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SUMMARY

I NTROD UCT ION

Th i s report i s the final i n a ser ies of technical re por ts wh i ch
document the results of a six—task study of the histori cal resource
utilization of the C—130E Hercules aircra ft. It describes in
functional flow formats and associated text , recommende d methods to
be considere d when implementing future Historical Weapon System
Analyses (HWSA) efforts. All recommended methods and practices not
only represent the most logical planning , imp l eme ntation and
analytical progression , but more importantly, serve as a methodology
for future investigative efforts. Numerous actions planned and
implemented by the investigators throughout this study , required
modifi cation and replanning. During this study , some 27 Ai r Force
archives and installations were visited ; 30 to 40 Air Force data
systems were reviewed; 900 plus documents and over six million
recor ds were acqui re d and an al yzed ; an d al l  thi s data was or ganized
and summarized into a useful product of a few hundred pages.
Success in accomplishing this large task was dependent upon a
systematic approach . Sequential flows depicted within this report,
therefore, represent the most optimal methodology for future studies
of this type.

APPROACH

The app roach use d i n the formula ti on of reco mmended methods
and practices to be considered in future HWSA effor ts was to assess
successes , failures and other problems encountered when implementing
the 15-year C-130E Historical Weapon System Analysis program. Each
of the six tasks implemented during this effort was carefully
reviewed prior to development of functional flows depicting
recommended planning and other investigative sequences . Those flows,
wi th associated text, portray the best approaches based upon “ lessons
learned” during this study . All recommendations contained within the
body of this report were reviewed by all investigators prior to
inclusion into the document.

RESULTS

Retros pec ti ve anal yses of successes , failures and associated
problems encountered throughout implementation of this study have
resul ted i n the follow ing:

1. Recommended methods and practices conducive to the
effective development of program planning have been
developed. This includes a tabulation of USAF and
other Governmental agency devices that must be
incorporated Into future program plans.

1
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2. Func tional fl ows depi ctin g reco mmended s teps to be
taken during the conduct of structured interviews as
well as conducting reviews of published literature
have been formulated.

3. Funct ional flows de pi ct ing recomme nded methodolo gy in
the conduc t of other HWSA ac ti v iti es have also been
developed. This includes : a) documentation search
and data acquisition , b) historical data analyses ,
c) histori cal task analysis of Air Force Specialties ,
and d) life cycle costing.

‘O iCL US IONS

Success ful imp lemen tation of wea pon sys tem anal yses i n ~he
future is contingent upon many factors. Some of the more sign i ’~1cantfac tors inclu de the need for a well develo ped , time-tested data
con trol , mana gement, cataloging , and filing technique that enables
i nvest igators to conduct the pro g ram i n a sys tema ti c manner. A
central~zed data file , coupled with an automated/mechanizedcataloging technique is fundamental to successful data control .

Detailed conclusions germane to the 15-year analyses of the
C-130E Hercules Advanced Medium Short Take-Off and Land Transport
(AMST) are contained in previous reports . ReconiTendations
concern ing p roblems encoun tere d durin g this s tudy have been include d
in this report.

RECOMMENDAT I ~NS

The intent of including these recommendations is to provi de a
cen tral ized summa ry of solu ti ons and corre cti ve ac tions put forth
in three previously developed technical reports. The following
are base d upon observa tions coverin g the ent i re s tudy and reference
the appropriate study documentation.

1. TP~e Air Force shoul d develop and implement an integrated
historical data center to accumulate and maintain the
seven categories of data developed in this study , by
weapon system (Mission Design Series). This would allow
Air Force agencies and their contractors to use a common
data base in making trade studies and in responding to
proposals for new weapon systems and equipment.
(Reference AFHRL-TR-77-40, “C-130E Hercules Airc raft:
Review of Published Literature .” Available to U. S.
Government Agencies only. )1

2
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2. Ad ditional historical data bases on selecte d Air
Force sys tems s houl d be deve loped i n a manner s imi lar
to that accomplished on the C-130E Hercules aircra ft
wea pon system. (Re ference same tec hni ca l report
noted in recommendation number 1.)

3. Future studies of this type should extend from 18
months to 24 months to allow adequate time for data
acquisition and analysis. (Reference same technical
report noted in recommendation number 1.)

4. Similar studies should cover a weapon system (MDS)
family rather than a single selected model. Family
differences could be accounted for i n equipment and
confi guration di fferences. (Reference technical
report noted in recorTinendation nunber 1.)

5. A study of Air Force data systems should be made to
identify data deficient areas and the means for
accumula ting actual data for missing elements . Much
of this could be done by sam pl ing . (Re ference same
technical report noted in recommendation number 1.)

6. The current process that is required to identify ,
collec t, and anal yze histori cal information over the
life cycle of an A i r Force wea pon sys tem i s ex tremely
awkward and time-consuming, an d in many areas resul ts
in vo ids. Curren tly there are no for mal p roce dures
that attempt to track and collect published information
on a specific weapon system over its lifetime . Such
procedures would be very useful , not only in supporting
the periodic assessment of a specifi c system ’s life
cycle progress, but also , for supporting various trade
study as pec ts of future wea pon systems. Head quar ters
USAF/ACMCA has an existing “Operating and Support Cost
Reporting (OSCR)” system that was initiated for all
USAF aircraft systems in fiscal year 1975, and if
continued and expanded to capture additional data
elements it could eventually be a ve ry useful
operational and support cost information system.
(Re fe rence AFHRL -TR—77-48 , “Historica l Analysis of
C- 130E Resources. ‘1)2

7. In cases where an Air Force weapon syste m Is deployed
to more than one operat ion al command , e~c h co mmand has
its own peculiar reporting system(s) and guidelines .
It woul d be appropriate to standardize reporting systems
within all con’m~ands to insure cons i s tenc y of data banks ,
data elements and reporting criteria. (Reference same
technical report noted in recommendation number 6.)

3
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8. The methodologies contained in this technical report
provide sound approaches toward implementing future
studies. The sequence to follow is: 1) identify
sources , 2) contact and acquire information , 3)
establish bibliographic system, 4) rev i ew and sor t
information for appropriateness , 5) anal yze i nforma tion ,
6) generate structure d interviews , 7) collec t res ponses ,
8) anal yze res ponses , and 9) synthesize information
information into final report.

9. A range of 52 to 61 percent of the maintenance tasks
performed by C-130 maintenance AFSs are accounted for
in Air Force Manual (AFFI) 39-1, Enl i s ted Person nel
A i rman Cl ass ifi ca ti on Manual. 3 As this manual is used
widely by governmental and civilian contractor agencies
in developing Personnel Planning Information (PPI) data,
corrective steps should be taken to deri ve more sensitive
planning guidelines responsive to AFM 66-1 , (Maintenance
Management ,)4 individual work centers .

10. NIneteen of the 27 Cost Analysis and Cost Estimation
(CACE) formulae deal directly with huma n resource
categories (e.g., milita ry pay , civilian pay , permanent
change of status (PCS) costs, etc.) Fur ther , 60.1% of
the C-130E total life cycle cost by major category is
directly attributable to human resources. it matters
little from a cost standpoint if hardware reliability
is improved several times if related manpower attenuation
chan ges are not ma de. Conce pt an d des ign innova tions
included in new systems to improve hardwa re utilization ,
mus t be accompan ied by rela ted c hanges in the human
support needs . It is recommended that the real cost
drivers in weapon systems be ranked in order of most to
least costly and that this rank order serve as the
priori ty upon which future USAF weapon system acquisition
contracts are based.

11. It is recommended that further analytical studies be
conducted for the purpose of developing:

a. Operations and maintenan ce manpower models usable
by contractors in defining officer, enl i s ted and
civilian manpower required at USAF work center level .

b. More sensitive Personnel Planning Information (PPI)
guidelines than are contained in AFM 36-1, Off icer
Classif icat ion Manual ,5 and AFM 39-1 , Enl i ste d
Personnel A i rman Classification Manual .

4
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c. Assigned manpower profiles at work center levels
wi thin single-engine and multiple-engine aircraft
systems. This should include operations and
maintenance personnel across Air Defense Command ,
Tac ti cal A i r Coman d , Military Air Command and
Strategic Air Command.

d. Detailed Air Force specialty code (AFSC) inventories
that depict all duties/tasks actually performed by
3-, 5- , 7-, and 9-skill level maintenance personnel
(organizational and intermediate levels) on major
USAF weapon systems.

e. Attenuated ATC resident training courses of
maintenance personnel with a concomi tant “Task
Oriented Training ” program at operational bases.

5
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This final report was prepared by the Boeing Aerospace Company
Logistics Support and Services (LS&S), Seattle , Was hi ngton , under
USAF Contract F33615-76-C—0062. This contract was initiate d unde r
phase one of Project 1959. Work was accomplished under the direction
of the Advanced Systems Division of the Air Force Human Resources
Laboratory, A ir Force Systems Command with Major Duncan L. Dieterly
as the Project Officer.

Data emenating from Phase 1, “Historical Analysis of C-130E Life
Cycle Cos ts ,” consisted of a series of reports to be completed under
work unit 19590001. The total study provides a unique body of data ,
which for the first time , attempted to document the actual life cycle
cost of a Weapon System. A series of analytical techniques employed
by AFHRL and other cognizant agencies were used to eva l uate the —

Wea pon Sys tem in an attempt to mi n imize future resourc e requi rements.
Specific emphasis was placed on the reduction of human resource
requ l reme nts.

Boeing Aerospace program manager was George R. 1-lerrold . Principal
program anal ysts were Frank 0. B rown , Donal d E. Griswold , Donal d K.
Hlnde s , Gary A. Walke r and David H. Wilson.

