. civil governments' spacecraft be launched using a 
balanced .ixed fleet to provide increased access to space, to assure 
continuity of space operations, and to enhance .ission flexibility. 

Based on this study, NASA has revised its space flight manifest plans for 
civil government payloads based on a mixed fleet concept that consists of the 
Space Shuttle and ELVs. The FY 89 funding requirement of $195.5 million 
provides for necessary ELV services for primarily science missions. 

, . 
Six vehicles are to be acquired by sole source procurements. We started 

with the ROSAT and the EUVE missions that are scheduled to fly on Delta II 
launch vehicles in 1990 and 1991. Funding for these two missions was started 
in FY 88 and continues through this year. Another 1990 mission being planned 
is the Combined Release and Radiation Effects Satellite (CRRES). The CRRES' 
mission is split between an Atlas/Centaur and two Scout launch vehicles. We' 
are in the process of acquiring the Atlas/Centaur launch services by 
exchanging residual Atlas and Centaur hardwa~,for launch services. The 
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initial funding for the Scout vehicles is part of the FY 89 submission. 

We are also e~aluating acquisition of Titan III launch services 
commercially for a TORS mission and the Mars Observer mission and. with the 
DOD. a Titan IV to back up the planetary missions scheduled to fly on the 
Shuttle in 1989 and 1990 -- Galileo. Magellan. and Ulysses. The Titan IV. as 
well as the two Delta lIs, will be acquired through the DOD on a quid pro quo 
arrangement. ":' 

. The balance of our .ixed fleet progr .. encGlpasses ca.petitive selection 
of private sector operators to provide commercial launch services in three 
vehicle performance classes: small, medium, ~ interaediate. We expect 
established "vehicle systems to be leading candidates but not sole contenders 
in these ca.petitions. We are in the process of developing the necessary 
procurement strategy and documentation to acquire launch services commercially 
to satfsfy our payload needs. The lII.in focus in our FY 89 budget will be in 
the small and medium-class launch services. Anticipated selection of the 
small and medium-class operator will occur in early FY.89. The small-class 
launch services are planned to be used to carry NASA's science/explorer-type 
missions starting in 1991. The medium class will support payloads of the 
International Solar Terrestrial Program missions. 

Mr. Chairman and members of the Subcommittee. this ~udget package 
includes many bold. exciting new programs. in addition to the necessary steps 
to develop a safe, sustainable Space Shuttle program. We believe the 
initiatives placed before you today represent an investment in the future 
which will pay many scientific and economic dividends and will restore this 
nation's pride in its space program. 

This concludes my formal testimony. I would like to introduce the 
members of the Office ot Space Flight who are seated with me. They are Mr. 
Joseph Mahon, Deputy Associate Administrator, who is responsible for Flight 
Systems, and Mr. Arnold Aldrich. Director of the National Space Transportation 
System. We will be glad to answer any questions you may h~ve • 
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Honorable Robert A. Roe 
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Committee on Science, Space 
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Washington, DC 20515 

Dear Mr. Chairman: 
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MAR 24 ~ 

The enclosed report, "Launching Payloads by Means of 
Expendable Launch Vehicles," has been prepared in response to the 
provisions of Section 116 of the National Aeronautics and Space 
Admlnistration Authorization Act of 1988 (P.L. 100-147). Section 
116 stated that it .is the sense of the Congress that "~ •• a 
diversified family of expendable launch vehicles be incorporated 
into the Nation's civilian space program," and directed that ~ASA 
report on actions taken to ensure that expendable launch vehicles 
or, if available, commercial launch services be obtained for the 
launch of a series of specific payloads. 

1, or my staff, would be pleased to discuss this report with 
you further, if you wish. 

Si cerely, , 

/ ~ oJ;:. l lte 
ames C. Fletcher 

. Administrator 
.. / 

Enclosure 

cc: Honorable Manuel Lujan, Jr. 



LAUNCHING PAYLOADS BY MEANS 
OF EXPENDABLE LAUNCH VEHICLES 

REPORT TO 

COMMITTEE ON SCIENCE, SPACE AND TECHNOLOGY 
HOUSE OF REPRESENTATIVES 

AND 

COMMITTEE ON COMMERCE, SCIENCE AND TRANSPORTATION 
UNITED STATES SENATE 

REPORT TO I. INTRODUCTION 

The National Aeronautics and Space Administration Authorization 
Act of 1988 (P.L. 100-147), dated October 30, 1987, requires that 
the NASA Administtator report to the Congress by 3anuary 15, 
1988, on NASA's co~pliance with the provisions of Section 116. 
section 116 states that it is the sense of the Congress that: 
"(a) .•• a diversified family of expendable launch vehicles be 
incorporated into the Nation's civilian space program. (b) the 
Adm.inistrator shall establish a program for launching payloads by 
means of expendable launch vehicles and, if available, by 
commercial launch services. (c) the Administrator shall take 
such action as may be necessary to ensure that expendable launch 
vehicles or, if available, commercial launch services are 
obtained for the launch of the following payloads: 

(1) Roentgen Satellite (ROSAT), for launch in 1990. 
(2) Tracking and Data Relay Satellite (TORS-F), or a 

planetary mission. 
(3) Extreme Ultraviolet Explorer (EUVE), for launch in 1991. 
(4) Mars Observer, for launch in 1992." 

The Authorization Act also included an amount of $60 million for 
Expendable Launch Vehicle operations. The FY 1988 Continuing 
Appropriations Act (P.L. 100-202) limited funding to $28 million 
for two Delta-Class vehicles for ROSAT and EUVE. 

II. APPROACH 

A. GENERAL 

NASA has established a Mixed Fleet Space Transportation 
program composed of the Space Shuttle and Expendable 
Launch Vehicles (ELV's). The ELVside of this program 
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will launch u.s. civil government payloads not requiring 
the unique capabilities of the Space Shuttle. NASA 
plans to acquire commercial ELV launch services 
competitively in several performance classes, whenever 
such services are available from industry. In 
procurement of these launch services, the requirements 
of the Competition In Contracting Act (CICA) will be 
strictly observed. The first phase of the program 
procures ~LV's for five high priority spacecraft that 
were originally manifested n~~r-term on the shuttle. 
They are already built and delivered and are to be 
matched to available ELV's. A total of seven ELV's will 
be utilized, because one spacecraft is to be redesigned 
and its experiment divided between three vehicles. A 
directed procurement process will be utilized for 
selection of these vehicles because of the need to 
launch these missions as soon as possible. Of the total 
of seven launch vehicles to be acquired, three will be 
acquired through the Department of Defense (DOD) and 
four directly from u.S. commercial operators. 

NASA's testimony before the House Committee on Science, 
Space and Technology, Subcommittee on Space Science and 
Applications, on September 17, 1987, provides a full 
explanation of the phased implementation plan for 
procuring expendable launch vehicle services for NASA'S 
needs. Further, NASA's ELV Mixed Fleet transitional 
plans for the first phase were provided to Congress on 
December 4, 1987, by the Determination and Finding 
Report containing the justification for other than full 
and open competition for seven launch vehicles. 

B. PHASING OF IMPLEMENTATION PLAN 

ELV launches for the ROSAT in 1990 and the EUVE in 1991, 
as specified in the Authorization Act, are being 
acquired through the DOD in accordance with a NASA/DOD 
Agreement, signed October 7, 1987, to exchange shuttle 

'and ELV launch services on a quid-pro-quo basis. These 
two missions are being placed on USAF Delta-II vehicles. 
The third launch vehicle is a Titan-IV in support of 
either the Magellan, Galileo or Ulysses planetary 
mission manifested on the shuttle. The earliest 
requirement for the Titan-IV launch is May 1991, and it 
will be also be provided by the USAF on a quid-pro-quo 
exchange basis. 
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The four launch vehicles to be directly acquired from 
commercial operators in the transition phase include a 
Titan-III, an Atlas Centaur, and two Scouts. Use of the 
commercial Titan-III venicle has been evaluated for 
launch of TORS-F and th~ Mars Observe~. Study and 
ana!ysis over the past se'~eral months indicates that 
there are still some tec!loical and cost uncertainties 
involved in placing the TORS spacecraft on an ELV. The 
problem relates primarily to the fact that the 
expendable vehicle places greater loads on the 
spacecraft, which was designed to take advantage of the 
more moderate launch environment provided by the Space 
Shuttle. The primary concern involves potential damage 
to the delicate TORS antenna system as a result of these 
greater launch loads. 

At the same tine, analysis indicates that the Mars 
Observer spacecraft is basically compatible with launch 
on a Titan III, but that modifications to the transfer 
orbit stage would be required. Launching the Mars 
Observer on an ELV would have the benefit of permitting 
use of the Shuttle flight now planned for that mission 
for another spacecraft. Launch of TORS-F on the Shuttle 
would hold that spacecraft to a launch environment that 
it has successfully experienced before and also would 
permit full loading of the spacecraft fuel tanks, 
providing a ootential for longer on-orbit lifetime. 
Give~ the present uncertainty of available 
appropriations, NASA plans to maintain a dual 
compatibility option for the Mars Observer, pending 
further Congressional indication of funding feasibility 
for the Titan III. If funding were provided, NASA would 
acquire the Titan III directly from the Martin Marietta 
Corporation. 

The Atlas/Centaur launch service is being considered in 
the transition phase for acquisition commercially for 
the Comhined Release and Radiation Effects Satellite 
(CRRES) to be launched in 1990. We are currently 
discussing with General Dynamics Corporation an exchange 
of residual Atlas/Centaur and Shuttle/Centaur assets for 
launch services for this mission. Several of the 
planned experiments, however, could not be accommodated 
on an Atlas Centaur launch. but could be accommodated by 
the launch of snaIl payloads on two Scout vehicles. 

• 
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Initial funding for the two Delta-II's is in the NASA FY 
1988 budget. Funding for the Titans, Atlas/Centaur and 
Scouts is included in NASA's FY 1989 budget request to 
Congress. 

For launches beyond the transitional period, 1992 and 
beyond, it would be our intent to competitively procure 
laJnch services in four performance classes from 
commercial operators where the opportunity exists. 
Launch services capabilities will be established for the 
u.S. civil government community in small (Scout class), 
medium (Delta class), intermediate 
(Atlas/Centaur/Titan-III class), and large (Titan-IV 
class) classes. In all performance classes, with the 
exception of the large class (Titan-IV), we expect 
viable commercial competition. In this class, we would 
expect to continue to cont~act through the DOD, since 
Titan IV's are not available commercially and there are 
no other vehicles in its capability range on which to 
base a competition. We can project overall requirements 
for the future on the order of approximately two small 
class launches per year, three to five in th~ medium 
class, and one to two in the intermediate and large 
classes. 

III. SUMMARY 

NASA is taking action in response to the direction of the 
Congress in the NASA Authorization Act'of 1988 within the 
constraints of the FY 1988 Continuing Appropriation and a 
reasonable projection for future years. Where possible, 
commercial launch services are being acquired in the early 
transitional phase. Following this ELV startup phase, NASA will 
compete the procurement for launch services wherever the 
opportunity exists in the United States. 
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Honorable Bill Nelson 
Chairman 
Subcommittee on Space Science 

and Applications 
Committee on Science. Space 

and Technology 
House of Representatives 
Washington. DC 20515 

Dear Hr. Chairman: 

Encl. 7 
( 

MAR 24 I~ 

The enclosed report. "Launching Payloads by Means of 
Expendable Launch Vehicles." has been prepared in response to the 
provisions of Section 116 of the National Aeronautics and Space 
Administration Authorization Act of 1988 (P.L. 100-147). Section 
116 stated that it is the sense of the Congress that " ••• a 
diversified family of expendable launch vehicles be incorporated 
into the Nation's civilian space program," and directed that NASA 
report on actions taken to ensure that expendable launch vehicles 
or. if available. commercial launch services be obtained for the 
launch of a series of specific payloads. 

1, or my staff. would be pleased to discuss this report with 
you further. if you wish. 

Enclosure 

cc: Honorable Robert S. Walker 

1" t-4--/ .. '.' .. J:< .f· ... 7't J ,,;,-- • • ~:I.t. _ 
• l·\..r I ~

lnCerelY , 

aames C. Fletcher 
/Administrator 

,/ 
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Honorable Donald W. Riegle, Jr. 
Chairman 
Subcommittee on Science, Technology 

and Space 
Committee on Commerce, Science 

and Transportation 
United States Senate 
Washington, DC 20510 

Dear ~r. Chairman: 

( Encl. 7 

MAR 24 1{E8 

The enclosed report, "Launching Payloads by Means of 
Expendable Launch Vehicles," has been prepared in response to the 
provisions of Section 116 of the National Aeronautics and Space 
Administration Authorization Act of 1988 (P.L. 100-147). Section 
116 stated that it is the sense of the Congress that " ••• s 
diversified family of expendable launch vehicles be incorporated 
into the Natiori's civilian space program," and directed that NASA 
report on actions taken to ensure that expendable launch vehicles 
or, if available, commercial launch services be obtained for the 
launch of a series of specific payloads. 

1, or my staff, would be pleased to discuss this report with 
you further, if you wish. 

~.-

\, ; U' . ( '~l" \...~ 

Enclosure 

cc: Honorable Larry Pressler 
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Honorable Ernest F. Hollings 
Chairman 
Committee on Commerce, Science 

and Transportation 
United States Senate 
Washington, DC 20510 

Dear Mr. Chairman: 

( 
Encl. 7 

MAR 24 I~ 

The enclosed report, "Launching Payloads by H~ans of 
Expendable Launch Vehicles," has been prepared in response to the 
provisions of Section 116 of the National Aeronautics and Space 
Administration Authorization Act of 1988 (P.L.IOO-147). Section 
116 stated that it is the sense of the Congress that " ••• a 
diversified family' of expendable launch vehicles be incorporated 
into the Nation's civilian space program." and directed that NASA 
report on actions taken'to ensure that expendable launch vehicles 
or, if available, commercial launch services be obtained for the 
launch ~f a series of specific payloads. 

1, or my staff, would be pleased to discuss this report with 
you further, if you wish. 

Enclosure 

cc: Honorable John C. Danforth 

,9 ~~.r.l~ 'k .. , 
, (l,l- .. u.. 4 ! 

ames C. Fletcher 
Administrator 
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NI\SA 
National Aeronautics and 
Space Administration 

Washington, D.C. 
20546 
Office of the Administrator 

( 

Honorable Robert A. Roe 
Chairman 
Committee on Science, Space 

and Technology 
House of Representatives 
Washington, DC 20515 

Dear Mr. Chairman: 

( Encl. 8 

September 14, 1988 

On March 24, 1988. I submitted our report, "launching 
Payloads by Means of Expendable launch Vehicles," in response to 
the provisions of Section 116(d) of the FY 1988 NASA 
Authorization Act (P.l. 100-147). I am writing again to keep you 
further apprised of our continuing activities to comply with 
Congress' direction to " ••• establish a program for launching 
payloads by means of expendable launch vehicles and, if 
available. by commercial launch services." 

Over the past several months, we have been exploring with the 
General Dynamics Corporat10n(GDC) the possibility of procuring 
Atlas-Centaur launch services and crediting the acquisition cost 
of Government-owned Atlas-Centaur and Shuttle-Centaur assets 
against the value of those services. GDC and other Atlas/Centaur 
associate contractors have acquired these assets under NASA 
contracts and still retain cognizance of the items to be 
considered in this barter arrangement. 

The missions to be supported by this barter arrangement were 
previously presented to Congress and include the Navy fleet 
Satellite-8 Communication (flTSATCOM) and the Joint NASA/DOD 
Combined Release and Radiation Effects Satellite (CRRES). The 
FlTSATCOM was to have been launched in July 1987, but was delayed 
because of an accident which seriously damaged the launch vehicle 
on the pad. The Navy is requesting launch as soon as possible. 
The CRRES was originally scheduled for launch on STS and now has 
a planned launch date on an Atlas-Centaur in mid-1990. NASA's 
lewis Research Center (leRC) is responsible for determining the 
assets available, negotiating the specific arrangements, and 
executing and administering the necessary contracts with a barter 
arrarrgement for launch of these missions. 

leRC has undertaken and concluded barter negotiations with 
GDC in accordance with the authority to dispose of contractor 
inventory provided by 40 U.S.C. 484(f), as implemented by 
Section 45.603, in the Federal Acquisition Regulation. We 
anticipate entering into two launch services contracts for these 
missions on or about October IS, 1988. 



In our judgment. the negotiated arrangements are highly 
beneficial to Government. Under these arrangements. the 
Government will receive needed launch services with the least 
impact on public funds. and the contractor wi'l ga1n title to 
production hardware it needs for commercialtzation Ictivities. 

2. 

We believe that allowing GDC to retain the assets in question 
supports the Congressional and Presidential initiatives to 
facilitate the commercialization of space launch services IS 
embodied in the Commercial Space launch Act (P.l. 98-575) and the 
revised National Space Policy approved by the President on 
January 5. 1988. 

Because of their interest in the missions. the DOD has been 
briefed and has concurred with this arrangement. In addition. 
this matter has been discussed with appropriate official s in the 
Department of Transportation. 

1 would be pleased to discuss this matter further with you at 
your convenience. 

cc: Honorable Manuel Lujan. J ~ 

ames C. Fletcher 
Administrator 

· ,. 
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• . • National Aeronautics and 
Space Administration 

Washington, D.C. 
20546 
Office of the Administrator 

Honorable B111 Nelson 
Chairman 
Subcommittee on Space Science 

and Applications 
Committee on Science, Space 

and Technology 
House of Representatives 
Wash1ngton, DC 20515 

Dear Mr. Chairman: 

September 14, 1988 

On March 24, 1988, I subm1tted our report, -launching 
Payloads by Means of Expendable launch Vehicles,- in response to 
the provis10ns of Sect10n 116(d) of the FY 1988 NASA 
Author1zat10n Act (P.l. 100-141). I am writing again to keep you 
further apprised of our continuing activities to comply w1th 
Congress' direct10n to _ ••• establish a program for launch1ng 
payloads by means of expendable launch veh1cles and, if 
available. by commercial launch services.-

Over the past several months. we have been exploring with the 
General Dynam1cs Corporation (GDC) the possibility of procuring 
Atlas-Centaur launch services and crediting the acquisition cost 
of Government-owned Atlas-Centaur and Shuttle-Centaur assets 
against the value of those services. GDC and other Atlas/Centaur 
associate contractors have acquired these assets under NASA 
contracts and still retain cognizance of the items to be 
considered in th1s barter arrangement. 

The m1ss10ns to be supported by this barter arrangement were 
previously presented to Congress and include the Navy Fleet 
Satellite-8 Communication (FlTSATCOM) and the Joint NASA/DOD 
Combined Release and Radiation Effects Satellite (CRRES). The 
FlTSATCOM was to have been launched in July 1987, but was delayed 
because of an accident which seriously damaged the launch vehicle 
on the pad. The Navy is requesting launch as soon as possible. 
The CRRES was originally scheduled for launch on STS and now has 
a planned launch date on an Atlas-Centaur in m1d-1990. NASA's 
lewis Research Center (leRC) is responsible for determining the 
assets ava1lable, negotiating the specific arrangements, and 
executing and adm1n1stering the necessary contracts with a barter 
arrangement for launch of these missions. 

leRC has undertaken and concluded barter. negotiations with 
GOC 1n accordance with the authority to d1spose of contractor 
inventory provided by 40 U.S.C. 484(f), as implemented by 
Sect10n 45.603. 1n the Federal Acquisition Regulat10n. We 
antic1pate entering into two launch seryices contracts for these 
m1ss10ns on or about October IS, 1988. 



In our judgment, the negotiated arrangements are highly 
beneficial to Government. Under these arrangements, the 
Government will receive needed launch services with the least 
impact on public funds, and the contractor will gain title to 
production hardware it needs for commercialization activities. 

2. 

We believe that allowing GDC to retain the assets in question 
supports the Congressional and Presidential initiatives to 
facilitate the commercialization of space launch services as 
embodied in the Commercial Space launch Act (P.l. 98-575) and the 
revised National Space Policy approved by the President on 
January 5, 1988. 

Because of their interest in the missions, the DOD has been 
briefed and has concurred with this arrangement. In addition, 
this matter has been discussed with appropriate officials in the 
Department of Transportation. 

I would be pleased to discuss this matter further with you at 
your convenience. 

cc: Honorable Robert S. Walker-' 

ncerely, 

, ttr~~ 
ames C. Fletcher 

~dministrator 

I.' " • 
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NI\S/\ 
National Aeronautics and 
Space Administration 

Washington. D.C. 
20546 

Office ot the Administrator 

Honorable Donald W. Riegle. Jr. 
Chairman 
Subcommittee on Science. Technology 

and Space 
Committee on Commerce. Science 

and Transportation 
United States Senate 
Washington. DC 20510 

Dear Mr. Chairman: 

UlC.L. 0 

( 

September 14, 1988 

On March 24. 1988. I submitted our report. -Launching 
Payloads by Means of Expendable Launch Vehicles.- in response to 
the provisions of Section 116(d) of the FY 1988 NASA 
Authorization Act (P.L. 100-147). I am writing again to keep you 
further apprised of our continuing activities to comply with 
Congress' direction to N ••• establish a program for launching 
payloads by means of.expendable launch vehicles and. if 
available. by commercial launch services. M 

Over the past several months, we have been exploring with the 
General Dynamics Corporation (GOC) the possibility of procuring 
Atlas-Centaur launch services and crediting the acquisition cost 
of Government-owned Atlas-Centaur and Shuttle-Centaur assets 
against the value of those services. GOC and other Atlas/Centaur 
associate.contractors have acquired these assets under NASA 
contracts and still retain cognizance of the items to be 
considered in this barter arrangement. 

The missions to be supported by this barter arrangement were 
previously presented to Congress and include the Navy Fleet 
Satellite-8 Communication (FLTSATCOM) and the Joint NASA/DOD 
Combined Release and Radiation Effects Satellite (CRRES). The 
FLTSATCOM was to have been launched in July 1987. but was delayed 
because of an accident which seriously damaged the launch vehicle 
on the pad. The Navy is requesting launch as soon as possible. 
The CRRES was originally scheduled for launch on STS and now has 
a planned launch date on an Atlas-Centaur in mid-1990. NASA's 
Lewis Research Center (LeRC) is responsible for determining the 
assets available. negotiating the specific arrangements. and 
executing and administering the necessary contracts with a barter 
arrangement for launch of these missions • . , 

LeRC has undertaken and concluded barter negotiations with 
GOC in accordance with the authority to dispose of contractor 
inventory provided by 40 U.S.C. 484(f). as implemented by 
Section 45.603. in the Federal Acquisition Regulation. We 
anticipate entering into two launch services contracts for these 
missions on or about October 15. 1988. 



In our judgment, the negotiated arrangements are highly 
beneficial to Government. Under these arrangements, the 
Government will receive needed launch services with the least 
impact on public funds. and the contractor will gain title to 
production hardware it needs for commercialization activities. 

2. 

We believe that allowing GDC to retain the assets in question 
supports the Congressional and Presidential initiatives to 
facilitate the commercialization of space launch services as 
embodied in the Commercial Space launch Act (P.l. 98-575) and the 
revised National Space Policy approved by the President on 
January 5. 1988. 

Because of their interest in the missions. the DOD has been 
briefed and has concurred with this arrangement. In addition. 
this matter has been discussed with appropriate officials in the 
Department of Transportation. 

I would be pleased to discuss this matter further with you at 
your convenience. 

cc: Honorable larry Pressler 

Sincerely. 

Uv&/fJi., 
mes C. Fletcher 
ministrator 



·,~ I, 
• ~, r 

N!\5/\ 
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Space Administration 
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Honorable Ernest F. Hollings 
Chairman 
Committee on Commerce. Science 

and Transportation 
United States Senate 
Washington, DC 20510 

Dear Mr. Chairman: 

Encl. 8 
( 

September 14, 1988 

On March 24, 1988, I submitted our report, -launching 
Payloads by Means of Expendable launch Vehicles,- in response to 
the provisions of Section 116(d) of the FY 1988 NASA 
Authorization Act (P.l. 100-147). I am writing again to keep you 
further apprised of our continuing activities to comply with 
Congress' direction to H ••• establish a program for launching 
payloads by means of expendable launch vehicles and. if 
available. by commercial launch services. H 

Over the past several months, we have been exploring with the 
General Dynamics Corporation (GOC) the possibility of procuring 
Atlas-Centaur launch services and crediting the acquisition cost 
of Government-owned Atlas-Centaur and Shuttle-Centaur assets 
against the value of those services. GDC and other Atlas/Centaur 
associate contractors have acquired these assets under NASA 
contracts and still retain cognizance of the items to be 
considered in this barter arrangement. 

The missions to be supported by this barter arrangement were 
previously presented to Congress and include the Navy Fleet 
Satellite-8 Communication (FLTSATCOM) and the Joint NASA/DOD 
Combined Release and Radiation Effects Satellite (CRRES). The 
FLTSATCOM was to have been launched in July 1987, but was delayed 
because of an accident which seriously damaged the launch vehicle 
on the pad. The Navy is requesting launch as soon as possible. 
The CRRES was originally scheduled for launch on STS and now has 
a planned launch date on an Atlas-Centaur in mid-1990. NASA's 
Lewis Research Center (LeRC) is responsible for determining the 
assets available, negotiating the specific arrangements, and 
executing and administering the necessary contracts with a barter 
arrangement for launch of these missions. 

LeRC has unde~taken and concluded barter negotiations with 
GDC in accordance with the authority to dispose of contractor 
inventory provided by 40 U.S.C. 484(f), as ~mplemented by 
Section 45.603, in the Federal Acquisition Regulation. We 
anticipate entering into two launch services contracts for these 
missions on or about October 15. 1988. 



In our judgment, the negotiated arrangements are highly 
beneficial to Government. Under these arrangements, the 
Government will receive needed launch services with the least 
i~pact on public funds, and the contractor will gain title to 
production hardware it needs for commercialization activities. 

2. 

We believe that allowing GDC to retain the assets in question 
supports the Congressional and Presidential initiatives to 
facilitate the commercialization of space launch services as 
embodied in the Commercial Space launch Act (P.l. 98-575) and the 
revised National Space Policy approved by the President on 
January 5, 1988. 

Because of their interest in the missions, the DOD has been 
briefed and has concurred with this arrangement. In addition, 
this matter has been discussed with appropriate officials in the 
Department of Transportation. 

I would be pleased to discuss this matter further with you at 
your convenience. 

cc: Honorable John C. Danfort 

., 

Sincerely, 

~t~ 
mes C. Fletcher 
ministrator 
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Office of Inspector General 

Marshall Space Flight Center 
Alabama 35812 

M-DI: 134-89 July 19, 1989 

TO: DA01/Director, Marshall Space Flight Center 
Attn: DE01/Executive Assistant to the Director 

J. A. Bethay 

FROM: M-DI/Director, MSFC Office of Inspector General 
Kenneth R. Atkins 

I\U\SI\ 
Nat01aJ 
AeonaultCS and 
Space 
A.dmlntstratlOO 

SUBJECT: Final Report on Audit of Selected Aspects of Hubble 
Space Telescope Award Fees, MSFC (A-MA-86-003) 

The NASA Office of Inspector General has completed a review of 
selected aspects of award fees paid by MSFC to the two Hubble 
Space Telescope (HST) prime contractors. The purpose of the 
audit was to evaluate the effectiveness of selected policies, 
procedures, and internal controls relating to MSFCls 
determination of HST contractor entitlement to award fees. 

We identified areas requiring increased management attention to 
ensure procedural/regulatory compliance and to improve internal 
controls. This report contains recommendations intended to aid 
management in improving award fee procedures and in 
strengthening needed internal controls. 

A draft report was provided to MSFC on January 12, 1989, and a 
written response to the recommendations was received April 17, 
1989. The management response, incorporated in this report as 
Appendix A, outlined positive measures and actions which were 
generally responsive to most of the recommendations. In 
addition to responding to each OIG recommendation, MSFC also 
provided further comments in their management response. These 
are separately addressed in Appendix B. After reviewing the 
Center I s response., we remain of the opinion that all overrun on 
the HST contracts was not fully recognized and, therefore, award 
fees may have been overpaid. 

In accordance with the Office of Inspector General's revised 
audit followup policy, we consider Recommendations 1, 2, 3, 4, 
5, 6, 8, and 10 to be significant. Accordingly, we request to 
be included in the Center's concurrence cycle for closing these 
eight recommendations. 



.I 



We wish to express our appreciation to NASA Headquarters 
personnel and to personnel of the MSFC Hubble Space Telescope 
Project Office, Procurement Office, Center Comptroller, as well 
as the Assistant Director for Policy and other Center personnel 
contacted during the audit for their courtesy, assistance, and 
cooperation. 

A /} 

Kenneth R.' Atkins 

Enclosure: A-MA-86-003 (4 Cys.) 

cc: BC01/Mr. Hallisey w/12 Cys. Encl.) 
TA01/Mr. wojtalik (w/l cy. Encl.) 
AP01/Mr. Henke (w/l cy. Encl.» 
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A-MA-86-003 

INTRODUCTION 

AUDIT OF SELECTED ASPECTS 
OF 

HUBBLE SPACE TELESCOPE AWARD FEES 
MARSHALL SPACE FLIGHT CENTER 

DIGEST 

July 19, 1989 

The Office of Inspector General (OIG), Marshall Space Flight 
Center (MSFC), has completed an audit of selected aspects of 
Hubble Space Telescope (HST) award fees. The purpose was to 
evaluate the effectiveness of selected policies, procedures and 
internal controls relating to MSFC's determination of contractor 
entitlement to award fees on the two HST prime contracts. The 
review focused on the extent to which negotiated in-scope cost 
overruns were recognized by the Center in evaluating contractor 
performance in controlling cost and included performance periods 
completed as of April 30, 1987. Primary emphasis was placed on 
the Center's implementation, validation and surveillance of 
contractor Performance Measurement Systems (PMSs), and the impact 
of PMSs,on the award fee process. 

Both major HST contracts are cost-plus-award-fee (CPAF) 
contracts. As of June 30, 1987, most of the'Center's major 
contracts, particularly those for research and development 
projects, were CPAF (at least 20 contracts valued at over $6 
billion). Award fee determinations are judgmental and are made 
unilaterally by a MSFC Fee Determination Official (FDO). The 
MSFC Performance Evaluation Board (PEB), after receiving input 
from the HST Project Office and the HST contractors, provides the 
FDa with recommendations on the fees to be awarded. MSFC 
directives required that Performance Evaluation Plans for CPAF 
contracts include as standard evaluation criteria Achievement, 
Business Management, and Cost Control. At the time of our review 

'MSFC not only assigned a weight (importance) to each criterion, 
but also identified and weighted subcriteria within each 
criterion. This structured process permitted us to separately 
review the Cost Control criterion and its subcriteria. It should 
also be noted that we limited our review primarily to the more 
objective data gathering aspects of the award fee process. We 
did not evaluate the highly subjective process of scoring/rating 
contractor performance based on this data. 

* * * * * * * * * * * * PEB SENSITIVE * * * * * * * * * * * * 



OBSERVATIONS AND RECOMMENDATIONS 

MSFC policies, procedures, and internal controls relating to the 
determination of contractor entitlement to award fees for 
controlling cost on the two Hubble Space Telescope (HSTl prime 
contracts were generally effective. However, we identified 
certain areas in which increased management emphasis is needed to 
improve the award fee process at MSFC and ensure proper 
recognition of negotiated overruns, benefitting both contract and 
project management. Specific areas requiring management 
attention include the need for (i) improvements to award fee 
evaluation and documentation procedures as well as better 
compliance with existing procedures, (ii) more effective 
implementation and surveillance of Performance Measurement System 
(PMS) requirements, and (iii) the reduction of award fee 
processing time. We also noted that NASA Headquarters cancelled 
existing guidance on award fees several years ago but only 
recently provided revised interim guidance to the Centers. 

1. Consideration of Contract Cost OVerruns in Award Fee 
Evaluations 

MSFC evaluations of the performance of Hubble Space 
Telescope (HST) contractors .in controlling cost have not fully 
recognized approximately $117 million of the $183 million cost 
overrun negotiated during standard award fee periods on the two 
HST prime contracts as of April 30, 1987. The primary factors 
which have contributed to the above condition include needed 
improvements to (i) contractor Performance Measurement System 
(PMS) reports, and (ii) MSFC evaluation and documentation 
procedures. The impact of not fully recognizing all negotiated 
overrun is not precisely quantifiable due to the subjective 
nature of the award fee determination process. However, we 
believe not properly considering all negotiated cost overruns as 
cost variances within the Cost Control evaluation criterion may 
have resulted in higher than justified award fee ratings and the 
possible overpayment of as much as $1 million in award fees. 

We recommended that MSFC clarify existing procedures, 
provide additional policy and procedural guidance to those Center 
elements responsible for evaluating contractor performance in 
controlling costs on CPAF contracts, and emphasize the need to 
address all overruns. We also recommended that MSFC revise 
evaluation plans to require periodic comparison of negotiated 
overrun with overrun recognized by award fee evaluations; require 
contractors to clearly identify the causes and status (historical 
or future) of negotiated overruns; ensure- evaluation procedures 
do not over-penalize contractors; revise certain evaluation 
methods; and emphasize the importance of properly documenting 
award fee evaluations. Although MSFC did not agree with our 
conclusion that all overrun was not fully recognized and possible 
overpayment of award fees may have occurred, the Center stated 
action was being taken to restructure the cost performance 
evaluation procedure by requiring that evaluations be made at the 
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criterion level rather than at the subcriterion level and agreed 
to provide policy and procedural guidance to ensure cost growth 
is appropriately considered; to re-emphasize the importance of 
identifying and recognizing cost growth; to continue to require 
contractors to account for all cost growth; and to place 
additional emphasis on ensuring that contractors are not 
over-penalized and on documenting support for award fee 
evaluations. (Page 13) 

2. PERFORMANCE MEASUREMENT SYSTEMS 

MSFC had not effectively implemented the performance 
measurement requirements of MMI 8020.78. Factors which have 
contributed to this situation include the need for increased 
management emphasis on the use of PMSs, the need to maintain 
closer surveillance over PMSs, insufficient PMS training, and 
delayed validation of HST contractor PMSs as well as not 
periodically revalidating PMSs. In our opinion, these weaknesses 
in the use of PMSs have contributed to the Center not properly 
recognizing cost overruns, and the possible overpayment of award 
fees. We recommended that the Center place increased emphasis on 
the use of PMSs on CPAF contracts; train personnel to carry out 
assigned PHS responsibilities; maintain documentation on each 
contractor PHS; periodically review and revalidate each PMS; and 
review PMS requirements on the HST contracts and consider 
deleting any requirements identified as not required nor 
utilized. MSFC concurred with these recommendations and advised 
that a waiver to PHS requirements on the HST contracts 
was granted in April 1988. (Page 45) 

3. IMPROVING THE AWARD FEE PROCESS 

Additional areas where we believe the award fee process can 
be further improved include award fee processing time, the use of 
retroactive award fee adjustments, and recognition for minimal 
acceptable performance. Improvements in these areas would 
strengthen the award fee process at MSFC. There also was a need 
for updated NASA Headquarters guidance on incentive contracting. 
However, as Code H provided interim guidance during our audit, we 
made no recommendation. We recommende4 MSFC place added 
management emphasis on promptly completing the award fee process; 
re-emphasize the importance of properly supporting contractor 
performance ratings; provide policy and procedural guidance on 
retroactive fee adjustments; retain the Cost Control criterion in 
the Lockheed evaluation plan for the last period; and make 
appropriate use of the recently issued NASA Headquarters interim 
award fee guidance. MSFC agreed to continue efforts to complete 
performance· evaluations in the most timely and effective manner; 
to continue to give emphasis to the importance of properly 
supporting performance ratings; to re-emphasize provisional fee 
payments and other fee adjustment techniques; to continue to 
retain the Cost Control criterion in the HST Project Plan; and to 
give all MSFC contracting officers a copy of the interim 
Headquarters guidance. (Page 55) 
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INTRODUCTION 

The Office of Inspector General, Marshall Space Flight 
center (MSFC), has completed an audit of selected aspects of 
award fees paid by MSFC to Hubble Space Telescope (HST) prime 
contractors. The audit was performed in accorda~ce with the 
authority and responsibility contained in NASA Management 
Instructions (NMIs) 9910.1 and 1103.27A, dated January 28, 1980, 
and August 5, 1986, respectively. 

The objective of the HST Project is to orbit a high quality 
2.4 meter optical telescope system for use, in conjunction with 
NASA, by the astronomical community. The scientific objectives 
of the HST are to determine the constitution, physical 
characteristics, and dynamics of celestial bodies; the nature of 
processes Which occur in the extreme physical conditions existing 
in stellar objects; the history and evolution of the universe; 
and whether the laws of nature are universal in the space-time 
continuum. Overall direction and evaluation of the HST Program 
are the responsibility of the Office of Space Science and 
Applications (OSSA) at NASA Headquarters. The HST Program 
Manager establishes major program requirements and approves 
funding. 

In May 1972, the Associate Administrator selected MSFC as 
the lead project management Center for the HST. MSFC has overall 
implementation responsibility for meeting cost, schedule, and 
technic~l performance goals of the project. Definition studies 
were performed and Congressional go-ahead for the HST was 
received in July 1977. Design and development contracts were 
awarded in October 1977 to Perkin-Elmer (P-E) for the Optical 
Telescope Assembly (OTA) and to Lockheed Missiles and Space 
Company (LMSC) for the Support Systems Module (SSM). 

In the early 1980s, the HST contractors experienced 
technical and management problems which resulted in significant 
schedule slips and cost growth. As a result, the HST Project 
received extensive attention by NASA Headquarters and the 
Congress. Efforts, to remedy the problems included changes and 
increases in the MSFC HST Project Office staff and increased 
oversight of contractor operations. Additional HST Project 
Office personnel were located onsite at both contractor 
facilities. Due to the problems experienced, the planned 
November 1983 launch date had slipped about three years, to 
October 1986, at the time of the Challenger accident in early 
1986. Due to the subsequent suspension of Space Shuttle 
launches, the HST schedule was further delayed to August 1989 (as 
of June 30, 1988). 

At the time of our review in 1987, the HST Project was in 
the Assembly and Verification (A&V) Phase having completed such 
major milestones as Optical Telescope Assembly (OTA) delivery and 
thermal vacuum tests of the assembled vehicle. The staffing 
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levels of both LMSC and P-E were reduced pending launch. Both 
contractors were performing necessary modifications and upgrades 
to the KST, some of which were identified during thermal vacuum 
testing. The HST hardware is being maintained in a clean room 
facility at LMSC pending shipment to Kennedy Space Center (KSC) 
for verification tests and launch. 

Both major HST contracts are cost-plus-award-fee (CPAF) type 
contracts. MSFC uses this type contract extensively for major 
research and development projects as well as for support 
services. As of June 30, 1987, most of their major contracts 
were CPAF (at least 20 contracts valued at over $6 billion). 
Recognizing the inherent uncertainties of R&D projects, this type 
contract provides contractors the opportunity to earn enhanced 
profits or to forfeit potential fees based on the Government's 
subjective evaluation of performance. They are cost reimbursable 
type contracts which include an estimated cost, specific 
evaluation criteria, and a fee amount available for periodic 
award as determined by the performance evaluations. These award 
fee determinations are judgmental and made unilaterally by a MSFC 
Fee Determination Official (Foo). 

There are certain advantages to using CPAF contracts on 
major research and development efforts as complex and technical 
as MSFC's HST Project. One such advantage is the flexibility in 
establishing and revising performance criteria. Changes can be 
made to the evaluation criteria or to the relative importance of 
existing criteria, to place emphasis on the areas of current 
concern. While CPAF contracts offer such advantages, their use 
generally requires more NASA resources (funds and personnel) to 
monitor and evaluate contractor performance, as well as a 
substantially greater requirement for contractor-provided 
performance/status data. 

The HST Project Office assigned separate staffs to be 
responsible for monitoring and evaluating each HST contractor's 
performance. The coordinator and monitors in the Support System 
Module (SSM) Project are responsible for monitoring major efforts 
on the LMSC contract. In addition, smaller staffs are 
responsible for the Systems Engineering function on the LMSC 
contract which also includes the Refurbishment & Maintenance 
effort. Similarly, the.coordinator and monitors in the optical 
Telescope Assembly (OTA) Project are responsible for monitoring 
contractor performance on the P-E contract. 

Under the direction of the coordinators, each monitor 
evaluates contractor performance in one or more of the 
criteria/subcriteria specified in the applicable LMSC or P-E 
Performance Evaluation Plan (PEP). Evaluations prepared by these 
monitors are used by the coordinators to prepare an evaluation on 
each criterion and subcriterion, as well as an overall evaluation 
of contractor performance for submission to the MSFC Performance 
Evaluation Board (PEB). 
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MSFC has established separate PEas to address contractor 
performance on contracts for programs/projects, and ~o address 
contractor performance on mission services contracts. At the end 
of each evaluation period on each HST contract, the responsible 
HST Project Office coordinator submits an evaluation report to 
the PES. Similarly, the HST contractors are required to submit 
self-evaluation reports. Th~ PEB meets in executive session to 
deliberate on these reports, as well as oral presentations by the 
coordinators and the contractors, to arrive at a consensus on 
~ach contractor's performance. The PEB subjectively determines 
the overall numerical rating, award fee percent, and adjective 
rating to be recommended to the MSFC Fee Determination Official 
(FOO) who is ultimately responsible for fees awarded. 

Marshall Manual 5151.5C requires that Performance Evaluation 
Plans (PEP) include Achievement, Business Management, and Cost 
Control as standard evaluation criteria. The PEPs for both HST 
contracts include these criteria. Subcriteria which describe 
significant aspects of each criterion were established and 
specified by the original PEPs, dated October 19, 1977. These 
suDcriteria are shown below. 

Achievement 
Schedule Performance 
Technical Performance 
Low Cost Planning 

Business Management 
Project Management and Contract Administration 
Procurement and Subcontract Management 
Socioeconomic Program 

Cost Control 
Total Cost (Cost Performance) 
NASA Cost and Funding Constraints 
Quality of Cost and Funding Estimates. 

Over the 10-year life of the LMSC and P-E contracts, various 
other subcriteria were sometimes used for specific award 
periods. The HST Project Office determines the weight 
(importance) to be assigned each criterion and subcriterion prior 
to the beginning of each award fee evaluation period, the weights 
assigned totaling 100. The weight of each criterion and 
suDcriterion generally represents that portion (percent) of the 
total available award fee which can be earned for that criterion. 

MHI 8020.7B, MSFC Performance Measurement for Selected Major 
Procurements, dated July 8, 1976, requires that MSFC have 
contractors establish and operate a Performance Measurement 
System (PMS). PMSs are intended to provide pertinent information 
on a contractor's cost and schedule status. In addition, MM 
8020.6A, cost/Schedule Performance Criteria (C/SPC), dated 
July S, 1976, requires contractors on CPAF contracts to 
demonstrate, within 90 days after contract award, that their PMS 
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is operational and meets all requirements. The responsible MSFC 
Project Office is required to review and formally accept the 
system. Shortcomings disclosed by such reviews are to be 
documented and the contractor required to make specific 
arrangements for corrections, with followup reviews until formal 
acceptance is achieved. Upon acceptance, the contractor is 
required to provide a description of the PMS as a basis for 
surveillance by Project Office and Comptroller personnel to 
assure it continues to meet the criteria. The document 
describing the PMS is the Performance Management Plan. 
Deviations from the approved PMS discovered during contract 
performance must be corrected by the contractor within 30 days. 
Any changes that would affect system integrity must be approved 
by MSFC. 

The MSFC Comptroller, R&D Programs Office, is responsible 
for policy and procedural guidance on the use of PMSs, including 
reports (MA-02s) to monitor contractor cost and schedule 
performance. Similarly, the MSFC Financial Management Office is 
responsible for guidance on contractor financial management 
reporting (NASA Form 533 reports). Pertinent NASA and Center 
directives on the award fee process, including PMSs and financial 
reporting, are listed in Exhibit 6. NHB 950l.2B states that when 
the NASA Form 533P is not used, the NASA Form 533M will be the 
cost reporting medium for performance evaluation. However, since 
NASA directives authorize substitution of contractor reports, 
MSFC generally accepted and relied on the PMS reports, in the 
absence of Form 533Ps, to evaluate contractor cost performance. 
The PMS reports address cost variance (earned value) and schedule 
variance while the Form 533Ms do not. 
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OBJECTIVE AND SCOPE 

The purpose of this audit was to evaluate the effectiveness 
of selected policies, procedures and internal controls relating 
to MSFC's determination of contractor entitlement to award fees 
on the two Hubble Space Telescope (HST) prime contracts. The 
review focused on the extent to which negotiated in-scope cost 
overruns were recognized by Center evaluations of contractor 
performance in controlling cost, including the Cost Control 
criteria and related schedule subcriteria used in the award fee 
evaluation process. The review included performance periods 
completed as of April 30, 1987. Primary emphasis was placed on 
the Center's implementation, validation, and surveillance of 
contractor Performance Measurement Systems (PMSs) as well as 
selected aspects of Center procedures for accomplishing award fee 
evaluations. We also reviewed the appropriateness of the 
criteria used to monitor contractor cost and schedule 
performance, including baseline maintenance, as well as the 
contractor's adherence to the Performance Management Plan (MA-Ol) 
including the validity and timeliness of PMS data. 

It should be noted that we limited our review primarily to 
the more objective data gathering aspects of the award fee 
process. Specifically, we evaluated Center procedures for 
accurately determining and properly reporting cost variance 
(overrun) to the PEB. We did not evaluate the highly subjective 
process of Center HST personnel, or the PEB, scoring/rating the 
contractor's performance based on that cost variance (overrun) 
data which had been documented and reported. 

Our review addressed practices and procedures followed by 
the MSFC HST Project Office, Center Comptroller, Institutional 
and Program Support (I&PS) Directorate Procurement Office, and 
other MSFC elements as appropriate. 

The audit was performed in accordance with generally 
accepted Government Auditing Standards and accordingly included 
such tests of internal controls as considered necessary under the 
circumstances. We reviewed the adequacy of certain current award 
fee policies, procedures, and internal controls; tested award fee 
practices for compliance with directives; and interviewed 
selected MSFC and NASA Headquarters personnel to obtain and/or 
clarify information applicable to the audit. 
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OBSERVATIONS AND RECOMMENDATIONS 

MSFC policies, procedures, and internal controls relating to 
the determination of contractor entitlement to award fees for 
controlling cost on the two Hubble Space Telescope (HST) prime 
contracts were generally effective. However, we identifie~ 
certain areas in which increased management emphasis is needed to 
improve the award fee process at MSFC and ensure proper 
recognition of negotiated overruns, benefitting both contract and 
project management. Specific areas requiring management 
attention include the need for (i) improvements to award fee 
evaluation and documentation procedures as well as better 
compliance with existing procedures, (ii) more effective 
implementation and surveillance of Performance Measurement System 
(PMS) requirements, and (iii) the reduction of award fee 
processing time. We also noted that NASA Headquarters cancelled 
existing guidance on award fees several years ago but only 
recently provided revised interim guidance to the Centers. 

