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Dear Mr. Chairman: 

On April 18, 1985, you requested that we conduct a 
comprehensive analysis of defense manpower requirements programs 
to assist your committee in assessing the services’ stated 
manpower needs. In partial response to your request, we have 
evaluated the Navy’s ship manpower document program. This report 
describes how the Navy determines the number and types of 
positions needed to operate ships and raises a number of 
questions concerning the rigor and realism of the processes 
used. We are recommending that the Navy take steps to improve 
its ship manpower program by requiring (1) the use of more 
rigorous work measurement methods, (2) adjustment of the 
conceptual model so that it is based on assumptions which more 
nearly correspond to how the Navy plans to operate in wartime, 
and (3) adequate documentation and review. 

As arranged with your office, unless you publicly announce 
its contents earlier, we plan no further distribution of this 
report until 5 days from the date of the report. Then, we will 
send copies to the Chairmen, House Committee on Government 
Operations, Senate Committee on Governmental Affairs, House and 
Senate Committees on Appropriations, and Senate Committee on 
Armed Services; the Secretary of Defense; the Secretary of the 
Navy ; and the Director, Office of Management and Budget. Copies 
will also be made available to other interested parties upon 
request . 

Sincerely yours, 

Frank C. Conahan 
Director 
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Executive Summary 

Navy pc~rsonnc~l will cost almost, $34 billion in fiscal year 19387, a t.hird of 
t ho Navy’s budget. At the request of t hc Chairman, IIousc Committee on 
Armed Services, GAO is reviewing the proc+oss the Navy WCS to deter- 
mine its manpower needs. This report is conccrncd wit,h one part of fhat 
Ixcuss-t hcb Ship Manpower Doc*ument (SMI)) program, which dctclr- 
mints ship-manpower rcquircmcnt,s. 

This report examiric3 whether t hc SMD program has t hcb ncccsswry rigor 
and realism to wculratcly idcbnt.ify t hc minimum number and grade ICW~S 
of enlisted positions in each occupational group that. would bc ncc~dcd 
aboard surf:u ships at sea in wartime. 

I 

background 
~--~ -- --- 

‘I’hc Navy cstablishcd t hc SMI) progrwm in 1%X. At the end of fiscal yt~r 
1984, the program covcrcd 9 1 percent of ~111 active Navy surf’acx~ ships, 
cbstablishing rcqrlircmcnt,s for an estimat,cd 171,000 positions. 

In implcmcnt,ing the SMr) program, the Navy WCS B manpower modeling 
systclm whcrcby a ship’s rcquirc)d combat capability and basic assrunp- 
t ions about how the Navy plans to oporwtc in wart,imc is t,ranslated into 
a conceptual model which, in turn, is simulated on computers. As input 
t,o the conceptual model, t.hc Navy uses the ship work load (the opcra- 
tional and maintenance tasks which assigned ship personncbl would have 
to perform in wart,imc) and staffing standards (t,hc amount. of time and 
skills ncodcd to perform these tasks). The resulting output,s arc known 
as ship-manpower rcquirc~mc:nt,s. 

I 

qesults in Brief ‘I’hc> numbor of cBnlist,cd posit.ions the Navy says it needs to opcrwt.c> and 
maintain its surfaua ships is qucstionablc bttcausc of the kick of rigor in 

I t ho mc~thodology the Navy WCS to measure work load and to establish 
and validate standards, the lack of realism in some of the assumptions 
inu)rporat.cd by the SMI) model, and the failure to maintain 
documcntat ion. 

The dcgrcc~ of inaccuracy of t,hc Navy’s manpower rcquircments, and 
t.hc impact of this inaccuracy on ship operations and the Navy’s budget , 
is hard to d(Qrminc precisely. IIowever, GAO’S review, as well as s(lv(%LI 
past studies, indicates that some rcquircments arc llndcrc~stimat.cld, 
ticu-casing rcbadincss, and that others arc ovcrestimat,c~d, inc*rousing 
u)st.s. On balance, t,hc net effect appears to bc an ovcrst.at,c~niclit of 
t1cYds. 
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Mt?tlwdology Lacks Rigor 

SMI) Mj,dcl Needs 
Refinerbent 

Little Ihcumentation for 
CurrenC Standards IZxists 

Recorhendations 

. 

First,, t ho met hodology of’ t h(l SMI) program lwc*ks the ncc*cssary r’igor. In 
mcasur’ing work load and s&t ing standards, for c~xampl(~, SMI) analysts 
sclldom ot.~rvc~ the work ac+ually bcbing done, and t,hcly mak(b no 
mc,t.hods-iml)I’ovcmc,nt stlldics (examinations ot’ atcot ual work in ordt~ to 
ident,ify unnc~:c\ssirry, duplicativrh, and incfficicnt pro~cdurcs). Consr~- 
quont ly, most, of ttio uirrr~nt standards art’ unumfirmc~d rcflcctions of 
what ship pcrsonnol say they do and may not rv>flrbc*t what t,htsy would 
do it’ by wcw working RS c~t’f’i&~ntly as pr;lc’t&rl. ( SCC~ c-h. 2. ) 

.--____ --. 
S~md, t hc SMI) syst,cm dot% not meet r(b(aognizcd c*r’itrV%r for sounti mod- 
oling. Most, seriously, it does not, always correspond to t hr> rerlit y baling 
rnodt~lt~d. (St&c oh. :I.) After rcviowing t.hrb c9listcd manning r’clq~iir.clrnc~nts 
for two dt!stroyer-s, GAO found that c$anging t hcl SMI) systcnl to kt t ($1 

rc\fl(bct, how t.hc bhvy opcratcs and plans to opcrat,e in wart imo u~ld 
resrrlt in rcldrrehd rcqrriromcnts for thcso t,wo ships. (SW (91. 4.) 

__-.._ -.._ -. __~_____ ..- -.-- -. --. 
Third, insiifficitW tloc,irmc~nt,at.ion cbxists to support th(1 init ial cbst ahlish- 
mtwt of t htb st ~tnd;iIds or the c*hangcs that. hwvta since bcu ma&> t,o 
t lrcbrn. Also, t ho doc,rrrn~lnt;rt,ion for the SMI) rnodc~ling syst,cartr or for 

(~li;rn~~~s that, havcl been madcl t,o it, is insuff’ic*icnt As ;r rcsrilt , ~~17*01*s ilrc 

dit’fi(*ult to dotcc*t and c+orrcct. (SW pp. 17 to 19, 22 to 23 and 50 to 5 1 .) 

- --~-- ----. .--.--. 
GA0 sir~q)ort.s t,htt Kavy’s c~f’t’0rt.s t,o establish rc~li~rbk~ mimpowor rcqiiirc~- 
IncWts :lnti t)dicVt~s t,hat t hc SMI) pIq!Jam prWvidi% the tusk f’ollnd;ltion 

to acum~plish this goal. IIOW~WT, c;no belicvcs that, ;i nurnbc~r 01’ aspcc*ts 
01’ this progr~n nocbd to bo rc:oxamincbd and rcvalidatcd. Acu)rdingly, 
(;AO makes a numbc~r of reu)mmondations to the Sccrr>t ary of t,hc IVavy. 
(StV I)]). 39 and 54. ) ‘I’hc most. important, of’ thc3cl arc srrmmarizcad Wow: 
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Executive Summary 

_--- ------- 

l Require that methods-improvement studies bc conducted whcrc pram- 
tical and feasible before establishing and validating standards. 

. Ad,just the SMD conceptual model so that it more accurately reflects how 
t.he Navy plans to operate during wartime. 

l Knsurc that the basis for the standards and the SMD modeling process 
are adequately documcntcd and that a proper audit trail of changes is 
maintained. 

Agency Comments and 
GAO Evaluation 

DOD provided GAO with official comments on a draft of this report.. (‘l’hcb 
full text of LX)D’S commc~nts is in app. Ill, beginning on p, 72.) ‘I’hcsc~ com- 
ments havcb bwn incorporated as appropriate. In gcnerwt, IXJI) eit hcbr 
qqwd or partially agrwd with most of the findings of this report, and 
Kavy actions to address most of the problems were outlined. While IXJI) 
disagreed with some of the specifics of GAO'S recommcndat.ions, it did 
agrc’e to improve the documentation supporting the program and to 
study or rcvalidate many of the program’s assumptions and allowances. 

Also, while agreeing that implcmc:nting GAO'S rccommcndations could 
red&c manpower requirements, LK)D was concerned that this reduction 
cannot. be translated into end-strength or budget reductions. I)o~)‘s basis 
is that it has ncvcr received full funding of its requirements. White a 
one-to-one correlation between reduced requirements and the budget or 
end strength may not bc possible, GAO bclicvcs that reducing rcquire- 
ments can lead to savings. IXN’S annual budget request is based on the 
rcquiremcnts that the SMI) program and other systems determine. More 
accurate rcquircmcnts could result in lower budget, requests because the 
cakulatcd shortfall-requirements minus budget, request-would be 
smaller, or rcsourccs could bc better allocated to areas with the greatest 
valid need. The Congress also uses the services statements of rcquirc- 
mcnts in c>valuating DOD’S budget request, b 
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Abbreviations 

(:M 
(X0 
IK’NO 

IMOI) 

FM 
ISlM 
MDS II 
MHI'A 
NAVMfX' 
IL'AVMKI' 
NAVSEA 
NMHS 
Ol'NAVlh's'I 
01 JS 
I'M 
IK'M 
110~'/1'0~ 

SlIMI) 

Corrcbctivc Maintenance 
Chic~f of Naval Op~rat.ions 
Deputy Chief of 1VavaI Operations 
Dcpartmcnt of Dcfcnsc 
Facilities Maintcnancr 
In-Service Engineering Agent 
Maintcnancc Data System 
Make-ready and put-away 
Navy Manpower Engineering Center 
heavy Manpower Ihginccring Program 
h’aval Sea Systems Command 
hvy Manpower Rcquircmcnts System 
IVavaI Operations Instruction 
Own I Init, Support 
I’rc~vcntivc~ Maintenance 
Iicliability Ccntcbred Maintenance 
Required Operational Capability and I’ro.jcctc~d Operational 

ISnvironment 
Short: Manpower Document I’rogram 

SIIOIWAMPS Shore Requirements, Standards, and Manpower Planning 

SMI) 
SKAI' II 
SQMI) 
SKI3 
ws 
3-M 

System 
Ship Manpower Document 
Shipboard Non-tactical Automated Data I’roccssing 
Squadron Manpower Document 
S&xtive Reenlistment Honus 
Watch Station 
h’wvy Maintenance and Material Management System 
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( ‘haptc~l’ 1 , 

Introduction 

_ - .-- ..-_ ..--~ 
‘l’ho size and composition of’ the military work force is an important 
issue to thtb Administration and Congress as t,hcy seek ways t.o build up 
national dcf~nso while cant rolling costs. Consequently, these dccision- 
makers need to be assured that all funding requests for military posi- 
tions art’ crrbdiblc and ,just ifiablc. 

One reason for concern about DOI) work-force rcquircmcnt.s is that t ho 
number and quality of personnel directly affect, milit,ary rcadincss. 
Muc*h of our ability to withstand t,hc numerical supcriorit,y of our potcn- 
t ial military advcrsaricls is due to our more sophisticated weapon sys- 
tams. IIowcvcr, wit bout t ho right mlmbcr and kinds of posit ions and 
I~~~plc to opcbratc’ and maintain thcsc costly systems, our military capa- 
bility would be grclatly diminished. According to Dcpartmcnt of I)c~fc~isc~ 
( 1xX)) ostimat es, human c’rrors account for at least 50 pc’rccnt of the 
t’ailuro of nia,jor systems. 

Another key reason for concern about manpower’ requircmcnts is cost. 
For fiscal year 1987, 4 to 5 million I)(H) personnel arc cst.imwt,od to cost 
ov(‘r $125 trillion--wbollt. 46 percent, of the I’resident’s budget. rcquc>st 
for,I)OI~. In w syst,cm this large, cvcn a small improvement in thcl way the 
work forctb is mwnagcd can yield substantial dollar savings. A variancnc 
of only 1 pcrc*tsnt. in staffing cquatcs to over $1 billion per year. 

‘I’hch need for H cost-cffcctivc work force will become even grctatcr in the 
next. dccadc bcca~~sc of a smaller rccruitable population and an 
increasing dcmand for more technical staff. While the traditional 
rccruitablc population is cxpcctcd to dcclinc by about 20 pcrcr~nt, by 
1 !K35,z trcthnological advances in weaponry will require more highcr- 
quality recruits to fill more highly skilled positions. Therefore, 
rcu-uiting the numbor of quality personnel necessary may bccomc> 
increasingly (bxpcnsivc. 
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Chapter 1 
Intruductian 

Importance of Accurate A cost-effective work force is important to the Kavy for a number 01 

Requirements to Navy 
reasons. First, Navy personnel costs arc a significant portion of its 
budget. In fiscal year 19385, these costs arc* estimatcbd to bc over $30 bil- 
lion, about 33 percent, of its total budget. Even a small incrcasc in Kavy 
personnel can cause this cost to rise significantly. 

Second, the Navy is in the midst of expanding its fleet. from 535 ships in 
1982 to COO deployable battle force ships by 1990. This expansion crc- 
atcs a requirement for an estimated 49,300 tiddit.ional active manpowct 
positions (from fiscal year 1984 through fiscal year 1990) to provide 
crews and essential support to routinely deployed naval units. At fiscal 
year 1986 pay lcvcls, thcsc additional personnel will cost at least, S 1.1 
billion annually. 

Third, the number of manpower positions required on many Navy ships 
has grown so much that there arc not enough bunks to accommodate 
them. This growth has occurred as a result of additional equipment and 
weapon systems being added to ships and originally installed systems 
being upgraded with systems of greater capability. Our analysis of 
berthing capacity on 344 deployable Navy surface ships act.ivc as of 
.July 1984 revealed that approximately GO percent of these ships will 
have excccdcd b&hing capacity by fiscal year 19%. Since the Navy’s 
policy during pcacctimc is to not “hot bunk” (i.e., assign more pcrsonncl 
to a ship than that ship has available bunks), growth of position rcquirc- 
mcnts in excess of peacetime personnel berthing capacity cwn have 
adverse effects on readiness. 

1 

Navy~ Manpower- 
Dete nm ination 
Progl;ams 

I 

In responsct to congressional concern about the size and cost of the Navy 
work force, the Navy has established t.hree scparatc programs t,o dct,cr- 
mine work-force requirements. In 11366, it established the Ship Man- 
power Document (SMD) program to determine position rcquircmcnts 
nccdcd to operate ships. In 1969, it, established the Squadron Manpower 
Document (SQMD) program, which document,s position requirements for 
the Navy’s aviation squadrons. In 1976, it established the Shore 
Hequiremcnts, Standards, and Manpower Planning System (SIKHC 
STAMI'S),:~ which documents both military and civilian position rcquirc- 
mcnts for the Navy shot-c establishment. 

“In June 1984, the name of this program was changed to the Shore Manpower Documents (SlIMI)) 
program. 
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Chapter 1 
Introduction 

. . . ~.~ - -. 
In *June 1984, the Navy incorporated these three programs into the Navy 
Manpower Engineering Program (NAVMIP). NAVMEP is administered by the 
Deputy Chief of Naval Operations (DCKO) for Manpower, Personnel and 
Training, with the assistance of the Navy Manpower Engineering Center 
( NAVMIX) located in Norfolk, Virginia, and several NAVMEC manpower 
engineering detachments geographically dispersed in Navy population- 
intensive areas. 

We have reviewed or are in the process of reviewing each of the three 
heavy manpower requirements-determination programs. The SIIOKSTAMI'S 
program was the subject of two previous reports, one in lH8O,4 the other 
in 1985.5 The SMD program is the subject of this report. We are currently 
examining the NMI) program, which is expected to be the sub,jcct of a 
future GAO report. When this last assignment is finished, GAO will have 
completed a comprehensive review of the processes the Navy uses to 
dotcrminc its manpower needs. 

S&ID Program ‘l’hc st.atcd purpose of the Kavy’s SMI) program is to determine the min- 
im6m number and quality of positions needed aboard ship in an at-sea 
wart imc environment. Since deployed ships must be ready to carry out 
t.hcir mission, manpower requirements are based upon the most man- 
power-intensive contingency, which is full combat capability. Thcrcforc~, 
determining ;I ship’s wartime manpower requiromcnts also provides for 
the ship’s peacetime requirements. 

At the beginning of fiscal year 1984, the SMI) program covered 91 pcr- 
cent. of all acat ivc Navy ships, and established requirements for an csti- 
mated 171,000 positions. In implementing the SMD program, the Navy 
uses a manpower modeling system whereby a ship’s required combat 
capability and basic assumptions about how the Navy plans to operate b 
in wartime is translated into a conceptual model which, in turn, is simu- 
lated on c*omputers. As input to the conceptual model, the Navy uses the 
ship work load (the operational and maintenance tasks which assigned 
ship personnel would have to perform in wartime) and staffing stan- 
dards (the amount of time and skills needed t,o perform these tasks) that 
identify the number of positions needed to accomplish a given amount of 
work. The resulting output is a determination of the number and types 

“‘l’hc Navy’s Shore ltcquircmcnts, Standards, and Manpower Planning System (SlIOI~SI1’AMIN)-I)tn~s 
thca Navy Hcbalty Want It? (GAO/FICD-80-211, Feb. 7, 1980). ~___ 

“NavyMarlp,wcr Management: Continuing Problems Impair the Credibility of Shore &Fabtishment 
Itsircmrnts (GAO/NSIAI)-8.5-43, Mar. 7, 1985). 
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t:hapter I 
Introduction 

--~~- -~ 
of positions nrbcdcd to opccttc a given ship during wartime. This dctcar- 
mination is known as a ship’s manpower rchquircmcnts and is rc~cordc~ti 
on an SMI). 

A ship’s work load falls into five major catcgorics: watch stations (ws), 
own unit siipport (or Is), prc~vt~ntivc maintc~nwnc~c (I’M), corrcctivc mainto- 
nancc (CM), and facilities maint.cnancc3 ( FM ). W:ttc*h stat ions iit’o ship posi- 
tions responsible for st.affing csscntiwl ship systctns, sr~bsystcms, and 
cBqttipmcnt--such its c~ngincuing,. ship cant rol, and weapons. 01Ts 
involves administralivcl, resupply, food sc~rvice, tncdic*al, rttility, ;tnd 
spc!cial evolution tasks aboard ships.” I’M involvcbs the sc*hc~~ttlcd maintc- 
nancC’ of ship c~quipmcnt (‘M involvei maint.cXnanc*c~ t~cu~ss;~ry b(ctuso 01’ 
t.hc malfunction crf oquipmc’nt. FM involves thcl c8kXaning and sanitizing 01 
all habitable areas and the proscrving of the ship’s hull, docks, sttpcr- 
structure, and cbquipmcbnt against corrosion and dc~tcriorwt ion. 

‘I’hc work load and thcx staffing st.andards for c~wch of thcsc ;tro;ts v;trios 
according to the condition of rcadincss t,hcl ship is to maintain. ‘I’hc um- 
ditions of rcadincss arc condition I-b:ttt.lc tudincss, c~ondition ll- 
b;tt,tlcB readiness with limited action, condition III-wartime cruising 
rcwdincss, condition IV-pcacctimc cruising rcadincss, and c*ondit,ion 
V-in-port. rcadincass. Full manning at condition Ill (wartime cruising) is 
gcbncbrally t.hc most demanding bccausc it calls for t hrecb shifts in O&T to 
staff each watch station nccdcd t.o meet. mission r(~quircmc~nts 24 hortrs 
a day. Thus, at, condition Ill, each watch st.at.ion c~quwtc~s to t hrccb pcoplc. 
(See app. I for a detailed discussion of t,hc SMI) prtuss and f’ttrthc~ 
cxplanat ion of the cnondit ions of readiness. ) 

According to manpower cxpcrts, to bc cffcctivc, tt tnanpowcr tnodcling 
system such as t.hc SMI) program should involve 

l a rigorous dctcrntittwt.ion, through sound work mcasurcmcnt tc~chniqrtc~s, 
of the rcbquircd ship work, the time and kind of skills necdcd to pc~rfortn 
that work, and the minimum manpower nccdcd, and 

l :I rowlistic t.cprcscntat.ion, through comput,cr modcling t.cchniqrrc~s, ot 
how t hc Navy plans to opcratc during wartime. 
- 
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More Rigor Needed in Dete rmining Ship W&k 
bad, Standards, and Requirements ’ 

‘l’hc Navy needs to detc:rminc its ship-manpowcbr rctquircmcnts through 
as rigorous a process as practical. Our use of the term “rigor” connote 
carefulness, diligence, and thoroughness in data collection and analysis, 
though we do not mean to imply that all data needs to be 100 percent. 
actcuratc and exact. We consider acccptabk! rigor to involve 

l collctcting the right kinds of information from appropriate and reliable 
sources 

. taking &e professional cat-c to check and validate that data t,o ensure 
that it is reasonably accurate, 

. using tho dat.a appropriately, being mindful of any limitations or tsaveaf.s 
necessary for its proper intcrprt:tation, and 

. documenting what was done and how it was done. 