The Boeing Ae rospace Company wishes to exp ress their appreciation
for the technical assistance and data provided by: 1) USAF Head—
quar ters , Washington , D.C.; 2) Air Force Systems Command (AFSC),
And rews AFB , Maryland; 3) AFLC Headquarters , and Aeron auti cal Sys tems
Division , Wright—Patterson AFB , Ohip; 4) Military Airl i ft Command ,
Sco tt AFB , illinois; 5) A l] CONUS Airc raft Air Lo9istics Centers
(e.g., San An ton io ALC , Warner-Robins ALC , et al . ) ;  6) Air Training
Command Headquar ters , Ran dol ph AFB , Texas ; 7) Air Training Command
Center, Sheppard AFB , Texas; 8) Occu pational Measure ment Center ,
Lac klan d AFB , Texas; 9) Air Force Inspection and Safety Center,
Norton AFB , California; 10) 62nd MAW Wing , McChord AFB , Wash i ngton ;
11) 314th lAW , Little Rock AFB , Arkansas ; and 13) 317th TAW , Pope
AFB , North Carolina .
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HISTORICAL WEAPON SYSTE M RESOURCE eTIL IZAT I O’;  MET H O DO L OGY

I - INTRODUCTIO N

PURPOSE

Each individual member of the United States Air Force, whether
active duty military or civil service , is the most critical resource
in the inventory . In order to adequately allocate this resource
some technique is require d to determi ne the requirements necessary to
accomplish the desired mission . This report represents the first
phase of a four phase effort. The purpose of the entire effort is to
establish methods for human resource requirements relative to weapon
system design characteristics. Once the relationships are established
then life cycle cost estimates of desi gn options can be made . Thus
the ultimate goal is to obtain a capability to reduce LCC , especially
ownership costs , by providing human resource requirement information
early in the initial design phase of the weapon system.

Thi s phase o f the lar ger advance d develo pment, Project 1959,
Advanced System for Human Resources Support of Weapon System Develop-
ment, was designed to determi ne the necessary methodology for
computing the resource requirements for an operational aircraft and
to apply the methodol ogy for the requirements of the C-130E Hercules
aircraft . This report will summarize tht~ methodology so that ft may
be applied to other systems and provid e an overview of some of the
data gathered for the C-130E system . For more detailed information
about various aspects of this research see the other reports published.
(Note: Reference Section.)

This final report provides a comprehensive compendium of “lessons
learned” throughout Phase I , Project 1959 “Analysis of Resource
Utilization of Present Operation System — C-130E” . It further
provides: a) recommended investigatio n , data acquisition and
analytical methods and practices for use on other USAF Weapon Systems,
and b) historical duty/task analyses results of selected maintenance
Air Force Specialist (AFS) personnel . Special problems encountered
through the planning, data rev iew , data acquisition and analyses
phases of this study are also included.

The overall goal is to provide improved future weapon system
plann ing an d to develo p a tec hnolo gy tha t w i ll ena b le mana gers to
insure that the hu man resources prov ide max imum contr ibu ti on to
mission capability while reducing the life cycle costs. Human
resources rank as the number one opera tions and su ppor t cos t dr i ver
of most weapon systems. Weapon system planning , design , and
development techniques that address the demand for operations and
maintenance manpower loading must be established. Design require-
ments , l imi tations or Impositions translated into solutions ; i.e.,
fi rs t ar ticle d equ ipment , carry with them inherent benefi ts or
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debits as they relate to the human resources required to operate ,
maintain and control fixed weapon system hardware . The elements of
the Personnel Subsystem , have continuously been relegated to “second
chair ” in spite of the well known fact that it is the major weapon
system opera tions and su pport resource item an d dollar consumer.
Methods and prac ti ces recomme nded , If followed by future weapon system
investigators , will enable more proficient historical weapon system
analyses thus serving to provide solutions to imp roved Personnel
Subsystem participation throughout planning, design , and development
phases of future systems.

SCOPE

This research was planned to consist of six distinct tasks:
1) Development of a Histori cal Weapon System Analysis (HWSA) Pro gram
Plan; 2) Histori cal Review of Published Literature ; 3) Air Force
Documentation Search and Collection ; 4) Data Anal ysis; 5) Histori cal
Task Anal ysis; and 6) Life Cycle Cost Analysis. Fi gure 1 provides
an illustration of these tasks and the respective interrelationships
thro ughou t thi s researc h.

Plans and results acquired throughout each of these six tasks
are explained in detai l in three previously publishe d technical
reports .

The scope of this report is limi ted to: 1) recommended
historical resource utilization methodology ; 2) possible data
extrapolation techniques; 3) costing values ; 4) special problem
areas to expect; and 5) some examples of results obtained.

C-130E

HWSA

PERFORMANCE __~~ ;t~I ASK II
I T

IlI~.TtflUCAL It1NJT DATA ANA LY~.1S/( VA LLJA1 IoN
DATA o TASK IV Ll~E CYCL E
REVIEW COST OF ‘
TASK II 

IN~uT 
C- 130(

I N WEAPON
SYSTEM

IIISIOIILICA L TASK TASK VI
ANALYS E~ 

. TASK V

Figure 1 Histori cal Weapon Systems Analyses (HWSA)
Task Flow Summary
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SUMMARY

This report is the last In a series completed under this study .
“Lessons learned” throughout the study have been translated into
logic flows depicting planning, acquisition and analyses progressions
to be considere d for application to future investigative studies.
Analytical tools required to conduct such investigations have been
juxtaposed to tasks contained in the logic flows. Attempts have been
made to portray these functional flows in a progression of the simple
to the complex , without getting into the intricate mechanics of how
each distinct step should or must be followed.
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II - HISTORICAL WEAPON SYSTEM RESOURCES UTILIZATION
ANALYSES METHODOLOGY

PROGRAM PLANNING

Methods employed , as shown in FIgure 2, duri ng the development
program planning must always be sensitive and res pons i ve to def ined
requirements. Experiences acquired during this study clearly
demonstrated that progressions /sequences depicted in Figure 3 would
serve as a workable model in develo pment of future HWSA performance
plans . This figure is a sub-indenture to the TASK 1 block contained
in Figure 2. The five planning steps iterated in Figure 3 serve as
the mode via which the perfo rmance plan evolves into a final product
for release to the manager. The customary time constant of 3u days
of elapsed time prior to release of program plans usually precludes
the planner from having a series of technical interchanges with
agency representativ~s. Contrary to some opionions , it is believed
that initiation of a kickoff meeting subsequent to initial document
release i s su ffic ien t to di s pose of di fferences an d amend the p lan
In accordance with technical interchange agreements . The plan is
amended during review/kickoff meetings then serves as the spring-
board from which the remaining future HWSA studies would be imple-
mented. Cr iti cal to th i s phase o f future HWSA p lann ing i s the
development of a comp rehensive list of data sources and agencies
to be contacted at various stages of future HWSA activities . This
listing must identify cognizant military command agencies , civilian
centers , l ibraries , etc., that are thou ght or known to be
respositories of data pertinent to the system(s) being analyzed.
This l isting further serves as the cornerstone upon which letters
for request of data can be issued as well as locations/sites that
must be visite d during the data acquisition process. Appendix B
provides a list of the data sources/agencies that may be considere d for
future programs . Equally important during the early planning
stages is the formation of a cataloging /data source tracking
system that enables control and master filing of agencies ,
or gan iza ti ons an d/or personnel known to have data per ti nen t to the
weapon system being analyzed, A data source summa ry form such as
Illustrated in Appendix B enables the investigators to accumulate
and collate an important “directory ” of agenc ies and personnel to
be contacted during site visitation . These summa ry forms serve as
a telephone directory for post data collection follow-up. They
further serve as the nucleus upon wh i ch le tters for reques t of
data and structure d interview questionnaires can be issued. The
development of such a data source summary directory is fundamental to
the success ful mana geme nt o f HWSA ac ti v iti es.
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HISTORICAL INFORMATION DATA REVIEW

Search of applicable USAF documentation ge rmane to the weapon
system(s) being analyzed Is the next logica l step to be taken
subsequent to completion of INSA program planning . The end result
of this phase is a centralized , cata loged data file of available
histori cal data pertinent to the weapon system being analyzed. It
further enables investigators to identify missing or incomplete
data categories that must be obtained during the data acquisition
process.

Technical reports, magazine articles , news releases , brochures
and other technical data published by the USAF and other sources
must be considered. Emanating from this phase will be a comprehensive
technical data file bibliography with sumaries of weapon system
strong points , weaknesses and/or existing problem areas . Review of
historical data begins wi th a scientifi c technical information
(STINFO) search of data sources and is expanded into other sources
where appropriate . Figure 4, portrays the recommended documentation
review techni ques to be consi dered in future efforts .

The steps iterated in Figure 4 are largely self-explanatory .
However, central to the recommended methods and practices outlined
in Figure 4 is the existence of a time-tested and integrated
automated data entry , s tora ge , and retrieval system. For this study
a system known as MECCA (MECHANiZED CATALOGING) was used throughout
all phases . This system was continuously updated. In order to
l imi t the amoun t of material collec ted , a systematic screen ing
system is required. A series of selection cri teria are established
to reduce possible sources to only those necessary. Figure 5
Illus trates the decision screen employed during the review of
l i tera ture . Thi s p rocess must be carefull y adhere d to throu ghou t
the literature review process in order to maximi ze source data and
maintain a reasonable retrieval system. Data determi ned to be
useful are then filed into a repository center in accor dance w ith
the same history file code contained wi thin the automated
catalog (e.g., MECCA.)