This report contains recommendations for several actions 
which should aid management in improving award fee procedures and 
strengthening needed internal controls. Details on our audit 
observations and recommendations are provided below. 
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1. Consideration of Contract Cost OVerruns in Award Fee 
Evaluations. MSFC evaluations of the performance of Hubble 

Space Telescope (HST) contractors in controllinq cost have not 
fully recoqnized approximately $117 million of the $183 million 
cost overrun negotiated during standard award fee periods on the 
two HST prime contracts as of April 30, 1987. Specifically, 
evaluation reports provided by the HST·Project Office to the 
Performance Evaluation Board (PEB) properly identified as cost 
variances, within the Cost Performance subcriterion, only $56 
million of the $143 million cost overrun which had been 
negotiated on the Lockheed Missiles and Space Company (LMSC) 
contract as of April 30, 1987. Similarly, evaluation reports for 
award periods 1-7 and 10 on the Perkin-Elmer (P-E) contract 
properly identified as cost variances, within the Cost 
Performance subcriterion, only about $10 million of the $40 
million cost overrun which had been negotiated during these 
periods. (The combined total LMSC and P-E negotiated overrun was 
$311 million. Another $128 million of P-E overrun negotiated 
between 1981-1986, when there were no standard award periods, was 
addressed during the 1983 restructuring negotiations or is 
included in the negotiations in process on 1983-1986 Cost 
Control). 

The primary factors which have contributed to the above 
conditions include needed improvements to (i) contractor 
Performance Measurement System (PMS) reports, and (ii) MSFC 
evaluation and documentation procedures. Specifically, 
contractor PMS reports, which MSFC had often used to determine 
contractor entitlement to award fees, did not properly identify 
and report all the cost overruns. Additionally, MSFC award fee 
procedures for evaluating contractor performance in controlling 
costs could be improved to ensure that all negotiated overruns 
were properly identified and considered and the award fee process 
better documented. 

While not precisely quantifiable due to the subjective 
nature of the award fee determination process, we believe not 
properly considering all negotiated cost overruns as cost 
variances within the Cost Control evaluation criterion may have 
resulted in higher than justified award fee ratings and the 
possible ove.rpayment of award fees. Specifically, although 
substantial overruns occurred, the HST contractors were still 
awarded about 75 percent of the $27,024,345 total award fee 
available on overall evaluations completed as of April 30, 1987. 
These awarded fees included approximately 75 percent of the 
$6,765,968 total award fee available under the Cost Control 
criterion. In addition, as of September 30, 1987, the Center 
was still evaluating P-E performance in controllinq cost for the 
period August 1983 - June 1986, for which a $2.3 million award 
fee is available. 

The overall average weight -(importance) the HST Project 
Office had assigned ~o the Cost Control criterion on both 
contracts for the standard award fee periods completed as of 
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April 30, 1987, was about 28 percent. The Cost Performance 
subcriterion represented about $4.4 million (65 percent) of the 
fees available for Cost Control and the HST contractors were 
awarded fees of about $3.3 million (75 percent) under this 
subcriterion. However, the fact that only about $66 million 
(one-third) of the $183 million of overrun which MSFC negotiated 
with HST contractors was recognized as cost variance under the 
Cost Performance subcriterion (comparison of actual to planned 
cost) indicates ratings and fees awarded for this subcriterion 
may have been too high. 

The Center maintained that about $154 million ($66M + $88M) 
of the $183 million overrun negotiated during standard award fee 
periods thru April 30, 1987, had been recognized and that only 
about $29 million had gone unrecognized. In addition to the $66 
million of overrun recognized as cost variance, the HST Project 
Office evaluation reports submitted to the PEB also had 
addressed, but in a different manner, another $88 million of 
overrun: 

About $20 million was addressed as contractor 
estimate at completion (EAC) increases under the Cost 
Performance subcriterion. 

About $68 million was addressed as projected overrun 
under other Cost Control subcriteria such as Cost 
Forecast/Budget Projections or Financial Reporting. 

However, we believe this $88 million was not fully recognized in 
the reports ~ubmitted to the PEB for the following reasons: 

The weight (significance) give~ to EAC was less than 
that given to cost variance according to HST personnel. 

The weight assigned to the other Cost Control 
subcriteria, per the HST Performance Evaluation Plans, 
was generally much less than that assigned Cost 
Performance (some were only a half or a third the 
weight). Also, it is appropriate to address overrun 
under both Cost Performance and other subcriteria when 
there are multiple contractor deficiencies. 
Therefore, addressing overrun under other subcriteria 
does not always satisfy the need to also address 
overrun under Cost Performance. 

We attempted to determine the extent of any overpaid award 
fees due to MSFC not fully recognizing $117 million of negotiated 
overrun as cost variance under the Cost Performance subcriterion. 
However, the fact that there is no specific rating scale or 
guideline --- correlating overrun amount to a suggested rating 
under the Cost Performance subcriterion --- permits only a 
subjective determination. To obtain an approximation of any 
possible award fee overpayment, we used a macro approach. 
Specifically, MSFC recognized $66 million of overrun as cost 
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variances and, although given less weight, another $20 million as 
RAC increases under Cost Performance. This combined total, over 
$86 million, was almost half of the $183 million overrun 
negotiated during LMSC and P-E standard award periods. As a 
result, the Center did not award HST contractors about $1.1 
million (25 percent) of the total $4.4 million award fee 
available under ehe Cost Performance subcriterion. Therefore, we 
believe that if MSFC had similarly recognized the other half of 
the $183 million negotiated overrun under Cost Performance the 
ratings may have been lower and comparable award fees of over $1 
million may not have been awarded. Further, since RAC increases 
were given less weight than cost variances, fully recognizing all 
the overrun as cost variance may have further reduced the fee 
awarded. This macro approach does not individually address each 
award period but does, in our opinion, reflect the potential, 
overall significance of not properly recognizing all negotiated 
overrun as cost variance under Cost Performance. 

It should be noted that although HST personnel expressed 
concern over the low effective fee on HST contracts, they did 
agree that ratings and fees awarded for Cost Performance would 
generally have been lower for a given award period if more 
overrun had been recognized. Also, it should be noted that MSFC 
will have an opportunity to evaluate the overall cost performance 
of LMSC in the last award period and address any previously 
unrecognized overrun in determining fees to be awarded for this 
last period. This is discussed in more detail in Observation 3. 

Cost Growth. The estimated cost of developing the HST 
flight hardware has increased by over $900 million, from $140 
million at contract award in 1977, to $1.042 billion as of April 
30, 1987, with more cost to be negotiated. HST prime contractors 
have· experienced significant cost increases due primarily to 
technical difficulties and schedule adjustments over the 10 year 
life of the development phase. In addition, the schedule 
adjustments resulting from the Challenger accident will cause 
additional cost increases. As of September 30, 1987, MSFC was 
negotiating the extension of the launch date to December 1988 and 
plans to negotiate additional schedule adjustments to a launch 
date of 1989, which will result in additional cost increases. It 
should be noted that while most of the unrecognized negotiated 
overrun occurred in earlier award periods, MSFC procedures 
currently do not provide guidance for specifically addressing 
negotiated overrun. 

The total $311 million cost overruns negotiated on the LMSC 
and P-E contracts, $142.8 million and $168.7 million respectively 
as of April 30, 1987, were non-fee-bearing costs, and thus 
reduced the overall effective fee rate on each contract to about 
3 percent. However, even though there were significant cost 
overruns, as previously stated, the contractors were awarded most 
of the fee-available under the Cost Control criterion. As shown 

• by the following chart, a substantial portion of the cost 
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increase as of April 30, 1987 was due to overruns for in-scope 
efforts. 

COST GROWTHa 
Added 

Basic Effort Negotiated Estimate 
Contract (Out of Overrun Contract at 
(Cost)b Scope) (In-Scope) Value completionb 

LMSC $76.8M S318.1M $142.8M $537.7Mc $626.4M 

P-E 63.4 157.9 168.7 390.0d 416.0 --
Total S140.2M $476.0M $311. 5M $927.7M $1,04i.4M 

------- ------- ------- ------- ---------------- ------- ------- ------- ---------
aCost Without Fee ~Thru Mod 576 
bper April 30, 1987 Form 533s Thru Mod 467 

The combination of added effort and cost overruns has 
resulted in an overall cost increase of more than 500 percent 
(unadjusted for inflation) as of April 30, 1987. A 1986 MSFC 
study of about 20 DOD and NASA spaceflight hardware development 
programs determined the average cost increase on these programs, 
adjusted for inflation, was about 78 percent (weighted average 
was 109 percent). The cost increases ranged from underruns on 
some programs to a high of a 275 percent cost increase at that 
time on the SST Program. Our review of award fees focused on the 
consideration given this significant cost increase, much of which 
was in-scope growth. 

a. History of Fees Awarded to HST Contractors. Details 
on the fee structure of the LMSC and P-E contracts, including 
actual fees awarded to the contractors, are presented below and 
in Exhibits 1 and 2 to this report. 

(1) LMSC. Between 1977 and 1984 (SSM periods 1-12) 
the Support Systems Module (SSM) and Systems Engineering (SE) 
efforts were jointly reviewed by MSFC under a single evaluation 
system. The SSM portion of the contract represented over 85 

.percent of the available award fee, and the SE portion less than 
15 percent. In 1984, the SE portion was separately identified 
for award fee evaluation purposes in order to place additional 
fee emphasis on the SE area where increased staffing and 
resources were being applied to solve technical and schedule 
problems. 

As of April 30, 1987, LMSC had been awarded 
$2,016,198 (78 percent) of the $2,579,640 available award fee for 
evaluation periods 1-6 on the SE effort. This included $324,583 
(76 percent) of the $426,955 award fee available under the Cost 
Control criterion. As of the same date, the total available fee 
on the SSM portion of the contract for award periods 1 thru 17 
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was $16,952,108, of which the contractor had been awarded 
$12,388,510 (73 percent). This SSM total included $4,785,790 for 
Cost Control, of which the contractor had been awarded about 
$3,475,000 (73 percent). The major subcriteria generally used by 
MSFC under the Cost Control crite~ion were Cost Performance (a 
comparison of actual cost to the time phased cost plan) and Cost 

• Forecasting (the ability of the contractor to estimate/forecast 
future costs). These two subcriteria represented 80 percent of 
the total weight assigned to the Cost Control criterion, as shown 
below. 

Subcriterion 

cost Performance 
Cost Forecasting 
Other (Financial Reporting, etc.l 

Total Cost Control 

Average Weight 

63% 
17% 
20% 

100% 

Our review of the ratings of LMSC Cost Performance 
for SSM award periods 1 through 17 disclosed an average rating of 
about 77, which permitted the contractor to be awarded most of 
the available fee for this subcriterion. This review also 
disclosed an average rating of 82 for Cost Forecasting for the 
same periods. 

(2) Perkin-Elmer. As of April 30, 1987, P-E had 
been awarded $5,992,454 (80 percent) of the $7,492,597 available 
award fee for completed award evaluation periods. The available 
fee included $1,553,223 for Cost Control, of which the contractor 
had been awarded an estimated $1,275,000 (82 percent). As 
previously pointed out, MSFC was still evaluating P-E performance 
in controlling cost for the period August 1983 - June 1986 for 
which additional award fee of $2,369,726 was available. The P-E 
contract also includes a base fee of 1~49 percent, and fixed fees 
associated only with spares acquisitions. As of April 30, 1987, 
they had been awarded $5,753,151 in base fees and $258,510 fixed 
fees. 

In addition to having a number of standard award 
fee periods, P-E had an unusual award fee arrangement between 
1981 and 1986 which eliminated the standard award periods. Due 
to significant cost and schedule problems in the early 1980s, 
MSFC and P-E agreed in 1983 to restructure the contract, 
retroactively eliminating award fee periods 8 and 9 (June 1981 -
November 1982) which had been completed but not finalized for 
award f~e purposes. During this restructuring process, P-E 
agreed to forfeit award fees of $1.46 million due to these 
problems, including over $100 million in overrun during periods 8 
and 9. The restructured contract established three equally 
weighted fee pools totaling $3,707,620 available award fee for 
the period 1983 thru the planned 1986 launch. The performance 
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criteria included (i) schedule (delivery of hardware), (ii) cost 
control, and (iii) on-orbit verification. 

As of April 30, 1987, the three pools had been 
increased due to fee bearing contract modifications. P-E had 
completed the hardware deliveries earning $2,723,120 of the 
$3,228,592 available award fee for schedule. The HST project 
Office evaluation of cost control for the period August 1983 -
June 30, 1986, was in process as of September 1987 and the fee 
available had been adjusted to $2,369,726. The evaluation of 
on-orbit verification will occur after the planned launch in 
1989, and as of September 30, 1987, had an available fee pool of 
$3,192,971. Due to the delayed launch, additional award fee 
periods were being established for Fiscal Years 1988 and 1989. 

The two major subcriteria evaluated during the 
standard award fee periods (1 - 7 and 10) under the Cost Control 
criterion were Cost Performance and Cost Forecasting. These two 
subcriteria represented 93 percent of the total weight for the 
Cost Control criterion. The overall average weight assigned to 
Cost Control subcriteria were: 

Subcriterion 
Cost Performance 
Cost Forecasting 
Other (Financial 

Average Weight 
71% 
22% 

Reporting, etc.) --1% 
Total Cost Control 100% 

Our review of HST Project Office ratin~s of P-E on 
the Cost Performance subcriterion for the 8 standard periods (1-7 
and 10) showed an average rating of about 72 percent. Therefore, 
the contractor received most of the available award fee for this 
subcriterion. The HST Project Office evaluations of P-E Cost 
Forecasting for these same 8 periods showed an average rating of 
78 which permitted P-E to also receive most of the fee available 
for this subcriterion. 

The two major reasons for not properly considering the HST 
contractor overruns under the Cost Control criterion, contractor 
PMS reporting deficiencies and Center evaluation procedures, are 
discussed below. 

b. Cost Overruns Not Identified in Contractor Performance 
Measurement System (PHS) Reports. HST contractors not properly 
identifying all contract cost overruns in required reports, and 
MSFC's reliance on these reports, contributed to contract cost 
overruns not being properly identified in the HST Project 
Office's award fee evaluations of Cost Control. These reports 
include PMS MA-02 reports designed to identify cost and schedule 
variances, and NASA Forms 533 (Contractor Financial Management 
Reports) designed to disclose budget Variances. We reviewed such 
reports available for' the period. from contract award in 1977 
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through June 1987 to determine the extent the reports identified 
contract overruns. Our review disclosed that although the 
reports did provide a comparison of planned to actual costs, the 
amount of overrun identified as cost or budget variance was 
substantiallv less than the amount of overrun actually negotiated 
on each contract. The following chart provides a comparison of 
the overrun negotiated on the two contracts versus the overruns 
reported by the contractors for the 10 year period 1977 thru 
April 30, 1987. (NOTE: All MA-02 reports prior to Fiscal Year 
1984, were not available, we therefore used alternate sources 
such as HST Project Office evaluation reports to determine the 
approximate amount of overrun reported on MA-02s.) 

Net Overrun 
Overrun Overrun Not 

Contractor Negotiated Reported Reported 
533 MA-02 533 MA-02 

LMSC'" $142.8M $60.8M $56.9M S82.0M $85.9M 

P-E "'''' 40.7 0 10.0 40.7 30.7 

Totals $183.5M $60.8M S66.9M S122.7M $116.6M 
======= ------ ------ ======= ------------- ------ -------

"'Periods 1 - 17: From 1977 to April 1987. 
"''''Periods 1 - 7 and 10: From 1977 to 1981 and 1986 to April 
1987. An additional $128M overrun was negotiated between 1981 
and 1986, when there were no standard award fee periods. 

Our review of HST Project Office award fee evaluation 
reports to the Performance Evaluation Board disclosed the 
overruns considered under the Cost Performance subcriterion in 
early periods (through award period 10 on the LMSC contract and 
through award period 7 on the P-E contract) were generally 
limited to only those overruns which had been reported by the 
contractors. The Center stated that the HST Project Office did 
not rely only on PMS reports, but also utilized other sources 
such as project assessments and review. However, the substantial 
reliance on contractor PMS reports during earlier award fee 
periods and the understatement of overrun by the contractors had 
a significant impact on the amount of overrun recognized by MSFC 
evaluations of contractor Cost Control performance. (HST PHS 
problems are discussed in more detail in Observation 2.) 

As a result, the amount of overrun considered by HST 
Project Office evaluations under the Cost Performance (planned 
vs. actual cost) subcriterion, as shown in the table below, was 
only about one-third of the overrun actually negotiated in these 
early periods. 
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Overrun OVerrun Overrun Not 
Contractor Negotiated Considered Considered 

~~SC $44.9M $14.7M $30.2M 

P-E 37.3M 10.9M 26.4M 

Totals $82.2M $25.6M $56.6M 
------ ------ ====== ------ ------

NOTE: In addition to this $56.6 million of overrun not 
considered, at the end of award period 10 (April 1983) 
almost $20 million more in overruns had been included in 
contractor cost proposals for modifications of the LMSC 
contract. 

We expected to find the contractors to be in compliance 
with both the contract terms and NASA Handbook 9501.2B, which 
requires that HST contractors identify and accurately report such 
overruns, as well as the baseline maintenance provisions of MM 
8020.6A. MM 8020.6A, Cost/Schedule Performance Criteria (C/SPC) 
with Implementing Provisions, dated July 8, 1976, states that 
"Performance measurement baseline visibility will be continuously 
maintained that will show original contract baseline, current 
baseline, and all contractual and reprogramming changes with the 
effect of each change to the cost account level." Provisions of 
both the LMSC and P-E contracts require compliance with this 
directive. However, the HST Project Office did net ensure HST 
contractors complied with this requirement. As a result, 
contractor performance baselines did not provide needed 
visibility of overruns. The capability to distinguish between 
historical and future overrun, and where it is included in the 
baseline, is significant because it will have a direct impact on 
the amount of overrun identified by future contractor PMS reports. 

Failure of the contractors to properly report cost 
overruns was caused primarily by the contract baseline 
maintenance procedures employed and, to a lesser extent, the use 
of level of effort technique to manage specific contract tasks on 
the LMSC contract during early periods. These areas are 
discussed in detail below. 

(1) Baseline Maintenance. A primary reason 
contractor reports understated overrun, for both current period 
values, and cumulative-to-date values, was the practice of adding 
the proposed/estimated value of authorized contract 
modifications, which often included overruns, to the contract 
performance measurement budget baseline without separately 
identifying the overrun. In addition, the Work Breakdown 
Structure (WBS) elements to which the overrun was distributed, 
and whether the overrun was incurred (historical) or projected 
(future), were not always identified. 
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OUr review disclosed that contractorrpMS reports 
would understate overrun to the extent that negotiated overrun 
(non-fee-bearing) had been added to the performance measurement 
budget baseline. The authorized/negotiated in-scope 
non-fee-bearing overrun was not separately identified within the 
performance measurement budget baseline, but was handled the same 
as out-of-scope authorized increases to the contract. This 
action increased the budgeted/planned cost of those was elements 
to which the overrun was distributed. Thus, ·when actual costs 
were subsequently compared to these budgeted/planned amounts for 
cost performance evaluation purposes, the amount of overrun 
disclosed in PMS reports was substantially understated. In some 
instances, the overrun was added to the PMS baseline prior to 
negotiation and definitization of the contract modification which 
documented the overrun amount. These negotiations often were not 
concluded for periods ranging from several months up to a year 
after the related efforts were authorized and added to the 
baseline budgets. For example, Change Order No. 219 for certain 
reprogramming actions on the LMSC contract was authorized in 
February 1983, for $11.9 million, but was ~ot negotiated and 
definitized until May 1984, over a year later. 

Our review of the baseline planned cost for 
individual tasks in the was showed that neither HST Project 
Office records or PMS reports could separately identify the 
overrun amounts included in planned cost. Program Control 
personnel responsible for the LMSC contract were asked to 
identify those contract tasks (WBS elements) to which the 
contractor had added the $49 million of non-fee-bearing overrun 
definitized by Supplemental Agreements 340 and 341 when the HST 
Program was restructured in 1984. They stated they could only 
identify the total overrun, and were not aware of how LMSC 
distributed the overrun to individual tasks within the was. They 
also stated the contractor did not maintain visibility over 
overruns to the individual cost account level within the 
baseline. Another factor which has contributed to the lack of 
visibility of overruns is the fact that contract modifications 
which included both in-scope effort and overrun were often 
negotiated together, on a total basis. Therefore, the specific 
impact of each overrun on baseline was elements or the subsequent 
impact on contractor reported overrun could not readily be 
determined. However, any overrun added to the baseline increases 
planned cost and causes PHS reports to understate overrun. 

Historical vs Future Overrun. We also 
attempted to determine whether negotiated non-fee-bearing overrun 
was for historical (incurred) or future (projected) costs at the 
time it was negotiated and added to the baseline. Our review 
disclosed that neither contractor nor MSFC records could readily 
disclose such information. Under the earned value concept, 
overrun which has been incurred should be recognized as cost 
variance. We asked HST Project Office program control personnel 
responsible for the LMSC contract to separately identify 
historical versus future overrun in the $49 million overrun 
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negotiated by Supplemental Agreements 340 and 341. They stated 
that this could not be accomplished with either MSFC or 
contractor records. However, they stated that the overrun 
generally was historical because the contractor has been 
reluctant to. identify any overrun until it had actually 
occurred. However, they did acknowledge that a portion of the 
total $311 million negotiated overrun did apply to future tasks 
at the time it was negotiated, and therefore would have 
contributed to the failure of subsequent contractor reports to 
properly disclose overruns. 

In this respect, our review disclosed 
some instances where negotiations indicated overrun was 
attributable to future periods. For example, the LMSC $93 
million cost proposal submitted in 1983, as a result of Change 
Order No. 250 which directed a major restructuring of the HST 
Program, contained data which showed that the proposal included 
over $13 million of overrun. The proposal further stated that 
about 90 percent, almost $12 million, was future overrun 
projected for fiscal years 1984, 1985, and 1986. The change 
order was subsequently negotiated for $92 million, of which $38.5 
million was attributed to overrun. Although the overrun actually 
negotiated was not identified to specific fiscal years, the LMSC 
proposal had clearly indicated most of the overrun was expected 
to occur in future years. HST Project Office personnel stated 
that they believed most of the $38.5 million overrun was probably 
historical. However, they did not specifically address this 
significant overrun in their evaluations of contractor 
performance in controlling costs during award periods 11 or 12 
when Change Order No. 250 was negotiated. To the extent any of 
the $38.5 million was added to the contract baseline for future 
periods, it would have caused subsequent contractor PHS reports 
to understate overrun. 

During tbe early years of the HST Program, MSFC 
identified and documented certain baseline deficiencies in the 
LMSC PHS. These were identified by MSFC in the 1977-1981 
timeframe while attempting to validate the contractor's system. 
For example, Technical Directive T~01-63, dated June 13, 1979, 
states that HST Project Office personnel had persistently 
complained about LMSC's uncontrolled baseline, and that past 
plans and historical performance records were constantly 
changing. The TO stated that as a result of the baseline 
problems HST Project Office personnel were reviewing misleading 
performance data and contract status. 

(2) Level of Effort. A factor which we believe also 
contributed to the contractor PMS reporting problems was the use 
of the level of effort (LOE) technique. MM 8020.6A, 
Cost/Schedule Performance Criteria, dated July 8, 1976, states 
that "Only that effort which canno~ be identified in discrete 
short-span work packages or apportioned effort will be classed as 
level of effort and must be kept to a minimum." However, it was 
used extensively to manage certain contract tasks and measure the 
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cost performance of LMSC during the two year period following 
contract award and, to a lesser extent, continued to be used at 
the time of our review. Technical Directive TA01-033 issued by 
the HST Project Office on November 27, 1978, authorized the use 
of LOE on a number of work breakdown structure (WBS) elements. 
This technique permits the contract baseline budget to vary and 
essentially equal actual costs incurred. As a result, actual 
accomplishments of the contractor cannot be as readily determined 
under LOE, and cost overruns may not be identified and reported. 

By mid-1979, the adverse impacts of using LOE on 
the LMSC contract were evident. The HST Project office issued 
Technical Directive (TO) TA01-052, dated May 3, 1979, documenting 
LOE problems and directing LMSC to more extensively work package 
the contract. The TO stated "the disproportionate amount of 
level-of-effort ••• distorts contract performance and inhibits 
detail and accurate planning." The TO provided an example of LOE 
distortions stating " ••• when several subcontracts were 
rebaselined in February (1979), the reported cost variance 
reversed by 270 percent from an underrun in January (1979) to an 
overrun and the behind schedule condition increased by 80 
percent." Use of LOE had caused overrun to be understated. The 
contractor subsequently work packaged additional LOE tasks. 
However, HST Project Office personnel agreed that distortions of 
the contractor's cost performance during the period LOE was used 
would have caused contractor PHS reports to have understated 
overrun. Additionally, they acknowledged that LOE was still 
being used on the HST contracts, but stated that they planned to 
work package additional LOE tasks. We believe minimum use of the 
LOE technique ensures better visibility over cost performance. 
Because HST personnel were initiating action to further reduce 
the use of LOE, we will make no recommendation at this time. 

The problem of HST contractor reports understating 
overrun was previously addressed by DCAA Report No. 
7481-4B110714, dated October 19, 1984. In response to an OIG 
assist audit request, DCAA reviewed LMSC records on contract NAS 
8-32697 for the period November 1977 through June 1984 and 
determined the LMSC reports had identified only $43 million of 
$101 million total overruns at that time. The DCAA report stated 
there was an unreported overrun of $58 million because the 
contractor had not identified the cost overrun included in 
changes to the original contract baseline which had been 
negotiated by contract modifications. OUr current review has 
updated and further addressed this problem identified by the nCAA 
audit. 

c. Cost Control Evaluation Procedures. Procedures used 
by the HST Project Office to evaluate the contractor's cost 
control performance could be further improved to better ensure 
that negotiated cost overruns are properly identified and 
considered in award fee determinations. Specific areas requiring 
management attention include (i) current evaluation methods, (ii) 
recognition of negotiated overruns, (iii) recognition of 
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contractor identified overruns, (iv) impact of contract 
rebaselining, and (v) documentation of evaluation methods and 
,results. Each of these areas are discussed below. 

(1) Evaluation Methods. Our review of methods used 
to evaluate the performance of HST contractors in controlling 
costs disclosed areas where improvements could be made in the 
recognition of contract cost overruns. We also noted there had 
been a number of substantial changes in the evaluation methods 
used during the life of the contracts. For example, while 
evaluations prior to 1983 used PMS data extensively, and employed 
the earned value concept (i.e. comparing the actual cost of work 
performed to the budgeted cost of work performed) to identify 
overrun, present methods employ neither of these techniques. 

During the early years (1977 to 1983) of the HST 
development phase, HST Project Office personnel used similar 
methods on both contracts to evaluate contractor Cost Control 
performance. Our review disclosed that, within the Cost Control 
criterion, the HST Project Office weighted the Cost Performance 
subcriterion an average of abo~t 60 percent, with other 
subcriteria such as Cost Forecasting and Financial Reporting 
assigned less weight. The "earned value" concept was used to 
evaluate contractor cost performance and recognize overruns. 
Also, the source of the "earned value" data generally was the 
contractor's Performance Measurement System (PHS) reports which 
identified cost and schedule variances both for current award 
periods and cumulative to date. 

Our review of evaluation methods used for the LMSC 
contract between Hay 1983 - April 1987, and the P-E contract 
between November 1986 - April 1987, disclosed performance 
measurement system (PHS) earned value data generally was not 
utilized. Instead, alternate methods have been employed, which 
we believe can be further improved to provide more realistic 
evaluation results. These evaluation methods are separately 
discussed below for each of the contracts. 

Ca) LMSC. The present method used to evaluate 
Cost Performance has evolved over several evaluation periods. 
The LMSC cost monitor advised OIG auditors that the PHS data are 
not used due to lack of confidence in the accuracy of LHSC PHS 
reports (PHS problems are discussed in Observation 2). As a 
result, the HST Project Office implemented the current 
alternative evaluation procedures. The current evaluation method 
includes two factors, (i) a modified cost variance and (ii) 
changes in the contractor's estimate-at-completion (EAC). 
Each factor is discussed below. 

Cost variance. The procedure currently 
used to compute a modified cost variance is a two-step process. 
First, actual cost for the evaluation period is compared to funds 
budgeted for the period per the HST Program Operating Plan (POP), 
adjusted for authorized changes. The resulting budget variance 

24 



is then combined with a computed schedule variance (milestone 
slip in days X contractor average daily operating cost) to obtain 
the modified cost variance. This method does not follow NHB 
9501.28 and MM5151.5C guidance for computing cost variance. 
These regulations specify that cost variances be computed by 
identifying work accomplished during the period, computing the 
Actual Cost of Work Performed (ACWP), and comparing this ACWP 
with the Budgeted Cost of Work Performed (BCWP). Instead, the 
current method focuses on changes in schedule milestones 
(slippage as an indicator of scheduled work not accomplished) and 
estimates the value of that unaccomplished work. 

Relatively small amounts of budget 
variance have been computed in award periods where this alternate 
method has been utilized. This is due, at least in part, to the 
fact that POPs are generally revised at least semiannually, and 
contractor budget projections are also accomplished 
periodically. Because both POPs and projections tend to be more 
accurate on a short term basis (6-12 months), budget variances 
during a 6 month award period usually will be small. As a 
result, the modified LMSC cost variances (budget variance plus 
schedule variance) in most periods have been primarily attributed. 
to the computed schedule variance. For example, the $9.5 million 
cost variance recognized by the HST Project Office in award 
period 14 consisted of a $9.1 million schedule variance, and a 
$.4 million budget variance. If the budget variance is zero, the 
modified cost variance computed is essentially a schedule 
variance. 

We also noted that if the adjustments 
made in computing the budget variance include any negotiated 
overrun, then the computed variance can be understated. HST 
Project Office personnel did not have written procedures on their 
present LMSC evaluation method, and existing evaluation 
documentation did not always provide a clear audit trail. 
However, they stated that in computing the budget variance they 
do not include authorized/negotiated contract change orders for 
overrun in their adjustments to the POP. 

We concluded that this alternate method 
of computing a modified cost variance primarily reflects LMSC 
schedule variances attributable to work not accomplished, 
rather than work actually done (output).~herefore, it does 
not provide a true earned vaTUe cost variance (i.e., the 
difference in ACWP and BCWP). Further, as with other methods, 
its validity depends upon the accuracy and completeness of the 
data selected by evaluators, and the manner in which that data are 
utilized. HST Project Office personnel acknowledged their method 
is not precise, but stated that they believe it identifies about 
90 percent of the cost overrun occurring in an award period. 

Effectiveness of Procedures. To 
determine the extent to which the present method of computing 
cost variances effectively identifies LMSC overrun, we c~mpared 
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the amount of overrun actually negotiated and/or proposed by 
LMSC, to the amount considered as cost variance under the Cost 
Performance subcriterion by the HST Project Office during award 
fee periods 11-17 (See Exhibit 3). This comparison disclosed 
that LMSC·had negotiated/proposed $123 million in overruns during 
these periods, whereas the HST Project Office had considered only 
$41.6 million of cost variance under the Cost Performance 
subcriterion, leaving a difference of $81.5 million. Further. 
analysis disclosed that most of this overrun not fully considered 
was negotiated in award periods 11 and 12 when $74.7 million of 
overrun was negotiated, but only $13.6 million of cost variance 
was considered under the Cost Performance subcriterion in HST 
Project Office evaluation reports submitted to the PEB. 

Procedures used by the HST Project 
Office in accomplishing LMSC award fee evaluations under the Cost 
Performance subcriterion in periods 11 and 12 did not include 
provisions to specifically address the $74.7 million overrun 
negotiated in those periods (EAC increases also were not 
routinely addressed under Cost Performance until period 13).· 
When overrun which occurred, but was not recognized, in a prior 
award period is subsequently identified/negotiated, we believe it 
should be promptly addressed by current award period evaluations. 
During the HST Project Office presentation to the PEB for period 
11, a footnote to the Cost Performance viewgraph mentioned $24 
million of overrun negotiated that period. But it was not clear 
to what extent, if any, this was considered since the report to 
the PEB did not mention this negotiated overrun under the Cost 
Performance subcriterion and identified a cost variance of only 
Sl.6 million. Similarly, the total of almost $50 million of 
overrun negotiated in period 12 also was not addressed under the 
Cost Performance subcriterion. We concluded this was mainly due 
to lack of specific MSFC or HST Project Office policy and 
procedural guidance for addressing authorized/negotiated overrun 
in evaluations. In these two instances, the HST Project Office 
did not perform a comparison and reconciliation of negotiated 
versus recognized overrun to date. Such an analysis was not 
required by the HST PEP for LMSC or by MSFC directives. 

HST personnel maintained that the $74.7 
million of LMSC overrun was not addressed as it was all 
historical (occurred in prior periods). However, available 
documentation did not clearly identify whether the overrun was 
historical or future. More importantly, if the overrun was ., 
historical, action was not taken during these two evaluations to 
ensure that any historical overrun not previously recognized was 
properly addressed. Unless all overrun is properly identified in 
reports to the PEB, it may not be properly recognized. 

Estimate-at-Completion (EAC). The present 
method of evaluating LMSC Cost Performance also addresses 
contractor changes to the EAC which have occurred during the 
~valuation period. As shown by the Table on page 28, evaluations 
for LMSC periods 13-17 addressed total EAC increases of $38.6 
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million. To compute the RAC increase, the beqinninq BAC, 
adjusted for contract chanqes authorized durinq the period, was 
compared to the endinq RAC. When the endinq RAC exceeded the 
adjusted beqinninq RAC, the difference was considered overrun and 
used as a basis for reducinq the contractor Cost Performance 
ratinq. Althouqh the relative importance assiqned to the RAC 
factor within the Cost Performance subcriterion, and the 
rationale for that weight, was not documented in the work files, 
HST Project Office personnel stated it was generally given less 
weiqht than the computed cost variance previously discussed. 

One benefit of considering EAC changes 
is the recognition of future overrun, a capability not assured by 
the present method of computinq cost variance. Also, because the 
current LMSC evaluation method does not include a procedure for 
specifically addressinq overruns negotiated during the current 
evaluation period, the EAC review was relied upon to disclose 
such overruns. For example, a $23 million overrun was negotiated 
during award period 16, however, the evaluation of Cost 
Performance for period 16 addressed only the computed 
budget/schedule cost variance of $1.9 million. Although HST 
Project Office evaluation documentation did not correlate the $23 
million negotiated overrun to previously recognized EAC 
increases, we determined that a comparable amount of overrun was 
recoqnized as EAC increases during award periods 13, 14, and 15 
(See following Table). However, there should be a periodic 
reconciliation/comparison of overrun negotiated to the overrun 
recognized as cost variances and EAC increases. 

While RAC increases generally included 
(duplicated) the cost variance amounts reported for the pe~iod, 
as discussed in the following paragraphs, they also provided some 
recognition of additional overrun amounts not addressed as cost 
variance. A comparison of the amounts of cost variance and EAC 
increases addressed under Cost Performance by HST Project Office 
reports to the PES for LMSC periods 13 - 17 is provided in the 
followinq table: 
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• 

OVERRUN RECOGNIZED AS COST VARIANCE VS EAC 
. 

(4 ) (5 ) ( 1) (2 ) (3 

ADDED OVERRUN 
COST EAC AMOUNT RECOGNIZED 

PERIOD VARIANCE INCREASE DUPLICATED· BY EAC 

(Col 3-Col 4) 
13 $12.2M $13.8M $12.2M $ 1. 6M 

14 9.5 8.1 8.1 

15 1.6 1.1 1.1 

16 1.9 2.5 1.9 .6 

17 2.8 13.1 2.8 10.3 

Totals $28.0M $38.6M $26.1M $12.SM 
====== ------ ------ ------------ ------ ------

• Amount included in both Cost Variance and EAC. 

As shown by the above Table, $12.5 million of additional overrun 
not included in cost variances was addressed by the EACs computed 
by the HST Project Office and reported to the PEB. While this 
does provide some further recognition of overrun, as stated 
previously, EAC increases were given less weight than cost 
variances, and, therefore, did not provide full recognition of 
overrun in our opinion. 

Duplicate Recognition. Our review 
disclosed that the consideration of EAC changes (increases) in 
evaluating contractor Cost Performance can result in the HST 
Project Office considering the same overrun twice, once as cost 
variance and again as EAC increase. This can result in possibly 
overpenalizing the contractor, unless the duplication is clearly 
identified. Our analysis of HST Project Office work files for 
LMSC periods 13 - 17 disclosed that only $23 million of overrun 
was negotiated during these five periods. However, a total of 
$66.6 million of overrun ($28M Cost Variance + $38.6M EAC) was 
addressed in HST Project Office reports to the PEB in these 
periods --- $26.1 million of this overrun was addressed twice 
under Cost Performance, both as cost variances and EAC increases 
(See Col. 4 of Table above). For example, in period 13 overrun 
of $12.2 million was considered a significant weakness in both 
the cost variance and EAC factors (the $12.2 million cost 
variance was included in the $13.8 million EAC increase that 
period). The potential for this to happen exists because cost 
overruns can also cause an increase in the EAC. 
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Recognition of the same overrun twice 
under the Cost Performance subcriterion can occur unless the 
reasons for the total increase in the lAC are analyzed and such 
duplication detected and identified in reports to the PED. 
However, our review disclosed that HST Project Office personnel 
do not always accomplish such analysis and clearly identify the 
duplication. They did agree that the possibility exists for the 
same overrun to be considered twice and the contractor 
overpenalized. Because the EAC increases were given less weight 
than cost variances, and the duplicate overrun amounts we noted 
were generally small in recent periods, the duplication may not 
have significantly affected award fee ratings of those periods 
reviewed. However, procedures are needed to prevent similar, and 
possibly more significant, distortions on future evaluations. 

While further improvements can be made to 
evaluation procedures, the current evaluation method has 
addressed most of the LMSC overrun actually considered as cost 
variance to date. During periods 11-17, the current method 
recognized cost variances of $41.6 million. This represents over 
70 percent of the $56.3 million cost variances considered under 
the Cost Performance subcriterion thru April 30, 1987. Also, the 
use of EAC in the current method has permitted increased 
recognition of overrun --- providing at least partial recognition 
of additional overrun of over $12 million as increases to the 
contractor's EAC. 

(b) Perkin-Elmer. The method used presently to 
evaluate P-E Cost Performance (e.g. award period 1Q) is 
substantially different from that used in prior award periods 1-7 
(periods 8 and 9 were not finalized): 

Cost Variance. The adjusted HST Program 
Operating Plan (POP) amount is compared with actual costs for the 
period, to determine a budget variance. This method provides 
only a budget variance, and does not include use of the earned 
value concept (i.e., recognition of work accomplished) necessary 
to compute a cost variance. 

The HST Project Office personnel 
responsible for this contract stated that the value of work 
accomplished was not considered because there are currently few 
measurable milestones of major significance. However, our review 
disclosed that the Achievement performance criterion continues to 
include a Schedule subcriterion which evaluates 
schedule/milestone accomplishments. We also noted that POP 
supporting documentation identify numerous milestones over the 
remainder of the'HST Program. 

While the effort remaining on the P-E 
contract is relatively small compared to completed work" we 
believe that revision of current cost performance evaluation 
methods to include consideration of data on schedule performance 
would permit work accomplished to be addressed in a manner . 
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similar to the earned value concept. Such revisions should 
improve the evaluation process and provide a more meaningful 
award fee rating for Cost Performance. 

Estimate at Completion (SAC). -Although HST 
Project Office procedures for evaluating P-E ability to control 
costs generaliy did not address SAC increases under the Cost 
performance subcriterion, in period 7 a cost variance of $4.8 
million and a projected overrun (SAC increase) of $13 million 
were both addressed in the report to the PES. However, similar 
to the procedures used for LMSC evaluations, the $4.8 million 
cost variance was also included in the $13 million EAC according 
to HST Project Office work files. As a result of this 
duplication, the SAC. increase provided recognition for only $8.2 
million ($13M - $4.2M) of additional overrun not addressed as 
cost variance. However, similar to procedures used for LMSC, the 
weight (significance) given SAC was less than that of 
cost/schedule variance, only half the weight according to HST 
period 7 work files. Therefore, in our opinion the $8.2 million 
overrun was not fully recognized. Also, although some ($4.2M) 
of the overrun was addressed twice, once as cost variance and 
once as EAC increase, the report to the PEB did not clearly 
identify the duplication. As previously discussed, unless any 
duplicated amounts are clearly identified as such in Project 
Office reports to the PEB, the contractor may be overpenalized. 

We noted that the present method of 
evaluating P-E cost performance also does not include a specific 
procedure for recognizing overrun negotiated during the current 
award period. For example, during P-E award period 10, a $3.45 
million overrun was negotiated. However, the HST Project Office 
evaluation of P-E Cost Performance addressed only the favorable 
bUdget variance (underrun) of $890,000, and recommended a rating 
of 92 - Superior. In our opinion, it is important that 
evaluations address negotiated overruns when they occur. Because 
authorized/negotiated P-E overruns are included in both the POP 
and the contract baseline, budget and cost variances subsequently 
computed in future award periods using the inflated data will not 
identify the overruns. It should also be pointed out that 
because the remaining fee pool under the restructured P-E 
contract only addresses on-orbit performance, not Cost Control, 
there currently are no provisions at contract end for 
retroactively addressing any negotiated overrun not addressed by 
previous evaluations. This makes it even more important that 
negotiated overruns be promptly addressed. 

(2) Negotiate~overrun. A major objective of our 
review was to determine if the significant amounts of overrun 
negotiated on the two HST contracts had been fully recognized by 
the HST Project Office in award fee evaluation reports provided 
to the PEB. We limited our review to the more objective data 
gathering/reporting aspects of the award fee process and did not 
evaluate the highly subjective rating/scqring process. 
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As previously stated, our review disclosed that 
approximately $117 million of the $183 million in contract 
overruns neqotiated on the two HST contracts durinq standard 
award periods had not been addressed as cost variance (planned vs 
actual cost) by HST Project Office award fee evaluations. The 
$183 million in contract cost overruns had been neqotiated into 
the contracts as non-fee-bearinq increases to the contract 
values. However, the net overruns of $66 million which had been 
recognized as cost variance under the Cost Performance 
subcriterion thru April 30, 1987, were" computed from sources 
other than the known contract negotiated overruns. As pointed 
out in our comments on evaluation procedures, there was no policy 
or procedure for specifically addressing the overrun negotiated 
during a period. 

In addition to the $66 million of overrun 
recoqnized as cost variance, the HST Project Office evaluation 
reports provided to the PEB also addressed another S88 million of 
overrun. As shown in the followinq table, the overrun was 
addressed either as EAC increases under the Cost Performance 
subcriterion, or under other Cost Control subcriteria. 

Overrun Addressed 
Under Other Combined 

Contractor Period As EAC subcriteria Total 

LMSC 5 $17.8M $17.8M 

11 22.6 22.6 

13 $ L6M 1.6 

16 .6 .6 

17 10.3 10.3 

P-E 6 27.2 27.2 

7 8.2 8.2 

Totals S20.7M $67.6M S88.3M 
====== ====== ------------

The Center maintained that the $88 million overrun was fully 
recognized although it was not addressed as Cost Variance under 
the Cost Performance subcriteria, and that only about $29 million 
($117M - S88M) of the $183 million negotiated overrun had not 
been recognized as of April 30, 1987. However, we believe the 
$88 million was not fully recognized for the followinq reasons: 

Overrun As EAC. Our review disclosed that 
those amounts of overrun addressed as increases to the 
contractor's EAC were generally assiqned less weiqht 
(significance) than was given to overrun addressed as cost 
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variance. While the relative weight was not documented, the 
extent to which RAC was given less weight may have permitted the 
HST contractors to receive somewhat higher ratings than if the 
overrun were addressed as cost variance. In the absence of 
evaluation procedures for specifically addressing negotiated 
overrun, and with the concern expr,ssed over the validity of HST 
PMS data, we believe use of the EAC factor can be helpful in 
recognizing negotiated overruns. However, EAC should be given 
appropriate weight and any overrun amounts duplicated in both 
cost variance and EAC be clearly identified. 

Overrun Under Other Subcriteria. Our 
review also disclosed that the HST PEPs generally gave the Cost 
Performance subcriterion significantly more weight than other 
Cost Control subcriteria such as Cost Forecast or Financial 
Reporting. For example, the HST PEP for LMSC period 11 assigned 
60 percent of the total Cost Control weight to Cost Performance 
and only 20 percent to Cost Forecast where $22.6 million of 
negotiated overrun was actually addressed. The weight 
(significance) assigned Cost Performance was three times that of 
Cost Forecasts. Therefore, if the overrun had been identified as 
cost variance as it occurred and addressed under Cost 
Performance, LMSC may have been given a lower rating and awarded 
less fee. 

Although addressing overrun under 
subcriteria other than Cost Performance generally provides at 
least partial recognition of overrun, in our opinion this is not 
always adequate. specifically, if there are multiple contractor 
deficiencies associated with the same overrun, then it could be 
appropriate for the contractor to be penalized under two or more 
subcriteria. In such instances, recognizing overrun under other 
Cost Control subcriteria is not a substitute for recognition 
under Cost Performance. Although Center personnel expressed 
concern that the contractor might be overpenalized by addressing 
the same overrun twice, they agreed that it could be appropriate 
at times to do so. In this regard, a concern for overpenalizing 
the HST contractors was frequently expressed by Center personnel 
and may have been a factor in not routinely recognizing overrun 
under more than one subcriteria. They similarly expressed 
concern Qver the low effective fee earned by the HST contractors, 
and the difficulty in motivating contractors when little fee is 
awarded. However, the amount of fee previously awarded, or not 
awarded, should not be a direct consideration in evaluations of 
contractor performance in subsequent periods. As pointed out by 
the HST PEPs, the contractors are not automatically entitled to 
fee, but must earn it through performance. 

Our review disclosed instances where the 
HST Project Office did on occasion address the same overrun under 
more than one Cost Control subcriterion. For example, in LMSC 
period 13 the report to the PES addressed $11.9 million of the 
same overrun under both the Cost Performance and the Resource 
Requirements Forecasts subcriteria. The HST Project. Office 
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report to the PES addressed overrun under both subcriteria in 
order to recognize contractor forecasting deficiencies in 
addition to the cost overrun incurred. 

