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BY THE COMPTROLLER GENERAL
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The Navy's Intermediate Ship
Maintenance Program Can
Be Improved

The Navy has been emphasizing intermediate
level maintenznce on its ships as a ‘vyay to
improve operational readiness and increase
the time between major overhauls.

However, the Navy's interriediate mainte-
nance program has evolv.d without suffi-
cient consideration of such basic issues as

--defining and quantifying work require-
ments,

--identifying ways to assess and improve
productivivy,

--anaiyzing operating costs and possibie
econnmic alternatives, arnd

-evaluating the impact of changing
maintenance concepts.
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COMPTROLLER GENERAL. OF T1HE UNITED STATES
WASHINGTON, D.C. 50048

B-133170

To the President of the Senate and the
Speaker of the House of Representatives

This report discusses the basic issues the Navy needs
to consider in determining the optimum level of intermediate
maintenance support for its ships, Cnce the optimum 1:vel
is known, the most appropriate numbers, capabilities, .apa-
cities, and geographic location can bhe determined. The re-
port also presents several alternative~ to increase produc-
tivity and reduce maintenance costs at this level of support.

This is our first review of the Navy's intermediate
mainterance prngram and is pa-.t of our continuing effort to
drtermine how che military -~an improve its maintenance pro-
"ramo

We made our review pursuant to the Budget and Account-
ing Act, 1921 (31 U.S.C. 53), the Accounting and Auditing Act
of 1950 (31 vUu.s.C. 67), and 10 U.S.C. 23i3(b).

We are s2nding copies of this report today to the Director,
Office of Management and Budget, and the Secretaries of De-

fense and the Navy. .

Comptroller General
2f the United States



COMPTROLLER GENERAL'S THE NAVY'S INTERMEDIATE SHIP
REPORT TO THE CONGRESS MAINTENANCE PROGRAM CAN BE
IMPROVED

DIGEST

In recent years, the Navy has emphasized
intermediate level maintenance on its ships
as a way to improve operational readiness
and increase the time between overhauls.
(See p. 4.)

"This maintenance is performed by over 29,000
Navy perscnnel onboard 25 tenders and repair
ships and at shore activities. Personnel
and operating costs for these activities

in fiscal year 1976 were about $497 million,
(See p. 4.)

Tenders are large ships with crews ranging
from about 670 to 1,270 personnel. Often
compared to floating cities, tenders provide
a variety of repair services to other shiys
as well as the facilities and services re-
quired to rupport their own crews. Modern
tenders u: ally contain over 50 repair shops,
including electronics, calibration, electri-
cal, machine, foundry, welding, pipe, opti-
cal, printing, photzyraphy, sheet metal,
weapons repair shops, and chronometer re-
pair. (See p. 2.)

The peacetime roles of mobile (tenders) and
shore activities are identical--they per-
form regularly scheduled repairs on ships
which are normally in their home ports.

In wartime, however, the roles differ.

(See p. 2,)

War plans call for the deployment of most
tenders to forward areas. This enables
ships to obtain battle damage and other
repairs near the scene of action. (See
p. 10.)

According to the Navy, the wartime need
for forward support dictates that at

Im‘s&f”' Upon removal, the report
noted hereon, : 7
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least part of the Navy's maintenance
capability be mobile. (See p. 2.)

The current wartime and peacetime inter-
mediate maintenance activity levels have
developed without systematic consideration
having been given to many basic issues.

CONCLUSIONS

Scientific engineering studies are needed

to measure the Navy's intermediate main-
tenance workload under peacetime and

wartime conditions. These studies would
enable the Navy to estimate its total
maintenance requirements more accurately

and determine what portion of these re-
guirements needs to be mobile.

The efficiency and economy of peacetime
intermediate maintenance operations can
be improved. Some improvements can be
made within the existing organizations.
To achieve these improvements, the Navy
should:

--Perform only necessary work.

--Improve vorkload screening and schedul-
ing to assure that the optimum trade-
off is achieved between maintaining
skill proficiency, keeping personnel
productive, and repairing material
economically.

--Improve productivity. Such improvements
have been impeded by the ineffective
management information system and by
a lack of well-trained personnel as-
signed to repair shops.

--Improve budgeting procedures so they can
more accurately project future require-
ments; current manpower requirements are
overstated.

In addition, there is potential for dramatic
improvements in intermediate maintenance
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operations. To realize this potential the
Navy should:

~-Define and measure work required to support
the intermedi.te maintenance roles, empha=-
sizing the wartime worklcad, and matching
this with the peacetime workload.

--Determine the most effective way to provide
this support; that is, with mobile or shore
activities located overseas or in the United
States or a combination of means.

-~Identify ways to assess and improve pro-
ductivity.

--Analyze operating ~osts and possible eco~
nomic alternatives,

--Evaluate the impact of changing maintenance
concepts. (See pp. 7 to 14.)

For example, the Navy has not analyzed how
much maintenance would be required under

the conditions of modern warfare--the number
of ships that would be lost, the types of
casualties that would occur, and how much

of this work could be done by the tenders
and repair ships. (See pp. 16 and 17.)

Past studies which attempted to measure mobile
repair facility requirements used repairs
performed in peacetime as a basis for deter-
mining wartime requirements. (See p. 17.)

No determinations were made concerning whether
repairs actually made should have been made,
what would happern if they were deferred, or
whether they would be necessary in tne

forward areas of conflict. (Sze E. 17.)

Once wartime requiremencs nave been defined
and the most appropriate ievel of effort
established--the numbers of activities,
their capabilities and capacities, and
whether they should be mobile or ashore--
then the peacetime maintenance can be made
more effective and economical. (See PP. 17
and 18.)
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As much as possible, intermediate mainte-
nance capability ashore should be favored,
since in all respects--facility costs,
operating costs, and personnel utilization--
shore maintenance is economically supericr
to the tender.

For some of the alternatives available to
promote ~flicient, economical peacetime
opcration--assuming that the wartime
capabilicy/capacity is greater--see

Pages 14 and 58.

RECOMMENDATIONS
W
The Sectetary of the Navy should:

-=Use scientific, engineering analyses to
define maintenance work that should be
pecfirmed at each maintenance l:¢el during
peacetime and wartime and quanc:.fy tot.l
requirements. With such analyses, an
optiium intermediate m&intenance activity
effort can be determined ang minimum nec-
essary mobile capacity can be defined.

~-Assess the requirements of new mainte-
nance concepts on intermediate 1avel
capabilities.

--Reassess the need for new mobile inter-
mediate maintenance activities and de-
activate those not essential for wartime
emergencies. Reassess the need for nev
shore activities in light of peace and
war requirements. Also, whare feasible,
reduce redundant maintenance functionsg
and work centers.

~-Improve productivity. (See pPp. 58
and 59.)

AGENCY COMMENTS AND GAO'S EVALUATION

The Navy agreed with most of GAO's evalua~
tions, conclusions, and recommendations.
It added that the Navy has many programs
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for correcting the majority of problemns
GAO identified and will add new programs
where needed. (See app. V for the Navy's
complete comments.)

The Navy agreed only in part with GAO's
conclusion that current operations had
evolved without systematic consideration
of many basic issues. It stated that
since 1975, these activities have received
substantial consideration, leading to

" numerous projects aimed at developing a
capability which will satisfy both war-
time and peacetime requirements.

GAO agrees that the Navy has undertaken
numerous projects aimed at determining

the most appropriate maintenance levels

for war and peace, but they will only
benefit the future. Current conditions
continue without benefit of these analyses.

It is essential that these analyses re-
fine the requirements and address the
issues GAO raised. GAO reported that
no wairtime requirements had been estab-
lished for the shore activities. The
Navy responded that it had completed

a study of the wartime workload for
shore activities. Although GAO's
analysis of this classified study was
brief, GAO has the same concerns ex-
pressed over past Navy studies. (See
p. 21.)

GAO commends the Navy for its efforts

in trying to define intermediate mainte-
nance requirements. The difficult
analyses may take years to complete. GAO
will continue to monitor the implementa-
tion of its recommendations to determine
the effectiveness of corrective actions.
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CHAPTER 1

INTRODUCTION

Keeping naval vessels up to date and combat ready re-
quires large exnenditures of funds and a tremendous mainte-
nance effort that ranges from simple servicing to major
overhauls. 1In fiscal year 1976, the Navy spent $i.5 billion
to maintain its 476 ships and an estimated $2 billion will
be spent in fiscal year 1977.

The Navy has adopted a multilevel approach to ship main-
tenance which, depending on the type and compleéxity of work,
places responsibilities at three different levels. Organi-
zational level maintenarce is normally the responsilelty
of ships' crewmembers. Tasks performed at this level in-
clude inspecting, servicing, and lubricating equipment.
Intermediate level maintenance it done by designated inter-
mediate maintenance activities (IMAs) for direct support of
the fleet. (See app. I.) Assigned work includes calibrat-
ing, repairing, or replacing damaged or unserviceable parts,
components, or assemblies; modifying material; and providing
technical assistance to ship maintenance personnel. Depot
level maintenangg is done by shipyards and other designated
industrial-type activities. These activities are generally
responsible for making major ship overhauls, conversions,
modifications, and repairs to end-items and components,

In practice, the distinction between the three main-
tenance levels is not always clear. However, Navy policy
provides for performing ship maintenance at the lowest
practical level.

The IMA purpose in war and peace is the sar- --provide
intermediate level maintenance to customer ships. 1Its roles,
however, are different because the scenarios under whicl
their customers operate are different.

INTERMEDIATE LEVEL MAINTENANCE

Although all IMAs have similar repair capabilities,
each is configured to service particular types of ships.
Mobile IMAs include (1) destroyer tenders and repair ships
which service surface vessels and (2) submarine tenders
which are configured to service either attack submarines
or missile submarines.



Althougn referred to as mobile, the Navy does not use
these IMAs for repair work while they are moving either in
peacetime or wartime because it is not feasible or safe to
do so. The mobility refers to the capability of the vessels
to move from one anchorage to another to place them reason-
ably close to the vessels they are to service. The IMAs
servicing operations are done at their anchorages. 1In peace-
time, except for training exercises and selective deploy-
ments overseas, most tenders remain anchored a* their home
port.

Tenders are large ships with assigned crews ranging
from about 670 to 1,270 personnel. (See pirture on the
following page.) Often compared to floating cities, tenders
provide all the facilities and services required to support
their crews in addition to providing a variety of repair
services to other ships. Modern tenders usually contain
over 50 repair shops. including electronics, calibration,
electrical, machine, foundry, welding, pipe, optical, print-
ing, photography, sheet metal, and weapons repair shops. Ap-
perdix IV is a representative list of repair shops/centers
on a tender.

Shore-based IMAs include (1) support groups, fleet
maintenance assistance groups (FMAG), and the Development
and Training Command, all three of which primarily service
surface vessels and (2) submarine support facilities which
service submarines., Most shore IMAs were established in
1972 as part of a program to provide meaningful shore bil-
lets for personnel who spend a disproportionate amount of
time at sea. These personnel have skills which, for the
most part, are needed only onboard ships. The shore IMAs
allow these persons to work in their skill area while on
shore duty.

Initially designed to assist ships in organizational
level maintenance, these facilities quickly evolved into
IMAs and today many have essentially the same repair capa-
bilities as tenders.

In peacetime, the roles of mobile and shore IMAs are
identical. Both perform reqularly scheduled repairs for
ships which are normally in home ports. According to
the Navy, it is the wartime need for IMA support in for-
ward anchorages that dictates that at least a portion of
this capability be mobile.
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In recent years, the Navy haa emphasized intermediate
level maintenance on its ships as a way tc improve opera-
tional readiness and increase the time between ship over-
hauls. This maintenance is currently performed by over
29,000 Navy personnel on 25 mobile and at 9 shore IMas.
The table below shows total costs for these activities
over several years.

Estimated
1974 1975 1976 1977
Total IMA costs (millions) $397 $454 5497 $558

Since 1969, the total number of ships in the Navy's
active fleet has decreased by 49 percent. During the same
period, the number of mobile IMAs decreased by 29 percent.
As shown in the table below, this results in the average
terder servicing fewer ships.

. Fiscal year e

1969 1971 1973 1975 1976

Total Navy ships 926 702 584 496 476

Total mobile IMAs 35 29 27 25 25
Number of ships per mobile

IMA 26 24 22 20 19

This table does not include new and expanded shore-based IMAs
established since 1972.

By 1%81, the Navy plans to buy nine new tenders at a
cost of over $2 billion to rcplace nine tenders which are
30 years or older. Four of these are¢ already under construc-
tio~. Depending on their material condition and their serv-
ice capability, these old tenders will either be scrapped
or placed in the mothball fleet. Currently, the mothball
fleet has only two tenders which are categorized as poten-
tially available for wartime duty.

The Navy also plans to spend a great deal of money to
improve its IMA capabilities by assigning over 1,000 addgi-
tional sailors to existing IMAs and by improving facilities
and personnel training. For example, it will spend $180 mil-
lion to modernize six shore IMAs. Another $29 million will
be spent to upgrade the capabilities of su-face tenders and
repair ships.



Mobile IMAs are large and costly vessels and millions
of dollars are being programed to buy new and upgrade
existing ship and Sho;e IMAs.,

This report explores the problems associated with iden-
tifying the most economical ways of managing peacetime re-
sources while assuring that there will be maximum respon-
siveness to wartime needs.

SCOPE OF REVIEW

Our review included Navy policies, procedures, and prac-
tices in providing intermediate ievel maintenarice support to
the fleet. We also examined maintenance records and veii-
fied, on a test basis, the accuracy of various records.
Additionally, we observed maintenance practices aboard seven
tenders and at three shore IMAs.

We directed our review primarily at those aspects of
the intermediate mainteaance program which appeared to war-
rant pacticular attention. Our fieldwork included visits
to the following:

Naval headquarters commands:
Chief of Naval Operations, Washington, D.cC.
Bureau of Naval Personnel, Washington, D.C.

Naval operating commands:

Commander in Chief, Atlantic Fleet, Norfolk, Virginia

Commander in Chief, Pacific Fleet, Pearl Harbor, Hawaii

Cimmander, Submarine Force, Atlantic Fleet, Norfolk,
Virginia

Communder, Submarine Force, Pacific Fleet, Pearl Harbor,
Hawaii

Commander, Naval Surface Force, Atlantic Fleet, Norfolk,
Virginia

Commander, Naval Surface Force, Pacific Fleet, San Diego,
California

Commander, Naval Logistic Force, Pacific, Pearl Harbor,
Hawaii

Mobile IMAs:

. Dixon (AS-37), san Diego, California

- Hunley (2S-31), Charleston, South Carolina

- L. Y, Spear (As-36), Norfolk, Virginia

. Orion (AsS-18), Charleston, South Carolina

- Samuel Gompers (AD-37), San Diego, California
. Shenandoah (AD-26), Norfolk, Virginia

. Sierra (AD-18), Charleston, South Carolina



Shore IMAs:
Development and Training Center/Fleet Maintenance
Assistance Group Pacific, San Diego, California
Fleet Maintenance Assistance Group, Norfolk, Virginia
surface Force Atlantic Support Group, Charleston,
South Carolina



ISSUES_TO_BE CONSIDERED IN DETERMINING

INTERMEDIATE MAINTENANCE EFFORT

Having adopted a multilevel ship mairtenance strategy,
the Navy should determine peacetime and wa.time capabili-
ties, capacities, and manninj requirements for each main-
tenance level. Because of the large sums of money iavolved
and the potential impact on the combat readiness of Navy
ships, these determinations require an integrated approach
and careful consideration of many key issues.

Néw programs to deal with problems not covered by existing
programs. But hased on our analyses of these programs and
a recently completed study of wartime requirements for
shore IMAs, rfurther consideration and analyses of the is-
sues is required to determine how productive the activi-~
ties are and how well the irformation systems report pro-
ductive time. Accurate Productive time can then be used
to project peace and war requirements and to determine
whether new activities should be built or existing ones
modernized.

DETERMINING LEVEL OF EFFORT
FOR_INTERMEDIATE MAINTENANCE

Defining the proper level of intermediate maintenance
effort--i.e., the number of IMAs, organization, manning,
and capabilities in both peace and war--requires considering
several issues. Of pPrimary importance is the delincation of
work required at the IMA level, emphasizing the wartime wor k-
load and matching this with that required in peace.

Through war-gaming, modeling, and analyses of past,
present, and future work at each maintenance echelon, total
IMA requirements can be measured and overall parameters
of IMA effort can be established. Other issues, such as
productivity, costs of operations, and changing maintenance
concepts, also require careful consider~tion, particularly
in assessing the IMAs peacetime role.



Quantifyingy the workload

A primary issue in determining the IMA level of effort
is the quantification of the wartime workload--what mcinte-
nance is essential, who will do it, and how and where it
will be performed. Some factors which should be con 'idered
are:

--How much battle damage can be expected and what por-
tion of it can be repaired by deployed tenders?