Appendix C illustrates the exact History Code form used
during the C-130E HWSA program. This entry form, after being
completed by investigators , is then secured to each applicable
document, b rochure , etc., prior to being filed In numerical
sequence . This is portrayed as Step 6 In Figure 4.
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INTERVIEW DATA

A possible technique to supplement the data is to conduct a
structured interview . Included in Figure 6 is a simplified step
sequence of conducting structured interviews of retired and/or
active duty military and civilian personnel knowledgeable of the
specific weapon system being analyzed. Results of these interviews
provide pointers or indicators of pertinent weapon sys tems
characteristics . It also serves as a vital means through which
investigators can view the weapon system through the eyes of those
who are required to operate and maintain the system being studied.
Resul ts of the interviews should be incorporated as an integral
part of the documentation results developed during the review of
publi shed l itera ture .

DOCUMENTATION SEARCH AND DATA AC Q U ISITION

This phase of any HWSA study is the most di fficult task to
accomplish. The problems that will be encounte red include but
are not limi ted to the fol lowing: 1) lack of a single USAF
Weapon Systems historical data repository ; 2) existence of
volumi nous and frequently confl i cting data ; 3) contiguous data
extending back for periods ranging from 6 months to 2 years ; and
4) a particular lack of human resource data.

Key to the success ful imp lemen tati on of t hi s phase of fu ture
HWSA efforts is the formulation of a comprehensive “yel low page ”
directory of the numerous USAF and governmental agencies that
generate and compile specifi c fields of data . Incl uded in this
directory should be the names and phone numbers of organizational
managers, supervisors etc. that must be contacted . This di rectory ,
utilizing the “Da ta Source Summa ry Form ,” serves as the spring-
board from which: 1) initial telephone contacts are made ; 2)
formal letters for request of data are generated; 3) formal
letters requesting site visitation are predicated , and 4) post
trip follow-up is accomplished. (Reference Appendix B.)

The reconinended methods and practices to be followed through-
out the data search and acquisition phases of future HWSA efforts
are portrayed in Figure 7. Steps contained in this simplified flow
are sub-indentured to those in Figure 2 of this report . The centra l
data repository , initially started during the reviews of histori cal
data (Reference Figure 4, Step 6) is completed during this stage .
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This centralized data file , containing all applicable weapon systems
data , serves as the data pool from which analyses of data can flow
in a log ical manner. As can be seen , a set of major data element
categories were established. Each category consisted of a finite
set of data elements deemed appropri ate. Cataloging via terminal
keyboard and the f ili ng of acqu ired data v ia an al phanumer ic
history code are completed during the data acquisition phase.

HiSTOR iCAL DATA ANALYSES

Analyses of acquire d and cataloged data follow methods and
practices common to most analytical efforts. Pertinent to this
stage is the formulation and completion of explicit categories of
data . (Reference Fi gure 8, Step 1). This must precede the
formulation of analytical techniques. Steps 1 and 2, as su mmar ize d
in this figure , constitute important analytical housekeeping steps
that must occur before detailed analyses are initiated. Failure
to adhere to these precursor analytical steps will result in
inefficient and frequent analytical duplication. It is only afte r
completion of Step 4 “Prepare Data Matri ces ,” that the analysts
will have a comprehensive awareness of the adequacies and
completeness of data . Missing and/or incomplete data files
frequently will necessitate extrapo lative or interpolative action .
Most data acquired from USAF agencies are near-term , that is ,
within the last 12 to 24 months. This common data problem will
force analysts/investigators to normalize or extrapolate backward
in time . It is expected that this problem will continue to exist
until the USAF , as well as other governmental agencies , final ly
come to grasp wi th the need to have at least one comprehensive
histori cal data repository acquiring and retaining selected data-
from the numerous operating AF agencies.

A salient caution to be added is the need for all analysts
to rigorously adhere to the automated and/or mechanical data
cataloging procedures previously discussed in this report .
Failure to comply with these very important procedures will
result in the loss of data via mi sfiling, or failure to refile.
An effective solution is the appointment of a single-point data
manager , coupled wi th the release of a complete data summary
directory to all analysts using the data. Results emanating from
the data analyses phase serve as the baseline upon which life
cycle costs are established .
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HISTORICAL AIR FORCE SPECIALTY CODE (AFSC) TASK ANALYSES

The methods recommended during the preparation , acquisition
and analyses of Air Force specialty (AFS ) personnel duties and
tasks are illustrated in Figure 9. During the planning and
conduct of the program, attempts were made to generate detailed
AFSC maintena nce duties and tasks. Air Force Manual 39— 1,
Enl i sted Personnel A i rman Class ifi lcat ion Manual , was used as
a means of defining the general scope of assigned task
responsibilities . It soon became evident that this wou ld not

- 

- 
permi t the definition of explicit task responsibilities without
the use of C-130E technical orders . Tasks descri bed wi thin
technical orders (TO) were : 1) too volumi nous in nature; 2)
woul d have required extensive time for Individual AFSs to use ;
and 3) were insensitive to wh ich AFSCs we re respons ible for
performing discrete tasks wi thin the lOs . A final solution was
provided by obtaining Occupational Survey Inventories (OS!) and
Occupational Survey Reports (OSR) for each of the 11 selected
maintenance AFSs evaluated. These OSIs provi de the most
comp rehensive AFSC duty and task acquisition tool available.
The OSIs contain discrete sections enabling establishment of:
1) background information ; 2) maintenance quipment used on the
job; 3) training courses completed ; and 4) detailed duties/tasks.
The latter portion of these OSIs is divided into functional work
categories such as: 1) Organizing and Planning ; 2) Directing
and Implementing ; 3) InspectIng and Evaluation ; 4) Training;
5) Working with Forms , Records , Reports , etc.; 6) Performing
Specifi c Maintenance Functions , etc. Each of these fuictions,
in turn contain an average of 38 detailed tasks. Each OS!
averages about 570 tasks spread among an average of 15 maJor
functional (duty) areas.

The prepa ration , implementation and analytical steps
i llustrated in Figure 9 are self-explanatory . Ste p 6 “Conduct
Pi lot Run of AFSC Duties/Tasks ” is an important step in the
methodology portrayed. This enables the Investigators to prepare
for the final acquisition of comprehensive duty/task data.
Results acquired during a pilot run, utilizing actual maintenance
AFSCs (preferably skill levels 7 and 9), enab le the investi gators
to amend the OSIs to include maintenance tas ks not identified in
current OSIs. In this manner , the OSIs are amended to enable
acquisition of specifi c weapon system maintenance tasks . A
sa lient point to be emphasized is the need for future Investigators
to be Intimately aware of personal questions that fall with in the
purview of the United States Pri vacy Act. These questions ; such
as full name , place of birth, socia l securi ty number, personal
telephone nu~ter etc., must be removed from the OSIs be fore they
are released.
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Personnel in AFSs at operational bases require an average of
55 minutes to complete the inventory with a range of 40 to 68
minutes . Prior to initiating the pilot run or the final inventories ,
contact and approval via formal letter of request must be issued to
the cognizant command office (e.g. Deputy Command of Maintenance -

314th Tactical Airlift Wing) stipulating: 1) the purpose of the
inventories ; 2( justification ; 3) time and area for conducting the
inventories ; 4) completion time require d for each AFSC; 5) total
numbers of AFSs to be inventoried; and 6) facilities required to
conduct the task inventories . Success of acquiring the cooperation
of the cognizant officer (such as the DCM) is dependent upon the
scheduling of the inventories during low work activi ty periods .
Launching of aircraft as well as maintaining maintenance schedules
in accordance wi th job contro l work loads must not be abrogated by
information gathering activi ties.

LIFE CYCLE COSTING

The existing USAF Cost Analysis and Cost Estimating (CACE)
model contained in AFR 173-10 IJSAF Cost and Planning Factors ,
Department of the Air Force , (6 February 1973)6 is recommended
for future weapon systems life cycle cost activities. It will be
necessary to modify the model vari ables in accordance with the
dictates and limi ts imposed by the integri ty and completeness of
historica l data . Subtasks recommended to be followed when
establishing values denoting life cycle utilizing the CACE model
are depicted in Figure 10. The nine basic steps contained within
this figure are sub-indenture d to Task VI of Figure 2.

Experience demonstrated that actual historical data , augmented
by existing cost estimating factors , can be utilized to establish
weapon system life cycle cost va l ues. Future HWSA life cycle
costing of existing operational weapon systems shoul d encompass
the three major life cycle phases , namely: 1) Researc h and
Development; 2) Procurement/Production ; and 3) Operations and
Support . HWSA studies conducted by future investigative agencies
must also cons ider the Conceptual and Di spos al phases. The latter ,
I.e., Disposal Phase , can only be accomplished after retirement
of that designated system from the USAF inventory . Conceptual
phase data and costs are difficult to acquire.

Although the phases annotated above are somewhat artificial
tn nature in that the process is Iterative and the phases overl ap,
they do convey a chronological sequence of birth-to-death
progressions typical of any system.
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Conceptual phase data were not acquired during the C-130E HWSA
program as histori cal data were not available and were listed as
sunk costs (past expenditure s that cannot be captured). If the
weapon system has not been retired , disposal phase data will not
be obtainable.