Because the same overrun can properly be 
addressed under more than one Cost Control subcriteria, 
addressing it under other Cost Control subcriteria does not 
satisfy the requirement to also address it under Cost 
Performance. For example, in period 5 the HST Project Office's 
revised report to the PEB recommended severely penalizing the 
contractor under the Financial Reporting subcriterion. The 
contractor's 533Q financial management reports had failed to 
include and identify to NASA anticipated cost growth (overrun). 
This resulted in an unexpected significant ($17.8M) increase in 
run-out costs which, in our opinion, constitutes a separate 
contractor reporting deficiency---in addition to the actual 
occurrence of the overrun. Therefore, addressing the cost 
growth ($17.8M) not properly identified by financial reports 
under the Financial Reporting subcriterion is not a substitute 
for addressing the $17.8 million overrun as cost variance, under 
Cost Performance, as it actually occurred. For these reasons, 
we believe that overrun only addressed under other subcriteria 
has not been fully recognized and does not satisfy the need to 
also address such overrun under Cost Performance. 

Overrun was not always fully recognized 
because existing policy and procedural guidance did not ensure 
Center elements responsible for award fee evaluations properly 
addressed all negotiated overrun. While contractors should not 
be penalized twice for the same deficiency, in our opinion it 
is appropriate to address an-overrun under more than one 
subcriterion when there are separate overrun related deficiencies 
under each of the subcriterion. The HST PEPs specified the 
evaluation criteria to be used to measure contractor Cost Control 
and typically included such subcriteria as Cost Performance, Cost 
Forecast, and Financial Reporting. Potentially, a contractor 
could be penalized for the same overrun under all three if he 
were responsible for (i) incurring cost overrun, (ii) failing 
to forecast the overrun, and (1i1) failing to report the 
overrun in financial management reports when it occurred. 
However, this evaluation concept was not always readily accepted 
by Center personnel. Some expressed concern that the contractor 
would be overpenalized if overrun was addressed under multiple 
subcriteria. 

We contacted NASA Headquarters (Code HC) 
personnel and discussed the appropriateness of addressing the 
same overrun under multiple subcriteria. They agreed that each 
separate contractor deficiency should be recognized and 
evaluated, in accordance with the established Performance 
Evaluation Plan (PEP), and if there are multiple deficiencies 
relating to a single cost overrun then it should be addressed 
more than once. However, neither MSFC nor HST Project Office 
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guidance on award fees specifically addressed this issue and 
provided clear direction. 

A major cause for not properly considering all 
overruns negotiated on HST contracts, as stated in our comments 
on HST evaluation procedures, is the need for additional MSFC 
policy and procedural guidance specifying how such overruns are 
to be addressed by award fee evaluations. Neither MSFC 
directives nor HST Performance Evaluation Plans (PEPs) provide 
guidance as to how negotiated overruns are to be addressed in 
evaluating contractor performance within the Cost Control 
criterion. Also, the HST Project Office has not established 
procedures to periodically compare the amount of overrun 
authorized/negotiated with the amount of overrun which has been 
recognized by Project Office evaluations under the Cost 
Performance subcriterion. Because such reconciliations were not 
performed on a routine basis during evaluations, the extent to 
which negotiated overrun had actually been addressed was not 
readily apparent. We believe such reconciliations are an 
essential part of award fee evaluations. 

(3) Contractor Identified Overrun. Our review 
disclosed that overruns identified and reported by LMSC as 
"anticipated overrun" or "unrecognized variance" were not always 
properly considered by HST project Office evaluations of LMSC 
cost control performance. In two instances between April 1980 
and July 1983, Financial Management Reports (NASA Form 533) 
submitted by LMSC identified a total of over $45 million of such 
cost growth. Our review showed that although the contractor also 
included these amounts in revised estimates-at-completion, 
Project Office evaluations of contractor Cost Performance, for 
the seven award periods (5-11) during which the cost growth was 
reported, generally did not address this information. 

In one instance, our review of LMSC Financial 
Management Reports (533s) submitted to MSFC during the period 
April 1981 thru October 1983 disclosed the contractor regularly 
reported such "unrecognized variance". This information was 
apparently being provided in response to MSFC concerns over 
significant cost growth and resulting cost constraints during 
this period. The amount of such "unrecognized variance" reported 
grew from $3.2 million in April 1981, to $22.5 million as of July 
1983. In October 1983, this "unrecognized variance" was 
negotiated as a $24.762 million in-scope non-fee-bearing overrun. '. 

During the 30 month period this cost variance was 
being reported, Project Office award fee evaluations of LMSC 
(periods 7-11) under the Cost Performance subcriterion recognized 
a total of only $11 million of overrun, less than half the $22 
million variance (overrun) reported by the contractor during 
these periods. However, this $11 million was not considered on 
the basis of the contractor reported variance, but was computed 
by other means, primarily the PMS reports. The HST Project 
Office evaluation reports to the Performance Evaluation Board for 
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the period in which the $24 million overrun was negotiated 
(period 11) did briefly comment on the overrun, as a footnote, 
under the Cost Performance subcriterion. However, it was not 
clear to what extent, if any, this was considered in determining 
the fee to be awarded. 

Project Office personnel agreed that the 
"unrecognized variance" reported by the contractor was overrun 
costs and should have been considered each evaluation period 
under the Cost Performance subcriterion. They viewed the $24 
million negotiated in period 11.as "historical" overrun that had 
occurred in the prior periods, not future/projected overrun. 
They stated they had assumed the contractor reported variance 
(overrun) would be fully reflected in the cost variances they 
computed each period and, therefore, had not taken any specific 
action to consider this overrun. In our opinion, this 
"unrecognized variance" was not properly considered primarily due 
to the lack of specific award fee evaluation procedures relative 
to how and when such a contractor reported variance should be 
addressed. 

(4) Impact of Contract Rebaselining. Our review 
disclosed that cost overruns occurring during a period in which a 
contract is rebaselined are not always properly identified and 
considered in evaluating contractor performance in controlling 
cost for that period. This condition generally only occurs in 
evaluation methods utilizing PMS data in the computation of cost 
overruns. Our review of the HST project Office evaluations of 
LMSC Cost Control performance disclosed instances where contract 
rebaselining actions effectively eliminated cost and schedule 
variances previously reported on contractor PMS reports. Both 
the LMSC and P-E contacts have been rebaselined several times 
during the life of the HST Project. Such rebaselining actions 
are required to incorporate significant schedule revisions, etc. 

One such instance occurred during LMSC period 4 
when the LMSC contract was rebaselined in October 1979 to 
implement a 'tRephased Program Cost Proposal. tI Because this 
rebaselining occurred in the last month of the 6 month evaluation 
period (May - October 1979), the LMSC PMS reports for October 
1979 did not reflect all overrun variances which had occurred 
during the period. HST Project Office personnel, using LMSC 
September 1979 PHS reports and related documentation, identified 
unfavorable cost and schedule variances of $3.908 and $2.669 
million, respectively, for the first five months of this six
month award period. However, when they reported these amounts in 
their period 4 evaluation report to the Performance Evaluation 
Board (PEB), they stated that they anticipated these overruns 
would be eliminated when the contract was rebaselined. Our 
review of the PEB minutes for that evaluation period disclosed 
that in the subsequent oral presentation to the PEB, HST Project 
Office personnel reported revised unfavorable cost and schedule 
variances of only $.8 and $.15 million respectively. Thus, a 
cost variance of $3 million and a schedule variance of $2.5 
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million were not properly included in the presentation, and the 
Project Office recommended an award fee ratinq of 96 - Superior 
for Cost Performance for the period. 

Evaluations usinq PHS data to compute cost 
overruns and evaluate cost performance should employ procedures 
which ensure that rebaselininq durinq the period does not 
preclude appropriate recoqnition of overrun which occurred prior 
to the rebaselininq. Since the award fee evaluation methods 
currently used on both HST contracts do not use PMS data, this 
procedural problem does not adversely affect current 
evaluations. 

(5) Documentation of Award Fee Evaluations. The 
award fee evaluation work files maintained by HST Project Office 
personnel do not always comply with the documentation 
requirements of MM 5151.5C, Performance Evaluation Operatinq 
Manual ~or CPAF Contracts, dated September 24, 1986, or with the 
HST Performance Evaluation Plans (PEPs). The MM and the PEPs 
specify that coordinators and monitors responsible for evaluatinq 
the contractor performance will maintain work files for the life 
of the contract. The MM states that these files should contain 
" ••• all documentation used in evaluatinq the contractor's 
performance" and should " ••• provide an audit trail from the 
monitor throuqh the Fee Determination Official." Our review of 
work files, particularly those for recent periods, disclosed 
several areas where documentation supportinq award fee 
evaluations of contractor cost control performance can be 
improved. 

We believe the documentation weaknesses discussed 
below adversely affect the credibility of award fee ratinqs. The 
MM and PEPs require coordinators to establish, publish and 
disseminate to monitors the procedures and formats necessary for 
the acquisition and evaluation of data pertaininq to contractor 
performance. The PEPs also require monitors to prepare a plan 
prior to the start of each evaluation period outlininq the 
"yardstick*' or specific accomplishments expected of the 
contractor durinq the period and the manaqement tools to be used 
in measurinq performance. 

Our review disclosed that specific written 
instructions have not been provided to the cost monitors, nor 
have individual plans for each evaluation period been prepared in 
accordance with the PEP requirements. Project Office personnel 
stated the evaluation procedures used by the cost monitors have 
in some instances "evolved" over several periods. Durinq our 
review, we noted several procedural chanqes from period to period 
which confirm this statement. 

In the absence of the required individual 
evaluation plans, specific factors evaluated within each 
subcriterion, or their relative importance, cannot be clearly 
determined. For example, the present Cost Performance 

36 



. .. -

subcriterion on the LMSC contract addresses both cost variances 
and estimates-at-completion, but the relative importance of each 
of these factors is not clear. In addition, some working papers 
and pertinent source documents used by cost monitors to develop 
cost and schedule variances are not included in the files. We 
found documentation to adequately support the computation of LMSC 
schedule variances was not available in the work files for some 
periods. Such documentation, including the source of both the 
milestones used to compute the number of days of schedule slip 
and the daily labor rates used to place a value on the slip, 
should be retained to support the cost variance reported to the 
coordinator, and to the Performance Evaluation Board (PEB). In 
one instance, the work files for some of the early evaluation 
periods for the P-E contract were not available. However, these 
files were subsequently located in records storage. 

The files for recent award fee periods generally 
do not contain written narratives by the cost monitors. to support 
the coordinator's evaluations of contractor performance. The 
cost monitors provided only oral input, and the files did not 
include the cost monitors' adjective rating of contractor 
performance required by MM 5151.5c. Therefore, it could not be 
determined from the files what input (rating) the monitor 
submitted or whether the coordinators revised those ratings. 
MSFC directives require the files to be documented to show such 
adjustments, and the rationale for any such action. The lack of 
written input also contributed to the difficulty in recreating 
the cost monitor's evaluation process. The PEPs require the cost 
monitors to periodically submit written reports to coordinators 
on contractor performance. We noted that files for earlier 
evaluation periods on both contracts included written 
documentation. However, coordinators stated that they no longer 
require the cost monitors to submit written evaluations. 

HST Project Office personnel acknowledged that 
evaluations of contractor performance in controlling cost should 
have been better documented. They explained that they are 
primarily concerned with such documentation while the current 
period evaluation is in process, and did not anticipate further 
requirements for such documentation. In our opinion, the lack of 
necessary documentation can adversely impact the creditability of 
award fee ratings. The HST Project Office should ensure that the 
award fee evaluation process is properly documented in compliance 
with Center directives and Performance Evaluation Plans. 

RECOMMENDATION 1 

MSFC should provide additional guidance to those Center elements 
responsible for evaluating contractor performance in controlling 
costs on cost-plus-award-fee (CPAF) contracts. specifically: 

a. Provide policy and procedural guidance to ensure proper 
recognition of overrun amounts included in both undefinitized 
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cost proposals and negotiated modifications to CPAF contracts. 
Evaluation plans for CPAF contracts should be required to include 
appropriate provisions for addressing such overruns. Also, a 
periodic reconciliation of such overrun amounts with overruns 
previously considered by award fee evaluations should be required 
to ensure all overrun is properly considered. 

b. Clarify award fee procedures regarding the recognition 
of cost overrun under more than one suocriteria. Advise 
personnel responsible for evaluations that it may be appropriate 
to address the same overrun under more than one suocriteria when 
there are multiple contractor deficiencies. 

c. Emphasize to Center program control personnel the need 
to ensure all of the contractor identified overruns are 
properly addressed by award fee evaluations. 

d. Provide guidance t~ ensure award fee evaluations 
properly identify and recognize cost overruns when contract 
rebaselining has occurred during an award period. Those overruns 
which have occurred during the period, prior to rebaselining, 
should be properly recognized. 

MANAGEMENT RESPONSE 

Parts a., b., and d: 

MSFC has already initiated action to restructure the cost 
performance criterion that should alleviate any real or perceived 
problems in effectively evaluating cost performance. The new 
procedure requires that total cost performance be evaluated at 
the criterion level, as opposed to the previous procedure which 
required evaluation at the sUO-criterion level. This change in 
procedure allows all cost factors to be evaluated under a single 
criterion, thus eliminating any possible confusion or errors in 
judgement in the appropriate treatment of findings at the 
sUO-criterion level. 

The MSFC Performance Evaluation Operation Manual is currently 
being amended to incorporate the above change. Policy and . 
procedural guidance will be included in this revision to ensure 
that cost growth is appropriately considered in the evaluation of 
cost performance for both the period under evaluation as well as 
for the total contract. Performance Evaluation plans will be ~ 
reviewed to ensure they are in compliance with the requirements 
of the revised Performance Evaluation Operating Manual. 

Part c.: 

MSFC plaees a great deal of emphasis on identifying and 
recognizing cost growth and will re-emphasize the importance of 
this area to appropriate Center personnel. 
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EVALUATION OF MANAGEMENT RESPONSE 

Actions taken and planned are considered generally responsive to 
this recommendation. However, it was not the intent of the 
recommendation that the Center eliminate the requirement to 
evaluate subcriteria. Therefore, we contacted Center personnel 
to determine the rationale for the new procedures. 

MSFC Procurement Office personnel stated that new evaluation 
procedures, deleting the requirement for evaluation of 
subcriteria and requiring evaluation at criterion level, were 
intended to provide the Center more latitude in the award fee 
process. They stated that at times, during an award fee period 
or even after it has ended, the Center may want to place 
increased emphasis (weight) on an aspect (subcriterion) of 
contractor performance. Increasing the emphasis permits the 
Center to increase the reward or penalty. However, the 
assignment of weights at subcriterion level substantially 
restricts such changes since PEB approval is required. They 
pointed out that by requiring that evaluations be made only at 
criterion level, and only assigning weights at that level, the 
Center may place emphasis on any aspect of contractor performance 
falling within a given criterion. According to Center personnel, 
such areas of emphasis may be added or dropped before, during or 
after completion of an award period. 

It should be noted that, contrary to the new Center procedures, 
NASA Headquarters interim guidance on award fee contracting, 
dated July 8, 1988, clearly provides for the identification, 
weighting, and evaluation of subareas (subcriteria) within each 
major performance area (criterion). We also support the 
evaluation of subcriteria and believe it generally improves the 
award fee process, particularly where it increases the use of 
more objective data. In this regard, NASA Headquarters Interim 
Guidance states "Quantative measurements do not substitute for 
judgement, but the greater the ability to identify and quantify 
the facts considered in arriving at the judgemental assessment 
required, the more credible that assessment is likely to be (and 
the easier it will be to prepare the supporting documentation 
required) ." 

While we understand the Center's desire for greater flexibility, 
we believe this objective might also have been achieved by 
continuing to evaluate subcriteria, but not assigning fixed 
weights to them. We would hope that elimination of the 
requirement to evaluate subcriteria does not adversely affect the 
validity of the award fee process at MSFC. Revised procedures 
should not unnecessarily increase subjectivity of the evaluation 
process or reduce the availability of supporting documentation. 

We have requested that the Center provide for our review a copy 
of MM 51Sl.SC, containing the amended evaluation procedures, as 
well as copies of the revised HST Performance Evaluation Plans. 
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Audit followup should evaluate effectiveness of the Center's. 
revised procedures in addressing negotiated overrun and ensuring 
that rebaselining does not preclude recognition of overrun. 

RECOMMENDATION·2 

Hubble Space Telescope Project Office should revise the 
performance evaluation plans (PEPs) for the two prime contractors 
to incorporate prGvisions for properly addressing negotiated 
overrun amounts in the evaluations of contractor cost performance 
during the remaining life of the contracts. The PEPs should 
require a periodic comparison of negotiated overrun amounts on 
the contracts with overrun amounts recognized by award fee 
evaluations. 

MANAGEMENT RESPONSE 

The actions outlined under Recommendation 1 above will 
essentially accomplish this recommendation. That is, all cost 
performance will be evaluated at the criteria level to ensure 
consistent recognition of cost growth in award fee evaluations. 

EVALUATION OF MANAGEMENT RESPONSE 

Actions taken and planned are considered generally responsive to 
this recommendation. However, as stated in our evaluation of the 
MSFC response to Recommendation No.1, we have requested that the 
Center provide the OIG with copies of the revised HST performance 
evaluation plans (PEPs). Audit followup should evaluate the 
extent to which the Center's new procedures and the revised PEPs 
implement the intent of this recommendation. 

RECOMMENDATION 3 

Hubble Space Telescope Project Office should: 

a. Require contractors to clearly identify the specific 
causes of a"ll negotiated overruns and their impact on the 
contract baseline in order to ensure the overruns can be properly 
considered in award fee evaluations. 

b. Require contractors to identify negotiated overruns as 
either historical (already incurred) or future (projected). 

MANAGEMENT RESPONSE 

The Project Office requires its contractors to account for all 
cost growth--incurred and/or prospective during negotiations, 
budget planning and other management review. As already 
mentioned, MSFC believes that the HST evaluations adequately 
recognized the contract cost variances and that full 
reconciliation would not have affected award fees. 
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EVALUATION OF MANAGEMENT RESPONSE 

MM SlSl.SC instructions for preparation of award fee evaluation 
reports state "Cause(s) of any over/underrun will be explained." 
Also, NASA Headquarters (Code HC) personnel have advised the OIG 
that it is essential to understand the cause(s) of overrun in 
order to properly evaluate the contractor's performance in 
controlling cost. We agree, contractors should not be penalized 
the same for all overrun. In some instances NASA actions may 
even contribute to overrun. Additionally, since overrun should 
be recognized in the award fee period in which it occurs, it is 
also essential to know when it actually did occur (historical) or 
will occur (future). However, as stated in the audit report, 
neither the contractor nor the Center could identify the specific 
impact of negotiated overruns on the baseline, although HST 
contractors were already required to maintain baseline 
visibility. Therefore, the overall intent of this recommendation 
included having the HST Project Office ensure contractor 
compliance with existing baseline visibility requirements. In 
this regard, MM 8020.6A, MSFC Cost/Schedule Performance Criteria 
(C/SPC), dated July 8, 1976, states, "Performance measurement 
baseline visibility will be continuously maintained that will 
show original contract baseline, current baseline, and all 
contractual and reprogramming changes with the effect of each 
change to the cost account level." 

We remain of the opinion that the Center did not fully recognize 
all negotiated overrun and that better visibility over the causes 
and impacts of overrun would improve MSFC's evaluation process. 
Audit followup should evaluate the actions taken by the HST 
Project Office to ensure contractor compliance with existing 
overrun accountability and baseline maintenance requirements. 

RECOMMENDATION 4 

Hubble Space Telescope Project Office should: 

a. Ensure Cost Control award fee evaluation procedures 
which combine assessments of budget variance, schedule variance, 
and changes in the estimate-at-completion (EAC) do not 
overpenalize the contractor by considering current period overrun 
twice---once as budget/schedule variance and again as EAC 
change. The causes of all EAC increases should be determined and 
documented to preclude this possibility. 

b. Specify the relative importance assigned to award fee 
evaluation factors, such as schedule variance and the 
contractor's estimate-at-completion, used in evaluating 
contractor performance in controlling cost. Monitors should 
specify and document any weights they assign to milestones, 
factors, and items within subcriteria or criteria. 

c. Revise the present method for evaluating cost 

41 



performance on the Perkin-Elmer contract to include consideration 
of available data on contractor performance in meeting 
schedules/milestones since such data would reflect work 
accomplished. 

MANAGEMENT RESPONSE 

Regarding item a., HST procedures already address the actions 
called for in this recommendation. AdQitional emphasis will be 
placed in this area to ensure that contractors are not 

. over-penalized. 

Concerning part b., the weighting process has been revised to 
assign weights at the criteria level rather than the sub-criteria 
level. This should eliminate problems and misunderstandings 
associated with assigning weights to individual sub-criteria. 

The actions outlined in part c. of this recommendation are a part 
of the Perkin-Elmer contract. 

EVALUATION OF MANAGEMENT RESPONSE 

Actions taken and planned are considered generally responsive to 
this recommendation. Our comments on elimination of the 
requirement to evaluate subcriteria were previously provided 
under Recommendation No. 1 but also apply here. The 
effectiveness of specific actions taken by the HST Project Office 
on this recommendation should be evaluated during the followup 
review. 

RECOMMENDATION 5 

Hubble Space Telescope Project Office should emphasize the 
importance of complying with MM 515l.5C and performance 
evaluation plan documentation requirements and properly 
documenting award fee evaluations to ensure that a clear audit 
trail is established from monitors to the Fee Determination 
Official. Specifically: 

a. Coordinators should publish and provide monitors with 
the procedures and formats necessary for the acquisition and 
evaluation of contractor performance data. 

b. Monitors should document their plan or specific approach 
for evaluating contractor performance each award period to 
include the specific accomplishments expected. 

c. Monitors should provide written input to coordinators, 
documenting their evaluation results, to include an adjective 
rating for each area of responsibility. 
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d. Evaluation work files should include all documentation 
used in evaluating contractor performance, and documentation 
should be maintained until the end of the contract. 

e. Deviations should be requested, where justified, for any 
procedures not brought into compliance with MM SlSl.SC. 

MANAGEMENT RESPONSE 

The HST Project Office has placed additional emphasis on the 
documentation supporting award fee evaluations. Additionally, 
deviations from MM SlSl.SC were implemented as appropriate during 
the last update of the performance evaluation plan. The plan 
requires coordinators to provide an assessment of contractor 
performance in specific areas and its relative importance. 
Monitors are required to assess strengths and weaknesses rather 
than adjective ratings. 

EVALUATION OF MANAGEMENT RESPONSE 

Actions taken are considered generally responsive to this 
recommendation. The revised PEPs as well as effectiveness of 
specific actions taken by the HST Project Office to improve 
documentation of the award fee evaluation process in response to 
this recommendation should be evaluated during audit followup. 
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2. Performance Measurement Systems (PHSs). OUr review of the 
award fee process on the two Hubble Space Telescope (HST) 
contracts disclosed MSFC has not effectively implemented the 
performance measurement requirements of MMI a020.7B, MSFC 
Performance Measurement for Selected Major Procurements. PMS 
data provided by NASA contractors can be used as an indicator of 
their cost and schedule performance. However, PMS data provided 
by HST contractors currently is not used to evaluate contractor 
cost and schedule performance in determining award fee ratings. 
The primary reason given by HST Project Office personnel for not 
using contractor PMS data was lack of confidence in the validity 
of the data. Factors which have contributed to this situation 
include the need for increased management emphasis on the use of 
PMSs, the need to maintain closer surveillance over PMSs, 
insufficient PHS training, and delayed validation of HST 
contractor PMSs as well as not periodically revalidating PHSs. 
In our opinion, these weaknesses in the use of PMSs have 
contributed to the Center not properly recognizing cost overruns, 
and the possible overpayment of award fees, as discussed in 
Observation 1 of this report. Improvement and increased use of 
PHSs could benefit HST contract and project management, and could 
provide a useful tool in the preparation of award fee ratings. 
Areas in which we believe improvements will be beneficial are 
discussed below. 

a. Use and Surveillance of PHSs. PMS requirements have 
been in effect on both of the HST development contracts since 
their inception in 1977. The cost of all PMS data provided by 
the contractors during this 10-year period is estimated to be at 
least $2.5 million. Our review of the HST award fee process 
showed that only intermittent use has been made of this data for 
project and contract management. Use of PMS data to evaluate 
Lockheed Missiles and Space Company (LMSC) cost and schedule 
performance was generally discontinued about 1983, in large part 
due to concerns over PHS data validity, whereas, reduced use of' 
PMS data to evaluate Perkin-Elmer (P-E) performance between 1983 
and 1986, was due mainly to elimination of the regular semiannual 
award fee periods in the restructured contract. Although award 
fee periods were reestablished on the P-E contract in FY 87, HST 
Project Office personnel stated that they were not using P-E PMS 
data because there were not enough measurable milestones 
remaining. 

Some HST Project Office personnel stated they were 
reluctant to rely on PMS data for project and contract management 
functions due to their concern over the credibility of the data. 
Project Office personnel, particularly those responsible for the 
LMSC contract, stated that over the years they had frequently 
noted invalid or questionable data in the PMS reports provided by 
the contractor. Problems which they had experienced included 
frequent manual mark ups to correct data in PMS reports; the 
necessity for notations on PMS reports to "qualify" the data; and 
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the general tendency of the contractor to delay the reporting of 
cost growth/overrun causing PHS data to be more favorable to the 
contractor. They also pointed out that additional costs would 
have to be incurred to upgrade the quality of the contractor's 
PMS. 

One of the primary purposes of PMS data is to serve as 
an "indicator" of contractor performance to support management 
determinations in various other areas of project management. 
However, our review showed PMS data, due at least in part to its 
questionable validity, were no longer used by HST Project Office 
program control personnel to evaluate contractor performance for 
award fee purposes, or to serve as an "indicator" (benchmark or 
standard) against which to compare the results of other data 
sources or evaluation methods. One indication of the limitations 
as to validity of PMS data which we noted in our review was that 
LMSC reports sometimes contained current period data that 
reflected actual work performed to be negative amounts. This 
occurred because adjustments made to historical cumulative data 
were also included in the current month data. Project Office 
officials explained that LMSC's Cost and Scheduling Performance 
Evaluation Reporting (CASPER) system was old, and that it often 
had problems and produced questionable data. In this respect, we 
noted that some PMS reports generated from the LMSC CASPER 
contained qualifying comments. For example, the May 1987 reports 
included a statement that month end data on the prior report 
(April 1987) had been corrected due to an error in CASPER. 
Project Office personnel stated this was not unusual. 

A major problem HST Project Office personnel pointed 
out which reduced the usefulness of PMSs for both HST contractors 
was baseline instability due to frequent rebaselining. Although 
NHB 9501.2B requires that negotiated and certain work relative to 
major unnegotiated contract Change Orders be included in the 
baseline within 30 days, the contractors often required three to 
five months to complete a major rebaselining. Since rebaselining 
can result in substantial changes to PHS data, PMS reports 
prepared by the contractors during the period of rebaselining 
were not always considered reliable. For example, during 
rebaselining, the adjustments to historical cumulatiVe contract 
data were also included in the current month data thereby causing 
some distortions. 

Center personnel also advanced the belief that PMS data 
were only "historical" and thus it generally did not identify new 
problems or issues requiring management attention. They also 
pointed out that there may be other sources of the same type cost 
and schedule data (i.e., weekly manpower reports); While both 
these rationale may have some validity, it should be recognized 
that PMS is intended to provide a common data base from which 
both the contractor and MSFC can exercise program and contract 
management. Such use of a common baseline should result in 
better communication and coordination of efforts. 
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The MSFC Comptroller has responsibility for policy and 
procedural guidance on PHS use at the Center, however, broad 
management support is essential if PHS is to be used 
effectively. Our review included discussions with various levels 
of Center management regarding management emphasis on PHS. There 
were varying opinions on PMS; while some personnel clearly 
supported PMS, others were not so enthusiastic. Clear, 
consistent management support for PHS was not readily evident. 
Recent initiatives by the Comptroller, including a review of 
Center PMS activities and a survey of PHS policy, discussed in 
more detail below, are positive steps toward establishing a clear 
management position. These reviews disclosed that individual 
HSFC projects have established PMS requirements as each deemed 
appropriate, and as a result PMSs are not always implemented 
uniformly across Center projects. Management actions have yet to 
be taken in response to these recent initiatives. However, we 
believe that continued management emphasis is required to ensure 
effective use of PHS on Center projects. 

The validity of PHS data should be monitored on a 
regular basis as part of continuing surveillance by qualified 
program control personnel. Such surveillance should ensure that 
appropriate corrective actions are taken to maintain data 
validity. However, our review disclosed that the HST Project 
Office had not established and maintained effective surveillance 
procedures. Although PMS data continue to be received from both 
HST contractors, little or no surveillance of the data is 
currently being performed, and Project Office personnel 
acknowledged only limited surveillance had been performed in the 
past. In some instances, personnel indioated they had received 
more PMS data than could be monitored and used with existing 
staffing levels. Effective management and surveillance of PMS 
data are necessary, both to expedite resolution of any turbulence 
due to such major program events as rebaselining, and to improve 
data validity. 

b. PMS Training. MMI 8020.7B requires that 
implementation and surveillance of PMSs be " ••• performed only by 
formally trained, qualified individuals" and that the Comptroller 
"Maintain a Center performance measurement training program ••• " 
to assure that such qualified personnel are available. However, 
the Comptroller has not established the required PHS training 
program. As a result, there are no " .•• formally trained, 
qualified individuals" designated as members of a Center-wide 
pool to serve on MSFC PMS validation teams. 

Our review of the HST evaluation process disclosed that 
some of the personnel assigned to evaluate the cost and schedule 
performance of HST contractors had not received formal PHS 
training. Others stated that it had been several years since 
they had received such training. Other instances were noted, 
both within the Project Office and the Comptroller's Office where 
individuals had recently been assigned PMS responsibilities but 
had received no formal training. When this condition was pointed 
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out to responsible supervisors, they responded that required 
training will be scheduled. In our opinion, PMS training would 
enhance the understanding and capability of Center personnel to 
effectively monitor and use PMS for improved project and contract 
management. 

During our review, we determined that there were 
several PMS training courses currently available. NASA 
Headquarters offers a 3-day training course which addresses PMSs 
and other related cost analysis and cost control topics. This 
course had not been conducted recently at MSFC, however, NASA 
Headquarters Comptroller personnel stated that it is tentatively 
scheduled at MSFC early in fiscal year 1988. Additionally, we 
determined there are PMS courses currently available from other 
Government agencies. For example, the Defense Systems Management 
College, Huntsville Office, offers a 1-week resident course on 
PMSs. We believe the Center should fully implement the PMS 
training requirements of MMI 8020.7B in order to establish and 
maintain an effective capability to validate, monitor and use 
PMSs. 

MSFC Comptroller personnel acknowledged the requirement 
in MMI 8020.7B for a PMS training program and advised the O~ 
that training efforts were to be initiated in November 1987. 
They agreed that such training is needed by Center personnel due 
to the Center's dependence upon CPAF type contracts on major R&D 
programs. However, the overall status of PMS' training at the 
Center was not available because documentation, such as a roster 
of those personnel assigned PMS responsibilities as well as the 
training status of each, is not currently maintained. 

c. Validation of PMSs. Improvements are needed in center 
procedures for performing the initial validation of a contractor 
PMS as well as ensuring that the PMS continues to meet 
established criteria. For example, our review disclosed 
extensive delays in the initial validation of the LMSC PHS. 
Additionally, although HST Project Office personnel had concerns 
over the validity of PMS data, there were no periodic reviews and 
revalidations of either HST contractors' PHS over the 10-year 
life of this program. As a result, contractors submitted PMS 
reports which contained data of questionable validity and, as 
discussed in Observation 1, did not identify all overrun. 

MM 8020.6A, Cost/Schedule Performance criteria (c/SPC), 
dated July 8, 1976, requires contractors on CPAF contracts to 
demonstrate within 90 days after contract award that their PHS is 
operational and meets all C/SPC requirements. HSFC project 
offices, with the support of the Center Comptroller, are to 
conduct a formal review and validation of the contractor's PMS. 
In the event the PHS fails to pass the formal review, the 
specific shortcomings are to be documented, and the contractor 
required to make specific arrangements to correct the 
deficiencies. Followup reviews are to be conducted until formal 
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validation is achieved, after which the PMS should be under 
continuing surveillance to ensure compliance. 

The PMSs for both HST contracts awarded in 1977 were 
initially validated by the Center. The P-E PHS was validated in 
April 1979. However, the initial review of the LMSC PMS in 1978 
disclosed significant deficiencies. Between November 1977 and 
March 1981, MSFC issued nine Technical Directives (TOs), 
including various revisions, to LMSC identifying PMS deficiencies 
or specifying needed changes, and directing corrective actions. 
Seven complete reissues of the LMSC Performance Management Plan 
(PMP), the document describing the contractor's PMS, were 
required before approval of the system on March 27, 1981, over 
three years after contract award. 

TO No. TA01-063, which MSFC issued to LMSC on 
June 13, 1979, was very critical of the lack of progress made by 
LMSC in correcting PMP problems, and stated: "The plan and 
procedures still do not accurately and sufficiently describe the 
system in detail nor fully meet the Performance Management 
Requirements. The need for accurate planning, control, reporting 
and analysis is becoming more critical as we reach PDR 
(Preliminary Design Review) and proceed into final design. 
Recent MSFC Project Manager's Reviews have emphasized the need 
for a disciplined system. The Design and Development Office and 
the Chief Engineer's Office have persistently complained about 
LMSC's uncontrolled baseline where past plans and historical 
performance records are constantly changing. As a result, they 
are reviewing misleading performance data and contract status, 
cannot perform meaning~ul trend analysis, and are limited in 
early problem detection." 

Other deficiencies cited by the TOs included the need 
for improved PMP wording in such critical PHS areas as baseline 
maintenance, level-of-effort versus work package development, 
variance analysis, and use of cost/schedule performance criteria 
(C/SPC) on subcontracts. Such weaknesses in the LMSC PHS lead to 
the following comment in TO TA01-52 which MSFC issued to LMSC on 
May 3, 1979: "Perturbations in the system have created a 
credibility problem in the use of PMS reports by MSFC managers 
for evaluation of -performance." However, almost two years later, 
during the fourth year of the contract, the needed improvements 
to LMSC's PMS, as reflected by MSFC TO TA01-128, dated February 
17, 1981, still included such basic PHS areas as estimates at 
completion, baseline management, resource control and earned 
value/variance identification. 

In our opinion, these extended delays in accomplishing 
the validation reduced the validity and usefulness of PHS data 
provided by LMSC during this early period. This situation most 
likely contributed to some of the difficulties experienced in 
effectively performing project and contract management of the 
HST, including evaluations of contractor cost performance. 
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Our review also showed that neither of the HST 
contractor's PHSs have been reviewed and revalidated subsequent 
to the initial acceptance reviews although there were continuing 
concerns over the validity of the PMS data, particularly LMSC 
data. This condition occurred because there is no MSFC 
requirement for periodic revalidation reviews. We also 
determined that personnel in the Comptroller's Office responsible 
for the Center's PHS program do not maintain performance 
measurement documentation as required by MHI 8020.7B. For 
example, there is no inventory or data base to identify major 
MSFC contracts on which PHS requirements have been imposed, the 
date of initial validation and current status including any 
subsequent reviews and revalidations. Although Comptroller 
Office personnel acknowledged that revalidations should be 
accomplished on major programs of long duration, they stated that 
surveillance of PMSs has been limited, and that few systems have 
been revalidated. 

There are no detailed PHS validation/revalidation 
procedures or checklists published by the Center for use by MSFC 
PMS validation teams. As a result, validation teams have to 
prepare their own guidelines. Comptroller Office personnel 
stated that they plan to provide some additional guidance on the 
conduct of PMS validation reviews. In our opinion, such guidance 
is needed to ensure validations are done in a consistent and 
effective manner. 

d. Integrity of Contractor Management Systems. Certain 
LMSC internal management systems used to develop and maintain HST 
cost and schedule data contained weaknesses which caused HST PMS 
data to be of questionable validity. Since this condition 
generally resulted in data more favorable to the contractor, it 
could have contributed to the understated HST overrun in LMSC 
reports provided to MSFC. 

Data relative to cost and schedule performance on the 
HST program is generated and maintained on the LMSC Cost and 
Scheduling Performance Evaluation Reporting System (CASPER). 
This system is also used to generate performance data for the 
contractor's DOD programs. The Air Force Plant Representative 
Office (AFPRO) Administrative Contracting Officer (ACO) for the 
HST contract (NAS8-32697), advised us that DOD identified 
significant weaknesses (59 areas of noncompliance) in the LMSC 
PMS, including CASPER, during 1984. As a result, on December 5, 
1984, AFPRO withdrew the validation of the LMSC PMS on the basis 
that it did not meet existing standards to ensure production of 
valid cost and schedule performance data. 

One of the major weaknesses cited by AFPRO for their 
action was the CASPER's delay in identifying and accurately 
reporting cost overruns, which generally resulted in cost data 
more favorable to the contractor. This weakness was due in part 
to such LMSC baseline maintenance problems as unauthorized 
over-target baselines, and baseline budgets being moved without 
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movement of related work. Additionally, AFPRO dete~i~ed that 
the schedule portion of the CASPER lacked traceability, and that 
the overall quality of variance analysis was poor. We recognize 
that there can be unique aspects to the PMS used on individual 
DOD and NASA programs. However, according to the AFPRO, the 
identification of HST cost overruns would have similarly been 
delayed and understated on contractor reports generated by 
systems such as the CASPER. 

LMSC was required to make substantial improvements. 
during 1985 and 1986 before the PMS could be reapproved by 000. 
As a result, the PHS remained unvalidated from late 1984 until 
February 19, 1987. The difficulties experienced between 1977 and 
1981 by MSFC in the initial validation of LMSC's PMS, combined 
with the AFPRO withdrawal of validation for DOD programs between 
1984 and early 1987, further indicate the questionable validity 
of HST cost and schedule perfo~ance data reported by the 
contractor. In our opinion, these LMSC PMS deficiencies 
contributed to the unreported overrun on contractor reports as 
previously discussed in Observation 1. Also, the existence of 
the DOD identified PMS problems clearly demonstrates the need for 
revalidating the LMSC PMS for SST. 

e. Review of PMS Requirements. Project Office personnel 
responsible for oversight of HST contracts acknowledged that they 
seldom use the PMS data (MA-02 reports) at this time and can 
obtain essentially the same data from other sources. In January 
1986, LMSC proposed (Project Change Proposal No. P0093) that the 
requirement to provide the MA-02 report be deleted from their 
contract. While this action would have saved about $150,000 
annually, MSFC declined, according to HST Project Office 
personnel, because (i) MSFC directives require PHS be imposed on 
major programs such as SST, and (ii) copies of PMS reports must 
be submitted to NASA Headquarters. 

Project Office personnel responsible for the LMSC 
contract stated that the LMSC program control staff for HST, 
which maintains the PMS, was significantly reduced in 1985. This 
action was taken in view of the 1986 scheduled HST launch date 
and the need to cut costs. The reduction was achieved by 
decreasing MSFC PHS data requirements and converting to a 
different media. As a result, PMS data is not currently received 
in the same media or level of detail. For example, LMSC PMS data 
are currently received electronically and not hard copy. 

HST Project Office personnel stated they also have 
reduced the PHS requirements in the P-E contract. They are 
receiving only limited PMS data which they estimated cost 
$100,000 annually. We noted that the current modified PMS report 
format used on the P-E contract does not include earned value 
data. Budgeted Cost of Work Perfo~ed (BCWP) has been deleted 
and the report is essentially a comparison of budgeted cost to 
actual cost, without regard to what work has been performed (See 
Observation 1). 
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In view of the mature status of this program, with most 
major milestones having been completed, HST Project Office 
management should review the current need for PMS data, and 
determine whether to continue to buy such data. While the use of 
valid PMS data is encouraged, we do not believe that data which 
are not valid and/or not used should continue to be procured. 
Discontinuing certain PHS reporting requirements could save an 
estimated $250,000 annually for the remainder of the HST proqram. 

f. Center Reviews of PMSs. The MSFC Comptroller's Office 
has performed several reviews of the status of the Center's 
implementation of PMS. These reviews have disclosed that PMS has 
not been fully implemented to the extent that it has become a 
uniformly applied operational manaqement tool. The specific 
weaknesses disclosed by these reviews include the need for PMS 
traininq, validation, surveillance practices, and other areas 
similar to those discussed in this report. 

The most recent such MSFC review was performed by the 
Internal Control Office in September 1987 in response to a 
request from the Center Comptroller for input in determininq the 
Center's future PMS policy. Internal Control Office personnel 
concluded PMSs offer considerable potential for contributinq to 
effective proqram manaqement and recommended Center manaqement 
provide added emphasis and support to use PMSs on Center 
proqrams. Center Comptroller personnel anticipate revisions of 
Center directives to clarify PMS policy and procedural issues. 

RECOMMENDATION 6 

Center Manaqement should place increased emphasis on the 
effective surveillance and use of Performance Measurement Systems 
(PMSs) for manaqinq NASA proqrams which use cost-plus-award-fee 
contracts. Specifically: 

. 
a. Ensure procedures are established for maintaininq 

surveillance over PMSs and monitorinq validity of PMS data. 

b. Ensure available PHS data is considered and used, at 
least as an indicator, in evaluatinq contractor cost and schedule 
performance for award fee purposes. 

MANAGEMENT RESPONSE 

MSFC has taken steps to accomplish this recommendation. 

EVALUATION OF MANAGEMENT RESPONSE 

The management response is considered responsive to this 
recommendation. The effectiveness of specific steps taken by 
MSFC to improve surveillance and use of PMSs, to include related 
corrective actions identified elsewhere in the manaqement 
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response (i.e., comment 13, Appendix Al, should be evaluated 
during audit followup. 

RECOMMENDATION 7 

HSFC Comptroller should: 

a. Establish a Performance Measurement System (PHS) 
training program, as required by MMI 8020.7B, to develop a pool 
of formally trained, qualified personnel to validate, implement, 
and maintain surveillance of PMSs at the Center. 

b. Identify individuals currently assigned PMS 
responsibilities who have not received formal PHS training, 
determine necessary training, and assist in arranging such 
training. 

c. Establish procedures to periodically review the training 
and experience of personnel assigned PMS responsibilities to 
ensure that adequate training is provided and updated at 
appropriate intervals. 

MANAGEMENT RESPONSE 

Concur. This recommendation has been implemented. 

EVALUATION OF MANAGEMENT RESPONSE 

The management response is considered responsive to this 
recommendation. 

RECOMMENDATION 8 

MSFC Comptroller should: 

a. Revise MHI S020.7B to require that contractors' 
Performance Measurement Systems (PHSs) on major programs be 
reviewed and revalidated at periQdic intervals. 

b. Provide validation/revalidation guidelines or a 
checklist to assist validation teams in effectively and 
consistently evaluating the adequacy of contractor PHSs. 

c. Establish and maintain documentation on each contractor 
PHS as required by MHI 8020.7B. Include the dates and results of 
each validation/revalidation review. 

MANAGEMENT RESPONSE 

Concur. This recommendation has been implemented. 
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EVALUATION OF MANAGEMBN'l' RESPONSB 

Actions taken are considered responsive to this recommendation. 
The effectiveness of specific actions taken to improve 
validation/revalidation reviews should be evaluated during 
followup. 

RECOMMENDATION 9 

Hubble Space Telescope (HST) Project Office should review the 
current contractual reporting requirements for PMS data, consider 
the extent to which PMS data are actually being used, and the 
availability of cost and schedule data from other sources. HST 
contracts should be modified to delete those PMS reporting 
requirements which are identified as not required nor utilized. 

MANAGEMENT RESPONSE 

The HST Project Office has implemented this recommendation. The 
waiver of PMS requirements was granted on April 6, 1988. 

~/ALUATION OF MANAGEMENT RESPONSE 

Actions taken are considered responsive to this recommendation. 
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3. Improvinq the Award Fee Process. Our review' of MSFC's 
award fee evaluation process and the resultant ratinqs qiven 
Hubble Space Telescope (HST) contractors disclosed other areas 
where we believe the process can be further improved. 
Specifically, we found (i) an extensive amount of time is 
required to complete performance evaluations, (ii) a potential 
exists for increased use of periodic retroactive award fee 
adjustment and "look back" provisions, (iii) instances of 
recoqnition for minimal acceptable performance by the contractor, 
and (iv) a need for.updated NASA Headquarters quidance on 
incentive contractinq. Each of these areas is discussed below. 

a. Award Fee Processing Time. OUr review disclosed that 
the time required for MSFC to complete and publish evaluations of 
HST contractor performance under CPAF contracts often resulted in 
the contractor not beinq formally notified (Contractinq Officer/ 
Project Office letter transmittinq PES report) of the ratinq, 
includinq any specific weaknesses requirinq attentton, until more 
than half of the followinq six month evaluation period had 
passed. For example, in one instance we noted that the 
contractor (LMSC) was not notified of the ratinq until 
approximately 133 days after the end of the award fee period. 
This situation is caused by delays in the Project Office 
submission of evaluation reports to the Performance Evaluation 
Soard (PES), delays in holdinq PES meetinqs, and delays in 
preparinq and issuinq the PEB evaluation reports. such delays 
can reduce the effectiveness and usefulness of award fee 
determinations, if contractors are not advised of deficiencies 
and required corrective actions are not initiated in a timely 
manner. Timely PES evaluation reports can be a useful tool for 
NASA manaqers to encouraqe top level contractor manaqement 
attention to resolution of technical and contractual problems. 

The Performance Evaluation operatinq Manual for CPAF 
Contracts, MM 5151.5C, dated September 24, 1986, provides time 
standards for completinq the evaluation process, includinq 
individual schedule milestones. The MM specifies that the entire 
performance evaluation process, includinq preparation of the 
contract modification for payment of award fee earned, should be 
completed within 75 calendar days (55 work days) after the end of 
each award fee period. The MM also specifies that the contractor 
be notified of the PES recommended ratinq within approximately 55 
calendar days (40 work days). The time required to complete the 
evaluation process for each HST contractor is discussed below. 

LMSC. Our review showed the elapsed time to 
complete the evaluation process and notify LMSC of the 
recommended ratinq had increased siqnificantly durinq the more 
recent evaluations. For example, the time required to notify 
LMSC for the last seven periods (periods 10 throuqh 16) averaqed 
about 110 calendar days. Additionally, as of September 11, 1987, 
over 120 days after the end of period 17, LMSC had not been 
notified of their ratinq. In contrast, evaluations and 
contractor notifications for earlier periods (1 throuqh 9) were 
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completed in about half the time---an average of only 60 days. 
However, both these average elapsed times exceeded the old 
standard of 48 days and the current standard of S5 days 
established in 1986. 

