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United States 
Genera l Account ing Office 
Wash ington, D.C. 20548 

Nat iona l Secur ity and 
Internat iona l Affairs Div is ion 

B-244898 

September 6,199l 

The Honorab le Danie l K. Inouye 
Cha irman, Subcommittee on Defense 
Committee on Appropriat ions 
United States Senate 

The Honorab le Les Asp in 
Cha irman, Committee on Armed Serv ices 
House of Representat ives 

As you requested, we rev iewed the Air Force’s coordinat ion of produc- 
tion and launch schedu les for the Titan IV expendab le launch veh ic le 
program: Although fina l ized data on the Air Force’s restructuring plan 
are not avai lab le, th is report focuses on what is current ly known about 
such coordinat ion efforts and their poss ib le effect on the Pres ident’s 
f isca l year 1992 budget for the Titan IV program, Our overal l ob ject ive 
was to note opportunit ies for sav ings by cit ing instances of unneeded 
and unused funding related to the Titan IV program. 

Background The Titan IV is an unmanned, expendab le launch veh ic le that, along 
with the space shuttle, prov ides the nation’s capab i l ity to propel its 
heav iest sate l l ites into space. The expendab le launch veh ic le option 
became more important to national launch strategy after the Chal lenger 
space shuttle acc ident in January 1986 cut the planned shuttle fleet 
capac ity and disrupted its planned launch schedu les. After the 
Chal lenger acc ident, some satel l ite pay loads des igned for launch on the 
shuttle were redesignated for launch on Titan IV veh ic les. Accord ing to 
Titan IV program offic ia ls, integration of these pay loads introduced 
engineering prob lems that contributed to the de lay in T itan IV launch 

b 

schedu les. 

The Air Force has contracted for a total of 41 Titan IV veh ic les. Four 
veh ic les were launched between 1989 and mid-1991. Another Titan IV is 
schedu led for launch later th is year, and four are schedu led for 1992. 
Al l of the remain ing 32 veh ic les to be produced under the current U.S. 
government contract are schedu led to be launched by the end of 1998, 
although Air Force off ic ia ls stated that some planned launches cou ld 
s l ip. 

Each Titan IV launch veh ic le is made up of a core, a fair ing, and a set of 
so l id rocket motors. These parts are shown on a schemat ic drawing of 
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the T i tan IV that appears in append i x I. So l i d  rocket motors, a l ong w ith 
l i qu id rocket eng i nes in the core, prov i de the propu ls i on for the T i tan IV. 
A  so l i d rocket motor upgrade program , intended to a l l ow the T i tan IV to 

l l aunch heav i er sate l l i tes, reduce manua l  product ion processes through 
automat i on, and prov i de greater re l i ab i l i ty, i s current ly undergo i ng 
deve l opment and test ing. 

The T i tan IV ma y  a l so have an opt iona l upper stage to prov i de the add i- 
t iona l booster capac i ty that s ome sate l l i te pay l oads requ ire to reach 
the ir i ntended orb it. The Inert ia l Upper Stage (IUS) has been used on a 
comb i nat i on of shutt le, T i tan 34D, and T i tan IV veh i c l es s i nce 1982. 
Wh i l e  the IUS i s  managed as a separate program  with its own program  
off ice and budget, the newer Centaur upper stage i s managed and budg- 
eted as an integra l part of the T i tan IV program . 

The A ir Force p l ans eventua l l y to have three l aunch comp l e xes for the 
T i tan IV: two at Cape Canavera l  A ir Force Stat ion, F lor i da, and one at 
Vandenburg A ir Force Base, Ca l i forn ia. A  fourth comp l ex, SLC-6 at Van- 
denburg, has not been funded. Accord i ng to program  off ic ia ls, T i tan IV 
launch requ irements can be met without the fourth l aunch s ite, but l oss 
of the s ite reduces backup l aunch capab i l i ty. The So l i d  Rocket Motor 
Assemb l y  and Read i ness Fac i l i ty, current ly under construct ion at Cape 
Canavera l , F lor i da, wi l l  serve the two l aunch comp l e xes at that locat ion 
and i s des i gned to prov i de the capab i l i ty to assemb l e  both the so l i d 
rocket motor and the so l i d rocket motor upgrade. 

