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Mr. Chairman ahd Members of the Subcommittee:

We appreciate ﬁhe opportunity to comment on Federal Aviation
Administration (FRA) appropriation issues. Over the pést few
years, our work has focused on how well FAA is ensuriné aviation
safety and the agency's efforts to modernize air traffic control
(ATC) through the National Airspace System (NAS) Plan. The
concerns we expressed to this subcommittee last year focused on
FAA's schedule delays in developing major NAS systems. This year,
many NAS Plan systems have entered a critical phase in which
contractors are delivering equipment to FAA field sites.
Accordingly, a major challenge facing FAA today is the integration
and déployment of numerous NAS systems within budget and according
to realistic schedules while also hiring adequate staff for its
controller and maintenance work forces.

Our testimony today will focus on four issues: (1) the
status of key NAS Plan projects; (2) how much ATC modernization
could ultimately cost; (3) field implementation of delivered
equipment; and (4) how many controllers and maintenance
technicians will be needed. Overall, our work'indicaﬁes that the
cogst of ATC modernization will be considérably more than FAA's
current $15.8 billion estimate and that corrective actions are
needed if further schedule delays are to be avoided.

STATUS OF MAJOR NAS PLAN PROJECTS

Introduced in December 1981, the NAS Plan is the nation's
largest civilian technology project since the Apollo project. Air

traffic control computers, radars, communications, and facilities



are being modernized. Major benefits projected include the ability
to safely handle traffic growth, reduced maintenance requirements,
and enhanced air traffic controller productivity. |

Six years into the NAS Plan, many contractual commitments have
been made for NAS systems; however, of the 12 major NAS Plan
systems, | only one--the Host computer--is nearing compietion. The
status of FAA's 12 major systems is included as attachment I.

Developﬁenc of systems has proven to be more difficult, time-
consuming and costly than FAA expected. A comparison of
operational readiness dates listed in the 1983 plan and the 1987
plan shows major system schedule delays ranging from 1 to 5 years
(see attachment II). Consequently, anticipated benefits are being
deferred.

The magnitude and complexity of integrating all ATC system
components became apparent shortly after the NAS Plan was published
in 1981, 1In 1984, FAA selected Martin Marietta Corporation as its
systems engineering and integration contractor (SEIC) to assist it
in implementing the plan. As part of this assistance, the SEIC
identified hundreds of incomplete or incorrect‘interfaées between
systems. These problems were caused by ﬁAA's initial design. As a
result of the SEIC's work, corrective actions have beeh initiated

or planned in the form of engineering changes and new projects.

'The Department of Transportation, which has final acquisition
authority for the NAS Plan, has designated 12 of the plan's
projects as major systems because they either exceed $150 million
or are critical components of the plan.
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NAS PLAN COST WILL

EXCEED PREVIOQUS ESTIMATES

FAA's estimate of $15.8 billion for the basic NAS Plan
projects authorized by the Congress does not reflect ail changes
and projects needed to meet original NAS Plan goals ané objectives.
These changes and projects could raise modernization cbsts to
about $24 billion by the year 2000.

Cost Increases to Original NAS Projects. The SEIC has

identified about $2 billion in engineering changes and funding
increases to existing NAS Plan projects.

Although all engineering changes were identified by FAA
engineering review boards as needed to integrate various systems
and to correct inadequacies in the current NAS Plan design, none
are included in FAA's $15.8 billion estimate of NAS Plan costs. Of
the $1 billion in engineering changes, about $260 million have
already been approved by FAA for inclusion in future funding
requests. According to the SEIC, valid engineering change
requirements totaling about $740 million still reguire FAA funding
approval.