CACE MODEL SELECTION

The Air Force standard Cost Analysis and Cost Estimating (CACE)
model, was selected as the primary life cycle ana lytical model .
Adjustments were necessary in accordance with problems and situations
unique to future HWSA efforts . The CACE model computes steady state
operating costs at the aircraft squadron level . Because of this it
will be necessary to incorporate the Acquisition and Disposal costs
as appl icable , on a manual basis. In selecting any model It should
be reviewed for adequacy as follows :

Fi rst: An initial stratifi cation of cost elements desired
for this study needs to be identified, and Second: these
elements have to be compared with the basic CACE model to
ensure that all categories and elements of cost a re included
or can be easily added either manually or by slight
modifications to the basic model.

The bas i c CACE model , suitably modified , adequately satisfies
the objectives of life cycle cost analyses . This is particularly
true when the emphasis of life cycle costing is placed principally
in the operations and support area. Ver ifi ca ti on of the CACE model
(Reference Step 3 of Fi gure 10 must be accomplished subsequent to
development and inclusion of supplemental analytical techniques.
(Step 4 of Figure 10. This is described in further detail below.)

DEVELOP SUPPLEMENTAL TECHNIQUES

To capture and displ ay the total C-130E elements of life cyc le
costs previously discussed , supplemental informationa l and model
revisions we re required (Reference Step 4 of Figure 10.) Additional
dollar expenditures not normally captured by the basic model will be
in the areas of research and development , actual aircraft procurement ,
peculiar support equipment , training devi ces , etc . Each of these
areas therefore mus t be handled on an individual basis with a “by
year~ dollar expenditure . These values are then added to the mode l
results manually.
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Since the CACE model is designed as an analysis tool at an
airc raft squadron level, and not fleet , further mcdifications are
necessary . The basic CACE model must be expanded to determine total
0&S cost for an aircraft fleet on a specified aircraft life , in
years . Additional refinements will include such amenities as: 1)
geographic location inputs and displays ; 2) various manpower Inputs
depending on data availability, and sub-routine requirements; 3)
the inclusion of a delivery sched ule input table to cover specified
years ; and 4) model acceptance of annua l aircraft deliveries for

C yearly computations .
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SUMMARY

Historica l Weapon System Analysi s (HWSA) methods and practices
utilized in this study were contingent upon specific criteria .
Technical requirements and tasks defined within this study estab-
lished the premise upon wh i ch the C—130E HWSA Program was implemented.

The objective was to provide a capability to determine the
resource utiliz ation of a weapon system. The C—130E was selected
as the baseline system. An arbitrary time frame was defined as
fi fteen years (1961-1976). The methodology that was developed
produced a vast amount of data concerning the C-130E system. This
data , which is historical , may b~ used to make initial decisions
about future systems . The methodology may be applied against other
weapon systems with a hi gh probability of obtaining the same
qua lity of results .

Figure 10, summarizes the general methods (1st - indentured
flow) and progressions used throughout the program. This flow
expands on the illustration summarized in Fiqure 2. Se cond -

indentured flows , depicting more finite methods and practices
employed during the conduct of each of the six tasks , are
conta ined in subparagraphs below . Data cate loaina forms or
records and other analytical tools crit ica l to the successful
completion of each task are also presented. (See Appendix.)

As can be seen in Figure 10 each task culminates in a product ,
either a report or data bank. To use the complete methodology
requires that all tasks be accomplished. If a modified effort
would be more appropriate , at least two tasks would be required:
Program P l an and any other. Task III , Data File Creation , is a
necess ary task if Tas k IV , Resource Anal ys i s of Task IV , Life
Cycle Cost , is required. A brief description of the outcomes of each
task is provided.

TASK I - Program Plan: Establishes the type of data required,
the tasks to be completed , the time necessary ,
milestones and costs.

TASK 2 - Historical Review of Publish ed Literature: Selects
and collects all published info rmation about the
system . Reviews and analyzes the information to
provide brief si ngle source of all available
resource information .
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TASK 3 - Data Bank: Identifies sources , collects data and
integrates into master data containing al l data
prescribed in Task 1.

TASK 4 - Analysis of Resources : Analysis of data bank
info rmation , includes generating missing data and
general descri ptive statist ics .

TASK 5 - Task Analysis: Provides detailed analysis of what
tasks are perfo rmed , time required and skill level
of selected critical AFSCs .

TASK 6 - Life Cycle Cost: Uses cost analysis and cost
estimating model and data bank to compute LCC for
selected weapon system.
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III - SPECIAL PROBLEM AREAS

INTRODUCTION

General problems that can be expected during the conduct of future
weapon system historical s tudies are summarized below . Specific
problems encountered by investigators are explained in more detail
within each separate technical report released .

1. A performance period of 12 months which was the time established
for this study for future HWSA efforts is too brief. Future
HWSA studies should permit at least an 18-month research period .

2. Dependence on data via formal letters of request , result 4 n
the following , namely: a) failure of the respondee to deliver
requested data ; b) the release of incomplete and sometimes
wrong data ; and c) inordinate delays in the receipt of requested
data .

3. The review of historical data , available via various agencies ,
libraries , etc . is singular ly the most important part of
future HWSA studies and will take a minimum of five months .

4. Dependence upon Air Force documentation search and data
col lec tion, for comp leted data f i les , will requi re a minimum
of seven months to accomplish.

5. AcquisitIon of data via site visitation must be preceded by
letters of justification to the target data agencies. Failure
to follow this important practice will result in outright
reticence on the part of various USAF governmental agencies
to release data.

6. Acquisition of data from the CONUS Air Logistics Centers (AIC’s)
will be the most difficult problem facing future HWSA investi-
gators as they are generally reticent to release data to
contractor personnel in spite of contract letters justifying
data needs.

7. Data control , cataloguing and file control , mi~st be accom-plished via an automated system.

8. There is a l ack 0f contiguous , historical data beyond periods
of the last 12 to 18 months . This will necessitate the need —

to plan and conduct numerous trips to cognizant command centers.
Present USAF directives/policies dictate the retention of near~term data (e.g., up to 24 months) prior to purging . This has
resulted in: 1) the marked reduction in filing and subsequent
storage costs; and 2) loss of valuable quantitative operational
data so badly needed when conducting historical weapon systems
anal yses.