Resu l ts in B rief ,*‘t Program de l ays and uncerta int ies ma y  resu lt in l ower fund ing requ ire- 
ments for f isca l years 1992 and 1993 for the T i tan IV program . The 

‘#,Air Force i s p l ann i ng a s l owdown of product ion to better synchron i ze b 
t product ion and l aunch schedu l es for the T i tan IV expendab l e l aunch 

veh i c l e program . S i nce T i tan IV program  off ic ia ls and the contractor 
have not yet reached agreement on the rev i sed schedu l e and cost est i- 
mate, spec i f i c informat i on about the impact on the budget i s not yet 
ava i l ab l e. In add it ion, not a l l  of the f isca l year 1992 procurement 
fund ing ma y  be needed for the so l i d rocket motor upgrade due to pro- 
gram  de lays. 

Program uncerta int ies a l so ra ise quest i ons about the long- lead fund ing 
and future fu l l procurement of two IUS veh i c l es. F irst, the Defense 
Support Program sate l l i tes that are to be boosted by the two IUS veh i c l es 
are not yet on contract, and the ir l aunch i s expected to be de layed. 
Second, wh i l e the A ir Force p l ans to cont inue long- lead fund ing for the 
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two IUS veh ic l es in f isca l year 1992, they p lan to s l ip fu l l product ion 
unt i l 1996. F ina l l y, the IUS acqu is it i on strategy may no longer be cost- 
effect ive s i nce the Nat iona l Aeronaut i cs and Space Admin istrat ion 
(NASA)-a p l anned partner in the IUS procurement-may no longer be 
part ic ipat ing in a coord i nated buy. 

Construct ion costs for the So l i d Rocket Motor Assemb l y and Read i ness 
Fac i l i ty at T itan IV’s Cape Canavera l  l aunch s ite were less than 
expected. Therefore, $36.5 mi l l i on of funds from the Air Force mi l i tary 
construct ion appropr iat ion for f isca l year 1990 can be resc inded. 

Product i on to Be 
S l owed Down 

Program off ic ia ls p l an to s l ow T itan IV product ion to address recogn i zed 
prob l ems in synchron i z i ng product ion and l aunch schedu l es. Before th is 
s l owdown, more veh ic l es were schedu l ed to be produced each year than 
were needed to sat isfy l aunch requ irements. We  attempted to conduct a 
veh ic l e-by-veh ic l e cost ana lys i s to determ ine the impact of l aunch 
de l ays on fund ing requ i rements but cou l d not do so because ne ither the 
program off ice nor the contractor ma inta i ned costs by ind iv idua l 
veh ic le. 

De l ays in the construct ion and renovat ion of l aunch fac i l i t ies and eng i- 
neer i ng prob l ems assoc i ated with integrat ing former space shutt le pay- 
l oads with T itan IV veh ic l es were ma jor contr ibutors to de l ays in the 
T itan IV launch schedu l e. Program off ic ia ls n ow exp la i n that ear l i er 
est imates for repa ir i ng and construct ing l aunch fac i l i t ies were over ly 
opt im ist ic. In add it ion, a l l of the veh ic l es under the current contract are 
ass i gned to sate l l i tes or ig ina l l y i ntended to be l aunched on the shutt le. 
As a resu lt, much work is requ ired to ta i lor the veh ic l es to the pay l oads. 

c 
A lthough on ly 41 veh ic l es are under contract, the December 1990 T itan 
IV Se lected Acqu is i t i on Report descr i bes the tota l program as inc lud ing 
66 veh ic l es at an est imated cost of $18.3 b i l l i on over a 16-year per iod. 
The current 4 l-veh ic le contract with Mart in Mar ietta runs through 
f isca l year 1996, but the program off ice p l ans to extend the contract and 
s l ow product ion. 

Ear ly in 1990, T itan IV program off ice staff and emp l oyees of Mart in 
Mar ietta, the pr ime contractor, began exp lor ing ways to more c lose ly 
corre late product ion and l aunch schedu l es. After more than a year of 
study ing a lternat ives, program off ic ia ls p l an to restructure the program 
by s l ow ing product ion from 8-10 veh ic l es per year to not more than 6 
veh ic l es per year beg i nn i ng in f isca l year 1992. As of August 1, 1991, 
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the T itan IV program off ice and the contractor were in the process of 
rev is i ng pre l im inary cost and schedu l e est imates, but deta i l s had not 
been comp leted. A lthough off ic ia ls in the program off ice showed us 
rough est imates, they were not ab le to def ine exact ly how the ant ic i- 
pated changes wou l d affect f isca l year 1992 fund ing requ i rements for 
the T itan IV program or for c lass if ied sate l l i te programs, wh ich a lso pro- 
v ide T itan IV fund ing. 