The current $15.8 billion NAS Plan éost estimate also does not
include a $1 billion "risk allowance," the purpose of which is to
compensate for understated procurement costs. The SEICiviews such
understatements as likely to occur. ‘

The NAS Program Director has asked the SEIC to de&elop
proposals for cost reduction, or offsets, from existi&g NAS

projects equal to the amount of these increases. Such}reductions
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are made possible by deferring activities or changing %equirements.
As of March 1988, $104 million had been identified as %oasible
offsets from dele&ing projects, of which about $94 miléion has been
approved. Therefore, if no additional offsets are fou%d, basic NAS
Plan costs could total $17.8 billion--not $15.8 billion.

Additional ATC Modernization Costs. FAA eng@pggrﬁng review

boards also identified new NAS projects and additionalfequipment
needs that are classified as "other capital needs." These new
prpjects and additional equipment needs did not appear in the
oriéinal NAS Plan, so FAA has not inclﬁded their costs in its

$15.8 billion NAS Plan estimate. However, they are clearly part of
the ATC modernization effort and, hence, have a direct link to NAS
Plan goals and objectives. The SEIC estimates that these
additional requirements will cost about $6.5 billion to implement.
If FAA plans are not changed, NAS projects and additional equipment
needs could cost about $24 billion by the year 2000.

Examples of such equipment requirements that have been
approved by engineering review boards include additional airport
surveillance radars, long-range radars, and adyanced surveillance
and communications equipment. Examples 6f new projects include
$191 million for fuel storage tanks needed for emergeﬁcy power
generation and $2 billion to extend and continue NAS éupport
activities, such as facility relocations, beyond 1992,

Impact of Increased Modernization Costs. The near term budget

impact of these engineering changes and new projects could require

funding requests that exceed current authorized levels.




Specifically, the Airways and Airport Capacity Act of i987 provided
for authorizations of about $2.2 billion for fiscal year 1996.
According to the éEIC, implementing‘the additional app:oved
engineering chanées identified to date would exceed authorized
facilities and equipment levels by $275 million in fiséal year
1990. Appropriations for facilities and equipment forffiscal
years 1989 through 1992 would have to increase by about $2 billion
over original estimates.

In our view, this suggests that now is an appropriate time for
FAA to combine the "old NAS Plan" with "new" ATC modernization
requirements, and to develop distinct project categories of
required and funded, required and not funded, and deferrable. This
analysis would permit the setting of priorities and the resulting
funding schedule for the next 3 fiscal years and beyond.
Currently, the cost distinction between NAS Plan and "other
capital needs" clouds the issue of how much ATC modernization could
cost and results in an incomplete picture of the magnitude of the
modernization initiative,

REGIONAL IMPLEMENTATION PROBLEMS

COULD ADVERSELY AFFECT NAS PLAN SCHEDULE

Implementation of NAS Plan systems is underway. As more and
more equipment is delivered to the field, the focus ongmeeting NAS
Plan milestones is shifting from the project developer# in
headquarters to project implementors-~FAA's nine regioﬁs. Regions
have not been able to keep pace with system deliveries?and needed

facility design work has not been accomplished on time. The NAS




Plan schedule will be adversely affected if these problems are not
resolved.

Site-specific Project Implementation Plans. Project

implementation plans are generated by headquarters to provide
guidance on the implementation of specific systems. &bwever,
because these plans are general in nature, they must He made
substantially more detailed before they can be used by a specific
facility. According to FAA field staff, the personnel and time
needed to do this are often not adequately considered in
headquarters schedules and resource estimates. For example, the
Seattle air route traffic control center staff had to add
substéntial detail to the national Host computer project
implementation plan provided by headquarters before completing its
site~-specific plan. According to a center official, the
headquarters document provided no guidance as to how the system was
to be implemented. The center was able to meet the cdmmissioning
deadline for the Host computer only because of a 6-month delay
experienced by the contractor. This delay allowed the center staff
enough time to develop and implement site prep§ration;

installation, and testing procedures.

