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Executive Summq . 

Purpose The Federal Aviation Administration (FAA) projects that 36,000 daily 
flights will transport nearly 2 million passengers by 1997. In 1985, 
nearly 25,000 da3ly flights carried an estimated 1 million passengers 
throughout the United States. In view of aging faclhties and equipment, 
FAA has undertaken a maJor overhau1 of its ar traffic control system to 
meet this increased demand. Specifically, FAA plans to spend over $16 
bllhon by the year 2000 to upgrade and modermze facilities and equlp- 
ment to meet the projected mcrease in an- traffic more effectively and 
economically. This technologically complex overhaul, known as the 
National Airspace System plan, 1s one of the largest clvll procurement 
programs in the history of the federal government 

The Chairman, Subcommittee on Transportation, House Committee on 
Appropriations, asked GAO to initiate a continuing review of FAA'S Imple- 
mentatlon of the plan. This report, one of several GAO has issued, 
focuses on FAA'S management of the procurement process for major plan 
projects 

Background In 1981, FAA initiated the National Alrspace System plan to modernize 
the nation’s ar traffic control system, which is presently plagued by 
technically obsolete equipment To successfully implement the plan, FAA 

must effectively manage over 150 mdlvldual proJects involving hun- 
dreds of contracts, ensuring that they are on schedule and within esti- 
mated costs. The Department of Transportation, which has the final 
acqulsltlon authority for the plan, has designated 11 of the 150 proJects 
as major system proJects on the basis of their cost and importance. 
These 11 projects will cost about $8 billion, or one-half of the total plan 
cost. 

In 1976, the Office of Management and Budget (OMB) established its Cir- 
cular A-109 as the principal process for acquiring major systems m the 
federal government To avoid the problems previously experienced m 
acquiring major systems, Circular A-109 recommends decisionmaking at 
four critical stages of a maJor system’s acquisltlon The process attempts 
to avoid the premature commitment of a project to full-scale develop- 
ment and production by conducting periodic reviews of a proJect’s cost, 
schedule, and performance. These reviews serve as the basis for the pro- 
ject’s advancement in the process, leading ultimately to award of a con- 
tract for full production. 
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Results in Brief FAA consistently moved projects mto the last two stages of the acquisi- 
tion process although they fell short of satisfying the approval criteria 
set forth m Circular A-109 None of the 11 major system projects were 
submitted for approval at either of the first two key decision points in 
the A-109 acquisition process, Projects were submitted with unreliable 
cost and schedule estimates, justifications required major revisions, and 
required prodect documentation was missing FAA believed that these 
systems were sufficiently developed to be approved at one of the final 
two acquisition phases Subsequently, however, all 11 systems expe- 
rienced cost increases and/or schedule delays 

In the past year, FAA and the Department have made progress m mcor- 
poratmg A-109 prmciples and requirements mto their acquisition pro- 
cess These recent improvements ~111 have only a limited effect on the 
11 major systems because they are already m the final acquisition 
phases. Nevertheless, closer adherence to A-109 prmciples, mcluding 
operattonal testing prior to making production decisions, could reduce 
mcidences of cost mcreases and/or schedule delays m implementmg the 
remainder of the NAS plan. 

Principal Findings 

FAA Did Not Follow A-109 Because of the cost and technological complexity of the maJor systems 

Acquisition Process necessary for implementing the National Airspace System plan, those 
systems should be subjected to the periodic, detailed review process out- 
lined by OMB Circular A-109, GAO found that throughout the plan’s his- 
tory, F’AA had not closely followed the A-109 guidelines. Five of the 11 
maJor systems projects advanced directly to the final production phase, 
and two others are awaiting a production decision. The remaining four 
major systems advanced directly to the phase just prior to production 
FAA did not submit any of the 11 major systems for approval at either of 
the first two key decision points m the acquisition process outlmed by 
A-109 FAA beheved the systems represented off-the-shelf technology 
and were sufficiently developed to enter the acquisition process at these 
later phases. 

However, the proJects did not meet the A-109 approval criteria to 
advance to the next acquisition phase, and all 11 major systems have 
subsequently experienced cost increases and/or schedule delays For 
instance 
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. FAA requested the Department’s approval to proceed mto full production 
for the acquisition of the Terminal Radar project m February 1980 by 
submitting an acquisition paper, At that time, FAA estimated the cost of 
the project to be $154 million Accordmg to the current Terminal Radar 
program manager, the system proposed by that acquisition paper would 
not have met FAA'S needs. In a revised acquisition paper submitted in 
September 1981, FAA increased the cost estimate to $339 million, based 
on the addition of required subsystems 

l A project crucial to the success of the plan is the Advanced Automation 
System. According to FAA, the purpose of this system is to Increase auto- 
mation capability to handle the projected increase in flights and to 
enhance the productivity of the an- traffic controller workforce. GAO, in 
a July 1986 report, questioned FAA’s decision to award a production con- 
tract for this $3 billion system without first havmg operational test and 
evaluation data FAA recently agreed to restructure the acquisition 
strategy for the system to provide some operational testing prior to 
production. 

FAA Is Now Responding to FAA has recently undertaken measures to correct deficiencies in its 

Need to Conform to A-109 acquisition process In addition to issuing its first Standard Operating 

Principles Procedures to be followed m acquiring major systems, the agency has 
also established test and evaluation policies and procedures FAA 1s also 
rethmkmg its approach to acquiring individual systems In general, 
FAA’S recent improvements will have limited effect on those systems that 
have already advanced to the final acquisition phases. Nevertheless, GAO 

believes that FAA and the Department have made sigmficant progress in 
the past year by mcorporatmg A-109 prmciples and requirements mto 
their acquisition process. 

Recommendations GAO recommends that the FAA Admmlstrator ensure that 

. the major system projects not yet m the production phase be subjected 
to operational testing as recommended by OMB Circular A-109 and the 
resulting data be made available for the Department’s production deci- 
sions and 

l new projects be included in the improved acquisition process and receive 
the level of management review prescrrbed by OMB Circular A-109, and 
these projects be, in fact, sufficiently developed and documented to jus- 
tify entering the acquisltlon process at the phase proposed 
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Agency Comments GAO furnished copies of its draft report to the Department of Transpor- 
tation for its official review and comment, but the Department did not 
provide comments However, GAO did meet with and discuss the draft 
report with Department and FAA offrcrals, and their comments have been 
considered in the final version of the report Basically, the FAA offrclals 
believed that the maJor system proJects were sufficiently developed to 
enter the later acqulsltlon phases. GAO'S analysis of the 11 maJor system 
projects, however, shows that the projects did not meet Circular A-109 
approval criteria for advancing in the acqulsltlon process and that all 
have experienced cost increases and/or schedule delays. 
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Chapter 1 

Introduction 

In 1985, an estimated 1 milhon passengers traveled on nearly 25,000 
daily airline flights throughout the United States The Federal Aviation 
Admmistration (FU), which has the mission of safely controlling the 
nation’s air traffic, predicts that by 1997, domestic air traffic wrll 
increase to nearly 2 million passengers aboard over 36,000 daily flights. 

Because of aging facilities and equipment and the projected increase in 
air traffic, FAA embarked on a plan to modermze the nation’s au- traffic 
control system in December 1981. Known as the National Airspace 
System (NAS) plan, this ambitious effort represents one of the largest 
crvll procurements m the history of the federal government 

Office of Management and Budget (OMB) Circular A-109 establishes the 
process by which executive agencies are to procure major systems, such 
as those included in the NAS plan The process is intended to minimize 
the risks associated with procuring major systems and the potential for 
acquiring major systems which do not meet the government’s needs. To 
achieve its intended purpose, Circular A-109 recommends a phased 
acquisition process, with reevaluations of the systems in terms of cost, 
schedule, and performance at four key decision points durmg the acqui- 
sition process. 

Overview of the 
National Airspace 
System Plan 

Faced with the projected increase m au-space system demand and the 
need to replace aging facilities and equipment that had evolved over 40 
years, FAA issued its NAS plan to modernize and improve the nation’s air 
traffic control system by the year 2000. The plan emphasizes higher 
levels of automation, the changeover from tube-type electromc equip- 
ment to solid-state devices, and the consohdation of facilities. 

FAA did not have a firm cost estimate at the time it published the pins 
plan but subsequently projected the cost at about $9 billion FAA also 

estimated that rmplementation of the plan would result m savings in 
system operations and maintenance costs of $24.5 billion through the 
year 2000. These savings would be achieved primarily through 
enhanced productivity, a reduced work force, and consohdation of 
facilities. 