--How much capability exists in friendly ports?

—--What imp:act will the increased tempc of operations
have on maintenance requirements?

~-How much of this increase is offset by wartime
losses of ships?

--What portion of the current peacetime requirements
can be deferred, for how long, and can some be elim-
inated?

Indepth analyses and investigations are needed to
answer such questions., Having established total wartime
intermediate repair needs, the next step is to consider
gsographic location requirements for IMAs and the poten-
tial for using overseas and U.S5. coastal facilities in
support of war plans. This is discussed further under
mobility issues below.

We are not, however, suggesting “hat wartime needs
can be established with any precision. There have been
no major naval engagements since World War II, and the
technology of warfare at sea has changed radically as
have the nature and compcsition of the naval forces of
our potential adversaries. Therefore, past experiences
is probably a poor guide from which to predict wartime
requirements.

Nevertheless, the military services have developed
sophisticated war-gaming and modeling techniques from which
to predict battle damage and losses to their forces.

Thus, despite the potential imprecision in such predic-
tions, there is a basis for estimating the wartime re-
quirements., However, as will be seen in chapter 3, the
Navy has made only the most elementary efforts to estab-
lish its wartime requirements. Although the Navy did not



concur with this conclusion, we believe it is accurate.
This is discussed further in chapter 3.

Once the wartime needs have been estimated, determining
the prese.at and future peacetime workivad is the next issue
t’ be addressed. Detailed, engineered analyses should be
wade to answer such questions as what work should be performed
at this maintenance level rather than at the organizational
or depot levels. Current work chuuld be evaluated to deter-
mine wi.ether it is essential or mer2ly "busy work" and whether,
in fact, essential work is being accomplished.

By matching war and peace maintenance needs, it may be
possible to adjust IMA peccetime requirements to promote
more efficient and economical IMA operations. This can be
achieved as long as plans are made to have trained personnel
and facilities available for a timely transition to a war-
time level.

For example, an analysis of wartime needs might show
that because of casualties, including battle damage, an IMA
requirement exists for manufacturing certain items, such as
piping elbows or valve parts.

To accomplish this, a pattern shop to make wood molds
and a foundry shop to cast these items might be considered
essential. Further analysis would then be needed to deter-
mine whether all IMAs need this capability and whether it
should be mobile. Finally, this wartime requirement should
be matched with peacetime nceds.

Since there is no battle damage in peacetime and since
it may be more economical to buy than to make these types
of parts, the peacetime requirement for such repairs may
be minimal. Also, the amount of pPeacetime scheduled main-
tenance may not be sufficient to productively employ the
perconnel in these shops. If not, make-work projects to
keep people busy may become commonplace-~as we believe it
has in certain shops. Through thcse workload analyses,
alternatives can be selected which promote maximum economical
and efficient benefits in the TMA peacetime organization and
provide for wartime surge capaoility,

In light of modern warfare, the destructive capability
of weaponry, and the advances in the means for providing
logistic support, other matters to consider are whether
carpenter, pattern, foundry, photo, Printing, typewriter



repair, etc., shops are absolutely necessary in war and
whether they should be on mobile platforms close to the
hostilities. A sample listing of repair workshops/centers
for a mobile IMA is shown in appendix 1IV.

Mobility requirements

Once total wartime requirements have been quantified,
additional analyses are needed to determine whether some
IMA capability should be mobile or if all requirements can
be filled at shore facilities. According to the Navy, the
wartime IMA role dictates that at least some of this support
be mobile. Navy war plans call for deploying most mobile
IMAs to areas near the scene of hostilities to repair battle
damage and perform other casualty repairs an¢ maintenance.
The Navy says that this reduces the time required for custo-
mer ships to go to and from th2ir operating areas for main-
tenance, which in turn reduces the number of combat ships
required to cover the assigned area.

As indicated earlier, mobility in this context means
that the IMA capability is in the form of a ship which can
move from one location to another if necessary, not that
the ships perform maintenance while moving. For the most
part, maintenance is not done while the IMA is moving be-
cause it is either not feasible or not safe. The locations
must be protected from hostilities and sheltered from rough
sea conditions. The capability to move exists, but once
the ships arrive at their planned stations, they must re-
main at anchorage to accomplish their mission. Further
movements of the vessel would depend on hostilities in the
area or changes in planned scenarios.

How essential is the
mobility requirement?

There are no shore-based IMAs overseas. The Navy says
that the reasons for this are (1) a shore-based IMA cannot
move when hostilities or changed plans warrant it and (2) any
facility on foreign soil is in danger of being lost through
changes in the political environment and are subject to nego-
tiation and renegotiation for their use.

While the Navy positions against shore-based facilities

sound plausible, the same could be said of the problems faced
by the other two services.
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The major contingency scenario is in the European area,
We have large air forces and ground forces deployed in Europe
which must provide for various levels of maintenance require-
ments in ‘and (shore) based facilities. All services must
plan for facilities in different locations when scenarios
warrant it. And Air Force and Army facilities on foreign
soil are subject to the same political vagaries of the inter-
national scene as the Navy's.

Since we rely on our North Atlantic Treaty Organization
allies to authorize appropriate support facilities for the
Army and Air Force, the reasons cited by the Navy for not
considering shore-based IMAs in Europe do not appear to be
valid, at least for the European theater.

The Navy did not concur with our observation. They said
that: (1) Navy forces must be as self-sufficient as possible;
(2) naval forces must be able to conduct sustained operations
anywhere in the world; (3) retaining a minimum mobile repair
force is just as important as mobile logistics support or
having adequate personnel; (4) the mission of the Navy differs
trom that of the Army and Air Force because ships are designed
to be independent from shore support for long periods.

It may be essential to maintain a minimum mobile repair
force to satisfy contingencies which might occur anywhere
in the world. Ve believe, however, thet the most predictable
and demanding war scenarios should have the most weight in
determining whether 25 tenders represent the minimum mobile
repair force level.

In other words, because the European war scenaiio is
considered the most predictable and demanding one, a major
portion of naval forces will presumably be committed to it.

If the Navy's role is 0 provide sea control and power projec-
tion in the European vicinity as well as controliing the re-
supply sea lanes between Europe and the United States, then
the United States and allied countries' shore maintenance
capabilities might be an effective means for supporting much
of the Navy's wartime maintenance requi:iement.

This would presumably reduce the mobile IMA requirement
and yet, if necessary, allow for some mobile IMAs to satisfy
maintenance needs in less demanding scenarios wherever they
may occur in the world, and for which no shore capability
exists or is feasible. See chapter 3 for further discussion.
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Although there are no shore IMAs in the Pacific area,
there are four repair facilities which do depot level type
work and are capable of performing IMA work. They are lo-
cated in Hawaii, Guam, the Philippines, and Japan. Most
often the mobile IMAs in the Pacific are in the same ports
where these facilities are locatei. This colocation was
also true during the Navy's most intensive action since the
Korean war, the Vietnam conflict. Mobility does not appear
to have been a key factor in ship mcintenance in the Pacific
in recent history.

As evidenced in congressional testimony, the Navy has
been, because of economics, attempting to phase down the
Guam repair facility and move the repair work to the Philip-
Pines and Japan. Acccrding to the Navy, it is less expen-
sive to repair ships in the Philippines because of the labor
costs and less expensive for ships to go to and from their
normal operating areas.

This does not appear to be consistent with the Navy's
previously stated overseas basing concern about political
changes. Guam is a U.S. territory, not in jeopardy of being
lost politically or subject to negot.ation for its use.

If we presume that the repair facilities in the Philippines
and Japan will be available in war, serious questions can
be raised about the need for all the mobile IMAs planned
for that theater.

If, in fact, economics is a major concern, then the
mobile IMA offers a very poor payoff, since it is by far
the most expensive of the various alternatives. (See
ch. 4.) For instance, the Navy says the cost per staff-
day in Guam is $142.20. 1In contrast, an estimate o the per
staff-day cost at a mobile IMA is $245.28 on the low side
and $507.04 on the high side.

The Navy's response to our position in the Pacific
was similar to their Atlantic position; that is, they
are required to be ready to deplcy U.S. naval forces
to a trouble spot anywhere in the huge Western Pacific-
Indian Ocean area. They added that the repair facilities
do not fulfill the repair support requirements necessary
for sustained operation in remote areas of the world in
wartime.

Again, we believe that it is rssential to weigh U.S
and Allied countries capabilities in relation to the most
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predictable and demanding contingency scenarios and adjust
all maintenance requirements--intermediate and depot levei--
accordingly.

The Navy also said that the mobile IMAs were often moored
off the coast and in the rivers of Vietnam, and without these
ships the riverine warfare could not have been conducted.

When we asked the Navy to elaborate on this subject, we were
told that the ships moored in the rivers were small repair
ships, designed for repairing small landira craft and that
these ships are no longer in the Navy's inventory. Additional
comments on this subject are contained in chapter 3.

Other issues_to_be considered

Other issues, such as productivity, costs of operations,
and changing maintenance concepts, also require consideration
in determining the optimum intermediate maintenance level of
effort.

Management needs to be able to assess productivity of
existing facilities to make responsible decisions to improve
it. Information systems should be devised to tell managers
how many staff-hours were used repairing an item, how much
time was not productive and why, how many units were re-
paired, how many units should have been repaired, and how
long it should have taken to repair the units.

Another essential issue is the cost of existing IMA
operations. Cost comparisons should be drawn between work
performed by IMAs and the other maintencnce levels--operating
ships and shipyards. Economic comparisons between mobile
and shore IMAs should also be made. Analyses of individual
repairs are needed to determine if they are necessary and
whether they can be performed more economically through
other means, such as by contract. Potential for consolidat-
ing redundant capabilities in certain geographic areas should
be analyzed periodically. At times there are as many as four
IMAs--three mobile and one shore-based--located within a few
hundred yards of each other.

The impact of changing maintenance concepts is another
important consideration. New programs and modern technol-
ogy will significantly affect the future maintenance re-
guirements of naval vessels. Careful assessment of these
changes is needed to determine their potential effect at
each maintenance level.
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ANALYZING THE ISSUES

The Navy assumes and we would presume that the wartime
requirement is greater than that in peacetime. But we found
that the peacetime maintenance requirments were determining
IMA needs and that the Navy had not determined the wartime
need based on projected maintenance work required in war.

The basic management problems, therefore, revolve
around (1) establishing wartime requirements--what are the
repair needs and how they can best be satisfied, by mobile
IMAs, shore IMAs, or both, (2) matching these requirements
with refined peacetime requirements, (3) determining how best
to maintain IMA readiness and the skills needed to man them
in war while erffectively utilizing or retaining their avail-
ability in peacetime.

Improvements in existing organizations can be made to
achieve increased productivity, but dramatic improvements,
such as the consolidation or elimination of some activities
and functions cannot Le made until a correlation between
peacetime and wartime needs is drawn. Through these efforts
peacetime resources can then be most effectively managed
while responsiveness to wartime needs is assured.

In the chapters that follow we will examine into the
Navy's overall planning efforts for wartime and peacetime
needs, and we will test the adequacy of their peacetime
workloading, efficiency of operations, and productivity.
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DETERMINING WARTIME MAINTENANCE REQUIREMENTS

Accurate predictions of intermediate maintenance re-
quirments during wartime are needed to determine the appro-
priate level of IMA wartime effort--required capabilities,
capacities, and number of mobile and shore IMAs,

Detailed analyses of the wartime ship repair needs
should be the starting point. Once needs are estimated,
how can they best be satisficd? This would include deter-
mining the requirements for geographic dispersion, the neces-
sity of movement once dispersed, and the alternatives avail-
able, including the availability and use of shore-based
maintenance facilities.

The Navy's current wartime mobile IMA requirements are
not based on such analyses. In addition, no wartime role
had been established for most of the Navy's shore-based IMAs.

During our review the Navy began to reassess its IMA
wartime needs. They also recently completed a study of
wartime requirements for shore IMAs. Some of the analyses
will take many years to complete. The completed study on
shore IMAs does not address those issues required to deter-
mine the optimum level of support.

The Navy should continue with their analyses. Particular
attention should be directed toward quantifying the minimum
number of mobile IMAs required under modern naval war sce-
narios. These assessments should include an evaluation of
more economical and efficient shore-based facilities in ful-
filling wartime maintenance requirements,

MEASURING TOTAL REPAIR NEEDS

Determining wartime repair needs is the first step in
developing IMA wartime requirements, Detailed analyses of
probable workload under modern warfare and logistics support
should form the basis for decisions about the number and
types of IMA repair shops needed and the necessary manning
levels. At the time of our review, we were told that no
such analyses had been made.

Nevertheless, the Navy believes that wartime repair
needs would be greater than peacetime needs because:
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--Ships will incur battle damage.

--Equipment failures will occur m.re frequently because
of the increased tempo of operations.

--The ship's crew will be too busy searching for and
engaging the enemy to perform some preventative and
other maintenance while at sea.

-~Crew members will need rest ana recreation from the
vigors of wartime operations when their ships come
in for maintenance. Therefore, they will provide less
than nurmal assistance to maintenance activities.

Although these factors should be considered when deter-
mining requirements, without specific studies and analyses,
they do not provide quantitative information on expected
wartime workloads. For example, there is no recent experi-
ence which supports the need for repairs because of battle
damage. In addition, it has not hbeen determined whether
and to what extent wartime operations would affect IMA work-
load above peacetime levels. The Vietnam conflict, for in-
stance, exemplified a period of increased tempo without
significant changes in IMA workload. Navy representatives
said this period of conflict was not representative for IMA
experience because of the extensive support provided by
shore repair facilities in the Pacific. For the most part,
the mobile IMAs had a supporting role in ports where these
facilities were located, such as Subic Bay, Philippines.

In their official response, the Navy did not concur
that the Vietnam effort exemplified a period of increased
tempo without significant changes in IMA workload. They
said that, although the demand placed upon the IMAs did not
significantly change, the poor material condition of the
Navy's ships at the end of the war indicates that much re-
quired maintenance had not been accomplished.

The Navy position addresses one of the issues that we
believe should be included in their studies on wartime re-
giirements; that is, how much work can be deferred in war-
time? If much essential work can be performed by other than
mobile IMAs and other work can be deferred, then a poten-
tial may exist for reducing the requirements for mobile
IMASs,

An offset to wartime requirements based on the above
Navy factors is the amount of wartime losses through
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attrition--losses which would reduce the war and \eace re-
quirements. In recent congressional testimony the Navy said
that naval-force losses during the first 30 days of a war
would be high (actual figures were classified).

determine the amount of battle damage which could and should
be repaired at IMas. Considering the high probability of
serivus damage being inflicted by modern antiship and anti-
submar ine weapon systems, it is difficult to imagine the
types of ship or submarine damage which would be repairable
at IMAs. We did not find any Navy analyses in which this
type of data has been or js being developed for conversion
into maintenance requirements.

Past Navy studies which attempted to quantify mobile
repair facility requirements assumed that historical data
of repairs performed on surface ships in pedcetime reflected
the wartime repair demand. That is, the repairs performed
in peacetime would be necessary in time of war and repairs
made at the IMA level are a measure of those aeeded at that
maintenance level. Peacetime historical data, however, pro-
vides no information concerning (1) whether the «epairs were
necessary or make-work projects, (2) whether the repairs
should have been performed at the IMA level of raintenance,
(3) tre conseguences of deferring the work, or (4) the neces-
sity, in a war, of performing the repairs at the forward
areas of conflict.

The Navy has recently begun new studies to determine
IMA wartime and peacetime reguirements. But in the initial
analyses the peacetime historical data ijs again being used
as the basis for determining these requirements (see p. 21).
As indicated above, peacetime historical data is not the best
basis for determir.ing wartime repair needs. 1In addition,
as discussed in chapter 5, peacetime historical data as
currently reported is not even reflective of actual peace-
time repair needs.

SATISFYING WARTIME REPAIK NEEDS

additional analyses will be required to determine how and
where these requirzments will be satisfied. In other wo.ds,
should wartime intermediate maintenance be pertormed at shore
facilities, at forward écteas using mobile facilities, or both?
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If mobile facilities are required, where will they be needed
under various war scenarios and what is the minimum number
required?

Although current s=udies do not adequately address such
basic issues, the Navy contends that mobile IMAs are the
fundamental maintenance base for wartime scenarios. Based
on information available *o us, we believe indepth analyses
are needed to support the number of mobile IMAs required.

A recent cursory analysis within the Navy of wartime deploy~
ment schedules raised a serious question as to the need for
two of the mobile IMAs. This precipitated further analyses
within the Navy.