‘I’hc heavy rccognizcs this nttcd for rigor in its guidance promulgating thtb 
SMI) program, which states that requircmcnts arc established through 
“rigorous application of accepted industrial engineering techniques” in 
order to determine thtt minimum number and type of positions needed 
aboard ship in an at-sea wartime environment. IIowevcr, WC’ found that. 
certain tcchniqucs the Navy uses arc sub,jcctivc and umrtliablc and, con- 
sequently, lacking the rigor stipulated in the SMI) guidance. 

Specifically, WC identified weaknesses in the work measurement meth- 
odology used to determine the number of enlisted positions needed for 
staffing watch stations, performing preventive and corrective maintc- 
nancc, and performing administrative support aboard ship. We found 
that the methodology used to develop, validate, and document the work 
load and requirements for thcsc arcas was not sufficiently objective and 
reliable. Further, WC question the use’ and accuracy of allowances 
applied to preventive and corrective maintenance and administrative 
work loads, and the support for pay&rade-distribution tables used in the 
SMI) methodology to determine overall organizational grade roquiro- 

b 

ments of enlisted positions aboard ship by rating category. 

tauist’ watch station (ws) manning account,s for a large portion ( 18 to 

Procedures Used to 
41; pcrccnt) of a ship’s tot.al manpower needs, it is cspccially important 
that rigorous procedures bo used to determine ws standards, which art’ 

Determine Watch t hc basis of ws rcquirement,s. Our review of the way in which tho Navy 

Station Requirements dotcrmines the number nctodcd in each occupation indicates that the 
Navy’s pro(*t~durt% need to bc improved. Specifically, we found that 
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<:haptrr 2 
More Rigor Needed in De&mining Ship Work 
Illad, Standards, and Requirements 

--...-- 
l documcnt.ation (audit trail) maintained in support of ws standards is 

lacking or incomplete, and 
l dcvclopmcnt and validation of thcscl standards is st>ldom bascbd on rig- 

orous on-board analysts of ship operating proccdurcs that includcb 
direct ( systematic obscrvat,ions and met clods-imJ)rovc~mc~nt studic~s. 

Poor Ihcumentation l)o~tinlcrltation for ws standards is lacking in spite of the fact that SMI) 

Discredits Validity of WS implementing inst,ructions state that an audit trail is to bc mwintainc~d 

Standards and Perpetuates for t’it(‘h standard dcvclopcd. According to thcsc inst ruc~tions, documcln- 

Weaknesses tat ion must bc adcquatc~ to c%abIish the nc~d for manning (%a(*11 wat(.h 
station, and must allow analysts t,o detcrminc the minimal skill Icvc++ 
and qualifications ncedcd to effect.ivcly pctrform rc~quircd tasks. Ilow- 
cvcr, WC found that the documentation maintaint~d in SU~~J)O~~~ ot’ t 1~1 ws 

standards was gcncrally lacking or inc*omplct,c\. 

I)o(,umclnt.at.ion of t.hc way in which standards arta d~~vclopc~i, rcGcbwc)d, 
and updated is important so that the bwsis for t hcsc standards c-an bc 
cxaminc:d during future evaluations. Without this do~umcnt.at.ion, ana- 
lysts cannot, adequately rccvaluatc ws rt~quircmcmts. Inadcqrtatc~ docu- 
mcntation can camouflage not, only wcakncsscs in original 
dctcrminations, but also variations of position needs caused by changchs 
in methods of operation, ship configuration, or work-space 
arrangc~mcnts. 

Effective manpower management, is highly dcpcndcnt upon the oxis- 
tcncc of accurate, up-to-date information. In the absence of availabk 
documentation concerning the need and rat.ionalc for various positions, 
outdated rcquircmcnts arc likely to bc perpetuated. 

The ws standards now in the NAVMK data base were initiwlly cstnblishcd 
in 1974, when the Chief of Naval Operations (~No) approved t,htb initial 
standards cn masse. In .July 1980, after the Navy Manpowtbr Iicquirc- 
mcnts System became operational, ws standards in the data base wcrc 
ratified as approved standards by the CNO. This then became the base- 
line to which changes to the ws standards were to be made. According to 
SMI) program officials, these standards wet-c based on validations dat,ing 
back to the 1960s or on policy statements and procodurcs manuals 
dating back to the early 1970s. 

To test the adequacy of ws documentation, we reviewed the condition III 
(wartime cruising) enlisted ws standards developed for the I ISS i’etcrson 
(DD-%i9), a Spruance class destroyer. The Peterson’s SMD provided for 
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55 c~ondition 111 watch stat ions requiring l(i5 cbnlistcd p~sonn~~l working?, 
on a :&shift basis to opc’ratc thcsc stations 24 horirs ii d;~y. 

WC chc~c*kod the supporting doc*umcbnt at ion to SCT it’ it ( 1 ) tic?xaribtbd ws 
tasks, (2) idc~ntit’icd how t hcb watch stat ion was csscnt,ial to t hc ship’s 
mission, (3) dcsc*ribcd the ct’t’c~cts of not manning t ho watch staGon, ;ind 

(4) caUainc~c1 cxmut~cnts of’ t hc analysts or others, rc(‘oIiiln(~n(linl: clstab- 
lishmcnt or c*ont.imlat ion of the wat,c*h stations. This inf’ormat ion is 
rcbqucstcbd on t.hcb W;itc*h Station Analysis Form, which t hc Watch St,at,ion 
&&t.a Managcmcbnt ISram+ Ilwndbook says is to be usc~l when cst,ab- 
lishing new watt% stations or initiating ii c+hangcl to existing st~md;uxls. 

WC ;I~SO <Bhc<ekcd to SW what hcbr t h(l doc~~ln~c~nt~itic,n wils :~d~lquatc~ to sup- 
I)ort t ho methodology, assumpt.ions, and .judgcm(\nts used in cbst ablishing 
t host St.NKliWdS. This information is import ant b(Y7lus(’ it (2n providc~ 
guidancr~ in t’ut urcb rcvalidations of’ t hcsc standards. 

WC found that. t.hca do~~~lmcnt;ition t’or only 8 of t hc P~~t~crson’s 55 watch 
stat ions fully sul)port,c~d thcb need for t hcb ws rr~qllit.c~nic~nt,s. ‘I’hc docu- 
montat,ion for 12 other watch st,at,ions W;IS incomplctc and provided only 
some of t.ho information that could c5tablish N nc~bd for t,litx watch sta- 
t ions. ‘I’hc support, for anot her 30 wat,ch stations consistctd mainly of 
(,ot’rL’sl)ondctictc~ from h‘AvME(:, headquarters, or fleet. officials, which 
nieroly st at.c>d thrbir approval of a watch stat ion standard and providc~d 
c+2+cnt,ially no analysis. No documentation was provided for t hc other !i 
watch st,;it ions. 

On0 cxamplo of’ the ct’fcct, of poor do(~llmcntation can bo scan in t.hcB vwli- 
d;ition of ws rcquiremonts for technicians t,o opcratc a communic*at,ion 
system known as t,he “out.board. ” l’hc st,andard, approved in 1982, pro- 
vided for t’ivca condition III outboard watch stations. In 1984, KAVMI~X 1, 

r(+ewcd and rcc~valuatcd the manpower rt~quircmc~nts nctedcd to 
opt!rst.cl t.hch outboard syst,c!m. Hascd on rcvicbws aboard thrcr) diff’crc~nt 
ships, NAVMEC conc*ludcd that, the previous ws standard for t hc out,board 
was gcncrally acc~uratc~. IIowcvcr, WV found that. ~OOI* do~~lmcnt.~~t.ic,n of 
t ho dcvc+)pmcnt of the original standard pc!rpc~t.uat.cd errors in t.hc 
ship’s subscquctnt, rcvicbws because documcnt,at,ion did not adcqu&\ly 
oxplain the methodologies used or the assumpt,ions made. 

I)uring c~onvcrsations with Navy operating officials about, the nctcd for 
the five wat.c*h stations, WV were told that, one supervisory wat.ch station 
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was not required aqd that one other station would bc operated by aug- 
mcntcrsl when needed. IIencc>, ship personnel were nccdcd to opcrwtc 
only three of the five watch stations. Later, after WC’ discussed this 
matter with NAVMKC officials, they also concluded that the standard 
overstated the requircmcnt. by two watch stations (six pcopk) and r-cc*- 
ommended a new standard to eliminate those stations. While good docu- 
mentation cannot totally replace the need for on-site opcrat ional audits, 
we believe that, the analysts might have identified the ovcrst at.cd out- 
board ws requirements in earlier validations if the original documcnta- 
tion had shown how augmcntc~es and ship pcrsonncl would btb used to 
opcratc the system. 

Questions concerning the composition of rctpair teams is anot 11~1’ 
example of a problem rclatcd t.o inadequate document ation. ‘l’hc~ ws st an- 
dards for the Spruancc-class (DIMi3) destroyer provided for manning 
77 watch stations to operate t,hrcc repair teams in condition 1.’ Of thch 77 
watch stations, 5 1 have specific rcsponsibilitks assigned-such as olcc*- 
trical repairman and hoscmwn, wit,h the remaining 26 being dosignat.c>d 
as utilityman positions. IIowcvcr, the DIG-2 Adams-class destroyer, 
with the same t,hroe repair teams, rcquircs only 14 utilityman positions. 
On the Adams-class ship, two of t,ho t,hrccb repair teams havcl t hch same 
number of condit,ion I wakh stations with specific rosponsibilit.ks 
assigned, but rcquirct 12 fewer utilityman positions than nccdthd on t 11~ 
Spruancc-class ship. l’hc third repair team, while differing in the 
number of posit,ions assigned with specific responsibilities, rcquircs the 
same number of utilityman positions. WC could find no documentation 
supporting the nctbd for the utilityman positions aboard either ship, nor 
could we dcterminc the logic used in establishing repair team rcbquirc- 
mcnts. If documentation had existed for the condition I utilit,yman 
requirements, this inconsistency might bc explained. Without, documcn- 
tation, however, t,hcsc condition I requircmcnts arc qucstionablc. 

On-Bobrd Ship 
Deterhination of WS 
Requifements Lacks 
Acceptable Rigor 

Another problem with the procedures the Navy use’s to dctc~rmino ws 
requirements is that ws standards-the basis of the rcquircmcnt,s--arty 
seldom based on rigorous on-board analyses. SMI) implemcMng inst ruc- 
tions and guidelinc~s for ws analysts call for on-board observation ot 
ship-operating proccdurcs when ( 1) no ws standards exist or (‘2) the ws 

’ Augmcntres are additional personnrl assigned to the ship by operational commanders during cvrtain 
operational situations to onhancc the outboard system capability. 

% condition I, each watch station corresponds to a single position unlike umdition III whc*rc cbach 
watch station requires three positions. 
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Data Manager has determined that the current standard requires valida- 
tion due to revisions in ship mission/tasking or major equipment or 
structural changes aboard ship. These documents provide guidance as t.o 
how tho on-board observations arc to be performed. IIowevcr, our 
review disclosed that the prescribed degree of rigor is seldom reached in 
dc%crmining ws requirements. 

First, the SMI) implrtmcnting instructions state that ws standards arc to 
bc dc~clopcd and validated by direct observation, as well as by intor- 
views with ship personnel. IIowcver, based on discussions with NAVMEC 

officials, WC learned that during on-site visits analysts rarely observe ws 
work actually being done. That is, they rarely observe ws work when 
the ship is at. sea or simulations of the work when the ship is in port. 
Instead, they rely mainly on information obtained from their interviews 
with ship supervisory personnel. 

Second, although the instructions state that individual ws requirements 
are to reflect the interrelationship of ws functions and cannot bc defined 
indcpendcntly of total ship manning, analysts generally make no sys- 
tcmatic obscrvat.ion of total ship operations. WC believe that systematic 
observations of’ total ship operations, either at, sea or in simulation, art? 
necessary bccausc~ changes of’ varying dcgrccs in type of equipment, OI 
its configuration occur fairly routinely during the life cycle of a ship. 
‘I’hcsc changes could cause’ substantial quantitative and qualitative dif- 
ferences in ws rcquircments. 

Third, the instructions mention that methods studies, which determine 
the most cfficlent. ways of performing given tasks, coupled with other 
work measurtlment techniques, permit a finite determination of the min- 
imum numbers and skills required.:’ IIowcver, analysts do not routinely 
perform methods-improvement studies. Failure to determine the most b 
ot’f’icient and economical way of performing ship operational functions 
will perpetuate any existing inefficicncics in the way ship operations are 
carried out. 

‘I’hc lack of rigor in the way ws work load is now determined was illus- 
trated by the way in which analysts reviewed ws requirements aboard 
the Mount Whitney (IXC-ZO), an amphibious command ship. We 
observed that, while the ship was in port, the analysts interviewed ws 
supervisors, concentrating mainly on those ws standards with which the 

“‘l’hc instruction implementing the new NAVMEP pro@-am also stresses the importance of performing 
mt!thcKis-iml)rovrment studies. 
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WC) asked ~‘AVMEC officials why ana1yst.s did not rcquc~st t hc ship’s (TVW 
to perform a simrllation of t hc work done at t hca various wat (41 stat ions 
t.hcy cvaluatcd. ‘l’hc~sc~ officials said that analysts did not nc~d to do so 

bccausc they wore gcncrally aware of how ships opcrwt,c. WC bclitivc 
that, while this may bc true for analysts who have worked on a pa-tic- 
ular class of ship, it, was not, true in this cast bccwusc of the spccializcd 
mission of this ship and t,hc fact that none of the analyst,s had prcvi- 
or~sly served on an amphibious command ship. 

WC bclictvc that it is unlikely that t,hc few ws analysts the Navy has 
curlId have sufficient working knowledge of all t hc various watch sta- 
tions aboard the large variety of Navy surface ships t,o bc able to dctcr- 
mine minimum manpower rcquircment,s without observing firsthand 
how operations arc performed. At the time of our rcvicw, NAVMH' had 
only 10 individuals serving as ws analysts to cover the cmtircl Navy sur- 
face ship force, consisting of about, 70 classes of ships. In many cases, 
t.hc cqriipmctnt , as well as it,s configuration, differs so grcat,ly within 
cba:h ship class that, individual ship SMDS need to bc prcparcbd. 

The Navy’s lack of rigor in dclveloping and validating ws st.andards is 
further ilhlstrat,c~d by t,hc way t,he initial ws standards for the Iowa-class 
battleship wcrc developed. According to the NAVMIX: officials in charge 
of the NAVMEC survey team, the analysts performed a one-week survey 
of ws rcquircmcnts aboard the I JSS New .Jcrscy (ISI%62) while the ship 
was in port. Th~‘so officials said that t,hc survey was similar to t hc ws 

srrrvoy we observed aboard the IJSS Mount. Whitney. One of these 
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I 

Pfoblems With 
Pjocedures to 
Determine OUS 
Requirements 

I . 

officinls cst,imat.cad that analysts prcpxc~d docunc~ntcd t :lsk analysts 
supporting about 10 pcbrcx>nt of the ship’s condition I and III ws rcbquirc- 
mcbnt s. l’hc rcmsining requircmcnts wcrc cbst ablishcd by using standards 
J)rcGoiisly dc~vclopc~ti for other shiI) (~lasscs having the same c~quipmc~rit . 

Sin(x) this wits Ki\vMH”s initial c>ffort to valitlatc ws standards for the 
Iowa-class bat tloship, we quest ion KAVWX”S rchli;mcac on standards dcvcll- 
OJW~ for othckr ship classc~s. WC bclicvc~ that :m in-dt>pt 11 survc~y, 
imAuditlg dircc*t obsc~rvation of t,hc ship’s opt~r:~tions to idcnt ify 
minimimi r(l<Iilir(‘tlicIits, is nc(x3sary for t licb first ship in 21 class. I:vcn 
t bough much of ;I ship’s c~quipmcnt might bc> the siunc iis that found on 
other ships, the umfigurat ion of the c~quipmc~nt may t!c srifficir~nt ly dif- 
t’orcbnt to ncbcxbssit at.c i~ diffc~rcnt-sized work (‘rcw to operato it. 

SMI) pro#ml Ot’t’ici~ilS a#rcc that. t lit dcg~w of rigor applicti in pw- 
forming on-bo;ud v:ilidat ions could bc improvtld, but see NAVMH to tw 
limitoti by t ho number of analysts available or able to perform t,his 
work. Also, t hchy said th:lt limited rcsourccs anti shiI~-d~~I~loyrn~~r~t sc*hc~ti- 
111cs limit the opportimity NAVMH: analysts hwvca to visit shilxi opc>r;iting 
211 sew . . 

~-- ~._~.- 
I’ositions for own unit support (01 Is) :icc+ount for t licx sc~c~mcl l:irgcst 1x11*- 

t ion of ii ship’s tot 211 m;mpowcr m&c& ( 14 to 27 pcrccbnt ). (‘onsoqii(M ly, 
it, is also iml)ort.ant t,hat rigorous procedures bo used to dctcrrninc~ t 1~~ 
St NM’I:lrds on W~lic~l OIJS rcqlrircmcnts iiro biisod. c)i11. ITvic~w of the way 
in whic*h t ho h’avy dctcrminc3 t.hc numbc~r of olrs positions nocdcd indi- 
(3tcs that thcl i$ivy’s prou~diires coi~ld bc imI)rovcd. Spc~cific*wlly, wc 
foimd that. 

dociImc!ntat,ion (audit, trail) maintainchd in srlpport of 011s st.;mdards is 
gcnt~rally Licking; 
little progress has been made in developing new standards; and 
the mc~thodology used to collect, new OI IS data has weaknossos. 

P&r Documentation 
Dihredits Validity of OUS 
Standards 

‘l’hc5 Navy has lit t lc documentation for most of t,hc OI IS standards in 11s~ 
today. Data uscjd to develop these standards was reportedly gathcbrcd 
from about 75 to 100 ships in thcb early 1970s. Since t.hcm, various 
changcbs havt\ been made to t.hc standards, and shipboard proccduros 
and policicbs have changed significantly. Yet, SMD officials corlld provide 
no document ation to support the development of thcsc standards or the 
c%angcs that have been made to them over time. 
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Navy Has Made Little The K’wvy has long recognized t hc need to update and va1idat.t) OIIS st an- 

Progress in Developing New dards, but,, in our opinion, it,s progrc~ss in doing so has been slow. In 

Standards 1977, t hc C’NO dircct.c)d t.hcb Navy Manpower and Mat,crial Analysis 
Center, Pacific, to validate the 011s standards used in the SMI) program. 
The Center studied 011s work load for approximat.cly 20 different 
enlisted ratings on 5 diffcrcnt ship classes. In 1978, t Ilc Center rc)port cd 
substantial diffcrc&rs bet wcen moasurcd OI IS work load and t 1~0 (1st at)- 
lished 011s standards and rccommcndcd that new standards bc 
dcvc+)ped.4 

~. 

MethI 
Collec 
Weak 

dology Used to 
t New OUS Data Has 
lesses 

-.. 

In Dcccmbcr 1979, the (‘KO approvcld a project to va1idat.c or dcvclop 
new a IS standards. According t,o project goals, the Kwvy was to hwvtb 
validated 70 pcrccnt of the standards by the end of fiscal year 1984. 
IIowcvc’r, as of Oct,obcr 1984, it had validated or dcvc)lopcd new stan- 
dards for only 4 (7 percent ) of 56 enlisted occupations having varying 
dcgrccs of 011s rcsponsibilitics aboard ship. ‘I’hc latest project goals were 
to have 70 percent. of t,hc standards complctcd by the end of fiscal yea 
1985, with the remaining 30 percent to bc completed in fiscal year 198ti. 

licsponsiblc SMD program officials stated that they havca not made 
greater progress in dcvcloping the new standards btcmsc they lacek ado- 
quat(% manpower to do so and still meet other commitmcnt.s. For one’ 
thing, according t,o thcsc officials, producing SMDs using existing ot 
intcrim standards is given a higher priority than dcvcloping the new 011s 

standards. ‘l’hcsc officials also report that increased requests to com- 
plctc special research pro,jects have further dctractcd from t.hc time 
t,hc\y hwvo available to develop t,hta standards. 