Regional Project Management Tools. Regions curr¢nt1y lack an
integrated project and'resource_management tool. The? use a
national facilities and equipment reporting system subplemented by
locally-developed automated programs to help scheduleENAS
implementation. However, these tools cannot calculaté regional

delivery dates, which are based on the installation work force
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available. A recent SEIC report indicated that, of 248 equipment
deliveries scheduled by FAA headquarters between Febru%ry 1988 and
July 1988, 44 percent involved significant diécrepanciés between
headquarters and regional schedules. While to the regions the
delivery date is when théy are ready to install the equipment, to
FAA headquarters the date marks when the vendor will déliver
equipment to the field. When the regions cannot install this
equipment, iﬁ is stored either in the field or at the FAA Depot in
Oklahoma City. For example, one region has been storing
navigational-aid equipment for as long as 16 months because of
insufficient staff.

FAA headquarters is aware of the need for a project
management system in the regions. The SEIC is now developing such
a system-~the Regional Project Management System (RPMS)--the
purpose of which is to provide a firmer foundation for determining
installation resource requirements and installation schedules.
However, according to responsible SEIC staff, there is no
requirement for reconciling equipment delivery date differences
between regions and headquarters. Resolution gf this matter is
needed before the RPMS can be implemented.

Unresolved Facility Design Work Responsibilities, The SEIC

has a major responsibility in developing architect and engineering
plans for FAA's ATC facilities. However, the scope and timing of
its contributions are in dispute.

Facility design work must begin about 2 years before

scheduled equipment deliveries so that facilities can be ready when




the equipment arrives. The SEIC's‘facility design su&contracter
has not met milestones for site-specific design work %t FAA's air
route traffic control centers. A revised schedule togaccomplish
the work was unacceptable to FAA's structures programgmanager, and
a default letter was drafted in February 1988 to notiﬁy the SEIC of
non-delivery of scheduled work. Further, there is a dispute
between FAA and the SEIC about the SEIC's responsibilities for
doing site~specific design work at hundreds of other FAA
facilities, such as airport towers and radar sites. FAA assigned
the SEIC responsibility for site design at these facilities in
1987, However, SEIC officials believe that this work was beyond
the scope of their responsibility. This design work will either
have to be performed by the SEIC, another contractor, or FAA staff.
In our opinion, resolution of this uncertainty is essential if
further schedule delays are to be avoided.

Acquisition of Implementation Support. Several FAA regions

attribute their delays in installing delivered equipment to
insufficient installation personnel. Insufficient personnel was
identified in an FAA survey conducted in JanuaFy 1987. According
to the survey, about 600 equipment deliveries to the field could
not be installed without additional staff. Equipment deliveries
did not let up in 1987; according to the Office of tLe Associate
Administrator for Development and Logistics, project deliveries
continued at the rate of more than 100 per month throughout 1987.
FAA plans to address regional staffing problems in

implementing NAS systems with a technical support services contract




(TSSC) to be awarded this summer. However, we found that the TSSC
request for proposals makes provision for about 2,000 fewer staff
years than FAA's resource estimating system indicates ﬁould be
necessary. We believe it would be prudent for FAA to account for
this staffing disparity before the TSSC is awarded. - This is
important because, in practical terms, either sufficient resources
are applied to meet the current headquarters schedule or the

schedule must be extended to account for work force constraints.

WORK FORCE ISSUES

In addition to NAS Plan cost and écheduling problems, FAA
cannot say with confidence how many people it needs to operate the
current ATC system or a modernized NAS. Since last year FAA has
made progress in increasing its controller and maintenance staffing
to a level of 13,300 controllers--including 9,030 full performance
level (FPL) controllers--and 8,496 field maintenance employees, as
of March 31, 1988.