We found that delays in submitting the 
coordinator's evaluation reports and delays in convening the PEB 
meetings, in at least two instances, were contributing factors in 
the delays experienced in the recent evaluations. For example, 
although current directives require coordinators to submit their 
evaluation reports within about 30 calendar days (20 work days) 
after the end of the evaluation period, submission of the reports 
exceeded this standard by an average of 40 days in 6 of the last 
7 periods (periods 10 through 16). However, the PES EXecutive 
Secretary stated that some of these reports were not submitted on 
time because the coordinators were advised the PES meetings would 
be delayed. In this regard, our review disclosed that an average 
of 75 calendar days elapsed after periods 10 through 16 ended 
before the PEB convened to receive presentations on the 
contractor's performance. This exceeds the current 40 calendar 
day milestone standard per MM 5151.5C by 35 days. In addition, 
subsequent to the PEB presentations, an average of 34 calendar 
days were required for these same periods to prepare the PEB 
evaluation report, coordinate it within the Center, and provide 
it to LMSC. The current MM 515l.5C scheduled milestone standard 
for this step in the process is 15 calendar days. 

Perkin-Elmer. OUr review of award fee 
evaluations for the Perkin-Elmer (P-El contract disclosed that 
while they were more timely than the LMSC evaluations, they still 
were not always completed within the established time standards. 
The elapsed time from the end of the period until contractor 
notification averaged 74 calendar days for periods 1 through 7 
and period 10. This is an average of 26 days more than the old 
standard of 48 calendar days in effect most of that time, and 19 
days more than the current 55 day standard. This condition was 
due to delayed submission of coordinator reports (5 of 8 
periods), and an average of 2 additional weeks, in excess of the 
two week standard, for completing the PES review and notifying 
the contractor of the recommended rating. The PES Executive 
Secretary stated that some coordinator reports were not submitted 
on time because coordinators were advised that the PES meetings 
would be delayed. 

We also reviewed the timeliness of recent P-E 
award fee evaluations for (i) hardware "delivery" milestones 
scheduled between November 1984 and April 1985, and (ii) Cost 
control criteria for the period August 1983, thru June 1986. Our 
review of MSFC's evaluation of the contractor's delivery schedule 
on fine guidance sensors (FGS) Nos. 2, 3, and 4 disclosed that 
P-E was promptly notified of the evaluation results (no fee due 
to late deliveries) only about 35 days after delivery of the last 
of the FGSs. In contrast, the processing time for evaluation of 
the P-E delivery of the optical telescope assembly required 118 
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days to notify the contractor of the 'PES recommended rating (100 
percent fee for timely delivery). Most of this additional 
processing time occurred subsequent to presentations to the PES. 
One reason given by MSFC personnel for this delay was the need to 
resolve certain questions regarding the allocation of fee under 
the P-E contract as restructured in 1983. ' 

Our review of the processing of the special 
P-E Cost Control evaluation disclosed that it was still in 
process as of september 30, 1987, 15 months after completion of 
the August 1983-June 30, 1986, evaluation period. HST Project 
Office personnel stated that a significant schedule slip from a 
planned 1986 launch to the current 1989 launch required that the 
original cost plan for that period be revised substantially. 
Thus, this delay was due primarily to negotiations to redefine 
the cost plan against which actual costs would be measured. As 
of september 30, 1987, the contract had been modified to reflect 
the new schedule and cost plan. HST Project Office personnel 
stated that the coordinator's report had been submitted to the 
PEB, and that they expected the evaluation to be completed in the 
near future. We consider this evaluation to be an exception 
clearly warranting more time than provided by the center's 
milestone standards. 

Center officials provided several reasons for the 
delays in completing the evaluation, process for LMSC and P-E. 
However, they stated one of the recurring problems is caused by 
the number of CPAF contracts at the Center requiring simultaneous 
evaluations of contractor performance. The PEB Executive 
Secretary stated that the single core staff (Chairman, Executive 
Secretary, etc.), consisting of the same individuals on the PEBs 
established for evaluation of all MSFC program/project contracts, 
sometimes could not accomplish all these evaluations within the 
allotted time. Another problem was the nonavailability of PES 
members or contractor personnel for various reasons, although 
alternates are normally designated. In view of these limitations 
and the potential for increasing use of CPAF contracts, award fee 
processing time may become so lengthy as to require specific 
management attention. 

We previously reviewed the Center's award fee 
evaluation processing time during our Survey of Award Fee 
contracting (A-MA-83-302). In our October 28, 1983, survey 
report, we pointed out that from 71 to 140 days were required to 
complete an award fee evaluation and notify the contractor of the 
rating, ana stated that the effectiveness of award fee 
determinations could be enhanced by reducing the'processing 
time. At that time, MM 5151.5B authorized about 48 calendar days 
(34 work days) to evaluate contractor performance and notify the 
contractor of the rating. Center officials indicated they were 
studying ways to streamline and significantly reduce the 
processing time with a target processing period of only 30 to 45 
days. Subsequently, MM 5151.5B was revised to increase the 
standard from 48 to 55 calendar days. Center personnel explained 
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that this aetion was taken because the Center had difficulty 
meeting the old standard. The fact that this more relaxed 
standard is not being achieved indicates that additional 
management emphasis is required to ensure more timely completion 
of award fee evaluations. More timely completion of the award 
fee process should enhance the effectiveness and usefulness of 
award fee determinations in identifying to the contractors those 
areas requiring improvements. 

b. Retroactive Award Fee Adjustment. A feature that can 
be applied to CPAF contracts Is the capability to make 
retroactive award fee adjustments, granting additional award fees 
or requiring the contractor to forfeit a portion of fees 
previously awarded. Interim guidance on CPAF contracts issued in 
July 1988 by NASA Headquarters includes discussions and 
guidelines for the use of such after-the-fact award fee 
adjustment techniques. A study report on CPAF contracting within 
NASA performed by the Sterling Institute also confirmed the 
desirability of upward and downward award fee adjustments as a 
means of matching total award fee payments with overall long term 
performance. We determined that MSFC has not issued management 
guidelines on the use of such retroactive adjustment provisions, 
and that management has not specifically emphasized the use of 
such provisions. 

Our review disclosed that neither of the HST contracts 
include specific provisions for such periodic retroactive award 
fee adjustments for any of the evaluation criteria, including 
Cost Control. Therefore, there is no contractual capability to 
retroactively adjust award fee based on periodic reevaluations of 
the contractor's overall cost control performance. However, the 
Performance Evaluation Plan (PEP), dated October 19, 1977, for 
the LMSC contract (NAS8-32697) allocated 25 percent of the total 
award fee to the final evaluation period at the end of the 
contract. As of June 1987, this amounted to about $3.63 
million. The PEP states that the final evaluation period will 
address overall contract performance including cost and schedule 
performance and on orbit verification of the telescope. The 
weight to be assigned each criteria will be established just 
prior to the final evaluation period. This feature of the 
contract will permit the Center to consider the overall cost 
performance of the contractor and to recognize the total overrun 
on the contract (to the extent of the weight assigned to the Cost 
Control criterion). Any previously unrecognized negotiated 
overruns, as well as any resulting award fee overpayments, can be 
considered at that time. 

During our review HST Project Office Personnel advised 
us that they were giving consideration to elimination of both the 
cost and schedule criteria in the last period of the LMSC 
contract and assigning all weight (100 percent) to on-orbit 
performance. This would have eliminated the capability to 
evaluate overall cost performance, a capability which we 
consider necessary in view of'the significant overrun on this 
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contract. We were subsequently advised that current plans are to 
retain the cost performance criterion for the final period. 

The original Performance Evaluation Plan (PEP) for the 
P-E contract (NAS8-32700) also reserved 25 percent of total fee 

. for the last evaluation period, and was also to address overall 
cost, schedule and on-orbit performance. However, when the 
contract was restructured in 1983, all available fee, including 
the 25 percent, was combined into three fee pools, including a 
separate fee pool established to evaluate overall P-E cost 
performance from August 1983 thru the then planned completion 
date of the contract, June 30, 1986. Under this fee structure, 
P-E's final allowable cost for the period was to be compared to 
the OTA contract expenditure cost plan to determine cost 
performance and entitlement to the $2.3 million available fee. 
This provision effectively eliminated the end of contract overall 
cost performance assessment since it did not include 
consideration of the contractor's cost performance for 1977 to 
1983, although cost overruns of over $37 million were negotiated 
during the period 1977-1981, and additional cost overruns of over 
$100 million were identified during the period 1981-1983. 

The use of periodic retroactive award fee adjustment 
provisions on the HST contracts would have been beneficial, in 
our opinion, as it would have permitted the Center to assess the 
overall performance of the contractor in controlling cost at 
intervals over the more than 10 year life of these contracts. 
Such an assessment would have permitted the Center to 
retroactively consider the full extent of the cost growth on 
these HST contracts and make any award fee adjustments considered 
appropriate. For. example, a periodic comparison of the amount of 
non-fee-bearing overrun authorized/negotiated and the amount of 
overrun recognized by award fee evaluations under the Cost 
Performance subcriterion could have better ensured all overrun 
was fully recognized. We believe the cost growth on the HST 
program clearly demonstrates a need to consider use of some type 
of retroactive award fee adjustments on future major hardware 
development programs anticipated to be·of long duration. We 
previously reviewed NASA's use of retroactive award fee 
adjustments during the Survey of Cost-Plus-Award-Fee (CPAF) 
Contracting, (A-MI-83-302) dated June 6, .1984. This multi-Center 
survey, which included MSFC, was conducted in 1984 and identified 
only limited use of retroactive adjustments in CPAF contracts. 
At that time NASA procurement officials generally agreed that 
retroactive adjustments should be used on some CPAF contracts. 
They indicated that this award fee·technique could be most 
effectively utilized on major hardware development contracts. 

Discussions with NASA Headquarters (Code HC) personnel 
disclosed an alternate technique which may also offer advantages 
when used on major long term programs such as the Hubble Space 
Telescope. Under this technique the award fee earned each period 
is paid as a "provisional" payment subject to an end of contract 
.assessment of overall performance. The prOVisional award fee 
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could be aajusted up or down based on this final assessment. 
Limits are established on the possible amount of such 
adjustment. We believe this method has merit and should also be 
considered by Center management. 

, 

c. Recognition for Minimal Acceptable Performance. Our 
review disclosed a few instances where the contractor received a 
high rating for only meeting minimum standards on certain award 
fee subcriteria. The evaluation reports did not include specific 
justification (i.e., identifiable strengths) as support for the 
high ratings. These unsupported high ratings generally occurred 
in early award fee periods. 

We noted some instances where the PES questioned the 
support for high ratings recommended by the HST Project Office; 
and subsequently lowered the ratings. For example, in period 11 
on the LMSC contract, the HST Project Office coordinator rated 
the contractor Excellent on the Cost Constraint subcriterion. 
However, the PES Chairman's letter to the Center Deputy Director 
(Fee Determination Official) contained the following comment on 
this rating: "The Coordinator's rating of performance on the 
Cost Constraint Adjustment Subcriterion was adjudged to be too 
high as there were no constraints in Period 11." This was one of 
several reasons which led the PEB to lower the overall rating 
recommended by the coordinator for this period. 

, 

We also noted instances during early award periods, 
where the PEB did not challenge the justification/support for 
such high ratings. For example, both the Project Office and PEB 
evaluation reports for period 6 of the LMSC contract rated the 
contractor SUperior, the highest rating available, on the Cost 
Control subcriterion "Financial Reports". However, the strength 
cited in the evaluation reports to justify this high rating was: 
"The contractor's financial reports (Form 533) were submitted on 
time during this period." HST Project Office personnel agreed 
this is not a notable strength, but only the minimum 
contractually required and expected of the contractor. As a 
result of this unsupported high rating in period 6, the 
contractor may have been awarded more fee than justified. 

Definitive guidance on required support for ratings was 
not provided by the version of MM 5151.5 which was applicable in 
period 6. '. However, the current version of this directive (MM 
5151.5C) provides the following guidance regarding award fee 
evaluation-reports "The report shall not address activities a 
contractor is expected to accomplish as part of minimal 
acceptable performance. For example, timely submittal of 
information is no measure of performance unless quality and 
usefulness are addressed." 

We noted two other instances in the early award periods 
where the contractor received similar high ratings although the 
specific justification provided in the evaluation reports 
reflected no contractor performance. Specifically, during award 
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periods 1 and 2 on the LMSC contract, we noted the HST Project 
Office evaluations rated the contractor performance as Superior 
for the NASA cost/FUnding Constr~int subcriterion (ability to 
adjust to NASA cost/Funding constraints). However, there were no 
identified cost funding constraints in effect during these two 
periods. The award fee available for Cost Constraint during 
these periods should have been reallocated to other Cost Control 
subcriteria, as was done in period 3 when no such constraints 
existed. However, as there was no significant difference in the 
ratings for Cost Constraint and other Cost Control subcriteria in 
these two periods, there apparently was little impact on the 
overall rating and award fee earned. However, since overstated 
ratings can possibly result in the payment of excessive award 
fees, all ratings should be properly supported. 

d. NASA Headquarters Guidance on CPAF. OUr review 
disclosed that both the NASA Cost Plus Award Fee Contracting 
Gu~de, NHB 5104.4, issued in 1967, and the DOD/NASA Guide on 
Incentive contracting, NHB 5104.3A, issued in 1969, were 
cancelled in 1979 and 1986 respectively, pending revision. As of 
September 1987, these directives had not been reissued to provide 
NASA Centers with quidance on CPAF contracts. NASA Headquarters 
personnel (Code HC) explained that DOD and NASA had agreed to 
reissue one joint DOD/NASA directive addressing both incentive 
and award fee contracts. They stated that each Agency was 
responsible for drafting portions of the new directive, and that 
NASA had drafted the portion of the directive addressing CPAF 
contracts 2 to 3 years ago. However, they were awaiting DOD 
completion of the remaining portions of the joint directive. 
While they agreed with the OIG that updated CPAF qui dance was 
needed and would be beneficial to NASA Centers managing such 
contracts, they were no~ sure when the joint directive would be 
reissued. . 

Code HC personnel later advised us that, in view of the 
continuing delay in DOD completion of remaining portions of the 
joint directive, on October 1, 1987, NASA Headquarters had 
provided the drafted CPAF quidance to the Procurement Officers of 
NASA Centers for their use. However, the draft was reidentified 
as a "paper," rather than a draft NASA directive, and its use was 
optional. At that time, we recommended to Code HC personnel that 
the "paper" be distributed in a more official capacity pending 
completion of the joint DOD/NASA directive. Subsequently, on 
July 8, 1988, NASA Headquarters (Code H) notified all Center 
Directors that the "paper" was being distributed "on a NASA-wide 
basis, to provide interim guidance on award fee contracting 
pending availability of the still unpublished revision of the 
DOD/NASA Guide." We consider the Code H action a positive 
management initiative which should provide benefits as an interim 
measure'and we encourage MSFC to take advantage of these latest 
quidelines on CPAF. 

The absence of NASA agency-wide quidance on award fee 
contracts was also noted during an OIG evaluation of the Report 
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of the Presidential commission on the Space Shuttle challenger 
Accident. This internal OIG evaluation report, dated July 2, 
1986, concluded that components of the National Space 
Transportation System have typically been procured through CPAF 
and incentive fee contracts although no agency-wide criteria 
exists for evaluating performance under such contracts. 

RECOMMENDATION 10 

MSFC should place additional management emphasis on the 
importance of promptly completing the award fee evaluation and 
notification process to assure compliance with MM SlSl.SC 
scheduled milestones. This should include at a minimum the 
following actions. 

a. Review the current award fee evaluation processing 
procedures and determine if the process can be expedited. 

b. consider alternatives such as appointing additional 
personnel to serve on program/project PESs, particularly if 
existing procedures and milestones cannot be improved 
substantially and it is anticipated the number of Center CPAF 
program/project contrac:ts will increase in the future. 

MANAGEMENT RESPONSE 

MSFC management is sensitive to the importance of promptly 
completing the award fee evaluation and notification process. It 
is recognized that the time required for completing the 
evaluations exceed the standard time contained in MMS1Sl.SC. 
However, it must be recognized that the standard time is somewhat 
"theoretical" in that it does not (and really cannot) recognize 
the numerous day-to-day problems that influence or impact -the 
performance evaluation schedule. Typical of these are critical 
project reviews, key milestone events and launches, availability 
of key civil service and contractor personnel and other 
considerations. -

The above interferences tend to extend the performance evaluation 
time; however, this is not considered to be a big problem. Steps 
have been taken to decouple the completion of one evaluation 
period from the start of the next evaluation period. Contractors 
are provided with Areas of Emphasis and criterion weightings 
prior to the start of a period, both of which are greatly 
influenced by the contractor's performance for the previous 
period. In addition, the contractor has the benefit of the 
periodic performance status meetings with the project office 
which provides a good indication of areas that are going well or 
where improvements are needed. 

In summary, MSFC is satisfied with its current evaluation 
processing procedure and does not see a need for changing them 
simply for the purpose of expediting the time required for 
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performance evaluation. Nevertheless, we will continue our 
efforts to complete the performance evaluations in the most 
timely and effective manner. 

EVALUATION OF MANAGEMENT RESPONSE 

NASA Headquarters interim guidance on award fee contracting, 
issued July 8, 1988, points out the importance of thorough, 
timely evaluations of contractor performance: "The timing of 
events ••• is critical, for delays may compromise the benefits 
accruing from periodic evaluations and reporting. Unless final 
evaluation results are transmitted to the contractor in. a timely 
manner, and any award fee payments promptly made, these results 
and payments may not have the desired influence upon the 
contractors' performance during the follow-on evaluation period." 

We understand that circumstances can sometimes delay timely , 
completion of award fee evaluations. However, we remain of th~ 
opinion that more timely completion of MSFC's award fee process 
could enhance its effectiveness, and that increased management 
emphasis should be placed on the timeliness of evaluations. 
MSFC's response states that the center plans to continue efforts 
to complete evaluations in a timely and effective manner. Audit 
followup should determine the extent to which these efforts 
improve the existing condition disclosed by our audit. 

Note: The Center's response states "Contractors are provided 
with Areas of Emphasis and criterion weightings prior to the 
start of a period •••• " However, this would not be in compliance 
with Center guidance which prohibits informing the contractor of 
weights assigned. MSFC personnel contacted by the OIG stated 
this was an incorrect statement, weights are not to be given to 
contractors. 

RECOMMENDATION 11 

MSFC management should re-emphasize to Monitors and Coordinators 
the importance of complying with the MM 5151.5C requirement that 
contractor performance ratings be properly supported and that 
evaluation reports should not cite, as support for high ratings, 
activities a contractor is expected to accomplish as part of 
minimal acceptable performance. 

MANAGEM~RESPONSE 

The problems cited in the report that led to this recommendation 
seem to have occurred several years ago. Failure to properly 
support the performance evaluations is not considered to be a 
current problem. However, emphasis will continue to be given to 
Monitors and Coordinators on the importance of properly 
supporting contractor performance ratings. 
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EVALUATION OF MANAGEMENT RESPONSE 

Action planned is considered responsive to this recommendation. 

RECOMMENDATION 12 

MSFC Procurement Office should provide policy and procedural 
guidelines on the use of such award fee techniques as provisional 
fee payment, retroactive fee adjustment, and look back 
provisions, which provide the capability to assess overall 
contractor performance and to either adjust fee earned on prior 
periods or adjust current period fee. Use of such procedures 
should be encouraged, where appropriate, in order to ensure 
overall award fee payments are commensurate with overall 
contractor performance. 

MANAGEMENT RESPONSE 

MSFC is continually assessing policies and procedures to provide 
the most effective CPAF contract management system. Pursuant to 
this recommendation, MSFC will re-emphasize provisional fee 
payments, look back and roll forward provisions and other fee 
adjustment techniques in establishing evaluation methods for each 
CPAF contract. 

EVALUATION OF MANAGEMENT RESPONSE 

Actions taken and planned are considered responsive to this 
recommendation. 

RECOMMENDATION 13 

Hubble Space Telescope (HST) Project Office should retain the 
Cost Control criterion in the Lockheed Performance Evaluation 
Plan for .the last period. This will permit MSFC to assess the 
contractor's overall cost performance over the life of this 
contract, which has experienced significant cost growth, and give 
proper consideration to any previously unrecognized negotiated 
overruns as well as any resulting award fee overpayments. By 
assessing the HST contractor's performance over longer periods of 
time, problems which existed in a prior award fee period, but 
were either not evident or their full magnitude was not 
measurable until a later award fee period, can be recognized. 
This would provide MSFC an opportunity to ensure overall award 
fee is commensurate with performance in controlling costs. 
Additionally, the potential for an upward award fee adjustment 
may motivate the contract9r to a higher level of performance. 
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MANAGEMENT RESPONSE 

This recommendation has been and continues to be a part of the 
Project Plan. 

EVALUATION OF MANAGEMENT RESPONSE 

MSFC's retention of the Cost Control criterion is considered 
responsive to this recommendation. 

RECOMMENDATION 14 

MSFC Procurement Office should make appropriate use of the 
recently issued NASA Headquarters interim award fee guidance in 
implementing the OIG recommended improvements to award fee 
procedures and in subsequently managing award fee contracts. 

MANAGEMENT RESPONSE 

MSFC concurs with this recommendation and has given all 
contracting officers a copy of this Headquarters' guidance. As 
already noted, this CPAF process must be flexible and additional 
guidance must reflect this requirement. 

EVALUATION OF MANAGEMENT RESPONSE 

Action taken is considered responsive to this recommendation. 

65 



, 

This page intentionally left blank. 

66 



GENERAL COMMENTS 

We wish to express our appreciation to NASA Headquarters 
personnel and to personnel of the MSFC Hubble Space Telescope 
Project Office, Procurement Office, Center Comptroller, as well 
as the Assistant Director for Policy and other Center personnel 
contacted during the audit for their courtesy, assistance, and 
cooperation. 

Kenneth R. Atkins 
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FEE STRUCTURE 
LOCKHEED MISSILES AND SPACE COMPANY 

(CONTRACT NAS8-32697) 

EXHIBIT 1 
Page 1 of 1 

Contract NAS8-32697 was awarded to Lockheed Missiles and 
Space Company (LMSC) in October 1977 for the HST Support Systems 
Module (SSM) and Systems Engineering (SE). MSFC negotiated a 
total contract value of $82,725,000 including an estimated cost 
of $76,758,500 and a 7.84 percent award fee of $5,966,500. 

As of April 30, 1987, contract changes for added effort had 
increased available award fee to $19,531,748 and LMSC had earned 
$14,404,708 (74 percent). Specifically, LMSC had earned 
$12,388,510 (73 percent) of the $16,952,108 available award fee 
on the SSM portion of the contract and $2,016,198 (78 percent) of 
the $2,579,640 available award fee on the SE portion of the 
contract. As of April 30, 1987, LMSC had expended a total of 
$524,775,000. Therefore, through that date LMSC had earned award 
fees totalling an effective fee of 2.74 percent. In addition to 
the award fee, as of April 30, 1987, MSFC had also negotiated a 
fixed fee of $1,697,954. (8 percent) for HST Spares costing about 
$21 million of the total estimated contract cost of 
$537,658,134. This equates to an effective fixed fee of .32 
percent. Together, LMSC had earned an effective total fee of 
3.06 percent (award plus fixed fee). 
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M-DI: 327-87 September 29, 1987 

TO: DA01/Director, Marshall Space Flight Center 
Attn: DE01/J. A. Bethay 

MO/Director, Shuttle Operations 
NASA Headquarters 
Attn: MOF/R. G. Snyder 

FROM: M-DI/Director, MSFC Office of Inspector General 
Kenneth R. Atkins 

SUBJECT: Report on Selected Aspects of the Space 
Transportation System National Resource Protection 
Program, Marshall Space Flight Center (A-MA-87-007) 

Introduction 

The Office of Inspector General (OIG), Marshall Space 
Flight Center (MSFC), has completed a review of MSFC's 
implementation of selected aspects of the Space Transportation 
System National Resource Protection (STS NRP) Program. 
Specifically, in response to an assist audit request from the 
Kennedy Space Center (KSC) OIG, we reviewed the status of 
certain security measures "taken by MSFC for the STS NRP 
program. Our review was performed in accordance with the 
authority and responsibility contained in NASA Management 
Instructions (NMIs) 9910.1 and 1103.27A, dated January 28, 
1980, and August 5, 1986, respectively. 

Our review was performed in accordanqe with generally 
accepted Government auditing standards and accordingly included 
such tests of accounting records and related internal controls 
as considered necessary under the circumstances. This included 
limited testing of MSFC records and related supporting 
documents that addressed the Center's implementation of certain 
STS NRP security measures, including security training and 
facility security. For certain MSFC classified STS NRP 
contracts we determined: (i) whether the Center properly 
delegated contract administration office responsibility for the 
security functions; and, (ii) whether the Center performed 
required inspections of contractor compliance with the DOD 



Industrial security Program. We also evaluated the adequacy of 
certain NASA Headquarters guidance that directly affected the 
adequacy of STS NRP security measures implemented by MSFC. The 
results of our review are applicable to STS operations at MSFC, 
MSFC operations at KSC, and at certain contractor plants. 

While our review was limited to specific aspects of the 
STS NRP program and related security requirements, we 
considered the issues significant enough to be brought to the 
attention of MSFC management. The results of this review have 
been dlscussed with responsible NASA Headquarters personnel as 
well as Center management officials who generally agreed that 
increased management emphasis on the STS NRP program is 
required, and outlined positive corrective actions which are 
planned. 

A draft report was submitted to MSFC and NASA Headquarters 
on May 7, 1987 and May 26, 1987, respectively, and management 
responses were received on June 1, 1987, and July 14, 1987, 
respectively. Although the NASA Headquarters' response stated 
they plan to modify or eliminate some of the STS NRP 
requirements in NMI 8610.19, the management responses outlined 
positive measures and actions which are generally responsive to 
the recommendations. The entire NASA Headquarters and MSFC 
responses are included as Attachments 1 and 2, respectively, to 
this report. 

Background 

a. STS NRP Program. 

On July 4, 1982, Presidential Directive No. 42 
designated the Space Transportation System (STS) a vital 
national resource because of its unique space exploitation 
capability, and the significant investment of the Nation's 
resources in its development, production, and operation (over 
$28 billion). The STS is a vital element of the United States 
space program and is the primary space launch system for both 
national security and civil government missions. In order to 
protect this capability, the STS is to be afforded the degree 
of survivability and security protection required for a 
critical national space resource. 

NMI 8610.19, Space Transportation System National 
Resource Protection, dated March 31, 1984, establishes policy 
and provides guidance for implementation of those security 
measures/systems to protect identifiable segments of the STS 
resource (Space Shuttle, associated upper stages, and related 
facilities). Two of the numerous security requirements of the 
NMI are: 

(i) Providing security training for STS program and 
operations personnel (civil service and contractor) to assure 
proper awareness and response to the STS NRP requirements. 
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(ii) Protecting the facilities and systems associated 
with STS mission planning, training, turnaround, launch, flight 
control, landing, and related logistics and production 
capabilities. 

MSFC's primary role in support of the STS is managing 
the development, production, refurbishment and logistics 
support of Shuttle propulsion systems. Major elements include 
the Space Shuttle Main Engine (SSME), the Solid Rocket Boosters 
(SRBs), and the External Tank (ET). MSFC-managed STS 
activities are performed at the Center, and at numerous 
contractor locations. Contractor locations include SRB 
production facilities in Utah, SSME production facilities in 
California, and ET production facilities in Louisiana. MSFC 
also has contractor-operated SRB refurbishment facilities at 
KSC. Therefore, STS NRP security responsibilities of MSFC 
include facility security at numerous locations and security 
training for thousands of civil service and contractor 
personnel. Additionally, MSFC's STS prime contractors have 
numerous suppliers and subcontractors who may also require STS 
security measures. The MSFC Security Division has primary 
responsibility for implementation of the Center's STS NRP 
program. 

b. Industrial Security Program (ISP). 

A separate but related NASA security program 
applicable to those MSFC STS NRP contracts which are classified 
is the DOD Industrial Security Program (ISP). NMI1650.1A, 
Industrial Security Policies and Procedures, dated February 11, 
1986, states that: "By agreement between the NASA 
Administrator and the Secretary of Defense, the Industrial 
Security Program (ISP) of the Department of Defense (DOD) has 
been extended to include NASA classified contracts." The NMI 
defines a classified contract as any contract which requires 
access to classified information by the contractor in the 
performance of the contract. 

The security tasks/responsibilities of the Center on 
each NASA classified contr.act may vary. Two Center elements 
which have specific responsibilities under the ISP are the MSFC 
Security Division and MSFC Procurement Office. The Security 
Division provides security oversight/cognizance of MSFC 
classified contracts and provides technical security assistance 
to the Procurement Office contracting officers who are 
responsible for performing contract administration security 
functions on such contracts. This relationship within the 
Center is similar to the relationship of DIS and DCAS within 
DOD under the ISP. DIS provides security office cognizance 
over contractor facilities and also provides technical security 
assistance to DCAS which performs contract administration 
office security functions. 
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(1) Security Division. 

In addition to the STS NRP Program, the MSFC 
Security Division administers the Center's overall security 
program including industrial security. NMI 1650.1A states 
that, under the DOD Industrial Security Program (ISP), "The 
standard security provisions of NASA contracts require the 
contractor to execute a DOD Security Agreement (DD Form 441) 
which binds the contractor to observe the provisions of the DOD 
Industrial Security Manual (ISM)." Security cognizance must be 
maintained over NASA classified contracts to include 
periodically reviewing contractor compliance with the ISP and 
providing certain security support services per NMI 1650.1A, 
paragraph 9. For NASA classified contracts performed at 
contractor facilities, the Defense Investigative Service (DIS) 
generally is requested, via a Contract Security Classification 
Specification (DD Form 254), to provide security cognizance to 
include the following security support services: 

(i) Executing Security Agreements (DD Form 441) 
with contractors. 

(ii) Conducting security surveys and inspections 
at contractor facilities. 

(iii) Granting contractor facility and personnel 
clearances. 

(iv) Investigating loss/compromise of classified 
information in the hands of contractors. 

(v) Serving as the primary point of contact on 
all security matters between the Government and contractor. 

However, in those instances where contractor activities are 
performed on the installation, NMI 1650.1A, paragraph 5.c.1. 
authorizes the Director of that NASA installation to decide 
whether to retain security cognizance or request DIS to 
exercise security cognizance. In most instances the MSFC 
Security Division has generally retained from DIS those 
Cognizant Security Office (CSO) functions which are not 
restricted to DIS (items (ii), (iv) and (v) above). Those CSO 
functions which are retained by the Center should be specified 
on the DD Form 254, Contract Security Classification 
Spec~fication, which is submitted to DIS by the Center and 
attached to the applicable NASA contract. 

(2) Procurement Office. 

DOD Regulation 5220.22-R, Industrial Security 
Regulation, dated November 1986, Appendix C, identifies certain 
contract administration industrial security functions for which 
the contracting officer of a classified contract is 
responsible. Included are such functions as controlling 
classified visits and the release or retention of classified 
material, approving expenditure of funds to meet security 
requirements, and reviewing reports of security violations and 
recommending appropriate action. Due to the extensive use of 
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contractors to support STS development, production, and 
operation, it is essential that responsibility for MSFC 
contracting officer security functions be properly established 
and performed on each classified STS contract. In this regard, 
the NASA Supplement to the Federal Acquisition Regulation, 
paragraph 18-42.171, states that when a contract issued by a 
NASA installation requires contractor performance on another 
NASA installation, the contracting officer security functions 
will be delegated to the contracting office of the NASA 
installation at the place of performance. Therefore, it is the 
responsibility of the MSFC Procurement Office to ensure that 
contracting officer security functions on MSFC contracts are 
properly delegated for work performed at other NASA 
installations. 

Results of Audit 

security measures implemented by MSFC to protect the Space 
Transportation System did not comply with NASA directives to 
ensure proper protection of this national resource. 
Specifically, STS NRP security training was not always provided 
to MSFC personnel having STS responsibilities; security 
plans/surveys and monitoring at STS facilities, to include 
industrial security inspections, were not always accomplished; 
and the MSFC Procurement Office did not properly delegate the 
contract administration office security function on six STS 
contracts. These issues are discussed in more detail below. 

1. STS NRP Security Training 

The MSFC Security Division had not provided specific 
STS NRP security training to most STS program and operations 
personnel (civil service and contractor). Only a few 
management personnel at some of the STS contractors, such as 
Rockwell's Rocketdyne Division, had been provided STS NRP 
"briefings" as of March 31, 1987. The total number of 
personnel who will require the training had not been 
determined. However, at least 5,000, and possibly as many as 
15,000, personnel having access to STS components and 
facilities at MSFC and at MSFC contractor locations have not 
received the security training required by NMI 8610.19 to 
assure proper awareness and response to STS NRP security 
requirements. As a result, there is less assurance the STS 
will be properly protected and the potential for security 
vulnerabilities is increased. 

Examples of personnel who have not received the 
required STS security training include: (i) approximately 
1,000 personnel (civil service and contractor) at MSFC who work 
in such facilities as the Huntsville Operations Support Center 
(HOSC) and the Central Communications Building, both of which 
support Shuttle launches; (ii) approximately 4,000 contractor 
personnel who produce the External Tank at the Michaud Assembly 
Facility; and, (iii) over 600 MSFC and contractor personnel at 
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MSFC's facilities on KSC where the SRBs and SRB parachutes are 
refurbished. Personnel of other STS prime contractors, and 
possibly even their subcontractors, also will require STS 
security training. 

The MSFC Security Division had not established a 
records system to identify those personnel (civil service and 
contractor) who require and who have actually attended STS NRP 
training (briefings). Such records are required to assure that 
all current STS personnel, as well as newly assigned personnel, 
receive the required security training. Additionally, the SRB 
Memorandum of Agreement (MOA) between MSFC and KSC did not 
address STS NRP security training requirements for the more 
than 600 MSFC personnel (civil service and contractor) 
stationed at KSC. While MSFC continues to be responsible for 
the training, the alternative of having it provided by KSC 
should be considered. 

While NMI 8610.19 establishes an STS NRP security 
training requirement, it does not define the specific training 
to be provided, nor does it address the content or frequency of 
refresher training. NASA Headquarters Flight Operations Branch 
(Code MOF) personnel stated that implementation of the training 
requirement was the responsibility of each NASA installation 
performing STS functions. However, we believe that the lack of 
specific training criteria provided by the NMI may have 
contributed to delays in accomplishing the training. Also, 
with STS functions assigned to various NASA installations, we 
see the potential for possible inconsistencies in STS security 
training. 

In our opinion, rev~s~ng the NMI to more specifically 
define the minimum STS security training requirements would 
ensure that all STS personnel receive proper and comparable 
training. In this regard, during our review the MSFC Security 
Officer, in an April 17, 1987 letter, National Resource 
Protection Training, recommended to the NASA Headquarters 
Security Officer that the development of standardized and 
uniform NRP training be considered as an agenda item of a 
future NRP working panel meeting. 

RECOMMENDATION 1 (NASA Headquarters/MO) 

Revise NMI 8610.19 to specifically define m~n~mum STS NRP 
security training requirements for all STS operations and 
program personnel (civil service and contractor). The NMI 
should also address the content and frequency of any refresher 
training considered appropriate. 

MANAGEMENT RESPONSE 

The change from relying exclusively on the Space Shuttle 
as the primary space launch system to a mixed fleet system, has 
reduced the overall vulnerability of maintaining a space launch 

6 



capability. We are no longer strictly dependent on a single 
space launch system. NMI 861q.19, "Space Transportation System 
National Resource Protection," will be modified to reflect this 
change (enclosure #2). 

A review of the security training requirements as stated 
in NMI 8610.19 concluded that this was an overstatement within 
the NMI at t~e time it was written. Normal security training 
and security awareness program is currently deemed to be 
satisfactory. However, we do agree that it would be prudent to 
address security training at a future NRP working panel meeting 
to assure ourselves that this conclusion is totally valid. 

Another item contained within NMI 8610.19, is the 
requirement for security effectiveness and evaluation reviews 
after each flight and annually. We have concluded that this is 
an excessive requirement within the NMI (enclosure #2). 
Security incident reports combined with the NASA Security 
Office annual security audits are deemed to satisfy this 
requirement. 

EVALUATION OF MANAGEMENT RESPONSE 

The actions planned by NASA Headquarters are generally 
considered responsive to the intent of the recommendation. 
However, we have requested that NASA Headquarters (Code MO) 
advise us of the resulting STS NRP security training 
requirement after it has been reviewed at a future NRP working 
panel meeting. In defining the training requirement, it should 
be recognized that most personnel involved with the STS are 
contractor personnel and existing security training for these 
personnel may vary from contractor to contractor. According to 
personnel of the NASA Headquarters Security Office and the MSFC 
Security Division, there is no NASA or MSFC requirement for 
security training of contractor personnel who do not have a 
security clearance. Many MSFC STS contractor personnel do not 
have security clearances. 

ADDITIONAL AUDITOR COMMENTS 

The management response from NASA Headquarters states the 
vulnerability of NASA's space launch capability has been 
reduced by the change to a mixed fleet system. The response 
further states certain STS NRP requirements in NMI 8610.19 are 
overstated and excessive, and proposes modification and 
reduction of these requirements. However, on the basis of 
subsequent discussions with NASA Headquarters (Code MO) 
personnel, it is our understanding that activity for STS NRP 
will be accelerated rather than downgraded and STS NRP coverage 
will be expanded to include the expendable launch vehicles. 
For these reasons, we believe any changes made to the STS NRP 
Program should ensure the continued effective protection of 
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this national resource in accordance with Presidential 
Directive No. 42. The effectiveness of management actions 
taken on OIG recommendations relative to the STS NRP Program 
will be evaluated during our normal follow-up reviews. 

RECOMMENDATION 2 (MSFC) 

The MSFC Security Division should implement an STS NRP 
security training program to include: 

a. Identification of all MSFC personnel (civil service 
and contractor) who require STS NRP security training. 

b. Maintenance of training records showing who requires 
the training, who has received the training, and any required 
refresher/update status information. 

c. Establishment of MSFC STS NRP security training 
requirements and procedures in accordance with NASA 
Headquarters defined STS NRP security training criteria (see 
Recommendation 1). Such security training should address 
aspects, if any, of the STS NRP which are unique to MSFC. 

d. Establishment of milestones for accomplishing the 
required training. 

MANAGEMENT RESPONSE 

Implementation of an STS NRP security training program by 
the MSFC Security Division is pending issuance of a revised NMI 
8610.19 pursuant to Recommendation 1. However, MSFC STS . 
operations and program personnel who require STS NRP security 
training are being identified. Target completion dates: 
Subparagraph a., July 15, 1987; subparagraphs b., c., and d., 
depend on Headquarters issuance of revised NMI. 

RECOMMENDATION 3 (MSFC) 

MSFC Security Division should determine if required STS 
NRP security training for MSFC personnel (civil service and 
contractor) stationed at KSC could be more appropriately 
provided by KSC. 

MANAGEMENT RESPONSE 

The MSFC Security Division has determined that STS NRP 
security training when specifically defined in a revision of 
NMI 8610.19 could be more appropriately provided by KSC. The 
MSFC Security Division will negotiate with the KSC Security 
Office to effect a change of the SRB Memorandum of Agreement 
(MOA) accordingly. Target completion date: August 1, 1987. 
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EVALUATION OF MANAGEMENT RESPONSES 

The actions planned by the Center are considered 
responsive to Recommendations 2 and 3. 

2. Security Measures at STS Facilities 

The MSFC Security Division had not reviewed the 
adequacy of either existing STS NRP security measures or 
industrial security at some NASA and contractor STS facilities, 
and annual STS NRP security effectiveness and evaluation 
reviews required by NMI 8610.19 were not yet being performed at 
all STS facilities. The MSFC Security Officer had recently 
begun conducting onsite security surveys and had visited two 
major STS contractor facilities in February and March 1987. 
However, more such visits to other STS facilities were needed. 
For example, the MSFC Security Officer stated that as of March 
31, 1987, his office had not visited MSFC's contractor-operated 
SRB refurbishment facil~ty at KSC for onsite monitoring of STS 
NRP security. There were no firm plans/travel dates 
established for performance of these activities; however, 
during our review, the Security Officer announced plans to 
visit KSC not later than June 30, 1987. 

A Security Division visit to MSFC's SRB refurbishment 
facility at KSC was also required to evaluate the adequacy of 
compliance with industrial security measures required by NMI 
1650.1A, Industrial Security Policies and Procedures, dated 
February 11, 1986, since MSFC did not release that inspection 
responsibility (security cognizance) to the Defense 
Investigative Service (DIS). Under the DOD Industrial Security 
Program DIS normally provides security cognizance, including 
security surveys and inspections, at NASA contractor facilities 
other than those on NASA installations. However, since MSFC 
Security Division personnel considered the MSFC SRB facility at 
KSC to be an extension of the MSFC installation, the DD Form 
254 which MSFC provided to DIS on NAS 8-36300, specifically 
retained MSFC responsibility for If ••• industrial security 
inspection jurisdiction over onsite contractor elements at 
MSFC and KSC." However, the MSFC Security Division had not 
inspected industrial security at the Center's SRB refurbishment 
facility at KSC. 

In addition to STS NRP oversight and industrial 
security inspection responsibilities at the Center's SRB 
operation at KSC, the MSFC Security Division also had retained 
responsibility for certain other "internal" security functions 
(within the boundaries of the SRB operation) while the KSC 
Security Office generally had responsibility for "external" 
security functions (outside the boundaries). The 
responsibilities of MSFC and KSC, respectively, for "internal" 
and "external" security are addressed by the SRB Memorandum of 
Agreement (MOA) between the Centers, dated February 5, 1987. 
The MSFC Security Officer stated he provides several of the 
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same "internal" security functions for MSFC's SRB operation at 
KSC as are normally provided to government-owned contractor
operated activities located on the MSFC installation. This 
situation existed because, as previously stated, MSFC's SRB 
operation at KSC was considered to be an extension of the MSFC 
installation although it is located hundreds of miles away. 

The additional internal security functions provided 
by the MSFC Security Division include, but are not limited to, 
personnel security (for MSFC personnel), physical security 
(within the boundaries of the SRB activity), as well as two 
additional NMI l650.lA Industrial Security Program Cognizant 
security Office (CSO) responsibilities retained from DIS: (i) 
serving as the primary point of contact on all security matters 
between the Government and the contractor; and (ii) 
investigating the loss or compromise of classified NASA 
information in the hands of contractors. Although these two 
additional CSO responsibilities were not specifically addressed 
by MSFC's DD Form 254 on NAS 8-36300, both the MSFC Security 
Officer and DIS personnel stated NASA Security Offices 
generally perform these CSO duties on NASA installations. 

Our limited review of security measures for the MSFC 
SRB operation at KSC disclosed two areas of concern: 

(i) The SRB MOA between MSFC and KSC requires 
that MSFC provide "security monitors" for (day to day) required 
internal security. MSFC Shuttle Projects Office personnel at 
KSC stated that security services, to include such security 
monitors, were provided by the contractor, USBI-Booster 
Production Company, Inc. However, they could not identify a 
specific contractual requirement for provision of such services 
(NAS 8-36300). The contractor's security manager stated they 
provided gate guards only for "access control," not security 
monitors, and that the access control was oriented more toward 
safety requirements than security. 

(ii) The SRB MOA also requires that MSFC prepare 
a facility security plan for its SRB refurbishment facilities 
at KSC. However, our review disclosed a facility security plan 
had not been prepared. 

These co~ditions were not identified and corrected 
because the facilities had not been visited and subjected to a 
security review by the MSFC Security Division. KSC is 
generally responsible only for external security, outside the 
boundaries/fences, at MSFC's SRB operations at KSC. However, 
it may be more effective to have onsite KSC security personnel 
also responsible for internal security, within the 
boundaries/fences of MSFC's SRB facility to include certain STS 
NRP and industrial security cognizance functions. MSFC 
management should determine if the KSC Security Office should 
also be given responsibility for internal security at MSFC's 
SRB operation. We recognize that the MSFC Security Division 
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will continue to monitor security since MSFC funds, personnel, 
and equipment are utilized on assigned missions at this offsite 
location. 

RECOMMENDATION 4 (MSFC) 

MSFC Security Division should perform required onsite 
reviews and evaluations of the effectiveness of existing 
security measures at STS facilities for which they are 
responsible. 

MANAGEMENT RESPONSE 

The MSFC Security Division has performed NRP surveys at 
the (1) Rocketdyne Division, Canoga Park, California, and (2) 
Morton Thiokol facility, Brigham City, Utah. An NRP survey of 
the USBI facility at KSC is scheduled prior to June 30, 1987. 
The other STS facilities for which MSFC is responsible will 
also be surveyed. Target completion date: October 1, 1987. 

RECOMMENDATION 5 (MSFC) 

MSFC SRB Project Manager, in conjunction with the MSFC 
Procurement Office and Security Division, should implement 
appropriate security measures for the SRB facility at KSC. 
These should include: 

a. Preparation of required facility security plans 
for each MSFC facility at KSC. 

b. Clarification and contractual coverage of 
specific responsibilities of the contractor for provision of 
security services such as security monitoring. 

MANAGEMENT RESPONSE 

a. The facility security plans are being developed. 

b. Security monitoring responsibilities will be jointly 
reviewed by the MSFC SRB Project Manager, Procurement Office, 
and Security Division. Target completion dates: Subparagraph 
a., June 30, 1987; subparagraph b., November I, 1987. 

RECOMMENDATION 6 (MSFC) 

MSFC Security Division should determine if it would be more 
appropriate for onsite personnel of the KSC Security Office to 
have responsibility for internal security of the SRB operations 
at KSC. 

MANAGEMENT RESPONSE 

Concur. Target completion date: June 30, 1987. 
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EVALUATION OF MANAGEMENT RESPONSES 

The actions taken and planned by the Center are considered 
responsive to Recommendations 4, 5, and 6. These actions, to 
include an initial onsite review of security measures at each 
MSFC STS facility, would be appropriate even if NASA 
Headquarters revises NMI 8610.19 to eliminate the requirement 
for security effectiveness and evaluation reviews after each 
shuttle flight and annually (see NASA Headquarters' response at 
Attachment 1). 

3. Delegation of the Contracting Officer Security 
Functions 

The MSFC Procurement Office did not always comply 
with the provisions of the NASA Supplement to the Federal 
Acquisition Regulation (FAR). NASA/FAR Supplement paragraph 
18-42.171 states that when a contract issued by a NASA 
installation requires contractor performance on another NASA 
installation, the applicable contracting officer security 
functions will be delegated to the contracting office of the 
NASA installation at the place of performance. This delegation 
is required to assure that all security requirements are 
effectively accomplished on-sllch contracts. Failure to comply 
with this requirement may have contributed to the existence of 
some of the conditions discussed in section two of this report. 