011r review also disclosed wcakncsses in the mct.hodology t,hc Tiavy uses 
t.o collect OI’S data. ‘1‘0 validate or dcvclop new 011s standards, t.hc K’wvy 
dcvclopcd a mcasurcmcnt, plan for gathering OIIS work load cl&i from a 
statistically sclcc*tcd sample of 42 ships. This plan designates opera- 
tional audit, which is an acc*c~ptablc industrial cnginccring met hod, us 
t hc primary method for gathering this data. IIowcvcr, WC’ found that OILS 

analysts ovcrrclicbd on one operational audit technique-that of intcr- 
viewing ship pcrsonncl--and rarely substantiated the resulting informa- 
tion by the use of the ot.hcr techniques. Furthc~rmorc, thcb mcasurc~mt~nt 
plan dots not royuirc t,hc use of methods-improvcmcnt studies. Without 

- ------.- 
‘Fac4itic~s Maintrnancv/Own I Inil Support (FM/U IS) Standards Validation, VIII. 1, lk~~kgrc)\lntI. 
Work Measurt~mrnt, and Summarized Findings (Navy Manpwc-r and Material Analysis (htrr, -- 
I’xific. Rcqwn-t No. 188-77, May 1978). 
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sl~h studies, the new OIJS standards will rcflcct “what is done” rather 
than “what. should bc dono.” 

‘l’h(~ first, problem with t hcb Navy’s mc~thodology for collecting 011s dat.a is 
that it has m:~ic inadcyuatc~ USC’ of operational audit techniques. 
Alt 1~011gh thca mt~asrlrc~mc~nt plan stipulated that a number of operational 
audit. tcc%niyucs would bc used to gather 011s data, WC found that. anw- 
lysts rclicd m:Cnly on interviews with ship work-center supervisors and 
crew mrbmbors on t hc sample ships. They did little to supplcmcmt these 
cWimatt>s by observing work being done or analyzing ship records and 
files, which arc also key components of operational auditing. 

‘I‘hc moasurc~mcnt, plan says that operat.ional audit will bc the principal 
mc~thod of’ gat horing OIJS data. A sound operational audit approach intc- 
grates a c*ombinat,ion of techniyucs in order to obtain complete and valid 
data.c ‘I’hcsc tcchniyucs include the following: 

l %lsk analyze t,hrough a roviow of regulations and pcrsonnc~l and opera- 
tion manuals to dcterminc t,hc various tasks that individuals aboard 
ship arc expcbct otl to perform. 

l Obst~rvation of ship operations and the work being done by yualificbd 
individuals to dctc~rminc what tasks arc required, how and how often 
thr!scb tasks arc undcrtakcn, and how much time is required t.o compl~~tc 
the various tasks. 

. Rcvic,w of historical information (reports, records, and other documca- 
tation) to dctcrmine how much work has been done in the past, and how 
many rcsourccs in terms of quantity and quality were rcyuircd to com- 
plc%c this work. 

. hJ,crvittwin_g supervisors and workers to obtain their best-judgomcnt 
est imatcs on what, tasks arc undertaken, how often they arc done, and b 

how long it takes to complotc each task. 

I Ising a uunbin;lt.ion of these techniques is cbsscntial beatusct one alone 
scMom rctsults in accurate and complete data. 

- 
“Hradfcnxi Cadmus, C&rational Auditing Handbook, Now York: Institute of Internal Auditing, l%4; 
(‘orinc ‘I’. h’orgaard, “Operational Auditing: A Part Of The Control l’rocc’ss” (Managomrnt 
Ac*c*cmn( ing, Mar. 1972, pp. GO-63); Francis X. Dohn, -~ “Audit Surveys in Opcra~lAuditing” (Fed- 
(*raI Accxmntant, lk~. 1973, pp. 79-82); Walter S. Wikstrom, Manp)wor Planning: Evolving Systt! 
m: ‘lb <‘onft~rt~ncc~ Hoard, 1971; SIIORSTAMPS Staffing Standards I)c!vtw &,$&n -3- -- 
imd Maintcnanu~ I’rocrdunbs, Chief of Naval Operations Instruction 53 lO.l4A, Sept. 1 R, 1981. -~~. 
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When wc accompanit~d 01’s siirvcby tcbams aboard two ships to obs~~rv~~ 

how they c*ollKt ()I& data, t ho an:\lyst,s Il(‘V(‘1’ W~llllatcd the ;lc’c’llrac~y 01’ 

dat.w provided thorn during intcrvicws by observing ship opc’rwt ions or 
011s tasks being pc~rt’ormc~d by crew mcmbc~rs. Also, WC intcrvicwc4 t hch 
12 anwlysts whoscb princ~ipal job is oI:s I~~~‘;ls~l~‘~‘l~~(~~~t, and t;hcby st ;ltcd 
that they primarily use t hc int crvicw t cc4niquci t 0 collect 01 ;s dat ;I. 
Although 7 of t,hc analysts said that they do oc*c*asionally m;tkc limitc4 
observations of work ;~c*t.llally being pcrf’ormcd, they c~a~ld I)rovidc~ no 
c*xamplcs or docuncntat ion to support that they had dono so. Furt hcr- 
more, WC wcrc unwblc to find any rc~f’lcct ion of’ suc*h obsc>rvat ions in their 
work papers. 

ICclying on intcrvkws for int’orm;lt ion on work-load data c’;m bcb mis- 
leading boc:~lIso , ils oncb aiit,hority on manpower planning points alit, 
p~oplo’s mcmoril~s arc rlntrust worthy.fB WC notcld that, during some 011s 

analysts’ intcrvkws, t ho crew mcmbcrs sccrncbd t’rcqrlcnt ly to bc obvi- 
ously guessing at answers to qucst,ions. In addition, their ~I~SW~TS of’tcn 
licked c*onsist,cnc*y. Somc~ answers WC’W based on actual (~xpcrionc*o 
while others wcro bwscd solely on what t hc uvw t bought t hcby would do 
in certain hypot.hctic*~il situwt ions. 

‘I’hc 0IIs mcasiircmc~nt plan also indic*atcs t,hat pceunncl intclrvicaws 
should bcb s~~pplcrnc~ntc~d by a chcbck of’ rcxc*ords and t’ilcs on-site. I Iow- 
ever, in our rcviclw of’ 01 IS working papc~s, we t’o~md no c~vidt~nc*c~ that 
analysts rcvic~wc~d historical int’ormation f’rom ship t’ilcs to c*olIcc*t a(*t ~1 
MIS work-load d&e--such HS the number ot’ meals scrvcd, purc~hasc~- 
order requisitions cut, or pcbrsonnc4 files updwtc4-in dotcrmining 
;ldministrat.ivc~ work load. In addition, t hrk forms uscad to c:ollcc*t data for 
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1110 42 sanipl~ ships contained no reqiiiromcnf for the analysts to obtain 
this informat ion from avaihblt> ship records. 

Ihiring the timt\ 01’ OII~ rcvicw, the heavy began to use rcvist~d OILS d;tt;l- 
(+oIlcct ion forms whic*h direct analysts to rcvitbw ship rcc*ords and t’ilcs in 
order 1o collect wtui doc*umc\nt various work-load data r(hf4 to enlistc4 
ratings having a hwvy 011s work lewd, such as I’t~1.sonnclm~tt~. Yeoman 
(hninistrativcl staff), :rtld Storc~kcc~pc~r. 

M~~t~~~xis-I~~~~~~~o~‘~~ni~~~it St iiciicx Arc Anothw probhn wit Ii t IIC Navy’s nicl hodology for coIlcc*t ing 011s data is 
Nc a; I ‘cTtiwmcv1 that oI6 analysts pcart’orni no nic~t~iotis-imI)l,ov~~nicnt studies t.0 idont il’y 

inc~t’f’ic,it~n(~i~~s in t hr> way OI 1s work is accomplished. In wscwc~, the ( )I 1s 

Iii~‘HsllI’(‘IIi(‘rIf phn inst ruc*ts the analyst to record what, has h~tppcw~ti or 
is hppcning rat her t hsn to record what should bc happening. Mea- 
sirring work load in this m;tnnc~r is likely to pcq)c’tuatc inct’ficit~nt procc- 
durc5 by inc*liiding t ticm in t hc new 011s standards. 

In February 19X5, 1~01) issued instruct ion 5010.37, dcsc*ribing IHH)‘S 
I)olicy wit !I rc~garti to c~ft’icicncy rthvicws. ‘I’hc ~lf’fic,ic,n<!y-l.(~vi(~w program 
is ;i st riict rircd approwc+h to pc~rt’orming nic~t.hods-irnpI.ov~~~i~~~it st iidios, 
and involves t>xaminat ions of’ actual work proccssc~s and work flows in 
order to idcnt if’y work or mc~hods which may bcb nonc+acbnt,ial, duplica- 
tivo, or othcrwist! inct’fic:ir!nt. Without such studios, historicA incfficic~n- 
c:ichs may bc inc~orporatc\d int,o standards, resulting in ovcrst ated 
mwnpowcr rcquircmc~nts. 

‘I’hc Iw)I) instruction st at.c!s that it “applic3 t.0 all or.g~tnizat,ions, both 
f’ixcd-site and deployable, for pcacctimc~ and wartirnc planning.” Whik 
imposing c0t.t ain spccif’ic rcyuircmcnts on noncombat, organizations, t ho 
inst.ruction goc3 on to stwtc that the “same politics and proccdurcs b 
should be usc~i whc~ practicable in combat, units or OrR~lnizwtions.” 

In addition to IX)I)‘s policy, OPKAVIKST 53 10.22, the hvy’s inst.ruct.ion 
which scQ rip the KAVMEI’ organization t.0 ovcrsc’c t ho IVwvy manpowc~r 
program, provides a bac~kground discussion on why cfficicncy rcvicws 
slioiild be intt$rat,cd with t,hc l’cyiiircmcnt,s-tlctcrmin~ltion proc’c3s. ‘1’hc 
Navy instruct ion gives no indication that it is not applicable to combat, 
organizations or the SMI) program. 

WV bclicvcl that cf’ficicncy rovicbws arc’ p~uTic~ulwrly uscfiil in 011s act ivi- 
tics, W~CYT muc41 of’ thcb work is administ.rat,ivc in nat.urc. 
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Problems With 
Procedures Used to 
Determine Preventive 
and Corrective 
Maintenance Work 
Load 

I’revcntivtb maintchnance (I’M) and u)rrW,iv(~ maintcnana\ ((‘M) arc two 
other import,ant. o1cment.s of a ship’s opctrat,ion and r(~I)rosu~t ;I signif’i- 
cant portion of’ a ship’s high-skilled work load. I’wst &ivy studies havcb 
cunCludcd that the SMI) ~)I~KY~SS ovc!*st at cs t hc r~laIl-~I()II~s rcquircbd to 
p~fOl-1~1 PM Whilt\ IIIIdcTs1~ItiIlg C’M ITlal-~IOUr’ 1’C~~lliI’(‘I~lC~l~t~.~ (hII‘ rcWicu 
disc+ecd that the Navy 

l dOcS IlOt haVC! :I IYliablc ~IiSto~ic~l~ dill.>t bit%’ Ot’ I’M all<! CM a(~c~OI~n~)liS~lr~Ci 

on its ships; 
l is w~ablc to provide do~umcntation substantiating to what extent clngi- 

ncering analysis was used to develop the data OII I’M work load and to 
validate its czurrcncy and rcGabilit,y; 

l is using invalid ratios to estimate ship C:M work load. 

Navy backs Data on Actual At, present, the Navy has IIO rtGablc historical data bwsc on t hc amount 
Maint ‘nance Work 

4 

Of PM and c:M a<~~x~IIIp~iS~I~Xi on its ship In an attempt LO COlkY*t d&t 011 

Acco plished actual PM and CM I)crformtld, t hc Kavy t%&lishc~ci the Maintcnanc*t~ l)at ii 
System (MDS) in 19fi4, as w part of’ its Maintcnancc and Material Mwnag(b- 
mcnt (3-M) system. IIowcvcr, tho K’avy significat ly r~~ducecl these main- 

/ tc~nanc~c~ data requirements after the fleet c~ornpl~~int~d about having to 
document and collect this informat,ion. Today, no I’M data and only a 

, small portion of C:M activity is uWctcd and rcbportcbd through the :s- 
Msyst,om. 

In .July 1980, the (‘pr’o aut.horizcd t,hc dcvclopmc~nt of an intcgratcld soft- 
wart system to supersede the Ml% u)mponcnt, of t hc 3-M system. This 
11cw system, the MDS 11, is cxpcetcd to cnablc t ht> Navy to t,akt> advantagcl 
of new ship- and shore-based computchr tc&nology, such as the Ship- 
board &on-tactical Automated Data I’roc+cssing (SKU II). One of’ t hc 
requirt~mcnts outlined in the CNO’S authorization lctt,ctr wits that t hc ~1)s 

11 ~ollc(*t the man-hours utilized in both I’M and C’M. This data would pro- 
vide a base upon which to build an SML) that would clearly rcf’lc~t t.hc 
work-force rcquircments for maintenance. According to an oft’icial with 
what. was then the Naval Material Command, t,hc heavy will USC the ~11s 

II to u)llect, complete PM and C;M work-load data after the system has 
been dcsigncd, implcmentcd, and installed on all ships designatcci for t,hc 
system. This official indicated that the Navy has already incarporatcd 
t hc C:M dat,a-(.ollc(:t.ion component. in the MIX II, but is still in thcl process 

‘A number of our findings arc’ similar to those of past Eiavy stud&. WP wan unablr to zsccbrtain why 
Ihe Navy did not act on these studic~s becausts of the absence of docnmtmtation and the 1ac.k of a 
“corIr)ratt~ memory” resulting from the frequent turnover of Navy personnel in thr manIx,wt>r area. 
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of designing the component, for the collection of PM data. IIo anticipated 
full implcm~ntation of the MI)S II by late 1986. In its comments on a 
draft of this report,, IXH) stated that. this capabilit,y will not bo fully 
implemont,cd until fiscal ycwr 199 1 

. . .._.._.. - .--...._..._-_____-.. ~-. ----- _-.__-... 
I’M Man-Hour Requirements Scvcr;tl Navy studies have suggcst,od that t.hcb data the SMD program now 

May 13e Overestimated IISCS to dctorminc~ necessary PM man-hour tasks may bc inaccurat c and, 
;-IS 8 umscqllencc, the rcsult.ing manpower roquircmclnts ovcrcst,inlwtc,tl. 
This data is provided by t.hc K’wval Sea Systems Command ( NAVSKA) 
1 hrough t,ho I%mned Maintc~nancc System, a part of the 3-M system. FOI 
c%ch piece of equipment, NAVSHA dcvcG)ps Maintenance I~cquircmc~nt. 
Cards. These cards state t,hc specific PM tasks to bc pcrformcd, the c!st i- 
mated numbt!r of man-horlrs by skill rclquirr:d to comp1ct.o each task, ancl 

that estimated froquc!ncy with which coach task should bc pcrformc~d ( frc- 
qucncy lcvc~l). Maintcnancc~ card data is used to calculate avtaragc 
weekly PM work load by rcquircd skill for cbac*h work contclr aboard ship. 

A number of studies have found rcbquirt%d I’M work load to bc oven%- 
mated. For c:xample, a .Janrmry 197 1 study of shipboard maint,c~nwncc~ by 
the Navy Manpower and Material Analysis Cent cr, At Iantic, found that 
somt’ I’M tasks wcrc accomplished in loss t imc t hwn ost,imatt:d, and t.ho 
(:entcr rcummcndcd H rcclvaluation of thca cbst.imat,cd I’M man-hours 
~lllottctl.~ 

Similarly, in 1983, the 1Vaval Ship Weapon Systems I:nginctcring St&on 
tcstcd the accuracy of’ man-hours estimated to perform I’M required on 
one: of its weapons systems. This study was part. of an overall evaluation 
of how well fleet, pcrsonncl performed PM for this system aboard two 
1)1)-9(X1 Spruanccb-class destroyers. The report. results showed that the! 
actual timct to complete t,hc required I’M tasks was 54 pcbrctchnt, lcbss t.han 1, 
t hc man-hollrs cstimatc~d.!’ 

In 1977, 21s it part of the Ship 3-M Improvcmc:nt I’rogram, a 3-M policy 
(~ommittoo stated a long-st,anding concern about the accuracy of ship- 
board maint c!nancc manpower rcquirc~mcnts. ‘I’o dct~~rniinc~ t hc accuracy 

“bA’\‘n) %%sparrc~w Surl’acc Miseilr Systorn, I)S(JI’/I’MS Invc*stigat ion (h’>Ivtil Ship W(*;IJMHI Syst.c~~~s 
lhgintr~ring St at ion, Jan. 1984). 
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‘I’o dotc~rminc~ how often situation PM rcyuircmcnt s would nccld to bc 
done in an at-sea at-war c~nvironmcnt, analysts t ransliitc sit rrat ion-main- 
tcmmc*c rcquiremcnts into specific calcandar pcariodicit its (rc~gular int(kr- 
~11s) in order to c*omputc~ weekly I’M man-horlr (1st imwtcs. According to 
t Wo KAVMK Officials, t,k ;ln;llySt.s ~WV t hir tJ’WWl:lt,iOnS on t hvir pN’- 
sonwl oxporioncc and judgcmcnt or on t.hcb opinion 01’ ot hcbrs. I ‘sing such 
a srlb,jcct ivc means t.o cast irnat.ca t.his work load incrcascs t tlcb likelihood 
t hat in;lc*crlratc~ dilt ti will rcbsrllt . I Ising hist,orical data would be a MOIY~ 
;ippropriwt 0 approach. 
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Prwentive Maintenance 
Man-Hour E:stimatcs Not 
Ikicunwnt~ttd or Validated 

hot he I)rot)hn with t iit> way I’M royuirc~nic~nts art’ tictc~rniinc~d is t hit 

I’M Illiirl-JlOlll’ (%fimiltPS ;lw IlOt dO~wll~~llt~~ti 01’ ~r~lJidilt~Yi. SMI) rnan~~o~c~ 
c~ffic~ials ;iss\mie that I’M ni;in-h01ir c5t imatc3 ;II*C’ t);iwd on twgincvwci 

st;~nda~~ds and, tIicrc~for(~. do not attcntpt to valitiatc t jw ;ic*c.~~r;rcy oft his 
ciiit;l. llowcT~cT, Ot’t‘kklJS With NAVSIZA ilfltj its c*ont r:K*tors dif’f’cbwti oI1 jloL2 

I’M cstirnatc3 wore actually d~~t~~rniin~~d. Put-f hc~rno~*c~, our rcvicw dis- 
c~losed that t 110 Kavy was uti;ibl~~ to provide docunic~ntat ion to slibst an- 
t iat c t lit met hods used to dcvc~lo~~ t jw I’M dat ;i or t 0 valitiatcb it,s cwrrcwy 
or rchbilit y for 11 sample of systems aboard Sl)r~lanc.c~-c,l~tss dcbst royclrs. 

‘1’0 asc~rt ain t Jw degrc~o that industrial c>nginctclring t cchniqucs w(~t.0 ~isc~i 
in dt~vchlol)ing I’M man-hour cst hates and 1’1xq11cwcy 1cvc~1s. WC inter- 

\G~wc~ci h’avy offic+ils conc*crning t 110 d~~vc~lopmc~nt of t hcb maintcnancc~ 
cards for t,htb 20 csritical systems installed on S~)1.liwnc,c~-c,l~Iss dcst royors. 
Navy officiitls and contriictors rc>sponsiblc for dcvcXloping I’M work-load 
rr~quircmcnt s for the 20 systems of’fcrcd diffclring rosponsc’s cm IIOW t jw 

t irncb ost imitt cs wcro dcrivcd. Some officials said that t hcb I’M time cst i- 
milt,cs wcrc’ dcrivod by industrial chngincc~ring tchniqrlc~s, suc*h 21s t imcb 
St ltdy, WhiJC ot.hcrS St.iitOd that t.hc I’M t itllc c%titll;ltvS WNC biEX’(J 011 t Jltl 

JMXOIlilJ ,jlldgc~mcBnt. wnd c~xpcricncc of individuals rc%ponsiblc for t%tal)- 
lishing the c3tirnwt.c. 

While IK)l)‘s comments on this report, indicatc>d that I’M c3timat,c3 HI‘1 dock- 
umc~nt,od to t hc lcvcl roquircvl by t hc IK)I) standard, WV c~ould find no A 

doc*rimcnt.at ion supporting t.hc dcvc~lopmcnt of t hesc PM work-load 
r~~yuirom(~nt s. Navy offi(~i:tls said that supporting do(:tlmcbnt :G.ion is kept 
in f’ih maint.aincd for cac~h shipbowrd syst,cm by cit.IicT H NAVSIGI SIIJF 

I)ort (%nt,t~r, it Navy In-Stbrvicc! hgincv~ring Agent (ISEA), or t hc (aon- 
tractor rosponsiblc for dcvcloping I’M work-load I’cqlii~.clrn(~nts >tnd 
s~ipporting ciocllniontatior~. Wtb rcvicwcd c*O~lt.r’iK*t.Or hist,ory files iltl(i 

ot hc~ >lv;til>tbl(~ do<,umcnt,ilt.ion itt, th KAVSI:A SlIpport (:cnt CT in San 
I)icBgo and interviewed officials from five diffcxront ISEAS and thrw (ii!‘- 

t’cbrcnt cant ritctors. IIowevclr, WC wcrc unable t,o find any docurncbnt iit ion 
Showing JIOW t.hc I’M ITlNl-JlOUr C-dhtliit~~S LtIlti f’~‘c~qUC~~lcay JCVCJS ilSSOC’iiit(YJ 
with t Il(b 20 systems were dcrivcd. 
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Invalid Ratios Are Used to 
Estimate CM Work Load 
and Manpower 
Requirements 

l’hc SMD program dctcrmincs (:M work load and manpowc~r rc~quircmc~nts 
by applying hourly ratios of’ 1% to (‘M. OVt’l t,hc past I!? ytws, various 
h’avy and GAO reports have ob,jcc,tcd t.0 t hc Navy’s using t hcbscl ratios to 
c0tIIpUt.C CM WqUiW~t:nts. h’:lVy St UdkS haVtb (~)~lc~~Uckd t ht t htsc) I’;lt ios 
arc invalid and generally undcWst imat ship (‘M work load and JW- 

sonncl reyuiremcnts. IIowc~cr, t hc Kavy has not yet correct (~1 this 
problem. 