The NAS plan is a major undertaking. It involves over 150 individual 
projects, 11 of which the Department of Transportation (uo-r) has desig- 
nated as major system projects because of their cost and importance 
FAA must manage hundreds of contracts wrth over 1,000 “interfaces” 
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(where the implementation of one project directly affects the implemen- 
tation of another) to ensure that the plan’s projects come together at the 
right time and at the projected cost For example, the critical Advanced 
Automation System interfaces with many other NAS plan projects, 
including the Host Computer project, the Mode S surveillance system, 
and the Voice Switching and Control System. Problems occurring m any 
of these related programs represent risks to the planned implementation 
of the Advanced Automation System 

To assist the agency in managmg the NAS plan, FAA hired a systems engi- 
neering and integration contractor (SEIC) in 1984 at a cost of $684 mil- 
lion. Subsequent modifications to the contract have increased the SEIC'S 

responsibilities and the cost of the contract to $782 million. Additional 
cost increases totalmg an estimated S 100 m&on to $130 million are cur- 
rently being negotiated 

One of the SEIC'S first activities was to audit the NAS plan In an August 
1984 report, the SEIC stated that the plan could be implemented and 
would meet FAA'S projected needs.’ However, the SEIC also reported that 
for a number of reasons, including better proJect defmltion, increases m 
scope, and techmcal problems, 30 percent of the NAS plan project sched- 
ules had already slipped from 1 to 3 years smce FAA first published the 
NAS plan Because of these slippages, the SEIC found that the overall plan 
schedule was in Jeopardy. 

Figure 1.1 shows the number of years of delay currently proJected for 
the first and the last on-site implementation for each of the 11 maJor NAS 

plan projects. For example, the May 1986 NAS Program Master Schedule 
Baseline indicates that the first and last on-site implementation for the 
Advanced Automation System (AAS) will be delayed 3 and 8 years, 
respectively, from the dates origmally estimated m the December 1981 
NAS plan. 

‘NAS Plan Audit Repoo (Mar-b Marietta Aerospace, Air Traffic Control Dlvlslon, Aug 1984) 
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Figure 1.1: Number of Years of Estimated Delays in Major NAS Plan Projects 
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The SEIC also reported that, while the estimated funding (which had 
been revised to $11.4 billion) appeared to be adequate, there was an 
equal chance of the cost either underrunnmg or overrunnmg the es& 
mate. The SEIC reported that the NAS plan’s cost could possibly increase 
from the lack of early program controls and firm baselines and the mtro- 
duction of totally new system test and implementation approaches Spe- 
cifically, the SEIC noted 

l the absence of well-defined project-level requirements and implementa- 
tion plans, 

l inadequately planned equipment quantities to meet requirements, and 
. the lack of firm project milestones. 

In its 1984 audit, the SEIC concluded that FAA had overstated the esti- 
mated NAS plan cost savings (projected at that time to be $19.9 bllhon) 
by approximately 10 percent. The SEIC’S audit concluded that the 1984 
NAS plan had underestimated the labor requirements to operate and 
maintain the NAS in the 1990 to 2000 period. The SEIC cautioned that 
further delays in facility consohdatlons, project schedule slips, and pro- 
Ject start-up delays would continue to erode the plan’s proJected savings. 

As currently defined by FAA, the NAS plan is an $11 7 billion, 1 l-year 
plan (fiscal years 1982-92). The S 11 7 bilhon figure does not mclude pro- 
ject funds provided before 1982, research and development funds asso- 
ciated with the NAS plan projects, or project funding that will be 
required after 1992 With all of these excluded costs added to the $11.7 
bilhon figure, the NAS plan will cost over $16.6 billion Additionally, this 
$16.6 billion figure does not mclude an estimated $550 million for the 
Terminal Doppler Weather Radar proJect. This project will provide air 
traffic controllers with mformation concerning wmd velocity and direc- 
tion considered critical m identifying potential wind shears FAA plans to 
include the Terminal Doppler project as part of the NAS plan at a later 
date 

According to congressional hearings held in April 1986, FAA’S estimate of 
NAS plan savings has steadily declined in successive MS plan pubhca- 
tlons, from $24.5 billron m December 1981 to $21.5 billion in 1983, $19.9 
billion m 1984, 318.3 billion in 1985, and $16.5 billion in 1986 FAA’S 

Admmistrator attributes this downward trend to the followmg factors. 

l Projections of air traffic activity, a major factor used m the calculation 
of NAS plan savings, is currently lower than originally forecast. 
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9 FAA has refined its assessment of an- traffic personnel productivity 
improvements for specific au- traffic control prolects, such as the 
Advanced Automation System, the Flight Service AutomatIon System, 
Automated En-Route Air Traffic Control, and Area Control Facilities, 
and the net effect has been further reductions in projected savings 

l The SEIC'S audit of the projected field maintenance personnel cost reduc- 
tions concluded that only a “one-third reduction in technical staff” is 
achievable rather than the 50-percent reduction calculated in earlier 
plans. 

l Estimated leased commumcations cost savings are lower than were ini- 
tlally calculated because of higher actual costs incurred as a result of 
industry deregulation 

Addltlonally, FAA'S Administrator has reportedly stated that, because of 
potential budgetary constraints, there 1s the possibility that the overall 
timetable for implementing the plan would slip, which could further 
increase costs and reduce potential savings. Figure 1 2 depicts the 
steady decline in expected savings and increases in projected costs of 
the NAS plan 
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Figure 1.2: Trends in NAS Plan 
Projected Savings/Cost 
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OMB Circular A-109 In 1976, OMB Issued the pohcy for all executive agencies to follow in 
managing their acquisitions of major systems-on?B Circular A-109. The 
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circular is designed to mininuze potential problems with the develop- 
ment and procurement of complex major systems by increasmg top man- 
agement’s awareness of the technical, operational, and economic risks 
associated with the systems The acquisition framework and pohcy 
established by A-109 is mtended to reduce the potentral for cost growth, 
schedule delays, and performance deficlencles, and avoid the premature 
commitment of major systems to production 

In accordance with OMB Circular A-109, agency heads are to reevaluate 
major projects at four cntical points in the acqulsltion process m terms 
of cost, schedule, and performance, and reaffirm the need for the 
projects at each declslon point. At each of the four key decision points, 
agency heads are to decide whether the projects are ready to move to 
the next phase m the acqursitron process. 

Acquisition Phases 

Identification and Exploration of 
Alternative Design Concepts 

Demonstration of Alternative 
Design Concepts 

The acquisition of major systems begins with the ldentlflcatton of a mis- 
sion need. OMB considers that determining misston need is the most 
important part of the acquisition process. The thmking and planning 
involved in the phase affects the character, quality, and, ultimately, the 
cost of the major system which is procured. 

Followmg the determination of mission needs, the A-109 acquisrtron pro- 
cess is divided into four progressive phases where passage from one 
phase to the next is decided by the agency head The four acqursitlon 
phases are: (1) identification and exploration of alternative design con- 
cepts, (2) demonstration of alternative design concepts, (3) full-scale 
development and limited production, and (4) full production. 

This mitial phase of the A-109 acquisition process occurs when alterna- 
tive system design concepts are sohclted from a broad base of qualified 
firms. These firms submit their concepts to fulfill the identified mission 
need m a form suitable for prelimmary evaluation The intent 1s to gen- 
erate mnovation and competition for the best system design to meet the 
mission need 

Once alternative system design concepts are selected, the project is 
advanced to the demonstration/test phase. Before awarding a contract 
for this phase, however, the agency must reaffirm its mlsslon needs and 
project objectives. An agency head must decide whether to pursue alter- 
native concepts or proceed with a single concept 
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Full-Scale Development and 
Limited Production 

Alternative system(s) can enter full-scale development, including limited 
production, only after the agency’s missron need and program objectives 
have again been reaffirmed and demonstration results verify that the 
chosen system design concepts are sound. Agency head approval is 
again required for the project to move into full-scale development and 
limited productron 

Full Production Agency head approval is also required for a system to enter mto full 
production. This decision is made only after reaffirming the agency’s 
mission need and program objectives, and satisfactorily testing system 
performance under expected operational conditions. Operational testing 
is conducted independent of the agency’s development and user 
organizations. 

An important facet of OMB Circular A-109 guidance 1s that the produc- 
tion commitment should not be made until a system’s performance is 
tested in a realistic operational environment. The importance of fol- 
lowing this approach was recently affirmed m the February 1986 
Interim Report of the President’s Blue Ribbon Comnussron on Defense 
Management. That report concluded that full-scale development testing 
of weapons systems is critical to improve system performance and that 
systems should not go into hrgh-rate production without operational test 
results. 