Mobile facilities

According to Navy officials, analyses have been performed
which attempt to quantify the number of mobile IMAs that can
be economically justified. One such analysis was the Mobile
Repair Facility Requirements Study for surface ships dated
May 13, 1972. This study was an =sconomic analysis to deter-
mine how many mobile IMAs should be built if the amount of
money available to build and operate surface ships and mobile
IMAs were held constant. The study determined the number
of ships that would be required in each geographic area as
prescribed by the postulated threat and war scenarios. The
incremental expenditures for IMAs were then traded-off against
the changes in the cost of the total number of surface ships
required to maintain a fixed number of ships on station. 1If
there were no IMAs, the ship would have to go to the nearest
chore facility, a necessity which would increase the time
away from the station and require more ships. Adding mobile
IMAs reduces transit time and the inventory required to keep
a specified number of ships on station.

The study showed that for cptimum eccnomies in funds
expended, fewer mobile IMAs than in the current inventory
could support more ships than are currently in the fleet.
The study also recognized the need for further analysis
to develop wartime repair needs to use in lieu of historical
peacetime activity and to isolate those wartime needs essen-
tial for mobile IMA support. It concluded that

" * * the capabilities and capacities of mobile
repair facilities as well as the economic numbers
to have in the fleet depend upon the repair need:
of the fleet. If shore facilities are available
for repairs, then the capabilities, capacities
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and numbers of mobile repair facllities depend,
not upon the total repair needs of the Fleet
but upon those repair needs which must be and
can be satisfied at locations away from avail-
able shore facilities., N~ data were discovered
which would support an estimate of these repair
needs."

Another recent internal Navy studv of current deployment
plans for the existing surface mobile IMA inventory showed,
according to one official, that only seven of the nine de-
stroyer tenders were needed. Basically, this study considered
the availability of shore facilities on the U.S. coasts to
support ships opera*ing in these geographic locations. The
Navy had previously c¢onsidered that the same percentage of
mobile IMAs wculd deploy as the ships they were to support.
The fact that some of the ships would not deploy far from
coastal shores was noct reflected in the requirements. This
study hac precipitated additional analyses of these require-
ments.

According to the Navy there are no completed analyses
which support the current size of the surface tender inven-
tory. Studies have been completed for other logistic sup-
port ships, such as oilers and supply ships.

Aircraft sortie rates, ship steaming hours, manning
levels, geographic locations, repair parts demand rates,
times for resupply and other such information form the basis
for determining petroleum, oils, lubricants, foods, and re-
pair parts requirements in wartime and, in turn, the numbers
of mobile support ships needed to resupply the fleet with
this material. But this type of analysis has not been done
for tenders, and the current procurement program is based
on a one-for-one replacement of the older, less capable
tenders.

The reasoning used in the 1972 study mentioned above is
also used to justify the need for attack submarine tenders.
Basically, it was assumed that if an IMA were not located
at a particular station, additional submarines would be
needed to cover that geographic location when some were
going to and from shore maintenance activities. An indepth
analysis of repair needs has not been made, and under this
thilosorny an IMA may be required whether there are 5 or 20
submarines operating within a particular area.
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Ballistic missile submarine tenders have been justified
as support for missile-firing submarines. Generally, these
submarines operate under wartime conditions as part of our
strategic forces. Currently, limited by the range of their
missiles, they are usually stationed in forward areas such
as Holy Loch, Scotland, where they also receive IMA mainte-
nance. By the early 1980s, however, there will be no re-
quirement to support these submarines from mobile IMAs be-
cause the increased range of the new Trident missile will
permit them to operate from U.S. ports. (See ch. 4.)

Other analyses of the need for mobile IMAs have been
performed for the Joint Chiefs of Staff Operation Plans,
But, these studies do not reflect realistic needs because
the inventory upon which they were based is dramatically
higher than any current o1 proposed fleet size and because
other data used, such as repair needs, was incomplete, cut-
dated, and based, for the most part, on peacetime repai:s.

Shore facilities

At the time of our analysis, no wartime role had been
established for most of the Navy's shore-based IMAs. There
are no shore-based IMAs overseas. 1In satisfying wartime
repair needs, we believe that the use of U.S. coastal shore
facilities shoula be emphasized for the economic and effi-
ciency reasons discussed in chapter 4. 1In addition, further
consideration should be given to using overseas shore
activities--those existing Navy maintenance activities as
well as the potential for support from our allies,

Since 1972 new shore IMAs have been established and some
existing ones expanded as part of a program to provide mean-
ingfu) shore billets for personnel who spend a disproportion-
ate amount of time at sea. These personnel have skills which,
for the most part, are needed only onboard ships. The shore
IMAs allow these persons to work in their skill arca while
on shore duty. Additional shore billets also improve the
sea-to-shore rotation ratio, which reduces family separation
time, improves morale and, it is hoped, improves tae reten-
tion of these skilled persons.

Although established ror commendable reasons, the need
for these shore activities was not based on firm peacetime
maintenance requirements and, at the time of our review,
did not support any wartime requirement.

20



Once these activities were established and work was pro-
gramed into them, the maintenance hours expended then became
the justification for both the existence and the need for
constructing new facilities ané modernizing others.

These facilities did not exist when the above-mentioned
1972 study was made. But they did exist and were considered
as available in the cursory analysis of deployment schedules
which resulted in a conclusion that only seven, not nine,
destroyer tenders were needed; that is, only seven destroyer
tender IMAs were required to be mobile.

In their response to our report, the Navy said that since
we completed our work, a study had been completed which estab-
lishes & wartime role for shore-based IMAs.

We briefly reviewed this study and had major problems
with it for the same reasons discussed above regarding pre-
vious Navy studies. First of all, peacetime workload is once
again used as the foundation to which other factors for in-
creased tempo of operations, battle damage, etc., are added.

Peacetime workload may be a good starting point in any
analysis, but it should be refined. As discussed in chapter
4, the current workload hours reported expended are over-
stated because they include much time spent on nonrepair
activities such as watchstanding, mess cooking, leave etc.
Also included is time spent on unnecessary work,

In addition, much of the work normally scheduled in
peacetime may be deferred in wartime--both intermediate
and organization level work. For example, we noted in this
study that much of the planned workload reguirements after
the first 2 months of the war would be for organizational
maintenance. The Navy believes that this work could not be
performed by the ships' crew during the rigors of combat.
Determinations about whether this preventative type mainte-
nance has to be done at all or can be deferred over time
were not made in this study.

Other factors were no® considered, suchk as the attri-
tion rates or whether some ships would move from one ocean
to another. It was presumed that all ships would remain
in their respective ocean operating areas and although
some would suffer battle damage, none would be lost. The
study also presumed that all ships would return to the United
States on a scheduled basis for normal repairs--this also does
not appear realistic in time of war.
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We believe that the capabilities of shore IMAs should be
analyzed when determining how the Navy can best satisfy its
wartime maintenance requirements. If all the work could be
performed there most effectively in wartime, it should be
planned for there, because in peacetime it is more economical
to use these activities than the mobile IMAs.

However, before the decisions are made on the numhers,
size, location, and whether new IMAs will be built or older
ones modernized, accurate, realistic data should be developed
to determine these needs. Also, the impact that this will
have on the need for mobile IMAs should be simultaneously
analyzed.

Regarding overseas shore-based IMAs, the Navy says that
the reasons for not having them are that IMAs must be mobile
and that any facility on foreign soii is in jeopardy of being
lost and subject to negotiation and renegotiation for its use.

In peacetime, mobility is not essential, nor is the need
for large numbers of IMAs overseas. Except for some training
exercises and selective deployment overseas, the tenders re-
main affixed to a pier in their home port, and few are de-
ployed. Of the 25 tenders in the invencory, only 8 are deployed
at a time. Of these eight, three are supporting ballistic
missile submarines. By the early 1980s these IMAs will no
longer be required overseas or in a mobile form because of
the range of the Trident missile system.

In the Pacific each of the four tenders, including the
ballistic submarine tender, are located, most often, in the
ports where substantial maintenance capability exists: in
Hawaii, the Philippines, Guam, and Japan. Because of the
extensive shore-based maintenance capability in the Pacific
area. the need for any deployed IMA capability in peacetime
could be questioned. The Navy's position and our comments
on this and the question on the next page pertaining to the
role of mobile IMAs during the Vietnam era are discussed on
page 12. We believe our guestions are valid and should be
considered in determining future IMA needs.

In the eastern Atlantic and Mediterranean Sea areas,
there are nc U.S. Navy shore-based maintenance facilities,
There are currently four mobile IMAs in these areas, two
of which support ballistic submarines. As in the Pacific
all remain stationary in the sheltered waters of the
friendly countries of Scotland, Spain, and Italy. If
these IMAs were not available, the only o:her alternative
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at this time for providing these maintenance services in the
Evropean area would be through foreign nation resources. 1In
view of the availability of existing IMA asse%s and the mini-
mal peacetime requirements for overseas IMAs, it would not
now appear practical to establish overseas facilities or to
rely on foreign resources for support of peacetime repair
requirements. However, we believe th. votential for using
Allied nation resoirces should be continually analyzed espe-
cially in light of the discussion on wartime requirements to
follow.

An analysis of wartime needs is more difficult because
of the lack of recent wartime IMA usage history. There has
been no wartime usage of IMAs in the Atlantic since World
War II and not much more in the Pacific. Even during the
most extensive Navy involvement in the Vietnam conflict, the
IMAs were not used in the role for which they are designed.

During the peak of the Vietnam era, the size of the
fleet supporting this effort doubled in size from 80 to 160
ships. The associated expansion of maintenance workload was
princinally assumed by the overseas shore facilities, espe-
cially the one at Subic Bay, the Philippines. Repairs due
to battle damage, although minimal, and casualty damage,
accidental explosions, etc., were performed by the Subic
Bay facility. The IMAs acted in a supporting role in the
ports where the repair facilities were located.

Although the size of the fleet doubled during Vietnam,
the IMAs® role was not vital in returning the ships to
their battle stations and, therefore, their need, especially
in a mobile form, was not established.

Will these repair facilities be available in the future?
The Navy says the uncertainty of the answer to this question
is one reason for mobile IMAs. However, recent Navy state-
ments appear to be contrary to this concern. The Navy told
the Congress in 1976 it was considering phasing out the
facility in Guam, a U.S. territory and not in jeopardy of
being lost, and increasing the maintenance activity on non-
U.S. soil in the Philippines and Japan.

The Navy told us that it did not now intend to phase
out the Guam repair facility and that the need for this
facility and the vulnerability of the one in the Philip-
pines is recognized. But according to fiscal year 1977
appropriation hearings, Navy intended to phase the Guam
facility down to a caretaker status or close it. The
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p:oposal was to reduce staffing down to about 200 persons--
from the high in 1969 of 2,600.

The Navy said in these hearings that the racilities in
the Philippines and Japan are in a better position than Guam
to support the fleet because they are closer to the normal
operating areas. Again, the issue as we see it, is how do
these positions relate to the need for mobile IMAs or the
ability of our allies to help support the fleet in their
planned operating areas.

In the Atlantic, with no existing U.S. Navy maintenance
facilities onshore, could the repairs allocated by the Navy
to mobile IMAs operating in friendly, sheltered harbors and
ports be satisfied by existing North Atlantic Treaty Orga-
nization country shipbuilding and ship repair organizations?

As stated previously, we believe this is an alternative
worthy of consideration. As discussed below, we believe that
the map on page 25 shows that our European allies have a capa-
bility to provide significant amounts of intermediate mainte-
nance support.

The numbers on the map represent our count of ship-
builders listed in the "International Shipping and Shipbuild-
ing Directory" who have the capability of building ocean-
going vessels, small ones as well as super oil tankers, cargo
ships, and Navy ships including submarines. Many of these
also advertised major ship repair capabilities, and many
would presumably be capable of less complex intermediate
level repairs. The dots represent some of the key locations
where these companies have their facilities.

Although our analysis was brief, we believe it demon-
strates the feasibility of including allied major and in-
termediate ship repair capabilities in war planning. As
with mobile IMAs, the war planning should also include the
protection of these assets.

As previously mentioned, no wartime role had been es-
tablished for most of the Navy's shore-based IMAs, nor had
their availability been considered in any in-depth analyses
of wartime needs. When their availability was considered
in an analysis of ship wartime deployment schedules, the
Navy determined that two of the existing mobile IMAs could
be eliminated and the wartime maintenance requirements met.
This would indicate that *he peacetime maintenance require-
ments are considered to be higher than those in war. The
Navy, however, believes that the reverse should be true.
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The Navy needs to analyze the war and peace repair needs
and organize its maintenance programs accordingly. They recog-
nize this and have begun numerous studies with this in mind.

The Navy says that in those instances where current
studies do not address the issues we have raised, new ones
will start to do it.

We commend the Navy for their actions. We recognize
that in some instances corrective action will take time and
we will continue to monitor their progress. But, we believe
that in the interim and before major decisions are made on
the sizing of the IMA support level, key data such as the
peacetime historic workload should be refined before it is
used in Navy analyses.
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CHAPTER 4

DETERMINING PEACETIME MAINTENANCE REQUIREMENTS

The Navy's peacetime intermediate maintenance capabili-
ties have developed over time without systematic consideration
of many basic 1ssues. After examining these issues and cur-
rent IMA operations, we believe there are several opportuni-
ties to improve IMA efficiency and reduce maintenance costs.
To reassess its peacetime maintenance requirements and achieve
certain economic benefits, the Navy should:

--Analyze all maintenance requirements to define the
types of work that should be performed at each main-
tenance level--organizational, intermediate, and depot.

--vValidate total intermediate maintenance requirements
using scientific workload analyses and accurate his-
torical data to arrive at realistic estimates of total
manpower needs. The Navy's current requirements esti-
mates are overstated.

-~Evaluate the economic differences among the various
maintenance levels giving particular attention to the
economic advantages of shore IMAs. Also, the feasi-
bility of consolidating redundant capabilities in
certain geographic areas should be studied.

--Assess current work tasks to eliminate nonessential
and uneconomical work

--Consider the impact of changing maintenance concepts
on the total maintenance strategies and requirements.

Each of these issues is discussed in detail below. An
additional issue affecting requirements determination is IMA
productivity. This is addressed in chapter 5.

The Navy concurred witn our conclusion and outlined the
progress underway to correct the problems discussed here and
in chapter 5. As previously stated, we commend the Navy for
their efforts and will continue to monitor their progress.
The studies to determine future maintenance needs will take
time. It is therefore essential that the repair work cur-
rently reported as being done be refined before it is used
in any interim study of IMA needs in peace or war.
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DETERMINING THE APPROPRIATE
LEVEL OF M TENANCE

Past and current projections of IMaA requirements have
been based on historical data and estimates. The Navy has
not completed any scientific engineering studies to identify
which maintenance tasks should be performed at the inter-
mediate lerel versus the other maintenance levels. Without
such studi=s, there is no assurance that current IMA capabili-
ties and capacities match the workload that ideally should be
performed at this level.

In its fiscal year 1977 Progran Objective Memorandum,
the Navy for the first time recognized the need for a sys-
tematic review of its maintenance strategies, requirements,
and resources. To accomplish such a review, the Navy estab-
lished the Ship Support Improvement Program. This program
was further defined in the fiscal year 1978 Program Objective
Memorandum, which states:

"* * * the program is r.: primarily concerned
with solution to immedia’e problems, but with the
longer term development of a maintenance strategy
for all ship classes within the Navy. This ef-
fort will distribute total ship maintenance func-
tions among depot, intermediate, and organiza-
tional levels and fill present support gaps such
that adequate fleet material condition is main-
tained. The program will assure that the various
support elements are synchronized and focused
upon the common goal, readiness, reliability,

and maintainability of the ships systems."

Although this program is a step in the right direction,
it will not be complete for Pany years. In the meantime,
additional effort should be directed to analyzing the exist-
ing workload to determine whether all tasks should be per-
formed and, if so, at which maintenance level.

The results of a recent test program illustrate the
critical need for careful maintenance workload analyses. 1In
ficcal year 1976, the Navy established the Equipment Mainte-
hance Related Material program on a test basis for 38 ships.
The objective of the program was to increase the productivity
of organizational maintenance personnel by removing funding
limits for repair parts. Lack of funds for repair parts
h2d been cited as one reason for underutilization of ship-
board repair personnel.
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Although we did not evaluate the merits of the program,
Navy officials said preliminary results showed that ships
with unlimited funds for repair parts completed 27 percent
more maintenance jobs. Also, the Navy concluded from the
program, that improved performance at the organizational
maintenance level will probably result in a significant
reduction of work deferred to the IMA and depot levels.
Letters from two of the ships included in the test stated
that as much as 80 percent of the maintenance tasks that
would have been deferred to IMAs were completed by ship-
boaril personnel.

The Navy pians to expand the Equipment Maintenance
Related Material program in fiscal year 1977 at a cost of
$74 million. However, at the time of our review, no analyses
had been made to measure the corresponding impact on require-
ments at the IMA and depot levels. In addition, the Navy had
not measured the true success of the program--whether real
economies and efficiencies were obtained by completing more
maintenance tasks at the organizational level instead of at
the other maintenance levels.