NAS 8-36300 is a classified MSFC contract for the 
refurbishment of STS Solid Rocket Boosters (SRBs) and SRB 
parachutes. The majority of contract work is required to be 
performed at KSC. MSFC retained the Contract Administration 
Office (CAO) security functions over onsite contractor elements 
at KSC. Since this contract directly supports STS operations, 
the STS NRP program requirements are also applicable (i.e., 
personnel security training, facility security, etc.) to the 
contract. 

The MSFC contracting officer for NAS 8-36300 
acknowledged that the security functions should have been 
delegated to either KSC, or to the cognizant DC AS Office. He 
also stated that during the preliminary coordination between 
MSFC and KSC on those CAO functions to be delegated, KSC 
procurement personnel indicated they already had a substantial 
workload, and were therefore reluctant to accept all the 
functions MSFC desired to delegate. When MSFC subsequently 
prepared the Letter of Contract Administration Delegation, 
General (NASA Form 1430), only 20 selected CAO functions were 
delegated, and the security functions were omitted. It should 
also be noted that the NASA Form 1430 for NAS 8-36300 also 
covered five additional MSFC contracts on the SRB Project. 
Since these five contracts also required performance at KSC the 
CAO security functions for them also had not been properly 
delegated. 
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The Contract Security Classification Specification 
(DD Form 254) for NAS 8-36300 stated a Secret facility 
clearance was required and that the contractor will receive and 
generate classified documents and material. Since it was 
anticipated the contractor would have access to classified 
documents and material, and because the STS NRP Program 
security requirements are applicable, it is essential that the 
CAO security functions be effectively performed. Therefore, it 
will be necessary for MSFC to revise the CAO delegations to 
include the security functions as required by directives. 

RECOMMENDATION 7 (MSFC) 

MSFC Procurement Office should review the contract 
administration office delegations on all MSFC STS NRP related 
contracts requiring contractor performance on another NASA 
installation, including those identified by our review, to 
ensure that security functions are properly delegated. 

MANAGEMENT RESPONSE 

In discussions between Kenneth Atkins, Director, Office of 
the Inspector General - MSFC, and H. H. Wilson, Director, 
Procurement Office, it was agreed that the scope of this 
recommendation would be limited to NRP contracts. Accordingly, 
remedial actions will be limited to Space Shuttle element 
contractors. An immediate review will be made of those 
contracts specifically identified with the Space Transportation 
System National Resource Protection Program. This review will 
include external tank, solid rocket motor, solid rocket booster 
refurbishment, and space shuttle main engine contractors. Upon 
determination of security requirements, existing delegations 
will be discussed with the KSC Procurement Office and changes 
will be made as appropriate. Target completion date: October 
1, 1987. 

EVALUATION OF MANAGEMENT RESPONSE 

The actions planned are considered responsive to the 
recommendation. 
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General Comments 

NASA Headquarters and MSFC personnel advised us during our 
review that implementation of the STS NRP Program had been 
adversely impacted and delayed due to the Challenger disaster 
and a reduced level of funding. MSFC personnel stated the lack 
of manpower to support the STS NRP program had also delayed 
implementation. We recognize that some of the issues addressed 
in this audit report may also be attributed in part to these 
same circumstances. Additionally, it should be pointed out 
that the KSC-OIG is currently performing a more extensive 
review of certain aspects of the STS NRP Program, and the 
results of that audit could also potentially impact the NASA 
STS NRP Program. 

We wish to express our appreciation for the support and 
cooperation provided by the personnel contacted during our 
review. organizations contacted include the MSFC Security 
Division, Procurement Office, and Shuttle Projects Office 
(including the MSFC SRB Operations at KSC), as well as the NASA 
Headquarters Security Office and Director of Shuttle 
Operations. 

Kenneth R: ~tkins 

Enclosure 
As Stated 

JL:gp 
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NI\5J\ 
National Aeronautics and 
Space Administration 

Washington, D,C. 
20546 

Reply 10 Altn of MO 

TO: W/Assistant Inspector General for Auditing 

FROM: MO/Director, Operations Utilization 

JUL 13 1987 

SUBJECT: Draft Report on Selected Aspects of the Space Transportation Systems 
National Resource Protection (STS NRP) Program, Marshall Space 
Flight Center (MSFC), Report No. A-MA-87-007 

In response to your request of May 26, 1987, same subject, we have reviewed 
the subject draft and offer three comments (enclosure HI). In addition, we 
have initiated a review of NMI 8610.19, "Space Transportation System National 
Resource Protection," dated: March 31, 1984, (enclosure H3) and have included 
proposed modifications to this instruction {enclosure H2}. The material 
contained within the two enclosures represents part of the product resulting 
from our detailed review of physical security •. 

We appreciate your timely investigation report which will be used to augment 
our review for implementation of a better overall NRP program for NASA. 

If you or your staff require any additional information, please feel free to 
~ntact Mr. E. L, (Ch~ck) Keith tel. 453-2547 of my staff. 

Wayne Mi~ 

Enclosures (3) 

cc: 
M/A. D. Aldrich 

R. J. Wisniewski 
NIS/W. R. Puffer 

Attachment 1 
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Comments 
on the 

Draft Report on Selected Aspects of the Space Transportation Systems National 
Resource Protection (STS NRP) Program, Marshall Space Flight Center (MSFC), 
Report No. A-MA-87-007. 

The change from relying exclusively on the Space Shuttle as the primary 
space launch system to a mixed fleet system, has reduced the ove~ 
vulnerability of maintaining a space launch capability. We are no longer 
strictly dependent onAsingle space launch system. NMI 8610.19, "Space 
Transportation System National Resource Protection," will be modified to 
reflect this change (enclosure #2). 

A review of the security training requirements as stated in NMI 8610.19 
concluded that this was an overstatement within the NMI at the time it was 
written. Normal security training and security awareness program is currently 
deemed to be satisfactory. However, we do agree that it would be prudent to 
address security training at a future NRP working panel meeting to assure 
ourselves that this conclusion is totally valid. 

Another item contained within NMI 8610.19, is the requirement for security 
effectiveness and evaluation reviews after each flight and annually. We have 
concluded that this is an excessive requirement within the NMI (enclosure #2). 
Security incident reports combined with the NASA Security Office annual 
security audits are deemed to satisfy this requirement. 

Enclosure #1 
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STATUS OF SUPPORT REQUIRED UNDER NMI 8610.19, 
"SPACE TRANSPORTATION SYSTEMS NATIONAL RESOURCE PROTECTION," 

Dated: March 31, 1987 

Background 

This NMI was developed with anticipation that security incidents would 
significantly increase and the STS threat profile would increase, also. 
Therefore, we were looking for a dynamic situation and tried to cover all 
requirements to meet it. The increases did not materialize nor is there any 
indication that they will. In retrospect, the NMI was excessively stated, and 
it needs to be updated to reflect our experience base. Specific comments on 
security effectiveness and evaluation reviews, which were required after each 
flight and annually, and security training requirements are contained within 
the following paragraphs. 

Definition 

Under paragraph 4 of the NMI; "For the purposes of this instructions, the 
STS is composed of the Space Shuttle, associated upper stages, and related 
faciHties." This needs to be expanded to include Expendable Launch Vehicles 
(ELV's), Spacelab, etc. 

Policy 

Under paragraph 5 of the NMI second sentence; liAs designated, the STS is 
a vital element of the United States space program and is the primary space 
launch system for both United States national security and civil government 
missions." With the decision for a mixed fleet, the pressure to maintain the 
survivability of the STS has been somewhat alleviated. However, this in no 
way should be interpreted as a decrease in providing security protection. 

Implementation Guidelines 

Under paragraph 6 "National Resource Protection" of the NMI, there are 
several requirements which need modlflcation. These are detailed under the 
following subparagraphs along with information of how each requirement was 
satisfied as appropriate. 

1. Under subparagraph "b," an overall STS generic 
threat spectrum was developed by NASA HQ in 1980. 
Periodically, the NASA Security Office and the 
Governmental Affairs Division reviewed current 
intelligence data to validate the issued generic 
threat. Since there were no changes, verbal 
confirmation was made. The stated requirements in 
the NMI, " ••• are to be updated annually or as 
special situations arise .•. ," is not a viable 
requirement. 

Enclosure #2 
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2. Under subparagraph "c," the definition for 
"Category B. Mission Essential Assets" states, "A 
maximum delay of up to thlrty days to restore loss 
capablli ty ••• , II was determi ned to be very 
unreasonable and probably impossible to implement. 
This was a joint determination by AF and KSC 
personnel. Therefore, the thirty days should be 
six months. This was used by KSC in their NRP 
pl an. 

3. Under subparagraph "d," a review of the NRP 
implementation conducted by Code MO and NIS, 
strongly indicated good progress. NRP enhancements 
at KSC, AMES-DFRF and MSFC must continue to be 
made. At KSC and AMES-DFRF additional manpower has 
supported " .•• appropriate security intensification 
during critical STS operations." 

4. Under subparagraph lie," "equivalent levels of 
protection between NASA field installations and DOD 
STS functional centers will be implemented," is not 
easy to judge. A civil facility and a military 
facility do not have the same threat spectrum. 
However, some personnel misinterpret this to be the 
same type of physical security; e.g., dual fences 
around SLC 6 requires dual fences around PAD's 
A & B. The real test is whether or not security 
incidents are being appropriately dealt with. To 
date we have no data to indicate otherwise. 

5. Under subparagraph "f," "security training ..... ; we 
have not identified anything in addition to normal 
security training and the current security 
awareness program. The conclusion 1s that this was 
an overstatement in this NMI. 

6. Under subparagraph "g," "following each STS flight, 
the adequacy of the security measures/system for 
protection of the STS resource will be reviewed by 
each field installation." This requirement . 
anticipated multiple security incidents for each 
flight that would be significant -- reportable. 
However, there was only a few reportable incidents 
and some of these were not flight specific (e.g., 
thefts of landing aids at Dakar). The joint NASA
AF Incident Reporting Agreement is a much better 
requirement and it reflects the current 
situation. Therefore, the NMI requirement needs to 
be modified. 
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7. Under subparagraph "h," II a securi ty effectiveness 
and evaluation review will be conducted annually by 
each field installation," is again an overstatement 
within the NMI. The security incident reports 
followed up by field investigations as appropriate 
is deemed to be the right approach. The NASA 
Security Office conducts an annual security audit 
at each installation which should identify any 
significant security deficiencies. Therefore, this 
NMI requirement needs to be modified. 

Responsibilities 

Under paragraph 7 of the NMI, the responsibilities as delineated are 
currently accurate with exceptions of any references to security training and 
Code N's acceptance of NRP responsibility in FY'S9. 

-3-
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NI\SI\ 
Management 
Instruction 
----~----.. -~---------------------

Responsible Office: MO/Shuttle Operations Divi.sion 

NMI 8610.19 

Date _Ma_rc_h_3_1,---, _1_9_84 __ _ 

Subject: SPACE TRA~SPORTATION SYSTEMS NATIONAL RESOURCE PROTEC'rION 

1. PURPOSE 

The purpose of this Instruction is to establish the Space 
Transportation System (STS) National Resource Protection 
(NRP) policy and to provide guidance for its implementation 
in compliance with Presidential Directive No. 42. 

2. APPLICABILITY 

This Instruction applies to NASA Headquarters and field 
installations, especially those that are responsible for 
implementing provisions for the protection of the STS 
resource. 

3. SCOPE 

There are two distinct programs involved in STS security: 
(l) those security measures/systems implemented to protect 
identifiable segments of the STS resource, and (2) protection 
of Department of Defense (DOD) classified information. This 
Instruction is limited to the protection of the STS resource 
through security measures/systems and/or through additional 
STS capability. 

4. DEFINITION 

For the purposes of this Instruction, the STS is composed 
of the Space Shuttle, associated upper stages, and related 
facilities 

5. POLICY 

The STS has been designated a vital national resource because 
of its unique space exploitation capability and the invest
ment of the nation's resources in its development. As 
designated, the STS is a vital element of the United States 
space program and is the primary space launch system for 
both United States national security and civil government 
missions. In order to protect this capability, the STS 
will be afforded the degree of survivability and security 
protection required for a critical national space resource. 
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d. To protect against the potential threat, requirements 
for security measures and/or additional operational 
capability will be developed by each field installation. 
With the approval of NASA Headquarters, additional 
security and/or operational systems to satisfy the 
requirements will be designed and implemented. The 
security measures/systems will be implemented for the 
duration of the STS program with appropriate security 
intensification during critical STS operations. 

e. Equivalent levels of protection between NASA field installa
tions and DOD STS functional centers will be implemented. 
Emphasis in equivalency determination is to be placed on 
protection of the Space Shuttle and associated upper stages 
processing, launch and landing complexes at the Kennedy 
Space Center, Florida, and Vandenberg Air Force Base, 
California. 

f. Security training for STS program and operations personnel 
is essential to assure proper awareness and response to 
STS NNE. All installations with STS operations responsibility 
will provide training to its personnel both civil and contractor. 

g. Following each STS flight, the adequacy of the security 
measures/sytems for protection of the STS resource will 
be reviewed by each field installation. Any reportable 
'incidents are to be assessed for possible NNE impacts and 
any so identified are to be reported to NASA Headquarters. 

h. A security effectiveness and evaluation review will be 
conducted annually by each field installation. Results 
of those reviews will be forwarded to NASA Headquarters 
where an overall assessment of NRP effectiveness will be 
conducted for possible threat assessment modifications 
and/or redirection in NRP implementation. 

7. RESPONSIBILITIES 

a. Background 

(1) As a joint developer/user of the STS, the Unite9 
States Air Force (USAF) as the DOD agent, shares with 
NASA the responsibility to protect the STS resource. 
The USAF will develop and maintain the DOD STS 
Survivability Plan which will be used as the basis 
for identifying STS "DOD mission-critical resources" 
and determine specific ground-threat vulnerabilities 
applicable to those resources. 
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security systems, assessments and evaluations of security 
operations, detection of violations and violators and other
wise executing proper security actions for protection of the 
STS resource at their installations. All field installation 
reports are to be forwarded to both OSF and the NASA 
Security Office where a joint review will assess any need 
for changes in STS program direction. 

/ 

DISTRIBUTION: 
SDL I 

JAMES A. ABRAHAMSON 
Associate Administrator for 

Space Flight 
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Reply 10 AUn 01: 

~atlonal Aeronautics and 
Space Administration 

George C. Marshall Space Right Center 
Marshall Space Flight Center. Alabama 
35812 

DE01 

TO: M-DI/Kenneth R. Atkins 

FROM: DE01/J. A. Bethay 

NI\SI\ 

JUN 1 1987 

SUBJ ECT:. Response to Draft Report on Selected Aspects of the 
Space Transportation System National Resource 
Protection (STS NRP) Program (A-MA-87-007) 

We have reviewed"the subject audit report. The Center's 
response to the recommendations directed to MSFC are 
enclosed. 

Ii. A. Bethay {/) 
Executive Assistant to the Director 

Enclosure 
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HSFC RESPONSE TO DRAFT REPORT ON SELECTED ASPECTS 
OF THE STS NRP PROGRAM 

RECOMMENDATION 2 

The MSFC Security Division should implement an STS NRP security 
training program to include: 

a. Identification of all MSFC personnel (civil service and 
contractor) who require STS NRP security training. 

b. Maintenance of training records showing who requires the 
training, who has received the training, and any required 
refresher/update status information. 

c. Establishment of MSFC STS NRP sedurity training 
requirements and procedures in accordance with NASA Headquarters 
defined STS NRP security training criteria (see Recommendation 
1). Such security training should address aspects, if. any, of the 
STS NRP which are unique to MSFC. 

d. Establishment of milestones for accomplishing the required 
training. 

MSFC RESPONSE: 

Implementation of an STS NRP security training program by the MSFC 
Security Division is pending issuance of a revised NMI 8610.19 
pursuant to Recommendation 1. However, MSFC STS operations and 
program personnel who require STS NRP security training are being 
identified. 

TARGET COMPLETION DATES: Subparagraph a., July 15, 1987; 
subparagraphs b.,-c., and d., depend on Headquarters issuance of 
revised NMI. 

RECOMMENDATION 3 

MSFC Security Division should determine if required STS NRP 
security training for MSFC personnel (civil service and 
contractor) stationed at KSC could be more appropriately provided 
by KSC. 

MSFC RESPONSE: 

The MSFC Security Division has determined that STS NRP security 
training when specifically defined in a revision of NMI 8610.19 
could be more appropriately provided by KSC. The MSFC Security 
Division will negotiate with the KSC Security Office to effect a 
change of the SRB Memorandum of Agreement (MOA) accordingly. 

TARGET COMPLETION DATE: August 1, 1987. 

Enclosure 
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RECOMMENDATION 4 

MSFC Security Division should perform required on site reviews and 
evaluations of the effectiveness of eXisting security measures at 
STS facilities for which they are responsible. 

MSFC RESPONSE: 

The MSFC Security Division has performed NRP surveys at the (1) 
Rocketdyne Division, Canoga Park, California, and (2) Morton 
Thiokol facility, Brigham City, Utah. An NRP survey of the USBI 
facility at KSC is scheduled prior to June 30, 1987. The other 
STS facilities for which MSFC 1s responsible will also be 
surveyed. 

TARGET COMPLETION DATE: October 1, 1987. 

RECOMMENDATION 5 

MSFC SRB Project Manager, in conjunction with the MSFC Procurement 
Office and Security DiviSion, should implement appropriate . 
security measures for the SRB facility at KSC. These should 
include: 

a. Preparation of required facility security plans for each 
MSFC facility at KSC. 

b. Clarification and contractual coverage of specific 
responsibilities of the contractor for provision of security 
services such as security monitoring. 

MSFC RESPONSE: 

a. The facility security plans are being developed. 

b. Security monitoring responsibilities will be jointly 
reviewed by the MSFC SRB Project Manager, Procurement Office, and 
Security Division. 

TARGET COMPLETION DATES: Subparagraph a., June 30, 1987; 
subparagraph b., November 1, 1987. 

RECOMMENDATION 6 

MSFC Security Division should determine if it would be more 
appropriate for onsite personnel of the KSC Security Office to 
have responsibility for internal security of the SRB operations at 
KSC. 

MSFC RESPONSE: Concur. 

TARGET COMPLETION DATE: June 30, 1987. 
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RECOMMENDATION 1 

MSFC Procurement Office should review the contract administration 
office delegations on all MSFC contracts requiring contractor 
performance on another NASA installation, including those 
identified by our review, to ensure that security functions are 
properly delegated. 

MSFC RESPONSE: 

In discussions between Kenneth Atkins, Director, Office of the 
Inspector General - MSFC, and H. H. Wilson, Director, Procurement 
Office, it was agreed that the scope of this recommendation would 
be limited to NRP contracts. Accordingly, remedial actions will 
be limited to Space Shuttle element contractors. An immediate 
review will be made of those contracts specifically identified 
with the Space Transportation System National Resource Protection 
Program. This review will include external tank, solid rocket 
motor, solid rocket booster refurbishment, and space shuttle main 
engine contractor-so Upon determination of security requirements, 
existing delegations will be discussed with the KSC Procurement 
Office and changes will be made as appropriate. 

TARGET COMPLETION DATE: October 1, 1987. 
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Reply 10 Attn of 

Office of Inspector Gener I 

Marshall Space Flight Center 
Alabama 35812 

I\II\SJ 
NatIOnal 
Aeronauh:s and 
Space 
AdmlnlstrattOn 

M-DI: 103-89 March 21, 1989 

Thomas G. Fierke 
Chief Counsel 
Martin Marietta Manned Space Systems 
P. O. Box 29304 
New Orleans, Louisiana 70189 

SUBJECT: Survey Results on Audit of Martin Anomaly 
Reporting System, Michoud Assembly Facility, 
Marshall Space Flight Center (A-MA-89-002) 

The survey review on the subject audit conducted at Martin 
Marietta Manned Space Systems (MMMSS) has been completed. 
The objectives of our review were to assess: (a) how well 
the system identified the existence of problems with 
purchased hardware which does not conform to contract 
specifications; (b) the accountability aspects of the 
system to ensure that all such problems are properly 
addressed; (c) whether appropriate management levels of 
both NASA and the contractor are apprised of significant 
problems in a timely manner; and Cd) whether subcontract 
cost/price adjustments are made when appropriate. 

our review included a review and evaluation of MMMSS 
procedures for identifying and reporting nonconformance 
problems with purchased hardware. Selected MARS . 
documentation was analyzed to evaluate the propriety of 
actions taken to correct defects in hardware. We also 
analyzed the procedures relative to defective hardware 
corrected inhouse, and the controls established to ensure 
that the cost of such rework is recouped from vendors when 
warranted. In addition, reviews were also conducted 
relative to hardware identified as scrap on the MARS system, 
defective Government-Furnished Property (GFP), and problem 
identification on defects not considered as MARS type 
problems. 

The survey showed that the Martin Anomaly Reporting System 
is effective in identifying the existence of problems 
associated with nonconforming hardware and ensures that all 
problems identified, whether MARS related or not, are 
properly addressed. The review also showed that prompt 
actions are being taken to advise the appropriate 



vendors/subcontractors of receipt of nonconforming hardware 
and the disposition of such hardware. Where appropriate, 
requests are issued for compensation from the vendor for 
costs incurred to correct hardware nonconformances. In 
addition, procedures are in effect to ensure that NASA and 
the contractor are made aware of significant hardware 
prob~ems in a timely manner. 

Based on the resu~ts of the survey, no further audit work 
wil~ be performed and the assignment wil~ be closed. We wish 
to express our appreciation for the excellent support and 
cooperation extended by your personne~ in accomplishing the 
survey. 

Please call Tom Hassell or me if you have any questions or 
wish to ~iscuss any aspects of the survey. 

;;. Kenneth'R. Atkins 
cc: W/AIGA/Mr. Pe~letier 

SA31/Mr .. Smelser 
BEOI/Mr. Alexander 
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National Aeronautic ,d 
Space AdministratIOn 

Office of Inspector General 
George C. Marshall Space Flight Center 
John C. Stennis Space Center 
po eo. 9028 
~s!!.11 SPICI Fllg!!1 Cenler AL 35812 

F\eDlylo Alln 01 W: 147 - 9 0 April 26, 1990 

TO: W/Assistant Inspector General for Auditing 

FROM: W/OIG Center Director, MSFC 

SUBJECT: closing Memorandum on Survey of Advanced Launch 
System Budget, Stennis Space Center (A-MA-90-005) 

1 . BACKGROUND 

The Advanced Launch System (ALS) Program is a joint DOD/NASA 
program to design, develop, and operate the next generation of 
launch vehicles for the nation. The ALS Program goals are to 
develop a family of launch vehicles which yield a robust, 
reliable, high-volume/weight responsive capability at a greatly 
reduced cost per payload pound delivered to low earth orbit. An 
integral and important early part of the ALS Program is the 
Advanced Development Program (ADP) that will provide the 
foundation from which the program definition activities will 
incorporate and result in more cost effective systems. 

The ALS Program is managed by a Joint Program Office headed by 
an Air Force program manager with a NASA deputy program manager. 
In the management structure, DOD will manage the systems 
engineering and integration, vehicle, logistics, and payload 
module. NASA was assigned management of liquid engine systems 
and focussed technology efforts, and Marshall Space Flight Center 
(MSFC) was designated lead center for the ALS program. 

DOD initially accepted full funding responsibility for the 
program with any unique civil requirements, not addressed by the 
ALS baseline, being funded by NASA. However, this has somewhat 
changed as a result of the cutbacKs in DOD programs, and NASA has 
agreed to fund certain aspects of the program in order to meet 
its requirements for a heavy lift launch vehicle. Funding for 
the Component Test Facility (CTF) to be constructed at Stennis 
Space Ce,nter (SSC) is expected to come from DOD. 

The roles and responsibilities of SSC during the ADP include 
management oversight of ALS ADP propulsion test facility 
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modifications and construction at SSC, MSFC, and the Air Force 
Astronautics Laboratory. Additionally, SSC is responsible for 
the design, construction, activation, and test operation of the 
SSC CTF for turbopump assembly testing. 

In accordance with the ALS Report to Congress, Full Scale 
Development (FSD) testing of major engine components and 
subsystems, engine systems, and multiple engine propulsion test 
articles will be accomplished at SSC upon the approval of the 
FSD Program. 

2. OBJECTIVE 

The objective of the review was to identify and evaluate reasons 
tor program slippages and budgetary shortfalls associated with 
the ALS Program at SSC. Key emphasis was given to problem 
areas attributable to NASA management of the program; including 
planning, budgeting, and funding. 

3. RESULTS OF SURVEY 

Our survey of program slippages and budgetary shortfalls 
associated with the ALS Program at SSC disclosed information 
which warrants suspension of the review activities in this area. 
Budgetary procedures and controls for the program appear adequate 
and problems relative to construction schedule delays and budget 
increases for construction of test facilities seem to have been 
resolved between SSC and program managers at MSFC and 
Headquarters. The following data summarizes each area reviewed 
during the survey of the ALS program at SSC. 

a. ALS Program Delays at SSC. 

Our review of the SSC ALS activities identified two 
construction delays on the CTF at SSC that occurred since the 
onset of the program. In both cases, the problems causing the 
program slippages at SSC were not found to be the result of 
inadequate funding, but rather a postponement of construction of 
testing facilities due to a lag in the hardware development 
phases·.' In simple terms, it would not be feasible to construct 
test facilities without available program hardware to be tested 
on such f~cilities. As the engine design and development phases 
of the program were delayed, the requirements for an operable 
test facility also slipped. These slippages were not identified 
as being att~ibutable to mismanagement of program resources by 
SSC officials. 



b. ALS Budget Increases for Construction of Test 
Facilities at SSC. 

Our review found that ALS budget increases for construction 
of the CTF at SSC were largely the result of poor estimating in 
the preliminary stages of planning and certain stretch-out costs 
(such as escalation costs) associated with construction schedule 
delays. Initially the CTF had been planned for operation 
beginning in FY 92 at a cost of $40 million. However, due to 
poor cost estimates by Bechtel Corp. and program hardware 
slippages, construction cost estimates increased to $64.7 million 
with a projected start-up in FY 93. The most recent increase 
resulted when delays occurred in contracting program hardware 
(May 89) and funding constraints were placed on the DOD FY 90 
program. These factors caused slippages in the scheduled 
delivery of turbopumps to September 1993. The additional delay 
of the turbopumps to be tested caused further postponement of 
construction and increased escalation costs. Present plans are 
for the CTF to be operational in py 94 at a construction cost 
of $69.7 million. 

The significant underestimating of initial construction costs 
was mostly due to a lack of time needed for proper estimating 
procedures to be followed. According to the SSC ALS project 
manager, MSFC ALS officials asked, on very short notice, if the 
CTP could be built for $40 million. SSC, in turn, tasked 
Bechtel Corp. to review the figures and provide a conceptual 
cost estimate for the CTP. Bechtel came back with the answer 
that the CTP could be constructed for the $40 million, but it 
was later discovered that Bechtel failed to recognize certain 
base costs involved in the construction. effort that could not be 
proportionately distributed over the number of test cells. A 
cutback in the proposed number of test cells from nine to three 
would not reduce certain fixed base cost by the same ratio. One 
example of this type base cost is the Data Acquisition and 
Control System that had to be increased from the initial estimate 
of $3 million to $11.5 million. 

No program delays at sse were identified as resulting from 
the poor initial estimates and the additional funding for the 
construction effort is not expected to be a problem. ALS 
program managers at MSFC and Headquarters have indicated that 
funding tor the revised construction estimates would be 
forthcoming as planned. To obtain reliable estimates for future 
construction of ALS facilities, MSFC has agreed to provide 
advance study funds to SSC when previous experiences cannot be 
used as a basis for cost estimating. 



c. Installation Support Funds 

SSC has not received any installation support funds (Fund 
Source III) in support of the ALS Program from Headquarters. 
These type funds are used to provide the various support 
requirements (utilities, computer equipment, fire protection, 
etc.) at SSC. With the increasing requirements from the ALS 
project placed on the support activities at SSC, a corresponding 
increase in funding levels for these activities should normally 
follow. 

Fund Source III funds for theALS Program are derived at 
NASA Headquarters by assessing a tax (burden) levy on ALS 
dollars received from 000. Headquarters is to establish a basis 
for distribution of these funds. SSC has been informed that 
coming up with an approved funding distribution basis is causing 
the delay, but an allocation should soon be made. 

The delay in receiving Fund Source III funding has not yet 
caused any significant problems at SSC, but the requirements for 
increased support activities will be greater as the ALS project 
progresses. 

d. Operational cost of the CTF 

Getting MSFC and Headquarters to recognize projected costs of 
test facility operations has also been a problem for SSC. In the 
FY 88 and FY 89 five year program operating plans, SSC submitted 
requirements for future operations of the CTF. Neither MSFC 
nor Headquarters gave this consideration when approving the SSC 
plan. In both submittals, the projected requirements were 
disallowed. 

MSFC and Headquarters have since recognized these operational 
costs as a valid requirement and have committed to approving the 
projections as identified in the FY 90 SSC plan. To date, no 
funding has been required for test operations for the CTF: 
therefore, no adverse impact has been recognized at SSC. 

4. SUMMARY CONCLUSION 

Budgetary: shortfalls and schedule delays for the ALS Program 
have been 'realized at SSC. However, these concerns were not so 
much the result of mismanagement on the part SSC, but were 
realized due to program slippages in the hardware 

< , 



development stages. In addition, poor construction estimates, 
caused by conceptual cost estimating and the short timeframe 
allowed for projecting construction costs of test facilities, 
were provided in the initial planning stages. 

Also, requirements for CTF operation have been recognized by 
MSFC and Headquarters and commitments have been made to allow for 
the necessary funding in SSC budget submissions. SSC also has 
received commitments from Headquarters that installation support 
funds would soon be forthcoming. 

None of the budget concerns have impacted significantly on sse 
ALS activity. Under new management at MSFC and Headquarters, 
previous concerns over the ALS program at sse have seemingly 
been resolved. In addition, MSFC has committed to funding 
advance cost studies for any major construction efforts on which 
past experience cannot be used as a guideline. Increases in the 
construction estimates for the CTF have been reviewed by MSFC 
and Headquarters and recognized as valid requirements for which 
DOD funding is anticipated. With most concerns having been 
eliminated, no recommendations appear necessary at this time. 

Based on the survey results as discussed above. additional audit 
effort relative to the SSC ALS Budget is deemed unnecessary and 
this review is terminated. 

- , 
Kenneth R. Atkins 

. 
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NationtJ A8ronauItaa and 
Space Adnin~ l\Ift5I 0tIIce Of In ...... · .... 
George C. Marshall Space Right Center 
John C. Stennis Space Center 

1f-M.Jt-9 ~·-()Q3 
Code: M-OI 
Marshall Space FlIght Center, Al35812 

M-DI December 3 , 1993 

TO: BCOI/H. W. Hallisey 

FROM: M-DI/Ned Echerd 

SUBJECT: Survey of Advanced X-Ray Astrophysics Facility 
(AXAF) ~-MA-92-003 

The subject survey assignment is being terminated by this 
office, ~'DO report will be i.au.d. W. intend to follow 
the dev.l0f'8ftt oE ~-~; and: wl~t a ••••• tbe'need for future 
audit wor ••• the project progre ••••. 

If you have any questions, please call Tom Hassell or me at 
544-0068. 

Ned Echerd 

cc: 
WjDAIGA 
BEOI/L. Cucarola 



National Aeronautics and 
Space Administration 

Headquar1er. 
Washington. DC 20546-0001 

.RaoIy to AM at: W f fB 2 2 1996 

TO: Sf Associate Administrator for Space Science 

FROM: W/Assistant Inspector General for Auditing 

SUBJECT: Final Report 
Cassini Program Mo.nn&ement 
Assignment No. A-JP .. 94-003 
Report No. JP-96-00J 

The NASA Office of Inspector General has completed an audit of Cassini 
Mana&emenL Nothing came to our attention to indicate thal Cassini pro 
procedures and practices by NASA &I\d IPL were not adequate for Cassini t meeC its launch. 
date in 1997. 1bere were. however. risk an:u identified that could affect C ssini's launch. 
These risk areas ate described in the enclosed report. 

We discussed a draft oftbis audit report with your office and with 1PL mana emcnt on 
January 18. 1996. A wriuen response was received from your office on Jan 23, 1996. 
Appropriarc changes were made to lhe report as a result of your inpuL Addi onally. 
management comments included in your written response showing key activ ca since our 
audit work completion were included in the Management Comments section f tho report 
(page 9). 

'r Debra A. Ouentzel 

Enclosure 
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CASSINI PROGRAM MANAGEMENT 

JET PROPULSION LABORATORY, CALIFORN 

INTRODUCTION 

£0'd 

The NASA Officc of Inspector General (DIG) has mplcted an audit 
of Cassini program management. cassini, who e objectivc is to 
explore Saturn and its moons, was fltSt funded by DaresS in Fiscal 
Year (py) 1990 as part of -The Comet Rendczv~ Asteroid Flyby 
(CRAF)lCassini Program." In 1992. the C program was 
canceled by Conarcss to reduce planetary explo on costs. NASA 
then rcstzuctured the Cassini program to uce estimated 
deye!opment costs from SI.68 bUUon to about $146 billion. Total 
Ufo cyclo costs (e.g" development. launch, and 0 ration coses) were 
also reduced from S3.79 billion to about 53.26 bi ion. The lack of 
required llmding delayed the Cassini launch date y 18 months. 

MlssloD. Casslni iJ now sd1cduled to launch in 
a Titan IV/Centaur launch vehicle. All extensi 
required tl) reacb Saturn, during which the sp will fly by 
Venus (twice),.earth. and Jupiter to gain sufficicn velocity to reach 
its destinadon. Upon arrival in July 2004, the s raft will begin 
a four-year stUdy of the Satumian system that will rovide intensive, 
long-term ·oblervations ofSIbln1'$ atmosphere. rin magnetic field, 
aDd moOD:;, In conjunction with the observatio conducted by the 
spac:emaft, the HUYleDS Probe will be injected i tho atmoIphe.n: 
of Saturn's moan TItan, 'The probe wUl conduct' -situ pbYlical and 
chemical analyses of TItan's atmospbae. P the CusiDi radar 
will map a significant portion of Titan's surface. 

Intematlonal ParticipatioD. Sixteen foreign coo trioa and two U.S. 
Govemm:nt agencies are participating in Casslni's development with 
NASA. The majority of tho Casaini spacecraft an around s)'Item is 
being developed at JPL. The major remaining in! components 
are being externally produced as follows: (1) Titan lVlCcntaW' 
launch vehicle is being p1llChased by NASA from Department of 
Defense (DOD) as part of an exislina contract the Air Pon::c 
and Lockheed Martin: (2) the radiOisotope heater units (RHUs) and 
radioisotope thennoelocttic generators (RTGs) are being procured by 

6£:90 966l-LO-80 



NASA from the Department of Enell),: (3) l e HUYlens Probe is 
being provided by the European Space Alenc (ESA); and (4) the 
high gain and one of the low lain antennas fi r the spacecraft are 
being contributed by the Italian Space Agency ASI). 

Outside Reviews. Since the resrructuring of 
there have been many outside reviews to pro vi 
program is making progress in cerms of cost. 
penonnance. See Appendix A for additional 
reviews. 

Cassini program, 
assurance that the 
u1e, and technical 

formation on these 

Jet Propulslon Laboratory. The let Propuls on Laboratory (1PL) 
is • Fed.era1.Iy Funded R.eseatch ud Develop ot Center (FFRDC) 
operated by caItech under NASA contract NAS7 ·1260. The 
laboratory. staffed largely with Cal.tech employ , is a government
owned installation located in Pasadena, Califo 

Responsibilities. NASA has assigned JPL e overall program 
management .responsibility for the Cassini rogram design and 
development. NASA', Cassini program oversi hE is provided by the 
Casami Proaram Director and his staff. whic arc part of NASA 
Headqll811erSt Office of Space ScienCc (Code S • This office ensures 
that the easslnl program is meeting NASA's p ognun objectivcs. 
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OBJECfIVES SCOPE, AND METHODOLOGY 

OBJECTIVE 

SCOPE AND 
METHODOLOGY 

MANAGEMENT 
CONTROLS REVIEWED 

AUDIT FIELD WORK 

SO·d 

Our objective was to evaluate the adequacy f Cassini program 
management procedures and practices by NASA d IPL (or Cassini 
to meet its launch date in 1997. 

To evaluate program management. we interview key personnel at 
NASA Headquarters Office of Space Science, N SA Headquarters 
Launch Vehicles Office, Lewis Research Cen t. let Propulsion 
Laboratory. and the Air Force Titan rv Syste Program Office 
(SPO) located at the Los Angeles Air Porce Stati n. In addition, we 
reviewed documentation supponina management ecisions. practices 
and procedures for the period 1990 through 1995 support current 
and future activities. We reviewed Cassini st. schedule. and 
perfonIWllc::e indicators. and identified potential . sks to the Cassini 
1997 launc:h date. Further. we evaluated the ures being Iakcn to 
reduce the risks. We also reviewed outside eval bOns and reviews 
of the Cas:sini program to minimize our duplicati n of prior revicws. 

Significant management controls were revie eel to determine 
whether- (:4)51. schedule., and perfonnance indieat I'S could be relied 
upon. Th~ controls reviewed included the (1) 
cngineerill.g Change requcstl (ECR) 
receivables/deliverables (RBC/DBL) process. 
and quarterly management review process. S 
details on those management conl1'Ols reviewed 
control wc:aknessea were identified as a result of 

udgtt process, (2) 
process, (3) 
(4) the monthly 
Appendix B (or 
No management 

audit. 

Audit field wotk was conducted from October 994 through July 
1995. nlC audit was performed in accordan with lenerBlly 
accepted 80vcmmcnt auditing standards. 

3 
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OBSERV A TIONS AND COMMENTS 

OVERAUEvALUATION Nothing came to our attention to indicate lha Cassini program 
management procedures and practices by NAS and JPL were nol 
adequate for Cassini to meet its launch date in 997. There were, 
howovtf. risk areas identified thac could affee Cassini', launch. 
These risks srem largely from areas outside NAS 's and JPL's dlrect 
management control. but steps are being taken toward solving or 
elirninatinl these launch risks. At the time of e audit, the most 
critical launch risks were related to the launch ve clef environmental 
impact. la.unch approval. foreign deUverables, an launch period. 

LAUNCH VEHICLE NASA i. dependent on the Air Porce for the Cas ini launch vehicle 
that is still being developed. The Cassini spaeec is scheduled to 
use a Titan IV/Centaur launch vehicle to lift 't through Earth's 
atmosphere and onto its flight path. The vehi e consists of two 
major components. the ntan IV and the Centaur Pigure 1). The 
Titan IV is the first stage of the launch vehicle an is necessary to lift 
Cassini off the ground and to a hi&h enough poin for the Centaur to 
take over. 'The Titan IV conslsa ot a eote vchicl and external solid 
rocket moton. A lolid rocket motor upgrade (S is planned for 
Cassini. .fb.c Centaur is the upper stage of the 1& nch vehicle and is 

ge"d 

necesslU)' to move Cassini onto the proper flight 

Solid Rocket Motor Upgrade. Lockheed 
upgradini: cbe loUd rocket motor for the Air Fo . The solid rocket 
motor (SUM) upgrade has not yet beeIl used and NASA would like 
tho Air Force to have at least one other suc:ce Cul launch., with 
another payload, before it is used to launch Cass '. The.te is another 
SRMU launch scheduled before Cassini but 1a .chcdules are 
known to change. ThiI upgrade (tho SRMU) is d signed to ipcrease 
reliability and pedormance over the SRM dy in usc. The 
Cassini program is baseUned using the lolid roc t motor upgrade. 
but Cassini was designed to be able to use ei the SRMU or the 
SRM. Aecording to officials at the Air Force itan IV SPO. the 
SRM assembly line has been closed and th remaining SaM 
components have all been assigned to other launches. It is 
tccbnically feasible for Casslni to USe the SRM. b t ie would require 
exchanging SRMU components with another pr gram ror its SRM 
components at a cost that could be SI 00 million. decision to make 
a change to use the SRM would be required abo t 16 months (June 
1996) bcfo~ launch. Cassini propam manage nt officials at JPL 
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CASSINI 
SPACECRAFT 

CENTAUR 

TITAN --01-.......... 
CORE 

SRMU --.J=:::1--r 

Figure 1 • Titan IV/Centaur Launch Vehicle with Spaceerafl . 
s 
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ENVIRONMENTAL 
IMPACT 

LAUNCH ApPROVAL 

80'd 

are cUrTCndy developinl a decision package to su 
to one of the rocket motors, 

Centaur. The assigned Cassini Centaur tank has 
in a critical part of the assembly. The Air FOJ1 and its contractor 
feci that the Centaur tank is satisfactory and h ve noC wanted to 
switch Uln.ks for Cassini. To assure NASA f the tank's flight 
worthiness, the Air Porce bas agreed to conduct a ditionaJ testing on 
the tank but cannot have the testina completed uickly enough to 
keep Cassini', schedule. During May and ] ne 1995, NASA 
managers formalized their requests to the Air F that Cassini be 
assigned a different Centaur tank:. The Air Fo informed NASA 
they will switch the Centaur tanks. but NASA w uld be required to 
pay the AU' Force $8.6 million--the cost of a repl mene tank. The 
Air Farce does not beUeve It could assign the rej ted tank to another 
customer; therefore, NASA should be responsi Ie to pay for the 
replacement. NASA is cumntly negotiating replacement tank 
costs with the Air Force. 

Concerns about impacu to the environ nt could cause 
environmental groups to attempt to stop the 1 unch through the 
courts. Iinpacts to the environment arc de . d through a pubUc 
process under the National Bnvironmental Pro • on Act. This 
process includel preparing a draft enviroomen impact statement 
(BIS). objectively ISsessing potential env' nmental impacts, 
collecCing and respondinl to comments fro the public, and 
pubUshinl a tinal BlS. The last step in this psis a record of 
decision to document the decision to complet the mission. In 
CassiDi'. casc. 1M public's commcnCl have n cvaluated and 
rapondccl to aDd the fbial SIS will be publishe in the neat Ntute. 
Legal cbaJ1en8~. It any. could como at any time ut are most llkcly 
after the publioation of the final BIS. 

Salety concerns eQuid cause an OQwdc safcl:)' P 1 to recommend 
laUDob disapproval. Launch approval is a criti decision (or all 
launches and Is based OD how safc the laune and' mission arc 
anticipated to be. In the case of a spacecn.ft.lik Cassini which has 
nuclear materials on board. these safety co ems and review 
requireml~nts arc greater, An independent safe review, still to be 
compl~. is being conducted by an lntcraac y Nuclear Safety 
Review Panel (INSRP). The launch approval d ision. made by the 
President or his delegatcc. will not likcly be made until a few 
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months before launch since the launch request s not scheduled until 
April L997. Presendy. safety data is stHl ina provided 10 the 
[NSRP. 

The two main Coreign dclivcrablcs.' which h ve been concerns of 
NASA and JPL management, are the Huygens robe. provided by the 
European Space Agency, and the high gain an nna system. provided 
by Ehc Italian Space Agency (ASt) (see Figure ). The probe has not 
experienced any significant problems but requ' close managemcm 
attention because of its overall importance t the Cassini mission. 
The probe's mission is to conduct in-si studies of ntan's 
atmosphere and surface. These studies can ot be duplicated by 
insU'Umellts on the orbiter. 

Several difficulties. however, have oce with the high gain 
antenata system. For example. in January 1 95 tbe dynamic test 
model suffered a scrucrura1 failure during vib ion testing in Italy, 
Also. paint adhesion problems have ace ' with the antenna's 
main reflector. These two problems ha been worked out 
sufficiently 10 that the dynamic test model been ,shipped. to JPL 
for fw1her teSting. An additional concern wi the antenna has been 
the lack of siped contracts between ASI and its contr.actors. 
Without sisnc:d contraCrs Ihcre is no assuran that the antenna will 
be completed on time. Recently. the ASI Board of Governors 
approved the contract language and was due to meet on the finand.ng 
plan. NASA and JPL management anticipate at (he contracts will 
be sipLCd soon. 

Cassini has a critical launch period of 11 y six weeb during 
October and November 1997 duc to the fact t Cassini tequi.ra a 
spccifi.c alignment of planets in order 10 usc gravity assists. 
Accolliing to the Cassini proaram office, if the launch period 
is l1Iis!iCd, NASA would incur an additional $ 88 million in costs if 
Cassini is launched during Dcc:ember 1997. an $444 million in cosrs 
if launched during March 1999, Addition Iy. large amounts of 
science would be lost if either of these two al 've launch periods 
II(C used. Consequently. it is essential that the planned program 
remain intact to meet the critica1launch perio da.tes. 
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AUDIT COMMENT 

MANAGEMENT 

COMMENTS 

rr 'd 

NASA Headquarters Office of Space Science should continue to 
a-ggressively manage all potential areas of con and continue to 
negotiate the additional Centaur costs with the Force. Continued 
effort to manage those concerns should help to 'nimize the risks to 
Cassini's launch. 

Management concurred with the o"crall conel ions of the audit. 
Howovet. they did offer the foUowing conunen to update the status 
of seveml risk areas identified in this report. 1besecomments 
generally are tiased upon e"ents that occunm we had completed 
our audit work. 

Comme"t 1. Adds to the rlIlt para&raph of the 
"'l'be mission operations cost waa further rcdu by creating a new 
architecbm:: of the missions operation organizati n and different risk 
approaches. and later clwlacs which reduced the COlt to S15SM 
during the RC(:CdirlCllion Review No. 3 in une 1994. These 
changes reduced the tow life cycle costs to $2. 8 billion." 