According to one SMI) official, the IGvy us(‘s t’ixcd hourly ratios ot’ PM to 

CM t.o compute the blrlk (more t ban 90 pc’rc’c’nt ) of t,hc (:M work load usc~l 
in deriving SMD manpower nocds. lk~f’orc~ 1!%8, a 4: 1 hourly rat,io of’ I’M t,o 

CM was used to estimate CM work load for all systems and cquipmcnt 
aboard ship. Since 1968, t hc Navy has used ;I 1: 1 hourly ratio ot’ PM to (‘M 

to estimate CM work load f’o~. most clcctronic systems and c!yiiipmc~nt and 
it 2: 1 hourly ratio for most non&ct ronic systems and cqiCpmont . In 
using these ratios, the Navy is saying that for c31cctronic items 1 hour of 
CM is required for cvcry 1 hour of’ I’M, and for nonc+~ct ronic oquipmcnt 1 
hour of CM is required for cvcry 2 hours of’ rclquircd I’M. ‘I’hc~ Navy co111d 
provide no documentation to explain and support. t hr> met hods, data, 
and assumptions used in developing t hcsc ratios. 

Several studies have disagreed with t hc Navy’s use’ of’ ratios to dttt,c>r- 
mine CM. In 8 1977 report,, WC pointed out that t hc use of these rat& 
ilSSumCS that, as PM irWY;iS~~S, CM h<TGWS at thP sa11lc rate’. Sllc*h Hn 
assumption runs counter to logic since it implies that porf’orming more 
I’M increases, rather than decreases, (‘M rcyuiromcWs and that, if I’M 

wt!rc dccrcascd to zero, CM would also dccrcasc to zcro.1~ 

In 1978, the Navy Manpower and Material Analysis Center, Pacific, 
reviewed the validity of the I'M-CM ratios and found no apparent mathc- 
matical rt?lat.ionship between I’M and (‘M that would predict CM hours 
when I’M hours arc varied.12 l’hc Ccntcr also found t,hat, wit,h t,hc ~~xc~p- 
Lion of’ one rating, most work ccntcrs reported more CM work hours than 
t,hose projected by the use of the PM-CM ratios. The study suggest cd t,hat 
CM work load should bc an indcpcndcnt clcmcnt rat her t ban an chlcmcnt 
dtbpcndent on the amount, of’ PM pcrf’ormcd. 

“lk~c~loprn~~~t and Ilsc: of Military Scrvict>s’ Staffing Standards: Morr IBircaion Fmphtsis ;ind (‘(E 
&zNrcdcd (GAO/FIY:[I-77-72, Oct. 1977 ). 

.--...-‘A 
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In 1980, t ho rc~port, of a private contractor for NAvsE:A also stated that 
t ho PM-CM hourly ratios have no analytical basis, are intuitively suspect , 
and arc reprldiatcbd by limited rttlcvant historical CM data.‘:3 

‘I’hcL need for the IV’avy to abandon these ratios for estimating CM work 
load and snbstitutc the kind of data cxpectcd to bc produced by the MDS 

II system has increased because of recent changes in its philosophy and 
proccdurcs for dctcrmining I’M work load. The Navy is in the process of 
implcmclnting H new I’M concept called Reliability Centered Maintc~nancc 
(IK'M). I rndcr the IiCM approach, the Navy will intentionally cut back on 
the amount of prcvc?ntivc maintenance performed in an effort to 
incrcasc5 the availability and operability of eyuipmctnt. According to prc- 
liminary cstimatcs, the KM approach will reduce PM rcquircmcnts 
aboard ships by 25 to 40 pr’rcent. Applying the PM-CM hourly ratios 10 
the lowor PM rc:qiiircmcnt.s will also reduce the estimat.c?d CM rt)qiiirc- 
tncWs for these ships. According to Atlantic Fleet officials, t hc PM-CM 
hourly rat.ios combined wit.h the lower I’M rc>quiremcnts have rc~duc+cd 
SMI) manpower rc~qriircmcnts to unacceptably low Icvc!ls. 

The Accuracy and Use 
of Allowances Is 
Questionable 

‘I’hcb h’ilvy c*urrc:nt ly adds two allow;mc*os t,o its cst.imat,es of the timch 
rtquirod to do maintcnanc*c> and WE work aboard ships. IIowcvcr, the 
Navy is unable to document the basis for t.hc:sc ~~llowanc~ or t.o verify 
t hcbir uulrac*y. Moreover, we bcliclvc that thca USC’ of t hcsc allowances is 
in~i~)r)ropriat,cl and double counts work load for I’M, CM, and (~6, thereby 
rc+allt ing in (~xccss work-force rcquircmcnt,s. 

l’hc first allowance added is a 30 percent, makercady and put.-away 
(MWA) allowance, which is applied to the cstimatcd weekly I’M work 
load. Make-ready time is the time nccdcd to obtain ncccssary tools, 
materials, and manuals. Put-away time is the time needed for cleaning b 
up and returning the tools and manuals. Second, the Navy adds H 20 
pr’rcent, productivity allowance, which allows for nonproductive time, to 
t ho est.imatt!d work hours for I’M (after the 30 pcrccnt. MWA allowanccb 
has been applied), CM, FM, and 011s.‘~ According to Navy officials, the 
productivity allowance is a composite of an average 1 Fi-percc>nt relaxa- 
tion allowanc~e and a 5-percent contingency allowance. 

“‘Improving the Protection of Shipboard Corrective Maintcnanco Manhour Rctquircmcats, First -- 
Re~n,rt (Systems Reseearch and Applications Corporation, .Sept. 1980). 

“‘Since WP did not spec’ifkally revirw how FM work-load requirc*mcnts arc derived, we arc unable to 
comment on whether the nonproductive al1owanc.c’ should bc applied to FM. 
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Scvcral Navy studies condlictc~d in the early 1970s ha\rcb c~h;~llcngc~l t hc 
acciirwcy of thcsc allowanc*cs. Two K\‘nvy studies rcportcd that t hcb 30- 
pcwcnt MRI’A allowan~ was cxc*c>ssivcl and should bc rcxviscad.l’i ‘I’hc~~ 
studicls found that maintcananul workers utilized only 12 to 14 luc*cnt 01’ 
t hc actual I’M task t,imc for MRPA. i\ htci. kwy roviow l.(‘(.oiiitli(‘il(i(‘d t h;lt 
a study bc conducted to incrcasc t hc precision 01’ this ;~llow~mc~ in ortlc~ 
to vary t.hcb allowan~ by ship c~lass and work ark rat her than using one 
Navy-wide ;~Ilowan~.~~ Similarly, ii 1974 Navy st rrdy found that t hc 
overall 20-pcrccnt. productivity allowancc~ was not appropriate for all 
surt’acc~ ships and all shipboard working cnvironmc~nts and rccorn- 
mc>ndcd that it bc varied by Navy rating and ship typcl.lx 

‘l’hc USC’ of allow~mccs is an acccptablc industrial c~nginccring tcchniqllc~ 
only whc\n used in umjumtion with raw prodllct ivc t imcb reliably mea- 
surcd by engineering t.c~chniquc~s such as time-and-mot ion st rrdics or 
work-activity sampling. IIowev~, applying wllowwnc~c~s to t imcs bwsc~l 
only on analysts’ personal judgcmcnt and cxpc~ric~ncc~, workers csti- 
maters of the time rcquirrbd t.o c*omplctca c~ch task, or historic*al r~ords is 
inappropriat,c because it is likely to result in a double counting of timc~. 
To avoid such double counting, inst,ruct ions for prcparwtion of’ t ho 
staffing standards for SHOI~S’I’AMI’S (now called t,hc SlIMI) program), spc’- 
c*ifically direct, analysts not t.o add allowances to man-hour c>st,imatcls 
dc*vclopcd through opcrat.ional audit tcchniquc>s unlt~ss the act ~1 task 
tirno can bc accurat.cly dctcrmincd. 

“&ysis of M;tde-Heady/l’ut-Away Allowancr for I’rcvtbntivt M;Cnttlmmcc Ittquirtmt~nts, Shil’ 
Manning Ihcummt (SMI)) I’rog~ (I’t~rsonncl Systems Hrst~arch I)t~partmt~nt. h’itv;d I’t~rsc’nnt~l 
l~cscari+h and fh~vthpmt*nt b&w-dtory, Nov. lHB9). 

“‘Work Study Rt~port, Ships Plannrd Maintt~nancr System Work Ir~;lrl Analvsis (hvy Manlx)wcxr and ----. ‘- 
Mxtt~ri:tl Analysis <&n~Atlantit~, I~cpml No. 53, Jan. 1971 ) and Work Studv of IlKS b’orrt~stid ((‘VA- .I ----- 
69) and b:mbdrkcd Air Group (Navy Manpt’wt-r and Matrbriid Analysis (‘entrr. Atl:m1it-. Kt~~u’ri No 59. 
1970). 

‘7~~omput.ation of Mainltanancc Manning Htquircmrnts (hhvy M;mp)wt*r and M;dcrhl Amtlys~s ___ 
(htcr, Pacific, Rrport No. 81, Aug. 1971 ). 

lHl’rttdut~tivc Allowancr (Gvy Manpower and Ma(.cri;d Analysis (‘cmtcr. I’atific,. l<qwrt ho 137A. 
Au& 1974 ). 
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More Rigor Nretltvl in Drtcrmining Ship Work 
IAIU~, Standards, anti Rrquirrmrntn 

‘!‘lttl SMI) J)l’O~1’iInl IISOS st;It’t’ing t?ibks to ShOW thch fil’ildC’ rllix 01’ NlJiSt NJ 

J)ositions rc~q~~ir’c~ti f’or it11 work contcrs ;~bo;~rti all sllips. ‘Hlcssc\ (ablos 
imposcb ;I J~yranlicld ranking organizational st ruc*tllrca t’or (bil(*tr work 
cXwt Ot’ in OrticT to J~roVi<ic~ sl~J~c~rvisioIl ;Irlti ~‘~11’~~~‘t’~~l~IViIIl~‘(‘nl(‘llf 0J)J)oI‘t II- 
nit its dcsignchd t.0 maximize rctcnt ion. It’ t ho st at’fing t~~hlcs list ii ri(%cr 
grack rllix t hn the init.id rank dot.tTmin:rt ion, as set forth iti thv ()(‘(‘I1 J)il- 

t ional st ~md;rrds nianilal, t ho t ablcs ovcrridc t ho mammal. Hc~c*ailsc t ho 
t ablcls aw usc~d in the dct.clrminat.ion of’ t hcb rank ot’ calistc4 posit ions l 

nc~i~~l on ship, they inf’lrlc~ncc the cost ot’ ship st.af’t’ing and, t horc~t’orc~, 
should bc vc~rifiablc. 
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Suppwt for Staffing Tables Documcntwtion for the original staffing t,ablcs and for changes that have 

Is Lacking sit-u\ been made to t,hcm is lac*king. ‘I’hcb original st,affing tables ww 

dcvclopcd around 1972 and wcr(’ based on a survc~y of canlist cd rank 
mixes existing on B number of ships. According to SMI) officials, t hc%c> 
tables have been rcviscd over time to meet changes in t’lcbcbt nocds. Ilow- 
cvcr, the Kavy did not adcquat,c4y doc*umcbnt cithor t hc dc~vc4opmc~nt of 
that original tables or t hc subsc~qlicnt changes to them. ‘l%(~rc~forc~, in our 
opinion, it cannot now ass(5s the adcyuacy of t hcb t ablcs without per- 

forming a complctc rovalidat,ion. WC bclicvtb that suc+h a rc~validation is 
necessary since 1972 was toward the end of’ t ho Vict nam c’ra, and t.hca 
t,ablcs probably inc+orporatc~ t hc highcbr gr;~i(~ mix that is t ypicA during 
t hc lat.t,cr stagt3 of a conflic*t 

+ 
Staffi 

p 

g Tables May Not ‘l’hc SMI) program is supposc~d to castablish minimum wart imc ni:mpowoI 

Refle t Minimum Wartime rcquircmcbnts based on t hc number of wat c*h stations and ac*tual or pro- 

Requiirements ,jcictal work load-wit horlt (.onsidcration for flmding calst raints or t hct 
availability of pcbrsonncbl. IIowevc)r, the st offing t ablcs may not rc4cc*t 

, 

thcsc minimum rcquircmc~nts bccauscb t hcb Navy modific~s various 
cnlistcd paygradc rcquircmcnt s based on t hc pc~rccivc4 need for cwcw 

pattern and advanu~mcnt opportunities, which arc designed t,o maxi- 
mizc retention. ‘I’hc staffing tables somctimcs override the o~cupat,ionwl 
standards manual. 

WC idcntific4 a nrlmbcr of cxamplcs whclrc t hc (‘NO cahangcd t hc (‘arcc’r 
pat.h of certain enlisted occupations by increasing their grade structure 
in an effort to aid recruit mcnt and rct,cntion in t host occupations. For 
example, the CM) dircctcd that, the SMD program rcyuircmc~nts for Elcc*- 
tronic Warfare Supervisor bc changed from paygradtb Mi ( 1st class 
pot.ty officer) to 15-7 (chief pctt,y officer). Thra reason given for the 
change was the (‘No’s concern over the “health and welfare” of t hc> 
cnlistcd clcctronic warfare ratings that lacked E-7 and E-8 paygradc 
positions wt sea. For 1 1 other highly ttlc%nical calisted ratings, WC were 
told t.hat, in 1982, t.hc> CNO used a similar rationale in directing that t.hc 
staffing tables bc revised to place a chief pct,ty officer (E-7 rank) rat.hcl 
than a pctt.y officer first class (KC rank) in chargcl of a shipboard work 
ccntcr with six positions assigned. ‘I’hc cffcct of such changts based on 
recruit mcnt, and rct.cnt,ion conc+crns is t,hat t hc SMI) dots not always 
rotlcct the minimum rank required to man a ship’s watch stations and to 
accomplish its work load in an at-sea wartime clnvironmc!nt. 

We arc not arguing that increasing grades is an improper way to deal 
with rccruit.mcnt and retention problems. IIowcvcr, WC bcalicvcb that 
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making changc~s to the SMI) is an inappropriate way of implementing H 
higher grad0 struc’turc to enhance career opportunities. ‘I’hc reason for 
this is that higher rank requirements resulting from temporary retention 
nc:(bds arc likely t,o become embedded in the SMDS as minimum require- 
ments and not, changed when such retention incentives arc no longer 
roquircbd. 

Once higher grades bocomc a part. of t hc SMW, they also bccomc part of 
the pcrsonncl target which the Navy is trying to achieve. l’hcreforcb, t hcb 
higher grade st,ruct.urc: can have long-term effects on ret.ention-incclntivc 
programs, suds as the Sclcctivct 1Cecnlistmc:nt Honus (SW) program, by 
indicating a nccbd for bonuses to retain higher pcrsonncal lc~cls when 
t host manpower 1~~~1s may no longer bc valid. 

Two facWrs which havcb likely c*ontributcd to the h’avy’s lack of rigor in 
measuring work load and developing and validating standards is that it 
has r&t ively few analysts, and those that it dots hwvc ;tpprh;ir to lack 
adequate training and experience as manpower analysts. 

Sovcral K’avy offic*ials told us that the Kavy has too few analysts. ‘l’hc~y 
said that, they would like to spend more timcl on surveys than they now 
do but arc unable to do so bccausc they have too few analysts. Although 
NNMW plans to double its work force in the ws arca, some NAVMH: offi- 
cials bclicvc that. cvcn this increase will bc t.oo small to allow frequclnt 
on-board valid&ions. 

In questioning the quality of 011s work-load data collected aboard t,wo 
ship clusscs in 1983, one high Navy official blamed these quality prob- 
lcms on the lack of training and experience of the analysts collocating the 
data. Furthcrmorc, Kavy officials told us that manpower personnel lack b 
adoquatc training as analysts. As a result, some are unable to correctly 
perform operational audit procedures and methods-improvement 
studies. In the past., enlisted personnel assigned to the SMD program were 
rcbquircd to &end an g-week managcmcnt engineering c’oursc to receive 
training as analysts. IIowever, some Navy officials, and analysts them- 
S&W, have complained that the training does not properly prepare par- 
ticipants to work as analysts. As a result,, ws analysts arc no longer 
rc>quircbd to attend this training. NAVMEC officials told us that they arc 
reviewing the training needs of their analysts and plan to establish a 
new training program that, is more relevant to the typo of work SMD ana- 
lysts do. 
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Finally, the Navy’s manpower arialyst,s arc r&tivc~ly inc~xl)c~l.ic~tic,(,(1. For 
example, KAVMW officials told us that, of 2 I military pcrsomlol Lvorkitlg 
3s ws and 01 IS analysts, only 1 had any prior c~xpcricu~c~ as an ;malyst , 
Furthcrmorc, analysts remain in thc3c positions for ii relativc~ly sliort 
period of t.imc--- usually 2 to 4 yeirs. Whi wc intcrvicwcd I 1 military 
oils analysts, WC found that t hc :ivc’ra# time thy had cacli spent in 
their positions was 1.2 years. As ;i result of this short tcmiro, t hcsc par- 
sonncl tend to be itlcxpc~ricnc,c~d as manpower analysts both individrlally 
and c~oll~~ctivcly. 

Conclusions 

. 

. 

. 

. 

. 

Wc support the Kavy’s effort to c3tablisli iicuiratc~ nianpowt~r roqtiirc- 
mcbtits t tirorigh t tic SMI) program and bc%c~vc* that t IIC sMt) progr;mi pro- 
vidcs the basic foundat ion to wcc*omplisll this good. IIow~Y~T, O~II~ rcvicbu 
of this program Ic;lds us t 0 c~mc~ludc that t 1~3 progrwm nerds t 0 bo rot~x- 
aminrbd wnd rcvalidatcd. Ow rcvirw found that milny of t tic Kavy’s 
ship-manpower rc~qrlircmc9ts iirt‘ based on unnc(+css;uily slibjr>c+t ivtb 
moans of measuring work load and dcvchping standards, ;md ;IIY’ not, as 
stated in t htb sMr)-program guidclincs, (1st wblishc~d t h-ough a rigorous 
appliuition of indiistri;il c~ngincchlg t~c~c~litiiyric5. 

WC found that the wclakncsscls in the SMI) progr;mi met hodolofiy im9\ld(~ 

inadcquat,cl or no documr~nt at ion slipport ing t lict tic~vc~lopnirat and 
validity of 

. ( 1 ) cbxisting standards for watch st.wt,ions, shipboard PM, and OIIS work 
load, 

l (2) allowances for nonproductive time and MKPA t,imc applic~d to ost i- 
mated product,ivch work load, and 

l (,:s) paygradt? distribution t ablcs used to dctPrminc OVCriill grade 

inadcquat.c on-board mc~asurcmcnt, tcchniyucs that rally primuily or1 
sul)#ct ivc judgcmcnt t,o dcQrminc or validatcb ws standards and to col- 
lcct work-load data for developing new 01 IS st antlards; 
unsupported st,andards used t,o cstimwtc (HIS work load; 
invalid ratios used to cstimatc CM work load; 
lack of nlc~t.llods-improvc\mcnt studies to det,erminc whcthr tasks bcbing 
done arc ac~t.~lally nr~ccssary and arc done using the most, k\fficicnt work 
methods; 
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Vl’Itat irnlm+1 this I:rc*k of’ rigor in thtb WI) l)~~)gt~tll hits on ship ol)c~t.;ttion 
iI11(1 t tl(, NilVy’S btldj.$bt is ll~ll’ti 10 dWm~int~ lxuisdy. IIOWC~VOt*, 0111’ 
tmficw, ;lS WC)11 ;lS S(‘VI’t’ill I)ilSt stutiiw indic3t (3 t ht SOtllc~ ~~c~yIrit~c~mc~tlts 

ill’<’ Iltl~lt’t~t’Sf illlilt(Yl, tlIY~t~~~ilSin~ R~iItiitlI%S, ~ltl<l t112lt SOItlI’ iI1.I’ OV(‘t‘(‘Sf i- 
tll:lt Id, incTI~;Isin~ cY)St S. 