33

— — 
~~~~~~~~ . ~~~~~~~~~~~ ~~~~~~~.. - ~~~~~~~~~~~~



~~ --—- --~~~~~~ --- -- -~~~-~~~~

9. Failure to acquire contiguous historica l data (the assigned —

manpower profiles over a 15-year period ) forces data analyst
to extrapolate back in time . Extrapolative and/or interpola—
tive data analyses is always “second best” when attempting
to derive quantitative values.

10. Future HWSA efforts necessitating the acquisition and analyses
of AFSC duties and tasks will be faced with the problem of
acquiring these data at operational bases . There is under-
standable reticence on the part of operational commanders to
release maintenance personnel during shift activities.

11. Prob lems w ill be encountered in future studi es when attempti ng
to establish conceptual and early research and development costs.
These data are usually not obtai nab le in weapon systems that
have been in inventory over extended periods (e.g., 15 years).

12. Cost estimating formulae/techniques used to establish historical
cost values will not pose any problems . However , quanti tative
values (either variables or constants) inserted within mathe-
matical protocols will be subject to many extenuating circum-
stances unique to eac h HWSA effort. All mathemat i cal fac tors
contained wi thin AFR 1 73—10 must be carefully assessed to
determine if other data , germane to the system being assessed ,
should replace factors contained within this document. The
lack of contiguous historical data will usuafly force analysts
to defer to constant va lues contained within AFR 173— 10. Some
of the factors such as officer , airman , and civilian pay are
actuals and w ill always be used.

Problem highlights unique to each of the tasks are annotated below .
Prob lems encountered in one task frequently caused concom itant p robl ems
in other tasks. For example , lack of contiguous data over periods
beyond the last 18 to 24 months precluded quantitative analysis on
actual data over a 15 year period . This frequently necessitated data
extrapolation during Task IV , “Analyses of Data ,” and Task VI , “Life
Cycle Costing. ”

TASK I - PERFORMANCE PLANNING

No special problems unique to Task I were encountered .

TASK I! - HISTORICAL DATA REVIEW

In some cases the source of the information obtained , was not the
originator of the information . For example , of the 76 documents ordered
and received through the Defense Documentation Center , some were actually
provided by the Government-Industry Data Exchange Program (GIDEP) and
other government agencies such as Rome Air Development Center.

34



-- r

In attempting to accumulate the descripti ve Information , the follow-
ing problems were signif icant enough to warrant being highlighted here
to assist  in similar efforts in the future .

1 . There is no single data repository /system that provides
visibi l i ty into weapon system historical document ation .

2. It became necessary to first identify all of the various
repositories and then to select and collect the information
from each for the specific weapon system being studied .

3. Information that had to be ordered from some data repositories
required extremely long lead time prior to actual information
delivery . In some cases , even after repeated requests for the
data , the data were not furnished thereby leaving gaps and
inconsistencies which require normalization to obtain acceptable
study results .

4 . Some data repositories did not have large me:hanized systems
or had only one document on file (usually hard copy). This
resulted in a time-consuming effort for review and reproduction
and frequently reduced or eliminated the possibility of acquiring
needed information . Along these same lines , future study
investigators wil l  find data repositories that have copious
documents , listings , and reports that can be borrowed . This
wil l require either laborious data extraction , or disassembly —

reproduction - assembly and return to the home office which
requires significant manhours for accomplishment.

5. Obtaining need—to—know and/or proper management level attention
was very time-consuming particularly in situations where
organizations or individuals , with needed information , would
not release the information without “proper ” management approval
even when “need-to—know ” had been established .

6. The predominate USAF policy of retaining historical data for
only short durations (6 to 24 months) or as in most cases (6 to
12 months) prior to purge , had a profound effect on the ability
to get contiguous historical information beyond near term periods.

7. Changes in reporting systems as to format, deletion of key data
elements , or in some cases the total elimination of the report-
ing system caused inconsistencies and data gaps . This problem
had added emphasis when the data were computer generated or had
to be processed by a computer.

8. Computerized data on magnetic tape , the most desirable form for
large quantities or years of data caused long delays and excess-
ive computer time as the tape formats were frequently i ncom-
patible and required correction.
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9. The variance in data systems and repositories queried presented
a unique situation . Depending on the data system or repository,
each had its own “in—house peculiar language ” that is used when
discussing and/or retrieving the information in that system .

10. At some of the sites visit ed , interview questionnaires were
accepted by the individual and left to be completed and returned
later . In these cases, a low number was actually returned .
Al though this is expected to a certain degree , it resulted in
excessive investigation time for follow -up . In other cases ,
some individuals flatly refused to complete a questionnaire
even though the individuals were knowl edgeable and could have
contributed to the study .

TAS K III - AIR FORCE DOCUflENTATION SEARCH AND DATA ACQUISITION

Probl ems encoun tered dur ing Tas k II also occurred dur ing Task III
implementation with the following additions , viz:

1. Unique data documentat ion languages used w ithi n var i ous USAF
agencies necessitated investigators to become self-educated in
short periods of time .

2. Lack of mechan ization in USAF documentation resulted in acquisi-
tion of large volume s of raw data.

3. Changes in USAF documentation practices , forms , and asso ciated
data fields throughout the 1962-1976 study period frequently
caused loss of contiguous data .

TASK IV - DATA ANALYSES

Some of the more significant problems encountered during data
analys i s were :

1. Massive amounts of data (6.1 million records and 900 reports,
papers , articles , etc.) were col l ected and evaluated . Packag-
ing and evalua ting these data for log ical presen tation in a
relatively few pages was a formidable task. There are any
number of combinations in which the data could be packaged and
displayed . The available time and study resources allocated
did not permi t investigation into the best displays or most
practical approach. The contractor overcame this problem by
the use of skille d personnel methods , techn iques , computer
programs and displays previously developed during twenty years
of acquiring data from Air Force data system/sources and apply—
ing the analyzed results to numerous Air Force programs .
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2. Much d i f f i culty was encountered in sorting C-130E data from
gross data on the C-130 MDS. This was especially true in the
cost category and in the depot area.

3. Con flicting data (e.g., numbe r of possessed C-130E
aircraft per year from 1962-1976), obviated or attenuated
analytical progress. In some cases these conflicts could not
be satisfactorily resolved .

4. Compilation of fragmented and/or discontinuous data resulted
in formulation of some scattered , discontinuous analytical
results .

TASK V - HISTORICAL AIR FORCE SPECIALTY TASK ANALYSES

1. Times required to accomplish actual maintenance tasks are
difficult to obtain.

2. Acquisition of maintenance tasks actually accomplished by
maintenance personnel beyond periods of 75 minutes during duty
periods is difficult to obtain.

3. Job con trol commitment of p lanne d ma i ntenance ac tiv iti es can
preclu de AFS duty/task analyses at operational bases.

4. Acquisition of historic al Personnel Planning Information (PPI)
data such as Qualitative and Quantitative Personnel Require-
ments Information (QQPPI) documentation is difficult. ’

TASK VI - LIFE CYCLE COSTING

1. Contiguous , real time costing of the C—l3OE weapon system was
not accomplished over the 1962 through 1976 time period . This
was due to fa i lure by the USAF to ma inta in at leas t one s ingle
weapon system data repository .

2. R&D costs germane to the C-130E aircraft could not be
found. C-130A thru D R&D costs served as the basis for
quantifying C-130E costs.

3. Acquisition of training , training equipment and technical order - 
- -

data from the USAF was not possible. This further prevented the
development and use of real time C—l 3OE cost data when perform-
ing life cycle cost analysis.
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IV - APPLYI NG METHODOLOGY

INTRODUCTION

The methods and practices previously portrayed in illustrative
format are single thread flows of progressions to be followed when
implementing each discrete task. When actually applying these methods ,
it becomes apparent that several of these tasks should be implemented
together. For examp le , Task I , “Development of Performance Plan ,” must
be accomplished prior to implementing other HWSA tasks . Tas ks II, III ,
and IV requiring historical data review , data acquisition and data
anal yses respectively , can be conveniently grouped into one homogeneous
group . Tasks II and III establish the basis upon which Task IV , “Data
Analyses ,” is accomplished. Record files conta ininri app li cable published
litera ture , and other USAF data are initiated in Task II and are com-
pleted under Task III. Specific features/highlights unique tc each of
the six tasks are summarized below .

TASK I - PROGRA M PLANNING

Future HWSA researc h effor ts shoul d fall w ithi n the mi les tones and
schedules illustrated in Figure 11.

Milestones /Schedule of act i vit ies
Function /Task Months After Contract (o ~headJ 2 3 4 5 6 7 8 9 1 0 11 12 13 14 15 16 17 18 19 20

• Task I - Program L .~~~Planning
• Task II —

Historical Data r
Review

i Task III - Air
Force Data
Acquisit ion

• Task IV - Data
Analyses

•T a s kV-A F S C
Task Analyses ‘—

• Task VI - Life
Cycle Costing
Documentation

FIgure 11 HWSA Program Schedules
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Future historical weapon systems analyses of the scope completed
under Phase I of project 1959 shou ld be accomplished within a period of
ie to 20 months. Further , the proportional tiii~ s qeneral ly
allocated for each of the tasks dnd the concomitant hours required to
sat isfactor i ly complete future researc h tasks are annotated below , namely:

ALLOCATION (%) HOURS REQ’ D

I Program Planning 5% 400 Mrs .
II Put l i~~ed Literature 12 .5% 1000 Mrs .

Rev i€~w & Acquisition

LII Air Force Documentation 20% 1600 Mrs .
Review & Acquisition

IV Data Analyses 35% 2800 Mrs .
V AFSC Task Analyses 15% 1200 Mrs .

VI Life Cycle Costing 12.5% 1000 Mrs .

~~= 100% z= 8000 Mrs .

The allocation of hours noted above represent those proportional
times expended on the C-l3 OE HWSA effort . The total of 8000 hours is
(17 .5 ° )  above that expended (6600 Mrs.) on the Phase L project.

TASK II — PE’/IEW OF PUBLISHED LITERATURE AND STRUCTURED
__________

The identification of repositories containing historical C-130E
published literature and subsequent acquisition was the primary purpose
of Task II. As previously mentioned , Task III had the same purpose for
r~~ ta systems . Table 1 lists in al phabetical order by aciency , the results
of the searches for both tasks as well as the type of information
available from the repository /system . Program task applicability is
also shown .

The major forms and amounts of data acquired from the respective
data centers were : a) 240 documents/reports ; b) 366 magazine articles ;
c) 274 monthly reports ; d) 51 computer listings ; and e) 11 indexes .

_ _ _ _ _  _ _ _ _  
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TASK III - DOCUMENTATION SEARCH AN () COLLECTION

The purpose and interelationship of this Task III to the past and
future tasks has been previously well documented and discussed. This
section wil l enumerate the type , quality , quantity , and categories of
data . Data were grouped and evaluated under one of the following seven
categories: 1) Operations ; 2) Maintenan ce ; 3) Reliability ; 4) Safety ;
5) Human Resources ; 6) Mater i al Resou rces ; and 7) Cos t , and the respec-
tive salient features of the data are detailed in Appendix D.

A subjective view of the total acquired data via a percentage
completeness of each category as they applied to the study objectives
would find operations and safety nearing 100 percent. Maintenance and
reliability would approach 55 percent completion whereas human and
material resources were about 20 percent complete . Actual documented
historical cost data was approximately 10 percent complete . Definite
points that should be coupled with the above category percentages is that
the study period was to cover fifteen years and subsequently missing
years would reduce the percentage value . Also , missing data elements
wi thin a given category would decrease the percentage value as would
data not applicable to the 1E” series of the C-130. These incomplete
data/years were filled in via data normalization and regression analysis
techniques in Task IV data anlysis.

TASK IV - HISTORI CAL ANALY SIS OF RESOURCES

The total amounts of data acquire d in Task II (over 900 documents/
reports/etc.), and Tas k III (over s i x million individual transac tions
from the various data systems), were utilized in this data analysis task.
As discpssed i n Tas k III , varying percentages of data covering the C-130E
for 15 years within the seven categories was acquired. To compensate
for the incompleteness of data and prior to the development of standa rd
statistical values / rates i.e., manhours , fa i lures , tasks , etc., a
normaliza ton - regression analysis technique was applied to the known
data .

In the categories of operations and safety, normal i zation was not
required as the availab le data adequately covered the C-130E for the
15 years . Ta ble 2 illustrates the comp leteness of opera ti ons data that
were obtained.

In the maintenance and reliability categories , normalization
analys i s i ncrease d the value of these areas suc h that they woul d rank
third and fourth behind operations and safety with respect to complete-
ness. Human and material resource and cost category data were not
applicable to the normalization analysis and was used as acquired
throughout the study.

44

.-n~~~~~
C
~~~~~

_’
~~~~ -_.-~~~~~~~

-~ —-~ -~~~ -—- - ,
~
—rn. -- - -- - - x~-~~~~- ~ 

-



1~~-!~~~ ~~~~~~~~~~~~~ i~i~
: : - : : : -

~~~~ 

- 
-

~ ~~~~~~~~~~~~~ ;;::;,: ~a, -

~

~~~~~~~ 
~~~~~~~~~~~~~~~ : .o :a  :

e-. ~ I - 1~~’~~ : ° : —  -
~— • ,  • 

0

- - H -

— 

‘ I  
‘

~ ~~

‘
-

1. 