The four key decision points and related activities at each decision point 
are shown in figure 1 3 
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Figure 1.3: Basic Major System Acqulsltlon Process 

r 
Delerminmg Mssion Needs 
l ldentrfy MIssion Needs 
9 Develop Mission Need Statement 
l Develop Program to Sattsfy Needs 

Approval of the mrssran need stdrts the mafor system acqulstlon process by grantrng authonty to explore 
alternative system desrgn concepts 

ldentlfymg and Explormg Alternative Design Concepts 
l ldentrfy Afternat~ve System Desgn Concepts 
l Select Most Promrsrng Systern Desrgn Concept for Further Exploratron 

Advancement to a compettttve test:demonstratron phase may be approved when the agency s mrsslon 
need and program objectrves are realfIrmed and flYhen alternatrve systcrns desgn concepts are selected 

Demonstrating Alternative Design Concepts 
l Design 
l Fabncatlon 
l Test 

l Fvaluatron 

FoIlowIng reconfirmation of miss\nn need and program objectrves and ver~frratron that the chosen system 
design concept(s) IS sauna and risks are acceptable the agency head rnav authonze lull-scale 
development and limited production 

Full-Scale Development and Limited Production 
l Full-Scale Development 
l Independent Tests of System Perforvance 
l Demonstratron In Expected Operatronal Envrronment 
l Limited Productton 

FolIowIng satrsfactory test results and reconfirmation ot mrssron need and program oblectives the 
agency head may authorize lull production 

Full Production 
l Full Production 
- Deploy Systems Into OperatIonat Use 

DOT’s Implementation of 
OMB Circular A-109 

Because FAA is an administration within DW, the Department is ulti- 
mately responsible for approvmg the acquisition of maJor NAS plan 
projects. uor has Implemented OMB Circular A-109 acquisition policies 
through directives and memorandums which serve as the basis for the 
acquisition policies of its various administrations, mcluding FAA. D&s 
Order 4200.14B, dated January 6, 1983, Mallor Systems Acquisition 
Review and Approval, is the pnmary DCK directive implementing OMB 
Circular A-109 The directive designates the Deputy Secretary of Trans- 
portation as DOT’S Acqulsrtion Executive As such, he 1s responsible for 
designating major projects and approving them at each key decision 
point m the acqursltlon process The directive defines maJor systems as: 

that comblnatlon of elements that ~111 function together to produce the capabll- 
ities required to fulfill a mlsslon need MaJor systems acqulsltlon programs are 
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those programs that (1) are du-ected at, and are critical to, fulfllhng a Departmental 
mlsslon, (2) entail the allocation of relatively large resources, or (3) warrant special 
management attention For the purpose of this Order, systems acquisitions which 
meet the requirements set forth above, or which have a total estimated acquisition 
cost of $150 mllllon or more, or which have an antlclpated total expenditure of $25 
million or more m research and development funds shall be candidates for deslgna- 
tlon as a maJor system ” 

The Deputy Secretary fulfills his responslbillty for approvmg the acqul- 
sltion of ma,lor proJects through his role as Ghan-man of DOT’S Transpor- 
tatlon Systems Acqulsltlon Review Council (TSARC) Other TSARC 
members are the Assistant Secretaries of Transportation for Pohcy and 
International Affars, Budget and Programs, Governmental Affairs, 
Administration, and Public Affairs, and the m General Counsel The 
DCIT order requires TSARC to review the acquisltlon of each maJor project 
at the four key decision points and, at other times, as directed by the 
Deputy Secretary The reviews are to concentrate on the proJect’s status 
m terms of its estimated cost, schedule, and performance requirements 

FAA’s Implementation of 
OMB Circular A-109 

FAA bases its major project acquisition process on OMB Cn-cular A-109 
and LXX Order 4200 14B. FAA Order lSlO.lD, Major Systems Acquisition, 
dated July 13, 1985, establishes the current management pollcles and 
procedures for maJor proJect acquisitions. According to FAA officials, this 
directive substantially revised FAA’S previous maJor project acqulsltion 
management process with the intent of improving the overall efficiency 
of the review process between FAA and DCT~. 

Previously, FAA had required only certam designated maJor proJects to 
receive special management attention, based on their importance to the 
Agency For example, the program manager was accountable directly to 
FAA’S Admirustrator, independent cost and operational testmg and eval- 
uation reviews were required, and program reviews were required to be 
held more frequently than for nondeslgnated maJor proJects. Also, FAA 
had an Aviation System Acquisition Review Comnuttee (ASARC) to 
review each proJect before It was sent to TSARC 

FAA’s current major proJect acqulsltion directive deleted the ASARC and 
its review function Individual program managers now are accountable 
to the NAS Program Dlrector who, in turn, 1s directly accountable to the 
FAA Admu-nstrator for all NAS plan actlvltles. The new process also 
requn-es that FAA now subJect all major projects to the same procedures 

Page 17 GAO/RCED-87-8 Aviation Acquisition 



chapter1 
Iuimduction 

Objectives, Scope, and 
Methodology 

1983, request by the Chairman, Subcommittee on Transportation, House 
Committee on Appropriations, that we continually monitor FAA's imple- 
mentation of its NAS plan. Following that request, we mitlated a serves of 
reviews on individual NAS plan projects. These project reviews pointed 
out that FAA had not adequately identified the technical, operational, 
and economic risks associated with their implementation. Further, for 
many of these projects, FAA'S acquisitron strategy did not include a plan 
to mimmlze risks by adequately demonstratmg a project’s performance 
in an operational environment before commrtting it to full production. 

Because of the problems noted in our reviews of indlvldual NAS plan 
projects, and on the basis of discussions with Subcommittee staff, we 
agreed to provide the Subcommittee with an overview of FAA'S manage- 
ment of the NAS plan maJor system acquisition process. Using mforma- 
tion contained in our previous reports, as well as addrtional mformatron 
developed durmg this review, we examined FAA'S adherence to the fun- 
damental prrnciples of OMB Cn-cular A-109, which established a phased 
acquisltlon process for major systems. Additronally,because of the sig- 
nificance of the NAS plan, we are planning to report in the future on the 
overall status of NAS plan systems and the causes of systems delays and 
cost increases. 

Of the 11 NAS plan projects FAA currently defines as maJor systems, 5 
projects were being revrewed by GAO and D&S Office of Inspector Gen- 
eral when we started this review m July 1985. We obtained and 
reviewed specific Information relating to these five projects plus docu- 
mentation for the remaining six. 

From the six major systems not under review, we selected three to 
determine how well they adhered to the principles of OMB Cucular A- 
109. At the suggestron of FAA officials, we included the Terminal Radar 
Program, which FAA belleves is one of its “best managed” projects. The 
Terminal Radar Program, a $606 million mwor system, 1s currently m 
the production phase (the last phase) of the acquisition process We 
selected the Voice Switching and Control System (VSCS) and the Radio 
Control Equipment (RCE) project as our other two projects. vscs, a major 
project with a total estunated funding level of 5429 mllhon, 1s of critical 
importance to the operation of other NAS plan projects DOT approved 
vscs to begin full-scale development and limited production (the thnd of 
four phases) in February 1985. While the RCE project 1s not designated 
as a major project, its $203 million estimated cost exceeds nor’s S 150 

Page18 GAO/RCEDW-8AviationAcquialtion 



chapter 1 
Introduction 

million threshold for consideration as a major project. (App. I contams a 
descrrptlon of all major NAS plan projects ) 

We compared the requirements of OMB Circular A-109, and nor’s and 
FAA's implementing orders and procedures, with FXA'S acquisition pro- 
cess during implementation of the NAS plan. We examined FAA'S maJor 
project acqulsitron process as a whole versus an examination of a single 
segment of the process 

Our analysis of how FAA submitted maJor NAS plan prodects for approval 
is mcluded in chapter 2. Chapter 3 contains a discussion of changes FAA 

has made, pnnclpally wrthm the past year, to improve its acquisition 
process to more closely adhere to the A-109 process. Chapter 4 contains 
our conclusions and recommendations. 

We performed our work at DCJT and FAA headquarters, located m Wash- 
ington, D.C. We interviewed nor, MA, and OMB officials and examined 
work from previous and current GAO reviews as well as reports by D&S 
Office of Inspector General and other nor and FAA reports. 

Our review, conducted from Juiy 1985 to December 1986, was per- 
formed m accordance with generally accepted government auditing 
standards. Copies of our draft report were furrushed for DOT’S review 
and comment, but the Department did not provide comments. We did, 
however, meet with and drscuss the draft report with DOT and FAA offi- 
cials, and then- comments were considered 1x1 the final versron of the 
report. 
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As a maJor acquisrtion effort, the NAS plan represents technical, opera- 
tional, and economic rusks OMB Circular A-109 established policies for 
avoiding cost mcreases, schedule delays, and the potential acqulsitlon of 
major systems which do not meet the government’s needs, thereby 
reducmg the risks associated with acqurring major systems 

Rather than subject the NAS plan major system projects to the sequential 
A-109 process, FAA submitted all the projects for DOT’s acquisition 
approval at either of the final two phases of the acquisition process. FAA 
believed that the NAS plan major system projects were sufficiently devel- 
oped to enter the acquisition process at the later stages Our analysis of 
the 11 NAS plan major system projects shows, however, that the projects 
did not meet the A-109 approval criteria for advancing in the acquisition 
process and that all have experienced cost mcreases and/or schedule 
delays 

Major YAS Plan Circular A-109 estabhshes a phased process for acqulrmg major sys- 

Systems Advanced 
terns. At each of the four key decision pomts m the acqmsitlon process, 
agencies are to reconfirm the mission need which the system is to meet 

Directly to Later and reevaluate the system’s estimated cost, schedule, and performance 

Phases of OMB A-109 speclfmatlons On the basrs of this reevaluation, agencies must then 

Acquisition Process 
decide if the system meets the A-109 crltena for advancmg to the next 
acqulsltlon phase. 