Program Fund i n g The T itan IV program is funded both by d irect appropr iat ion and by 
c lass if ied sate l l i te programs that use T itan IV to l aunch the ir pay l oads. 
The Pres ident’s 1992 budget requests $6308 mi l l i on in d irect appropr ia- 
t ions for the T itan IV program with the fund ing earmarked for non- 
veh ic l e procurement items, Tab l e 1 prov i des the ant ic i pated a l l ocat ion 
of the budget as pro jected by Air Force headquarters off ic ia ls in 
January 1991 and as rev ised in Ju ly 199 I. 
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Tab l e 1: Budget Al l ocat ion for T i tan IV 
Program for 1992 Do l l a rs i n m i l l i o ns - 

Appropr iat i on Account 
3020 M iss i l e Procurement 

Budget Al l ocat ion 
Jan. 1991 Ju l y 1991 

L a u n c h  Serv i c es $ 1 37.3 $163.0 
Product i o n S l owdown/ 

Product Improv ement 
Pecu l i a r Support 

Requ i r ements 
Product i o n Support 
Award/Incent i v e F e e s  
Prope l l a nts 

58.7 29.7 

37.5 37.5 
14.7 20.7 
27.8 22.2 
12.0 6.3 

Other 4.7 13.3 
Subtota l  $292.7 $292.7 

3 3 0 0  Mi l i tary Construct i on 
Cep?f i ;;;F;rocess i ng Fac i l i ty 

$ 24.0 $24.0 
3400 Operat i ons and 

Ma i ntenance 
$70.2 $70.2 

3 6 0 0  Research, 
Deve l opment, Test, and 
Eva luat i on 

L a u n c h  Veh i c l e  11.0 11.0 
L a u n c h  Comp l e x  4 0  59.7 46.1 
Centaur Process i n g  Fac i l i ty 12.1 12.3 
Pay l o a d  Integrat i on 14.9 28.5 
Syst ems Eng i n eer i n g  a n d  

Product i o n Ma n a a eme n t  16.9 16.9 
L a u n c h  Commun i c a t i o n s  

Deve l o pment  
Prog r am Off i ce Support 

a n d  Other Gov e r nmen t  
costs 

Subtota l  

15.0 15.0 
l  

14.3 14.1 
$143.9 $143.9 

Tota l  
- 

$530.8 $530.8 

Program off ic ia ls est imate that in f isca l year 1992 the program  wi l l  a l so 
rece i ve $774.3 m i l l i on from  var i ous c lass i f i ed sate l l i te programs.  
Because of the compartmenta l i z ed nature of the data, l im ited informa- 
t ion was ava i l ab l e on c lass i f i ed sate l l i te fund ing for the T i tan IV. 
Tab l e 2 shows ant ic i pated T i tan IV program  fund ing both for l aunch 
veh i c l es and non-veh i c l e support broken out by source-d irect T i tan IV 
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program fund ing and fund ing prov ided by c lass if i ed users.’ As shown, 
c lass if i ed users are expected to fund a l l veh ic l e costs and 43 percent of 
non-veh ic l e procurement costs for the T itan IV in f isca l year 1992. 

Tab l e 2: Ant ic i pated F isca l Year 1992 
Fund l ng Do l l ars in m i l l i o ns 

Veh ic l e Non-veh ic l e Tota l 
Class if i ed Users $366.1 $408.2 $774.3 
T itan IV Program 0.0 530.8 530.8 
Tota l $388.1 $939.0 $1,305.1 

Data on T itan IV program fund ing are taken from the Pres ident’s budget for T itan IV for f isca l year 1992 
Data on c lass if i ed user fund ing were prov ided by the T itan IV program off ice. 

Class if i ed user fund ing for f isca l year 1992 is intended to cover port ions 
of the cost of 16 T itan IV veh ic l es. Because user fund ing is author ized 
and appropr iated on a l-year bas is, veh ic l e costs noted above do not 
inc lude tota l cost for any one veh ic le. 