Our work on FAA's rebuilding of the controller work force
shows that while FAA has been increasing staffing since the 1981
strike, FAA has underestimated its controller requirements. In
addition, FAA prematurely reduced its maintenance staffing
anticipating productivity savings from new systems which are only

beginning to reach the field.
Staffing Models. A key reason why FAA cannot comfidently

project its staffing requirements is that its internal staffing
models are not reliable. FAA's controller staffing standards

underestimate needs because, among other things, they' do not




provide sufficient staff to cover péak traffic pcriodsganq have not
been validated. The agency is currently reexamining iﬁs stahdard
for airport terminal staffing. |

Although beﬁter designed than the controller staffing
standards, FAA's maintenance staffing standard has notgbeén used as
the basis for FAA's budget requests. We reported in S?ptember
19872 that FAA prematurely reduced its maintenance sta&fing in
anticipation of productivity benefits which did not ocbur because
of delays in NAS Plan projects. For example, from 1984 until this
year's budget request, FAA had requested reduced field maintenance
staffing because modernized systems were expected to reduce work
load. The fiscal year 1989 budget is a step in the right direction
because it reflects the first time that FAA has requested increases
for all of its major work forces. .

Both staffing standards also understate requirements because
they do not provide for an adequate "pipeline" of trainees to (1)
replace those who leave and (2) meet future work loads. FAA's
controller and maintenance personnel require several years of
training before they are able to carry full woFk loads. Many of
these employees are currently eligible tb retire, and to provide
for smooth NAS operations, FAA needs to have enough individuals in
training now so that fully trained personnel will be available to

replace those who retire.

2paa Staffing: Challenges in Managing Shortages in tbe Maintenance

Work Force (GAO/RCED-87-137.) ;
10 |
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Recruitment Needs. Once FAA has identified it;:ﬁtiffingw
requirements, it p;ods‘to be able tb‘brinq employonhén-boa;d as
quickly as possible. Recognizing that'its‘current ﬁiéinq process
is time~consuming and inefficient, FAA is streamlininé this process

4

by doing its own testing of controller candidates and |performing

4

some pre-employment checks formerly done by the Officé of Personnel
Management. FAA's transition to a modernized NAS alsé has major
implications for the types of people FAA recruits andgthe way

FAA's major work forces are trained. At the request of the House
Subcommittee on Investigations and Oversight, we are examining
FAA's programs for recruiting, hiring, and training its controller,
inspector, and maintenance work forces.

Our initial work shows that aithough FAA's hiring is behind
planned levels, FAA expects to meet its éongressionally mandated
staffing targets for fiscal year 1988 inspector and maintenance
staffing. However, FAA will not meet.the fiscal year target of
10,450 FPL controllers. FAA cannot increase its FPL staffing
overnight because it currently takes about 4 years from the time
someone applies to be an air traffic controller to reach FPL
status. For each applicant Qho successfully completes FAA's
training program, FAA has experienced one loss through failure or
withdrawal, The eventual failufe or withdrawal of over 50 percent
of controller applicahts costs the government milliods of dollars.

Recently, FAA has faced a tight labor market aha is having
difficulty finding adequate numbers of highly qualifﬂed controller

applicants. We believe that this is a serious problqm because FAA

11
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needs highly qualified candidates. ReSearch has Shownfthat
individuals with the best chance of bompleting FAA'S tﬁaining

program are those'who score 90 and above on required aptitude
tests. | ‘

There are limited ways that FAA could increase itg staffing
levels by (1) reducing the time it takes to hire and téain an FPL
or (2) improving its pass rates. One way to save timefis to reduce
the time it takes to hire a qualified candidate and, as previously
mentioned, FAA has a new program underway ﬁo streamline this
process., FAA's goal is to reduce the curreﬂt 11.5 month pre~
employment processing time to 2 months for applicants who scorel90
or above. Another way to save time is to hire experienced
controllers who will require less training. For instance, FAA
plans to hire several hundred military controllers. Also the
Congress is currently considering legislation to rehire some fired
FAA controllers. To increase the number of candidates who complete
training, FAA must improve the quality of the applicants sent to
the FAA Academy. We are examining ways that FAA could improve its
recruitment efforts to ensure that an adequate pool ofghigh-scoring

applicants is available for hiring.