FAA, however, submitted all the NAS plan major system projects for 
acqursrtlon approval at either of the last two phases of the acquisltlon 
process. FAA believed that the projects represented off-the-shelf tech- 
nology or had been m exrstence before A-109’s issuance and, therefore, 
were sufficiently developed to be ready for the final two acquisition 
phases. 

As shown in table 2 1, FAA submrtted 4 of the 11 systems for DCT’S 
review and approval to advance directly to the third phase of the acqur- 
sltion process (i.e , full-scale development and hmlted production). Of 
the remainmg seven systems, FAA submrtted six to advance dnectly to 
the fourth and final phase of the acqulsrtron process (i.e., full produc- 
tion) and expects to submrt the seventh directly for productron approval 
m the near future 
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Table 2.1: Summary of NAS Plan Major System Approvals 
Estimated 

cost DOT Approval of Key Decision Points 
Project (millions) KDP#l KDP#2 KDP#3 KDP#4 __--- _______ 
Flight Servrce AutomatIon System (FSAS) $480 1 Aug 1981 --- -_-__I__ -- 
Airport Surveillance Radar (ASR) 606 2 May 1982 __- ~__- - - -_-_-. 
Mode S Surveillance and Communication System 526 0 Mar 1983 ------~.~_I---- -- 
Host CZomputer Prolect 405 8 Mar 1983 June 1985 -.- -- 
MIcrowave Landing System (MLS) 1,494 4 - - ApZ983 

Advanced AutomatIon System (AAS) 3,787 2 - Apr 1983 

Radro Microwaveznk @ML) - 
~___ ----__ - 

264 3 - Mar 1984 __. --- --- -----i549--. -~~----~ _ -- -I_.-__ 
Central Weather Processor (CWP) Jan 1985 ----__ -_--~ -~ - -~ 
Votce Swltchrng and Control System (VSCS) 4286 - Feb 1985 

Automated Weather Observing&$%-(AWOS) 
-.- I- ---~ 

203 1 - Submitted, 
not yet 
approved --___ 

--___ 
--~ - ~___- --__ -.__ 

Long-Range Radar (LRR) 485 2 Not yet 
submitted for 
approval 

Total $8.235 8a 

aThe cost of these 11 major systems amounts to one-half of the total NAS plan cost of $16 62 billIon 

For at least two of the maor systems we have reviewed, FAA elected to 
use an accelerated acqulsltlon strategy, bypassmg key declslon pomts 1 
and 2 m favor of a “concurrent” acquisition approach. Usmg this 
approach, FAA conducts full-scale system development and testing par- 
allel with system production We have questioned the reasonableness of 
this approach and have recommended that MA change this pract1ce.l 

FAA’s Accelerated 
Acquisition Strategy Not 
Justified 

Two of the most costly and critical MS plan proJects are the Host com- 
puter proJect and the Advanced Automation System (AAS) Accordmg to 
FAA, these systems will provide needed computer capabllity to meet the 
projected increase m air traffic. E’AA estimates that the Host proJect will 
cost over $400 million and AAS over $3 billion. 

We have questioned FAA’S Justlfxation for the accelerated acqulsitlon of 
the Host computer project without complete and realistic operational 

‘FAA’s Advanced Automatlon System Acqulsltlon Strategy Is R&y (GAO/IMTEC-86-24, July 8, 
1986) 
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testmg.2 In June 1985, we reported that the model used to justrfy thts 
strategy contamed unverified assumptions that did not provide the pre- 
cision and confidence necessary to make future workload projections 
We, therefore, stated that the use of these unverified assumptions called 
into question whether FAA’S accelerated procurement of the computer 
was justified. 

In a follow-up report issued m July 1986,s we noted that FAA awarded a 
production contract for the Host project m July 1985, with the first 
system delivery scheduled for May 1986. FAA subsequently revised that 
delivery schedule, delaying delivery by 6 months because of contractor 
problems in modifying the existing air traffic control software and in 
developing acceptable system documentation 

In our July 8, 1986, report on the AAS project, we noted that FAA’S acqui- 
sition strategy for the AAS combmed development, testing, and produc- 
tion mto one phase Although A-IO9 recommends operational testing to 
determine actual system performance before a commitment 1s made to 
full production, FAA would not have performed operational testing prior 
to the AAS production decision. FAA believed that to do so would unneces- 
sarily delay project implementation and increase its cost Instead, FAA 

mtended to make the production decision on the basis of the contractor’s 
paper designs, computer-model simulations of system performance, and 
design trade-off analyses Our report stated that this strategy had unac- 
ceptably high risks and could have resulted m slgmficant cost increases, 
schedule delays, and performance deficiencies. 

FAA believed its acquisition strategy was sound because (1) the planned 
fixed-price type contract mdnzated that the contractor believed the risks 
were acceptable and (2) the noncompetitive environment would enable 
close FiL4-contractor interaction. 

We disagreed with these explanations A fixed-price for untested hard- 
ware may result m higher costs because the contractor’s risk may be 
reflected in higher fixed prices to compensate for the system’s unproven 
produciblhty. Additionally, requirement changes to correct performance 
problems can lead to significant additional costs even in a fixed-price 
contract Finally, the software for the system-which constitutes a 

‘Federal Avlatlon Adnumstratlon’s Host Computer More Reahstlc Performance Tests Needed Before 
Prcductlon Be@ (GAO/IMTW85-10, June 6,198S) 

3Status of FAA’s Host Computer ProJect and Related Software Enhancements (GAO/IMTEC-S625BR, 
July 3, 1986) 
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major portion of the AAS development risk-will be developed using a 
cost-plus type contract. With regards to FAA's second pomt (noncompeti- 
tive environment), having only one contractor during the concurrent 
development, testmg, and production phase limits the risk-reduction 
opportunities typically achieved through cost and technical competition 

Following issuance of our July 1986 report, D(JT and FAA agreed that the 
AM acquisition strategy needed to be modified to reduce the manage- 
ment and technical risks associated with the program. As a result, FAA 

recently submitted to DOT a plan to restructure the AAS program. We are 
currently analyzing that plan, which does provide for some operatlonal 
testing prior to production, to assess the extent to which the revised 
strategy addresses concerns expressed by us and the Congress with the 
AAs program. 

Systems Submitted for To manage the acquisition of major systems, FM should ensure that 

Approval Did Sot Meet 
projects meet the applicable A-109 criteria and are, therefore, ready to 
advance to the next acquisition phase. If FAA makes the decision to 

A-109 Criteria advance a project when it is not ready, the potential exists for schedule 
delays, cost increases, and ultimately producing a system which does 
not meet FAA’S operationa requirements, the circumstances A-109 was 
designed to avoid 

For the projects reviewed, we found that FAA had frequently submitted 
them to DUI' for approval to advance m the acquisition process with 
unreliable project cost, schedule, and performance estimates Addition- 
ally, FAA submitted projects without the required documentation, 
causing delays and project changes. Our analysis of the NAS plan major 
system projects shows that all of the projects have experienced delays 
and/or cost increases. (See app. II.) 

The Terminal Radar Project The Terminal Radar project provides the airport surveiHance radars 
which air traffic controllers use to monrtor the airspace above and 
around au-ports Controllers use data obtained from these systems to 
control and separate aircraft, thus expediting the safe flow of traffic in 
the terminal environment. 

nor designated the project as a major system in November 19’78. In Feb- 
ruary 1980, FAA began the A-109 process by submittmg an acquisition 
paper, showing an estimated project cost of $154 million, for WT’S 
review and approval to proceed mto full production, the last step in the 
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acquisition process (key decision point 4). According to project officials, 
they believed the proJect was ready to advance directly to full produc- 
tion because (1) most of the mdlvidual components of the system had 
already been developed and tested, (2) the technical risk associated with 
mtegratmg the subsystems mto a complete system was considered min- 
imal, and (3) the production contractor would submit the first produc- 
tion system for a system test to ensure comphance with the 
speclficatlons. Circular A-109, however, requires that agencies test and 
evaluate a proJect (and the individual subsystems comprismg a proJect) 
and ensure that it fully meets operational requirements before 
requesting full production approval. 