‘I’h~ I:tck it’ rigor is :IISO likely to II>~VO iIn additional itnl);t(*t. 13C~Ca>tttsC’ 
NilVy chc2*il)t ions of t Ito pr’ogrittn itidic3tcb th;lt t ho t.cqitiI.c~mc~tlts iIt’(’ 

cd ilt)liSll~d iln(l viiliclat,cd t llt*ott~ll “rigot*orts application Of’ il(‘C’(‘~)t(Yl 
inclttst Ihl cwgincwing t r~chtiiqws,” <Ic~c,ision-1nak~~t.s in t ho I)~~~);ttTttl(~tlt 

01’ Ih~t’c~tlsc~ iln(l t h(> (‘ongt*css c*oltlti bcb tnislcti into bc4ic~ving tIllIf t tlC> 

i%ilVy’S sl~il)-tti~ttil)otv(~~ rtqitircmrW S Il:lVO hYT1 ItlOtY~ tTliilbly dCtOt’- 
mind t tliltl t tICby tlilVC’ t)tY’tl. 

,: 
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. rcquirc a more rigorous and comprehcnsivc~ on-board ship v~tliditti~~n- 

including observation of’ t,hc crew functioning in an operational t>nviron- 
mcnt or simulation and analysis of ship supporting records. This is ospc- 
cially important for new ship classes and for ships that hirvcb rtndcrgom~ 
cxtonsivc altc~ratiorl in terms of new c>quipmctit, and c~onf’iguratioti 
changes; 

. cnsttrcb t.hat. t.hc,justif’ication and basis for ws and OIIS st,:tnd:trds arc itd(b- 
quwt,cly docttmcntcd and that a proper audit, trail of’ c~hangc~s to t.hesc 
standards is tnaint airted; 

q cbxpodit,r? the dcvclopmcnt, of’ the now 011s standards; 
9 identify arcas of ship opcbrutions whcrcl met hods-im~~rovc~mt~nt stttdicls 

arc practical and t’casiblc itnd begin a program of c~ondttc*ting t hcbso 
stttdics; 

l r\xpcditc the dcvcalopmcant of hot h it I’M and CM data base for (4 ablishing 
SMI) maintclnanc*c~ work load and work-f’or(at\ rcyitircmcnt s by censuring 
that t hc MIH II is 

l ( 1 ) devclopcd propc’rly to irwoI’pot’atc both I’M and CM (~atil-~oll(~(~tio~l 

~~mtponcnts, 
l (2) implcttictitc~d in a timely manner, iltld 
l (3) ttscd by t ho flcc~t to ac*curatc4y rt’port ac*tual I’M and (:M work-load 

dm; 

l consider suspending the addition of t hc MWA allow~tn~~ to Minlittc4 I’M 

work load and the nonproductive wllowancc> to PM, (‘hl, and OIIS work- 
load cMimatc)s ttntil the Mvy is wbl~ to metsttrc t hcsc work lowds using 
more prccisc mctthods; and, it’ allowarus arc used in the f’rttttrcb, dcvclol) 
documcntt4 support for t hc accuracy and ,just.ific*ation for their use; and 

, l v;tlidat,c the puygrsdc st,wffing t ablcs to M,ablish wartitno grade (rank) 
rcqoircmcnts and dt~c~lop documcntcd support for t heir USC. 

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

Age’ 
P 

cy Comments and While dis;tgrcGig with spchcific* aspt~ts of s~~v(~riil of our findings, DoI) 

Our ,Evaluation 
conc*itrrcbd wit 11 ill1 of our t.(~~oti~mt~ndatiotis. 

With rc$ard t.o ws rcqttirunc~nts, DOI) disagreed t,hat t,hc tit~t,c~rtnin~rtion of’ 
thcsc posit.ions is I:tc*king in rigor. I)(H) indicated that ws anwlyst,s arc’ 
“shipboard optutionally cxpc~rionccd pcrsonncl” who conduct tlxtcln- 
sivc prior analysis of ws requirements. In addition, DOI) c:itcsd thcb fleet- 
rtrvitbw process as providing additional rigor as well as cont.aining many 
of thch (\Icrnont.s of the mct.hods-improvcmcnt study process. 
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WC do not. bclicvc that. ws analysts can do 5~ crcdiblc job of “prior wnal- 
ysis” in the abscncc of documentation. Since the rationale for the 
existing ws rcyuiremcnts does not exist, WC set no way the ws analysts 

can do much other than ratify what already exists. We also do not see’ 
t hc t’lcct-rcvicw proc’css as providing an adequate substitute for 
nlt~t~lotis-imI)rovcn~(~t~t stud& since the rcvicwcrs arc not, trained in 
met hods analysis, and they also lack sufficient documcntat,ion. 

IK)I) did not concur that application of’ the 30-percent MHPA allowanc*cb is 
inwppl’opri~rtc. In support of’ its position, it referred to a G-month study 
aboard two ships in 19’72, although neither IK)D nor the heavy could pro- 
vide us with :I c’opy of’ that study. L)uring our audit work, however. WC 
(xmo across a summary of t hc prc+minary findings of that study, dated 
h’ovcM)cr 1!%1. ‘I’hc) summary rcportod that,, as a pc%rnt.agc of PM, 

MHI’A was found t.o be 26 percent on one ship and 12 percent, on t hcb 
other, and went on to state that “preliminary indicat,ions t,cbnd to support 
;I dC’(‘rCitsC in t hc :I() pc!rcCnt of PM crirrcntly used in [SMI~~do~llm~~nts.” 

In addit ion, while IK)I) responded that it bclicbvns that thc~ MIWA allowanc*c~ 
is being applicbd to raw productive time and t,hat, it. is a “usc~fr~lly accu- 
rat.c ;ld,just,m(~nt” t,o the ovcu:l ship PM manhours rcyuircd, it did not. 
offcar wny cvidc~ncc t,o substant iatc the st.at.cmcnt that I’M is dct.crminc~d 
t hrotigh industrial cbnginccring techniyucs mtlasiiring only raw produca- 
t ivc t.imc:. Since our visits to a number ot’ contractors and Navy in-scr- 
vic*c* rbngincuing act ivit.ics did not revcal any r~vidcnco showing how PM 

is actu~~lly dcbtt>rmincd, we continue to bclicbvo that the 11s~ of t,hc MHPA 

allow~mc~ is inaI,l)l’opriat,~~ and likely to rcbsult in double counting. 

(:oncclrning t hc 20-percent productivity allowance, DOI) concurs that its 
application, in wddit.ion t,o the MWA allowance, could result in double 
csounting. DOI) stat,cd that the application ot’ thrr a1lowanc.o wo~~ld bc SIIS- A 

pc~nd~~l as of’ I)t~c+cmbcr 3 1, l!M. 

While concurring that, documentation on t,hcb drbvclopmcnt of’ the staffing 
t ~~bl~~s is Iac*king, 1x)1) did not agree that deviations f’rom occupational 
standards wcr( at t ributablrb to attempts to improve rctcntion in certain 
ocac+upat ions. IN)I) stated that staffing t.ablcs which list, a richor grade mix 
t ban srlpport (~1 by the occupational standards arc nccc~ssary to provide 
for atlcquatc~ span of control and supervision. I)OI) also stated that 
c+angcs resulting from the USC’ of’ the staffing tables cannot bccomc 
cmbc4dcd in st.atcmc!nts of minimum position rcquircmcnt s. 
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I)cspit,th t hc\sc dis#rchcmcnt s, bot 11 IK)I) and t ho Navy wcro vary rc~s~~on- 
sivo to our rc~c.on~nlc~nti~ttions. I)(H) stated that it chit 11r~ lud tilk(ln or 
would take action to 

. canniit nu~oss~ry rt3ourc’cs t 0 t Ii0 sMI) progr;tm l)y 

. ( 1 ) conduting ;I study by Scpttmbcr 1lMi to dctcrminc~ how many 
analysts arc nc~+tl and, in t 1~) intcbrini, umniit t ing addit ional per- 
sonm~l to analyst posit ions, 

l (2) providing inctuscd cant inrlit y and rc~dilc~c~tl t iumovcr by ilsing civil- 
ians in cacrt ain key posit ions, 

l (3 1 c~st,at~lishin~ seasonal qualit’icat ion st anduds for amllyst s by 
Oc~tobtT 1986, anti 

. (4) improving t tit\ training program for nian~)owcr analysts; 

l syst (mat ic7illy rccxiiniinc and updwtc dociimc~nt at ion for all M’s J)osit ions 
during fiscal years l!M and 1987 and to issue HII OI’KAV inst riic*t.ioti by 
Oc*tober l!M, rclqiliring t tic\ maint.c~nancc of adequate doc*umcbnt at ion; 

l dolt crminc t hc fcbasibilit y and c*ost-t~f’t’cct ivcncss of’ shipboard obst~rva- 
tions of actual or simulated operations bused on an ongoing study which 
is schcdulcd for c*omplction by Scpt cbmbcr 1 !)fQi. 

l cant iniic imI)l’ovcmcnt,s made since late 1983 in t tica tloc*umc~nt;it ion of 
()I& standards and OIJS data collection and t,o monitor progrt~ss in annual 
(‘NO I’CViCWs Of tk SMI) JHW#WII, St Wtitlg it1 t’iScXJ year l!h%; 
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l cYbrIt illllc’ tlwil (ht’t’oI’ts to c%tat)lisll ilrl cwlJ~ir~ic~al (Iiltil txlw for PM/(‘M Wit II 
J)I’o,j~~c*t(~(l c*onIJ~l~~t iori in 1 !KH)--t tI(b K:tvy iiJ)J)tyitlg, iti t lw intwim, all 
(3H-ot’t’cV*t iv0 r~c~t’ititwcwts t~~~~~oIllr~l~~t1~l~~~l t)y il (‘c~tltcr‘ for* N:lv:lJ Atlill)W~S 

stllcly to I)0 (xmiJd~~tt~ iri .J~trw l!Wi; 
l (*Otl(lll(~t il StllCly 01’ t 110 MR1’/2 illl(l J)IxxltIc*tit’ity iltIO~Vittl~YYi Stilt’titl~ ill 

,~J)t’il J $)8ti ;lll(l c’st ifll~ltcd to t)c’ c~otllJ~J~~tcYi by S(~J)tcaIllbl~l* J!b8’7--Wit tl ill1 

ititt~ritii srIsJwIwion 01’ tlw ;iJ)J)Jic*at ion of t tw YO-Jxwcwt J~rwlIi~~t i\pit y 
illlOW~~tl~~~~ ilS Ot’ t tl(’ (‘il(l Of 1!)85; ;ltl(l 

l c*otItiriIIc~ ttlcb I*c~V;IlitliltiOll ;ltld ~lO~~ll~~l~~IltiItiOtl 0t’ Stilft’itlg t:it)k5 wit tl 
cv~tllJ~h~t ion of ;iJI St ;It’t’itig-tat)k~ t‘~~ViIli(l~lt icm ch~ring t’isc.31 yC’i1t.S 108ti t 0 
1000 P. . 
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_- ..-.-.-.. ____.. -.. -. 
It is inlJ)ort.itnt, t,ltiIt t.hca SMI) manpower modeling system f’or dct,crmining 
stliJ)-rnanJ)owcr’ r’cquircmchnts bc txtscd on a r’eaJistic ~)ort,rayat of’ how 
t tlo hvy J)JiUlS to OJxTatc in WXtimcb. A high dcgrcc of IT?aJism is ncTc%- 

sorry becar~s(~ fcwc~ shiJ) positions t,han actually nccdcd in an at-soa wirt*- 
t inlo (bnvironmcnt. could have a dctrimcntal impact on roadincass, while 
more Jxeitions t.lran rrccdc4 could havca iin impact on the Navy brrtlgct 
‘1‘0 attain this realism, 1ho Kavy dcvdo~wtl its SMI) manpower modeling 
systcnl, through which t hc wartime s~cna~io-t.c~qui~cd roi~dit\(~ss condi- 
t ions t’or umltxlt cqxhilit,y and t,Jtt~ way tIltI Kvwvy J)lilnS to opcTatc> in 

war-t ime--arc t r;rnsJat.(4 into a cunc+cpt rrat mod~4, which, in turn, is sim- 
UlatcY~ on c~omJ,lrttTs. 

‘l‘h(~ rc~qirirc~d uunbat. cxJ)abilit y is derivc4 t’~~mi t IIC licquirwl Opcu- 

t i()rlilJ (‘aJ)~rt)itity/J’rc!jt~ct(~(J OJxcitirig J+ivironnic!nt (I~O(‘/IY)lc) st.attmtlrit 
clwc~lo~wd for oath shiJ), whic~lt doscribcs t hc cwpabilitios a shiJ) is 
c~xJutc4 to J~oss~5s and sirstain irndcr varioris conditions ot’ rc7rdinc3s. 
( s(Ya ilJ)J). J, J)Jh 62 t,O 61.) ‘J’hcb b:lSic* ~tsSUmJ~tions abolrt how thr! h’ilVy 
J)lans to oJ)ccU,o during wart.imc can bc dc~rivcd from suti documc~nts as 
Navy inst.rrtct,ions, regulations, J)okics, imti NaVirJ warf’arc prrbticat ions. 

I:xamJ~l~s of’ basic a.ssumgt.ions arc’ tltc st,andwrd Navy workwclck, shiJ) 
oJ)cut ing nicbt hods, and Navy strat.cgice conccaJ)t s. 

WV t’ound, howcvt~r, that, t~ho SMI) modcling system dots not rncct sw~m11 

of’ t hc ktly rvqrrirc~ments f’or valid modcling in that. the model docks not 
a7~ur:itr~ly rcf’loct some of’ the scenario’s irndcrlying 2issumJ)t ions; t lit 
SMI) comJ)ritcT simulation does not. always rcflc~ct the i~SSrlmJ>tiOnS of’ tfrc 

c*oruJ)ttral model; documentation of’ the syst~cm and c*hangcs t,o it arc 
J)oorly maint.aincd; and i%iivy decision-makers do not. always understand 
t Jlcb ilSSrlnlJ)t iOnS of’ the SMI) model. In addition, WC bclievc~ that the SMI)- 
system rllim:$cmc~nt c*ontrols nrxad to bc strcangt licnc4 to moriit.or t.lrcb 
J~l~O#Yltll and kcc\J) it. up to &t.cb. 

I _.._... -._ _ -- --.-__--. ..-~ --..-.----- --- --.-.- -.-.-.-..-..-...- . . .._. - -..-.- -. 

D System Does Not ‘J’lr(, SMI) modc~ling systcrn doc>s not. meet sonic’ gcar%tlly iL(S(a(xJ)t (~1 c*r’it c~r*i:t 

t Some Criteria for 
t’or sormd modcling. Models of’ systclms must mcbcht, certain c~ritc~ria in 
ordc~r to cnsiir(\ that. their dc~J)ic*t,ions irro v;ilid and risc~fu1.l First,, t.hcb 

Sopnd Modeling rnodct mrrst rtbasonwbly conform to t,hc system or OJ)(‘l’ilt ion hing 

rnod~~l~~d. S~~*ond, docnmc~nt.~rt,ion of’ thcl model design irnd any subst!- 
yttclnt changcts should bc maintained, and that, documcntwtion shorrld bo 
(*oniJ)lr~t.c~, cJ(%r, and ciirrc~nt ‘JIiird, those who utilize the model should 
t l~or~ougl~Jy ttndcrstand the assumptions upon which it is based. Fourth, 
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<:haptrr 3 
SMD Mndrling System Needs Refinement in 
Order to Improve Accuracy 

Anot her problc~~~~ with t hc modct’s at -sea workwocbk standard is that t hcb 
SMI) instrrlc~t,ion attots :I hours of’ t’rcc ~wlday t ilnP for watchst andor 
posit ions and 1 I hours for non-w~~t.~t~st,and(l~. posit ions. Sonic> liavy ot’l’i- 
ciwls have stat4 that these amounts of’ Sunday f’rcbc t imc* arc unrc4ist ic* 
f’or :I wartime sc~c~nario and should be rcdrud. For CYGIIT~J~IC, t Ire Ihwctor 
01’ t hcb Surl’wcc Warf’arcl Division t.old us that. 1 hour of’ S\mday 1’rc~* t imch 
per wcok would bc more realistic of’ actual ptanntd cundit ions. I)uring 
our rcMcw, SMI) ot’f’ic*ials began to consider rcbducing Sunday f’rc~ t imc in 
t.hc model’s workweek. WC bclicvc that the Sunday t’rctc t,imcb could bc 
c$angc~d wit bout changing any other variable or assumption now 11sc4 
to c+omputc manpower rcquirc\mcnts. 

(‘hanging Sunday 1’rcc time t.o 1 hour weekly would rcd~~c~ ship man- 
JXJbVc’r rcquircmcants umsidcrably since it. would inc’rc%so t hc> total 
number of man-hours availabtc t.o get, the work done. For c~xamptc, t hch 
manpowcbr Irquircmonts aboard w LID-Rfi3 Spruancc~ class ship would bc 
rc~iwc~d by 10 t)osit ions and t hc IXX-2 Adams class shil) worttd bc 
tvdrlc*c~d by abouf 19 positions. 

St.ill anot her problem with the mod4 is that it is based solc4y on an at- 
SN workweek standard, inst,cad of’ providing both an at -sea and an in- 
port standard. ‘I’hc Navy has cstabtishcd a pc>acct.imc) in-port workwcbcbk 

“l<c-viclw of iiavy Military Strcq$h and Manpwrr Mamtgts (Naval Al’dit St~rvic~c~, Audit l~~~~~ort --. - 
(‘37124, April 10, 1970). 
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--- -~ --- 
st.;mdard, thus implicitly recognizing that an in-port workwc>ck standard 
is ncccssary to manage manpower properly. Hut it has not. cstablishc4 
an in-port workwc~(~k standard f*or wartime. 

(:loar differcncc~s exist btbtwccn at-sea and in-port manpower needs. At 
SCH during condition III, longer hours are required in order to man wat,c*h 
stations around tho clotrk am! to complcto all normal maintcnancc, sup- 
port tasks, and administrat,ivc duties. Past studies have found that ship 
c*ommandt!rs of&n have sailors work longer hours cvcn when not at. con- 
dit ion III, in t hc interest of avoiding problems which could result from 
boredom and umfinod living. During the in-port phase, the Navy tries to 
provide its (‘rt’w mombcbrs grcaater opportunity for training and for rest,, 
loavc, and liberty. Hut it clucnt,ly cannot, dctcrminc how many C’IY~W 
Ri~~mbCrs it ml& to keep onboard to meet, wartimch in-port, work-load 
roqtdrcmcant s bcausc it has not, dcbfincld how many hollrs they will 
work. 

A third way in which t ho SMI) caoncacpt real modc~l fails to IWliStit*dly 
reflcc*t. t.ho sc*(~nario’s assumptions is that, for most ships, it makes no 
allowaru for the I’M and (‘M performed by watchstanders while on 
watch. As B result , the model inflates ship-manpower roqrtirt!mc:nt.s. 

Work on watch ou*urs either when caquipmcnt at a watch station that 
has no back-up bcco~llos inopcrabk :rnd rcquircs (:M, or when I’M Can bo 
combined with watch duty. Ausording to Navy officials, these umditions 
;Iw also c~xpc~ctod to ouur in wart,imc~. IIow~~vc~r, thcb SMI) c~on~~c~I~t.uwl 
model dots not. doduct maintenance work pcrf’ormcd by watchstandcr 
posit,ions during w&h duty from thch maintcnaru work load which is 
usc~i to dcbrivc non-watt+ posit,ion reyuir~~mcnts. This inflates t ho main- 
ttln;mcc work-load rc:quiremc~nts for non-wwt.chst.antIcr positions and, 
t,hort~for(~, inflates I)osit.ion rc~qiiircmonts for the ship. 

I’ast Navy stulicbs hwvc reported that watc+hst,andcrs do pchrform both PM 
and (:M while standing watch. In an August. 1971 st.udy, t hc Navy Man- 
power and Matcariwl Analysis Cc~nter, Pacific*, pointed out. that. I umsid- 
orablc amount, of I’M work is acu)mplishod by pctrsonncl on watch and 
that the dctc~rminwt ion of ws and PM work-load rc~quircmcnts fails to IXT- 
ognizck this. ‘l’hcb report stated that this problem results in double 
c+oiinting of I’M man-hours.” 



t’haptrr 3 
SMD Modeling Systrm Nerds Krfinemrn~ in 
Order to Improvr Act-urary 

If work on wat (-11 w~ro iIic~oI~l)or~~tc~d into t ho SMI) motit4, Inanl~~w~~r 
rcqriircmc9ts would btb 1n01x~ ;Iu*Iir;It(~. Navy Inanl~owc~r of’f’ichls tohl IIS 

that thy plan to 1lSS(‘SS t t1c t’xtc~nt of’ work l’c’I’f’oImcYl on wlltc*ll ;1ntl 10 
inc~lrIdc~ suc$ work in t’iItuI? valid;ItioIls of’ t II<> SMI) system. 

i 
. ..- _ ._. --_---__---. _ -.-_ - . 