To summarize, we found that modernizing the ATC system will
cost more and take longer than the original NAS Plan ﬂndicated.
Modifications and additional projects identified by FAA's SEIC as

necessary to meet established performance requirementd could raise
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the total cost of NAS modernization to about_$24wbliiipn‘by the

year 2000. Purthermore, PAA may not have tholndcenﬁary controller

and maintenance work force--in terms of numbers, skiil@ and
abilities--needed for transition to the future ATC éy%tem.

Our findings suggest to us the need for a redefi@ed NAS Plan
that clearly reflects all projects and costs; and an 4gency-wide
schedule which fecognizes constraints on installationi such as work
force shortages. We believe a redefined NAS Plan will enhance the
basis for making future implementation decisions and permit the
setting of priorities that may be needed in light of the

significant increase in projected funding needs.

This concludes my prepared statement. I will be pleased to

respond to any questions you may have.
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STATUS OF MAJOR NAS PLAN SYSTENS

i
\

FY 89 FAE YEAR OF
BUDGET REQUEST  FIRST IMPLEMENTATION/
" LAST INPLEMENTATION

VENDOR 18) ESTINATED TOTAL

PROGRAM COST

CURRENT PHASE

~ SYSTEN NAME
‘ (s of April {, 1988)

EAEEEAESTTILBRTITASASITREERSRANERSIREEENTLL RNV RLTY RERTXREBADS %

Voici Switching and 3
$59

Cantfol Systea (VSCS) Design competition ATAT and Harris $3360 1991/1993
Flight Service §
Automation Systea Production E-Systeas $311M SQQH 1986/19%4
(FSAB) !
HODEiS Production WEC/UNISYS $489M tlﬂﬂ 1990/1995
‘ {Jaint Venture)
Microwave Landing ‘
Systﬁn (HLS) Production (ist buy) Hazeltine $1.68 $20n 1988/2001
3 Secand y third buy pending
Lanq‘Rinqc kadar (LRR) RFP To be detersined $349M $3am 1987/19%
B LU,
Airpart Surveillance
Radar (ASR) Production Westinghouse $3624 0 198871992
Taréinal Doppler
Weather Radar {(TOWR) RFP To he deterained $322M $120M 1993/1996
{entral Heather
Pra;l;sor (CWP)
we Preparing RFP To be deterained $205M M 199471993
RwP Full scale $230M §3u 199471993
develapaent Jet Propulsion Laboratory
Radla Microwave Link
{RML) Production ATLT $2854 $41N 198671992
Autoaited Weather
Qbsgrving Svstea (ANOS)
NNS RFP To be determined 51430 $24 1989/1994
RDAS RFP To be detersined $84 1] 1989/1993
HOST Production/Systens [ $4L7H 0 1987/1989
teing cosmissioned
AdvRnced Automation j
Systes [ARS) Design competition [8M and Hughes $3B 52;2H
1858 1993/1993
ThA 199571998
ACCC 1996/1998
1¢ce 1993/2000
- F 13t rt T L R et 8t e ] b3 - -+ 1-H
'T. “LEGEMD
Source: FAA Program Managers x
MiP-Netearologacal Weather Pracessor TCCC-Tower Costro) Cosputer Cosple
RWP-Real Tise Weather Processdr MiS-National Neather Service
[855-1nitial Sector Suite Systes ADAS-ANOS Data Acguisition Systea
ThA-Termaal Advanced Autonation
14 ACCC-Area Control Complex




ATTACHMENT II ' :RTTACHMENT II
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Number of Years of istimeted Delsys in Major NAS Plan Projects
§  Yeare Onley

4

4

[: First on-uie implemeniaton
- Laat on-sile implementauon

NOTE 1: Delays compued by companng Apni 1983 and Apri 1987 Program Maswsr Basehnes

NOTE 2: Terminal Doppler Weather Radar (TOWR) is not shown because the project was introduced
in the Apnl 1987 NAS Plan
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