The Navy in their response to our report said that,
based on tne initial results of the test, a $26 million
reduction was made in depot level emergent repair funds in
the 1978 budget request.

Our followup on that point indicated that the $26 mil-
lion reduction was not a direct result of the above-mentioned
program. The Navy said that this estimation wasn't done
scientifically. Basically, they noted that, in the past
years, organizational and intermediate staffing has been
increasing. And, this must be having an effect on depot-
level work, so they reduced it by $26 million. We were also
told that both the $74 million and $26 million figures are
old figures. New figures are not now available but they
are expected to be lower than previous estimates.

VALIDATINGC THE FUTURE NEED FOR
MAINTENANCE RESOURCES

Accurately projecting future workload levels is one of
management's key responsibilities. Since projected workloads
are used to estimate future economic resource levels, the data
compiled and used for forecasting requirements must be accu-
rate. Nevertheless, we found many overstatements in the his-
torical information used by the Navy for projecting its future
IMA workload and manpower needs. As a result, Navy's esti-
mated future IMA personnel requirements are also overstated.
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Navv's Ima budgeting process

Detailed analyses of workload, of what should and what
should not be done at this level, have not been incorporated
into the IMA budget process. For the most part, the Navy
assumes work performed in the past will be performed in the
future. This approach to budgeting depends heavily on the
IMA management information system which documents and ac-
cumulates IMA direct or productive staff-hours charged for
ship maintenance.

To project its future workload, the Navy determines the
total productive hours used by the IMAs during the last year.
The Navy adjusts this total to allow for expected workload
changes and to add time for overhead and nonproductive time
such as leave, military duties, and training. Total esti-
mated IMA hours are then converted to an equivalent number
of people. Comparing this number of people with the current
IMA personiel level determines whether there is a need to
increase rr decrease total IMA personnel in the future,

Overstated IMA requirements

Using these budgeting procedures, the Navy astimated in
its 1978 Program Objective Memorandum that IMA p2rsonnel
should be increased by 1,247 to meet prcjected workloads.
Since overstated data from the IMA information uystem was
the basis for this determination, we believe th: Navy's esti-
mates are also overstated. The Navy's IMA info:mation system
lacks adequate controls to insure accurate and reliable input
data. Chapter 5 discusses this in more detail ¢nd describes
a f2w of the many reporting inaccuracies identifi=d at the
IMAs visited.

Although quantifying the overstatement of IMA reported
staff-hours is difficult, we obtained some indication of the
extent of overstatement by comparinag jobs completed and
productive staff-hours used for two periods of time. During
the third quarter of fiscal year 1975, most IMAs were using
a full staff-hour accounting system which reported and cate-
gorized both productive and nonp-oductive hours. During the
third quarter of fiscal year 1976, most IMAs had dropped the
full staff-hour accounting and reported only direct productive
staff-hours expended. Without the full staff-hour accounting,
many IMAs reported nonproductive time as productive, an error
which resulted in time overstatement.
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Our test showed that overall the number of IMA jobs
completed, or workload, increased by only 2.6 percent during
the test period while productive staff-hours charged increased
by 35 percent. Furthermore, assigned repair personnel de-
creased by 8 percent during the period. Other factors, such
as more difficult jobs, could account for some of this dif-
ference. But, based on discussions with shop supervisors and
our tests of the reporting system, we believe most of the
difference is due to an overstatement cf productive staff-
hours. Below are selected examples snowing the rezZults of
the comparison.

Percentage Percentasje
increase or increase ¢r
decrease (-) decrease (-)

in jobs in staff-hours

completed used
U.5.5. Simon Lake -19 64
U.S5.S. L.Y. Spear -12 717
U.5.S. Shenandoah 17 67
U.5.5. Proteus 22 57
U.S.S. Prairie 61 127
U.S.S. Samuel Gompers 7 45

The Navy basically agreed that the atove-mentioned
information system encouraged overstated productivity report-
ing. They stated that, as an added measure of productivity,
they would record productive man-hours expended per work re-
quest completed. This, however, was done under the old
system.

The key is not where productive hours are recorded but
what is included in a productive hour. The IMAs were record-
ing productive hours to the work requests but included leave,
liberty, watchstanding, food preparation, etc., as part of a
productive hour or day. We believe a full-staff-hour-
accounting system is best to record both productive time to
jobs and nonproductive time to other military duties and free
time.

Although the Navy agreed that the system encourages over-
stated productivity reporting, they did not agree that esti-
mated personnel requirements are overstated. The Navy feels
that workload at IMA's is understated because customer ships'
crews lack sufficient experience and, thas, are unable to
identify all work required. As a result, some work that
should be done at IMA's is not identified, the condition
worsens, and a serious problem occurs which requires work at
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a depot rather than an IMA. We agree that cuctomer ships
have staffing problems, but our reviews l/ have shcwn that
the most significant shortages have been in the mid-level
ranks and not in the senior experience levels. 1In a soon

to be issued report entitled, "Urgent Need for Continued Im-
provements in Enlisted Carcer Force Management, " we show that
in terms of the Navy's stated career experience profiles, the
Navy is meeting its objectives in the senior and lower levels
but again fall short in the midrange level persornel with 10
to 15 years' experience. We believe that the senior level
persons should be able to identify problems needing IMA at-
tention.

The Navy also disagreed with our conclusion that most
of the increase in staff-hours used was due to overstatement
of productive staff-hours. To the contrary, the Navy feels
that actual productive hours had increased due to special
efforts to improve IMA support of the fleet. The Navy said

--new quality assurance procedures were institu:ed,

--personnel from other departments were shifted to re-
pair work, and

=-much overtime was worked.

We recognize that the above factors could have some im-
pact on reported hours, but we don't believe the effect is
nearly as appreciable as the overstatement of hours by ship
supervisors. In our review, we asked the supervisors at the
’MAs visited to list, for a given day, the number of produc-
tive hours and nonproductive hours (by type) actually used,.
And we asked them to provide the number of productive hours
reported as used.

For the nost part, the supervisors were consistent in
reporting much nonproductive time as productive. Some of the
logic given was (1) if we report low actual productive hours,
we will get much more work to perfcrm and (2) the system does
not provide the means to report overtime unless the total
available staff-hours are reported as being expended. .

1/GAO reports:
"Impaired Combat Readiness of the Navy's Atlantic and Sixth
Fleets," B-146964, June 30, 1970.

"Navy Logis’.ic Support of the 7th Fleet in Southeast Asia:

Contiaving Logistics Issues and Constraints," B-146964,
June 25, 1974,
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example of the latter situation is this, There are four per-
sons normally assigned to a repair shcp, two are available
for work on a particular day and two are on leave. The two
work 10 hours. Under the current system, the shop super-
visor should report 32 hours available, "20 hours procductive,
12 hours nonproductive, The supervisors, however, want to
show that his people worked overtime so he woild report

36 hours of productive time.

Because neither the Navy nor we admittedly can measure
the amount of the overstatement over a period of time, it is
imperative that the system be revised and monitored to pro-
vide a full accounting of how available hours are used.

It is important to note that in budaeting for staff
years, factors for nonproductive time--as presented on
page 36--are appiied to the reported productive time. So in
the example abov:, nonproductive factors to account for the
absence of the two persons for such things as leave would be
applied to the 36 hours not the 20,

EVALUATING _ECONOMIC_FACTORS

Management decisions should include an analysis of all
relevant costs. For example, when developing ship mainte-
nance strategy, Navy manajers need to consider diffcrences
in the cost of work at different maintenance levels. 1In
addition, the cost differences of alternative approaches
within the same maintenance level need to be scrutinized.
Through economic evaluations of such issues, management can
identify, and eventually achieve, opportunities for savings.
We believe the Navy should increase its economic analyses of
maintenance work and place greater reliance on the results
of such stulies in its decisionmaking process,

Analyzing costs_at different

—— . -

maintenance levels

Economic considerations are important when deciding which
maintenance level should do a task when more than one level is
capable of doing it. 1In this regard, Navy officials have
stated that, in considering work at an IMA versus doing 't at
a depot, as much maintenance work as possible should be per-
formed at the intermediate level because of economics. They
contend that the cost to do a job at an IMA is less than the
cost to do the same job at a shipyard.

Because of the previously discussed overstatement of IMA
productive staff-hours used, it is extremely difficult to
determine the cost of a productive hour of labor. For pur-
poses of estimation only, we used .wo methods.
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In the first method, even though we know they are in-
flated, we used the hours expended as reported by the IMAs.
Uninflated hours, when divided into the IMA operating costs,
would result in a highe: average cost per hour. These costs
as computed here were also used as indicators in our section
on tneconomical work on page 42.

We compared the cost of an hour of productive labor at
the IMA and shipyard levels. For both levels, costs included
direct labor, indirect labor, materials, and other major over-
head items. Our analysis showed that the average hour of pro-
ductive labor at an IMA costs $27.80. This cost is an overall
average composed of the shore IMA cost of $21.15 per produc-
tive hour and the mobile IMA cost of $30.66 per productive
hours. At the shipyard level, an average hour of productive
labor cost $23.51.

In the second metnod we used available productive hours
computed using both actual data and Navy estimates. This
method of computing availuble hours is illustrated in detail
below. In using availasle bours and the costs of operating
Atlantic Fleet TMAs, we found that (with a shore IMA cost of
$34.07 an” a mobile IMA cost of $63.38) the average hour of
productive ‘abor equaled $4§.19.

In their response the Navy said that their calculations
show that the cost of a productive hour at a shore IMA is
$26.55--n0 costs were provided for mobile IMAs or the ship-
yards. As previously stated, it is diff.cult to determine
the cost of a productive hour at the iMAs. At the time of
our review, the Navy could not provide ugc with these costs--
SO0 we computed our own. Even if we use the $26.55 figure,
the relationships between the above costs do not change much,
so we did not analyze where there were differences between
our figures and the Navy's.

The Navy also said that a direct comparison between
shipyard and IMA productive iabor hours is not valid because
trade skills differ between civilian and military. So, in
general, more civilian than military are required to accom-
Plish the same job.

We recognize that trade skills and union requirements
can have an impact on comparisons—-the military person can
work overtime with no additional cost and can do various
skill activities without breaking unior rules. However,
there are other important consideration: which must he ad-
dressed in specific, not general, terms. We did not fing
any Navy analyses which made such comparisons.
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The key consideration is that much of a military person's
time in peacetime is spent on military duties. As shown on
page 36, 42 percent of the repairperson's time on the tenders
was spent on military duties, leave, training, etc.--43 per-
cent at shore TMAs.

similerly, in a recently issued report 1/ on military
versus civilian work at shipyards, we showed that 43 percent
of the militar’ person's time is required for security
watches, housekeeping, supply, food service, medical serv-
ices, laundry, inspections, and other activities associated
with daily shipboard life.

To our knowledge, neither we nor the Navy have compared
civilians' productivity while actually working with that of
the military.

We attempted to do so but, with the time available, we
were only able to obtain indicators cf differences. We com-
pared work Jdone by the ship's crew versus estimates of how
long it would take shipyard personnel to do it and work done
by the IMAs and estimates of cost to do it in the civilian
sector.

There was a dramatic difference in both instances; the
military work took much longer and cost much more. 1In the
first instance, six jobs done by the ship's crew were com-
pared with shipyard estimates of man-hours to do the same
tasks. In total, tnre ship's crew expended about 3,500 hours,
and the shipyard estimate was about 900; a difference of
2,600. Examples of the IMA differences are shown on page 43
and in appendix II.

We recognize that nilitary duties are necessary; how-
ever, these needs must also be given significant weight in
any comparison of civilian versus military productivity and
the costs of their work.

Analyzing costs within the
intermediate maintenance level
In providing intermediate maintenance, shore IMA's are

more efficient and economical than mobile IMA's. In facility
costs alone, there is a vast difference between the estimated

1/"Changes in Navy Ship Overhaul Practices Could Improve Fleet
Capability and Crew Effectiveness,” FPCD-77-76, April 8,
1977.
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$260 million cost for a new tender and the estimated

$35.6 million cost for a new shore IMA. Also, in operating
costs and personnel utilization, the shore IMA is economi-
cally superior to the tender.

As shown in the illustrations on the next two pages,
the shore IMAs devote more than twice as much of their total
manning to customer maintenance needs than mobile IMAs--28
versus 13 percent. The primary difference is attributed to
the mobility factor--many personnel are required to move,
operate, and maintain a ship. Also, a considerable amount of
time is spent by the repair department in maintaining the
ship.

For tenders, the actual percentage of personnel avail-
able for customer work to total ship manning ranged from 8
to 18 percent. The range for shore IMAs was from 17 to
39 percent. Percentages of productive hours used on self-
maintenance varied on tenders from 10 to 54 percent, with
29 percent as an average. For shore IMAs, this figure
ranged from 0 to 14 percent, with 9 percent as an average.
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PERCENT OF TOTAL MOBILE IMA REPAIR PERSONNEL
HOURS AVAILABLE FOR CUSTOMER
MAINTENANCE SUPPORT

fd - [

Total Average Manning On Mobile IMAs:

930 perions or 1,867,440 availeble staff-hours per yesr.
100% of total.

Total Repair Department Personnel:

409 persons or 821,674 available repair department hours
per year. 44% of total.

44 percent of the personnel are in the repair department.
The remaining 56% are needed basically because this IMA

is a ship and is mobile — ship operators, suppliers, engineers,
communicators, on deck persons, etc.

Repair Personnel In The Repair Department:

303 persons or 608,038 available productive hours per
year. 33% of total.

74 percont of repsir department personnel are repairpersons.
The remaining 26% are supervisors, suppliers, timekeepers, stc.

Repair Personnel Available — Equivalent Hours:

176 persons or 352,662 equivalent productive hours available
per year. 19% of total.

58 percent of the repairpersons’ time is spent at work. The

remaining 42% of IMA time they are on leave, sick, performing
military duties, in training, etc.

"{epair Personnel Available For Customer Work:

125 persons or 250,390 equivalent productive hours available
per year for customer work. 13% of total.

71 percent of the repairpersons’ time at work is spent on work
for customers. The remaining 29% of the time is for self-

* meintenance.
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PERCENT OF TOTAL SHORE IMA REPAIR PERSONNEL
HOURS AVAILABLE FOR CUSTOMER
MAINTENANCE SUPPORT

.
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Total Average Manning At Shore IMAs:

479 persons or 961,832 available hours per year. 100%
of total.

Total Repair Department Personnel:

354 persons or 711,756 available repair department hours
per year. 74% of total.

74 percent of the personnel are part of the repair department.

The remaining 26% are administrators, planners, estimators,
suppliers, schedulers, etc.

Rupair Personnel In The Repair Department:

259 persons or 519,582 available productive hours per
year. 54% of total.

73 percent of repair department personne! are repairpersons.
The remaining 27% are supervisors, suppliers, timekeepers, etc.

Repair Personnel Available — Equivalent Hours:

147 persons or 296,162 equivalent productive hours available
per year. 31% of total.

57 percent of the repairpersons’ time is spent ax work. The

remaining 43% of the time they are on leave, sick, Derfaorming
military duties, in training, etc.

Repair Personnel Available For Customer Wori:

134 persons or 269,507 equivalent productive hours available
per year for customer work. 28% of total.

21 percent of the repairpersons’ time at work is spent on work

for customers. The remaining 9% of the time is for self-
maintenance.
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The following table summarizes some of the economic dif-~
ferences between an average tender and an average shore IMA.

Average Average
tender shore- IMA

Estimated replacement cost (millions) $260 $§35.6
Estimated cost per productive staff-hour

(note a) 63.38 34.07
Overhead personnel to repair personnel

ratio 2.1 to1 .85 to 1
Percent of productive hours used for

self-maintenance 29 9
Percent of total personnel supporting

needs of customer ships 13 28

g/Based on available hours as discussed above.

The Navy provided their own figures in their response to
our report. We revised our figures where appropriate.

The Navy's biggest concern was that we excluded the re-
pair department's planners, etc., from our calculations of
available hciars for customer maintenance support; that is,
we included only direct labor time as part of customer sup-
port and in actuality the support persons also provide in-
direct support to the customers.

The purpos: of our illustrations was to provide indica-
tors of differences at the mobile and shore IMAs between pro-
ductive time available and costs of operations. To do this,
we used repairperson's available time. We believe this is
an excellent indicator of the amount of actual repair work
which can be expected from these activities,

Regardless of the figures used the relationship remains
the same; the shore IMAs have twice as much time available
to make repairs. OQur figures show 13 percent for mobile and
28 percent for shore; the Navy's are 18 and 38 respectively.
As previously stated, the cost figures should only be Lsed as
indicators because the data for productive hours is admittedly
not pure.