_ _ _ _ _ _ _ _ _

: :I -k:1 ‘
~

~~~~~~~~~~~ ~h 1H
~ ~~~~~~ ~ ~

-~~ - ;

~~~~~~~~ I i -I i
~ ~ I~~I 

~~ - ~
~ ~~~~~~~~~~~~~ ~~~~

~ ~~~~ ~ ‘~I ~~~~~~~~~~ I
~~I ~~i

~~~~ ~~~~~~~~~~~~~~~~~~~~~I-I ~ ~~~~~~~~~~~ ~~~~~
~ ~~~~~~~ ~~~~~~~~~~~~~~~~ ~!~ i \0 .

45

t

_ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~ 
—

- - ~~~~ --‘-. —C” — ----  —~~—--—~~~~ —-—--- - -C— — ------- -
~~~~ 

-



TASK V - AFSC TASK ANALYSES

Occupational Survey Inventories (OSIs) serve as excellent vehicles
through which Air Force specialists can identify explicit tasks they
perform in the operational environment. The OSI’s must be arended to
include unique functions accomplished by personne l prior to acquisition
of final duty/task data .

During Phase I of Project 1959, 50 43l5lF aircraft maintenance
personnel were task inventoried at Little Rock Air Force Base , Ar kansas.
The results of this task analysis are portrayed in Table 3 and Figure 12.
As noted j r  Thhl e 3 , 76.6631) or 749 of the 1)77 possible tasks
contained in 23 functiona l categories are accomplished by the
personne l evaluated. ~‘ rop ort iona ll y , most daily tasks are
accomplished in functional categories requiring genera l aircraft
maintenance (Function G), maintaining flight control systems (Function K),
genera l engine rdinten ance (Function Q) ,  and maintaining lanc~ing gearsystems (Func ti on I). Over 59~ of this AFS ’s time is spent performing
direct maintenance tasks on the C-l30 aircraft. The remaining time , i.e.,
40% is used in performing non-direct or maintenance support activities .

Apparent during the conduct of a pilot run conducted at McChord
A i r Force Base , Washington , is the fact that skill level live mainte-
nance personnel are the principal or direct maintenance force , with
seven and nine skill level personnel performing less direct maintena nce
and more supervisory planning and organizing tasks . Comparisons of
AFSC duties defined in AFM 39-1 and Systems Requirements Analyses
(SRA) planning data with those data denoting actual tasks performed in
the operational environment reflect low levels of awareness on behalf
of the contractor of real time demands expected of maintena nce personnel .
Such large voids in planning information during the system development
stages do little to effecti vely support personnel loading conferences ,
training , planning conferences , etc., sponsored by the various USAF
comands. Al though the results of only one of the 11 AFSC ’s are shown ,
the same discrepancies or levels of apparent disagreement between
planned tasks versus actual tasks performed by ten other 1~FSC ’s were
observed by Personnel Subsystem Specialists . These results are con-
tained in Volume II of this final report .

TASK V I - LIFE CYCLE COST ANALYSIS

The problem addressed in this task was to perform a historical
life cycle cost analysis of the Air Force C-13OE aircraft. The li fe
cycle period was defined as the past fifteen years (1962-1976).

The approach to the life cycle cost analysis was to: 1) Utilize the
standard USAF Cost Analysis and Cost Estimating (CACE) model as out-
lined in AFR 173—10 (Reference 6) modi fied as necessary to satisfy the
specific requ i rements of this study ; 2) to the extent possible , utilize
the actual historical data that were collected and analyzed in prior
tasks of this study, as the model input data var iab les; 3) utilize AFR
173-10 cost estimating factors for the model input variables whe;-e actual •

1

data was not available or could not be obtained ; and 4) utflize a local
(IBM-370) computing system for model development and life cycle cost
computations .
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Table 3 Sumary
of

OSI Functional Ti t les/ Nomencl atures

AFSC OS!: 43151F Aircraft Maintenance Career Ladder
(AFPT 90—431—2 10)

1 2 3 4 5 6
NUM BER REL . TASKS r~r:crxc~FUNCTTON T!TLES/NOMENCLATh~ .ES O~~ T~~ 5K3 FR E ~~~.( t )  PE C C~ .2ED PE?.CE~~ T

A Organizing and Planning 33 2.1493 21 63.64
B Directing and ImplementIng 28 2.4565 24 85.71
C Inspecting and Evaluating 19 1.2282 12 63.16
D TrainIng 15 1.5353 15 100.00
E Maintaining Forms and Records 50 4.2989 42 84.00
F Performing Supply Functions 19 1.7400 17 89.47
G Performing Gen . Acft Maintenance 127 11.3613 111 87.40
H Performing Grd Handling of Aircraft 68 6.3459 62 91.18
I Maintaining Larding Gear Systems 80 6.2436 61 76.25
J Maintaining Utility Systems 50 4.8106 47 94 .00
K Maintaining Flight Control Systems 66 6.6295 55 83.33
I Maintaining Pneudrau lic Systems 58 5.1137 50 86.21
K Maintaining Electrical Systems 40 3.8895 38 95.00
N Mainta ining Fuel Systems 51 4.9130 48 94.12
0 MaintaIning Non-Powered AGE 36 2.0471 20 55.55
P Maintaining 780 Equipment 26 2.2518 22 e4 .62
Q Performing Ge. Engine Maintenance 82 7.2671 71 86.59
R Maintaining Reciprocating Engines 26 0.2047 2 7.69
S Maintaining Turbo-Propeller Engines 11 0.9212 9 81.82
I Maintaining Turbo-Jet Engines 7 0.3071 3 42.86
U Maintaining Tow Targets 51 — — 0 00.00
V Maintaining Aerial Delivery Systems 19 1.9447 19 100.00
W Maintaining In—F it Refueling (IFR) Sys 15 - — 0 00.00

TOTALS 977 76.6630 749

Col umn 4 Relative Freq . (Proportions) Mo. of Tasks Pe rformed e.g. 

~ 
• 2.1493%

Column 5 Tasks Recorded • The number of OS! tasks recorded on scatterdiagram
(step Interval • 1)

Column 6 FunctIon Percent (Proportions) 0 

~~~~~~~~~ ~~~~~~~ ion e.g. ~~~~. 63.64%
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The results demonstrated that actual historical data , augmented
by existing cost estimating factors , can be utilized to establish weapon
system life cycle cost values that are with in a reasonable range (90 to
95 percent) of the actual weapon system life cycle cost. Figure 13
illustrates an overview of the cost categories by life cycle phase that
wer e included/not included. The C-130E fifteen year life cycle cost by
major life cycle phases was estimated as follows :

15 Year Total Cost
Life Cycle (In Millions) Percent of Total

Phases 1976 $ Then Year $ 1976 $ Then Ye ar $

1. R&D 3.221 2 .25 7 .04 .05

2. Procurement! 1257.358 838.54 17.01 18.02
Production

3. Operations and 6134.742 3812.346 82.95 81.93
Support

TOTAL - - -7395.321 4653.143 100 100

In addition , a detailed breakdown of these three phases into their
respective categories and the percent each is of the total C-l3OE LCC
is shown in Figure 14. The phase division category grouping in
this figure was such that Research and Development stood alone , Procure—
ment/Production encompassed aircraft procurement , peculiar support
equipment , and tra i ning dev ices , wi th the rema ining covere d under
Operations and Support. The top four dollar consumers; military pay,
depot maintenance , aircraft procureme nt , and aviation fuel accounted
for 80.5% of the total 15 year estimated expenditures . Since Operations
and Support is by far and above the major phase , with over 82% of the
total LCC cost, Figure 15 illustrates the percentages each category
contributed to total Operations and Support. The major categories ,
military pay , depot ma i ntenance (68% labor , 32% material) , and aviation
fuel accounted for over 77 percent. The percentage distributions shown
in Figure 14 and 15 are applicable to both 1976 and then year dollars .
Details of the life cycle cost task are completely documen~ed i n
AFHRL-TR-77-46 , “Life Cycle Cost of C-13OE Weapon System.’

49

1111~C - -



- - - - — - ~~~- -~~~~~-=~~~~~~~~~~~~~~~~~~~~
— 

____
r - --- 

~~~~~~~~~~~~~~~~~~~~~~

a,
(I,
Co

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____  -C

{~
ij 

~_____________ ~~~~~~~~~~~~~~ 
—1

~ ~~~~~~~
_~ ~ d ;

0 0 - C O O ”  .:~~.I

4-,
0

.
~~0 0)

r I
0 . ! - ~ L.