In July 1980, FAA told INI that a major restructuring of the terminal 
radar program was necessary and withdrew Its acquisition paper from 
DOT’S consideration. In September 1981, FAA submitted a revrsed acquisi- 
tion paper showing an estimated cost of $339 milhon for the project. The 
paper attributed the $185 milhon mcrease m the estimated project cost 
between the original proposal and the revised proposal to the inclusion 
of costs for major subsystem components and updated cost mformation, 
According to the current program manager, lf these maJor subsystem 
components had not been added, the system would not have met FAA’s 

operational requirements. 

nor acquisition approval for FAA’S Terminal Radar proJect was delayed 
for more than 2 years also because FAA did not demonstrate that the 
project met A-l 09 criteria. DOT representatives opposed FAA’S moving 
directly into full production because (1) FAA had not demonstrated 
actual hardware in the expected operational envrronment, (2) FAA was 

still testing a maJor subsystem of this proJect, (3) the overall system 
design did not exist, and (4) FAA had not provided required documenta- 
tion, including the economic analysis and the charter defmmg the role 
and responsibilities of the program manager 

Compared with its ongmal schedule, the schedule for implementing the 
first system has slipped by 2 years to 1987. The program manager 
stated that the first dates were only estrmates and that firm dates were 
developed after program implementation and award of contract in 1983 
FAA has also revised the estimated cost of the proJect from $154 million 
to over $606 million Factors which have contributed to this cost growth 
are the (1) mcluslon of costs for certain maJor components omitted from 
the initial estimate, (2) costs for additional features, requirements, and 
technical changes, and (3) addltron to the program in 1982 of costs for 
relocating existmg radar systems to other airports 
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The Voice Switching and 
Control System 

The Voice Switching and Control System (vscs) provides the man-to- 
machme commumcations link m the air traffic control system vscs also 
provides the switchmg control system for voice communications. 

DOT designated WCS a maJor system proJect in June 1982. In September 
1984, FAA submnted project documentation for acquisition approval at 
key decision point 3, the full-scale development and limited production 
phase. To begin the formal project review and acqulsltion process at this 
point, A-109 requires that agencies reevaluate and reconfirm the pro- 
ject’s cost estimate as accurate and current. In November 1984, DCIT 
deferred approval of the project, pendmg FAA’S completron of the pro- 
ject’s specifications 

In February 1985, FAA resubmitted the proJect documentation for 
approval with a revised cost estimate FAA explained that the revised 
cost estimate for the two prototype development contracts had 
decreased from $87 million to $69.1 mllhon as the result of using a dif- 
ferent cost-estimating factor FAA pointed out that the ongmal cost esti- 
mate was based on a 80/20 confidence factor (i.e., 80 percent confidence 
that the estimate would not be exceeded) while the revised estimate was 
based on only a 50/50 factor, consistent with cost estimates for the 
other NAS plan programs. 

Confusion over FAA'S cost-estimating procedures prompted nor’s Deputy 
Secretary to establish a task force to evaluate FAA’S procedures in esti- 
mating the costs of the other NAS plan maJor proJects The task force’s 
August 1985 draft report stated that procedures were in place but did 
not verify FAA'S compliance with them. According to an official in the 
Office of the Secretary of Transportation, DOT does not plan to verify 
FAA'S compliance with these procedures. 

FAA has revised its original estimate for first-unit production in 1986 to 
the current estimated implementation in 1990. According to program 
management officials, the delay IS due primarily to FAA'S major revision 
of the project’s operational requirements. As a result of the revised 
operational requirements and a doubling of the number of units ongi- 
nally planned, FAA has revised the cost of the project from $258 million 
to $429 million. 

Radio Control Equipment The Radio Control Equipment (RCE) system 1s another project which has 
experrenced delays in the acquisition process. Although not designated a 
major system, RCE is, nevertheless, important to the success of the NAS 
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plan because it replaces existing an--to-ground commumcations 
equipment. 

When ~crr approved the proJect for production m 1983, FAA estimated 
the cost at $180 million FAA now estimates the system will cost $203 
million Cost mcrea!ses have resulted, in part, from subsequent add-ons 
to the RCE system and schedule delays. FAA has revised the project’s 
scheduled lmplementatlon from 1985 to 1989. 

Potential for Acquiring The A-109 acquisition process was designed to direct special manage- 

Systems That Do Sot 
Meet FAA’s Keeds 

ment attention to major acquisitions to preclude the government’s acqul- 
sition of costly systems which do not meet agency needs, However, none 
of the 11 major KAS plan projects were subjected to the entire A-109 pro- 
cess. In addition, 6 of the 11 projects are already m the production 
phase of the acquisrtion process, and FAA has scheduled two other 
projects to go directly to production. At least two of the projects have 
experienced problems m meeting their operational requirements and 
thereby fulfilling FAA’s mission 

In a July 1985 report, we stated that FAA’S operational testmg showed 
that the Automated Weather Observmg System (AWOS) did not meet 
operational requirements for four of the nine weather elements consid- 
ered essential to providmg airport and area aviation weather forecasts.4 
FAA considers these forecasts essential to mamtainmg aviation safety. 
Conversely, existmg weather observations at these au-ports made by 
observers using equipment to measure or estimate the nme weather ele- 
ments not only met or exceeded the operational requirements but were 
also more cost-effective We, therefore, recommended that IXX not 
request funds for installing AWOSS at commercial airports until the 
system met these requirements and was more cost-effective than the 
existmg weather observmg system. m agreed with our 
recommendation 

We have also found that the Microwave Landmg System (Mm) project is 
experiencing technical problems that have delayed the mstallation of 
the first system by about 2 years. In February 1983, FAA submitted the 
project for production approval, bypassmg the first three key decision 
pomts. DOT approved the project for production in April 1983, and FAA 

subsequently awarded a production contract m January 1984 In March 

41nstaUatlon of Automated Weather Observmg Systems by FAA at Commercial Aqorts Is Not Justl- 
&J (GAO/RCED-85-78, July 29, 1986) 
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1986, the primary contractor advised FAA that it had been unable to 
develop the necessary software and it would, therefore, have to subcon- 
tract for software development. As a resuit, FAA now plans to use 
revised MLS performance specifications for the second round of procure- 
ments and has rescheduled delivery of the first unit from nud-1985 to 
July 1987. 
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DCJT and FAA have recogmzed problems in the acquisition process and 
have taken a number of steps which they believe will refine and 
improve that process. Both have periodically revised their acquisition 
directives to mcorporate improved policies and procedures and to con- 
form them with A-109 requirements and prmcrples In addition, FAA has 
taken actions to improve its mternal management controls over the 
acquisition process. The most significant actions have been the estab- 
lishment of policies and procedures for testmg and evaluating projects, 
and the development of standard procedures for ongmatmg, coordi- 
nating, reviewing, and approving project documentation Other actions 
taken to improve FAA's internal management controls over the acquisl- 
bon process are described m appendix III. They include 

l the establishment of pohcies and procedures for developing independent 
project cost estimates, 

l the creation of a staff to provide management support to the NAS Pro- 
gram Director, 

l the development of a baseline process to track the progress of NAS plan 
proJects, 

. the acquisition of the services of a systems engmeermg and integration 
contractor to provide FAA with management and technical support 
during implementation of the plan, and 

9 increased cross-organizational mvolvement m project development and 
review 

We support these management actions and believe that management 
attention to their implementation will result in an improved acquisition 
process, Most of the actions cited, however, have taken place relatively 
recently, prmcipally withm the past year. Therefore, while these 
improvements in the acquisition process are encouraging for future 
projects, they will have only a limited effect on current NAS plan projects 
since most of the major projects which are currently part of the NAS plan 
have already progressed mto the production phase of the acquisition 
process In addition, even though these improvements recognize a four- 
phased acquisition process, FAA continues to submit projects at the last 
two acquisition phases, bypassing the initial two phases. 

Issuance of Directives Over the years, Dm and FAA have implemented acqursition policies and 

in Response to Circular 
procedures through the issuance and periodic revision of directives. Fol- 
1 owing the issuance of Circular A-109 m April 1976, both DOT and FAA 

A-109 issued directives to implement the requirements and intent of A-109. In 
addition to defining and expandmg the policy guidance contamed m 
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A-109, these directives described how the maJor system acquisition pro- 
cess is to function throughout nor and FAA. 

DOT Directives In January 1977, DOT issued a directive in response to A-109 The direc- 
tive described the planned procedures for implementmg A-109 and pro- 
vided temporary acquisition guidance to D&S operating elements. 

In May 1978, DOT finalized and published its initial policies and proce- 
dures for implementing A-109 The directive designated the Deputy Sec- 
retary as DOT’S Acquisltlon Executive and made him responsible for 
determmmg the projects to be subjected to A-109 and for approving 
those projects at each of the key decrsion points in the acquisition 
process 

In January 1983, DCK issued its current directive, LMYI 4200.143 This 
directive addressed oversights and weaknesses m the earlier directive 
by adding, revising, and clarifying key provisions, and conformmg D&S 
acquisition pohcies and procedures with the requirements and intent of 
A-109. Some of the more significant provisions nor included in its 1983 
directive were 

0 new and updated references to relevant nor orders and OMB releases, 
including the OMB pohcy paper of August 1976, which provided a 
detailed discussion of the intent and application of A-109; 

9 clarified mstructions for developing acquisition cost estimates; 
l revised explanations of the four key decision points established by A- 

109; 
w an expanded discussion of the role of program managers and an outline 

of the basic elements to be addressed in program manager charters; 
9 additional mstructrons on the development and content of acquisition 

papers; and 
. a revised discussion of the requirements for project monitoring and 

reporting. 