Impact of S l owdown Accord i ng to an Air Force headquarters off ic ia l, a lthough s l ow ing 

and De l ays on 
Program Costs 

T itan IV product ion may eventua l l y i ncrease overa l l  program costs, the 
budgetary requ i rement for T itan IV may be reduced by $47 mi l l i on in 
f isca l year 1992 and by $11 mi l l i on in f isca l year 1993. Pre l im inary est i- 
mates by program off ic ia ls of add it iona l costs due to the s l owdown, 
inc lud ing those for the so l i d rocket motor and upgrade, range from 
approx imate l y $629 mi l l i on to approx imate l y $769 mi l l i on. A ir Force 
headquarters off ic ia ls noted that about $350 mi l l i on of the pro jected 
add it iona l costs wou l d be incurred under the current product ion 
schedu le; therefore, these costs shou l d not be attr ibuted to the s l ow- 
down. In est imat ing the cost of the s l owdown, program off ic ia ls cons id- 
ered: (1) contractor overhead; (2) storage, ma intenance, and 
rep l acement of equ i pment; (3) contract changes; and (4) success incen- 
t ives and award fees. The ir ana lys i s does not inc lude offsett ing costs, 
such as storage, retrof it, or other mod if i cat ions, wh ich cou ld have 
occurred had l aunch veh ic l es been produced before they were needed. 
As of August 1, 1991, program off ic ia ls were st i l l negot iat ing rev ised 
costs with the pr ime contractor. 

‘Non-veh i c l e  support i nc l udes i tems such as l a unch serv i ces, product improvement, i ncent i ve fees, 
and prope l l a nts. 
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Add it iona l Potent ia l  
for Reduced Fund i ng 

Sol id Rocket 
Upgrade 

Motor Accord ing to Air Force off ic ia ls, $10-17 mi l l ion in procurement funds is 
des ignated in the f isca l year 1992 Pres ident’s budget for the extra costs 
needed to s low down product ion of the so l id rocket motor and the so l id 
rocket motor upgrade. Because numerous prob lems have de layed the 
trans it ion of the so l id rocket motor upgrade program from deve l opment 
and test ing to product ion, we be l i eve that not al l of the f isca l year 1992 
procurement fund ing may be needed. Furthermore, cost increases attr ib- 
uted to the s l owdown need to be scrut in ized due to the cont inu ing 
prob lems de lay ing the in it iat ion of product ion. 

Severa l inc idents have de layed deve l opment of the rocket upgrade. In 
March 1989 a fire at the contractor’s Hercu les p lant caused extens ive 
damage de lay ing product ion capab i l i ty. Dur ing the cast ing of the first 
so l id rocket test motor in December 1989, the prope l l ant de-bonded from 
the case l in ing of the motor. Thus the case l in ing had to be redes igned. In 
June 1990, a segment of the first test motor was damaged dur ing move- 
ment, resu lt ing in the loss of that motor segment, In September 1990 a 
crane acc ident dur ing movement of one of the test motor segments 
resu lted in an exp los ion that damaged the so l id rocket motor test stand. 
These four inc idents resu lted in a 17-month de lay to the so l id rocket 
motor upgrade program. 

On Apri l 1, 1991, dur ing the first stat ic f ir ing test of the rocket motor 
upgrade, the test motor exp loded. Th is fifth inc ident was sti l l under 
invest igat ion in June 1991, but resu lts of a pre l im inary program off ice a 
rev iew ind icate that product ion of the so l id rocket motor upgrade wi l l 
be de layed by at least 1 year beyond the current ly schedu led product ion 
in it iat ion date of October 199 1. 

Inert ia l Upper Stage 

Y 

Dur ing cons iderat ion of the f isca l year 1991 Appropr iat ions Act, Con- 
gress approved long- lead procurements for the IUS in both f isca l years 
1991 and 1992. Congress’ act ion to fund long- lead items for 2 years was 
based on the expectat ions that (1) the Air Force wou ld rea l ize s ign if i- 
cant sav ings from a coord inated procurement of IUS’S with NASA and (2) 
there were f irm requ irements for the IUS veh ic les. 
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Ear ly in 1991, the IUS program off ice put long- lead i tems for two IUS 
veh ic l es on contract for $9.1 mi l l i on. In the f isca l year 1992 budget 
request, the Air Force asked for $29.6 mi l l i on for the second year of 
long- lead procurement for these veh ic l es. Accord i ng to the IUS program 
off ice, about $112 mi l l i on was to have been requested in f isca l year 1993 
for produc i ng those two veh ic l es. Air Force off ic ia ls were aware that the 
procurement schedu l ed for f isca l year 1993 was 2 years ear l i er than 
requ ired, but they cons i dered the ear ly procurement to be cost-effect ive. 