_____ ~ I ;:~ :1 C
- - -  3 ~; • -~~ a -

~ I ~~~~~ ~~~~~~~~~~~~~~~~~~

~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - . . 0)
;; 

~~~~ I 0  ~J . C ~~~ 1 3 O

_______  

It
_______ 

—J

_____ ~~~~~~~~ ; 
~a — cn

I . 
~~~~~~~~~~~~~~~~~~~~~~~~~~ —~

I ~~~.i . .  a ... .~.0L .. — — •
1-I! -

a,

r
U-

50

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~ C - — C ~~~~~~~~~~~~~~



-C -
~-----C ---C- - -- - — - -—-C~--C—-— — ‘ — -C— -— . —C - —-- -

DEPOT MAINTENANCE MILITARY PAY
(27.2%) (29.4%)

.4,.

~~~~~~~AB0R~~~.5%)
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AIRCRAFT PROCUREMENT
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TRAINING
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COMMON SUPPORT EQUIPMENT (.3%) CLASS IV MODIFICATIONS (.7%)
PECULIAR SUPPORT EQUIPMENT (.2%) TRAINING DEVICES (.4%)

RESEARCH AND DEVELOPMENT (.1%)

FIGURE 14 C-130E TOTAL 15 YEAR LIFE CYCLE COST BY MAJOR CATEGORY
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FIGURE 15 C-130E OPERATIONS AND SUPPORT 15 YEAR COSTS BY MAJOR CATEGORY
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V - VALUE OF METHODOLOGY H

The methods and practices portrayed in the prior sections of this
document, along wi th the “lessons learned” provide the baseline Informa-
tion required to perform future historical weapon system analysis
similar in scope to the work completed under this Phase I of the AFHRL
Project 1959. The total amount of person hours allocated by task,
for each of the six major tasks completed in this study , along with the
amount of effort recommended for future similar studies , is reflected
in Table 4.

Tab le 4 Person Hours Requi red By Task For
HWSA Study - Current/Future

Phase I Project 1959 HWSA Study Future HWSA Studies

Alloca ted Recommended
ask Function Person Hrs . % Person Hrs.

I Prog ram Plann ing 228 3.5 400 5
II Published Literature 1109 16.8 1000 12.5

Review and Acquisi-
ti on

III Air Force Documenta- 1414 21.4 1600 20.0
tion Review and
Acquisi tion

IV Data Analysis 1980 30.0 2800 35.0
V AFSC Task Analysis 1010 15.3 1200 15.0
VI Life Cycle Costing 859 13.0 1000 12.5

- - 6600 100 8000 100

The 6600 hours utilized in the Phase I Project 1959 HWSA study
included 750 hours of management supervision that was not charged to
the program . In addition , there were also several indi viduals who
contributed many hours on a consultant basis that was not charged to
the program.

Future HWSA studies recommended hours in Table 4 Is based on
experiences gained and problems encountered during the Phase I study
just completed . The additional 1400 hours recommended for future studies
would be to beef-up the Program Plann ing - Tasks I; Air Force Documenta—
ti on Rev i ew and Acqu isi tion - Task III ; and Data Anal ysis - Task IV .
This would allow for the necessary effort required in planning , obtain-
ing, and analyzing some of the essential data that is avai lable but is 
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costly and time-consuming to obtain , reduce and present. Some examples
of these data are as follows:

• Historical Weapon System Direct Manpower by Grade/Skill.
Source: USAF Military Personnel Center.

• Ground Support Equipment Inventories and Maintenance
Experiences. Sources: ALC ’s and Operating Units .

• Class IV Modification Material Consumed/Costs . Sources :
ALC ’s and Operating Units .

• Depot Materi al Consumption Quantities/Costs , Labor Hours!
Costs , and Reliability Information . Sources: ALC ’ s and HQ
AFLC.

Recon~nended methods and practices not only represent the mostlogical plann ing , implementation and analytica l progression , but more
importantly, serve as a methodology for future HWSA efforts . Success
In accomplishing a large task similar to this C—13OE HWSA study (s
dependent upon a systematic approach . Therefore , sequent ial flows
depicted within this report , represent the most optimal methodology for
future studies of this type. Those flows with the associated text
portray the best approaches based upon “lessons learned .”

Some of the most significant advantages of this methodology is
presented below.

• This methodology captures and utilizes actual historical data
to the greatest extent possible in the data analysis and life
cycle cost analysis techniques . In addition , for those cases
where actual data is not availa ble , al ternate methodologies are
provided to fill the data voids . These include the data
normalization process and the use of standard Air Force cost
estimating factors where actual cost experience is not obtained .
The data normal ization process was developed in-house , in
advance of this study and was available for application . It
could not have been developed wi thin the scope of the study
effort.

• txisting AFM 66-1 data computer processing programs were also
developed In-house , in advance of this study and were available
for processing nearly six million records of AFM 66-1 data
obtained. These, or s imilar , computer processing programs must
also be available prior to obtaining the actual data , otherwise
the data processing and reduction will be an unmanageable task.

• Personnel experienced with various Air Force data collection
systems and agencies must be selected and utilized , especially
for the data sources contacts, on-site visits , and data
acquisition/reduction subtasks.
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• The current Occupational Survey Inventories (OS I’ s) should be
utili zed as the bas i s and modi f ied as necessary for performing
the Air Force specialty code task analysis inventories .

• Utilizing the standard Air Force Cost Analysis and Cost Estimating
(CACE) model , modified to include : 1) program phases/cost
categories not covered in the basic model ; and 2) fleet computa-

— tions rather than s ingle squadron computations allows the life
cycle cost analysis to be a fairly straightforward task . In
addition, standard cost estimating factors are available for
the formula cons tants/var iab les where actual data cannot be
obtained . This is an extremely important point to be successful
in attempting to estimate historical life cycle cost because of
the lack of actual historical cost data on most weapon systems.
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V I - SUMMARY CONCL USION

SYNOPSIS

This report Is the final in a series of four technical reports
which document the results of a six task study of the historical
resource utilization of the C-130E aircraft . It presents recommended
methods and practices to be considered for implementati on during
future historical weapon system analysis efforts. Recomrrended methodol-
ogies contained within this final report include: 1) Contract Perform-
ance Planning; 2) Review of Published Literature ; 3) Air Force Docu—
mentation Search and Data A cquisition; 4) Historical Data Analysis; 5)
Task Analysis of Selected Air Force Special ist Personnel; and 6) Life
Cycle Costing . The methodologies contained within this final report
are presented in functional /sequential flow formats and represent the
results of “lessons learned ” during the implementation and completion
of this AFHRL Project 1959 Phase I study effort.

RESULTS

Retrospec ti ve analyses of succ esses , fa i lures and assoc iated
problems encountered throughout imp l ementation of this study has resulted
in the following, viz:

1. Recommended methods and practices conducive to the effective
development of program planning have been developed . This
includes a tabulation of USAF and other governmental agency
sources that must be incorporated into future program plans.

2. Functional flows depicting recommended steps to be taken during
the conduct of structured interv iews as well as conducting H
reviews of published lit eratures have been formula ted.

3. Successful implementation of weapon system analyses in the
future is contingent upon many fac tors . Some of the more hsignificant factors include the need for a wel l developed ,
time—tested data control , management , cataloguing, and filin~technique that enables investigators to conduct the prcgram
in a regimenta l manner. A centralized data file , coupled -‘

with an automated/mechanized cataloguing technique is funda—
mental to successful data control .

4 . Systematic sequences in the conduct of future Historical
Weapon Systemes (HWSA) efforts have been provided .
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5. Detailed conclusions germane to the 15 year analyses of the
C— l3OE Hercules Advanced Medium Short Take-Off and Landing
Transport (AMST) are contained in previous reports. Recom-
mendations to problems encountered during this study have
been included in this report.

RECOMMENDAT IONS

The intent of including these recommendations is to provide a
centralized summary of solutions and corrective actions put forth in
three previously developed Technical Reports (TR’s ) .  The follow ing
are based upon observations covering the entire study and reference
the appropriate study documentation .

1. The Air Force should develop and implement an integrated
historical data center to accumulate and maintain the seven
categories of data developed in this study , by weapon system
(MDS). Thi s woul d all ow A ir Force agenc ies and the ir
contractors to use a common data base in making trade studies
and in res pond ing to proposals for new wea pon systems and
equipment. (Reference AFRHL-TR-77-40, “C-l 3OE Hercules
Aircraft : Review of Published Literature and Struc tured
Interviews .”)

2. Additional historical data bases on selec ted A i r Force
systems should be developed in a manner similar to that
accomplished on the C-130E Hercules aircraft weapon system.
(Reference same Tec hn ical Repor t noted in recomendat ion
number 1.)

3. Future st ud ies of thi s type should extend for 18 months to
24 months to allow adequate time for data acquisition and
analysis. (Reference same Technical Report noted in
recommendation number 1 .)

4. Similar studies should cover a weapon system (~DS) familyrather than a single selected model . Family differences
could be accounted for in equipment and configuration differ-
ences . (Reference Tecnnical Report noted in recommendation
number 1.)

5. A study of Air Force data systems should be made to identify
data deficient areas and the means for accumulating actual
data for missing elements . Much of this could be done by
sampling. (Reference same Technical Report noted in recom-
mendation number 1.)

6. The current process that Is required to identify , collect ,
and analyze historical information over the life cycle of an
Air Force weapon system is extremely awkward and time-consuming,
and in many area s results in voids . Currently there are no
formal procedures that attempt to track and collect published
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information on a specific weapon system over Its life time.
Such procedures woul d be very useful , not only in supporting
the periodic assessment of a spec i f i c systems li fe cycle
progress , but also , for supporting various trade study aspects
of future weapon systems. Headquarters LJSAF/ACNCA has an
existing “Operating and Support Cost Reporting (OSCR)”
system that was initiated for all USAF aircraft systems in
fiscal year 1975. and if continued and expanded to capture
addit ional data el ements coul d eventuall y be a very useful
operational and support cost information system. (Reference
AFHRL-TR-77—48, “Historical Analysis of C-l3OE Resources .”)

7. In cases where an Air Force weapon system is deployed to more
than one operational command , each command has their individual
peculiar reporting system(s) and guidel ines . It would be
appropriate to standardize reporting systems within all commands
to insure consistency of data banks , data elements and re7ort—
ing criteria. (Reference same Technical Report noted in
recommendation number 6.)

8. The methodologies contained in this technical report
provi de sound app roac hes toward implement ing future
studies . The sequence to follow is: 1) identify sources; 2)
contact and acquire information; 3) establish bibliographic
system; 4) review and sort information for appropriateness;
5) analyze information ; 6) generate structured interviews , by AFSC
7) col lect responses; 8) analyze responses; a!Id 9) synthesi s
information into a final report.

9. A range of 52 to 61 percent of the maintenance tasks performed
by 11 C— l30 maintenance AFSC ’ s are accounted for i n A i r Force
Manual (AFM) 39—1 , Airman Classification Manual . As this
AFM is used widely by governmental and civilian contractor
agencies in developing Personnel Planning Information (PPI)
data , corrective steps should be taken to derive more sensitive
planning guidelines responsive to AFM 66-1 (Maintenance
Management ) individual work centers .

10. Nineteen of the 27 Cost Analysis and Cost Estimation (CACE)
formulae dea l directly with human resource categories (e.g.,
mi litary pay , civilian pay , permanent change of status (PCS)
cos ts , etc. ) .  Further , 60.1% of the C-130E total life cycle
cost by major category is directly attributable to human
resources. It matters little from a cost standpoint If hard-
ware reliability is improved several times if related manpower
attenua tor changes are not made. Conce pt and des ign i nnova tions
included in new systems to improve hardware uti lization , must
be accompanied by related changes in the human support needs.
It Is recommended that the real cos t drivers i n wea pon systems
be ranked in order of most to least costly and that this rank
order serve as the priority upon which future USAF weapon
system acquisition contracts are based.
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11. It is recommended that further analytical studies be
conducted for the purpose of developing:

a. Opera ti ons and maintenance manpowe r models usable
by contractors in defin ng offi cer, enlisted and
civil ian manpowe r required at USAF work center
level.

b. More sensitive Personnel Planning Information (PPI)
guidelines than are contained in AFM 36—1 , Offi cer
Class ifi cation Manual and AFM 39-1 , Enl i ste d Pe rsonnel
A i rman Class ifi cation Manual .

c. Ass i sgned manpowe r profi les at wor k center levels
wi thin single engine , multiple engine aircraft systems.
Thi s shoul d include opera tions and maintenance
personnel acros s A i r Defense Con~ian d , Tac ti cal A i r
Command, Military Air Command and Strategic Air
Command.

d. Detailed Air Force Specialty Code (AFSC) inventories
that depict all duties/tasks actually performed by
3, 5 , 7 , and 9 skil l level ma intenance personnel
(organizational and intermediate levels) on major
USAF weapon systems .

e. Attenuated ATC resident training courses of maintenanc e
personne l w ith a concom itant “Task Or iented Training ”
program at operational bases.

1
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GLOSSARY OF ACRONYMS

ACP Airborne Command Post
AFB Air Force Base
AFHRL M r  Force Human Resources Laboratory
AFLC Air Force Logistics Comand
AFM Air Force Manual
AFS Air Force Specialist
AFSC Air Force Specialty Code
AFSC Air Force Systems Command
AGE Aerospace Ground Equipment
ALC Air Logistics Center
ALDCS Active Life Distribution Control System
AMST Advanced Medium Short-Take-Off-And-Landing Transport
ATC Air Training Command
ATM Air Turbine Motors

CACE Cost Anal ysis and Cost Estimating
CURL Contract Data Requirements List
C/O Checkout

0CM Deputy Commander for Maintenance
DDC Defense Documentation Center

HQ Headquarters
HWSA Historical Weapon Systems Analysis

(AW In Accordance With
IFR In-Flight Refueling
TROS Increase Reliability of Operational Systems

ICC Life Cycle Costing
LRAFB Little Rock Air Force Base (Arkansas)
LS&S Logistics Support and Services

MAC Military Airl ift Command
MAFB McChord Air Force Base (Washington)
MAW Militar y Airl i ft Wing
MECCA MEChanized CAtaloging
MPC Milita ry Personnel Center

N/A Not Applicable

O&M Operations and Maintenance
O&S Operations and Support
OSt Occupational Survey inventory
OSR Occupationa l Survey Report

PACS Pilot Assist Cable Se rvo System

QC Quality Control

MC Reliab ility Analysis Center
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GLOSSARY OF ACRONYMS (Cont’d)

SGTS Small Gas Turbine System
SPO System Program Office
STINFO Scientific and Techn ical Informa ti on

lAW Tactical Airlift Wing
T.O. Technical Order
TR Techn ical Report

USAF United States Air Force

Weapon System
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DATA SOUR CES A ND A GENC IES
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DATA SOURCES /TYPE AND AGENCIES

Source/Type Data Location

1. Accident Incident Records Safety Center , Norton AFB

2. Actuarial Analysis Program AFLC , WPAFB

3. Airc raft Histories (AF Form 781) Respective Units

4. Ai rcraft Structural Integrity
Program Robins AFB

5. Air Training Command Randolph AFB

6. Air University Library Maxwe ll , Alaba ma

7. C-130 System Program Offi ce Robins AFB
8. Cost and Performance Analysis AFLC , WPAFB
9. Depot Data Air Logistics Centers

10. Defense Documentation Center Arlington , Vi rginia

11. Defense Logistics Studies
Information Exchange Fort Lee , Virginia

12. Gove rnment Industry Data
Exchange Program Corona , Cal iforni a

13. Increase Reliability of
Operational Systems AFLC , WPAFB

14. Library of Congress Washington , D.C.
15. Logistics Management Institute Washington , D.C.
16. Maintenance Data (AFM-66-1) AFLC , WPAFB

17. Material Deficiency Reporting System AFLC , WPAFB
— 18. Military Personnel Center Randolph - AFB

19. National Aeronautics and Space
Administration Washington , D.C.
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DATA SOURCES/TYPE AND AGENCIES (cONT)

Source/Type Data Location

20. National Technical Information
Serv i ce Springfield , Virginia

21. Reliability Analysis Center Gri ffiss AFB

22. Standard Aerospace Vehicle and
Equipment Inventory AFLC , WPAFB

23. Unit Histories Respective Historical
Offices

l~.
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DAT A SOURCE SUM MARY FORM
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DATA SOURCE SU~*~ARY FORM

T’~PE: AGENCY:

COt~ -W1D MEDIA: LOCAT ION:

CONTACT NAME: __________________________________ PHONE NO: ______________

FUNcTION: BUILDING NO;______________

OFFICE SYMBOL: — — .— DATE: ______________

ELEMENTS AVAI1A3IL~TY

FORM: VOLUME. Y EARS

V.AGNETIC TAPE ________________ ________________ ——

CARDS ____________ _________________ _________________

HARD COPY PR !flTOUT________________ ________________ ________________

FIQiE ______________ ______________ __________

LOGS/5U~~’.ART DOC.
RESEARC~t DCC. — —~~~~ —  ______________

OThER _______________ _______________ _______________

ELEMENTS:

C0 ’KNTS:

Figure B-i Data Source Sumary Form
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HISTORY CODE DOCUMENT CONTROL FORM
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1r,
~~ 

—
~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ TJIflUHJT ll1~~~ - —

•/DO C Sills: 000j (i) Maintenan ce  ~ata 5t~ FILE D (Con t  d)

‘ST (~~ 2 Orc an~~~it ~.cnaL Le”~ l
_____________________________ Lite r~ ed~~ te  L evel

S?h (?~~~scr~~~. Au~~~,r) 3 Depot Lavel.
Vendor