FAA Directives In March 1977, FAA issued its initial acquisition directive m response to 
A-109, and subsequently revised it m March 1978. These directives, 
although citing both DOT's acquisition directive and A-109, did not con- 
form with some of the key provisions contained m those directives For 
example, the FAA directives called for only two key decision points in the 
acquisition process- a development phase and an implementation 
phase-as opposed to the four cited by the DOT directive and A-109. 
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FAA issued a revised directive in November 1980. This directive dis- 
cussed the four key decision points m the acquisition process and estab- 
lished the Aviation System Acquisition Review Committee (ASARC) 
withm FAA to provide high-level management oversight of FAA'S acquisi- 
tion process. 

In August 1982, FAA again revised its acquisition directive. This direc- 
tlve, together with changes m February 1983 and November 1984, sub- 
stantially revised and clarified FAA'S acquisition process and conformed 
FAA'S acquisition pohcles and procedures closer with DOT’s directive and 
A-109. Some of the more srgmficant changes included (1) increased 
authority and accountability for program managers, (2) the introduction 
of program directives to record understandings between program mana- 
gers and line orgamzatlons as to the work to be performed and the 
resources to be provided, (3) revised formats for crltlcal proJect docu- 
ments, and (4) requirements for both cost and operational testing and 
evaluation staffs. 

In July 1985, FAA issued its current directive, FAA Order 1810.lD. This 
dlrectlve mcorporated revised FAA policies and procedures for managing 
the maJor system acqulsltion process and further clarified the requne- 
ments and principles of OMB Circular A-l 09. Among the changes FAA 

included in thus order were 

l the recognition of the new position of NAS Program Director and the 
System Acqulsltlon Management Programs Review and Evaluation 
Staff; 

. the estabhshment of “cluster management,” whereby desrgnated mana- 
gers are responsible for the management of related groups of NAS 

proJects; and 
. the clarifmatlon of the content of the critical acquisltlon documents 

required by decisionmakers. 

We support FAA's actions to conform its acquisition directive with the 
requuements and pnnciples of A-109. However, FAA submitted all of the 
NAS plan ma;lor system proJects directly to the later phases of the acqur- 
sitron process, and nor approved them before FAA instituted many of the 
recent improvements m its acquisition process. According to FAA, over 
52 percent of the NAS plan projects involvmg maJor acquisitions were 
under contract as of September 30, 1984. Moreover, FAA had committed 
over 65 percent of the moneys required for funding these acqulsltions 
by that time. By September 30,1985, FAA had nearly 70 percent of the 

Page30 GAO/RCED-87-8 Avmtion Acquisition 



Chapter 3 
Actions Have Been Taken to Improve the 
Acquisition Process 

projects under contract and 79 percent of the required moneys 
committed. 

Establishment of Test FAA’S maJor system acquisition directive of August 1982 established a 

and Evaluation Policies 
requirement that the Operational Test and Evaluation Staff prepare an 
independent evaluation of the adequacy of tests made on both hardware 

and Procedures and software acqulsltions This evaluation was Intended to ensure that 
the proJect requirements specified m the System Requirements State- 
ment are met Certlflcatlon that the acquisition meets the proJect 
requirements was to be made prior to the production decision, i.e , key 
deaslon pomt 4 It was not until FAA issued its order Independent Opera- 
tlonal Test and Evaluation for Major Systems Acqulsitlons in June 1983, 
however, that FAA established the detaled pohcy, requirements, and 
responslbllities for the required independent operational testmg and 
evaluation 

In addition, not until recently did FAA have a directive specifymg its 
policy for testing the NAS plan proJects. In August 1984, FAA formed a 
working group to develop a policy addressing all aspects of testing and 
evaluation for the NAS plan proJects The goal was to develop a pohcy 
identifying testmg requu-ements and responsibihtles for the entire devel- 
opment and acqumtlon process, with particular emphasis on the 
predeployment phase 

FAA pubhshed an interim policy for testing the NAS plan proJects in 

December 1985 By that time, however, at least 44 (64 percent) of the 69 
NAS plan proJects identified as requumg testing were categorized by the 
working group as proJects which had already progressed past the point 
where a new test pohcy could be practically applied to them. 

As previously dlscussed In chapter 2, FXA 1s not fully lmplementmg its 
written pohcles and procedures regardmg operatIona testing and evalu- 
ation FAA plans to continue making production decisions for maJor sys- 
tems before complete operational test and evaluation results are 
available. 

Page 31 GAO/RCEDW-II Aviation Acquisition 



Chapter 3 
Actions Have Been Taken to Improve the 
Acquisition Process 

Publication of 
Standard Operating 
Procedures 

In a study of FAA’S acqulsitlon process Issued in December 1984,’ an FAA 
review team repeatedly noted that the quality of project documentation 
and supporting data being developed within FAA constituted a problem. 
The team further pointed out that much of the problem could be traced 
to a lack of written operating procedures concernmg the origmation, 
coordmatlon, review, and approval of key project documents. As a 
result, the review team recommended that FAA prepare written oper- 
ating procedures to guide program sponsors, program managers, and 
others involved in the FAA acquisition process. 

In response to that recommendation, FAA issued its &stem Acquisltlon 
Standard Operating Procedures (SOPS) m June 1985 The SOPS provide 
specific, detailed guidance for the preparation, coordination, and 
approval of the proJect documents key to the acqulsltlon process. 
According to FAA management officials, the SOPS which have been issued 
have proved to be a valuable tool, not only to those responsible for pre- 
paring critical proJect documents, but also to those charged with coordi- 
nating, reviewing, and approving the documents FAA officlaIs point out 
that the data submlsslons and reviews are now better and more timely. 

‘R~JIHX% to the Admuustrator on a Review of the FAA Acqulsltlon Process, December 12,19&i 
(Review team made up of a long-tune FAA off1cm.l responsible for program evdluatlon, an executive 
of the SEIC wkh extensive management expenence m ma~or systems acqulsltlons wrth DOD, and a 
former FAA official with previous responslblhty for managmg the axways unprovement facllkes 
and equipment program ) 
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Chapter 4 

Conclusions and Recommendations 
- 

The Circular A-109 sequential approval process for acquiring major sys- 
tems was designed to avoid cost increases, schedule delays, and the 
potential acquisition of major systems which do not meet the govern- 
ment’s needs. Because it believed that the NAS plan major system 
projects were sufficiently developed, FAA submitted them to DOT for 
acquisitron approval at either of the last two phases of the A-109 
process. 

However, for those projects we reviewed, we found that FAA had sub- 
mitted them before they fully met the A-109 criteria for advancing to 
the next acqursrtion phase, resulting m cost increases and/or schedule 
delays for all 11 NAS plan major systems. We also found that cost and 
schedule estimates were unrehable, justifications required major revi- 
sions, and required project documentatron was missing or inadequate In 
addrtion, at least two of the projects have experrenced problems in 
meeting FAA'S operational requirements. The types of problems FAA 

experrenced In acquiring the NAS plan major system projects are the 
types the A-109 process sought to avoid 

nor and FAA have recognized weaknesses in FAA'S major system acquisi- 
tion process and have taken steps to improve that process. They have 
revised their acquisitron directives to incorporate improved manage- 
ment policies and procedures and to conform them with the require- 
ments and principles of OMB Circular A-109 In addition, FAA has taken a 
number of actions to create better internal management controls over 
the total acquisition process. 

The actions taken should improve FAA’S major system acquisition pro- 
cess. However, most of these improvements have occurred recently, 
prmcipally in the past year 

While improvements to FAA’S maJor acquisition process have been made 
too late to be of benefit to most of the 11 maJor NAS plan projects, some 
of the projects, includmg the critical AAS proJect, can still benefit from 
these improvements. In addition, other projects are expected to be deslg- 
nated major proJects in the future and these projects should benefit 
from the improvements FAA has made. 

Recommendations We recommend that the FAA Admnustrator ensure that 

. the major system projects not yet in the production phase be subjected 
to operational testing as recommended by OMB Circular A-l 09 and the 
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Chapter 4 
Conclusions and Recommendations 

resulting data be made available for the Department’s production deci- 
sions and 

l new projects be included in the improved acquisition process and receive 
the level of management review prescribed by OMB Circular A-109, and 
that these proJects be, m fact, sufficiently developed and documented to 
justify entering the acquisltlon process at the phase proposed. 
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Appendix I 

Major NAS Plan Projects 

The following is a general descnption and status of each of the 11 maJor 
MS plan proJects. The information IS, for the most part, taken from the 
current NM3 plan proJect resumes and from proJect descriptions con- 
tained in the SEIC'S August 1984 evaluation of the NAS plan. 

Advanced Automation Because the current en-route and termmal automation systems were 

System (AAS) 
approaching the end of their useful hves and could not accommodate 
FAA'S planned consohdatlon of terminal and en-route operations Into a 
smgle system at the planned Area Control Facllitles, FAA decided that a 
totally new automation system design was requu-ed. 