In Apr i l  1991, when we quest i oned the IUS program off ice about the 
need for the i n it iat ion of the procurement of these veh ic l es ( in l ight of 
the ant ic i pated T itan IV s l owdown), IUS program off ic ia ls were unaware 
of the p l anned T itan restructur ing. However, IUS program off ic ia ls sa id 
that de l ays in fund ing cou l d adverse l y affect the industr ia l base for the 
IUS and i ncrease program costs. At that t ime, the IUS program off ice est i- 
mated that a l-year de l ay of f isca l year 1992 fund ing cou l d cost the 
program $30 mi l l i on as a resu lt of inf lat ion and the cost of reta in ing 
contractor personne l  for integrat ion and l aunch serv ices. 

Congress i ona l  act ion and add it iona l Air Force fund ing requests for f isca l 
year 1992 long- lead procurements accurred pr ior to the restructur ing 
and s l owdown of the T itan IV program. The two IUS’S for wh i ch the 
long- lead f isca l year 1992 fund ing is requested are des i gnated for use 
with T itan IV veh ic l es that are not among the 41 veh ic l es i nc l uded in the 
current T itan IV contract. Add it iona l l y, the IUS’S are to be used to boost 
Defense Support Program sate l l i tes, wh i ch a lso are not yet on contract 
and whose l aunch is expected to be de layed. 

In comment i ng on a draft of th is report, Air Force off ic ia ls sa id that the 
Air Force had mod if i ed the IUS program to respond to chang i ng Defense 
Support Program launch requ irements. These off ic ia ls to ld us that the 
mod if i cat ions met the ir requ i rements at both the l owest cost and r isk to 
the government. After eva luat ing severa l opt ions, inc lud ing procure- 
ment of add it iona l Centaur rather than IUS veh ic l es, the Air Force has 
dec i ded to postpone fu l l fund ing and product ion of the two IUS veh ic l es 
unt i l f isca l year 1995. However, the Air Force sti l l p l ans to go ahead 
with the f isca l year 1992 long- lead procurement for two veh ic l es 
because of concern that some of the subcontractors wou l d go out of bus- 
iness. Accord i ng to Air Force off ic ia ls, NASA’S part ic ipat ion in the IUS 
procurement is now uncerta in. If NASA does not part ic ipate, the Air 
Force procurement wi l l mark the end of the IUS program. 
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Wh i l e  we have not exam i ned the potent ia l impact on the industr ia l base 
of de l ay i ng long- lead fund ing, there have been gaps in IUS procurement 
in the past without a catastroph ic effect. 

Potent i a l  Resc i ss i on We  have ident if ied a potent ia l resc i ss i on of $36.6 m i l l i on in f isca l year 
1990 A ir Force m i l i tary construct ion fund ing for the T i tan IV program . 
Because construct ion costs were l ess than est imated, s ome of the f isca l 
year 1990 funds appropr iated for construct ion of the So l i d  Rocket Motor 
Assemb l y  and Read i ness Fac i l i ty at T i tan IV’s Cape Canavera l  l aunch 
s ite w i l l  not be needed. 

In f isca l year 1990, Congress appropr iated $89 m i l l i on for the motor 
assemb l y  fac i l i ty. However, the fac i l i ty contract was awarded for con- 
s i derab l y l ess than pro jected. W ith more than ha lf of the construct ion 
comp l eted, program  off ic ia ls now est imate the costs for the fac i l i ty w i l l  
not exceed the $61 m i l l i on that has a l ready been re l eased to the T i tan IV 
program . 

The A ir Force Syst ems Comman d  reprogramme d  approx imate l y $2.5 
m i l l i on of the $89 m i l l i on or ig i na l l y appropr iated for the motor 
assemb l y  fac i l i ty in the f isca l year 1990 m i l i tary construct ion budget. 
As  of Ju l y 1, 1991, the rema i n i n g $35.5 m i l l i on had not been 
reprogrammed .  In comment i n g  on a draft of th is report, A ir Force off i- 
c i a l s i nd i cated that they were cons i der i ng reprogram m ing these funds to 
other f isca l year 1990 construct ion efforts. 