SMI) Computer Simulation Anot hc~r w:Iy in whi(*h t ho SMI) Syst cm docks not Inc>cit t lI(b c~I’itc~t‘i:t 1’o1. 

I hd Not Reflwt sound n~odoling is that the c~omputr~r siJniIl;It ion dif’f’cars f’rom t 11c c3m(+q)- 

Assumptions of’ the SMD tII;Il nlodt4 in its tlilSi(* assumptions rcbg;IrdiItg f’;Ic*ilit ic5 rtI;IiIItc~r~~~nc~c~ 

Conceptual Model on FM (FM ). (‘onsc~yilr~nt ly, t lI(b validity ot’ FM rc~yuircmc2it s gcn(xit(~(l by t 110 
SMJ) SyStPJll is yllCW1 ioIl;ll,lc~. 

Ac+c~ording to tlIt$ SMI) c*onccptiJal ~nodcl, to d~~tt~rnlinc~ how JiuIty posi- 

t ions ii ship ncv~ls to cxrry out FM, analysts first tlct,c~rminc~ t lI(* tot ;I1 
amount of work t ht ncvbds to bc J)c~rforJnchd (WS, OIIS, I’M, (‘M, anti FM); 

t llcby nc3t dct crInint\ t 1Ic numbclr of posit ions nc~cdcd t 0 nun t lul wat r+ 
St iit ions Nld to fXTf’OI’m the shil)‘s PM, (:M, and 01 IS. ‘l’hCn, thy c~otnl~lrt~~ 

how much of’ t !I(1 FM work load t hcsc posit ions c*;tn also [XTform wit bin 
t hi (1st ;IblislIcd workweek standard. Sinc.c most FM tasks :II’c’ nonsl)c~ci;Il- 

izcd, thy GUI t)cl ~~OI~‘OI~JIIN~ by pcrsonncl ~‘JUJII difft~rcnt ocuIl);It ional 

spc~c*i:Ilt its and from dif’t’c~rrnt, divisions and dcpartmc~nts of’ t 1Ic SlIil). For 
c~sarnl~h~, FM whic4h no one in X I:ngincxcring 1)ivision has t imo to ]x~t’f’orJt~ 

(‘~1 Inost likely bc f’lowt,c~d to somconcl in Y IZnginc~c~ring Ihvision having 

~~N(T~SS c:Ipacaity to pc~rform this work. ‘l’hc SMI) grJidc4inc!s st atcl that addi- 

t ional posit ions it~x’ to bo gtacxItc4 only af’tcr t 11~ floating of (‘s(+(~s 
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Some’ Navy Decision-Makers 
110 Not [Jnderstand the 
Assufnptions of’ the SMD 
Mody’l 

usc~rs. Rather, sudl changes wcrc’ kept. in mtrnual pal)c~r-oriclntctl t’iics at 
diffc~rcnt sit.cs. l’hcsc filing systems result, in misfiled, lost, or mispl;ic*c4 
correspondence. ‘l’hcy further rcportcd that, t,hc lack of <,om~)rc~tic’nsivc~ 
file c*overagc may causcb crronc’ous manpower iinalysos and tic~vc~lolm~c~nt 
of incorrect. sMI)s. 

‘I’hc c!ffect,s of poor doc+unicnt.ation can bc swn in the oxampic of faili- 
tics maintenance. While WC’ found that c’xccss PM was not king t raw- 
fc~rcvi as dircctod *by the SMD conceptual mod(4, some opcrat ional 
officials and manpowc~r program officials wc’rc’ under the imprc~ssion 
that. it was being floated among divisions. Hy intcrviclwing t ho individrI;~l 
rcbsponsiblc for reviewing and approving changes t,o draft SMl&, WC 
iL’ilI’11t~d that he hid c~hIlgCd t.ht! pOticy I’~ypr<ting the t’tOdiIlg Of E’M Work 
load to prcvt!nt PM from floating among divisions, as ii rcsdt of’ :I VC31.biIi 
rc*quclst from the SMI) program offic*c. ‘I’his cahitngcb was n(5~cr offic~iaiiy 
doc~umcntcd by &her t hc rc\quclstor or t bra rcvicwcr ;lnd might not h;lvcj 
shown Up in any Validilti0~1 of the syst,cm. 13ccausc t hc c*hat$c~ WilS 
undocumented, opcut ional officials and some manpower program offi- 
cials rcmaincd unaware of t,tw changcb and of how it was increasing IllilIl- 
powr~r I’cquil.c~rnc\nts. 

- ______ ---.____..- 
FitlaIty, t hc SMI) modcling system dots not meet the rcXyuircrnc~nts fat 
sound modc$ng in that some’ rc3ponsibk Navy clc~~isioti-m;lkt~1.s do not 
rmtlc~rstand the modc4’s assumptions. An r~xamplc of the lack of full 
undcbrst anding about how SMIH iirf‘ dctcrmincd can bc scan in t hc\ (~;Iw of 

t hc iiavy’s ltclliability Ccntcrcd Maintcnancr (KM) program. ‘l’hc li(‘M 
program invoivc3 a dif’fc~rent approach to maintcnancc whc~rc the 
I-imount of I’M luformcd is rcduccd in order to incrcaso t hcl ;~vaiiability 
anti opc%ibility of tquipmcnt and, as a side effect, makcb mow maintc- 
n;~ncw~cw time avaiiablc for CM, 11owcvcr, rcduct,ion of t htb I’M work 
IOXd ~i~ltomatic,aily rcduccs t,hc time avaiiwblc for C’M since (‘M work load 
is dct,crmincd by H ratio being applicbd to PM work load. A Navy official 
told us that the impact of t hesc changes in niwintcnanc*c~ polky on SMIb is 
not c~lcarly rmdcrstood and that the cffcct of maintc~nanc*c~ t.cyiliI’c~n~c~nts 
on 1)osition lcvc~ls is not a considorwtion. 

--.___~ -.- --- -._______-- 

SMD System Lacks WC> l)clicvcl that ;i key contributor t,o the probk>ms in thc$ SMI) system 

Sante Necessary 
tlc~sc*rit)c4 at)ov(~ is some lack of cffcbc.tivc monitoring and c*ont rot. In l)ar- 
t ic*Ar, WP see’ il nwcl for more cff’oc1 ivc rovicw of the IiO(‘/I’O~: st ato- 

Management Controls mult s and improvc~d ~WmmlI~~iCi~t ion among system 1)ilI’t icipant s. 
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Na+y Has No Formal Plan SMI) ;indyStS lw th0 I~oC‘/I’OE St.~ltNIN’nt.S to dc:t,wITIiIN~ Whidl Shiph~~IIYi 

f’or~ Reviewing and IJpdating systems must be m~mnt~d, and t,o what. clxtcnt,, to perform wartim mis- 

I<OC/POE Statements sions. lioc’/i~ol~: st;itcmcWs dc3c2-ibc t.hn capabiliticts a ship is c~xpc~ctt~ti to 
l~ossc~ss and srlstain under variolls conditions of’ rcadinctss. ‘I’hc~ fiiavy 
not+ H t’ormal plan for reviewing and updating t hcse statcmcnts 
tuinls(~ sonic of them ovtlrstatc t,htb minimum dcgrce that systems must 
bc\ manntbd t,o au+omplish required tasks. ‘l’hc~ ovCrst.Wtt’m(Lnt,s t,ranslat tb 
into inflatc~d position rcyiiirc~mcnts. 

fl(x’/I~oC: stat tmtWs arc dc~vc~lopcd by I)cput,y Chiefs of K’aval Opcrat ions 
for W;trf’;lrc, not. by SMI) program officials. I Jntil t.hc early 1618Os, t.hcBstB 
stat (mcbnts wt’rt’ t.ypically writ.tcn in gc!ncral terms and wcrth not. kept up 
t 0 d;it.c. As ii rc3lilt, t hey somet,imcs rcsult,trd in manpowtbr rcyuircmt~nt s 
that wcrtb higlicbr t ban noc+cssary to opccttf ii ship. 

In t hc ch;u’ly 1 !Ms, Iiwvy officials t)ccam(~ conc*cxrnc!d with the growing 
numbc~r of posit ions that, the SMD process dc%c~rminc~d wcrc’ rcqilirod to 
oporat c ships. I~YWIW of’ bcrt,h constraints, t ho IGvy bccamca incrcas- 
itlgly less abk to staff’ some ships to the lc~t+i rc~yuircT1 by t.hc) sMI)s. 
(:onscyucnt,ly, rcportcd pcrsonnc~l rcadincss ratings wcro being lowcbrcbd 
atmarci bunk-c*onst rained ships. 

h’:IVy Of’f’i<~i~llS, t hT~~f’OIX~, St~lrtd to Uitidly mdyz(~ some tHK’/I’Ob: 
statcmcnts to make ccrt,ain that the tasking rcquircmcnt,s wcrc realistic 
and valid. Init ial rcvicws produced some rcducstions in ship-manpower 
rt~quirtmcnt s, such as the c~limination of a rcyuiromc~nt to umtinuously 
:I~;III an undcrwat,cr battery fire control system in Condition II, thereby 
reducing rctyuircmcW,s by 4 to 7 positions per ship for all frigates, 
dust royors, and cMsc%rs. 

Althoiigh such offorts sc:om worthwhile, t,hc Kavy has no formal plan to l 

t~nsurt~ that all c*lassc~s of’ ships arc’ included in thcb rcGcws. At prcscnt , 
ovcbn when a RW/PO~ st atcmtbnt, is corrcct,cd for one class of’ ship, the 
correct ion is not nthc*cbsswrily made for othor classc~s of ships with similar 
systems. For (9zmipl0, one surface wart’ilrcb official, upon reviewing the 
t askings for 5inch guns in one class of’ ships, found that, w change in 
wording from “as rcaquircd” t,o “manned with off-station pcrsonncl or as 
an evolution” rc~duc~cd manning rc~quirt!ments by 6 positions. The Navy 
ot’t’ic%~l, howcvtbr, did not make the same change to other classes of’ ships 
having this system. 

‘1‘hcb Kavy has no Wmal plan to cnsurc~ that the IK~~/P~E statements arc 
r)t~riodic~ally rcGcwcd and updated. Navy guidancct for the devclopmcnt 
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-.-- -.--__-. ~. 
of’ IW’/IYJE statcmvnts rtquircls that t llcsc st atcmcnts bc kept caurrcnt . In 
addition, Navy dircctivcs rcquirt) an annual rcviclw of all i+ivy inst rut- 
tions, which woiild include Hoc/I~oE: stat,cmcnt,s. IIowcver, the Kavy has 
no mechanism built into thc\sc! guidt4ncs that worrld verify that INX’/IYK 

statcmcnts arc!, in fact, kept currc~nt and rt4cwcd pc~riodic~;dly to climi- 
mite iinnccc3swry posit ions. 

In addition to lacking a t’ormwl plan to rcvicw I~O~~/POI: statcmcnts, c*ri- 
tcbria against which t IIC raK‘/rn~:s c~orrld bc ~~valiiatcd to t7\siirtx c~f’f’icic~nt 
rll;lnpow(lr-rt’qllir,~~nl(~nts tictc~rminat ion is also lacking. 

Comlfnunication Among l’hc SMIJ system u)ihl h-x~ bcncbf’it from m;m;i#ment umt rols that woitltl 

Yysttfm Participants Needs flirt her u~mmiinic~at ion among system participants. ‘I%(~ sc7~n;irio on 

Impr/wement whic4i t tic system is Iargc4y hscd c*onsists oft tic plwns. rcglilat ions, amI 
polic~ics dcvt~lopt~d by t tic IX’Nos, wtiilth ttita niodd and its (*ompiitt\r sinill- 

lation arc produc4 and maint:tinc~d by srvx) progr;im staff ~uitlcr hN’MC(‘, 
and the resulting authorizc~d position rcquirunc~nts arc IIt ilizcad by o1)t’r;l- 
t ional comm:mdcrs in the f’lcct . ‘I’0 onsiir(\ proper manpowt~r tlt~tc\rmina- 
tion, SMIJ-lJIYJgI%m stat’t’ must undcrst and t,hc> assimipt ions of’ t 1~~ 
s(x.9iari0, and opcrat ions officials must iimk~rst and how t tic SMI) program 
opcriitcx 

WC found that t hc c.ommllni~~ltion among t hcbscb c~t’t’icMs is not illwilys 
c~t’t’t~c*tivc~. Earlit\r in this c*lI:iptcbr, wc disc+usscd various probltms wit tI 

tlIc* SMD model or its computer simulation, which wt’ bclicvc illIIstr;It th 

that operational officials in gt~ncral do not Imdcrstwnd tiic SMIJ modt~i 
and how it works. In our opinion, t hcsc problems might not have aristbrr 

it’ opchrat ional ot’fic*ials hid brcn itware of the assunipt ions iIic~o~~~Jot’~itc~tl 

in t hc SMIJ modc~l and wcrcl atJlc to c*ommimiciItc~ c\t’t’W itrtlly wboiit t hcbm. 

I 

Conclusions 
----.---- -__--~~------..- .~_ _- -.-. .._.~ ._-. ._~ 

WtI lJc!litVca that, givcbIl t llc inl)Jortanctb of SMIJ m~in]Jowt~r ~~t~qlli~‘c~~~it’tltS to 
ttio Kavy’s planning nnd niiintIgtm(at of rcsoiirccs, it is inipt~rxt ivtb t hit 

t hc3c~ rt~quircmonts bca iis rt>nlist,ic+ as prx~tic*~il. I Iowt~v~r, our rtbvicbw of’ 
t.lIcl SMIJ system ident it’icd certain problems in its modcling that ~m~~lr~clc~ 

it, from ac*hir~ving t tic desired Icvrl of rc~alism. As a rcwult, ship-man- 
powor rt~quirc~monts may bc higher t ban t hcby need bo. Fitr’t h~rmorc, the 
IIst’ of compIIt,c\r modcling to dcrivc t,hc~sc~ qtIc%ionablc rc~qIIircmc~nt s 
co111d mislead do~ision-In~Ikcrs within IKJIJ and the (~on.pc~ss into 

tJc4cGng tht. they arc more valid than is il~~tll~llly the tww, 
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Recommendations to 
the Secretary of’ the . 
Navy 

I . 

I . 

l ( 1 ) lX~f’l(YatS f tl(l ~llll~~ll~lt 01’ sliil) Illilillt~‘ll;lll~‘~’ tiotlc~ ill J)ol’t, 
l (2) illtOtS I10 11101’0 SI~ll(Jil\r !‘Y(V t inic> ttlilll \VOllld l)C~ ~111011~~(1 hi wartinlcb. 
. (:j) iIlt rocllicx~s ii n4r1 iIllc1 in-J)or1 \vork\vc$ctk ~lti work-lo;~tl st;IIlci;Irtls, 

and 

(‘IlSIII’(’ t tl;l1 t tltl c’OIIlJ)llf(T SiIlllllilt ion ot’ t tic SMI) InOd~~l is c*olT(Y~1(d 10 
iIIIO\\’ FM \%‘(bt’Ji Jo;I(J ((1 !‘IOiIt ;I(‘I’()ss O(‘(‘IIJ)iIf ion, cJi\rision. iitl(J tJ(‘J):It’ttll(3tlt 
liIlc3; 

iIIlJ)I’OVO f JIO IllilIl~l~f’Ill~‘Ilf Of t JI($ SMI) J)l’O~l‘illll t0 IXYJll(‘1~ t JICb JikCJiJlOO(J Of 
I’IU IIIX J”‘“t~lmls by 

l ( 1 ) c5tabtistling il nionitoring systcmn t 11111 will t~c~rioclic~iilly rcl\ricbw t tl(> 
SMI) SyStc’Ill, IllOtl(ll ilSSllIllJ)t ions, :lIl(J ~lO~llIll~~Iltilt ion 1’01 ~‘lI1‘1’(‘Il(‘~v, il(‘(‘ll- 
I’ilCaav, ;lIld ~~OIllJ~J~~tt~Ilc~SS, illl(J LViJJ iIlc’Jlttitb t’(~ViC~WS Of’ SMI) ;lSSlltllJ~t iOIlS 
ty oJmx1 icml of’t’ick~ls, and 

l ( 2 ) ini~m~ving uminirlniciit ions, CSJNY~iillt~ bet wwn Navy 0J~mil ing 
OJ’f’ickIJS ;11l(J FiMlkJ)I’~~t‘iIIll StiIt’f’, J)#v J)t’()vitJiIlg tJl(> 0~)(‘IXti11~ oJ’J’ir~hJs 
wit tt il c~tl~lIlIlc~l for Ilof if’yiltg SMI) staff of c*tlaIlgc~s in s~tmat’io ~lssurtlJ~- 
tions illld ;I t)ilSiC* rincic~l.st;incliri~ of t tl(b pI’o(~(~ss1~s 01’ t 110 SML) system. 

Akency Comments 
arjd Our Evaluation 

N’tiih~ IMU) iI#*NYJ 0Illy Jlill’t i;illy with f tlo t’iticlings in this (‘tlilJ)11’1’. it 
~Y~ll~~lll~t~~YJ bVi( tt ItlOSt Of’ t 110 t~~~~~Ottlttl~~tltl~lt ions iltlci J)il1’1 iillly (Y)tl(‘llt~t~(‘~J 
writ Ii 1ticl ot tiers. 
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Chapter 3 
SMD Modeling Yyrtrm Needs Refinement in 
Order to Improve Accuracy 

1x)1) also disagrccYl wit,ti our finding that the shu) system and c~hangc3 arc 
not ~~tioyuwtcly docu~lcntcd. While I)oI)‘s comments cites ih numbu. of’ pro- 
c(hlros for maintaining docutncntation, t hc doc~rlmcnt at ion wo wcrc 
shown during 0111’ audit was clearly itlwdcqui1t.c. 
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Chapter 3 
SMD Modeling Syetem Nrcdrr Refinement In 
Order to Improve Accuracy 
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IXH) agr(~~l that, at t hc t imc of our review, not all IVavy decision-makers 
frilly rmdcrstood the SMI) proc*css. It stat.ed, however, that, instructions 
W(TP availabltl describing t.hcb system and that. the Navy was revising t hcb 
inst ruct ions to further rcfinc t hc SMI) system dc>script,ion. Further, t hc 
Navy plans to send key manpower officials to a new Ship Manpower 
Rrqriircmc~nts Training Course for specific t,raining in the SMI) process. 

Ix)I) also agrchcbd with our finding t,hat, at, the t,imc\ of our review, formal 
plans requiring specific, periodic IIOC/IY)E rcvicw and update wcaro not, in 
of’fcbc*t , but st atc4 that slich plans have since been put int 0 cbffitct . 

IMH) only part ially u)ncurr,d with our rc~commcnd~ltions. DOI) st.at,cd that 
t hc SMI) model will be ad,justcd by Sq~ttmbor 1986 t.o rcflcct only 3 
hours of’ Simchiy f’r(~c time for both non-wat,<,hstandci. and watc*hst,andcr 
posit ions in ordrbr to standardizcl Sunday frc?o time for the two position 
catogorios. IX)I) stat,ttd that it, would not further reduce’ Sunday free time 
to t tic 1 hour wc usr~f as an c~xamptc in our report since WC matic no 
analysis to sripport srlch a rctduction. WC agree that we did not provitlc~ 
analytic4 support for thcl 1 hour, and WC’ did not intend t,o imply that 
t hrb Navy shor~ld grant only 1 hour. Rather, WC wcrc udvocwt ing t,hwt t hcb 
SMI) model should allot no more Sunday t’rco t imcl t him would be allot.tc4 
in wii rt imc%. 

IH)I) caoncurrc4 with our rccornmcndat ion that work on watch should bo 
:uount,c4 for. It. stated that some of this work was alrt\wdy being 
;icac*oilntc4 for in SMDS and that an c%~luation WHS undchrway, to be coni- 
pkht cd by lattb fiscal ycwr 1987, to identify additional work on watc*h that 
c*o~lld bcl accomplishc~d wit tiout harming wart imc rcaadiiicss. 

I)OI) did not concur wit.11 our rccommcndation that a wartime in-port 
workweek and work-load standard should btr introduced int.o t hc SMI) 

modal, nor did [x)1) concur that. the SMD mod4 should bc ad.justcd to 
rt~!‘lcc*t t hc amolmt. of ship maintcnancc done in port. DOI) stated that t hc 
wdjrlst mcnt, shollk~ not bc made bccausc t,hc cntirc SMI) process is based 
on bciiig at sea for 60 days during wartime, not in port. For the retsons 
st atod on pagcb 55, WC continric to bclicvc that the SMI) model should be 
iId,jllst cd. 