We believe that the economic differences between shore
and mobile IMAs should be considered by the Navy in allocat-
ing its intermediate level resources. As much as possible,
providing intermediate capability ashore should be favored
as a means of reducing maintenance costs.
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2ssessin otential
for consoIEaatIon

The Navy has no formal policy for locating its IMAs dur-
ing peacetime. However, tenders and shore IMAsS are usually
home-ported in areas having large concentrations of assigned
Navy ships, such as Charleston, South Carolina; Norfolk,
Virginia; and San Diego, California. When several IMAS are
assigned to the same area, considerable duplication results

in facilities, repair capabilities, and overhead and support
personnel.

The map on the following page shows the watezfront area
of the Norfolk Naval Station and the lccations of the four
IMAs in that area at the time of our review: the U.s.s.
Shenandoah, AD-26; the U.S.S. L.Y. Spear, AS-36; the U.S.S.
Puget Sound, AD-38; and the FMAG. Except for infrequent
training exercises and selective deployments overseas, the
tenders remain at their waterfront piers in their home port.

Overall, these IMAs had 3,235 personnel assigned includ-
ing 1,591 repair personnel. Although there were some differ-
ences, the repair capabilities of each IMA were generally the
same. The following table lists some of tae repair shops that
were duplicated at each activity.

Personnel Assigned

U.S.S. U.s.8 U.Ss.s. FMAG,

Repair shop Spear Shenandoah Puget Sound Norfolk
Shipfitter 34 18 18 11
Sheet metal 20 11 17 8
Inside machine 53 33 45 12
Electrical repair 20 9 13 10
Pipe and copper 23 17 21 11
Refrigerator/

air-conditioning 1 3 3 3
Foundry 16 6 9 a/0
Sail loft/canvas 5 4 7 5
Electronics

calibration 12 6 15 a/0
Engraving 2 1 3 =5
Print 6 4 7 as’o
Photo 4 2 3 a/0

a/FMAG, No:folk did not have this shop.
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Dunlication also existed in support functions. Each of
the No.folk IMAs had administrative and supply departments and
each of the tenders had personnel fulfilling ship engineering,
ship operations, and medical functions.

There were similar duplications of personnel and repair
capabilities in Charleston and San Diego. In the Charleston
area, there were 3 tenders and 1 shore IMA with a total of
3,353 personnel assigned, and in San Diego, there were
5 tenders and 1 large shore IMA with about 8,000 personnel
assigned.

s previous®y discussed, we believe the Navy should
first of all reevaluate the necessity of having all of the
existing shops at the IMAs. 1In addition, it should assess
the potential economic benefits of consolidating 1MA func-
tions and capabilities.

The Wavy did not agree with our alternatives tn (1) re-
duce the peacetime manning in the active forces and add
trained reserves during wars and (2) consolidate certain
functions and work centers ashore in a particular geographic
area. They said that peacetime manning is for peacetime
workload and wartime reserve augmentations for IMAs are pro-
gramed to enlarge the work force for expected wartime work-
loads. Also, they said it was militarily impractical to
consolidate IMA functions and wecrk centers ashore.

We consider these viable alternatives which should be
considered in the Navy analyses. Certain functions, such as
administrative personnel, medical, supply, workload planning
estimating, and scheduling, etc., appear to be excellent can-
didates for consideration. Also, why can't one foundry or
similar type shops be operable in a geographic area, minimally
staffed, and supplemented staffing be furnished by reserves?

How can the Navy manage the peacetime operations of a
foundry most efficiently? There are a multitude of varia-
tions, depending on many factors, and the Navy should analyze
all. Bui, for -xample purposes, we present a solution based
on these assumptions:

--There is a wartime requirement for 10 foundry shops
and all should be on mobile IMAs.

--The pesacetime requirement is minimal--the work can be

done by commercial sources in the United States or at
U.S. and allied coun'ry activities overseas.
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-~To satisfy the wartime requirement, equipment, trained
people, supplies, etc., must be planned for and avail-
able on time.

--Shore IMAs improve the sea-to-shore rotation schedule.

-=-In peacetime, many IMAs operate within rather close
proximity to each other.

The Navy could equip the 10 tenders, but not man them
with active duty personnel. Reserves would be trained in
the necessary skills and would either train on the tenders
throughout the year if they are nearby, or during their
2 week annual training if they are not. Needed supplies
could be part of war reserves either on the ship or else-
where, but available when necessary. Keeping the tenders
in an inactive status would improve sea-to-shore rotation by
reducing the number of persons who would have to rotate from
sea duty billets to shore duty assignments.

We might want to change one of the above assumptions;
rather than depending entirely on commercial foundries in
peacetime; selected shore IMAs might also have foundries.
This would provide additional shore billets to improve the
sea to shore rotation and also provide an additional per-
sonnel surge in time of war.

If consolidated activities are established, the manage-
ment goal would be to satisfy Navy-wide demands, not just
customer ship needs.

Again, we believe alternatives such as above should be
considered by the Navy in developing more effective methods
of operating IMAs in peacetime.

ELIMINATING UNNECESSARY WORK AND

It it the Navy's policy that IMAs should perform only
necessary work and that this work should be performed as
efficiently and economically as possible. Adherence to
this policy would help insure the best possible return from
the Navy's investment in intermediate maintenance manpower
and material resources.

At most of the IMAs we visited, however, we found many
completed maintenance jobs that were either nonessential or
very uneconomical when compared with civilian contractors’
cost estimates to do the same work.
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We recognize that at times trade-offs are made between
economics and the rneed for training to maintain skill pro-
ficiency. The examples given below are used to illustrate
that the Navy should continually seek more essential main-
tenance work to provide this training.

We are not saying that the Navy should have necessarily
issued contracts with the civilian sector for the work de-
scribed below and let the TMA personnel remain idle. We
question first of ali, whether some of the work should be
done by anybody. Secondly, if the Navy determines in its
estudies that certain personnel need training in peacetime
to maintain wartime repair work proficiency, we believe
that there is sufficient essential work available in the
Navy to train these persons, maintain productivity, and
satisfy the above-mentioned Navy maintenance pnlicy.

Questionable work

IMA work that did not seem to be essential included such
items as printing standard forms that were available through
the supply system and manufacturing picture frames, bookcases,
tables, wall plagques for awards and souvenirs, and decorative
pieces. Half or more of the available staff-hours in eight
shops at three IMAs were used tc¢ make such items. During a
7-month period on one tender, the carpenter and pattern shops
used 1,989 staff-hours to make ceremonial items and plaques.
This is the equivalent of two persons working full time.

Using an average cost of $27.80 for each IMA productive staff-
hour, we estimate that this work cost over $55,000.
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Below are three examples of questionable IMA work.

--The pattern gh. » on a submarine tender made two mahog-
any bookshelves. (See photograph below.) According
to the shop supervisor, the bookshelves would prob-
ably be used as office furniture. Based on the
56 productive staff-hours charged to this job, we
estimate that the bookshelves cost the Navy $1,557.

A local civilian woodworking shop would have made
two identical bookshelves for $150.

4
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--A foundry shop on a destroyer tender used 132 productive
staff-hours to make 24 brass pPlaques for a customer
ship. (See photograph below.) The plagues were to be
used as awards. We estimate that the plaques cost the
Navy $153 each. The manager of a commercial foundry
said his company would manufacture and sell the same
plaque for $23 each.
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--On another tender, 40 hours were used by the carpenter
shop tc produce six mahogany projectile heads to fit
5-inch shell casings. The completed casings were to
be used for decorative purposes on another ship.

Based on productive hours used, we estimate that this
job cost $1,112. A local vendor was willing to pro-
duce the items for $216.
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Uneconomical work

Preventative maintenance, repairs, equipment calibra-
tions, and many other services are necessary to keep ships
in top operating ccndiiion. Because of the high cost of
these services, IMA managers need to make timely, respcnsive,
and economical decisions when determining whether to (1) re-
pair or replace inoperative equipment or components and
(2) perform certain maintenance in-house or have it done by
private firms. Although such decisions are sometimes diffi-
cult and involve many variables, we believe improvements can
be made to seek maintenance work which is both essential and
will provide valuable training for Navy personnel.

On one tender, for example, the decision was made to
repair rather than replace an inoperable portable air com-
pressor (see photograph on next page). The compressor was
used to supply fresh air to underwater divers. At the time
of our visit, several shops had used a total of 1,299 produc-
tive hours repairing the compressor and an estimated 142 addi-
tional hours were needed to complete the repairs. Using the
average cost of $27.80 per productive hour, we estimate that
the repairs will cost over $40,000. The Navy could have pur-
chased a new, technically equivalent air compressor through
the Navy's supply system for $17,000.

In another example from the same tender, the canvas shop
made a cloth awning for the ship's signal bridge. (See photo-
graph on p. 48.) Based on the 339 productive hours used on
this job, we estimate that the awning cost the Navy $9,424,
The owner of a local awning manufacturing company said he
would make and install the awning for $1,100.

The typewriter shop on another tender used 20 hours to
overhaul a manual typewriter at an estimated cost of $556.
A commercial typewriter shop was willing to perform the same
repair work for $150, $406 less. Or a new, equivalent type-
writer could have been obtained from the Navy's supply system
for $164.

Additional examples of guestionable and uneconomical IMA
work are presented in appendix II.

ASSESSING CHANGING

MAINTENANCE CONCEPTS

As technology advances, ship designs and weapons systems
change and new maintenance concepts are developed. For mili-
tary readiness as well as economic reasons, the impact of
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such changes on maintenance requirements should be assessed
early and needed adjustments ghould be made to the appropriate
maintenance echelons.

The development of the Mark 48 torpedo is an example
where improvements are needed in determining maintenance
support requirements prior to systems introduction into the
fleet. Although the Navy spent about $5.8 million modifying
IMA tenders to provide maintenance support of these torpedoes,
we were told that current plans call for all maintenance sup-
port to be furnished by selected shore-based overhaul facili-
ties, not the tenders. The IMAs will store complete torpedo
rounds but will not provide maintenance support except in an
elnergency.

In our report, "Why Improved Navy Planning and Logistic
Support For The Mark-48 Torpedo Are Essential," dated May 9,
1977, we reported that the Navy did a good job initially in
applying the Integrated Logistic Support concept during tor-~
pedo development. However, the acquisition of facilities to
establish maintenance shops aboard tenders and at shore loca-
tions was made with no assurance that they would be needed to
support the torpedo as originally designed.

The IMA workload in support of the extended submarine
overhaul cycle is another example where actual demands on
IMAs may be less than original estimates. The goal of this
program is to extend the time between major overhauls for
newer nuclear attack submarines. To compensate for the
reduced frequency of overhauls, the Navy planned for short
but intensive shipyard availabilities and increased main-
tenance at the IMA level. 1In preparing for the impact of
this new maintenance concept, the Navy officials stated they
estimated the maximum amount of work that could be performed
at the IMA level. Although there were differences of opinion
within the Navy as to who would perform much of this work,
shipyards or IMAs, we were told that the Navy planned for
additional IMA manpower to meet the maximum effort.

According to Navy officials, actual experielice on the
first few submarines entering the program has shown that
much work planned for the IMA level is being performed at
the shipyard level. Also, it now appears that the major
portion of the extended submarine operating cycle work will
be performed by shipyards. A similar program for destroyers
is under development, but its impact on IMA workload has not
been estimated.

Another new maintenance concept which affects require~-

ments is the repairable components concept. Under this con-
cept, ship personnel remove inoperable modular components
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and install new or repaired components. Most inoperable
components are sent to a rework facility for repair rather
than to an IMA.

New ships of the FFG~7 and PHM-1 classes were designed
to take full advantage of the remove and replace concept,
The Navy has determined that there is a requirement to pro-
vide dedicated rework capability and capacity to support
these ships. Incremental buildup of electronics, mechanical,
and electrical rework capabilities at existing facilities is
in progress. However, the full impact of this program on the
Navy's maintenance organization is still being evaluated.

Another major change in maintenance support involves the
fleet ballistic missile submarines. The Navy plans to con-
struct 10 Trident submarines by the early 1980s. Due to the
increased range of the new Trident missile, the submarine
does not have to be deployed to forward areas for the mis-
sile to reach its target. Therefore, maintenance support
for these submarines will be provided at a shore-based
facility. There is no need for mobile IMA support for the
Trident. The Navy also plans to install the Trident missile
system on existing Poseidon submarines beginning in 1979.
Although plans for maintenance support of the converted
Poseidons have not been formalized, mobile IMA support will
nct be needed. One Navy official stated that ballistic sub-
marine tenders not cornsidered necessary after the Poseidon
conversions will be retired from the fleet or shifted to
support attack submarines.
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CHAPTER 5
OPPORTUNITIES TO IMPROVE

INTERMEDIATE MAINTENANCE EFFICIENCY

Productivity of repair personnel is a key issue in de-
veloping a maintenance stragegy. Currently, military per-
sonnel costs account for over half of the t¢ -al amount spent
on intermediate maintenance of ships. The N vy has recognized
the need to promote IMA producitivity and has initiated vari-
ous plans to do so. However, attempts to assess and improve
productivity have been impeded because of weaknesses in the
IMA management information system and a continued lack of
well-trained personnel.

NEED FOR BETTER MANAGEMENT VISIBILITY

The key to productivity improvemente is an effective
information system which gives management the data needed to
identify and correct problem areas. A decrease in the staff-
hours used for each unit of desired output is generally ac-
cepted as an indication of productivity improvement. There-
fore, to improve productivity, an information system should
help maintenance managers answer the following questions:

--What was the productivity during the base period?
In other words, how many staff-hours were used, and
how much work was done?

~-How many staff-hours should be required to do a given
task? Or, to what degree can effective management
result in productivity improvements?

--What was the productivity during the test period?
Did management actions achieve the desired result?

Certain elements should be built into the information
System to provide the data needed to answer these questions.
First, there must be controls over the accuracy of data in
the system. Second, the system must include a staff-hour
accounting system which tracks all available staff-hours,
both productive and nonproductive. Third, independently and
economically developed labor standards must be used. Such
standards indicate the time an experienced mechanic needs to
do a task effectively, at a normal pace and in a predetermined
manner, allowing adequate time for fatigue and and personal
needs. Besides helping to control productivity, labor
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standards can be used to schedule workloads. And finally, an
information system should provide comparisons and summaries
of data, so that the data will be readily available to man-
agement. For example, by comparing a labor standard with

the reported actual time do a task, management can determine
the reasonableness of the actual time.

The Navy's system and its shortcomings

Managers at all but one IMA we visited relied upon the
management information system to control intermediate main-
tenance, and report the productivity of assigned personnel.
Data entered into this system is to include:

--The identity of all items accepted by the IMA for
maintenance.

-~A  ief description of the repairs needed and references
tc .pplicable technical data.

- ~cu~Juled start and completion dates and estimated
staff-hcurs for each job and each assigned IMA shop.

--Direct staff-hours charged to the repaics.

Although the information system was designed to provide
managers at all levels with much useful data, it had several
shortcomings in controlling prodactivity. For example, be-~
cause the system tracked only staf.’-hours actually charged
to maintenance, managers of the IMAs we visited did not
know how about 40 percent of the direct staff-hours assigned
to them was used. Also, the staff-hour estimates to perform
maintenance tasks were mostly based on the estimator's per -
sonal judguent and experience rather than independent, en-
gineered estimates of the time it should take to do the work.
Since the estimators at many IMAs were also shop supervisors
who would later be responsible for completing the work, un-
biased estimates were usually not obtained.

The Navy's information system also failed to routinely
provide managers wi:h summary data comparing actual hours
charged with the initial estimates. Thus, no real attempt
was made to measure IMA's productivity. Finally, the informa-
tion system did not adequately control the accuracy of re-
ported hours. As a result, much of the data was inaccurate
and unreliable,
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Inaccurate reporting on productivity

Each of the nine IMAs we visited which used the IMAs
information aystem incorrectly reported direct hours used on
maintenance tasks. Although the extent of this problem
varied among the IMAs, in each case it resulted in th: over-
Statement of productive hours used. The potential impact of
this overstaztement on budgeting for future requirements was
discussed in chapter 4.

Most reporting errors were caused by clerical mistakes
or misunderstandings of reporting Procedures--particularly
the reporting of nonproductive time as productive. Under
the Navy's system, only productive hours, those used directly
on maintenance tasks, are to be reported. But many shop
Supervisors reported all available direct hours as productive

including nonproductive time, such as leave, liberty, training,
military duties, shop cleanup, and coffee breaks.

The following examples show the variety of reporting
inaccuracies by IMAs we visited.

=--On one tender, 7 of one shop's 22 productive workers
were absent for a portion of the day on February 20,
1976. Three workers were temporarily assigned to
kitchen duty and quarters cleaning, two were on
special liberty, one was on leave, and one was
away for training. Because of these absences, the
shop had only 138 hours available. Yet, the shop
reported working 174 hours on this day to avoid the
appearance of being nonproductive,

—-—The hose shop on another tender had three productive
workers assigned. On August 2, 1976, one worker was
on leave, one was away for training, and one was per-
forming nonproductive tasks for another shop. Although
no work was performed on this date, 28 productive
hours were reported for this shop. The shop supervisor
could nor explain how this happened.