Comment 2. Refetto Launch Vehicle. SoUd 
page 4. "After the July 1995 completion of audit, NASA and 
JPL alJ.'* to use the Solid Rocket Motor Uppade (SRMU). 
Additionally. NASA and JPL with Air Force pcration ans closely 
monitoring tile first Titan IV SRMU launch v • cle's progress and 
taking manqement action as appropriate. It 

Comment 3. Refer to Launch Vehicle. Cell • page 6. • AftI!r the 
July 1995 completion of this audi~ the Air n;c agreed to swap 
Ceotaw'tanks for a cost to NASA of apptoxi Iy S900K to cover 
engi1lee.ring and administradve COlts ISltOCU' IIedIwith this cbaDgc. It 

Comment 4. Reler to Bnvironmental Impacc. p e 6. ..After the July 
1995 completion of this audit. the Pinal BIS distributed to the 
public on July 20. 1995 and the Reoord of . n was published on 
October 20. 1995. It 

Comment 5. Refer to Foreign DeH"crables. p e 7. It After the july 
1995 completion of this audit. the Italian pbas CID contracts were 
signed by all parties near the end of September 1995.'· 
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ElIALUA.TION OF 

MANAGEMENT 
COMMENTS 

Management Comments are responsive to issues lscussed in this 
report. 
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J P·96"()()1 PPENDIXA 

Summary of Independent Reviews 

Sin"" the aaltUcturin& of the ea..ini prognun in 1992, theIO have been many in~ependenl 
reviews to provide: assurance that the program is making adequate progress in ter~ of cost. 
schedule. and technical performance. We evaluated these reviews to minimize dfPlication. The 
reviews includc the following: ! 

vl'd 

• GAO Repon, "Space Science: Causes and Impact.$ of CutbBCksj' NASA', OUler 
Solar System Exploration Missions," December 1993, 

• GAO Report. "NASA Budgets: Gap Bctween Funding Require ots and 
Projected Budgets Has Been Reopened," May 1995. j 

• GAO Report. "Cassini Mjssion: Estimated Launch Costs for NA A's Mission to 
Saturn," May 1995, 

• 

• 

• 

• 

• 

Cassini Independent Review Board Recertification Task Review ~epon. Task Itl. 
Mission RobustneSs. September 1994. ! 

I 

Cusini Independent Revic'w Board hccrtification Task Review~epolt, Task '2, 
Cassini-Huygens Reliability. January 1995. r 
Cassini Independent Review Board Recertification Task Review cport. Task #3. 
M1s.sion Operations and Data Analysis Costs. January 1995. 

Independent Annual Review Panel Report. October 1994. 

Independent Annual Review Panel Report.lune 1995. 
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~p~aB 
Discussion of Management Controls Review~ 

I 
The (OUDWing provides a detailed discussion of the management controls revic I ed during our audit. 
We reviewed these management controls to detcnnine whether cost. schcd c, and pcrfonnancc 
indicators could be relied upon. No management control weaknesses were id ntified as a result of 
Out audit. Sec the Management Controls Reviewed section of the audit repo 

BUDGET 

E~GINEERING 
CH.4NGEREQUESTS 

RECEIVABLEs! 

DEUVERABLES 

MONTHLYI 
QUARTERLY 
REVIEW 

51 'd 

The budget process provides a method for JPL request funding on 
a quarte:rly basis. The funds requests arc ini ated. by the Cassini 
Resource Manager. Funding is provided in cordance with the 
funding guidelines as approved in the Pro Operating Plan 
(POp). We traced a judgmental sample of three types of transactions 
to determine that accounting is consistent with 0 I' NASA programs 
being n18.Dagcd by IPL. We also verified funds reporting is 
perfonned through the JPL institutional unting pmccsscs. 
independent of the Cassini program. 

The en,ginccring change requests (BCRs) a 
CUsini management control to ensure all eng cering changes are 
proper. necessary. and that. proper funding is IV ·lable. We reviewed 
a sample ofECRs at IPL to detennine t.bcir uacy. 

For scheduling, the RBClDBL system is the major management 
control. It is used to track milestones for an acti'lity where two 
panic:a are involved. We reviewed JPL's c trois buUt into th~ 
system (0 assess their adequacy and independen y tried to bypass the 
access (:ontrob. 

Monthly aDd quarterly review. are· condue at all levela of 
maoaaement tbzough the NASA Deputy Au.oc' Administrator for 
Space Science to monitor progress oftbe Cass' . projea with respect 
to COItt schedule. and perfonnance. Prable are discussed and 
resolved as a result of the monthly manage review meetings. 
Follow-up on the resolution of problem is also discussed in 
subseqllCnt monthly management reviews ntil a solution is 
complete. Purther, every six months a p fJCl status report is 
prCpaR4 for ConlfC$s. We selectively icwed infomlation 
contained in tho monthly manapmcnl reviews d compared to adler 
SOUlCea of infonnation to judae its reUabiUty d completeness. 
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APPENDIX C 

'JAN 2 ') 19~6 

ASSISTM~l I~I~;'\·,. ,.::o\l 
JAN 2 

'1'0 : W/Acting Deputy Assistant Inspector Gene al 
Auditing I 

FROM: 

SUBJECT: 

S/Associate Admin1st~ator for Space SCierce 

Draft Report on Cassin! Program Hanageme~t 
(Assignment Ne,. A-JP-94-003) I 

In response to your request, we have co~leted our 
the draft report. Review comments were jointly di 
between Dr. Earle Huckins (Cassini Program Directo 
Mr. alchard Spehalski (Cassini Program Manager), a 
Mr. Ronald Draper (Deputy CAssini Program Hanager) 
cOIRlUents were relativelY' minor, and have no real i 
the overall conclusions of the audit. A consolida 
these comments has been transmitted to Mr. Roger F 
Audit Manager in the NASA Office of Inspector Gene 
ODd is enqloeed. I do not feel that an exit conte 
t..... \ "''''1'n14 ,..\1 

Snclosure 

cc: 
S/Dr. Huckins 
JPL/264-441/Hr. Spehalekl 

Mr. Draper 
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review of 
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d 
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Na tional Aeronautics anc:J 
$pace Administration 

VlJashington. D.C. 
20546 

~OIVlo""nul W/9959 

~R J I 1993 

TO: M/Associate Administrator for space Flight 
BFjDirector. Financial Management Division 

FROM: W/Asaistant Inspector Ceneral for Auditing 

SUBJECT: Flna1 Report on Survey of Space Shuttle Payload 
Operations. As.ignment No. A-JS-91-006 
Report No. JS-93-006 

We have completed a survey of Space shuttle Payload Operations. 
Our final report is enclosed. Work on this audit was performed 
under assignment number A-JS-91-006. 

The survey objectives were to; (1) evaluate the methods used 
for manaqing and monitoring payload operations; and (2) review 
billing practices and procedures. 

The survey result. indicated that NASA is generally managing 
and monitoring the payload operations adequately. After the 
Challenger accident. commercial use of the Space Shuttle was 
siqn1ficantly restricted. Payloads currently in the Shuttle 
manifest meet the three criteria in the NASA Authoriz.ation Act; 
therefore. we determinad that a detailed audit will not be 
performed at this time. However. we noted that management 
actions are needed to ensure.: (1) the standard price for 
reimbursaUle Shuttle flight services is not understated; and 
(2) final billinqa for raimbursable payloads are sent to the 
eustomers on a timely basi •. 

Recommendation 1 deals with the standard price charged for 
Shuttle flights and is addressed to the Associate Administrator 
for Space Flight. Recommendation 2 addiasse. final billings 
for payload operations and requires corrective action by the 
NASA Headquarters Financial Management Division. 

A discussion draft report was provided to your office. on 
July 24. 1992. An' exit conference was conducted on 
AU9Ust 13. 1992. Necessary report chang •• resulting from the 
exit conference and the February 11. 1993, conference. were 
included in the draft report, dated February 12, 1993. 



2 

The Headquarters Finaneial Manaqement Division provided its 
written re~ponse on February 26, 1993. The Office of spaee 
Fli9ht provided its comments to our draft report initially on 
March 3, 1993; however, the initial comments did not respond to 
the recommendation. We received a revised response on 
March 26, 1993. NASA concurred with recommendations 1 and 2. 
We consider recommendation 1 to be siqni£icant. Consequently, 
we request to be included in the Headquarters concurrence cycle 
for closinq the recommendation. 

'oj 

~Richard J. Pelletier 

Enclosure 

cc: 
.1M-1/J. Troupe 
JSC-BY/W. Thrower 
W/p. Smith 

R. Wesolowski 
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Introduction 

SPACE SHUTTLE PAYLOAD OPERATIONS 

JOHNSON SPACE CENTER (JSC) 

DIGEST 

March 31, 1993 

The NASA Office of Inspector General has completed a 
survey of Space Shuttle Payload Operations. Work on this 
survey was performed under assignment number A-JS-91-006. The 
survey was conducted in accordance with the authority and 
responsibili ty contained in NASA Management Instructions 
9910.1A and 1103.27B. dated June 16. 1989, and January 31, 
1990, respectively. 

The survey objectives were to: (1) evaluate the methods 
used for managing and monitoring payload operations; and 
(2) review billing practices and procedures. 

Results of Survey 

The survey results indicated that. generally. NASA is 
adequately managing and monitoring the payload operations. 
Subsequent to the Challenger accident in 1986, Presidential 
policy and the "NASA Authorization Act. Fiscal Year 1991." 
significantly restricted commercial and foreign use of the 
Space Shuttle. Payloads currently in the Shuttle manifest 
meet the three criteria for flying- on the Shuttle: (1) the 
payload requires the unique capabilities of the Space Shuttle; 
(2) foreign policy consideration; and (3) National security 
considerations. Therefore, we determined that a detailed audit 
will not be performed at this time. 

We noted, however, that: (1) the standard price for 
reimbursable Shuttle flight services is understated and NASA 
will not recover associated "OUt-of-Pocket" estimated costs; 
and (2) the submissions of final billings to reimbursable 
customers are untimely. These areas are discussed in the 
"Observations and Recommendations" section of this report and 
are summarized in the following paragraphs. 

1. Standard Space Shuttle Price for Reimbursable Flight 
Services is Understated 

The $130 mi llion most recently approved standard service 
price is understated because it is based on 12 Shuttle flights 
per year instead of the 8-9 flig-hts expected. Early post
Challenger projections of 12 flights per year did not fully 
take into account the increase in checkout and processing 
requirements introduced after the Shuttle accident. 
Subsequently, NASA Headquarters (HQs) issued a January 1992 
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news release statinq the fliqht rate had been reduced to eight 
per year through Fiscal Year (FY) 1996 and nine flights per year 
thereafter. A reduction in the number of flights per year 
increases the cost of each flight because fixed and variable 
costs are allocated to fewer than 12 flights. Therefore, we 
estimate standard charges should increase to $139 million under 
the current "OUt-of-Pocket" pricing policy and to $332 million 
under the full cost recovery policy. During our review, we 
found NASA scheduled flights for l4 reimbursable shared 
payloads for FYs 1994 to 1997. However, NASA management 
officials provided us updated baseline on February 11, 1993. 
As of February 3, 1993, NASA has scheduled flights for 11 
reimbursable payloads for FYs 1994 to 1997. Of the 11 payloads 
scheduled, prices for 9 have been contractually established 
consistent with NASA policy and with inter-agency review. 
However, two payloads, 1.2 flight equivalents, do not have 
price commitments. If NASA does not adequately revise the 
standard price for these payloads, actual reimbursements from 
non-U.S. Government users will be approximately $10.8 million 
"OUt-of-Pocket" costs to $242.4 million "hll Cost" less than 
NASA's costs. We recommended the NASA Associate Administrator 
for Space Flight revise the standard price charged to non
Government Shuttle users SO that NASA fully recovers associated 
costs on future Shuttle flights. The Office of Space Flight 
agreed with the recommendation. (Page 8) 

2. Final Billings for Reimbursable Payloads are Untimely 

Final billings for rein1bursable payloads have not been 
sent to the customer in accordance wi th the Financial 
Management Manual and the Launch Service Agreement. We 
reviewed three non-U.S. Government payloads and found that 
final billings for two of the payloads were not sent to the 
customer until two years after the launch date. Also, as of 
October 1991, NASA had not sent the final billing to the 
customer for a payload launched on January 20, 1990. We 
recommended NASA 8Qs Financial Management Division ensure final 
billings .for payload operations are sent to the customer as 
promptly as possible. NASA Headquarters Financial Management 
Division concurred with our recommendation. (Page 13) 
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INTRODUCTION 

The NASA Office of Inspector General, Johnson Space Center 
(JSC), has completed a survey of Space Shuttle Payload 
Operations. The survey was performed in accordance with the 
authority and responsibility contained in NASA Management 
Instructions (NMIs) 9910.1A and 1103.278, dated June 16, 1989, 
and January 31, 1990, respectively. 

The Space Shuttle Program (SSP) provides launch services 
to a wide ranqe of payloads from small hand-held experiments to 
larqe laboratories and satellites. For payloads requirinq 
services not available from the traditional launch services 
provided by expendable launch vehicle, the SSP provides a 
variety of man-supported services in Space, and the return of 
the vehicle crew, equipment, and products to Earth. 

NMI 8610.12A defines a payload as: "A specific complement 
of instruments, space equipment, and support hardware carried 
into space to accomplish a mission or a discrete activity in 
space. " The Space Shuttle offers a wide ranqe of payload 
accommodations. Payloads are cateqorized as dedicated, 
standard, small, and middeck. Additional services and 
accommodations are also available dependinq on payload needs 
and the capabilities available to the SSP. Each category of 
payload is defined as follows! 

Dedicated Payload: One which requires the total 
carqo-carryinq capability and/or services provided by 
the Space Shuttle Orbiter to support a sinqle payload. 

Standard Payload: A payload installed in the 
Orbiter payload bay usinq standard payload 
accommodations which are available for up to four per 
flight and are allocated according to the load 
factors. The load factor will determine whether its 
a primary or secondary payload. 

Small Payload: Payload which doe. not require the 
full range of standard accommodations. 

Middeck Payload: Payload or experiment requirinq 
pre.surized crew compartment accommodation •. 

Standard service. are those Space Shuttle services that 
are provided to the user as part of the standard Space Shuttle 
charqe. There are two pricinq concepta for reimbursable 
payloads. The - first pricing concept is "OUt-of-Pocket" costs 
Which includes the cost of supportinq commercial customer. over 
and above the Shuttle baseline capability provided for 
Government launche.. This concept includes the material. and 
service. operations elementa on a full cost basis, but launch 
operations and fliqht operations on an additive or variable 
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basis. The "Full Cost" prJ.cJ.ng concept charges the average cost 
for each launch, including the materials and services operations 
elements, launch operationa, flight operations, network support, 
Research and Program Management, and the use fee. 

A shared flight is one that is sold to two or more users. 
These users will pay only a percentage (charge factor) of the 
dedicated flight price based on launch weight and lenqth. An 
example of price calculation Is shown below. 

The greater of: 

Weight Load Factor = 

or 

Payload Up Weight (Lbs) 

Shuttle Up-Wt Capability 

Payload Length (Ft) 
Length Load Factor = ~ ____ ~ __ ~ __ ~ ______ _ 

Cargo Bay Length 

Load Factor 
Charge Factor = ____ ~==--

0.75 

Shared Flight Price = Dedicated Flight Price X Charge Factor 

The Office of Space Flight (OSF) is responsible for 
overall management of the SSP. During the period of the 
review, the Transportation Services Division within OSF handled 
Shuttle flight schedulinq, negotiation and implementation of 
customer agreements, and financial matters concerning 
payloads. A Customer Service Manager (CSM) is assi911ed to: 
(1) negotiate indiVidual payload agreements; and (2) monitor 
the efforts of the NASA field Centers responsible for detailed 
mission planning, payload integration, and launch of the 
customer's payload. 

Several NASA Centers are involved with payload activities, 
ranging from development of scientific experiments to payload 
operation during a flight. The SSP Office at JSC manages the 
development and operation of the Space Shuttle. A Payload 
Integration Manager is assigned to each customer as the single 
technical point of contact between the SSP and the customer. 
The Kennedy Space Center (KSC) is responsible for implementing 
the activities associated with preparing the Space Shuttle and 
its payloads for launch, landing, and postflight services. A 
Launch Site Support Manager is aSSigned as a single point of 
contact between the customer and KSC for all launch site 
support and payload processing activities. Other NASA Centers, 
such as Goddard and Marshall, may provide support for a 
specific payload. 
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The first step in the payload integration process is the 
customers' submission of a NASA Form 1628, Request for Flight 
Assiqnment, to NASA Headquarters (SQs). A Launch Service 
Agreement (LSA) between the customer and NASA is negotiated by 
NASA HQs as required. The integration process consists of the 
development and detailed implementation of a Payload 
Integration Plan (PIP) and associated documents. The PIP, as 
referenced in the Launch Services Agreement, ia a formal 
agreement for all of the launch services. Exhibit I describes 
the activities associated with the payload integration process. 

The SSP supports payloads for NASA. NASA sponsored. 
Department of Defense (DoD), and non-U.S. Government 
reimbursable customers. After the Challenger accident in 1986, 
Presidential policy and the "NASA Authorization Act, Fiscal 
Year 1991," significantly restricted commercial and foreign use 
of the Space Shuttle. Payloads currently in the Shuttle 
manifest meet the three criteria for flyinq on the Shuttle: 
(1) the payload requires the unique capabilities of the Space 
Shuttle; (2) foreign policy consideration; and (3) National 
security considerationa. 

A discussion draft report was provided to NASA management 
on July 24, 1992. and an exit conference with NASA Headquarters 
officials was held on August 6, 1992. Necessary report changes 
resulting from the exit conference and the February 11, 1993 
conference were included in the draft report. NASA Headquarters 
responses are included as Appendices A and B in this final 
report. 
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OBJECTIVES AND SCOPE 

The survey objectives were to: (1) evaluate the methods 
used for manaqinq and monitorinq payload operations; and 
(2) review billinq practices and procedures. We also assessed 
whether NASA is in compliance with the "NASA Authorization Act, 
Fiscal Year 1991, Section 112, Space Shuttle Use Policy." 

The survey focused on non-U.S. Government reimbursable 
payloads. The scope of the survey included: (1) reviewing the 
payload inteqration process; (2) interviewinq HQs and JSC 
manaqement officials to determine their roles and 
responsibilities for payload operations; (3) reviewinq policies 
and procedures for manaqinq and moni torinq the payload 
operations; (4) reviewinq Shuttle pricinq for reimbursable 
payload; and (5) reviewinq the billinq policies and 
procedures. The field work was performed from June 1991 
throuqh November 1991. 

The survey was performed in accordance with generally 
accepted Government audi tinq standards and included such 
examinations and tests of applicable records and documentation 
as were considered necessary in the circumstances. The primary 
internal controls reviewed included applicable NASA regulations 
and provisions in the LSA relating to the billing procedures. 

The following significant internal controls were 
identified and tested for compliance to the extent considered 
necessary to accomplish the survey objectives. 

Reimbursement for Shuttle services provided to non-U. S. 
Government Users per National Space Transporation System 
(NSTS) 07700 Volume XIV, "Space Shuttle System Payload 
Accommodations." 

Procedures for determining, allocatinq, and billing costs 
applicable to reimbursable agreements between NASA and 
non-U.S. Government customers, including foreign 
governments as stipulated by the Financial Management 
Manual (FMM) 9090. • 

Policies and procedures for non-U.S. Government users of 
Shuttle services in accordance with 14 Code of Federal 
Regulations 1214.102. 

Seqregation of duties and final billing reports. 

Financial arrangements prOVisions in the LSA Article VI in 
compliance with NMI 86IO.8A. 

Payments process in accordance with LSA schedules. 
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Except for the conditions reported in the "Observations 
and Recommendations" section, nothing was observed during the 
survey which indicated that other controls were not effective. 

Our survey methodology consisted of discussions with: 
(1) the CSM for Transportation Services; (2) representatives of 
NASA HQs Financial Review and Analysis Branch; and (3) JSC' s 
Central Resources Control, Property Accounting, and Reimbursable 
Branch personnel. Also, we reviewed the Agency Reimbursable 
Reporting System, JSC's Basic Accounting System, and the final 
billings and customer payments for three payloads, Spacelab 
D-l, AUSSAT land 2, and SYNCOM IV. 
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OBSERVATIONS AND RECOMMENDATIONS 

NASA's policies and procedures for managing and monitoring 
the payload operations are generally adequate. Subsequent to 
the 1986 Challenger accident, Presidential policy and the NASA 
Authorization Act, Fiscal Year 1991, significantly restricted 
the use of the Space Shuttle for commercial payloads. Payloads 
currently in the Shuttle manifest meet the three criteria for 
flying on the Shuttle: (1) the payload requires the unique 
capabilities of the Space Shuttle; (2) foreign policy 
consideration; and (3) national security consideration. 

We noted, however, that: (1) the standard price for 
reimbursable Shuttle flight services is understated and NASA 
will not recover actual "Out-of-Pocket" costs; and (2) the 
submissions of final billings to reimbursable customers are 
untimely. The specific conditions, their causes, and 
recommended actions are discussed in the following sections. 

1. Standard Space Shuttle Price for Reimbursable Flight 
Services is Understated 

If NASA does not adequately revise the standard price for 
reimbursable Shuttle flights, actual reimbursements from 
non-U.S. Government users will be approximately $10.8 million 
"Out-of-Pocket" costs to $242.4 million "Full Cost" less than 
NASA's costs. The $130 million most recently approved standard 
service price is based on 12 Shuttle flights per year. 
However, early post-Challenger projections did not fully take 
into account the increase in checkout and processing 
requirements introduced after the Shuttle accident. NASA HQs 
issued a January 1992 news release stating the flight rate has 
been reduced to eight per year through Fiscal Year (FY) 1996 
and nine flights per year thereafter. As of February 11, 1991, 
NASA had scheduled flights for 14 reimbursable shared payloads 
for !'Ys 1994 to 1997. Therefore, we estimate the standard 
charge should be $139 million under the current "Out-of-Pocket" 
pricing policy or $332 million under the full cost recovery 
policy. 

The Space Shuttle pricin.g policy allows a standard fixed 
price for a dedicated launch with associated standard services 
available to all customers, and charges for optional services 
unique to individual customers. Standard services are those 
services that the NSTS provides to all customers for 
transportation of payloads to low-Earth orbit. Specifically, 
Space Shuttle standard launch services include: (1) launch 
from KSC; (2) qround operations; (3) five-person flight crew; 
(4) payload deployment; (5) Orbiter flight planninq service; 
(6) on-orbit payload operations; (7) transmission of limited 
payload data between the Orbiter and the Mission Control Center; 
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(a) NASA payload safety reviews; (9) Space Shuttle related 
training for crewmembers and ground personnel, and 
(10) integration of approved payloads into cargo manifest and 
flight schedules. 

NASA has estabH.shed $130 million (FY 1988 dollars) for a 
dedicated flight price for reimbursable customers who are 
eligible under National Space Policy and NASA manifesting rules 
to use the Shuttle. We believe the $130 million reimbursable 
price is significantly understated and NASA will not recover 
associated "OUt-of-Pocket" costs for Shuttle flights. 

I t has been NASA I S pricing policy to charge the. standard 
services for commercial and DoD payloads based on the estimates 
of the "Out-of-Pocket" costs of Cost Per Flight (CPF). The 
reimbursable price for Shuttle flight services represents 
NASA's estimate of the average CPF. Under this "OUt-of-Pocket" 
pricing approach, NASA charges the user for the full average 
CPF for flight hardware and propellants, and only the variable 
costs for flight operations and launch operations. The 
$130 million standard price was based on a projected rate of 
12 flights per year. (See Exhibit II.) 

NASA's early post-Challenger projections did not fully 
take into account the increase in check-out and processing 
requirements introduced after the Shuttle accident. In 
December 1991, the General Accounting Office (GAO) issued a 
report entitled, Space Shuttle: NASA Faces Challenges in its 
Attempt to Achieye Planned Fight Bates. The GAO report stated: 
(1) the agency has not achieved its planned flight rate for any 
year; and (2) the maximum fliqht rate will be only seven or 
eight if NASA continues to experience processing delays 
averaging 4S days. 

NASA's response stated: "With regard to fliqht rates, it 
is clear that the early post-challenger prOjections did not 
fully take into account the increase in checkout and processing 
requirements introduced after the accident. Since then, 
understanding the effect of this increase has matured. 
Encouraged by the accomplishment of eight flights in fiscal 
year 1991, we feel that the buildup to ten fliqhts a year, ail 
shown in our August 1991 manifest, is a realistic target." In 
January 1992, NASA HQs issued a news release stating the flight 
rate had been reduced to eight per year through FY 1996 and 
nine flights per year thereafter. 

We believe the reduction in the projected Shuttle flight 
rate, from 12 to 8 and 9, require. a calculated increase in 
the reimbursable price charged to non-Government Shuttle uaers 
so that NASA fully recovers "out-of-Pocket" costa. NASA's CPF 
asaeasment submitted with its FY 1993 budget to the Office of 
Management and Budget indicated the estimated reimbursable 
Shuttle prices vary inversely with different projected flight 
rates. In addition, NASA is currently con.iderinv the imple-
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mentation of a full cost recovery policy for Shuttle payloads. 
This will require a significant increase in the reimbursable 
price. 

Based on a projected Shuttle flight rate of eight per 
year I we estimate that the standard charge for reimbursable 
payload services should be $139 million under the current 
"Out-of-Pockettt prlclng policy or $332 million if NASA 
implements a full cost recovery policy. As of February 1993, 
the Agency has scheduled 11 reimbursable payloads during FYs 
1994 through 1997. They are: 

Spacelab 2 through 7 (price fixed) 
SFU retrieval (price fixed) 
Eureca 2 launch and retrieval (price fixed) 
JFD (price open) 
Spacelab E1 (price open) 

Most of the payloads will not be flown on dedicated 
flights but will be shared payloads with NASA or other 
commerci al customers. W. also recoqnize that of the 
11 reimbursable payloads scheduled between FY 1994 and FY 1997, 
prices for 9 have been contractually established consistent 
with NASA policy and with inter-agency review. However, 
2 payloads, 1.2 flight equivalents, do not have price 
commi tments. If NASA does not adequately revise the standard 
price for the 2 reimbursable payloads, associated 
"Out-of-Pocket" costs or "full cost" will exceed related 
reimbursable receipts from non-Government users by 
approximately $10.8 million to $242.4 million. 

We compared the current standard pricing for commercial 
users, which is based on the "Out-of-Pocket" pricing policy and 
an annual flight rate of 12, with the "Out-of-Pocket" costs 
based on the actual annual flight rate of eight. (See Exhibit 
III.) To be consistent between FYs in our comparison, we 
performed our computations in FY 1988 dollars. Our calculation 
of the potential "Out-of-Pocket" costs not recovered is as 
follows: 

SSP PRICING OPTIONS 
(Flight Rate 8) 

SSP PRICING OPTIONS 
(Flight Rate 12) 

Potential ttOut-of-Pocket t
' Costs per 

Flight not Recovered per Flight 

Total Potential "Out-of-Pocket" Costs 
not Recovered for Four Flights 
($9 Million x 4 flights) 

10 

$139 Million 

130 Million 

$ 9 Million 

X 1.2 

$ 10.8 Million 



This "OUt-of-Pocket" costs approach included the materials 
and s~r"ices operations elernents on a full cost basis but 
includ·~ only variable costs for launch operations and fliqht 
operat:.. .:ns. This pricing policy also excluded network support, 
research and proqram manaqement, and the use fee. A continqency 
cost was included to cover cost increases and/or the refliqht 
schedulinq insurance. 

NASA is currently considering implementation of a full 
cost recovery policy for Shuttle payloads because NASA is 
entering the Space Station era wi th an increasing number of 
reimbursable partners. Under the full pricing policy, NASA can 
recover the marginal costs for the mission as well as any costs 
which are unique to that mission. NASA's policy is to examine 
all pricinq options and update the standard payload price when 
it is necessary. We compared the current standard dedicated 
payload pricing for commercial users, which is based on the 
"OUt-of-Pocket" pricing policy and an annual flight rate of 12, 
wi th the full cost recovery policy based on the actual annual 
flight rate of eight. (See Exhibit IV.) OUr calculation of 
the potential full cost not recovered is as follows: 

SSP PRICING OPTIONS 
(Full Cost Policy) 
(Fliqht Rate 8) 

SSP PRICING OPTIONS 
(OUt-Of-Pocket Policy) 
(Flight Rate 12) 

Potential "Full Cost" Not Recovered 
per Flight 

Total Potential "Full Cost" 
not Recovered 
($202 Million X 4 Flights) 

RECOMMENDATION 1 

$332 Million 

130 Million 

$202 Million 

X 1.2 

$242.4 Million 

We recommended the NASA Associate Administrator for Space 
Flight revise the standard price charged to non-Government 
Shuttle users to: (1) at a minimum, charge $139 million to 
recover NASA "OUt-of-Pocket" costs; or (2) if a· full cost 
pricing policy is used, revine the price to $332 million so 
that NASA recovers full costs on future Shuttle flights. 

MANAGEMENT RESPONSE 

We concur with the essence of this recommendation. The 
most recent flight price of $130 million (FY 88 $ , s) was 
developed in 1990 and was intended for a specific list of 
Shuttle customers. This price is no longer being used for new 
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users. Once a decision iu made as to the basis of a new 
. Shuttle price out-of-pocket, full cost, or otherwise, the 
actual dollar value will be from the most current cost-per
flight information available. The Office of Space Flight 
normally updates its Shuttle cost-per-flight analysis as part 
of the annual budget to Congress in January of. each year. 

EVALUATION OF MANAGEMENT RESPONSE 

The Office of Space Flight'. actions to ensure the use of 
the most current cost-per-flight information to recover 
"out-of-pocket" or "full cost" on future Shuttle fliqhts are 
responsive to the recommendation. 
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2. Final Billings for Reimbursable Payloads are Untimely 

Final bi llings for reimbursable p,ayloads have not been 
sent to the customers in a timely manner as required by the LSA 
and the FMM. The billings were not sent primarily because the 
performing Centers had not yet submitted their final cost 
information to Headquarters. Delays in sending,final bills to 
customers results in NASA not receiving their money in a timely 
manner, and increases the cost of Government borrowing. 

LSA Article VI, 17. "Final Billing," requires that NASA 
send a final billing to the customer as promptly as possible 
(approximately 12 months) after completion of the last service 
provided for each payload launch. Each final billing includes 
a retroactive escalation adjustment of all previous escalated 
payments for the particular payload launch using the 
appropriate value of the Bureau of Labor Statistics Index. The 
final billinq also addresses any difference between the 
estimatea of qovernmental costs included in proqress payments 
to date and the actual costs incurred by NASA. 

The launch price is paid to NASA according to the fixed 
payment achedule. At the time of payment, the portion of the 
launch price that is fixed in base year dollars is then 
escalated to current dollars usinq the Bureau of Labor 
Statistics Index. Generally speaking, optional services are 
paid for at the time the service is performed. (See Exhibit V, 
Fixed Payment Schedule.) 

FMM 9090-11 c. established quidelines applicable to 
reimbursable agreements with non-U.S. Government customers for 
other than expendable launch vehicle services. According to 
FMM 9090-11 c. (1) (e), the performing installation is required 
to identify the final cost data as of the "final billing" and 
include a copy of the reconciliation of the final cost report 
to the installation records. Several NASA Centers are involved 
with activities in support of NSTS customers. NASA. BQs is 
responsible for: (1) consoUdatinq the final cost data from 
the performinq Centers; (2) reconcilinq the data with the 
Reimbursable Obliqation and Cost Reportinq System; and 
(3) sendinq the final billing to the customer. 

We reviewed three non-U.S.' Government payloads and found 
that final billinqs for two of the payloads were not sent to 
the customer until two years after the launch date. As of 
October 1991, NASA had completed only one non-U.S. Government 
reimbursable payload since ~le Challenqer accident in 1986. 
SYNCOM IV - 5 was launched in January 1990, and NASA had not 
sent the final billing to the customer because the performinq 
Centers had not submitted their final cost to NASA HQs for the 
final billinq. Other rea.ons for late billing include the 
early stage of the Shuttle reimbursable program, the associated 
learnin9 curve, and the initial backlog of 44 bills at the time 
of our review. 
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We believe NASA should promptly send the final billing to 
the customer after completion of the last service provided for 
each payload launch. 

RECOMMENDATION 2 

We recommended NASA HQs Financial Management Division 
ensure final billings for payload operations are sent to the 
customer wi thin 12 months after the completion· of the final 
service. 

MANAGEMENT RESPONSE 

We agree with your recommendation that we should final 
bill within 12 months of completion of the last service 
provided for each payload launch. The comments included in the 
report stating that we have not billed customers for 2 years 
after the launch date are l therefore I not relevant and do not 
support the revised recommendation. Services are furnished to 
customers after the date of launch; until these have been 
completed, the 12-month period does not start. We are in the 
process of improving our procedures by establiabing a definitive 
date that can be used for the start of the 12-month period. 

We have two further comments. The last sentence of the 
first paragraph on page 21 is incorrect. The bulk of these 
agreements are for a fixed price which i. depo.ited in advance 
by non-Federal customers I delays in final billing do not I 
therefore, significantly impact the cost of Federal borrowing. 
For the same reason l the last sentence of the third paragraph 
is misleading, optional services are also paid in advance by 
non-Federal customers. 

EVALUATION OF MANAGEMENT RESPONSE 

The actions taken and planned by the Headquarters Financial 
Management Division are responsive to the recommendation. 

We recognize that the bulk of the launch .ervice 
.greements are for a fixed price which is deposited in advance 
by non-Federal customers. Bowever, each final billing include. 
a retroactive escalation adjustment of all previous escalated 
payments for the particular payload launch. 
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GENERAL COMMENTS 

During our survey, we noted that NASA had not fully 
complied with the "NASA Authorization Act, Fiscal Year 1991, 
Section 112. tt The Act required NASA to submit a report to 
Congress: (1) setting forth a plan for implementing the Space 
Shuttle Use Policy; and (2) certifying that payloads scheduled 
to be launched on the Space Shuttle for the next four years are 
consistent with the use policy. The policy required the 
Administrator to submit the report and the certification within 
six months after the date of enactment of the Act. The Act was 
enacted on November 16, 1990, NASA submitted the report and 
certification on October 31, 1991. The NASA Administrator 
should ensure that the certification is submitted annually on a 
timely basis as required by the Act. 

We also noted that NASA was not timely in revising its 
outdated 1977 policies on reimbursement for Shuttle services 
provided to non-U.S. Government users. NASA· revised these 
policies and consolidated into NMI 8610.8A, "General Provisions 
Regarding Space Shuttle Flights of Cargo-Bay Payloads for 
Non-U. S. Government Reimbursable CUstomers, II on December 31, 
1991. NASA management officials acknowledged that the delay of 
the revision was as a result of various deviations from NMI 
8610.8, "Reimbursement for Shuttle Services. Provided to 
non-U.S. Government Users," and NMI 8610.9, "Reimbursement for 
Shuttle Services Provided to Civil U.S. Government and Foreign 
Users Who Bave Made Substantial Investment in the STS 
Program.". The NASA Administrator should ensure the policies 
and procedures are updated in a timely manner to provide the 
future reimbursable customers general provisions regarding 
Space Shuttle fli9hts of cargo-bay payloads. 

We appreciate the courtesy, assistance, and cooperation 
extended by NASA BQs and JSC personnel contacted during our 
review. 
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SHUTTLE PRICING FOR COMMERCIAL USERS 
COMPARISON OF FUGHT RATE 12 VERSES 8 

FISCAL YEAR 1988 DOLLARS IN MIWON 
ROUT -OF-POCKET- COST POUCY 

STSPRICING 
OPTIONS 

EXHIBIT III 

STSPRICING 
OPTIONS 

OUT -OF-POCKET OUT-OF-POCKET 

FUGHTS (1 YR - FY 94) 12 8 

FUGHT OPERATIONS 9.4 3.9 

LAUNCH OPERATIONS 9.0 5.7 

PROPELLANTS 1.6 0.9 

SOUD ROCKET BOOS"rER 18.5 15.2 

SOUD ROCKET MOTOR 34.5 40.2 

EXTERNAL TANK 30.6 38.1 

SPACE SHUTTLE MAIN 8.5 12.6 
ENGINE 

ORBITER/GFE 12.9 16.8 

CONTRACT ADMINISTRATION 1.2 2.2 

SHUTTLE OPERATIONS 126.2 135.6 

R&PM 0.0 0.0 
NETWORK SUPPORT 0.0 0.0 

COST PER FUGHT (FY 88$) 126.2 135.6 
CONTINGENCY 3.8 3.6 

PRICE 130.0 139.2 

------=----
== _____ a __ 



SHUTTLE PRICING FOR COMMERCIAL USERS 
COMPARISON OF FLIGHT RATE 12 VERSES 8 

FISCAL YEAR 1988 DOUARS IN MILLION 
"FULL COST" POUCY 

STSPRICING 
OPTIONS 

OUT -OF-POCKET 

FUGHTS (1 YA - FY 94) 12 

FUGHT OPERATIONS 9.4 

LAUNCH OPERATIONS 9.0 

PROPEllANTS 1.6 

SOUD ROCKET BOOSTER 18.5 

SOUD ROCKET MOTOR 34.5 

EXTERNAL. TANK SO. 6 

SPACE SHUTTLE MAIN 8.5 
ENGINE 

OABITER/GFE 12.9 

CONTRACT ADMINISTRATION 1.2 

SHUTTLE OPERATIONS 126.2 

R&PM 0.0 
NElWORK SUPPORT 0.0 

COST PER FLIGHT (FY 88$) 126.2 
CONTINGENCY 3.8 

PRICE 130.0 

EXHIBIT IV 

STS PRICING 
OPTIONS 

"FULLCOSr-

8 

70.1 

79.9 

1.7 

16.4 

43.3 

41.0 

13.6 

18.1 

2.3 

286.4 

35.9 
5.8 

328.1 
3.9 

332.0 
=======--- --====----
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Washington. D.C. 
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TO: W/Assiswat Iospector Geclel'al for Auditing 

FROM: WAsaoeiate Administn.tor for Space Flight 

APPENDIX A 

MAR 26 1993 

SUB1ECT: Commeats to DW't Report on Survey of Sp1ICC Shulde Payload OperaIions, 
Assipmeol No. A-JS-91-006 

We feel tile title of tbC subject report is mis1eadina. 'The report's focus is OIl Space 
Sbutt1e pridn& aDd billin& procedures. The repc:vt does not CQIlC:aD itself witb Space 
ShuUle payload operadoas. Payload opaadons is a distinct acd.vity in whicb the Office of 
Space Pliabt .is deeply involved, but which is DOt the content of the subject report. 

SecoDdly, 1a xefctence to NASA's revision of the Shuttle reimbursement policy NMI 
8610.IA, the J:q'XH't. OIl paae 24 under .Ocnc.ral Comments,- slateS that -NASA 
~t offidals admowIedp that the delay of the revisloa. was a result of various 
deviations &om NMI 8610.8, aDd NMI 8610.9.- We wouJd Jib to clarify thai NASA's 
nMsiOl1 wu due to cIIanplI in the Space Shuttla program which were not refJ.eded in the 
f!Ijstin& NML Tbc folIowiD& is our respoase to Recomme:ndaDon 1: 

Rtm!I!!!!1!Qdarion 1 
We fC"JC'A'MJUDCn the NASA Associate Administntor for Spu::e f1i&bl reassess aod 
appropriately revise the staDdard price duqed to noo-Goverament Shutlle users to: (1) as 
a minimum, eharge 5139 million to recover NASA -out-of-pocket'" costs; or (2) if a full 
cost priciDa poliq is usccI, reYise the price to $332 million so that NASA recovers full 
costs on future Shuttle f1i&bf;l. 

Manapment Rc§pouse 
We coocur with the esseDCe of Ibis n:cornmendadon. The most :recent f1jJbl price of $130 
millioo (FY 88 $'s) was developed in 1990 and was intended for a specific Jist of Shuttle . 
CUSIoJDaI. Tbb price is no looser hein, uud for new users.. Once. decision is Il1Ide as 
to the basis of. DeW Shuttle price out-of-pocket, full cost, or otherwise, the actual dollar 
value will be from the most CUDall cost·per-tlight infonnaDoa awilab1e. The Office of 
Space Fligbt DOtmaUy tlpdatH Its Shuttla COSl-per-Jl.ighlll1llysls as part of the aanual 
budgd to Congress in 1anuary of each Y'" 

For additional infonnalioD, pIeasc call Pat McCracbn at (202) 3.58-1608. 
r? 

Jcn:mIab W. Pcmoa m 
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NI\S/\ 
National Aeronautics and 
Space Administration 

washington. D.C. 
20546 

l Reply to All" 01: BFR 

APPENDIX B 

FEB 26 1993 

TO: W/Assistant Inspector General for Auditing 

FROM: B/Deputy Chief Pinancial Officer 

SUBJECT: Comments on Draft Report Survey of Space Shuttle 
Operations A-JS-91-006 

This memorandum responds to your request for our review and 
comm.nts on your February 18, 1993, draft report. Since we 
understand that Recommendation 1 will be addr •••• d by the 
Associate Administrator for Space Flight, w. restrict our 
comments to Recommendation 2 concerning late billings. 

Thank you for reflecting our comments on the pr.vious, 
July 24, 1992, draft. A. your revi.ed draft indicates, we 
took longer than desirable to make final billings for several 
reasons: the early stage of the Shuttle reimbursable program, 
the associated learning curve, and the initial backlog of 44 
bill.. We agree with your recommendation that we should final 
bill within 12 months of completion of the last service 
provided for each payload launch. The comments included in 
the report stating that we have not billed customers for 2 
years after the launch date are, therefore, not relevant and 
do not support the revised racolDllendation. Services are 
furnished to customers after the date of the launch, until 
these have been completed, the i2-month period does not start. 
We are in the process of improving our procedures by 
establishing a definitive date that can be used for the start 
of the 12-month period. 

We have two further COlDllents. The last sentence of the first 
paragraph on page 21 is incorrect. The bulk of these 
agreements are for a fixed price which is deposited in advance 
by non-Federal customers, delays in final billing do not, 
therefore, significantly impact the cost of Federal borrowing. 
For the same reason, the last s.ntence of the third paragraph 
is misleading, optional services are also paid in advanc. by 
non-Federal customers. 

If you have any qu.stions about these comments, pleas. call 
Herb Hickens at 358-1030. 

B-1 

NA8A-JSC . 
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Office of Inspector General 

Johnson Space Center 
Houston, TX 77058 

Reply 10 Attn 01: 
. . W 

TO: Johnson Space Center 
Attn: AA/Acting Director 

FROM: W-JS/OIG Center Director 

SUB .. TECT: Andi t of Extended Duration Orbiters 
Assignm~l1t No. A-JS-93-002 
Report No. JS-94-002 

NI\SI\ 

December 28, 1993 

We have completed an audi t of the Extended Duration Orbi ters 
(EDOs). Our finRl report is enclosed. Work on this audit was 
performed under assignment number A-JS-93-002. 

The audit objectives were to review the management of the EDO 
program and evaluate whether the program was effectively 
implemented. Specifically we reviewed and evaluated Johnson 
Space Center's (JSC's): 

Justification and planned utilization of EDO and Long 
Duration Orbiter (LOO) capability; 

EOO modification performance; and 

Use of 1987 no-year appropriations in the EDO program. 

We found that JSC has not effectively managed elementa of the 
EDO program. Significant cost growth and scr.edule slippage of 
the Waste Collection System and Regenerative Carbon Dioxide 
Removal System occurred tinder the EDO program. The cost growth 
and schedule slippage occurred because contract management and 
suhcontrR.ct management guidelines set forth in the Federal 
l\cquisi tion Regulations, Office of Management and Budget 
Circular A-109, and NASA Handbook 9501.2 were not followed. As 
a result, NASA incurred additional costs and EDO projects were 
not completed in a timely manner. Additional management actions 
were needed to provide adequate oversight of subcontract 
management. JSC has identified future EDO and LDO requirements 
and initiated plans to establish LDO capability by Fiscal Year 
1997. Our review also disclosed JSC's use of the 1987 no-year 
appropriations was consistent with the ~~idelines directing 
their use. 
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A di scussion draft report was provided to JSC management on 
October 14, 1993, and an exit conference was conducted on 
October 28, 1993. Necessary report changes resulting from the 
exit conference were included in the draft report dated 
November 5, 1993. The Center provided a written response on 
December 6, 1993, that is included as Appendix A to this final 
report. 

JSC concurred with all five of the report's recommendations and 
has implemented correcti ve actions. We consider JSC I S 

corrective actions, detailed in Appendix A, responsive to the 
recommendations. The recommendations are, therefore, considered 
closed with the issuance of this final report . 

W. Preston Smith 

Enclosure 

cc: 
HQs-W/K. Corcoran 
JSC-BY/G. Martinez 

.....--f..., 
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EXTENDED DURATION ORBITERS 

JOHNSON SPACE CENTER, TEXAS 
EXECUT.JYE SU.MM-=A..::..=R~Y!!. ______________ _ 

INTRODUCTION 

OBJECTIVES 

Results of 
Audit: 

The Office of Inspector General has completed an 
audit of the Extended Duration Orbiter (EDO) 
modifications managed by Rockwell International 
Company under contracts NAS9-14000 and NAS9-
17800. EDO vehicles are modified to enable 
Orbi ter flights of 10 days or greater without 
resupply or resource transfer from another 
spacecraft. The EDO program was established to 
provide longer on-orbit laboratory time for 
microgravity and space life science experiments, 
and to support the building of the Space 
Station. 

The overall objective was to review the 
management of the EDO program and evaluate 
whether the program was effectively implemented. 
Specifically, we reviewed and evaluated Johnson 
Space Center's (JSC's): 

EDO modification performancei 

use of 1987 no-year appropriations in the 
EnO program; and 

justification for and planned utilization 
of the EDO and Long Durat!on Orbiter CLOD). 

Overall JSC has not effectively managed the 
waste collection system (WCS) and regenerative 
carbon dioxide removal system (RCRS) elements of 
the EDO program. - As a result, NASA incurred 
additional costs and thes~ EDO projects were not 
completed in a timely manner. Our review 
disclosed JSC's use of the 1987 no-year 
appropriations was consistent with the 
quidelines directing their use. JSC has 
identified future EDO and LOO requirements and 
initiated plnns to establish LOO capability by 
Fiscal Year (FY) 1997. The details of our 
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observations are discussed in the "Observation 
and Recommendations" section of the report and 
are summarized in the following paragraphs. 

Inadequate Subcontract Management. JSC's con
tract management and oversight of the WCS and 
RCRS were inadequate and resulted in significant 
cost growth and schedule slippage. The Federal 
Acquisition Regulation, Office of Management and 
Budget Circular A-109, and NASA Handbook 9501.28 
set forth policies and guidelines for effective 
contract management and administration. The 
WCS, initially estimated to cost $8.2 million, 
actually cost $23.4 million, and the RCRS 
initial cost estimate of $11.6 million escalated 
to $27.3 million. 

Recommendations 
1. 

2. 

3. 

4. 

5. 

We recommended JSC's Program Managers 
clearly define technical requirements and 
ensure the prime contractors understand 
those technical requirements. 

We recommended JSC's Director of Procurement 
strengthen the procedures for definitization 
of change orders and negotiations within 
180 days from issuance. 

We recommended JSC's Director of Procurement 
implement not-to-exceed estimated costs by 
bilateral agreement for the entire scope of 
work on change orders and separate the 
negotiation of cost for design, development, 
testing, and evaluation (DDT&E) from 
production. 

We recommended JSC's Director of Procurement 
require separate change order accounting 
for the undefinitized contract activity. 