1x)1) part,icilly concurred with our i,cc:ommcndatiori that the SMI) model bc 
modificbd to float FM across occupational, division, and dcpartmcnt lines. 
I)OI) stated that floating FM work load across ship department lines 

wit bout constraint was impractical since department heads arc individu- 
ally rcsponsiblc for assigned space condition and safety; therefore, 
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rctsponsibility for FM had to follow d(~~)nr’trnc~rit~rl lincx IJOI) Ilotcd, lro\v- 
ever, that the SMI) FM-~~l~‘~lS~lr’~‘Illr\Ilt plan is being itsc~i n~anu~~lly to idcn- 
tify “common use HEWS” whcrca FM (*iin float au*oss dq;irt niciit lines 
wit,tiout com~~romising authority and rc5ponsit)ility. E’iill autom;it ioii 01’ 
the SMI) modct to t’ioat FM wiii bc ~lu~ompiishcd by Sq)ttmbc? i!L%‘i. 

1x)1) conc*urrc4 wit Ii our rc~c~ornn~t~n~l~rtiori t hit managc~rs and iiscrs ha 
provided with a propc’rly documcntcd dcscript ion of’ t hc SMI) prou*ss antI 
statc.4 t,trat by Wobc~r’ 1986 rcvisc4 and iipdwtrd inst r3rc.t ions worild tJc\ 
issued. DOI) also stated that. a training course would bcbgin in .Jan~la~-y 
1986 to provide in-ticpt Ii inf’orni;ition for hkvy nianpowc~r* of’f’kials :~iid 
rnamigc~rs. 

WI) concurred wit 11 our rc~c~ort~n~c~nd~rtion to c~stwblistr a monitoring 
systcrn and improvc~ c~omniunicat ions among rn;inpowcr of’fic*i:ils. I)oI) 
stated that an initial in-depth rcvkw of’ thtb sM1) l~ogram is rindcrway 
and that standards for t’ut urc annual (‘NO rcvicws will t)c dct clrmincd by 
Scpt,clmbcr 1986. DOI) also said that c~ommunicat ions ar(~ being improvc~d. 
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Examples of Potential 
fat’ Reducing 
Manpower 
Requirements . 

. 

. 
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Chapter 4 
Examples of How Refinemcntw in 
Mrthodology, Assumptions, and 
ProgrammIng in thr SMD Program <kmld 
Rrdurr Wartime Manpower Requirements 

._.-.-.___ -_---- -- 
(‘. At wit PM work lo;id (discussed in ch. 3, pp. 45 to 46) was I’C~IIW~ by 
8) ~wrt~wf to J~rovido for PM accomplished in J)ort . 

I:. FM work IOiLd (disc*ilsscd in h. :), J)J). 40 to 50) whicah (‘at1 bo JNT- 
t’~l*Ill(~d by Hnyonc~ Was HbSOrbtY~ t)y <l~~J~~W~InW~t J)OSit iOHS. 

In table 4.1, wc show t hc cxtcat to which shiJ) man~)owc~r r(~qiiircmt~nts 
wo111d bcb rc~iuc~i aboard t,wo shiJ)s based on t t~sc wssumJ)tions. 

.l: Ship Manpower Reductions 
Various Assumptions Manpower reduction> 

uss 
Assumption set Peterson USS Hoel 
A Ellmlnatlon of MRPA allowances 4 9 

6 Ellmlnatlon of productlvlty allowance on PM, CM, and OUS 
work loads 8 21 

C Reduction of at-sea work load by 20 percent 3 7 

D Reduction of Sunday free time to 1 hour 10 19 b 

E Aborptlon of FM work load by department posItIons 9 5 

F Combination of above assumptions 19 48 
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(Xmptrr 4 
Examples of How Rrfinrmrnts in 
MethodluloKy, Aswumptioncr, and 
Programming In the SMD Program Could 
Hrrlucr Wartime Manpower Hrqulremrnts 

I~c~tl~lct ions in st~iJ)-rn~lnJ)owc~t. rcqrlirtmcbnts woiild not nt~c*css:irily 

cq1lat.c’ to cutI ing t ha Navy’s (did strongt h sinul t hr> Kavy cioc~s not 

rclc*oivo f’rinding from t hc (‘otigrt3s f’or all its I.(‘yllii.(‘ni(llits. I Joww~~~~, 
sitico t hc hby’s manpower rcquironicnts f’orni t ho hsis f’or its J~I*- 
sonnt4 budgc4 rqric5t, which, in turn, forms t hc basis for t hcb (bngr~5s’s 
;mt horizat ion of’ ~)(~sonnd c~uf st rcngth for t hcb Navy, it is likely that ;I 

signif’icant port ion 01’ any rc~i~ic~c~l ni:rnl)owt7 rcqriircmcM s would b(h 
tit her av;iilablc t’or wallocxt ion to i~roas of’ tioc*rinit~ntc4 nc4 to imJ)rovcl 
r(7Ldinoss or c~lirninatt4 wit Ilout hrming rcatiinc3s. 

Ag 
: 
ncy Comments and 1x)1) st,rongly tiisagrcv~ci with t ht* f’indings 01’ this cha~)tc~r. Whiltt I)oI) 

Ou Evaluation 
~igrt~d that ccY ain rc~f’incmt~nts to t hc SMI) modd arc appropriat 0, anti 

t hit thc3c htvcb bt~c~n or will t)cl irnJ)l~~nic~ntc~cl to t hcb maximimi cost -cl’t’c~(*- 

t iv0 cxtclnt J)ossit)k>, it did not agrt~ that all of’ t lir> assrinipt ions wo ~iscd 

would bo valid adjustments t,o the prcscnt SMI) model. 1x)1) had a numbcbr b 
of’ c+ommcnt,s c*oncx!rning the lack of’ rigor in t hc assumptions WC used in 
o~ir cast study ot’ t.hcb two ships. I)oI) also statul that rr~dric+tions ~+aIw- 
latcbd for only two shiJ)s utilizing less rigorous J)ro(+edurcs t ban our own 
rq)ort rc~cummcds cannot bc projcctcd to the Navy’s fled as ;I wholly. 

WC agrc\c that some of’ our assumptions could bc yucstioncd. WC wore 
not and a~ not advocating that t hc Navy adopt th assumptions WC’ 
r~scd in our r~xamJ~lc~. For most of these assumptions, the lack of doc*u- 
mc~ntation in t hc Navy’s program makes it impossible to validate cithe~ 
the set. 01’ assumJ,tions WC’ used or those J)rc:scntly incorporat,crd in thtb 
SMI) m(KkJ. 
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Examplcn of How R&lnrmrnts in 
Methodology, hwsumptions, and 
Programming in the SMD Program Could 
Reduce Wartlmr Manpower Hcquirrmcnts 

DOI) did IlOt il#XYa that the MRPA iIIld th J)I’Odllc*t ivity aJJoww~Ic~c~s SJIOIIJ~ 
bc cGminat.cd t)i~c’:iiiso, ai~i*ording to 1x)1), t hiby w~~ro di~vc~lo~~c~ii 1’roni 
ostt~nsivc saniJ)ling mid iIr0 being aJ)JCd to r;iw prodiii~t iv<)-t inio Hi- 
mates. liowcvt~r, nibit ticr 1x)1) nor t 11~5 Kavy J~rovidt~d any cvitii~nt*c\ to 
subst;mti:ttc how tlI(> s:tmJ)ling w>Is :tc~tIIally donc~ or how t hcb t imtb ost i- 
miitt’s W(‘I’( dPVdOJ)lYi. 

IX)11 2llS0 notc4 t ht \2’(’ ( 1 ) 0t’fc~IxYi I10 dO~~llITlt~~ltilt iOII in SllJ)JNbl’t of tJii> 
20-JNT(‘t’Ilt rtldrIc*tioii Oft ha :lt-ScTl l~~~litltt~llil~~~~t~ Wot*k 10~lCi tIl:lt (+0lllli t)(> 

J)lTt’OMl(\d in JKU’t ;lHli (2) did IlOt C%J,J:lill tlOW SIIC’JI Il~;l~Ilt,~~IlilI~l~~~ WOldi 
l’;lIl h acx*c~Ilntcti f’or whc~n no in-J)ort sc’gmcnt is inc~li~d~~d in t lit> \vilI’t init* 
at-soa SMI) mod(4. ‘1‘110 IGvy lacks sut’ficaicbnt data to ;~llow us to ~xlt~~~l;~t(~ 
t lltb tlXii(*t :tmoIInt 01’ in-J>ort titsks tllitt h>tvlb bcbcn inc*ludc~d in t 11(x >It-scbit 
Il\itiIlt(~11~1I1(‘(’ work iO;iCi. Also, thr SMI) model fails to providib for an in- 
J)ort J)ttriod zind to rc4ist it*ally rc~t’loi*t that in wartimt> some shiJ, maintcb- 
~lNl(‘P Witi t)O tiOIl1~ iI1 JbOI’t WilcTC t JIG N:lVy JlilS ilitt’l*Il>lt iV(‘S Slll’il ilS t JMb 
llSlb 01’ collt I’actoI’s, SJIOl*O-b;lSOd J)t~rSolIIIt~J, or r‘t‘Sci*ViStS to giht t hc\ work 
dOlW. 

IKID >IISO <lis;~~rt~t4 t h;tt t htb standard workw(>(>k SIWII~~ be in~rt~ils(4 to 
76 hours for hot 11 wat.~hst.andcrs and non-watc,hst;tntlcrs by rc~ducing 
Siintiay t’ri~ t inic 1’rom 1 1 hours to 1 hour. 1xm st at4 that, we J~rovidc~d 
no analysis to siipport t hc rcduct,ion to Sunday f’rcc t imc below that non 
ut ilizul in t 111’ SMI) mod~4. WC WCYC’ not rot*ommonding that t hc workwtxck 
btb inu’etst4 to 76 hours by rc4ucing Sunday f’rccl timci to 1 hour. I<iIt M’O 
did yuost ion thv amo~mt, ot’ Sunday fret\ t imc now being i~llowt~(i for in 
t ho t+llrront workweek and ro~~ommcndt~d that th Kavy stlldy this isslIt> 
IIn(i ititSliItli~ in t JIP SMI) model only thcb :InloIInt <)t’ S~lnduy f’rctt time t 1Iat 
woilld t)ca ailottt4 in wart,imc. . 

l 
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The Wartime Scenario ‘1’11(, w;II*tim scx*IliII%) I’c~t’c~I‘s to t tlo J)I’OtMt)k~ St I’;ltC$y ilIlt 11101 ~l0ClS of 
oJ)(cIt iotl to t)cb c~nl~~loyc~i by t tI(* I’.S. Navy clIlI.itlg a ~‘;II’ to tllclcbt t IIO 
c*sl)c~*tcd t tm~;it . ‘HIV scxmirio is not ;I singlo c*odi t’icd cloc~itmc~tit brtt (3)1l- 
sists Ja~*gdy of’ JkItls. ~m~~j~~c~tioIls, ~IMJ assll~llJ~t ioIls tic~vc~loJ~cd by 1~~~ 
IX’NOS. Many ot’ t Ito sc*cn;trio’s basic :tssrttni)t ions (m t)tt tlctrivcd front 
sitc*tt cioc*ittitc~tits as Navy polic*y st ;ttcmcmts, itist t*ti(d ions, rcgrtht ions. 
st ;~IldiIId oJ)cxit ing ~~I~oc~c~tirIr~c~s, anti t 11~1 I~o(‘/IJoIc st ;ltc7llvnts th5do~~cd 
t’or wc*ti stiilb. 

~‘ottdit~ion I: Ihtt t,lc Rc~~tditic~ss. Ail pcrsonnc~l ilIT cotitinitoitsly alct’t. All .-- 
~)ossiblc~ OJX3Mt iOIlill SyStNllS itI’(’ Ill~lIltl~d iln(i OJ)OI’~lt ing. KO Ill;litlt~~tliltl~Y~ 
is c~spc~ctcd c’>icq)t that rout indy msoc*i;tt,cd wit It Wiit(*tlSt miciitig ;tncl 
ttrgont tapirs. Mitxitntttt~ ox:ptlctcti C’I*OW <‘tldttritn(*(~ at condition I is 24 
(wit itiitotts tiorrrs. 
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and operating Maximum cxpcctod crow ondurancc at, condition II is 10 
cant initous days. 

@ndit.ion III* Wartime (hising Ibdincss. Opc~rational systctns arc .d----- 
manned and operating, its necessary, to conf’orm with prcscribcd I<O(‘s. 
Accomplishment, of’ all normal underway tnaintcnancc, support, >ttld 
administrative f’unc*t.ions is c~xpcc+t.cld. 0pportunit.y for 8 hortrs of’ t’cst is 
provided per man ptlr day. Maximum cxpec’tcd crew (~ndttr;m(*(~ at cotrdi- 
t.ion III is CO contimrous d>lys. 

Condition IV: I’c~~tc~ct.imc~ Chtising Ihadincss. Oporat ionwl systctns 2tt.O 
normally manned only to th oxtcnt. ncccssary for cf’f’c?ctivc\ ship (oontrol, 
Jmpulsion, and sccttrity. Accomplishment of all ttndcrway tnaintc~nanc~e, 
support., and administ rwt,ivc filnct ions is cxpcct.cd. Maximum advantage 
is twkcn of t,rainitig opportunitit~s. KxpcYTcd <‘I‘CW cndurancc~ at (+otidit ion 
IV is not manning const rained. 

Condition V: In-port ICcwdinctss. Systctns and watch stat ions ;trO rnannc~d 
to the cxt,cnt necessary for cff~~ctivc opt~rat,ion as diet at4 by t hc 
cxisthg situation. Watch stations arc assigned as rcyuircd to providt~ 
acicqttatc sccurit y. I’c~rsonnc4 on board arc at, all times ad(quat,c to meet 
ant ic*ipatcd in-port camcrgcbncaics and pc~rform in-port f’unct ions as prc- 
scribed by unit 1COC:s. Accomplishtnc~nt of’ all rcquircd maintonanc+ca, SUJF 

port., and administrat ivc functions is cxpt’c’t.cd. Maximum advantagca is 
twkcn of’ t raining opportttnitics. Stt1).jcct to the foregoing rcquircmr~nts, 
t,hcb ct’cw will l)c provided maximum opportunity for rest, ltbavci, and 
lit)crty. 

~-..- 

SMD Conceptual Model J TSitlg t hP W:lt’t inlt~ S(‘(~IlilI’iO, t Jlc SMD J~ro~I’wtl~ Skiff has ~‘reiltcd il (‘Otlc’c’JP ..- 
flI;lJ tnotkJ of w;trtitncb ship OJ)t~tYlt,iOnS by dct mninitlg ship work load 
and st,;it’t’ing statid;trds. 

E’iVc major tyJ)c% of’ work at? pcTt’ormcad itboitrd s~rf’it~‘c h’:lvy shiJ)s: 

wat,ch st,ation (h’s), own unit, support (01 Is), prc>vcnt,ivc tnaintc~nanu~ 
(I'M), c!Or’t’ect,iV~~ maintcYXmcc ((:M), and f’acilit,ic% tnaintc~n;lIlc~c (FM). Jtl 

addition, tondcrs :tnd repair ships have work load chssifbd as c*ustotncbr 
SllJ)J)OI’t , Which Nlt,HiJS providing I’cbJmir illld SllpJ)Ort S(‘I’Vic’(‘S t0 th0 J’JOCt . 

‘I’ttrb tnanpowc’r rcqttircd to accomplish this work const,itut OS a ship’s 
ot.~~tniz~tt,ionaI manning, which is the number and type of’ posit ions 
ncarGd t,o obtain I’1111 combat capability in condition I, t.o m;tint,ain condi- 
t ion III on H minimum thrcbc-section watch at sea, and to acuttnI~lisll all 
ot’ :I ship’s work in c*ondit,ions III, IV, and V. 
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Watch st,::t.ions ark ship positions responsible for manning esscWi;tl ship 
syst.oms, subsystems, and cyiiipment-such as cnginccring umtrol, ship 
umt rol, and combat systems. l’hcsc positions must, be manned on :t um- 
t inrling basis for t hc prop(br and ct’fcctivtb cicf’ense and sat’cb f’un(*tioning 
of’ t hc ship. lCxanplcs of’ ws titles arc Lookout, ‘I’olc~typc~ Operator, 
JI&nsman, and (‘onsol~~ Operator. 

PM involvos t h(% pl~uic~~ or sc~hcdulcd maintcnan(acl of’ship cquipnWnt . PM 

I’c’qllil.clrnc~nts ar(’ detcrminc4 through analysis of rcyuirc~d mwintcnanc*e 
ac*t ions gc1nc5rat(4 by the I’lannod Maint,cnanccb System of’ the Navy 
Maintcaanu~ and Material Managcmrbnt (3-M) System. ‘I%(~ 3-M Systc*m 
st ilmlwt,c~s ( 1 ) thcl I’M tasks to bcb pcrf’ormcd, (2) the f’rcqucncy with 
which t hr*scb tasks are to bc ~ic~c~omplis~lc~ci, and (3) thcl amount of t imcb 
roquircd t.o ptbrf’orm t hc work. 

(‘M involves rmsc~hc4ulcd maintenance that is necessary bc~auso ot’ the 
nialt’lmCt ion, faililro, or d(~tc~rior~lt.ic,n of’ cqilipmcnt, Most CM rtquirr~- 
ments arc dr~tc~rmincd through the wpplic*at,ion of’ ratios of’ I’M to (:M. Il’or 
c+~c~t ronic tbqilipnicat , t hc Navy allows 1 hour of’ CM for savory hour of 
rc~quirc.4 PM. For a11 other eqilipmcnt,, it allows 1 hour ot’(‘M for cvcry 2 
h~u-S 0t’ I’M. 

olis involves adrninist,I.~ltiv(I, rc5ilpply, food s(~rviu~, mc!diuil, and utility 
tasks; as well as special ovolrltion tasks aboard ship t.h;tt rcquiro :I desig- 
nat4 portion of’ship pctrsonntbl to work togothcr to acum~plish spctc4f’ic 
t’unctional capabilitic~s, such as rcbf’ueling, rcprovisioning, and anc*horing. 
SMI) I)roc*cdil ros (*all f’or 01 IS rcquirtments to b(b dotc~rmincd by analyzing 
t h(b t imcb and skills rt~quircd to porf’orm the various OIIS tasks and how 
ot’t(an t.hca tasks ar(~ ac~c~orn~)lishc~(i. 

VIM involvc\s t h(\ c*lrbaning and sanitizing ot’ all habit able areas and for b 

l)rrasclrving t 11~ hull, dcc:ks, slll)c~rst,t’ll~turc, and c~quipmc~nt against. corro- 
sion and dc~tt~riorat ion. Analysts dcrivt3 FM rc!quircmonts by ( 1 ) mca- 
suring ;I ship’s fiicgilit ies-such as dctctrmining the gross area and 
material makeup of’ floors, wwlls, and ceilings, and (2) c:ounting t.hc\ 
nrmibor and type of’ c~ompartmcnts, c\quipmcW, anti f’ixt,urcbs--sllc+ as 
thcb numbr*r of’ ligtlts, mirrors, desks, sinks, and toil&. Analysts thcln 
apply basic industrial work standards dcvc4opod by t.he Gcnoral Scr- 
viu%s Administ rat ion to derive the time rc~quirod to pc~rt’orm various 
tasks rtbquh.4 to (~1~~1, paint, or othrarwiscb maintain t.ho ship and it,s 
t’;ic+ilit.ic3. 
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This review is H Jctrt of our larger examination of manpower programs 
ii(*ross IH)I) to HSSCSS whet her t hcb scrviccs’ policies and procedures for 
dctormining manJ)owcr rrquircmcnts accurately identify, through sound 
and rigorous J~roc~~ss~~s, the quantity and quality of manpower needed 
for m~tional tlc4’c~~sc~. While originally self-initiat.cd, this scrims ofjobs is 
now being done at the rcyucst of thrl Chairman, 11ousc Committee on 
Armcad Sckrvic*cs. In this rcvicw, wo f’oc~ls on t hc> Navy’s ShII) J)rogrwm, t hc 
JWO#'NlI by whicmh t hc Navy dotcrmines it,s ShiJ,-I~~~lI~J)OWcI‘ 
rc%quircmcN s. 

Wc 1Inclt~I~took t tiis st.litly t,o HSSCSS t,hc oxttlrrt Lo which the Navy txIscd 
SMD 1’C~qliirCm~~nts on sound and suJ)J)ortablc industrial cT$incYTing pI’in- 

c~iplcs. Spccif’ically, our ob,jo(‘tivos wc’rc to assc’ss the validity and rolia- 
bility 01’ t hci data usc4 t.0 comJ)ut,c stliJ)-rn;~I~J)ow~~I, roquircmonts; to 
ilSS(‘SS t hcb c~xtcnt to which and t h(b mimncr in which the data is ac~tll:llly 
llsc4; and to ;tssoss t hc oxtc~nt to which t hcl data is Systc~miiticTilly 
rc~vicwc4, monitorc~d, and liJ)dat cd. 