~-The electric shop at a shore IMA reported working 6,016
hours on one job on March 23, 1976, although the shop
had only 120 direct hours available each day. The shop
supervisor said this was a clerical error-~only 16 hours
were actually worked on the job. When we completed our
review, the overstatement of 6,000 hours had not been
corrected,
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Reporting inaccuracies such as those described above
greatly restricted the usefulness of the Navy's IMA informa-
tion system for all management levels. Errors in input data
can only lead to errors in the output data used by managers
for budgeting, workload planning, and scheduling decisions.

NEED FOR ASSIGNING BETTER TRAINED
PERSONNEL TO IMAs

Intermediate maintenance activities, like other labcr-
intensive industrial organizations, need well-trained per-
sonnel to accompish their work efficiently and effectively.
Well-trained, experienced peisonnel need less supervision,
work faster, and produce more and better quality prcducts
than personnel with little or no training or experience.
Generally, as the quality of workers increases, so does
productivity.

During our visits to the IMAs, particularly tenders, we
noted that many of the productive personnel lacked experience
and training in their assigned skill areas. 7Tue Navy has also
expressed its concern for the quality of personnel assigned
to its IMAs. Navy's Program Objective Memorandum 1977 states:

"The managers of Navy's IMA assets, afloat and
ashore, are in substantial agreement that the
manpower furnished to them is not adequately
trained for the maintenance and repair work

it is expected to accomplish. * * * 1n gen-
eral, their low level of training for such work
is reflected in the low level of productivity
found in IMA's."

Top management at five of the seven tenders we visited
agreed that the quality of personnel assigned hampered IMA
productivity. For example, one repair officer complained
that because of the large number of unqualified personnel
assigned, his IMA lost many productive hours redoing unsat-
isfactory work and providing extensive on-the-job training
and supervision.

Measuring quality of IMA personnel

To assess the manpower quality problem, we measured
three indicators of IMA personnel experience and training--
rank, completed tours of duty, and service school comple-
tion. Overall, we found that 35 percent of productive
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personnel assigned to tenders are pay grade E-3 1/ or below,
62 percent have not completed their first tour of duty, and
17 percent have not completed service school. As expected,
the guality of productive personnel was much higher at the
shore IMAs where many hizher ranked and experienced personnel
are assigned for sea-shore rotation.

The following examples illustrate the manpower quality
problem at the tenders we visited.

--On one destroyer tender, the electric repair shop
was responsible for repairing and rewinding various
types of electric motors. vYet only four of the
eight productive workers assigned had completed a
service school. Furthermore, seven of these workers
had not completed their first tour of duty and only
three were above pay grade E-3.

--The pipe shop on a submarine terder was responsible
for repairing or replacing any piping system normally
installed in submarines. Of the 20 productive per-
sonnel assigned, 17 were below pay grade E-4 and only
5 had completed their first tour of duty.

~-Although only 8 percent of the productive personnel
in another submarine tender's shipfitter shop had
completed their first tour of duty, the shop was
responsible for both minor and major repairs to sub-
marine hulls and superstructures. This work included
cutting, burning, grinding, driiling, and sh&ping
metals used on submarines. Twenty-five percent of
the workers had not completed a service school and
75 percent were below Pay grade E-4,.

A summary of the personnel statistics we developed for each
IMA visited is presented in appendix III.

Navy's assignment policies
and possible alternatives

Navy officials stated that personnel are assigned to
tenders in the same manner as all operating surface ships based

on shortages and required replacements. Since the primary
missions of the Navy are sea missions, initial personnel

1/Enlisted personnel pay grades are E-1 thru 9. E-3 is one
level higher than that received upon successful completion
of recruit training.
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assignments are usually to sea duty. This practice results
in many lower graded and inexperienced sailors being assigned
to all surface vessels, including tenders.

We were told that shore IMAs are manned differently.
Shore IMA jobs have been developed primarily to provide sea-
to-shore duty rotation. Personnel ordirarily are not assigned
to a shore IMA until completion of a tour of shipboard duty.
By this time, the sailors are usually better trained and more
experienced.

Several assignment alternatives exist which, if imple-
mented, could result in higher quality personnel being as-
signed to tenders. One alternative is to assign personnel
to tenders only after completion of service schools.

In the Navy there are few skills which are solely dedicated
to repair maintenance assignments; so few people are repeatedly
assigned to IMAs as part of their sea-to-shore rotation. An-
other alternative would therefore, be to increase the number
of repair-dedicated personnel and rotate them between mobile
and shore IMAs.

Officials told us that the Navy is currently considering
such IMA personnel assignement alternatives as one method to
increase the quality of IMA repair personnel. Ancther method
being considered is assiguning civilians to shore IMA facili-
ties. Some of these aiternatives may be counterproductive
to the sea-to-shore rotation program and will have to be .
weighed accordingly.

Another aspect which should be considered in Navy anlayses
of IMAs is the potential for transferring personnel billets
from mobile IMAs to either shore activities or to reserve duty
billets. 1In the latter case the mobile IMA manning would be
reduced in peacetime, presuming the wartime requirement is
more than that in peacetime, and reserves would be trained
in repair skills and supplment this manning in time of war.

These actions would provide a twofold benefit. They
would reduce sea duty billets with their inherent morale prob-
lems. They would also improve the sea~to-shore rotation re-
quirement first by reducing the number of personnel which
would have to rotate and second by providing for more billets
to which sea duty personnel can rotate. If the IMA level does
not provide for enough billets to satisfy meaningful sea-to-
shore rctation requirements, assigning military to shipyards
may oe an alternative. We recognize that problems associated
with shipyard unions would have to be overcume,
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CHAPTER 6

CONCLUSIONS, RECOMMENDATIONS, AND AGENCY COMMENTS

CONCLUSIONS

The Navy's intermediate maintenance program has evolved
to its current level without systematic consideration of many
basic issues. Scientific engineering studies are needed to
quantify IMA workload during both peace and war conditions.
These studies would enable the Navy to accurately estimate
the total IMA requirements and what portion of these require-
ments needs to be mobile.

Several opportunities exist to improve the efficiency
and economy of IMA peacetime operations. Some can be accom-
plished within the existing organizations. For these, the
Navy should:

--Perform only necessary work,

--Improve workload screening and scheduling to assure
that the optimum trade-off is achieved between main-
taining skill proficiency, keeping personnel productive,
and repairing materiel economically.

--Improve IMA productivity. Improvements in IMA produc-
tivity have been impeded by the ineffectiveness of the
Navy's management information system and by a lack of
well-trained personnel assigned to repair shops.

--Improve IMA budgeting procedures so as to more accurately

project future requirements.

In addition, we believe that there is potential for dramatic

improvement in IMA operations. To realize this potential the
Navy should:

--Define more cpecifically the types of work that should
be performed at each maintenance level, emphasizing
the wartime requirement, and then matching them against
peacetime needs.

~-Determine the most effective means for satisfying the
wartime requirement--IMA capabilities that are mobile,
located in the United States, located overseas, provided

with assistance from our allies, mobile-~air-transportable,

or a combination thereof.
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-=-Analyze cost differences between maintenance echelons
and between alternative approaches within the IMA level.
IMA productive labor is not necessarily less expensive
than depot-level productive labor. Also, shore IMAs
are more efficient and economical than mobile IMAs.

--Assess the impact of changing maintenance concepts.
Some planned maintenance changes may significantly
reduce requirements at the IMA level.

Presuming that the wartime capability/capacity exceeds
that of peacetime, some of the alternatives available to promote
efficient and economic peacetime operations could be to:

--Program work into the IMAs, not only from customer ships
but from all Navy activities.

--Reduce the peacetime manning in the active forces and
in case of war supplement it with trained reserve per-

_ ~ on L]
sdunnli.

-—-Deactivace mobile IMAs not absolutely necessary for
military emergencies and eliminate redundant IMA main-
tenance functions and work centers in certain geographic
areas and consolidate facilities ashore. Then provide
for a phased increase in activity as necessary for war.

--Use any combination of the above.

RECOMMENDATIONS

We recommend that the Secretary of the Navy reassess the
intermediate maintenance program and take advantage of several
opportunities to reduce the cost of intermediate level main-
tenance. More specifically, we recommend that the Secretary:

~-Use scientific engineering analyses to (1) define the
maintenance work that should be performed at each main-
tenance level during peacetime and wartime and (2)
quantify total peacetime and wartime IMA requirements.
With such analyses, an optimum IMA effort can be de-
termined and minimum necessary mobile capacity can be
defined.

--Assess the impact of new maintenance concepts on in-
termediate level requirements. Particular attention
should be given to the use of ballistic missile sub-
marine mobile IMAs not needed in the 1980s because
of the Trident program. These IMAs possibly could
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be used to replace older ones instead of building new
ones currently proposed.

--Based on the above analyses, reassess (1) the need
tor new mobile IMAs and deactivate those not absolutely
essential for wartime emergencies and (2) the need for
new shore IMAs in light of peace and war requirements.
Also, where feasible, reduce redundant IMA maintenance
functions and work centers in certain geographic areas,
and consolidate facilities at the more efficient and
economic shore~based activities.

--Improve IMA productivity by (1) establiching an improved
management information system which useg labor standards,
tracks all labor hours, and controls the accuracy of
data, (2) evaluating personnel assignment alternatives
to identify means to improve IMA personnel training
and experience levels, (3) establishing procedures to
prevent unnecessary work from being done, and (4) where
certain proficiency skills are required to be maintained
in peacetime for wartime needs, improve procedures to
assure that the work scheduled is reasonably economical
to perform in relation to results achieved.

AGENCY COMMENTS AND OUR EVALUATION

The Navy generally concurred with our conclusions and
recommendations stating that we had correctly evaluated the
management problems. They added that the Navy has many exist-
ing programs to correct the majority of problems we identified
and is acting to originate programs to deal with problems not
covered by existing programs.

We have included where appropriate the Navy's commentg
when they did not completely concur with our position or where
they believed their position needed clarification.

We commend the Navy for their efforts in trying to define
intermediate maintenance requirements. The difficult analyses
may require many years to complete. Because of this, we will
continue to monitor the implementation of the recomemndations
in this report to determine whether the many :Issues raised are
addressed and whether effective corrective actions are taken.
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APPENDIX V APPENDIX V

DEPARTMENT OF THE NAVY
OFFICE OF THE SECRETARY
WASHINGTON, D. C. 20350

23 June 1977

. Mr. Fred J. Shafer, Director
Logistics and Communications Division
U.S. General Accounting Office
Washingtor, D.C. 20548

Dear Mr. Shafer:

This is in reply to your letter of 16 March 1977 to the
Assistant Secretary of Defense (Comptroller) ~gavding "Navy's
Intermediate Ship Maintenance Can Be Improved", (0SD Case #4578).
The matter has been investigated and the results are provided in
the attached report.

Sincerely,

e

Edward Hidalgo ?
Assistant Secretary of the Navy
(Manpower, Reserve Affairs & Logistics)

Enclosure
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Department of the Navy Reply
To
GAO Draft Report of March 13877
Navy's Intermediate Ship Maintenance Program
Can Be Improved

(0SD Case No. 4578)
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1. Summary of GAO Findings and Reccommendations

Many opportunities exist to inprove efficiency, economy,
and productivity of IMAs. Scientific, cngincercd studics are
needed to quantify INA workload during both war and peace to
enable the lNavy to accurately estimate IMA reguirements. Rased

. on these studies the need for nev nmobile I'lis and new shore
IMAs can be assesscd. Other sigrnificant recommendations are
to improve work screening and schedulinue, improve the definition
of IMA level vork, and establish an improvcd management
information system.

2. Summary of Devartment of the Navy Position

The GAO draft report conclusicens and recommendations are
generally concurred in. The GAO has correctly evaluated thu
management problems facing the Navy in devcloping the full
potential of the IMAs. The Navy has many existing prograns
which are intended to correct the majority of the problens
identified by the GAO, and is acting t5 originate additvional
steps to correct those prchlems not correctable by the existing
programs,

Certain specific findings addressed in the body of the
report seem to reflect either misuncderstar.ings of Navy pol:c,
or possibly erroneous impressions drawn [rom discussions with
officials not in a position to be fully informed of lavy
policy in certain areas. These findings recuire corment o
correct wronz impressicns, to preovent misstaiement of lavy
policy or actions, and to state hawvy concepts where in disagree-
ment with GAO. Specific ceocnments are provicao on these
findings in Section C of the detailed comments on the
following pages.

3. Statement

The Navy is vitally interested in the full development
of its IMAs, and is taking every step within its means to
improve IMA performance. uch progress has been achieved
already, and much rore imgrovement is expected to be realized.
The Navy Ship Support Impraovement Progran, a many faceted
endeavor tec develop an integrated, engireeraed ship maintenance
strategy, contains the buli of the program: which are desicned
to improve the IMA oroductivity, throueh t:aining, improved
facilities, and 1etter work definition. Comand attention at
every echelon has vecsulted in many guick guins through cchedule
stability and advance planning improvements.

In the scction that follows detailed comments are provided
on each conclusion (Section A) and reccoimeondation isection 3; .
In Section C comments are provacded regarding findings
discussecd in the body of tlc report.
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SPECIFIC COMIENTS ON CONCLUSIONS
AND RECOMMENDATIONS

CONCLUSIONS

l. GAO Finding. The Navy's intermediate maintenance program
has evoived to its current level of effort without systematic
reviocw and consideration of many basic issues.

Navy Position. Concur in part only.

Statement. Since 1975 IMA's have received substantial
review, leading to the development of the following ;pecific
projects aimed at developing an IMA capability equal to
the nced in both wartime and peacetime, deployed and in the
United States:

Shore Intcrmediate Maintenance Activity (SIMA) Program -
. to upgrade SIMA facilities to match today's state
of the art.

Tender and Repair Ship Upgrade Program - to modernize
older tencders and repair ships (which will remain in
the flect until 1985) to match today's state of thc art,

IMA Training Plan - to train IMA personncl at all levels.

Mobile Repair Facilities Study - to determine the
numher of tenders reguired for wartime, based on
wartime workload.

SIMA Mobilization Manpower Reguirement Studv - to
determine the size of the reserve force required ac
SIMAs. .

IMA Workload Analysis - Analyzed the pcacetime IMA
workload and programmed resources to accomplish.

IMA Combat Systems Repair Cability Improvement Program -
to upgrade in a coordinated way the capability of
IMAs to repair electronics and weapon systems.

Intermediate Maintenance Mancgement System - Developed
a Navy-wide ccmputer based ADP management system for
management of IMAs.

IMA Quality Assurance Requirements - To establish
Navy-wide quaiity assurance stardards for IMA work.
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~IMA Commcrcial Services Manual - to sct forth -
instructions for SIMAs on handling 1MA work
contractced out,

IMA Productivity Objective Program - to cstablish
standard productivity mecasurcs and Navy-wide
standards of 1MA productivity.

See digest, page v for GAO comments.
2. GAO TFinding. Scientific, engincered studies arc necded
to quantiiy imhA workload during both pcace and war conditicns.
YThese studies would enable the Navy to accurately estinate
the total IMA requircments and what portion of thesc
requircments needs to be mobilce.

Navy Position. Concur. Such studies are being
implemented.

Statcrnient. Two programs, both now underwvay, are being
condicted to solve a portion of this problem:

- Destroyer Fngincered Opvedfating Cycles - extends
intervale between overhauls by determining, through
engjincering analysis, the precise malntcnance
requirements for each level of maintenance, and
the schedule fcr accornplisning the maintenance. 43%
of the Navy's ships will be cncompossed in this
program by the mid 80's.

~ FFG-7 class maintenance strategy - this new class of

ghips is designue witn a srmall crew in order to
reduce the nwnber of sailors reguired tomaintain the
ships. Much maintenance nust be performed by IMhs.
Major modernizat:ons will occur at orly l0-vear

’ intervals. To achieve this the maintenance is being
carefully pre-planncd through encincering analyses,
which will define the 1.:A requircments precisely.

In addition, the Navy is now engaged 1n a complete
analysis of its maintenance stratcay, under the Ship
Support Improvcinent Procram. One of the tasks within the
maintenance strategy analve:s is to develop a logic to
determine the maintenance roguirements {or all ships. Wi
this logic the IMA reguircments for every ship can be ce
under any scenario or oparating conrditicen. vhen conple
(analysis of ma‘nternance reguironents fcr a sample sh
scheduloed for completion by carly TY 78) the total IMh
requirecrments, koth aflocat andé ashore, can be accurately
cstimated, t must bc pointed out that this is technically
a very difficult and time-consua.na task, and may reguire
many ycars to complete, using 'he best engln\Lflnj _nd
analytical talent available in the Ur‘tc talas.