We recommended JSC's Director of Procurement 
require speCial surveillance of subcontracts 
in addition to requesting supporting 
contract administration for high-risk or 
critical systems or SUbsystems. 

JSC . concurred with all. five of the report's 
recommendations and has taken corrective 
actions. We consider JSC's corrective actions, 
detailed in Appendix A, responsive to the 
recommendations. 
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Use of 1987 No-year Appropriation for EDO 
Modifications. NASA expended $50.7 million of 
the 1987 Orbiter Vehicle (OV) 105 no-year 
appropriations for EDO modifications for the WCS 
and the RCRS. The FY 1987 Appropriation Act 
provided$2.l billion for a replacement Orbiter, 
designated as OV-IOS. In its report, "Financial 
Management, NASA's Financial Reports Are Based 
on Unreliable Data," the General Accounting 
Office expressed concerns that 1987 no-year 
appropriations were improperly used to fund 
modifications to an existinq Shuttle, OV-102. 
We found, however, that the 1987 no-year 
appropriation funding expended for DDT&E of the 
WCS and RCRS represented new technoloqy and was 
correctly charged to OV-l05. 
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The Extended Duration Orbiter (EDO) program was 
established to provide longer on-orbit laboratory 
time for microgravity and space life science 
experiments, and to support the building of 
Space Station Freedom. The EDO program was 
authorized and initially funded by Congress in 
February 1989. This authorization allowed the 
National Space Transportation System (NSTS) to 
implement the EOO program and proceed with 
hardware design and production by incorporating 
I6-day EDO modifications into Orbiter Vehicle 
(OV) 102. NSTS directives also authorized 
construction of a I6-day EDO cryogenic pallet 
and incorporated 28-day EDO modifications into 
OV-105 prior to its delivery. The cryogenic 
pallet is the structure that holds the additional 
tanks that provide power for the fuel cells. 

The EDO is a Space Shuttle Orbiter that has been 
modified to stay in orbit for missions that last 
more than 10 days. The modified capability 
requirements for a 16-day mission apply to the 
environmental control life support system 
(ECLSS), the crew systems, and the power reactant 
storage and distribution (PRSD) system. Systems 
being upgraded or modified for the ECLSS were 
the regenerative carbon dioxide removal system 
(RCRS), the improved waste collection system 
(WCS), and the nitrogen supply system. Crew 
systems changes are in the area of crew 
habitation and stowage. In addition, the PRSO 
was modified to contain additional tanks. EOO 
capability expanded beyond 16 days is commonly 
referred to as 28-day Long Duration Orbiter 
(LOO) and 30-day Loo. 

A discussion draft report was provided to 
Johnson Space Center (JSC) management on 
october 14, 1993, and an exit conference was 
conducted on October 29, 1993. Necessary report 
changes resulting from the exit conference were 
included in the draft report dated November 5, 
1993. 

The Center provided a written response on 
December 6, 1993, that is included, in part, in 
Appendix A to this final report. The Center's 
response included attachments too voluminous to 
forward with this report. Copies of the 
attachments Iflay be obtained from our office upon 
request. 
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We consider JSC' s corrective actions, detai led 
in Appendix A,responsive to the recommendations. 
The recommendations are, therefore, considered 
closed with the issuance of this ,final report. 
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OBJECJ~n~ES.! SCOPE, AND METHODOLOGY 

OBJECTIVES 

SCOPE AND 
IIETBODOLOGY 

The overall objective was to review th~ 
management of the EDO program and evaluate 
whether the program was effectively implemented. 
Specifically, we reviewed and evaluated JSC's: 

EDO modification performance; 

use of 1987 no-year appropriations in the 
EDO program; and 

justification for and planned utilization 
of the EDO and LDO. 

We reviewed the planning, procurement, and 
management of the EDO program. Interviews and 
discussions were held with the program manaqer, 
proqram budget offiCials, procurement officials, 
technical managers, General Accountinq Office 
(GAO) auditors, and contractor representatives. 
A field visit was also made to the Rockwell 
facility at Downey, California. We reviewed and 
evaluated the mission statement and proqram 
objectives, system integration plan, modifi
cation and negotiation memoranda, variances 
between projected and actual costs reported by 
the contractor, and Rockwell's oversight of sub
contract management. 

INTERNAL CONTROLS 
REVIEIfED 

We identified and assessed the siqnificant 
internal controls associated with our audit 
objectives. The primary 1nternal controls 
reviewed included Federal Acquisition Regulations 
(FAR), Office of Management and Budget (OMB) 
Circular A-l09, and NSTS Manual 07700, Vol. IV. 
We also reviewed the following internal controls 
to the extent necessary to accomplish the Budi t 
objectives: 

Procedures for contract administration in 
accordance with FAR Part 42; 

Procedures for initiating and monitoring 
contract modifications in accordance with 
FAR Part 43; 
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AUDIT FIELD 
"ORK 

Procedures for subcontracting in accordance 
with FAR Part 44; and 

Configuration management requirements under 
NSTS 07700 Vol. IV. 

Except ae noted in the "Observations and 
Recommendations" section, the internal controls 
tested during the audit were considered 
generally satisfactory. 

Audl t field work was conducted from October 15, 
1992, through May 31, 1993, at JSC. The audit 
was performed in accordance with generally 
accepted Gove rnment audi ting standards I and 
included such examinations and tests of 
applicable records and documentation as were 
considered necessary in the circumstances. 
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OBSERVATIONS AND RECOMMENDATIONS 

OVERAI..I.. 
EVAWA7'ION 

Inadequate 
Subcontract 
lIanagement 

Overall, JSC has not effectively managed the 
WCS and RCRS elements of the EDO program. 
Siqnificant cost growth and schedule slippage 
occurred while performing modifications to the 
WCS and RCRS under the EDO program. This 
occurred because contract management and 
subcontract management guidelines set forth in 
the FAR, OMS Circular, and NASA Handbook were 
not followed. As a result, additional 
management actions are needed to provide 
adequate oversight of subcontract management. 
We found JSC's use of the 1987 no-year 
appropriations consistent with the guidelines 
directing their use. JSC has provided 
justification and planned utilization of EDO 
capability. Future EDO and LOO requirements 
have been identified and plans have been 
ini tiBted to establish LOO capabi1i ty by Fiscal 
Year (FY) 1997. 

After completion of the aud! t field work, JSC 
took action to improve the contract change order 
process. These process improvements address the 
audi t recommendations and will be presented in 
the management response to each recommendation. 

JSC I S contract management and oversight of the 
WCS and RCRS were inadequate and resul ted in 
siqnificant cost· growth and schedule slippage. 
The FAR, OMS Circular A-109, and NASA Handbook 
9501.2B set forth policies a;ad guidelines for 
effective contract management and administration. 
These guidelines, however, were not followed. 
As a result, NASA's technical direction, contract 
modifications, price and cost analysis, and cost 
growth were not effectively managed. Special 
surveillance, though available, was not employed 
to monitor the subcontractor's progress. 
Consequently, the WCS, initially estimated to 
cost $8.2 million, actually cost $23.4 million, 
and the RCRS estimated cost of $11.6 million 
escalated to $27.3 million. 

a. TECBNICAI. DIRECTION The prime contractor 
gave inadequate technical direction to the 
subcontractor as evidenced by several 
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review item dispositions (RIDs). RIDs are 
problems that have been identi fied needing 
correction. The Preliminary Design Review 
(PDR) on the WCS held November 7-9, 1989, 
surfaced a number of RIDs and development 
issues as a result of inadequate technical 
direction. Due to design problems and 
schedule slippage, NASA was unable to 
install the WCS unit on OV-102 as initially 
planned. Although NASA planned to produce 
four units, only one deveI opment/ 
qualification unit was actually produced 
and it was installed on OV-10S. The PDR, 
held November 7-9, 1989, identified the 
following development issues: 

requirements for turnaround testing 
were not identified; 

preliminary desiqn and schedule for 
the detailed test objective urine 
separator were not covered; 

anthropometric analyses, 
the WCS for usage and 
were not addressed; 

or mockup of 
maintenance, 

no redundant DC power was identified 
for system control resulting in over 
20 single point electrical failures 
which could require the crew to use 
the completely manual backup mode; and 

simpler design was needed 
alternative to incorporate a 
mode which could utilize a 
compactor drive. 

or an 
manual 

powered 

Likewise, PDR on the RCRS held on 
November 14-16, 1989, also surfaced some 
development issues. JSC later determined 
that the RCRS would not be ready for 
delivery when the OV-10S was delivered in 
April 1991. Some of the issues raised 
during the PDR were: 

total projected weight 
250 pounds procurement 
maximum; 

exceeded the 
specification 

information used to model the vacuum 
vent was inaccurate which affected the 
bed sizing and estimated performance; 
and 
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many of the subcontractor processing 
specifications and procedures called 
out on RCRS drawings had not been 
provided to the prime contractor for 
review. 

The FAR provides quidance for the 
evaluation of technical direction. FAR 
44.202-2(a)(11), Considerations, states: 
"The contracting officer responsible for 
consent shall review the request and sup
porting data and consider the following .... 
Has the contractor adequately and reasonably 
translated prime contract technical 
requirements into subcontract requirements?" 

The inadequate technical defini tion of the 
work to be performed adversely impacted the 
price and cost analysis of the WCS and RCRS 
proposals submitted by the subcontractor. 
It also contributed to the cost of revisions 
or changes that were made. In addi ti on, 
separation of the contracted effort for 
Design, Development, Testing, and Evaluation 
(DDT&E) from production would have provided 
more visibility and allowed reassessment of 
project design. 

b. CONTRACT MODIFICATIONS JSC's management 
and oversight of change orders were 
inadequate. The change orders for· the 
OV-105 and OV-I02 were not definitized on a 
timely basis. The authority to proceed on 
the EDO modifications was given to the 
contractor in May 1988 and the change order 
for the WCS was issued on June 23, 1988. 
The change order for the RCRS was 
transferred to the OV-IOS contract on 
October 12, 1989. Although the change 
orders had been issued, the prime 
contractor and subcontractor did not 
negotiate these modifications until June 
1990. Furthermore, JSC did not negotiate 
the change orders and include them in 
modifications to the NAS9-14000 and 
NAS9-17800 contracts unti 1 November 4, 
1990, and February 25, 1992, respectively. 

The guidance under FAR 43. 204(b), 
Defini tization, states: "Contracting offi
cers shall negotiate equitable adjustments 
resulting from change orders in the 
shortest practicable time." Also, "Con
tracting offices and contract administration 
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offices, as appropriate, shall establish 
suspense systems adequate to ensure accurate 
identification and prompt definitization of 
unpriced change orders." 

JSC has not established written policies or 
procedures that would ensure prompt defini
tization of change orders, but rather had 
set a goal of 225 days from issuance to 
defini tization of change orders. However, 
the change orders for the WCS and the RCRS 
were not definitized within that timeframe. 
Untimely definitization of change orders 
under this cost-reimbursement contract did 
not give the contractor adequate incentive 
to contain costs. 

c. PRICE AND COST ANALYSIS The initial 
estimated cost for the improved WCS 
presented to JSC between June 1988 and 
March 1989 by the prime contractor and 
subcontractor was $8.2 million for DDT&E 
and production of a development unit, a 
qualification unit, and two flight units. 
Some design changes identified by JSC 
between March and December 1989 were 
estimated to cost an additional $1.5 
million. These changes were: 

three pounds per hour vacuum source~ 

urine monitoring 
capability; 

system 

enhanced slug flow capacity; 

support 

additional wet trash transport airflow; 

additional urine check 
baseline design to meet 
requirement; and 

downlink instrumentation. 

valve to 
redundancy 

By March 1990, the cost estimate had grown 
to $16.6 million. In December 1990, an 
assessment of the WCS revealed that the 
cost estimate had reached $23.4 million. 
The JSC Program Manager issued the direction 
to stop work on the qualification unit and 
two flight units due to the escalating cost 
estimate. As a result, only the development 
unit, tested as a qualification/fliqht unit, 
and parts were delivered. 
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The initial estimated cost for the RCRS 
presented in October 1989 by the prime con
tractor and subcontractor was $11.6 million 
for OOT&E and production of a development 
uni t,a qualification unit, and two flight 
uni ts. Some design chanc;res resul tinc;r from 
the POR in November 1989 added about $7.7 
million, bringing the total cost estimate 
to $19.3 million. The prime contractor and 
JSC later validated the subcontractor's 
estimated costs. More design changes were 
identified and by March 1991, the cost 
estimate was $25 million. One year later, 
in March 1992, the cost estimate had 
escalated to $27.3 million. One pre
declared development/qualification unit, 
two flight units, and one spare unit were 
delivered. 

The prime contractor stated that the 
subcontractor did not perform a thorough 
analysis of the proposals for the WCS or 
the RCRS before submission to NASA. 
However, direction is given in several 
sections of the FAR that the prime con
tractor and the contracting officer retain 
significant responsibility for review of the 
proposals submitted. Specifically, the FAR 
provides in sections 15.806.1, 35.007(f) 
and (g), and 35.008(e), respectively, the 
guidance that: 

the prime contractor is responsible 
for conducting appropriate price and 
cost analysis before awarding any 
subcontracti 

the contracting officer shall con
sider, as appropriate, subcontractinc;r 
practices, and any other significant 
evaluation criteria (e.g., unrealisti
cally low estimates in proposals for 
cost-reimbursement contracts), and the 
contracting officer should ensure that 
each prospective offeror fully under
stands the details of the work, 
especially the' Government inter
pretation of the work statement; and 

it is important to evaluate a proposed 
contractor's cost or price estimate, 
not only to determine whether the 
estimate is reasonable but also to 
provide valuable insight into the 
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offeror's understanding of the project, 
perception of risks, and ability to 
organize and perform the work. 

The guidance under FAR 43.l02(b), states: 
"Contract modifications, including changes 
that could be issued unilaterally, shall be 
priced before their execution if this can 
be done without adversely affecting the 
interest of the Government. If a signifi
cant cost increase could result from a 
contract modification and time does not 
permit negotiation of a price, at least a 
maximum price shall be negotiated unless 
impractical." 

The Government and the prime contractor 
have primary responsibility for determining 
whether the subcontractor's cost proposals 
appear adequate for the work to be 
performed. A not-to-exceed estimated cost 
by bilateral agreement for the entire scope 
of work to be performed provides an 
incenti ve for the offeror to provide 
accurate cost estimates. Additionally, cost 
estimates could be more accurate if they 
are broken down between DDT&E and 
production. 

d. COST GROWTH The subcontractor reported 
to the prime contractor an estimated cost 
of $15,986,000 for the WCS for the period 
ended November 30, 1990. The prime con
tractor, however, reported to JSC the 
estimated cost at completion of $12,710,000, 
a difference of $3,816,000. Likewise, the 
subcontractor had reported the estimate at 
completion as $14,050,000 for the RCRS. The 
prime contractor reported the RCRS estimate 
at completion to JSC as $11,719,000, a 
difference of $2,332,000. The prime con
tractor did not inform JSC of the projected 
cost overrun while these costs were being 
validated, which caused delay in reporting 
the actual cost overrun. 

The prime contractor stated that the overrun 
identified for the WCS in November 1990 was 
not anticipated. OUr review of the records 
revealed that significant cost growth had 
occurred during the previous year. The 
prime contractor took no action to contain 
costs until approximately $6 million growth 
was identified in November 1990. 
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The FAR provides the followinq quidance 
for the reportinq of cost overruns. 
Specifically, FAR 42.302(a)(15), Contract 
Administration Functions, states: "Timely 
notification by the contractor of any 
anticipated overrun or underrun of the 
estimated cost under cost-reimbursement 
contracts is required." 

Timely notification by the contractor of 
any anticipated overrun alerts the 
Government to the situation and allows 
management time to start lookinq at 
al ternati ves to curve the overrun. 
Moreover, JSC did not require that the 
contractor account for and report change 
orders separately even thouqh chanqes were 
accounted for separately in the Master 
Change Records by the contractor. 
Additionally, chanqe order accounting would 
provide the Government insight into the 
contractor's or subcontractor's cost 
performance on individual changes and 
facilitate oversiqht and control. 

e. SPECIAL SURVBILLAHCB We believe that the 
inadequate subcontract management, technical 
direction, price and cost analysis, and 
numerous contract modifications and cost 
qrowth provided a stronq case for special 
surveillance. Althouqh the subcontractor 
that delivered the WCS and RCRS was not 
under special surveillance, four other 
subcontractors had been placed under 
special surveillance as of July 25, 1988. 
The prime contractor for the four other 
subcontracts was required to qet consent 
from the contractinq officer for amendments 
defini tizinq chanqe orde:r:s and other work 
content additions and deletions. 

The FAR provides the followinq quidance for 
subcontract administration. FAR 44.202-2(b) 
states: "Particularly careful and thorough 
consideration is necessary when subcontracts 
are proposed on a cost-reimbursement basis." 
FAR 44.205 also states: ..... contractinq 
officers may select subcontracts requirinq 
extraordinary. Government surveillance for 
special surveillance by specifying the 
selected subcontracts in the prime contract 
schedule." 
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According to NASA Handbook 950l.2B, 
paragraph 301.4. c. (3), "Copies of the sub
contractor I s cost reports may be required 
by NASA with the prime contractor's report. II 
Therefore, the subcontractor's cost reports 
could have been requi red to come to JSC 
with the prime contractor's reports. 
Subcontract monitoring through special 
surveillance strengthens early identifi
cation of those changes which have high 
potential for growth. 

RBCONNBND~TION 1 

. 

We recommended that JSC ' s Program Managers 
clearly define technical requirements and ensure 
the prime contractors understand those technical 
requirements. 

We concur with the recommendation. The 
Headquarters' Contract Change Policy and the JSC 
Contract Change Policy Implementation Plan shown 
in attachments 3 and 4, require Procurement 
personnel to utilize pre-change study efforts or 
engineering change proposals to scope, define .. 
negotiate and definitize effort prior to its 
being contractually directed. This will ensure 
clarity of requirements, for it is required that 
the work be fully discussed and understood prior 
to issuance of the authority to proceed. An 
early key to this new process is that prior to 
issuance of a Configuration Control Board (CCB) 
directive, the proposed change will be reviewed 
by a team of procurement, technical.. program 
resources, and contractor personnel to ensure 
that the work requirements set forth are clear 
and detailed. Technical requirements are 
specifically addressed in section a. of 
attachment 3, and further defined by the JSC 
implementation plan (attachment 4). An example 
of a supplemental agreement which provides clear 
technical requirements as evidenced by the 
signature of both the contracting officer and 
the contractor representati ve is shown as 
attachment 6 . 

RBCONNBND~TION 2 
We recommended that JSC's Director of Procurement 
strengthen the procedures for defini tization of 
change orders and negotiations wi thin 180 days 
from issuance. 
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We concur wi th the recommendation. The 
Headquarters' Contract Change Policy shown as 
attachment 3 identifies a goal of defini tizinq 
all undefinitlzed contractual actions (UCA's) 
within 180 days as stated in paragraph c. JSC's 
implementation policy shown as attachment 4 
includes detailed reported requirements while 
iterating this 180-day goal. Charts depicting 
improved performance by the Space Shuttle 
Procurement Division are shown as attachment 7. 

RECOMMENDATION 3 
We recommended that JSC's Director of Procurement 
implement not-to-exceed estimated costs by 
bilateral agreement for the entire scope of work 
on change orders. Ideally, JSC should separate 
the negotiation of cost for DDT&E from 
production. 

We concur with the recommendation. The JSC 
Contract Change Policy Implementation Plan shown 
as attachment 4 implements bilateral not-to
exceed requirements for the entire scope of work 
for undefini tized contractual actions as shown 
under section 3.0. The use of pre-change 
studies and engineering change proposals 
increase the planning and clarity of work 
requirements. The new policy emphasizes clear, 
all-inclusive statement-of-work requirements. 
To this pOint, practical separation of design, 
development, testing, and evaluation (DDT&E) 
from production will be utilized. While 
completed prior to issuance of the new 
Implementation Plan, the statement of work for 
the new Multifunctional Electronic Display 
Subsystem procurement wi thin the Space Shuttle 
Procurement Division is a good example of 
separation of DDT&E from production (see 
attachment' 8). In addition, an example of a 
change order requiring a not-to-exceed limi
tation is shown as attachment 9. 

RECOIfHENDATION 4 
We recommended that JSC's Director of Procurement 
require separate change order accounting for the 
undefinitized contract activity. 

We concur with the recommendation. The JSC 
Contract Change Policy Implementation Plan 
(attachment 4) specifically states in paragraph 
2.0, section e.: "UCA f s . shall have separate 
change order accounting or equivalent cost 
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RECOIIIIENDATION 

visibility sufficient to track and report actual 
costs expended to date prior to definitization." 
An example of a change order requiring separate 
change order accounting is shown as attachment 
10. 

5 
We recommended that JSC's Director of Procurement 
require special surveillance of subcontracts in 
addition to requesting supporting contract 
administration for high-risk or critical systems 
or subsystems. 

We concur with the recommendation. Special sub
contract surveillance is performed on a case-by
case basis. As stated in the audit report, such 
designation of special surveillance has been 
used in the past and will continue to be used. 
To help make such decisions as well as to 
improve overall subcontract management, the 
Space Shuttle Procurement Division developed and 
published a Subcontract Management document, 
dated October 1992, which provides the Division 
a set of standard requirements and procedures on 
subcontract management topics. The manual 
describes the policy and process on Subcontract 
Consent, Advance Notification, Contractor's 
Purchasing System Review Deficiency Monitoring, 
and Subcontract Monitoring. Special surveillance 
is discussed in section 2.4.5. The manual grew 
out of a Total Quality Management (TQM) effort, 
and the TQM team was presented a monetary award 
for its work. This manual is shown as attachment 
11. 

The actions taken by JSC are responsive to 
recommendations 1, 2, 3, 4, and 5. 
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Use of 1987 No-year 
Appropriation for 
EOO Modifications 

NASA has expended $50.7 million of the 1987 
no-year Orbiter production appropriation for EDO 
modifications. The FY 1987 Appropriation Act 
provided $2.1 billion for the replacement 
Orbiter. designated as OV-105 which was the 
source of the 1987 no-year appropriation. The 
WCS accounted for $23.4 million. including DDT&E 
and the RCRS for $27.3 million. Only the DDT&E 
and production costs for the RCRS unit installed 
on OV-105 was charged to 1987 no-year OV-10S 
appropriation. GAO expressed concerns that this 
appropriation was improperly used to fund OV-102 
modifications. Production cost incurred for the 
RCRS unit installed on OV-102 was correctly 
charged to the appropriation funding OV-102 and 
Orbiter fleet operations. 

In a report entitled "Financial Management 
NASA's Financial Reports Are Based on Unreliable 
Data," dated October 1992. GAO stated that JSC 
had "improperly charged the $2.1 billion 1987 
no-year appropriation for Orbiter production by 
at least $13.4 million. including $1 million for 
upgrading the waste collection system (toilet) 
for an existing Shuttle. the Columbia--Orbiter 
Vehicle (OV)-102, and about $12.4 million in 
costs to upgrade a carbon dioxide removal system 
in the Extended Duration Orbiter program." GAO 
referred this issue to our office for further 
review to determine whether the expenditures 
were proper. 

GAO's position was that use of 1987 no-year 
appropriation for operations and maintenance 
costs was improper because the statute dealing 
with appropriated funds. 31 U.S.C. 1301(a). 
restricted use of the no-year appropriation to 
OV-10S Orbiter production costs. JSC officials. 
however, stated that the wes and RCRS represented 
new technology designed to provide EDO 
capability. Therefore. DDT&E costs were con
sidered appropriate Orbiter production costs 
because OV-10S .was the primary benefici ary of 
the new technology. 

We believe that JSC's use of the no-year Orbiter 
production appropriation was consistent with the 
1987 Appropriation Act and NASA's policy 
statement directing fund use. The j oint policy 
statement from the Associate Administrator of 
Space Flight and NASA Comptroller for the 
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expenditure "f replacement funds provided the 
guidance for fund use. Desiqn effort due to 
obsolescence, technology improvement hardware, 
or safety that could be incorporated into OV-10S 
was charged to the OV-10S contract. The 1987 
no-year appropriation funding expended for the 
DDT&E of the wes and RCRS represented new 
technology for OV-lOS with collateral benefit to 
OV-I02 and the rest of the fleet. Although NASA 
ini tially planned to produce several WCSs, only 
one unit was actually produced and flight tested 
on OV-10S. Therefore, the total $23.4 million 
expended for the wes effort was in support of 
the unit installed on OV-IOS. 
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We greatly appreciate the courtesy, assistance, 
and cooperation extended by the JSC and 
contractor personnel during our review_ 
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Reply CO "lin 01 

t .. all;,Jftal AeronauliC& anc 
Space Administration 

Lyndon B. Johnson Space Center 
Houston. Texas 
77058 

BY/93-115 

TO: W-JS/Director, Center Office of Inspector General 

FROM: AB/Acting Director 

APPENDIX A 

,.._. 
~!_L 

.......... 
. ... ~LJ 

SUBJECT: Management Response to OIG's Audit of Extended Duration Orbiter, 
Johnson Space Center, A-JS-93-002 

Enclosed is JSC's management response to the draft audit report in which we 
concur with all five recolmendations. Data were provided before the exit 
conference, showing that corrective actions had been made by NASA and JSC 
regarding contract change orders following the audit field work which was 
conducted October 1992 through May 1993. These corrective Ictions have been 
put in place and are working effectively. Subsequently closure 
documentation to substantiate these actions also is enclosed. With your 
acceptance and acknowledgment of these actions in the final report, the 
recommendations and the audit will be considered closed. 

We acknowledge the positive finding contained in the audit report that JSC's 
use of the no-year Orbiter production appropriation was consistent with the 
19B7 Appropriation Act and NASA's policy statement directing fund use. We 
would also like to acknowledge the followup discussion with your office a 
few days following the exit conference to clarify certain issues, 
assumptions, and inferences. Although the discussion resulted in little 
change to the draft report, it did result in a better understanding by all 
parties. If you have any questions, please contact Pat Ritterhouse at 
~3-4220. . _. . 

Paul J. Weitz ..6 
Enclosure 

cc: 
BB/R. E. Easley 
BC/R. K. G1sh 
VA/D. M. GeFRany 
HQ/JMC/J. Kiefer 
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Management Response to DIG's Audit of Extended Duration Orbiter, 
Johnson Space Center, A-JS-93-002 

Auditor's Findings 

"JSC's contract management and oversight. of the WCS and RCRS were inadequate 
and resulted in significant cost growth and schedule slippage. The FAR, OMB 
Circular A-109, and NASA Handbook 9501.28 set forth policies and guidelines 
for effective contract management and administration. These guidelines, 
however, were not followed. As a r'esult, NASA's technical direction, 
contract modifications, price and cost analysis, and cost growth were not 
effectively managed. Special surveillance, though available, was not 
employed to monitor the subcontractor's progress. 

JSC COIBents 

Since contract and subcontract administration were determined to be a 
material weakness within NASA, several procurement improvements involving 
definitization of change orders were implemented by NASA and JSC. JSC 
established a Process Action Team (PAT) to evaluate and recommend process 
improvements designed to ensure the timely def1nitization of undefinit1zed 
contractual actions. A final report for the PAT was issued September 1993 
(attachment 1). The report addressed general/systemic areas for 
lmprovement, defined specific areas for improvement, and recommended 
solutions. The report was distributed throughout JSC and to all JSC 
Procurement personnel, who were asked to implement its recommendations as 
shown by the letter from the Director of Procurement, dated September 16, 
1993, (attachment" 2). 

In addition, NASA Headquarters issued a letter dated August 10, 1993, 
co-signed by the Associate Administrators for Space Flight and Procurement, 
with new policy regarding contract changes effective October 1993 
(attachment 3). Following issuance of the Head9uarters' policy, JSC wrote a 
Contract Change Policy Implementation Plan provld1ng further guidance, which 
was distributed to JSC procurement and senior staff on September 28, 1993, 
(attachment 4) and to contractor personnel on October 21, 1993, 
(attachment 5). Information contained in these attachments is further 
discussed below in response to each of the recommendations. 

Reco ... ndation 1 

·We recommend JSC's Program Managers clearly define technical requirements 
and ensure the prime-contractors understand those technical requirements." 

JSC C~nts 

We concur with the recommendation. The-Headquarters' Contract Change Policy 
and the JSC Contract Change Policy Implementation Plan shown in attachments 
3 and 4, require Procurement personnel to uti11ze pre-change study efforts 
or engineering change proposals to scope, define, negotiate and defin1tize 
effort prior to 1ts being contractually directed. This will ensure clarity 
of reqUirements, for it is required that the work be fully discussed and 
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understood prior to issuance of the authority to proceed. An early key to 
this new process is that prior to issuance of a Configuration Control Board 
(CCB) directive, the proposed change will be reviewed by a team of 
procurement, technical, program resources, and contractor personnel to 
ensure that the work requirements set forth are clear and detailed. 
Technical requirements are specifically addressed in section a. of 
attachment 3, and further defined by the JSC implementation plan 
(attachment 4). An example of a supplemental agreement which provides clear 
technical requirements as evidenced by the signature of both the contracting 
officer and the contractor representative is shown as attachment 6. 

Recommendation 2 

"We recommend JSC's Director of Procurement strengthen the procedures for 
def1nitizat10n of change orders and negotiations within 180 days from 
issuance." 

JSC Comments 

We concur with the recommendation. The Headquarters' Contract Change Policy 
shown as attachment 3 identifies a goal of definitizin9 all undefinitized 
contractual actions (UCA's) within 180 days as stated 1n paragraph c. 
JSC's implementation policy shown as attachment 4 includes detailed reported 
requirements while iterating this 180-day goal. Charts depicting improved 
performance by the Space Shuttle Procurement Division are shown as 
attachment 7. 

Recommendation 3 

"We recommend JSC's Director of Procurement implement not-to-exceed 
estimated costs by bilateral agreement for the entire scope of work on 
change orders. Ideall~f JSC should separate the negotiation of cost for 
DDTiE from production. . 

JSC Comments 

We concur with the recommendation. The JSC Contract Change Policy 
Implementation Plan shown as attachment 4 implements bilateral not-to-exceed 
requirements for the entire scope of work for undefinitized contractual 
actions as shown under section 3.0. The use of pre-change studies and 
engineering change proposals increase the planning and clarity of work 
reqUirements. The new policy emphasizes clear, all-inclusive statement-of
work requirements. To this point, practical separation of design, 
development, testing, and evaluation (DOT&E) from production will be 
utilized. While completed prior to issuance of the new Implementation Plan, 
the statement of work for the new Multifunctional Electronic Display 
Subsystem procurement within the Space Shuttle Procurement Division is a 

Y
OOd example of separation of DDT&E from production (see attachment 8). 
n addition, an example of a change order requiring a not-to-exceed 

limitation is shown as attachment 9. 
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Recommendation 4 

"We recolllllend JSC's Director of Procurement require separate change order 
accounting for the undefinitized contract activity." 

JSC CODlllents 

We concur with the recolllllendation. The JSC Contract Change Policy 
Implementation Plan (attachment 4) specifically states in paragraph 2.0, 
section e.: "UCA's shall have separate change order accounting or equivalent 
cost visibility sufficient to track and report actual costs expended to date 
prior to definitizat10n." An example of a change order requiring separate 
change order accounting is shown as attachment 10. . 

Recommendation 5 

IIWe recommend JSC's Director of Procurement require special surveillance of 
subcontracts in addition to requestlng supportfnw contract administration 
for high-risk or critical systems or SUbsystems. 

JSC Comments 

We concur with the recommendation. Special subcontract surveillance is 
performed on a case-by-case basis. As stated in the audit report, such 
designation of special surveillance has been used in the past and will 
continue to be used. To help make such decisions as well as to improve 
overall subcontract management, the Space Shuttle Procurement Division 
developed and published a Subcontract Management document, dated October 
1992, which provides the Division a set of standard requirements and 
procedures on subcontract management topics. The manual describes the 
policy and process on Subcontract Consent, Advance Notification, 
Contractor's Purchasing SysteM Review Deficiency Monitoring, and Subcontract 
Monitoring. Special surveillance is discussed in section 2.4.5. The manual 
grew out of a Total Quality Management (TQM) effort, and the TQM team was 
presented a monetary award for its work. This manual 1s shown as 
attachment 11. 
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National Aeronautics and 
Space Administration 

omce of Inspector Genera. 
P.O, Box 21066 
John F. Kennedy Space Center 
Kennedy Space Center, FL 32815 

Reply toAIIn 01: W/KSC-OIG/AKE92003. 051 August 6, 1993 

• 

TO: CD/Director, KSC 

FROM: W/OIG Center Di, r€'ctcH', KSC 

SUBJECT: Final Report 
lV:::quisj·:.:iC'lIl o~ Od:'l't,:!!' Sp:'1u:"s 
",~jr,dqnmt'·ult. N,::. 1\~KE-?2··()(Y3 

Report N0. KE·91·005 

The NASA Office of Inspector General (OIG) has completed an 
audit of the Acquisition of Orbiter Spares at Kennedy Space 
Center, Florida. The objectives of the audit were to 
determine whether procurement policies, procedures, and 
practi'.;es (l) (~onlply with app1icab]~ la,ws and regt~lat:i0ns, (7.) 
pl~vide internal controls tc prevent wasteful practices. and 
(3) promote m~xirnum competitjon fer the aC~lisj,tion of orbiter 
spares. 

The Budi t showed t.hat procurement pol-:.cie~, proced.ur~s, and 
practices for the acquisition of orbiter spares were generally 
effective. We noted that controlG relatjve to compliance with 
applicable lawf! and regulations, prevention of 'N'<lsteful 
practic9E, and maximizing competi t.i on could be improved. 

~h: nI~ y{ s~tisf:i~d ,\I:i th th~. l'4(:;i~Hj::: ..,?l;:mn~d Rnd '" compl ~tE":i by 
KSc <'!rlC~/r:olH·ndl£'rc:; re rJ0mmenrlt"ltlon .. · J/ <./ .::tnrl.1 clo.,.F."d. 

t
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nclosure 
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c:c: 
JM-1/J. Troupe 
W/R. Rasp~n, HQ (2 copies) 
KSC/HM/J. .Jennings 
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DIGEST 

IIPl'RODUC'l'ION 

August 6, 1993 

ACgUISITIOR OF ORBITER SPARES 

JOa* F. KERREDY SPACE CERTER, FLORIDA 

The NASA Office of Inspector General has 
completed an audit of the Acquisition of 
Orbiter Spares at Kennedy Space Center (KSC). 
The objectives of our audit were to determine 
whether procurement policies, procedures, and 
practices (1) comply with applicable laws and 
regulations, (2) provide internal controls to 
prevent wasteful practices, and (3) promote 
maximum competition for the acquisition of 
orbiter spares. 

The scope of the audit included an evaluation 
of procurement policies, procedures, and 
practices as they pertain to the objectives 
stated above. Our audit was limited to the 
acquisition of orbiter spares as defined in 
NAS10-11S00, Orbiter Logistics Operations 
Contract, with major concentration on High 
Value procurements. Our audit scope also 
included related procurement activities such 
as skill retention procurements, the Direct 
Buy program, and screening of Federal supply 
sources. 

RBSUL'l'S OF AUDI'l' Our review showed that procurement policies, 
procedures, and practices for the acquisition 
of orbiter spares are generally effective. 
We noted that controls relative to compliance 
with applicable laws and regulations, 
prevention of wasteful practices, and 
maximizing competition could be improved. We 
believe that innovative approaches to future 
skill retention procurements should be 
explored. The orbiter logistics contractor 
(Contractor) and KSC are commended for 
positive actions taken with Provisioning 
Order procedures. 



COIIPE'PITION SHOULD 
BE INCREASED 

DIRECT BUY 
PROGRAII CAlI BE 
IMPROVED 

Since contract inception, the Contractor has 
awarded over $103 million in orbiter spare 
acquisitions. Of this amount, less than $5.5 
million or 5 percent was competed. 
Contractor personnel noted schedule and 
economic factors for this occurring. The 
schedule factor could be eliminated through a 
proactive procurement approach which we 
believe will lead to increased competition 
and program savings. The COll.tractor notes 
that for every dollar shift~d from non
competitive to competitive procurements, up 
to 25 percent can be saved from the purchase 
price. We recommended that KSC, in 
coordination with the Contractor, implement a 
proactive approach to planned procurements 
which ensures that all viable candidates for 
competition are fully considered. KSC stated 
that the Shuttle Logistics Project Management 
Directorate will develop a procedure to 
ensure that all viable candidates for 
competition are fully considered. (Page 9) 

The Direct Buy Program can be improved by 
streamlining the approval process. The 
current process includes cost analysis, 
technical evaluations, and board approvals, 
which we believe may be duplicative. As a 
result, program costs are increased and 
savings are lost through a delay in direct 
buy procurements. We believe that the 
various board review and approvals con
tributed to the Program's current condition. 
Streamlining the process through a Total 
Quality Management (TQM) initiative should 
reduce program delays and increase savings. 
We recommended that KSC, in coordination with 
Johnson Space Center (JSC) and the 
Contractor, view the Program approval process 
as a TQM initiative. KSC stated that an 
informal team consisting of KSC, JSC, and 
Contractor personnel evaluated the direct buy 
process. KSC also stated that KSC and 
contractor personnel reviewed Program 
procedures controlled by KSC in an effort to 
identify duplicative tasks and inefficient 
procedures. KSC noted that the approval 
process has been streamlined through various 
delegations and that the candidate backlog is 
being reduced. (Page 15) 
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FOUAL CON7.'ROLS 
FOR UPDATING 
PROCURElfEN7.' 
RBQUIRElIEN7.'S 
SHOULD BE 
EVALUATED 

Formal controls for updating procurement 
requirements, recently developed by the 
Contractor, should be evaluated. During the 
course of the audit, we noted that the 
Contractor did not have a formal system in 
place for assuring that changes in pro
curement requirements were identified and 
disseminated to appropriate contractor 
personnel. This resulted in a loss of 
assurance that subcontracts comply with all 
applicable procurement requirements and that 
orbiter logistic contract provisions are 
being met. As a result of our audit, the 
Contractor took immediate action and 
developed formal controls. We recommended 
that KSC (1) verify that the recently 
developed procedures were adopted and 
implemented and (2) assess the effectiveness 
of these procedures. KSC stated that the 
procedures had been adopted and implemented. 
KSC also stated that the effectiveness of 
these procedures will be assessed by KSC 
during the upcoming semiannual purchasing 
system review. (Page 19) 
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INTRODUCTION 

Th~ Office ot I~spector General has completed 
.aq audit of the Acqtlisi tion of- Orbiter Spares 
a~ Rel1I1edy' space Center (RSe). The audit was 
perjormed in accordance with the authority 
and respOnsibility' contained in NASA 
Management Instructions 9910.1A and 1103.27A, 
dated June 16, 1989, and January 31, 1990, 
respectively.. . 

The primary mission for Rse includes the 
preparation and launch of space vehicles and 
their associated payloads. This mission is 
accomplished ,by four. prime contractors, which 
include the shuttle processing contractor; 
payload ground operations.contractor, base 
operations contractor, and orbiter logistics 
contractor. 

The orbiter Logistics operations contract, 
NAS10-11500, expires on September 30, 1994~ 
The Scope of Work includes acquisition of 
orbiter spares, parts repair, Space Shuttle 
program support, depot operations, Ground 
Support Equipment support, and Thermal 
Protection System Backshop support. 

Orbiter spare procurements are categorized as 
ei~her High or Low Value depending on dollar 
value. Procurements whose unit/extended cost 
is more than $100,000 are categorized as High 
Value. Accordingly, those equal to or under 
$100,000 are categorized as Low Value. A 
significant portion of orbiter spare 
purchases, both Low and High Value, are 
purchased from the original equipment 
manufacturers. 

NASA Management Instruction 5900.1, "NASA 
Spare Parts Acquisition Policy," establishes 
uniform policy for the acquisition and 
provisioning of NASA spare parts. 
ProcUrement guidance is also set forth in 
Federal Acquisition Regulations (FAR), the 
NASA Supplement to the FAR, other NASA and 
Rse directives, and the logistics contract. 
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The draft report was submitted to KSC on 
June 7, 1993, and the Center's response was .:. 
received on July 12, 1993. The comments were , 
responsive to the intent of the 
recommendations and identified positive 
actions planned and taken. The Center's 
comments are included verbatim following each 
recommendation with additional audit 
comments. The complete KSC response is 
attached as Appendix A. 
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OBJECTIVES, SCOPE, AND METHODOLOGY 

OBJECTIVES 

SCOPE 

IfE'l'HODOLOGY 

The purpose of our audit was to determine 
whether procurement policies, procedures, and 
practices (1) comply with applicable laws and 
regulations, (2) provide internal controls to 
prevent wasteful practices, and (3) promote 
maximum competition for the acquisition of 
orbiter spares. 

The scope of the audit included an evaluation 
of procurement policies, procedures, and 
practices as they pertain to the objectives 
stated above. Our audit was limited to the 
acquisition of orbiter spares as defined in 
NAS10-11S00, Orbiter Logistics Operations 
Contract, with major concentration on High 
Value procurements. Our audit scope also 
included related activities such as skill 
retention procurements, the Direct Buy 
program, and screening of Federal supply 
sources. We were not able to assess cost 
reasonableness for Low Value procurements due 
to a lack of historical documentation. 

Our audit included an examination of 
pertinent NASA, Kennedy Space Center (KSC), 
and Orbiter Logistics Contractor directives 
and discussions with KSC and Contractor 
personnel. Documentation on file from 1988 
through October 1992 was reviewed. 

The audit was conducted in accordance with 
generally accepted Government auditing 
standards and included such examinations and 
tests of applicable records and documentation 
as were considered necessary in the 
circumstances. The audit field work was 
completed during the period of March through 
October 1992. 

Significant internal controls in the 
following areas were reviewed. 

o Compliance with applicable pro
curement laws and regulations 

o Competition maximization 
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o 

o 

o 

o 

o 

Negotiation preparation and 
performance 

Skill retention procurements 

Direct Buy Program 

Screening of Federal supply sources 

provisioning Order procedures 

Sufficient tests of all control areas were 
performed to assure that the controls were 
effectively implemented. Further tests were 
performed on those controls described in the 
Observations and Recommendations section. 
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• 
OBSERVATIONS AND RECOMMENDATIONS 

1. COlfPE'l'I'l'ION 
SHOULD BE 
INCREASED • 

Our review showed that procurement policies, 
procedures, and practices for the acquisition 
of orbiter spares are generally effective. 
We noted that controls relative to compliance 
with applicable laws and regulations, 
prevention of wasteful practices, and 
maximizing competition could be improved. We 
believe that innovative approaches to future 
skill retention procurements should be 
explored. Kennedy Space Center (KSC) and the 
orbiter logistics contractor (Contractor) 
have taken commendable positive actions 
relative to Provisioning Order procedures by 
using more accurate data for negotiation 
purposes. 

Our review included assessing the 
Contractor's negotiation preparation and 
performance controls. Those controls provide 
reasonable assurance that negotiated 
subcontract values result in an equitable 
price for the Government and the sub
contractor. Our review included 12 High 
Value procurements whose total value exceeded 
$19 million. None of those procurements were 
competed. Our review showed that the 
Contractor's negotiation preparation and 
performance controls were generally effective 
and no excess profits were noted. 

Since contract inception, the Contractor has 
awarded over $103 million in orbiter spare 
acquisitions. Of this amount, less than $5.5 
million or 5 percent was competed. 
Contractor personnel noted schedule and 
economic factors for this occurring. The 
schedule factor could be eliminated through a 
proactive procurement approach which we 
believe will lead to increased competition 
and program savings. The Contractor notes 
that for every dollar shifted from non
competitive to competitive procurements, 
up to 25 percent can be saved from the 
purchase price. 

The orbiter logistics contract (Contract) 
lists special contract requirements, one of 
which is NASA Management Instruction (NMI) 
5900.1, "NASA Spare Parts Acquisition 
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Policy." The NMI 5900.1 encourages 
competitive procurement, particularly of • 
replenishment spares, to the maximum extent i .. 

possible. The NMI 5900.1 also notes that any 
purchases of spare parts for replenishment, 
whether accomplished by NASA or a contractor, 
" ••• must comply independently with the 
principles concerning full and open 
competition." 

Various procurement directives call for the 
creation of a competition advocacy program 
whose primary goal is increased competition. 
The~e include the Federal Acquisition 
Regulation, Subpart 6.5 - "Competition 
Advocates"; NMI 1210.2C, "NASA Competition 
Advocacy Program"; and the Kennedy Management 
Instruction 1210.2B, "NASA Competition 
Advocacy Program." The Contractor 
established a Competition Advocacy Program 
and Committee to meet the requirements set 
forth in these directives. 

During the period october 1, 1988, to 
July 31, 1992, the Contractor awarded 
$103,324,116 in orbiter spare procurements. 
The $103,324,116 consists of $76,863,845 in 
High Value procurements and $26,460,271 in 
Low Value procurements. It should be noted 
that none of the High Value procurements were 
competed. Of the $103,324,116 awarded, only 
$5,422,006 or 5 percent of the total 
procurements was competed as shown below. 

Nonoom ...... .. -

(Thousands) 
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Schedule and economic factors were cited in a 
Contractor memo dated October 31, 1991, as 
reasons for not developing alternative 
sources. The memo stated: 

The majority of these vendors have 
been the source of these parts and 
materials since the start of the 
DDT&E {Design, Development, Test 
and Evaluation} program. As the 
original equipment manufacturer, 
they have the expertise and skills 
necessary to manufacture and 
deliver, as well as having the 
necessary facilities, tools and 
equipment. To develop alternative 
sources at this time is not 
feasible from both an economic and 
schedule viewpoint. The schedule 
required to seek alternate sources, 
obtain proposals, evaluate 
proposals, and qualify the 
alternate vendor would not normally 
support need dates. 

Based upon the rationale listed 
above, it is requested that the 
vendors on the Approved Source List 
be considered the sole source 
vendor for the procurement of the 
parts and the material. 

This position was recently reaffirmed in a 
Contractor memo dated September 30, 1992. 
Interviews of Contractor personnel confirmed 
that schedule was a key factor for not 
developing alternative sources. Economic 
factors, such as complex nature of the part, 
certification requirements, and proprietary 
data, prevent other source development within 
these time periods. 

Along with the above factors, it should also 
be noted that KSC does not have complete 
control for developing alternative sources. 
KSC is required to use vendors that are on 
the Approved Source List. Johnson Space 
Center (JSC) must approve any new sources 
before they are added to that List. JSC 
bases its decision on several factors, 
including cost and technical issues. 
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While KSC may determine that it is beneficial 
to compete a procurement, KSC cannot compete 
that procurement unless JSC certifies an 
alternative source. Therefore, developing 
alternative sources is not under KSC's 
control since they do not have authority to 
certify alternative sources. 