~~~ ( D c ~~~er~t •:~~~~~) Ma r.~~ urs
SF ~‘DR ~I (s) :ask ?nalysis

Modi catio~ s/TC’~D

~~~~~~ F~~ o~~z~j~ Re Liab ility ~ata
Docux~er.t~ Fai Lure  Fates
B r . e fs / ? a ~ ers Failur e Di5t r i but i~ n
News Release Fai1ur~ ~odes
~agazi r .e Cost
Cor~~ute : Tate Safety Dat-a
C? rd Oeck ?.ccident s/ Incide tt s

_ _ _ _  

~~~~~t Data )
(~~ ch .  ~~ 1ux~an Resources

nook Mater i~ i. Resour :es
Loqs L.’ActuaL3

(Su~~ i~~~
) ..-Est iates

‘SL (Sour~ e)  6 SP fl3.?S~
Ss ‘‘!.~~ OF DAT.\ 7 Conceotual

(Tii~~~~i j i cni~~
s~~iii Level Production
Experience - 

‘-‘Operation
‘.-‘rraLiing ~~~ (~~-~~~r ~~~~~~~ ______

‘-Costs -

Task .‘na lvsi s  ~~~ (OtCC ~ ~atC j 
_____

: ~~~~~ ::Consunaz~le ~ aterie1s Pseudo)
AGE - - -

~~Tr ath ing  ~~~~~ ncnt ~b Fi .E D 13
Test Ecuip1~ent EWS .Master FL1.e
POL ‘—z?c :~~ccx
~4odifications/ CTO/ 3AC Ker~t Libr a.ry

Kits SCAC Ber~ton Library
“ Cost s i - ~Operat i or.s Data E?iC Mi .....tar~; Pu~~l~~~~tion~

U t ~~.Ofl 

~~~~~U?~Ll~~ OF ~~~
Landings Sourco Li~ tthq
In ventor// (No .Acf t .)  Scr 4~ Doc~.ir~~nt3
Turn Around ~j~~ee~b1e
?J~orts Not Csed
AvailaoiLitv
Depen dabi l ity $X A d o r ”S 3  -~~

‘SO ~‘unL .sr.ed

Figure C-i History Code Document Control Form
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