Verd
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3. GAO Pinding. ‘The Navy has bagun to reagscus its
maintcénance program but its studics are not addressing many
key issues and somc will not be complcte for several years.

Navy Position. The Navy docs not concur that Navy studies
or programs are not addressing many key issues.

Statement. The objective of the Ship Support Improvewert
Program is to achieve an integrated, c¢ngincercd ship mainteiance
strategy. Within this program the maintenance strategy .
analysis is scrutinizing the entirc maintenance system anc
every existing institution. Although the full results are y:ars
away, interim developaments from this effort will be
implemented as soon as possible. In addition, the many short
term prograi listed in 1. above will provide improvements in
many of the key arcas.

See digest, page v for GAO comments.

4. GAO Finding. Several opportunities exist to improve
the efficiency and economy of IMA peacetime operations.

Navy Position. Concur,

Statement. Programs to improve efficiency are (describel

in para. 1 apove).

- Shore Intermediate Maintenance Activity Program

Tender and Repair Ship Upgrade Program

IMA Training Plan

Intermediate Maintenance Management System
- IMA Productivity Objective Program
Programs to improve cconomy are:
-~ IMA Training Plan (will reduce the job rejection rate)
~- IMA Quality Assurance Requircments.
- IMA Productivity Improvement Proygram

5. GAO finding. To do this (improve efficiency and econony;
the Navy shoula:

a. Perform only that work which is necessary.

Navy Position. Concur
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b. Iwmprove workload screcning and scheduling to assure that
the optimum trade off is achieved between maintaining sXill
proficicncy, keeping personnel productive, and repairing
material cconomically.

Navy Position. Concur.

Staggmcﬁt; Improvement in this arca has already becen
reallzed, altnough morc can be cxpected. Progress to date
hes been achicved through high level command cmphasis,
particularly in scheduling. Ulavy is developing an expanrded
intermediate level worx definition to improve workload
screening.

c., Improve IMA productivity. Improvements in IMA
preductivity have been inmpeded by the weakness in the liavy's
managemcnt informaticn system arnd a lack of well~-trainec
personnel assigned to repair shops.

Navy Position. Concur.

Statement. JSome I'A productivity improvement has alre:dy
been achicved throuch:

(1) I..creased availability of repair parts through
fully funded parts requircments.

(2) Currrontly implemented training for IMA
revairmen and supervisors.

Nevertheless, much grecter productivity improvements arc
expected through the programs listed in raracrapn 4 above,
and througn #n improvedé nanagement information systen.

The current system does not account for sufficient data to
accurately measure procuctivity. An earlier version of tha
systen vhich did provicde adecuate data proved too Cutberscre,
and was revised to forn the current system. The Navy plars
to revise the svstem again ugon replacorent of the current
computer with a more modern computer which w1ll make prcper
data keeping much leus cumbersome.

d. Improve IMA budgeting procedures to more accuratelw
project future regquirements. Current manpower requirements
are coverstated.

Nav'r Position. The Navy concurs that it should improve
IMA 'U Ting procedures, but does not concur that current
manpowcr requircments are overstated. Current manpower
requirements are believed to be understated.
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gtatemont, Current manpower requiremcnts are based on the

‘ nistorical demand from customer chips for rcpair scrvices. To
projoct the historical workload into the future, thc knownbacilog
and the estimates of work requirced for new ships arc added, and
the work required for old ships being retired is subtracted.
The projected workload is then ajusted for programmcd productivity
increascs. Thus the manpower requirement is a function of the
historical demand. That decmand is a product, in recent years.
of crcws that have been short of exporience and petty officers.
Inexpericnced ncrsonnel frequently fail to detect the need for
maintenance until a condition detcriorates to the point that the
machine fails, and depot rcpairs are required to restore it.
Inspections of open machinery during overhauls often reveal
conditions that could have been morc easily correccted by an IMA
had the condition becen detected carlier. As the experience lovel
increascs aboard ship, the greatcr the cxpected demand for 1A
repair services.

The maintenance strategy analysis will ultimately determine
analytically the workload at all maintenance levels, and define
the IMA workload for each ship typc. The manpower reguirenens
can then be based upon an enginecred, analytical vorkload.

See pages 30 and 31 for GAO comments.

6. GAO Finding. We believe that therc is potential for dramatic
improv-oment in IMA operations. To confirm thie potential thc RNavy
should: .

a. Define more specifically the types of work that should be
performed at ecach maintenance lovel; emphasizing the wartire
requirement, then matching them against pcacetine necds.

Navy Position. Concur.

Statement. Navy is.taking two actions to achieve this:
- (1) Expanded definitioa of intermediate level wori.

(2) Haintenance strategy analys.s to dctermine all require-~-
ments and allocate them to maintenance levels.

b. Determine the most effective means for satisfying the
wartime requirecment -- IMA capabilities that are mobile, locatecd
in the U. S., located overscas, provided with assistance £rom our
allies, mobile-air-transportable, or a combinatiocn thereof .

Navy Positiorn.. Concur.

Statement. The Ravy is currently conducting a mobile reoair
faciiitics study to determine the number of tenders and repair ships
neaded for both wartime and pcacctime.

¢. Analyze cost differcrces between maintenance echelons and
betwecen alternate approaches within the IMA level. IMA prcductive
labor is not necessarily less expensive than depot~level ‘procucrtive
labor. Also, shore IHAS are morc efficient anéd cconomical than
mobile IMAsS,
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NavxﬁPositioﬁ. It is not obvious that analvsis of ccst
differences betwoen maintenance echelons will lcad to improvement
in IMA operation=. The Navy concurs that shore IMAs are
more efficient and cconomical than mebile IMas. However, the
necessity for mobile IMAs in wartime makes it necessary to
retain tenders ard repair ships as a portion of the total IMA
capapility.

d. MAssess the impact of changing maintenance conccpts.
Some planned maintenance changes may significantly reduce
requirements at the IMA level.

Statement. This conclusion is being carried out through .
the analyses bcing conducted in the Destroyer Engincored Operating
Cycle program, FfG-7 prcgram, and the maintcnance strategy
analysis. It is doubtful that significant gains can be fourd
here, though, because the Navy is short of qualified maintecancs
personnel at all maintenance levels. *

7. GAO finding. Presuming that the wartime capability/capacity
excecds that in veacetime, some of the alternatives available
to prumote efficient and economic peacctime operations could be t

(8]

a. Program work into the IMAs nct only from custorer s-nips
but from any and all Navy activities to maintain high producti-itr.

Navy Position. This is now done to a limited degrece in cerzain
shops, such as the foundry where such work is programmed to
maintain proficiency and safe operating procedures.

b. Reduce the peacectinme manning in the active Zorces and
supplement it with trained reserve personnel in war.

Navy Positicn. Do not concuv. Peacetime mannirg is based on
peacetime workioxd. Wartime reserve augmentations Zfor Illas are
programmed to enlargc the workfecrce for expected wartime worklcacs.

See page 41 for GAC comments.

c. Deactivate mobile IMAs not absolutcly necescary for
military emergenc:ces, ard/or elininate reduncant IM/. maintcihance
functions and work conters in certain geograpnic areas ard
consolicdate facilities ashore. And provide for a phased incrczse
in activity as nccessary for war.

Navy Positior. Mobile Iiths not neccssary for either pezcezir?
deplOycd support .sce statoment page 76. C.2) or wart..ie reguire=
ments should be dweactiveted. Howoever, the Navy finds 1t

militarily imprac:ical o concolidate 1A functions and worsi
centers ashore in certain geoygraphilc areas.

Statcment., The Navy's Mobile Repair Pacilities Study is
aimed at dctermining the number of afloat IMAs, based on wartire
necds. Those af.oat 1Mas that are remaining must keor all
their work cente:s operating in order that they be rfully ccoab e
in wartime. It is anticipated that tenders and repair ships
will deploy carly in any wartime scenario, and therefore will
not be able to conduct a phasecd increcase in activity in wartim?2.
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In order to ensurc efficient loading of all work centors in cach
geographic area, thc Navy has established IMA coordinators who
monitor work center leocading and balance work assignments so that
overloading and underloading do not occur.,

See page il for GAO comments.

RECOMMENDATIONS .

l., GAO Finding. Uge scientific cngineered analysis to {(a)
define the maintenance work that should be performed at cach
maintonance level during peacetime and wartime, and (b)
,quantify total.peaccetime and wartime IMA requirements. With
such analysis, an optimum IMA level of effort can Le deisrminesd
and minimun necessary mobile capacity can be defined.

Navy Position. Concur.

Statement. Analysis is currently beinc conducted for the
new FFG-7 class of ships and ships to be placed under the
destroyer enginecred operating cycles. In the long run such
analysis will be conducted for all ships by the maintenance
requirement logic being developed by the maintenance strategy
analysis.

The current Mobile Repair Facilities Study will assess
the number of tenders and repair ships required based on today's
best projections of workloads in peacetime and in wartime.
When the long range maintenance stratecyy analysis is completed,
and the woriload is defined analytically, a redctermination of
the mob.le recpair facilities reguired can be made as recomnenced
by the Gn0,

2. GAO Finding. Assess the impact of new maintenance concepts
on intermediate level requi.ements. Particular attention shaoull
be given to the use of ballistic missile submarine mobile Ii:s
not nceded in the 1960's because of the Trident Program. Thes:
IMAs possibly could be used to replace older ones inuteid of
building 'those new ones currently proposed.

Navy Position. Concur.

Statement, The recommended assessment is alreacy being
conducled by the Naval Sea Systems Commard. Howeve., in regars
to the use of ballistic miscsile submarine obi e IMAs, the
establishment of the TRIDINT base will not eliminate the need
for atlouat “cnder cupport of SSENs on the East Coast. Long
range plins do exist. New TRIDINT submarines will go to the
West Cocst. llowever, socveral older SSENs will be backfitted to
carry TUIDENT missiles and tander support will be requirced
through “he 1980's. POLARIS SSUNs will be operational {or scra2
time to come. New TRIDENT submarines, if deploycd in the Atla-tic,
will not be assigned to COMSUBLANT until the late 1980's.
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3. GAO Findina. DRased on tha above analyses, reassess (1)
the nhoced for ncw mobile IMhs and deactivate thosa not
absolutely essential for wartise emcrgencien, (2) thc nced
*ar new shore IMAs in licht of pcace and war requiremonts,
(s where feasible, reoduce redundant IMA maintonance
func\.ions and work centers in certain gcographic arcas, and
consolidate facilities at the more cfficient and economic
shorc~based activities,

Navv Position. The Navy concurs that when the analyses
are Complctc It rust reassess the nced for new mobile IMAs and
new shore IiiAs. The Navy docs not concur that it can consolicate
facilities ashore, except where mobile IMA dcactivations take
nlace.

gtatoment. The afloat IMAs must continue to operate
all their work centers in order that they be fully capable
in wartime. It is anticipated that tenders and repair ships
will deploy early in any wartime scenario, and thercfore
must remain fully operationzl in pecacetime to maintain
proficiency levels. Therefore, it is impractical to consolilate
work ceaters ashorc for opersting mobile IMAs. The Kavy has
establishced I¥A ccordirators in every port who monitor wer!
center loading in all the IMis in that port and assign I
work in a way ‘hat work center overloacding and uncerload
do not occur.

See page 41 for GAO comments.
4, GMNO Findirc, Improve IXA productivity by (1) establishing
an improved nanzgement information systen which uses labor
gtandards, tracks all labor hours, ané controls the accuracy
of data, (2) evaluating personncl assicnment alternatives o
identify means to improve 1MM personnel trainino and cmper:
levels, (3) cstablishing procedurecs to insurc th. unnecess
work is not’performed, ernd (4) where certain prof:cicncy gihil
arc required to be maintained in pcacetime lor wartime nceds,
improve procecures to assure that the work scheduled is
reasonably economic to periorm in relation to results achieved.

VA
in

S

Navy Position. Concur.

Statement. The Navy now has several programs in being
to improvc procuctivity, specifically:

~ Shore iInterncdiate Maintenance Activity Progran

Tender and Repair Ship Upgrade Program

IMA Training Plan

LI

Intcermediate Maintenance Management System

IMA procductivity objective program

IMA Quality Assurance Requirements
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An the long term Navy, under the maintenance strategy
analysis, is developing an improved management information
system, . ' . .

Regarding the recommendation to establish procedures to
insure that unnecessary work is not performed, such procedures
how exist. Screening by officials designated by the ship type
commnanders is specified in current raintonance direcctives.
Work such as wood making and typewriter repairs are
authorized tc ke:p underutilized sheps productive, in order
that proficiency cnd shep safety vrocedurcs can be
maintained. The IMA training rlan and tender uparade
pProgram will improve the capabjlity level of many low-
capability shops and make it possible for them to accopt
a wider range of repair tasks, and, thercfore, perform
more necessary work.

C. COMMENTS ON REPORT TEXT

1. GAO Finding (Page 8)., . ph. Navy hes made only the most
elcmenta y efrorts to establish its wartine requirements.

Navy Position. Do not concur.

Statement. The Navy is currently conducting a mobile
Repair Facilities Stucy which will determine wartime Hobile IMA
requirements using the following:

(a) Repair workload which will Project peacetime repair
demands into a wartime operating scenario. )

(b) Battle damage based upon a study (SEAMIX I Campaicn
Analysis) which used war-gaming techniques to determine bartt .o
losses and battle danage.

The Navy has romeleted a study (January 1977) of the wa:tine
workload for shore ItAs, based upon the some two faciors listed
above.

See pages v, 9, 15 and 21 for GAO comments,
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2. GMO Findino_(Page 11). ., the reasons cited by the
Navy for not cchsitucrang srorc=-based IMA's in Lurope do
not appear to be valid, at lca,t for the FRuropcean theater.

.

Navy Positioq. Do not concur with this observation.

. Statement. Navy forces rmust be sclf-sufficiont insofar

as is postivic Tho intermedlate level of maintenanco is nare .

of the Oyhratlng {orces, and exists to keep ships at sea in

wartime (and to Xeep ships ccc:ationally reacy in peaceiinme)

Naval forces must Le able to cowduct sustaircd oceraticns

anyvhere in the world. Retaining a minimuen mobile roodarr

force is just as vital to that Cupublll»y as” 1s havir: adeguate

mobile locisties support, or raving adecuate personncl. The

mission of the Havy differs frem that ¢f the Aaroay and Sir ¥

Our carrlcrs, their aircraft, and their escorts are desicnzd
.. independent from shore support Zor long peric?s. The mobilas ‘
—arce cssential te maintaining the maLcrxnl xe=u*ne s of :hclk:v;A'_

shlps anywhere in the world, Trading off tenders énq repair sQlf;

for shore based IMAs would reduce ;he Navy' s cqpabllxty to opera*e
—effectively wvorld-wide.

= - See page 11 for GAO coaments,

-~
ia

3. GAO Finding (page 12)

Althouch there are no shore IMAs in the Pacifie area, therc
are four recuvair Zacilities whicn co cerot level tvpe wook end
arc capable ¢l periorming IV work, They are lcocated :a
Pcail Harbc Hawaii, Guem, Philippincs and Japin, Moasn:t ofuen
the mobile ”Xa in the Pacific are in the same corts whcre
these fdc;‘.ylns ere located. This co-locatien was al<o =

during the Navy's most intensive action sirce the Xorean
i.e., the Vietnana conflict. ebilit tv docr rot appear to
been a key factor in maintenance o sihips in the Paciiic in
recent history.

As cvidenced in congressicnal tes timory, the Navy has
been, because of ecenonics, cutenmbting to phase down LA
ivpair facility ard move the redair worn fto tho Phili_oene
and Japan. ACCO'LI“? to thonrm, it is less exdoensive te
ships in the Philiup:ines beccuse of the labor ccsts anl

expensive for ships to go to and from their normal opurating

arxrcas.

This does not appear to be consistent with the Navy's
pPreviously stated owverseas L.5ing concern c: Jcopardy frenm
political charge. Guam is a U.S. t;rrltor/, not in jecopavéy cf
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baing lost politically or subject teo necotiation for its use,
If we presume that the repuir facilitices in the Philiprpinecs
and Japan will be available in war, serious questions can be
raised on the neced for all of the inobile Ii'As plannec for chat
theater, , ' - ‘

... Navy Position.” ~Additional considerations should be _discussoq
g}g_gropcriy state tho Nuvy's position regarding the £ ip Repair
Facilitics (SRFs) in Telation to robile IMA requirements.

.

Statement. The Western Pacific - Indicn Occan is a huge
area. Little direct IMA supgort can be gained £rea +he §5Fs
‘for ships operating in wartime in the majority of that recgicn,
wherc distances are as great as {rcm Eurose to the U. S.
The SRFs do not fulfill the repair support reguirements nccessaxry
for the sustained ogeratien of Naval forces in remote arcas of

the world in wartinme. The Vietnam War was unigue in thac

respect, because Subic 8oy is rcasonably closc to Vietrnan.