Although developing alternative sources may 
not be under KSC's direct control, we believe 
that KSC can take a proactive approach for 
planned procurements. This approach involves 
determining whether other sources can be 
developed before the logistical need is 
identified. A preliminary review should be 
made to identify likely candidates. Next, 
cost and technical analysis should be made to 
determine whether feasible alternative 
sources exist for these parts. Finally, 
those candidates should be submitted to JSC 
for their review and approval. Initial 
reviews should be directed toward parts which 
promise the highest potential for success. 

Our review of planned procurements for Fiscal 
Years '94 through '99 shows that alternative 
sources may exist. For example, KSC and the 
Contractor are expecting to purchase 400 
tires at a cost in excess of $3 million 
during this period. KSC personnel noted 
several obstacles which would have to be 
overcome before alternative sources could be 
developed. Those include certifying new 
sources, Phase A and B agreements, . 
indemnification, proprietary data, testing 
and inspection, and storage. Although these 
obstacles present a challenge for developing 
alternative sources, we believe that an 
analysis should be made and a determination 
made whether alternative sources for these 
parts exist. 

Dev~loping other sources can lead to cost 
sav~ngs. For example, a Contractor 
directive, Corporate Material Guideline 1.07, 
Cost Improvement Plans, notes that for every 
dollar shifted from non-competitive 
procurements to competitive procurements, up 
to 25 percent can be saved from the purchase 
price. 

Developing alternative sources will not 
always result in program savings. For 
example, a manufacturer of navigational aids, 
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RBCOIIIIBNDA!'IOlI 1: 

.anagfllD8lJt 
Response 

.B'Valuat1on of 
• anageJaeJlt's 
Response 

• 
known as TACAN's, stated they would no longer 
make this part and KSC and the Contractor had 
to develop an alternative source. Certifi
cation costs exceeded $2.6 million. The 
first TACAH was delivered in May 1990 at a 
negotiated cost of $170,000 per unit. KSC 
projects a need of 7 to 9 TACAH's for Fiscal 
Years '96 through '98. Allocation of the 
certification costs increases per unit cost 
by almost $300,000 which clearly shows that 
savings did not result from developing this 
new source. 

While full competition may never be obtained, 
we believe the level of competition can be 
increased by a proactive approach to planned 
procurements. Bconomic'factors and JSC's 
role must be' considered in implementing that 
approach. Initially, that approach should be 
directed to developing alternative sources 
for those parts with the highest potential· 
for success. 

Kennedy Space Center should, in coordination 
with the Contractor, implement a proactive 
approach',. as discussed above, to planned 
procurements which ensures that all viable 
candidates for competition are fully 
considered. 

Concur. The KSC Shuttle Logistics project 
Management Directorate (TL) plana to develop 
a procedure to ensure all viable candidates 
for competition are fully considered. The 
procedure is planned as follows: TL will 
identify potential candidates; TL will direct 
Rockwell to prepare. a Technical Evaluation 
and Cost Analysis for potential candidates; 
TL will assess the feasibility of candidates 
for competition; feasible candidates will be 
forwarded to JSC for approval of competition; 
approved candidates will be assessed against 
TL budget requirements to determine cost 
effectiveness; cost effective candidates will 
be competed. Formal establishment of this 
procedure is scheduled to be completed by 
December 4, 1993 • 

The action planned by KSC is responsive to 
the recommendation • 
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2. DIRECT BUY 
PROGRAII CAN BE 
IlfPROVBD 

• 
The Direct Buy Program can be improved by 
streamlining the approval process. The 
current process includes cost analysis, 
technical evaluations, and board approvals, 
which we believe may be duplicative. As a 
result, program costs are increased and 
savings are lost through a delay in direct 
buy procurements. We believe that the 
various board reviews and approvals 
contributed to the Program's current 
condition. Streamlining the process through 
a Total Quality Management (TQM) initiative 
should reduce program delays and increase 
savings. 

NASA Management Instruction (NMI) 5900.1 
establishes a uniform policy for the 
acquisition and provisioning of NASA spare 
parts. Section 4, "policy," states that 
breakout or direct buy is encouraged to the 
maximum extent possible. The same directive 
broadly defines "breakout" as a "direct 
purchase • • • from the actual manufacturer 
or another source closer to the actual 
manufacturer than the prime contractor." 

NASA Office of Inspector General Audit Report 
A-JP-88-003, "Audit of Rockwell Direct Buy 
Program," reported that the previous Shuttle 
Program Spares Contract, NAS 9-14000, did not 
comply with NMI 5900.1, ~NASA Spare Parts 
Acquisition Policy." As a result, the 
Contractor was directed to implement a Direct 
Buy Program by Amendment 63 to the Contract. 
The Contractor and KSC jointly developed a 
program, outlined in Program Bulletin No. I, 
which incorporated guidance from NMI 5900.1 
and recommendations contained in the OIG 
report. Subsequently, the Contractor 
developed an internal directive, Launch 
Support Implementing Instruction (LSII) 6-36, 
to meet the Johnson Space Center's (JSC's) 
concern for more involvement in the approval 
process. LSII 6-36 describes functional 
responsibilities for implementing the Direct 
Buy Program along with flowcharting the 
review process. 

The Direct Buy review process involves four 
segments: Initial identification of a 
candidate, technical evaluation, cost 
analysis, and Board approvals. Initially, 
potential candidates are identified from 
items submitted to the Contractor's Funding 
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Authorization Review Board (FARB). Next, a 
preliminary analysis is performed to deter
mine whether the item is already purchased 
directly. 

The second segment involves a technical 
analysis which determines whether the 
supplier adds any value to the item. Value 
added is defined, in LSII 6-36, as enhancing 
the part, subassembly, or subsystem by adding 
or including a necessary and significant 
service or function. 

The next segment, cost analysis, is performed 
if it was determined that the supplier added 
no value to the part or that the Contractor 
could perform the tasks and responsibilities 
previously assumed by the supplier while 
maintaining product integrity. Cost analysis 
determines whether buying directly is cost 
effective. 

The final segment includes the various board 
reviews and approvals. Those boards include: 
(1) Engineering Review Board, consisting of 
Downey, California, contractor design 
personnel; (2) Program Management Review 
Board, which includes the Logistics Program 
Director; (3) Logistics Control Board, which 
includes KSC and 3SC personnel; (4) 
Configuration Control Board headed by the 
Manager, Orbiter and GFE Projects, at 3SC; 
and (5) Orbiter Engineering Board, consisting 
solely of 3SC personnel. It should be noted 
that the board membership includes personnel 
from four different locations, which 
increases coordination responsibilities. 

As of September 30, 1992, 936 candidates were 
considered by the FARB. Of these, 907 or 97 
percent did not meet initial requirements and 
were not reviewed further. The remaining 
29 candidates consisted of 16 that were 
either in the review process or awaiting 
review, 8 that were approved, and 5 that were 
disapproved. Our review disclosed that the 
average candidate processing time is over 7 
months. Processing starts when Logistics 
recommends that the candidate be considered 
and ends when final authorization is made. 
Candidate processing time periods range from 
4 to 11 months. 

16 

•'. , 

.;~ 

I ;';':\",,;, 
'ify' 



RBCOIUfENDATION 2: 

Ifanagement 
Response 

Two undesirable effects result from the 
current approval process. First, program 
savings are lost due to the candidate 
backlog, which prevents early realization of 
savings. The current backlog is eight. A 
backlog is defined as those candidates who 
have not been initially screened by Logistics 
personnel and are awaiting review. Second, 
costs are increased due to the duplicative 
efforts by both the Direct Buy Program 
coordinator in preparing for board reviews 
and by the Boards for time spent in review 
and approvals. 

We believe that the time needed to process 
candidates can be shortened by streamlining 
the process. Streamlining, for example, 
would include reviewing Board composition and 
the number of Board approvals to determine 
whether the reviews could be accomplished 
with less than four different groups or with 
fewer boards. The composition and number of 
boards suggests possible duplicative efforts. 

Kennedy Space Center should, in coordination 
with Johnson Space Center and the Contractor, 
view the Direct Buy Program approval process 
as a TOM initiative. Consideration should be 
given to reevaluating program policies, 
procedures, and pr~ctices to address program 
direction, candidate review processes, and 
cost effectiveness. 

Concur. An informal team consisting of KSC, 
JSC, and Rockwell evaluated the direct buy 
process. Rockwell and NASA KSC reviewed the 
Direct Buy program procedures controlled by 
KSC in an effort to identify duplicative 
tasks and inefficient procedures. Efforts to 
maximize parallel task accomplishment in all 
phases of the candidate approval process are 
being implemented. Review board processing 
will also be focused on compression of 
schedules through effective precoordination 
efforts. The existing backlog of candidates 
is being effectively retired through 
increased man-hour allocations and multiple 
candidate reviews. Additionally, JSC . 
Manager, Orbiter and GFE Projects (VA), 
assisted in streamlining the approval process 
through formal delegation of the Logistics 
Control Board Directive dispositioning 
authority to JSC Manager, Orbiter Engineering 
Office (VE). The delegation of the 
Configuration Control Board approval 
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Evaluation of 
Management's 
Response 

authority to the level of Orbiter Engineering .' . 
Review Board will eliminate one major 
processing task for direct buy evaluations. 
With these actions, Recommendation 2 is 
considered closed. 

The actions taken by KSC are responsive to 
the recommendation. 
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3. FORlfAL CONTROLS 
FOR UPDA'l'ING 
PROCUREIfEN'r 
REQUIREIIEN7!S 
SHOULD BE 
EV ALlJA'l'ED 

Formal controls for updating procurement 
requirements, recently developed by the 
Contractor, should be evaluated. During the 
course of the audit, we noted that the 
Contractor did not have a formal system in 
place for assuring that changes in pro
curement requirements were identified and 
disseminated to appropriate contractor 
personnel. This resulted in a loss of 
assurance that subcontracts comply with all 
applicable procurement requirements and that 
orbiter logistic contract provisions are 
being met. As a result of our audit, the 
Contractor took immediate action and 
developed formal controls. 

The Federal Acquisition Regulation (FAR) and 
the related NASA FAR Supplement set forth 
requirements which should be incorporated in 
subcontracts awarded by a prime contractor on 
behalf of the Government. These requirements 
are incorporated in the subcontracts through 
"flowdown" provisions. For example, those 
"flowdown" provisions require that Certified 
Cost or Pricing Data be obtained from sub
contractors when the $500,000 threshold is 
exceeded. 

The orbiter logistics contract describes 
various procurement directives which the 
Contractor must meet. For example, the 
Contract requires KSC Contracting Officer 
approval for procurements that exceed 
$100,000. These directives are included in 
the contract to protect the Government's 
interests. 

The Contractor established formal controls 
for updating procurement requirements. 
During the audit, we advised the Contractor 
that formal controls would provide reasonable 
assurance that subcontracts comply with all 
applicable procurement requirements. We also 
noted two examples where formal controls 
would have eliminated any confusion regarding 
subcontract language or procurement direc
tives. As a result of our discussions, the 
Contractor created Material Manual Procedure 
3.02-FO titled IIUpdating Procurement 
Requirements. II This procedure, dated 
February 24, 1993, is in the draft stage so 
it is uncertain whether the procedure has 
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RECOIlllBNDA'.l'ION 3: 

lIanageJIBD~ 
Response 

Bvalua~ion of 
lIanageaen~'s 
Response 

been formally adopted. Therefore, we could 
not verify that the procedure has been 
effectively implemented. 

Kennedy Space Center should: 

Verify t~at the procedure has been adopted 
and implemented. 

Assess its effectiveness. 

Concur. The Rockwell Florida Operations 
Material Manual Procedure 3.'02. a-FO , titled 
"Updating Procurement Requirements", was 
issued April 19, 1993, and has been 
implemented within the Rockwell Material 
Department. The effectiveness of this 
procedure will be verified during the 
upcoming semiannual purchasing system review 
performed by the KSC Shuttle Contract Office 
Logistics Branch (OP-SCO-2). The review will 
be completed by December 31, 1993. 

The action planned by KSC is responsive to 
the recommendation. 
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OTHER OBSERVATIONS 

Our audit disclosed two procurement practices 
which we believe should be brought to your 
attention. These involve skill retention 
procurements and Provisioning Order 
negotiations. 

First, an opportunity exists for certain 
skill retention procurements to be approached 
innovatively. The Orbiter Logistics Contract 
requires that certain skills be retained by 
subcontractor employees. Previously, those 
skills were retained through parts 
fabrication, studies, training, or retaining 
facility space. Planned procurements are 
broader in nature and include parts 
fabrication, failure analysis, studies, 
manual preparations, repair certification, 
training, and delivery and storage of 
materials. 

Procurements that do not involve parts 
fabrication provide an opportunity for 
innovative approaches which limit overhead 
and/or labor costs. For example, material 
delivery and storage procurements may not 
involve engineering or manufacturing overhead 
elements. Accordingly, those procurements 
might exclude overhead costs for those 
elements. Other procurements, such as 
studies and manual preparations, could limit 
overhead costs to administrative and clerical 
functions. Another approach may be to pay 
only labor and related fringe benefit costs 
for specific employees whose skills are to be 
retained. This approach would involve 
minimal regard for a product and could be 
accomplished through the use of consultant 
fees, retainers, or stipends. The skill 
retention requirement could be balanced 
against the need for any resulting product. 

In conclusion, it appears beneficial that 
certain skill retention procurements be 
approached with a different perspective. 
Namely, that innovative approaches, as 
outlined above, be considered to retain those 
skills at the lowest, effective cost to the 
Government. 
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Second, our audit disclosed a procurement 
practice which we believe warrants 
commendation. That practice involves the use 
of Requests for Proposals (RFP) instead of 
Rough Order of Magnitudes when negotiating 
Provisioning Orders with the orbiter 
logistics contractor. Recent adoption of 
this practice led to several benefits, 
including eliminating definitization schedule 
problems, creating better negotiation data, 
reducing disclosures, and lessening the 
chance of contract overruns. We believe the 
use of RFP's when procuring spares provides a 
greater degree of procurement effectiveness. 
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• 
GENERAL COMMENT 

The NASA Office of Inspector General staff 
members associated with this review express 
their appreciation to the NASA Headquarters, 
Kennedy Space Center, and contractor 
personnel contacted for their courtesy, 
assistance, and cooperation. 
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Reply 10 Alln 01 

National Aeronautics and 
Space Administrahon 

John F. Kennedy Space Center 
Kennedy Space Center. Florida 32899 

HM-ICO-074-93 

APPENDIX A 

TO: W/OIG Center Director, KSC 

FROM: CD/Director, KSC 

JUL 12 '993 

SUBJECT: Draft Report on the Audit of the Acquisition of 
Orbiter Spares, Kennedy Space Center, A-KE-92-003 

KSC management has reviewed the subject draft report. KSC 
concurs with all three recommendations. 

NI\SI 

Based on actions coordinated by the KSC Shuttle Logistics 
Project Management Directorate (TL); Recommendation 2 is 
considered closed. Recommendations 1 and 3 will have 
corrective actions completed by the cognizant KSC Directorates. 
Specific comments are enclosed. 

" I 
Robert L. Crippen 

Enclosure 
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• 
DRAFT OIG REPORT ON THB ACQUISITION or ORBITER SPARES 

A-KB-92-003 

RECQMMINDATION 1 

Kennedy Space Center should, in coordination with the 
Contractor, implement a proactive approach to planned 
procurements which ensures that all viable candidates for 
competition are fully considered. 

Rse BBSPONSE 

Concur. The KSC Shuttle Logistics Project Management 
Directorate (TL) plans to develop a procedure to ensure all 
viable candidates for competition are fully considered. The 
procedure is planned as follows: TL will identify potential 
candidates; TL will direct Rockwell to prepare a Technical 
Evaluation and Cost Analysis for potential candidates; TL will 
assess the feasibility of candidates for competition; feasible 
candidates will be forwarded to JSC for approval of 
competition; approved candidates will be assessed against TL 
budget requirements to determine cost effectiveness; cost 
effective candidates will be competed. Formal establishment of 
this procedure is scheduled to be completed by December 4, 
1993. 

RECOMMENDATION 2 

Kennedy Space Center should, in coordination with Johnson Space 
Center and the Contractor, view the Direct Buy program approval 
process as a TQM initiative. Consideration should be given to 
reevaluating program policies, procedures, and practices to 
address program direction, candidate review processes, and cost 
effectiveness. 

RSC RESPONSE 

Concur. An informal team consisting of KSC, JSC, and Rockwell 
evaluated the direct buy process. Rockwell and NASA KSC 
reviewed the Direct Buy program procedures controlled by KSC in 
an effort to identify duplicative tasks and inefficient 
procedures. Efforts to maximize parallel task accomplishment 
in all phases of the candidate approval process are being 
implemented. Review board processing will also be focused on 
compression of schedules through effective precoordination 
efforts. The existing backlog of candidates is being 
effectively retired through increased man-hour allocations and 
multiple candidate reviews. Additionally, JSC Manager, Orbiter 
and GFE Projects (VA), assisted in streamlining the approval 
process through formal delegation of the Logistics Control 
Board Directive dispositioning authority to JSC Manager, 
Orbiter Engineering Office (VE). The delegation of the 
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Configuration Control Board approval authority to the level of 
Orbiter Engineering Review Board will eliminate one major 
processing task for direct buy evaluations. With these 
actions, Recommendation 2 is considered closed. 

UCQMMINDATIOR 3 

Kennedy Space Center should: 1) Verify that the Contractor 
procedure "Updating Procurement Requirements", has been adopted 
and implemented; 2) Assess its effectiveness. 

KSC ftBSPQRSB 

Concur. The Rockwell Florida Operations Material Manual 
Procedure 3.02.8-FO, titled "Updating Procurement 
Requirements", was issued April 19, 1993, and has been 
implemented within the Rockwell Material Department. The 
effectiveness of this procedure will be verified during the 
upcoming semiannual purchasing system review performed by the 
KSC Shuttle Contract Office Logistics Branch (OP-SCO-2). The 
review will be completed by December 31, 1993. 
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Reply to Attn of: 

National Aeronautics and 
Space Administration 

Headquarters 
Washington, DC 20546-0001 

W 

TO: MI Associate Administrator for Space Flight 

FROM: W/Deputy Assistant Inspector General for Auditing 

SUBJECT: Final Audit Report on Selected Security Risks to the Space Shuttle and Crew 
Assignment No. A-KE-93-009, A-KE-94-0l2 
Report No. KE-95-008 

The NASA Office of Inspector General has completed an audit of "Selected Security Risks to 
the Space Shuttle and Crew" at the Kennedy Space Center. The objective of the audit was to 
evaluate Agency oversight of SPACEHAB Commercial Middeck Augmentation Modu1e 
(CMAM) payload procedures to ensure protection of the space shuttle and astronaut crew. 

The audit determined that some commercial payloads flown under the SPACEHAB CMAM 
project pose security vulnerabilities to the space shuttle and crew. Specifically, sealed or 
self-contained payloads are not subject to KSC's usual integration process. Consequently, the 
level of security that exists for shuttle payloads, which are fully integrated by NASA. are not 
present for SPACEHAB commercial payloads. We recommended that SPACEHAB 
integration procedures be evaluated to ensure that security risks to the space shuttle and crew 
are minimized. 

A written response was received from the Office of Space Flight on January 19, 1995. 
Management's comments have been incorporated, in part, into the fmal report and are 
attached, as a whole, as Appendix A to the report. 

If you have any questions or need additional information, please contact Robert Wesolowski, 
Director, Audit Field Operations Division, or me at 358-1232. 

Robert F. RasIfn 

Enclosure 

cc: 
JMCIP. Chait 
W IL. Van Camp 
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INTRODUCTION 

BACKGROUND 

The Office of Inspector General has completed an audit of 
Selected Security Risks to the Space Shuttle and Crew. 
The audit was performed in accordance with the authority 
and responsibility contained in NASA Management 
Instructions (NMI's) 991O.1B and 1103.27A, dated 
September 7, 1994, and January 31, 1990, respectively. 

The Draft Report was issued on December 5, 1994. 
Management's response was received on January 23, 1995. 
Comments have been incorporated in the report and the 
response, in whole, is included as Appendix A of the report. 

The National Aeronautics and Space Act of 1958 directs 
NASA to "seek and encourage to the maximum extent 
possible, the fullest commercial use of space. ,t In 
accordance with this Act, NASA developed the Space 
Systems Development Agreement (SSDA) designed for first 
entrants in new space industry ventures. The SSDA is a 
special launch services agreement between NASA and a 
private entity. 

In August 1988, NASA entered into an SSDA with 
SPACEHAB, Incorporated (SPACEHAB). Under the 
terms of this agreement, NASA provides transportation and 
associated services for launching SP ACEHAB's middeck 
augmentation modules into orbit using the space shuttle. 
The modules are pressurized to support man-tended 
experiments for scientific and industrial uses. Each module 
may be configured with lockers and/or racks for support of 
a variety of experiments. Approximately 50 lockers can be 
accommodated in each module. 

Subsequent to the SSDA, NASA entered into a contract 
(NAS9-18371) with SPACEHAB for lease and integration 
services for 200 lockers to be flown over six flights on the 
shuttle. During an audit of the SPACEHAB Commercial 
Middeck Augmentation Module (CMAM) Project, we 
identified a condition which warrants management's 
attention. This condition concerns security risks to the 
space shuttle and its astronaut crew. Based on discussions 
with NASA officials, it was determined that this matter 
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should be addressed in a report separate from the 
SP ACEHAB CMAM Project report. 
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Objective, Scope, and Methodology 

OBJECTIVE 

SCOPE 

METHODOLOGY 

INTERNAL 
CONTROLS 
REVIEWED 

AUDIT FIELD WORK 

The objective of the audit was to evaluate Agency oversight 
of CMAM payload procedures to ensure protection of the 
space shuttle and astronaut crew. 

The audit scope was limited to those procedures for 
processing CMAM payloads. Specifically, the scope 
included reviews of the policies, procedures, and actual 
practices for integrating the CMAM and associated 
payloads into the shuttle. Although we did not audit other 
entities' payload processing procedures, the vulnerabilities 
identified with SPACEHAB payloads may apply to other 
non-NASA payloads flown on the space shuttle. 

The audit included (1) discussions with NASA 
Headquarters, Johnson Space Center (JSC), Kennedy Space 
Center (KSC), and contractor personnel and (2) 
examinations of Agency and contractor records and selected 
internal controls related to the audit objective. 

The audit was conducted in accordance with generally 
accepted Government auditing standards and included such 
examinations and tests of applicable records, documenta
tion, and internal controls as deemed necessary in the 
circumstances. 

Internal controls for the safeguarding of Agency assets were 
reviewed during the audit. We identified a need to 
strengthen the controls in place to ensure proper safe
guarding of assets for the CMAM project. The controls in 
this area are discussed in detail in the Observation and 
Recommendation section of this report 

Audit field work was conducted during the period of April 
1993 to May 1994. Most of the field work was performed 
at KSC, Florida. However, field visits were conducted to 
NASA Headquarters, Washington, DC; JSC, Houston, 
Texas; and the SPACEHAB Payload Processing Facility 
(SPPF), Cape Canaveral, Florida. 
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Observation and Recommendation 

SECURITY RISKS 
TO THE SPACE 
SHUTTLE AND 
CREW HA VE NOT 
BEEN ASSESSED 

Safety Reviews 
Performed in Lieu of 
Security Reviews 

Some commercial payloads flown under the CMAM project pose 
potential vulnerabilities to the space shuttle and its crew. 
Specifically, sealed or self-contained payloads and payloads that 
require direct delivery to the shuttle just prior to launch are not 
subject to KSC's usual integration process. Although safety 
reviews are in place for these payloads, security reviews are not. 
These reviews are not in place because the security vulnerabilities 
associated with flying these commercial payloads (i.e., those which 
are not initiated, integrated, and managed by a NASA or other U.S. 
Government program) have not been assessed. As a result, NASA 
does not have reasonable assurance that the lowest feasible risk 
from intentional harm has been provided. 

NMI1600.2, the "NASA Security Program," states that NASA 
resources such as the space shuttle will be protected against loss, 
theft, vandalism, espionage, sabotage, and other threats or acts of 
violence. The NMI further states that mission essential resources 
will be protected consistent with the National Resource Protection 
(NRP) Program as described in the "NASA Security Handbook," 
NASA Handbook (NBS) 1620.3C. 

The NHB states that it is NASA's policy to provide reasonable and 
affordable protection within acceptable risks to those vital NRP 
Program resources for which the Agency is responsible. These 
unique resources, which support Agency and national goals, cannot 
be reasonably replaced; therefore, they will be protected as critical 
or essential NASA resources. 

In addition, NHB 1620.3C provides for development of an NRP 
Program plan consisting of security enhancements, prioritized and 
supported by a budget plan. Preparation of the plan will include 
vulnerability assessments conducted for each NRP Program asset. 
We found that such assessments have not been performed to 
evaluate risks under the CMAM project. 

NASA has performed reviews to address risks of unintentional 
harm to the shuttle or crew. The CMAM payload and Ground 
Support Equipment design and operations must comply with NASA 
requirements contained within the various safety policy 
requirements, handbooks, and agreements. Payload compliance 
with the safety requirements is assessed by the Space Shuttle 
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Physical Inspection 
01 Payloads Not 
Required 

Experiments Not 
Subject to Inspection 

Program through four phases of flight and ground safety reviews 
and safety certification. These mechanisms require full disclosure 
of payloads (Le., experiments) throughout the integration process. 
NASA relies on these safety mechanisms, rather than security 
measures, to gain assurance that experiments do not pose a threat 
to the shuttle or crew. 

While CMAM payloads are required to comply with NASAts 
directives, the safety panel evaluations are designed to identifY 
unintentional acts of harm to the shuttle and crew. These 
evaluations are limited to documentation reviews and do not 
require physical inspection of the payload contents. Consequently. 
there is no assurance that actual payload contents are consistent 
with the documented disclosure. 

Although not required by the safety panel, NASA representatives, 
including the flight crew, perform walk-through inspections of 
some experiments at the SPPF prior to delivery at KSC. However, 
these inspections are limited to the experiments which are available 
at the SPPF during the flight crew's pre-launch activities. These 
inspections are intended to ensure safety of the crew and . 
consistency of the experiments with written descriptions, 
instructions, and training provided to the astronaut crew. For 
example, these inspections provide an opportunity to perform a 
sharp edges inspection to protect against damage to astronaut flight 
suits while in orbit. 

Some of the experiments, however, are not subject to the walk
through inspections. Specifically, there are two types of experi
ments which may not be inspected prior to launch. These are (1) 
sealed or self-contained experiments and (2) late-access 
experiments. The integration process for each of these types of 
experiments places NASA at risk. 

Sealed or self-contained experiments are those that are integrated, 
sealed, and delivered to the SPPF independently by the commercial 
customer. Commercial customers may request that the CMAM 
locker be shipped directly to the customer from the SPPF. The 
customer can then integrate their experiment directly into the 
locker, seal the locker, and return it to the SPPF. Once the sealed 
locker is returnedJ SPACEHAB does not open it or physically 
inspect its contents, nor does SP ACEHAB reserve the right to 
examine these experiments at any time. Consequently, these sealed 
or self-contained lockers are not physically inspected prior to 
launch. 
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Conclusion 

RECOMMENDATION 

Management's 
Response 

In addition to the risks associated with sealed or self-contained 
experiments, "late access" experiments may also pose a threat to the 
space shuttle and crew. Experiments delivered directly to the 
launch pad just prior to launch are known as "late access" payloads. 
Late access may be necessary because of the experiment's unique 
nature (e.g., live animals, or the experiment was not available for 
integration at the SPPF). Because these experiments are delivered 
directly to the sh~ttle, there is no physical inspection of these 
experiments prior to launch. Consequently, a party predisposed to 
commit an intentional act of harm could expose the shuttle or crew 
to potential danger through the use of a late access payload. 

Late access experiments were flown on CMAM flights 1 and 2. In 
each case, there was no physical inspection of these experiments. 
Physical inspections are necessary to minimize the risk of 
intentional or unintentional harm to the shuttle or crew. 

Because the CMAM project is a private sector venture intended to 
provide commercial access to the shuttle, NASA is not directly 
involved in the integration of experiments into the CMAM. The 
CMAM experiments are processed and integrated by SPACEHAB 
and its prime contractor. Consequently, the levels of security that 
exist for shuttle payloads which are fully integrated by NASA may 
not be present in CMAM payloads. We believe this condition poses 
additional risks to the space shuttle and its crew. 

The Associate Administrator, Office of Space Flight, should 
evaluate the CMAM integration procedures and initiate any 
additional measures (Le., physical inspections oflate access 
payloads) needed to ensure the lowest feasible level of risk has been 
achieved for the shuttle and crew. 

Although the Security risks associated with the CMAM project 
have not been separately and formally addressed, it is our position 
that the risks from these payloads are not significantly different 
from those associated with other payloads which we fly. Some 
components for all payloads are not inspectable; items are not tom 
apart to verify that their contents are consistent with 
documentation. The IG's concern about "late access" payloads is 
overstated and really pertains to whether or not payloads are 
sealed. Further, with the decision to use SP ACEHAB in support of 
the ShuttlelMir program, the chances of there being any truly 
commercial payloads flown in the SPACEHAB module are nil. In 
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Evaluation of 
Management's 
Responses 

summary, the Office of Space Flight believes that although there 
may be security risks associated with flying commercial payloads, 
these risks are unavoidable. 

OSF's response indicates that the SP ACEHAB payloads are similar 
to other commercial payloads and, therefore, constitute the same 
unavoidable risks to the space shuttle and crew. However, we 
believe there are unique vulnerabilites associated with SP ACEHAB 
commercial payloads. For example, there are no procedures for 
verification of SPACEHAB payloads. While we do not advocate 
"tearing down" payloads, we do believe the ability or right to verify 
contents should be retained by NASA through any appropriate 
means. Conseql!ently, we do not believe our concerns were 
overstated. 

Although the OSF now dismisses the potential for future 
commercial payloads, our concerns were based on continual 
assertions by NASA and SP ACEHAB that commercial customers 
were forthcoming. While there are no commercial payloads 
currently scheduled for the SPACEHAB modules, we continue to 
have concerns with the potential for intentional harm to the space 
shuttle and crew. However, based on OSF's acceptance of these 
security risks, no further action by NASA is required. 
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GENERAL COMMENT 

The NASA Office of Inspector General staff members associated 
with is review express their appreciation to NASA Headquarters, 
Johnson Space Center, Kennedy Space Center, and contractor 
personnel contacted for their courtesy, assistance, and cooperation. 
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National Aeronautics and 
Space Administration 

Headquarters 
Washington. DC 20546-0CI01 

Reply 10 Alln 01: MO 

,? , ~".:. " (., 

" .' 

TO: W/Deputy Assistant Inspector General for Audit 

FROM: M/Associate Administrator for Space Flight 

APPENDIX A 

SUBJECT: Response to Draft Audit Report on Selected Security 
Risks to Space Shuttle and Crew 
Assignment No. A-KE-94-012 

After reviewing the subject draft audit report, we are 
providing the following written comments. 

2. As with all payloads, as stated in the draft audit report, 
the payload safety process protects against unintentional 
problems but does not function as a security review. Although 
the term "sealed payloads" may sound ominous, there are at 
least components for essentially all payloads which are to all 
intents and purposes not inspectable. These range all the way 
from individual "black boxes" to whole payloads like the 
recently flown Christa-Spas payload from ESAi we do not tear 
these items apart to verify that their contents are consistent 
with the documentation. 

3. We believe that the concern about "late access" payloads is 
overstated. Most late access payloads by their very nature are 
integrated at KSC before they are installed. In any case the 
concerns about "late access" payloads really pertain to whether 
or not they are "sealed." 

4. With the decision to use the Spacehab modules to provide 
logistics in the Shuttle/Mir program, the chances of there 
being any truly commercial payloads flown in the Spacehab 
module are nil. All payloads flown using the Spacehab module 
are almost certainly going to remain NASA sponsored (as in 
CMAM) or sponsored by another space agency such as ESA. 
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5. As they have in the past, the Shuttle program and the 
Security Office at KSC will continue to address payload 
security on a case-by-case basis when circumstances indicate. 

In summary, the Office of Space Flight believes that although 
there may be security risks associated with flying payloads, 
these risks are unavoidable. Furthermore, we believe that the 
risks associated with flying CHAM payloads using the Spacehab 
module are not significantly different from those associated 
with other ~ayloads. 

\ . J 

J. Wayne Littles 
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Reply 10 Attn of: 

National Aeronautics and 
Space Administration 

Office of Inspector General 
Lewis Research Center 
Cleveland, Ohio 44135 

0160 April ~6, 1993 

TO: OlOO/Director 

FROM: 0160/0IG Canfer Director, LeRC 

rot\SI\ 

SUBJEC'r: Final Report on Audit of LeRC ,50th Anniversary -
Expenditures 
Report No. LE-93-004 

INTRODUCTION 

During the IIExcha"nge Fund ll 1/ audit (Assignment No. A-LE-
, 92-008), the NASA Office of Inspector General (DIG) identif.l,ed 
questionable expendi turesinvol ving the Lewis 'Research Center's 
(LeRC' s) 50th Anniversary celebration. Because the issue was 
outside the stated scope and objecti'Ves of that audit, the OIG 
initiated an Audit of LeRC 50th Anniversary Expenditur~s 
(Assignment No. A-LE-93~002) and is reporting separately on 
those expenditures. This . audit was conducted under the 
authority contained in NASA Management Instructions '11Q3.27 and 
9910.1, (as revised), and in accordance with generally accepted 
Government auditing standards. ' 

LeRC celebrated its 50th Anniversary with a wide range of 
events. The Celebration was carefully planned to increase 
national and international exposure , for LeRC programs and 
activities. A project ma~ager was assigned ,to provide: overall 
direction; financial support was obtained .from appropriated, 
non-appropriated, and private industry fund.l,ng sources; and, 
events were planned to allow Center employee, . contract-or I 
industry, and public involvement. The final events were 
completed Octob~r 25, 199L. 

OBJECTIVE AND SCOPE 

The audit ob j ecti ves were to deter:ntine if - disbursements 
from fiscal years (FYs) 1991 and 1992 Research and Program 

1/ The , NASA LeRC Exchange is a non-appro~riated fund activity. . 
established to promote and operate activities that 
contribute to the efficiency, welfare; : and morale of Ce,nter 
employees. 
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Management (R&1?M) appropriations to pay for 50th Anniversary 
activities were: (1) consistent with the funding authority; , and 
(2) properly justified and approved. 

All audit work was performed at teRC during ,the pe.riod June 
1992 through Feb"ruary 1993. The work included, reviewing 
applicable funding authorizations and agency . budgetary ?Dlicies; 
interviewing project, financial managemen,t, procurement, and 
other personnel; and, performing limited tests of internal 
controls and financial transactions. In addition, the, i ,ssues in 
this report ·. were discussed with the OIG Attorney-Advisor to 
ensure proper interpretation of appropriation ' law. Thisreview 
included only matters related to the use of R&PM funds 
appropriated during FYs 1991 and 1992 for anniyersary-related 
events. 

RESULTS OF AUDJT 

While LeRC'S SO years of operation was a , significant 
milestone, approx~l'llately $36,7QQ of ". "8 ' 1~91 and. 19~2 
app.ropriat~Q R&PH funds wer. imprOperly expended on 
entertainment. Thes~ expenditures. were ' not authorized by 
Congress or otherwise approved by the proper NASA offi'cials. 
The improper expenditures occurred because the internal controls 
at the Center were not effective. As a result, public laws 
governing use of appropriated funds were violated and legitimate 
R&PM activities at the Center were negatively impacted. 

NASA receives funding to carry out its overall mission and 
individual programs and projects from ' annual Congressional 
appropriations. The annual appropriation billS! (which are 
public law) I and the accompanying C(:mgressional col1lJllittee 
rel'ort$, establish the amounts and specific ' pUrPos-es ,for whiCh 
the funding can be used. Congress allocates the' funding by 
major categories called appropriations. One NASA appropriation
-R&PM--funds civil service salaries and e:8:pensesj ' operating 
facilities, and direct support of research and development 
activities. . 

Appropriated funds cannot be used for purpose~ other than 
for which they were specifically authqrized and intended ." 
According to the "principles of Federal Apprbpri~tions,,. L.;s.w," 
Second Edition, Vol. I, dated July 1991,. using~ appropriated 
funds for entertainment (including food and drink, receptions, 
banquets, music, and recreational facilities) for either 
Government or non-Government personnel is prohibited, unless 
specifically authorized by the appropriation. The principles 
specifically state: . 
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Comptroller General decisions have identified limited 
exceptions to the general prohibition of spending appropriated 
funds for entertainment. The primary exceptions ' r~late ' to 
entertainment or refreshments for formal incentive awards 
programs or activities directly related to accomplishinq the 
agencY's mission. However, the orG does. not believe that either' 
exception applies to the questioned 50th Anniv~rsary. 
expenditures. 

NASA's appropriations f9r FYs 1991 and, 1992 did no.t contain 
specific authorization for entertainment and gift ~xpenses for 
LeRC's 50th Anniversary events. However, thaappropriations did 
contain $35,000 each year for the Acimini$trator' s extraordinary 
expenses. If 50tb AAniversary events hadb~en authorized as , 
extraordinary expenses/ either the Administrator, or.' a desi9Ilee, ~ 
was required to specifically approve the expenditul;~ o~ these 
funds. such approval was neither requested nor obtained. 

As of May 31. 199.2, LeRC had disbursed $287,306 of FYs 199i 
and 1992 R&PM funds to support the 50th Anniversary. Qur review 
focused on payments for 14 large purchase orders accounting for 
$233,750 . (81 percent) of the funds disbursed for ~nniversary 
events. Six of the purchase orders included $36,719 of 
expenditures that involved funds either spent directly on 
entertainment I or used to reimburse the LeRC Exchange , Fund for 
entertainment. 
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purchase Order 

T23506R 

T23543 

75557R 

23167R 

79536A 

23294R 

QUESTIONED PURCHASE ORDERS 

Description 

Decorations for Dinner/ 
Dance, Including 
Lighting and Table 
Centerpieces 

Banquet, Dance Floor 
Decorating 

Food (Luncheon/ 
Refreshments) , 
Decorations, Misc. 

Mu~icians for Dinner/ 
Dance 

Hot Buffet and Other 
Catered Food 

Reception (Coffee, 
Pastries, Fruit) 

Total 

Amount 
QUestioned 

$15,300 1( 

12,500 

5,654 

1,650 

1,233 

382 

$36,719 
=-===::::=== 

* Disbursements for Purcbase Order T23506R totalled 
$23,850; however, $8,550 of the expenditure used to procure 
permanent exhibits is not being questioned. 

The remaining eight purchase orders were for disbursements of 
$188,481 made consistent with authorized R&PM expe'nditures. 

Of the questioned costs, $29,450 (80 percent) were for 
expenditures associated with the 50th Anniversary Dinner Dance 
held at the International Exposition (I-X) Center on October 19, 
1991, an event closed to the public. According to the project 
Manager's files, the planned audience was limited to LeRC 
employees and contractors, other NASA personnel 1 political 
leaders, and emp loyees and contractors from other Government 
agencies. If the general public had been invited, the Dinner 
Dance might have been justifiable as an educational event to 
disseminate information concerning the activities 6f the Center. 
However, that was not the case, because all 270 people attending 
the event wer,e LeRC employees, contractors, and their guests. 
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The unauthorized transactions occurred because controls 
intended to prevent such a situation were not effective. First~ 
the Office of the Comptroller requested that the Budget Office 
(Code 0210) review and approve all anniversary transactions, 
regardless of dollar value, because of their "sensitivity." 
Normally, only orders of $50,000 and higher would be reviewed by 
the Budget Office. While a budget analyst reviewed and approved 
all the purchase requests for the anniversary events except one, 
the OIG does not believe that the requests for the · questioned 
costs were critically scrutinized. For example, the purchase 
requests were not disapproved or referred for higher level 
review, although the impropriety of purohases such as food and 
decorations for a luncheon should have been obvious. 

Second, LeRC purchasing procedures require 
order initiator to completely and accurately 
service or item requested. TWo purchase orders 
this requirement. 

the purchase 
describe the 
did not meet 

Order T23543 for a Dinner/Dance was described as 
"Space at the International Exposi.tion Ce·nter." 

Order T79536A for food was described as 
~Miscellaneous Supplies." 

Proper descriptions would have assisted identifying these as 
unallowable R&PM expenditures. However, by not providing 
specific and accurate descriptions of the services/items being 
requested on purchase orders, the Project Manager who initiated 
the orders circumvented established controls intended to 
preclude invalid or questionable purchases. In addition, the 
documentation in some cases was not sufficiently descriptive to 
give the certifying officer a rec;lsonable basis to assess the · 
appropriateness of the proposed expenditures. 

Third, a certifying officer is responsible for assuring the 
legality of the proposed payments under th.e appropriation or 
fund involved. According to the NASA Financial Management 
Manual, certifying officers should ensure that any doubtful 
questions of law are resolved, prior to certifying a voucher for 
payment. The certifying officer approving payments for the 
anniversary events did not critically review each order before 
certifying them for payment. In some cases, as mentioned above, 
the documentation provided was insufficient for the certifying 
officer to make an informed decision. In those instances where 
the documentation provided was adequate, such as the request to 
pay for a band (i. e., entertainment) I the certifying officer 
should have disapproved the request and not certified it for 
payment. The Financial Management Manual states that certifying 
officers are accountable for any illegal, improper, or incorrect 
payment and may be required to make good to the United States 
the amount of such payments. 
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An additional problem associated with the Dinner Dance was 
that an apparently illegal contract was entered into between 
LeRC and the I-X Center. The Federal Acquisition Regulation 
Subpart 1.6 states that IIContracts may be entered into · and 
signed on behalf of the Government only by contracting 
officers." Although the Project Manager for the 50th 
Anniversary events was not a warranted contractirig officer, he 
signed a contract stating, 11 ••• $12,500 shall be paid out of NASA 
appropriated funds by means of a NASA Lewis purchase order to be 
placed with said NASA Lewis Ex.change by the NASA Lewis Research 
Center in the near future. II . 

According to LeRC officials, the Project Manager signed the 
contract on the advice of the LeRC legal office and there was no 
intent to coromi t Center appropriated funds. On reviewing the 
available documentation, the OIG did not find any evidence that 
the Exchange either intended or authorized the Project Manager 
to be its agent. The Exchange is not empowered to spend 
appropriated funds, and it cannot create an agency permitting 
someone else to do so. LeRC officials acknowledge that the 
contract was poorly worded and subject to misinterpretation 
because the Project .. Manager had no authority to obligate 
appropriated funds. 

RECOMMENDATION 1 

MANAGEMENT RESPONSE 

Concur. The U.S. Treasury will be reimbursed in the amount 
of $36,719. 

EVALUATION OF MANAGEMENT RESPONSE 

LeRC's proposed action is responsive to this 
recommendation. Reimbursing the U.s. Treasury from non
appropriated funds will correct the improper expenditures that 
occurred. 

RECOMMENDATION 2 
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MANAGEMENT .RESPONSE 

Concur. Those who erred in the instant case will be 
counseled regarding their responsibilities for fully and 
accurately describing and reviewing purchase requests. 

EVALUATION OF MANAGEMENT RESPONSE 

LeRC's proposed action is responsive to this 
recommendation. The staff's competence and adherence to 
procedures when preparing, reviewing, and approving J?urchase 
requests is critical to the effective operation of the 1nternal 
controls over expenditures of appropriated funds. 

RECOMMENDATION 3 

MANAGEMENT RESPONSE 

Concur. The LeRC Chief Counsel will . be directed to review 
all contracts utilizing Exchange funds. 

E.VALllATION OF MANAGEMENT RESPONSE 

LeRC I S proposed action is responsi ve to this 
recommendation. Instructions to ensure a legal review of all 
contracts will help prevent improper or illegal contracts for 
which the Center could be criticized. 

Because of the sensitive nature of the improper 
expendi tures, we are requesting to be in the ' concurrence cycle 
for all of the recommendations. 
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We appreciate the courtesy, assistance, and cooperation 
extended by ~eRC personnel contacted during . this review. 

Chester A. Si~sock 

Enclosure 

Appendix A - LsRC's response dated March 26, 1993 
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Appendix A 
National Aeronautics and 
Space Administration NJ\5J\ 
Lewis Research Center 
Cleveland, Ohio 
44135 

. .-. - :-- .J ; . 

0100 

TO: 0160/0IG center Director, LeRC 

FROM: OlOO/Associate Director 

SUBJECT: Draft Report on Audit of LeRC 50th Anniversary 
Expenditures (A-LE-93-002) 

Thank you for the opportunity to review and respond to your 
draft report on the LeRC 50th Anniversary Expenditures 
(A-LE-93-002). Our response to each of the three recommenda
tions follow: 

eIG Recommendation #1: 

LeRC should ensure that the U. S. Treasury is reimbursed 
$36,7l9 which represents the value of anniversary 
expenses improperly paid from the R&PM Appropriation. 

LeRC Response: 

Concur. The U. S. Treasury will be reimbursed in the 
amount of $36,719. 

OIG Recommendation #2: 

LeRC sbould strengthen existing purchasa order review and 
approval procedures to ensure the purchase descriptions 
sufficiently describe the goods and services being 
procured to permit a thorough review and analysis by both 
mana~ement officials and certifying officers. At a 
minimum, LeRC should ensure that: 

Initiators of purchase requests, such as the Project 
Manager of the 50th Anniversary, fully and 
accurately describe all items and services sought to 
be purchased. 

Budget analysts responsible for approving purchase 
orders (1) return or amend and document before 
approval any incomplete (including non-descriptive) 
orders, and (2) critically review orders designated 
"sensitive". 
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Appendix A 

.: 

'certifying officers, prior to ' certityiliej -:-vouchers -: 
for payment, verify the leqa.li ty of proposed - . 
payments under ,the appropriation or fund involved; 
and, if a doubtful question of law exists, resolve 
the question either with assistance available within 
NASA or by requesting a decision from the 
Comptroller General. 

LeRC Response: 

Concur. Those who erred in the instant case will be 
counseled regarding their responsibilities for fully and 
accurately describing and reviewing purchase requests. 

IG Recommendation #3: 

The LeRC Center Direotor should direct the General 
counsel to oritically review all oontracts entered into 
by LeRC employees who, either acting on, their own behalf 
or as an agent of the LeRC Exchange Fund, are using 
monies provided by or through the Exchange Fund. At a 
minimum, the Chief Counsel should ensure that any 
contracts do not purport to obligate Government 
appropriated funds. 

LeRC Response: 

Concur. The LeRC Chief Counsel will be directed to 
review all contracts utilizing Exchange funds. 
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