Matters for 
Congress i ona l  
Cons i derat i on 

Congress ma y  w i sh to cons i der requ ir i ng the Secretary of Defense to 
report to the House and Senate Comm i ttees on Armed  Serv i ces and 
Appropr i at i ons on the fo l l ow ing i ssues pr ior to ob l i gat ing f isca l year 
1992 funds: 

c 

. deta i l s of the p l anned T i tan IV product ion s l owdown and the impact of 
th is product ion s l owdown on f isca l year 1992 fund ing requ irements for 
the T i tan IV and assoc i ated c lass i f i ed users; and 

l ana l ys i s of a lternat ives to long- lead fund ing in f isca l year 1992 and pro- 
curement in f isca l year 1995 of two IUS veh i c l es g i ven the uncerta int ies 
in the program . 
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Congress shou ld a lso note that $35.6 mi l l ion cou ld be resc inded from the 
f isca l year 1990 Air Force mi l itary construct ion appropr iat ion prov ided 
for the construct ion of the Sol id Rocket Motor Assemb ly and Read iness 
Fac i l ity. 

Append ix II d iscusses in deta i l our ob ject ives, scope, and methodo logy. 
Ma jor contr ibutors to th is report are l isted in append ix III. 

We are send ing cop ies of th is report to the Cha irmen, Senate Committee 
o n  Armed Serv ices and House Committee on Appropr iat ions, Subcom- 
mittee on Defense; the Secretar ies of Defense and the Air Force; and the 
Director, Off ice of Management and Budget. Cop ies wi l l be made ava i l- 
ab le to others on request. 

Please contact me on (202) 276-4268 if you or your staff have any ques- 
t ions concern ing th is report. 

Nancy R. Kingsbury 
Director 
Air Force Issues 
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Append i x I 

T ita n  IV Config u rat ion 

Opt lona l  Centaur or Inert ia l Upper Stage 

Motor or Upgrade 
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Append i x II 

Ob ject ives, Scope, and Me thodo logy 

Our in it ia l ob ject ive was to rev i ew the At las, De lta, T itan II, and T itan 
IV expendab l e l aunch veh ic l e programs in order to ident ify schedu l e d is- 
crepanc i es between Air Force l aunch veh ic l e product ion rates and space 
l aunch p lans. Later, we narrowed our scope to T itan IV schedu l e d is- 
crepanc i es that m ight affect the Pres ident’s f isca l year 1992 budget. 

We  interv iewed T itan IV program off ic ia ls and rev i ewed pert inent pro- 
gram documents, l aunch and product ion schedu l es, and fund ing and 
budget data at the T itan IV Systems Program Off ice, Space Systems 
Div is ion, Air Force Systems Command, Los Ange l es, Ca l iforn ia; Air 
Force Space Command, Peterson Air Force Base, Co lorado; Off ice of the 
Ass istant Secretary of the Air Force (Acqu is it ion), Pentagon, Wash- 
ington DC.; and Mart in Mar ietta Corporat ion, L itt leton, Co lorado. We  
a lso interv iewed Inert ia l Upper Stage program off ic ia ls and rev i ewed 
program documents at the Inert ia l Upper Stage Program Off ice, Space 
Systems Div is ion, Los Ange l es, Ca l iforn ia. 

The cont inu i ng changes generated by the restructur ing of the T itan IV 
program l im ited the ava i lab i l i ty of deta i l ed, current cost and schedu l e 
data for the T itan IV program and its so l i d rocket motor upgrade. 
Because the T itan IV program does not ma inta i n un it cost data by 
veh ic le, our ana lys i s of annua l  fund ing requ i rements was extreme ly 
l im ited. 

We  performed our rev i ew between August 1990 and June 1991 in accor- 
dance with genera l l y accepted government aud it i ng standards. Because 
the rev i ew focused spec if ica l l y on i ssues affect ing the f isca l year 1992 
budget, we d id not exam ine interna l contro ls or agency comp l i ance with 
regu lat ions. A lthough we d id not obta in off ic ia l wr itten agency com- 
ments, we obta i ned informa l comments from the T itan IV Systems Pro- 4 
gram Off ice, the Inert ia l Upper Stage Program Off ice, Headquarters, 
Un ited States Air Force, and the Off ice of the Secretary of Defense, and 
incorporated the ir comments as appropr iate. 
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Append i x III 

Ma jor Con tributors to Th is Repo rt 

Nat i ona l  Secur ity a nd Norman J. Rabk i n, Assoc i ate Director 

Internat i ona l  Affa irs 
Ju l i a Denman, Ass istant Director 

D iv is ion, Wash i ngton, 
DC. 

Denver Reg iona l 
Off ice 

Suzanne Macfar l ane, Eva luator- i n-Charge 
Janet Bower, Eva luator 
E lena Tomorwitz, Eva luator 
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