But the mobile IMAs supporting the fleet during the Vieinan

War oficn moored at vung Tau, An Thoi and Dalianz, where thoy

could provide direct Strrort to llavy forces very near the scane

of the conflict. furthermore, the Mavy supperted i¢s craft in
Vietnamesce waters with ships moored in the rivers of Vietiem

and just offshore, very rear the arcas of intencse fighting, Thasa
ships provicded immense suvtort that was impossible for i

Subic Bay to provide. Without thesc ships the riverine wariare
- could not have been corducted,

. In pcacctime the ¥avy can choose {ts operating areas, &ad
. ports of call, and cen thercsfere rerain as clese to the SoTs
- as it desires. The forces are there for repic¢ applicasicrn ¢

seapover if reeded. The deploved robile I3 is there to sur
«the forces if such a contingency arises. And while it is
‘deployed its repair capacity is ut lized to its fulles:,

If it were known that hostilities would rot arise
requiring Naval forces in WISTPALC, a deploved mobile I
would not be hecessary; S:ils could crovide ros:t of the reguire
BUpport. It is the requirement to he reacv to deplov 11, §,

Nival forces to a \.Ioubﬁe sSvot al.,’V'herc t.llat rec‘Ji!aﬁ
tlle COlltinued deDlO ‘men 2 1 . i he eV
. tRCY ¢ ey Of a mOulle I:‘m \’1th t
& 4 S enth

3

. The SRFs, on the other hand, provide a depot capabili
in the theatre for wartine use. 7The distonces from anwinhe
in WESTPAC to CONLUS, or even Fearl Harker, are so vast <ha
stcaning cr towing a camacad snip hack to U, s, shipypavric
far morc riciky (both in viiner livy'ts the eneny anc :in
danger of siniing) than %o a WESTPAC EAF. In the deter
©f the ruiber of mchila JAS rezuire however, a ccnsr
by thc SRFs tcward the intcrmociat raloed is accounc
See page 121 foi GAO commencs.

e 4
ERT POy
.
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N
<
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4. GAO Finding (page 16). The Victnam cffort excurlificad a
period of incrcased toenpo without significant chanyes an 1M
worliload.

Navy Position, Do not concur.

Statement. Aithouch the demand placed upon the IMis did
not signiZicenily chanae, the poor material corditien of the
Navy's ships at the end of the war indicates that much reguired

_maintenance haé not been acconmplished.

See page 16 for GAO comments.

5. GAO Finding (page 20). No wartims role has becen establishesd
for most of the Navy's shore-bascd INds.

Navy Position., Since the completion of tie GLO survey,
a study has ban completed whxch ¢stablishes a wartine ro.c
for shorc-based Iias

See pages 21 and 22 for GAO comments,

6. GMAO Findirnz (page 22). Because of the extensive shoro-

bascd maintenarce capoviliity in the Pacific arca, the need
for any deploved IMA capability in peacetinc could hLe
£ Y I Y p
guestionced.
Navy Position. Please see item C.3. ubove.
7. GAO ¥indinc (page 23). although the cize of the flect

doublcd « auring Vietnam, Toe INA's role was ot vital in
returning the ships ©o their battile station :ri, thereiore,
their nced, cepecially in a nobile form, is guesticni:hic.

P 4

Navy Positicn. The !Mavy does not concur that the role of
IMAs in Vicetinanm 1s a valid basis for guusticning tie.r
wartime need.

Statcment. Please sce the statenment in item C.3. above.
See page 16 for GAO comments.
8. GMO Pindinc (page 23). he Navy is trving to phase out
the Tacility in Guam, a J. S. Territory ard rot in joogardr of
being lost, and increxse the maintenance activity on non-
soil in the Philippines and Japan.

4]

Navy Position. The Navy cdoes not concur.

Statcerent. The necd for SR¥ Guam and the vulnerchiliis
of SIU" Sub.c Bay are recogn:zed Dy the Lavy.  There has ee
general decrcasc in recair domand at all of the §iTs since
the end of the Viectnon War. A sigrnilicant vorsion ol the
workload at SRF Guam was the overhaul of Vietnamesce chips
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That workload has disappearcd, alony with thc support for

PG's, whosa homeport was chanced from Cuam to CONUS in

1974. Thore is, however, no intunt to phase out SRF Guam.
(8e¢ page 24 for GaO comments.

9. GAO Findina (page 26). we beolicve there are scveral

opportunities to improve IMA efficicney and reduce maintcnanca

costs. To reassess its pcacetime maintenance reguirecments

and achieve certain economic benefits, tha lavy should:

== Analyze all maintcnance reqguirements to define the
types of work that should be perforried at each maintenance
. level -- organizational, intermediate, and depot.

== Validate total intermediate maintenancc requirements
using scientific workleocad analyscs and accurate
historical data to arrive at realistic estimates of
total manpower neceds. The Navy's current requireme:nts
estimates are overstated. *

== Evaluate the economic differences among the various
maintenance levels with particular attention to the
economic advantages of shore IMA's., Also, the
feasibility of consolidating redurdant capabilities
in certain geographic areas should be studied.

== A8B0SS current work tasks to eliminate non-essential
and unecononical work.

~= Consider the impact of changing maintenance ccrcepts
on the total maintenance strategics arnd reguircments.

Navy Position. Concur.

Statement. Please sce the conment on item A.2 and A.6.

10. &AO Finding (page 28). The Navy plans to expand the
Equiphent iaintenance Related lfaterial program in fiscal veax
1977 at a cost of $74 millicn. lowever, no analyscs have besn
made to measur? the correspoaséing impact on reguirements at :ha
IMA ard depot levels. In addition, the Havy has not measured
the true success of the program--whethar real economies and
efficiencies werc obtained by ccmpleting more maintenance tasks
at the organizational level versus the other maintcnance levels.

‘Navy Posgition. Do not concur.

Statement. The progsam is an initizti'e to provide shigkca
personncl with the full level of resources needeé to pay for rep
parts used in organizational level maintenance. It was initiac
&8 a test in FY 1976 with 38 test ships, the initial results

of which have permitted a £26 million reduction in depot level
emergent repair funds in the 1973 budget reoguest. The test 1is
being expanded in F¥ 1977, and as more results are evaluated,
odditional refinements can be made.

[SA- T ]

See page 28 for GAO comments.
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11, GAO Findina (page 28). te found many oversgtateicnts
dn tho historical inzoriatvion uvsed by the Navy for projecting
4dts future 1MA workload and manpower nceds. As a roesult,
Navy's cstimated futurc IMA porsonncl requircments arc also
overstatod. :

Navy Position. Do not concur.

Staterent, Even though sole instanecs occur of over-
stateinents o; preducsive ouiput, the Navy belioves that
this is far ofisct by a situation related to the shortage
of axpericnced petty officere whoard ship., Because of the
.low cxperience level, shiws' crows are unable to identify
all work that is reguired, Fregucnuly, & deteriorated
condition is overlooked that, if detected at that tine,
could be ceorrccted at the IMA level. Undetectid, the conditicn
worsens until a more serious problem devclops, olten which
requircs depot assistance to rewair. Thus, all the work
that shoulé be submitted to IMAs is rot identilicd, To allecvicste
the expericnce level problem, the Mavy now fully nans quanticatively
all authorized sca billcts and, boginning is FY 78, will fully
tunpa the training account.. To prevent continuation of
overstating productive output the llavy hus iniviated th
measuroement ol productive man-hours expoended per work reguest
conp)eted, as an additicnal measvre of productivity.
Formeriv, only the productive man-hours cxperded per doy were
reportcd. ‘The lattor regort tends Lo encourage cversuites
productivity regortine, whereas the new neasvre rogards
the fower proguctive nours per jeb as desirable. 1t s
belicved that use of the two measures together will help to
promote accurate reporting.

See pages 30 and 31 for GAO comments.
12. GAO Finding (page 30),

Paged on discussions with shop supcervisors and our tests
of the repor-ing systen, we beliove the majority ol tne
difference i due to an overstatenment of productive stafi-

hours. Below are sclecccd examples showing the results ol
the comparison. (3rd Quarter FY 76 with 3rd Quarter FY 75) .

Percentage Percentacge

increcase (ducreasc) increase (decren:?2)
IMA in jobs cemrleted in staff-hours uscd
USS S1MON LARE (19) 64
Uss L.Y., SPEAR (12) 77
USS SHLLANDOAG 17 67
USS PROTEUS 22 . 57
USS PRAWLRIE 61 127

USS SANMULL GOMPERS ? T 45
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Navy Position. The Navy strongly disagrecs with the
conclusion urawn Dy CAU, and with the display of the data
above without discusging all the factors that are involved.

Statement. During the period involved the following
situations and procedures occurred, in an effort to improve
IMA support ©f the fleat:

a. 1Instituted Quality Assurance procedurces, which .
add significantly to productive hours required for each job,

b. Augmented repair personnel with personncl fron
other departments to increase praductive output.

€. Worked appreciable amount of overtime. The
overtime hours are not recorded scparately, nor are they
considered as time available to do work.

These items increase the productive hours out of proporticn
" to the increascd number of jobs corpleted, due to the
addition ¢~ quality assurance standards. Yet quality work
will mean iorger lasting repairs, and, therefore, a reduccd
workload in the long run.
See pages 30 and 31 for GAO comments.

13. GAQ Findinc (page 33). oOur analysis showed that the
average hour ¢f procuctive labor at an IMA costs: First
methods  $27.%0 ~- Shore IMA $2).15, Mohile INA 530.66.
Second method $46.59 .,. Shore IM\ $32.98, Mobile I'.A $61.19,
At the shipyard level an average hour of productive labor
coot $23.51.

Navy Position. Do not concur.

Statement. Navy calculations for the 197§ budjet show the
cost of proauctive labor at a shore IMA to pe §26.55 per hour,
including labor, overhead, trairing, support, military benc¢:its,
and material. A direct comparicon bLetweon productive labor
costs at IMAs and shipyards 1s not valid. T.ade skills differ
betwcen civilians and militarwy, and in gencr:l more civilian
personnel are required tian militory to acconirlish the
same job. In addition, the defin.vion of "“proiuctive labor"
differ between IMAs and shipyards.

" See pages 33 and 34 for GAO comments.
14. GAO Finding (Page 35) . est.mated cost for a ncew shore
IMA is $39 mallion,

Navy averacc estimated cost for a new shore

Navy Posip
i

tion.
JIMA is $35.6 million.

15. GAO Finding (pages 35 to 3,

For tenders, thc actual p.o:zentage of personnel available €op
custommer work te totol ship maennang ranced ‘rem 3 to 18 poregnt.
The range for shore :'A's was L/ to 39 burc.ont.  Pevcentages ef

- e
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productive hours used on

from 10 to 54 porcont with

shore IMA'§, this figure
9 porcent as an average.

The following table

APPENDIX V

saelf maintenance varied on tenders
29 purcent as an average. For
ranged from 0 to 14 percont wich

summarizcs somce of the cconomic differences

between an average tender and an averaygce shore IMA.

Estimated replacement cost (millions)

Estimatcd cost ver productive staff-hour

(note a)

Overhcuad personnel to productive

personnel ratio

Percent of productive hours used

for sclf-maintenance

Percent of total personncl supporting

needs of customer ships

Navy Position.

Average Averagqe
Tendcr Shore 1iA
$260 $39
$61.19 $32.98
3.1 to 1 1.8 to 1
29 9
13 28

Do not concur with the findings shown

above or displayed in Pages 36 and 37 of the report.

Statement.
IMA hours
follows

Total average manning

Repair departmoent versonnel
persornel

Repair departme:t
assigned to rerair
work (58% of time)

‘avy determination of percent of total mobile
available for customer
(using same basis

maintenance support is as
figures as GAO).

Repair departrcnc personncl

assigned to customer
repalr work

(71% of t:ine)

(remaining time on self

maintcnance)

Total average manning

Repair department personnel

Repair departreant personnel

assigned to ropair
work (57%¢ of time)

13 Persons houvrs»~
100 930 1,867,440
44 408 819,264
Y 237 475,896
18 168 337,344
SHORE IMA
% Persons Hours®*
100 479 961.632
76 353 708,824
42 201 403,€06

*onc man-year cquals 2008 hours, vice 2080 used by GAO which
ignors nine naticnal holidays.
i)
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Ropair dcpartment pcrsonncl
assigned to customer
repair work (917 of
the timec) (remaining
time on selt- ,
maintcnance ) as 183 367,464

*one man-ycar equals 2008 hours, vice 2080 used by GAO which
ignors nine nagional holidays.
The GAO considers only thosce pecople assigned to direct
productive labor as available for custcemer maintenarnce
support. It does not includc supcrvisors, managers, shop
supply personnel, plarnning and estimating personnel, raepair
coordination, radiation control personnel, repair office
personnel, ctc., as contributing to ciustomer raintenance
support. However, the function of providing maintenance
support could not be performed without both productive
and productive support personrel. The Navy considers
productive suprort as essential as the direct preductive
labor, and believes the following table accurately reflects
the facts:

Average Average
Tenders Shore IMA
Estimated rcplacement cost
{millions) §260 $35.6
Estimated cost per productive
staff-hours 61.19%* $26.55
Overhead personnel to productive
. personnc) ratio 2.13 to 1 .85 to 1
Percent of productive hours
useld for seli- maintenance 29
Pexcent of ‘total personnel
suppurting needs of customer
eeShips 1s . s .
*GAO Tigure See page 38 for GAO coaments.

16. GAO Finding. (pages 43 to 46) Quaestionable work.

Navy Position. The Navy concurs that some work ideontified
by the GAC could have been done morc cheaply by contractors.

Statement. Plecase sce the statement on item B.4., page 10,
Intermediate level maintenance is dircct maintenance; much of
which is unscheduled. IHA's must frequently rcspond within
minutes to cmergency ship repair requirements, in order to
maintain ships® readiness. The IMA's must themsclves be ready
at all times to respond to ship casualties in pcacetime, and to
support the fleet in wartime. #for that rcason all INA work
centers must be maintained in a fully operational condition. If
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work is as<igned to contractors solcly bocause it ean we
performed morce choaply, a fow of the small, upecialized work
centers may be underutilized. Thoese work centors are assigned
the miniiun number of personnel reguired to be effective (for
oxample, tander foundry - 10 men, lypewriter repair - 4 men,
pattern shop - 7 men). The cost of the personnel assiqued

to these work centers remains whethoer utilizad or not, and the
cost of the contractor-performed work increascs by the cost

of ‘the idle IMA military personnel. Furthermore, the proficiency
of the work centor personnul is difficult tn maintain if the

work ceater is not constantly exerciscd. In foundries, safe
operation is dependent upon a full time, fully utilized work force.
For thesc reasons, the Navy schedules sufficicent work in all

work centors to fully utilize the assigned work force.
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BRINCIPAL CFPICIALS RESPONSIBLE FOR

ACTIVITIES DIS THIS REPORT

}ﬂun of offi ¥g
rrom Jo

PARTMENT OF DEFENSE

SECRETARY OF DEFENSE:

Havold Brown ' Feb. 1977-  “resent

Donald Rumsfeld Nov. 197§ Feb. 1977
James R. Schlesinger, Jr. June 1973 Nov. 1975
William P. Clements, Jr. (acting) Apr. 1973  June 1973

Ellfot L. Richardson Jan. 1973 Apr. 1973

e AT SECRETAR UFW’:E

(INSTALLATIONS AND LOGISTICS):

Dale R. Babione (acting) - . Jan. 1977  Present

Frank A, Schrontz Feb. 1976 May 1977
John T. Bennett (acting) Apr. 1975 Feb. 1976
Arthur T. Mendolia , ' Apr. 1973 Mar. 1975
Hugh KcCollough (acting) Jan. 1973 Apr. 1973

ASSISTANT SECRETARY OF DEFENSE
(MANPONER AND RESERVE AFFAIRS):

var] W, Clewlow Feb. 1977 May 1977
David P. Taylor dune 1976 Feb. 1977
John F. Ahearne (acting) Feb. 1976  June 1976
Nill1am K. Brehm Sept. 1973  Feb. 1976

ASSISTANT SECRETARY OF DEFENSE
(MANPOWER RESERVE AFFAIRS AND

LOGISTICS): :
Dr. John P, White May 1977 Present
DEPARTMENT OF THE NAVY
SECRETARY OF THE NAVY:
William 6. Clayton, Jr. Feb. 1977 esent
J. William Middendorf 11 Apr. 1974 Jan. 1977
John W. Warner May 1972 Apr. 1974
CHIEF OF NAVAL OPERATIONS: ‘
Adm. James L. Holloway III July 1974 Present
Adm. Elmo R. Zumwalt, Jr. July 1970 . July 1974

The offices of Assistant Secretary of Defese for Instal'itions and
Logistics and Assi.tant Secretary of Defense for Manpower and Reserve
ffairs were merged in May 1977.
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