Accordmg to FAA, AAS will provide the primary upgrade to air traffic 
control automation capablhty m the MS plan. It will provide the founda- 
tion for the Automated En-Route Air Traffic Control system and 1s the 
key system through which the benefits for the Next Generation Weather 
Radar, the Mode S surveillance and commurucatlon system, and the Cen- 
tral Weather Processor will be realized. AAS will contribute to the NAS 

plan’s operatlonal, cost, and expandablllty goals Operationally, the 
system will improve air traffic control efficiency and safety and provide 
for increased NAS capacity. AAS 1s also expected to contribute to 
decreasing NAS maintenance costs by provldmg highly reliable hardware 
and software and reducing the maintenance staff needed The system 
will provide the computer capacity needed to support facility consolida- 
tion-a maJor cost benefit m the NAS plan. Fmally, AAS 1s structured to 
be expandable to meet future growth requirements This expandablhty 
is targeted both to software and hardware 

Status DOT approved the proJect for full-scale development and uutlal produc- 
tion in April 1983, and two design contracts were awarded m August 
1984. DOT authonzed a 6-month extension to the contracts m October 
1985 at an addltional cost of $128 3 million. MA is currently discussmg 
restructurmg the AAS proJect to address congressional concerns over the 
risks m proceedmg to full production without adequate testing. Total 
funding required for the program 1s estimated to be about $3.2 bllllon 

Automated Weather 
Observing System 
(AWOS) 

AWOS is designed to automatically collect weather observation data and 
distribute the data to pilots, FAA weather observers, and National 
Weather Service aviation weather forecasters Accordmg to FAA, AWOS 

will increase efficiency at commercial au-ports by reducing the amount 
of time now required to make weather observations and by reducing or 
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Appendix I 
MajorNASPlanProjects 

eliminating the higher maintenance costs of obsolete weather-observing 
equipment currently in use. Consequently, FA.4 plans to install 304 Awoss 
at commercial airports and 441 AWOSS at general aviation airports (those 
serving private au-craft only) where no weather observations are cur- 
rently provided. FAA expects that such systems, by provldmg weather 
data where none are now available, ~111 reduce the number of private 
au-craft accidents, thereby enhancmg fhght safety. 

Status The pro,lect’s schedule has been delayed as a result of the unreliable 
technical performance of sensors and a change in the procurement 
strategy. DOT has not yet approved this program for any key decision 
pomt The AWOS program is estimated to cost about $203 million. 

Central Weather 
Processor (CWP) 

CWP is planned to provide needed improvements m the quality of 
weather information avallable throughout the NAS by automating many 
of the weather-data processmg and dlssemmatmg functions, includmg 
the distribution of near real-time weather mformatlon to controllers. A 
total of 26 productlon systems are planned and are to be implemented 
by the end of 1993. 

Status DCK approved this program to proceed with full-scale development and 
imtlal production m January 1985. Prototype delivery to the FAA Tech- 
meal Center for test and evaluation 1s scheduled for March 1989. The 
estimated cost of this program 1s about $155 million. 

Flight Service 
Automation System 
(FSAS) 

To meet an increased demand for services, FAA plans to automate flight 
service stations, enablmg pilots to brief themselves either through a 
computer terminal or by use of a “touch-tone” telephone. 

FSAS will be implemented in three segments, called models 1, 2, and 2 
enhancements With model 1, FAA’S objective 1s to quickly establish a 
limited-capability automated system at its 37 busiest stations. Model 2 
will automate all the manual operations now carried out by specialists 
and will have the capacity to handle the workload of 318 stations. Model 
2 enhancements will mcorporate additions and improvements to model 
2, enabling pilot self-bnefings. In this way, the present and projected 
long-term demand for preflight services can be met without a propor- 
tional increase in staff or operating costs. 

Page 37 GAO,/RCEB37-8 Aviation Acquisition 



Appendur 1 
Maor h!AS Plan hOJeCtS 

,- 

Status DOT approved the program to proceed with full production in August 
1981 The first Model 1 system was commissroned m February 1986. 
The estimated cost of the program IS about $480 mllhon 

Host Computer The current en-route and termmal computers in use in the NAS are of 
1960’s vintage and are approaching obsolescence The total hardware/ 
software replacement of these systems with a common system will not 
be completed until the early 1990’s To provide the computer capacity 
for the demand proJected for the late 1980’s, the en-route computers 
must be replaced prior to full AAS rmplementatlon. This replacement wrll 
take the form of computers called Host, whrch ~111 use existing software 
with mmxmum modrflcatlon 

The purpose of the au traffic control Host computer 1s to provide 
needed computer capacity for the present en-route system as early as is 
practical. The modermzatlon consists of rmplementatron of the Host 
computers, which 1s the first step of the advanced automation program, 
and will provide the required capacrty until the AAS has been fully 
Implemented 

Status DCYT approved this program to proceed with full-scale development and 
mitral productron m March 1983 and full production in June 1985. The 
first Host computer went to the FAA Technmal Center m August 1985. 
FAA expects to have the computer systems operatlonal at all 20 Air 
Route Traffic Control Centers by the end of 1987. The estimated cost of 
this program 1s about $406 million 

Long-Range Radar 
WR) 

The NAS plan requires the networking and upgradmg of en-route radar 
and terminal radar into a cost-effective system providing primary radar 
coverage of both en-route and termmal au-space The present LRR system 
has surpassed its design life expectancy 

This program 1s for the procurement and mstallatron of 48 3-dimen- 
slonal radars (range, azimuth, height) to be located at 39 existing Joint- 
use, long-range radar faclhtres, 8 exrstmg mmtary-only sites; and the 
FAA Academy The EQI and U.S Air Force determined that, owing to the 
age of the present equipment and antrclpated poor logrstms sup- 
portabrllty, replacement of Jomt-use, long-range radars and herght- 
finder radars 1s required They also determined that a combined 

Page 38 GAO/RCEDW-8 Am&ion Acquisition 



Appendix I 
Major NAS Plan Projects 

3-dimensional radar would be the most cost-effectrve method for pro- 
viding a suitable replacement 

Status Although this project was scheduled for key decision point 4 approval in 
July 1986, it had not yet been submitted for D&S consideration as of 
September 1986. (FAA had not submitted this project for prior key deci- 
sion point approval) The estimated cost of the program is about $485 
million. 

Microwave Landing 
System (MIS) 

The MIS program was uutiated m 1971. In 1979, the Service Test and 
Evaluation Program was initiated to gain mitral operational expenence 
with MIS and to develop operational procedures and cnteria. A transi- 
tion plan was pubhshed m 1981 which defined the strategy for MIS 

implementation, 

The project’s objective is to develop and implement a new common civil/ 
military approach and landing system that will meet the full range of 
user operational requirements well mto the future and be selected for 
mternational standardization as the replacement for the current Instru- 
ment Landing System 

Status DOT approved this program to proceed with full production m April 
1983. A contract for the first purchase of 208 MIS systems was awarded 
m January 1984 Contractor delays, attributed to software and per- 
sonnel problems, are expected to slow production by about I-1/2 years 
The estimated cost for the MIS program is about $1.5 billron. 

Mode S Mode S is a cooperative surverllance and communication system to sup- 
port air traffic control and provide other data hnk services It employs 
ground-based sensors and airborne transponders. Ground-to-air and air- 
to-ground data link commumcatlons are integral with the surveillance 
interrogations and replies In Mode S, each aircraft is assigned a unique 
address code Using this unique code, interrogations can be directed to a 
parttcular aircraft and replies can be unambiguously identified. Interfer- 
ence is mimmrzed because a sensor limits its Mode S mterrogatlons to 
specific targets, and proper timing of interrogations per-m&s replies from 
closely spaced aircraft to be received without mutual interference. 
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The obJective of the Mode S program is to provide the Improved surveii- 
lance and commumcations capabilities required to meet the need of 
automated au traffic control m the 1980’s, Specific goals are 

l overcommg surverllance hmrtatlons of the present am traffic control 
radar beacon system, 

l providing an integral two-way data link, 
0 evolutionary transition from the present system, 
9 reasonable cost to the alrborne user, and 
l high availability and reliablhty, 

A total procurement of 197 Mode S systems is planned. The first pro- 
curement of 137 systems will provide surveillance and data link cov- 
erage from the ground up at most maJor terminals and above 12,500 feet 
in the en-route airspace. The second procurement, for 60 systems, will 
complete the system by lowering the en-route coverage to 6,000 feet or 
to the mmlmum instrument flight rules altrtude if higher. 

Status DOT approved the program to proceed with full production in March 
1983 FAA plans to award two sequential contracts-a contract for a 
total of 137 systems was awarded m October 1984 and a follow-on con- 
tract for 60 systems 1s planned for March 1990. The uutral installation 
of Mode S 1s scheduled for mid-1988 The program 1s estimated to cost 
about $526 mllllon 

Radio Microwave Link The existing mterfaclllty communlcatlons system is a hybrid of 

(RML) 
landlmes, radio links, and satellite media, and a combmatron of FAA 
owned and leased services The primary FM-owned medium is radio 
microwave. RML systems are virtually the only alternative FAA has to a 
totally leased mterfaclhty commumcatron transmission system. Virtu- 
ally all existing FAA facilities have interfacility communications require- 
ments. FAA-owned RML systems will play an expanding and changing role 
from that of primary broadband radar remotmg to one of commumca- 
tlons trunkmg. The maJorlty of the FAA-owned systems are over 24 years 
old and are maintenance-mtenslve and dlfflcult to supply support, With 
modern equipment, the FAA transmrssion systems will offer a viable 
option to total agency dependence on commercial commumcatlons. 

As part of the FAA transmission system, the existing RML facilities will 
serve as a national area transmission medium for voice and data com- 
mumcatlons Existing RML equipment, used prlmarlly for radar remoting, 
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will be replaced with Radio Communications Link equipment that can be 
used for general purpose interfacility commumcations. New facilities 
will be added to tie existmg facilities together, forming a complete 
national radio communications network. FAA plans to replace 750 
existing RML faclhties and establish an additional 250 new facilities 

Status DOT approved the program to proceed with full production in March 
1984 A contract was awarded in May 1985 to procure 312 umts of radio 
and linking equipment The estimated cost of this program is about $264 
million 

Terminal Radar 
Program 

The an-port surveillance radar (ASR) models 4/5/6s were originally pro- 
cured m 1958, The first system was commissioned m 1960 and the last 
m the 1964-65 timeframe Thus, the average age of the hardware and 
design 1s currently over 20 years old. 

Replacement of all 96 ASR-4/5/6 systems, together with associated air 
traffic control beacon interrogator equipment, is planned. Present plans 
call for the direct replacement of 40 ASR-4/5/6 radars with new AsR-Ss 
and the remainder with leapfrog donor A~I+-7/8 radars The 56 donor 
ASK-~/& sites will receive ASR-9 radars. 

Status ncrr approved the program to proceed with full production m May 1982 
and a contract was awarded in September 1983 Delivery of Ma-9 sys- 
tems is expected to begm in mid-1987. The estimated cost of this pro- 
gram is around $606 million 

Voice Switching and 
Control System (VSCS) 

vscs provrdes the man-machine interface and the switching control 
system for voice communications. The WCS provides an integrated 
system for the operation and management of voice communications 
resources for air traffic control. vscs is the prime system that supports 
the availability requirements of operational communications services. It 
provides the means for reconfiguration of voice commumcatlon 
resources and is a critical item for achieving mcreased controller pro- 
ductivity along with reduction of leased services costs 

Status Approval was given by MJT to proceed with the full-scale development 
and initial production m February 1985, and a prototype request for 
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proposal was issued in the same month. The estimated cost for this pro- 
gram 1s about $429 mllllon. 
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Mqjor System Delays and Changes in 
Projected Costs 

Dollars w mllhons 

Delays rn 
On-Site 

lmplementatlon 
(in years) Estimated Cost 

Project First Last First Last Change --__ -- 
HOST 2 1 $455 (g/83) $406 (4/86) --G< 

- AAS 3 8 2,620 (g/83) 3,187 (4/86) +567 
__--- 

--- --, _-__-~ 
FSAS 4 4 449 (Z/81) 480 (4/86) +31 

Mode S 3 0 486 (3/83) 526 (4/86) -TZ 
~-- CWP 7 2 152 (l/85) 155 (my--^ i”3 

Terminal radar 2 1 154 (9/79) 606 (4/86) +452 -I____~ -.- ~ -~ 
MLS 2 0 1,237 (7/81)b 1,494 (4/86) +257 

AWOS 5 2 191 (l/86) 203 (4/86) +12 -_- 
RML 1 2 264 (3/84) 264 (4/86) d -- - - -- -______-__ __-___ 

_ -- LRR 5 4 (c) 485 (S/86) : ---- ~~ ~ - -~ -~__-__-- -____.__-- 
vscs 4 3 258 (11/82) 429 (4/86) +171 

aEstlmate IS In constant 1978 dollars 

‘Estjmate IS In constant 1981 dollars 

‘Not yet submltted for DOT approval 
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Gzi FAA Acquisition Improvements 

Establishment of Although FAA’S August 1982 acquisition directive provided for an mde- 

Policies and Procedures 
pendent cost group to develop agency costmg policy and to review cost 
estimates for maJor system acquisrtions, it was not until May 1984 that 

for Independent FAA issued an order establishing cost estimation policy and procedures 

Cost Estimates and providing for an independent review of pro,lect cost estimates. That 
order-Cost Estimation Pohcg and Procedures-provided detarled 
responsiblhtles, defuutions, requn-ements, descriptions, and methodolo- 
gies apphcable to the cost group’s efforts within the agency The order 
required that the cost group provrde proJect cost estimates at each of 
the four key decision points m the major systems acquisition process 

Creation of a NAS In June 1985, FAA established the NAS Program Management Staff m its 

Program Management 
Office of the Associate Admuustrator for Development and Logistics. 
The staff is responsible for establishmg and operating a NAS Program 

Staff Management and Control System and for providing direct management 
support to the NAS Program Director+ In its support role, the NAS Pro- 
gram Management Staff serves as executive secretariat to the NAS Pro- 
gram Directorate and coordmates with all FAA orgamzatlons and the 
SEIC The staff also monitors the progress of mdlvidual projects as well 
as the NAS plan as a whole 

Development of a 
Baseline Process 

FAA's December 1984 internal study noted that FAA did not estabhsh 
indlvldual NAS plan prodect milestones early m the project’s development 
to use them as objectives against which they could track project prog- 
ress, or lack thereof The study further noted that FAA often replaced the 
uutial milestones it established with new milestones, not retaining the 
former ones for progress reference. According to the study team, this 
system of moving baselines rendered the tracking and performance mea- 
surement of project progress from ongmally approved plans and sched- 
ules drfficult or impossible The study recommended that FAA estabhsh a 
baseline of scheduled project milestones early on and retam them as ref- 
erence points to measure progress throughout the life of mdlvldual 
proJects 

During 1985, FM put m place a baseline process for the NAS plan 
projects The process, using the 1985 NAS plan milestones as the baseline 
rather than origmal NAS plan milestones, established key milestones and 
put management review controls mto effect for changing project base- 
line dates 
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Appendix Ill 
Other FAA Acquisition Improvements 
Establishment of Policies and F’rocedores for 
Independent Cost Estimates 

Hiring of the Systems FAA'S December 1984 internal study also noted that, as a result of the 

Engineering and 
NAS plan, FAA’s annual budget for facilities and equipment experienced a 
five-fold increase, from $260.8 million in fiscal year 1982 to $1.37 billion 

Integration Contractor m fiscal year 1985 The study team pomted out that, while this signifi- 
cant growth in dollar expenditures alone would have put a substantial 
stram on FAA's ability to properly manage the acquisition process, the 
complexny and mterdependency between the numerous systems and 
subsystems included m the NAS plan added to that strain 

We and others had expressed concerns in the past over FAA'S acquisition 
management and its effects on cost overruns and schedule slippages. In 
addition, congressional concerns surfaced shortly after announcement of 
the NAS plan regarding FAA'S ability to successfully implement the NAS 

plan without significant improvements m its acquisition management 
and without outside technical assistance. In recognition of the potential 
problems posed for FAA m implementing the NAS plan, a White House 
Science Council panel m 1982 recommended that FAA immediately hire a 
prime contractor to carry out the systems engmeermg and integration 
tasks required by the plan.’ 

In January 1984, FAA hired the Systems Engineering and Integration 
Contractor (SEIC) to support the agency in its implementation of the NAS 

plan. The SEX is responsible to the NAS Program Director for manage- 
ment and technical support m all phases of the development and imple- 
mentation of the NAS plan projects In addition to the mnial evaluation 
of the NAS plan, the SIX'S responslbihties include 

. the assessment of proJect changes and impacts, 

. the development of technical, cost, and schedule estimates, 

. the preparation of project specifications, 
l the review of technical proposals, and 
l the integration of subsystems mto operational systems. 

Increased Cross- 
Organizational 
Involvement 

In the past year, FAA has initiated several other actions it believes will 
improve its management of the acquisition process. These actlons, based 
on recommendations m FAA's December 1984 internal study, include the 
establishment of program manager “teams” to originate key project doc- 
uments and the greater involvement of the ultimate FAA users in both 

'Kepo~oftheSySclence~m~lNatlonalbytheFAA, 
Not 1982 
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Other FAA Acquisition Improvements 
Establishment of Polhes and Procedures for 
Independent Cost Estimates 

developing technical specifications and statements of work and n-t pro- 
Ject reviews. 

Accordmg to FAA management officials, FAA now uses a team concept, 
under the direction of the program manager, to originate and obtain 
coordmation and approval of key project documents. Representatives 
from organizations having major input to the origination of the project 
are assigned to the team to collectively draft the project documents and 
to coordinate them within their respective organizations. 

FAA management officrals also noted that, under the team concept, the 
ultrmate FAA project users are now mvolved m preparing technical speci- 
fications and statements of work. In addition, project user issues are 
now a required topic of discussion during formal project reviews. 
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