WC rt~viowc~tl t ho SMI) Inct hodology for kivy slItfaccb shiJ)s. WC cXxcaludc~tl 
slibni;irinc+i J)rinciJ);illy tuaust~ of the riniqiio charactc~r of’ t hc subma- 
rinc c~nvironmont , suc*h as highly const rain4 working :II*c~s and, in 
some uis(3, :tltcTn;it ing crews. WC visited t hcb following J)rinury loc~:~- 
t ions during oiir rovitw: 

l JhaJNty (‘hiof of h’avd ()pc‘I’at ions (I)(‘No) for M:UIJ)OWN, J’c~~~xmIlc~J, ;lncJ 
Training, Wirshinj$on, IX’, 

l IK’No for Srirt’acc~ Warfare, Washington, I>(:, 
l Naval Sea Systems (:ommand I Ieudquart,crs, Washing on, IX‘, 
l K;lvy I~~II~J~OW~~I~ I:nginccring Center (h‘AVMbX‘)-f’or’IntI’Jy thcl Navy Man- 

J~OWCT and Matc+al Analysis Centor, At,l~rntic,-I\‘orfolk, VA, 
l (?~~INK~~T in (‘hitIf, Atlantic Fleet, Norfolk, VA, 
. (:ommandc~r, K‘av;4 Surt’aco Force Atlantic Fleet , Norfolk, VA, 
l heavy .Man~)owcr 14~nginc~cring Center J)cta<,hment,-formerly Navy Mm- 

J)OW~T and Mat,cCll Analysis Ccntcr JJacific--San Diego, CA, 
. (‘ommandc~r in (Xiict’, l’acif’ic Fleet,, Pearl llarbor, III, 
l (:omrnander, Naval Surf’acc Force, Pacific Fltbct, San l>icgo, CA, and 
l !i;ival SCH SiiJ)J)ort (:ctnt,cr, l’acific, San Diego, CA. 

At each of’ t hcjsca loc~ations, WC’ intcbrvicwcd key officials rcsponsiblc for 
dc~voloJ)ing, maintaining, and utilizing various data base% used in t hr> SMI) 

J)rogr;-lm to dc~vc~lo~~ functional work-load standards and manJ)owcr 
roqilircmcant s. WC ;rlso rcvicwcd applicabk SMI) program pohcics and 
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In addit ion, we visited f’ivcb Kwvy In-S(trviec I5nginccring Agcbrrc+s lraving 
rc~sy0nsibilit.y for dctcrrnining rnaintcnancc~ rc~quircmcnts for t hosc~ slril)- 
i)o~r~d-(,cliJipJncJit itrbnis irxlrrdcci in our sarnpka. Frrrthcr, we ;rcx*oJnlxr- 
nicd and obscrvcbd analysts from NAVMFX’ and t,hc dctxhmcnt irl San 
Diego during portions of’ on-board surveys of the IN Mount Whitney 
(1,(X:-20) and 1 JSS .John A. Moorx~ (FFG-19). WC also visitcvl t lr(l I JSS 
I’c?tc~rson (IN)-91i!)), I ISS 13ainbridgr ((XI%-25 ), and t hc I ‘SS ‘l’r~s~~aloos;~ 
( Is’I’-1 187) t.0 CiiSC’USS t hC dC%+)~,JIrN~t anti :ld(‘qll:rCy Of t lr(’ SMIrS dC5’CBl- 
opc~i for t hcw~ ships. 

WC limited our study to thcb way in which t hcl heavy uses t h(b SMI) l)ro- 
gram to dc%~rminc its rx~qrrirx2mcnt.s for enlist4 posit,ions, wlric*h (*on\- 
priscx the Jnajority o!’ a ship’s workt’orcr. WC WCI’C rrnablc t,o ox;rmin~~ 
how t hcb Kavy di(Q~rminc3 its of’f’icc\r rcquircmcnts tuirusc, in r k~~1~~bt~1~ 
1983, the Navy cst ablishcd a nctw syst,cbm to dct,crminch t lrescl r*eyrrirc~- 
Jn(\nt.s, and it was under review and revision at t trc1 timct of’ this sturdy. 

(:ost and t.imc const rwints m:& it, imprac”t ic?rl for US to review all t 11~ 
st antlards in t ho data base usc~i by NAVMIS or even ii statist ic*al sampI 
of’ t hcbrn. This ciwt.a base is vc’ry cbxt.cnsivc. For c9amplc, ~\‘AVMIX”S w:rt(*h 
stat ion base cant ains ovt~r 1,200 individrral umdit ion r rI vc’s st and~rrds 
for the LX dit’ftarcant srrrf’ii~o ship ~lassc3 (323 ships) t,hat wore part ot 
t.tro activcl t’l(vtt at t ho tinrc of’ our review. Also, t.ho Navy’s :3-M pl~rnnc~i 
Jnaintc:Jiancx~ syst.cJn crmt,ains over ~iOO,OOO individual shil)boud maintc- 
nancc~ requironient c*axls which t.hc SMI) program uses t 0 est imat (b I’M 

w( ,rk loai. 

‘1‘0 rcvicbw tire! WS data base, then, WC umcx~ntratcd mainly on rcclrrirc~- 
mc>nts for c*onditioJi III, which acurunt, for t.ho majority of positions 
roqrrir’t~d 0JI bvy sliips. Conseqrrcntly, ~(3 revicbwcad tht\ st,andards for all 
(55) coondit ion III ws cnlistcd positions rcqrrirc>d t’or onch s;rmplc ship. WC\ 
rcitsoncd t.hat rovicwing the whole opctrat ion of t ho sample ship, rat,lrcr 
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AS 0111’ S;ltll~)l(~ shil), \VC’ S(al(Y~t(Y! t 1lC> 1 :SS I’c~~c~t’SOtl, I)f)-l)(i!). ;I S~)t’lliltl(‘(‘- 
C’lilSS dc5f t*oyc’t.. wch st~l~~c~tc~c! this 4liI) 1’01. t ho t’ollowitl~ t’~~;IsotlS: 

l A( t ho t itiicb 01’0111’ txbvic5~~, t Ilo S])t’lI;Itlc’c~ c*hss Wils not ~rlltlk-(40tlSt t*ilitl(Y!; 
t ~l(btXbt’(bt’(b, t tit\ f’llll SMI~-~~‘tl~~t’ilt~‘d tltiltl~)OW~‘t’ t~~quit~ctll~~tlf W;IS ~lllt!IOt~iZC~C! 
for tttost of tIIc+x~ sllile. 

l AS Of’ Al)t‘il 11)8:3, f tl(\ S~~t?I~ltl~~~~ C*l;lSS WiIS t tl0 S~Y’Otl(! 1;lt’dt’Sf sllil) C’lilSS 
(:jf shifts) in t tt(> Kilvy. ‘l’tl(b IiIt*~(‘St c.!iISS, whic*ll WilS t tI<l f”f<‘-1052 KIrOS 
cdass, is httlk-c*otlst t~ainc~d. 

l ‘1’110 S~)t’lIiltl(‘O C*lilSS is 0110 01’ t ho K>lvy’S tlOW(‘t’ Sllt’t’~l(a(a ships :Itlt! C’Sl)C’- 
t*it~tl(x~(! SC’VC’t’ill tlliltltlitl~ pt~Ot)lNtlS Whtl first itlt tY~t!U~~~Y! to t tl(* t’l(Y*t. 

l ‘f’he I BS f’c~tc*t*soti was in pot? dtit*itig t hc t ittick 01’ our t*cvicbw. 
l ‘!‘k 1 ISS !‘c3~cTSotl tliId ~ttl(!~T~Otlc~ an SMI) t?ViCW iIt lhCb t ittlcl 01’ 0111‘ fk!t! 

work, :ttlt! wot*king p:lJ)c’t’S SllJ~J)Ot’titl~ th($ SMIl ~!~~v~~!OJ~ttlc~tlt Wt’t’t’ t’(?Idi!y 
;tv:til;tt)l(\. For most ships, t hcbso suppot-ting working fxtfx~rx WNV not 
iIV;ti!d)!(b t)e(‘illtsc it is NAVMIK’s ])O!iC*y to t!t%t t’oy t hctll af’lct‘ t hc SMI) iS 
Inttdishc~c!. 

4 ‘1’h I JSS f’t~tc~t*sotl is t+(~asotlitbly r‘cpr’c~sc~ntwt ivcb since m;ttly of’ t ho ot ht. 
ii(*tiV(b KilVy 4liJ)S t*(qttirx~d ;tnywhx~ f’t*Onl 9 to 40 pc~t’cYYlt Of t h(b c7mc!i- 
tion Ill watcsh stations found on the f)f)-SK:1 class ship. 

It1 ;td~!itioti to thtt f’c~tc~r%)rl, tk IISS ffO(~l (f)fK;-IZ), ;I11 Ad;lttlS C’lilSS 
ticst t*oyor, Was sc~ltY*tcY! ilS it scumt! shif) ttpon whic*h t,0 itSS0ss t ho cbf’t’tY+t 
of vwtiorts C*~tittt~C~s in SMI) mc~thodology assttmpt ions. WV f#~t~f’ormc~t! no 
clc~twilod rcvitbw of’ t 110 pt’ocodur’os rtscd in dovcloping FM work-load stub 
t!;ttx!s. Nor tiic! wo rovicw t tic> proccditrc that Lho liavy O~~~~tf~at~iotr~iI 
fh~vt~!ofm~c~t~t am! Analysis (:cntc~r USN! to dcvclop t hc Mamtal of’ Navy 
!hlistc~d Mittlf)()wCt* and f’c~r’sonnd Classifications and OcCltI)itt ional -~ 
St;tttc!wt*t!s, which the SMI) fuxqqxm uses to derive skill and r;tnk txqttit’cb- 
ttlcbtlts f’or positions aboard ship. 1’h(~ d~~vc~lopmcrlt of this rtl;IIlltil! will bcb 
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the subject, of’ anot.her GAO review focusing on the ~r’~~dt~-dct(~~‘rnir\~lt ion 
procc~durt~s USNI hy all t hc military services. 
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Comments From the Department of Defense 

ASSISTANT SECRETARY OF DEFENSE 

Mr. Frdnk C. Conahan 
Director, Nat itln‘il Security 

and International Affairs Divisiotl 
U.S. General Account iny Off (cc 
Washingtt)n, DC 20548 

Thiq is the Department of Uefanse (DOD) rrsp<,nse to the 
General Accounting Off ice draft report, “Navy Manpower: I in p r o v t’ d 
Ship Manpower Document Przgram Could Reduce Requirements,” dated 
29 October 1985, (OSD Cast! 6868/GAO Assignment Code 967111). 

The GAO rrport will be Iuseful to the UoD in making 
refinements to the Navy manpower requirements program. ‘The DoD, 
however , is concerned with the overall tone of the report and the 
impress ion it leaves that rrduc t ions in manpower requirt?mrnts 
translate directly into budget savings. The report al so gives 
the false impression that the Navy manpower requirements program 
is seri,)usly flawed and has little or no analytical basis. On 
the contrary, the Navy’s Ship Hanpower Document Prtlgram use9 the 
latest and best techniques available to develG,p manpowpr 
requirements. 

In addition, the resout-ce imp1 icat ions of adopting the GAO 
recommenda t ions that concern reductions in requirements B II d 
funded resources need t<, be clarified. The Department has never 
received full funding of its requirements, in either end strength 
or dppropriat ions. Although adjustment? in requirements md-y 
result from st>rne of the draft report rec<>mmendntions, the 
ddJustoents CH” not be translated rnto end strength or budget 
rrduct ions. The .IdjuRtments would only reduce the difference 
between the actual requirements for the Uepartmrnt and the 
maopower end strength actually funded for the Department. The 
GAO report, unless clsrif ied in the final version, wil I lead some 
redders t 0 infer that budgetary savings nrr directly available. 
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Furtherm~)rr, thr draft report is based ,,n inf,,rmat ~i)n 
involved irl a review ct,nductrd <)vrr ,% tbf~) ye.rr period. ‘lhr Navv, 
therefore, has a 1 ready initiated corrective act ion f,,r many <)f 
the cited deficiencies, ,lnd nthrrs have brtzn overtaken by tuvr’nts. 
‘The Navy, for example, has cons~,lidated management of its vari~rus 
menp**er requirements drtrrminat ion prt,gr,ims under thta N;lvy 
Manporer Enylneeriny Pr,,g:ram (NAVMEP) in thta Office ()I its Drpty 
Chief of Naval Operations for Manpower, Personnel, and rr.lining. 
‘This consolidation was nccompl ished tl> enh,lnce management 
effectiveness and t<j improve guidance to the various elements <If 
the Navy manpower requirements development program. T h e i m p r I) v e d 
guidance includes policies srrch as those mentioned in the draft 
report, The Navy, therrft)re, has made subst.antial strides in its 
pro~rame for manpower requirements determination. These progr.rms 
are conptex and dynamic, however, and minor problems will always 
be present. The Navy is continually reviewing and solving these 
problema that are often the result of ,dalid differences of 
opinion among rat iona I and reasonable program managers. 

Detailed responses to the draft report findings and 
recommrndat inns are enc IL>sed. 

Enc 1 osures 

AC IG Arslstant Secretary of Defense 
(Force Management & Personnel) 
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GAO UKAE"T KEPUKT DATED 29 OCTOBEK 1985 
(GAO CODE NO. 967111) OSD CASE NO. 6868 

"NAVY MANPOWEK: IMPROVED Sl1lP MANPOWEK 
DOCUMENT PROGRAM COULD REDUCE KEQULKEMENTS" 

FINDINGS AND RECOMMENDATlONS TO BE ADDRESSED 
IN THE DOD RESPONSE TO THE GAO DRAFT KEPORT 

" * * * * 
F 1NDINGS 

FINDING A: Importance of Accurate Manpower Requ&z~~l?_ts To 
The GAO observed that a cost effective work force <s 

important to the Navy for three major reasons i.e.. (1) because 
the Navy personnel costs are siqnificant. accounting for about 33 
percent (over $30 billion) of its total budget, (2) because the 
Navyls expansion from 535 ships in 1982 to 600 by L990 will 
require an estimated 49.300 additional active personnel at d cost 
of at least $1.1 billion annually (at fiscal year 1986 pay 
levels), and (3) because the number of personnel required to man 
Navy ships has grown so much. there are not enouqh bunks to 
accommodate them. Based on its analysis of berthinq capacity on 
344 deployable Navy surface ships active as of July 1984. GAO 
found that approximately 60 percent of these ships will have 
exceeded berthing capacity by fiscal year 1986. GAO concluded 
that since it is not the Navy's policy durinq peacetime to "hot 
bunk" (i.e.. assiqn more personnel to a ship than that ship has 
available bunks), growth of requirements in excess of berthinq 
capacity can have adverse effects on readiness. (pp. 2-3. GAO 
Draft Report) 

DOD RESPONSE: CONCUR. DOD aqrees that a cost effective work 
force is important in view of personnel costs. particularly the 
cost of personnel for additional manpower positions required for 
Navy’s future 600 ship fleet: in context, the term "cost 
effective" means the least cost manpower mix which will provide 
assured combat capability. Navy's SMD process is structured to 
that end, to describe the minimum quantitative and qualitative 
position requirements necessary to provide required wartime 
capability. DOD also concurs that position requirements for many 
ships have grown as a result of the addition of greater weapons 
system capability and that position requirements for some ships 
exceed berthing capacity established under peacetime policy; 
however. full personnel readiness in wartime is ensured by 
mobilization plans to augment ship's personnel to full manning. 
Peacetime berthing standards will be relaxed in order to 
accommodate the additional personnel in wartime. 

0 FINDING 6: 
Watch 

Problems With Procedures Used To Determine Nqvy 
Station..W!Sl.Reguirements. Because WS manning accounts for 

a large portion (18 to 46 percent) of a ship's total personnel 
needs, GAO observed it is especially important that rigorous 
procedures be used to determine WS standards. which secve as the 
baeis of WS requirements. GAO found. however, that (1) 
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documentation maintained in support of the WS standards was 
genetally incomplete OK lackinq and (2) that WS standards were 
seldom based on rigorous on board analyses of ship operating 
procedures that include direct. systematic ObseKVatiOns and 
method improvement studies. For example. GAO noted that WS 
analysts rarely observe WS work actually beinq done when the ship 
is at sea, OK even simulations of the work when the ship is in 
port. Instead, GAO found that the analysts rely on interviews 
with ship aupecvisocy personnel. Further, GAO found that WS 
analysts generalLy make no systematic ObSeKVatiOnS of the total 
shtp operattons. According to GAO. such observations ace 
necessary because chanqes in the ship occuc fairLy routinely 
during the ltfe of the ship, and the changes could cause 
substantial quantitative and qualitative differences in WS 
manntny. At the time of the review. GAO found that the Navy 
Manpower Engineering Center (NAVMEC) only had LO individuals 
aecvtng as WS analysts to cover the entice Navy surface ship 
force, consisting of about 70 classes of ships and it is impLied 
this is an impossible task for only 10 analysts. GAO also found 
that WS analysts do not routinely perform methods studies, which 
detecmtne the most efficient ways of performing given tasks. GAO 
concluded that failure to determine the most efficient and 
economical way of pecforming ship opecational functions will 
perpetuate any existing inefficiencies in the way ship operations 
ace carcied out. GAO concluded that pOOK documentation 
discredits the validity of WS standards and perpetuates 
weaknesses. GAO generally concluded that on board ship 
detecmtnattons of WS cequirements cucrently Lack an accepted 
degree of rigor (pp. 9-18. GAO Draft Report) 

DOD RESPONSE: PARTLALLY CONCUR. DOD agrees that increased 
documentation can refine watch station standards that serve as 
the basis for WS position Kequieements. but disagrees that the 
detecmination of WS requirements now lacks an adequate degree of 
rigor. SHD manpower analysts ace shipboard operationalLy 
experienced personnel who conduct extensive prior analysis of WS 
positions. taking into account ship equipment and configuration 
changes. The on board poction of the SMD pcocess is then used to 
validate the WS *‘battLebiLL. The validated WS positions ace 
displayed in a draft manpower cequiKements document, which is 
reviewed by all Levels of the chain of command and staff manpower 
off tctals. This extensive development and teview contains many 
of the essential elements of the method study pcoccss and is 
effective in vaLidating tasking and impcoving efficiency. DOD 
agrees that the degree of cigoc can be incceased with additional 
SMD manpowec analysts to conduct method studies and to peciocm 
some additional at sea observations. Where Navy determines this 
to be cost effective. DOD does not concut. hOWeVer. that methods 
studies in ships ate required by DOD OK Navy directives. as 
imelted by the GAO. Action in these aceas is continuing within 
present resources. (See DOD Response to Recommendations 1, 2. 3, 
4 and 6) 

2 

-- __-.- 
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0 FINDING C: Problems With Procedures to Determine ManniM-Fg!: --~~---7---~-- 
Own Unit Suppo,r_fi lOUS Heuuicements. According to GAO, manning 
for OUS accounts for the second largest portion of a ship’s total 
personnel needs (14 to 27 percent). which makes it impoctant that 
cigocous procedures also be used to determine the standards on 
which the requirements aKe based. GAO found. however. that Navy 
officials could provide no documentation to support the 
development of manning for OUS standards OK the changes that have 
been made to them ovec time. In addition, GAO found that the 
Navy’s progress updating and validating OUS standards has been 
slow. (GAO noted that the Navy’s initial goal was to have 
validated 70 percent of the standards by the end of fiscal year 
1984, but cuccent Navy goals are to have 70 percent of the 
standards completed by the end of fiscal year 1985. with the 
remaining 30 percent to be completed in fiscal year 1986.) GAO 
also found that analysts relied mainly on interviews with ship 
workcenter supervisors and ctew members to obtain OUS data. Ln 
addition. GAO found that the NdVy did not perform any methods 
studies to identify inefficiencies in the way OUS work is 
accomplished. GAO also noted that analysts aKe instructed to 
record what has happened OK is happening, rather than to record 
what should be hdppening. GAO concluded that measuring work in 
this manner perpetuates currently inefficient proceduces by 
including them in the new OUS standards (pp. 18-25, GAO Draft 
Report) 

DOD RESPONSE: CONCUR. DOD concurs that refined procedures 
should be used in the development of OUS standards. Starting in 
November 1963, the Navy Manpower Engineering Center (NAVMEC) 
effected procedures to retain all OUS standard documentation and 
to maintain an audit trail which includes data collected onboaKd 
ship. final standards approval, and changes to the approved 
standard. The NAVMEC also implemented, in August 1984. an 
improved management plan foe collection of OUS data. This plan 
requites that data be substantiated via ship’s records whece 
possible. WD also agrees that progcess in updating and 
validating OUS standards has been slowec than desired; this is 
because of Kesoutce constraints. which have also prevented the 
introduction of methods studies. Action in these areas is 
continuing within current resources. (See DOD Response to 
Recommendations 4. 5. and 6) 

0 FINDING & Problems With Navy Procedures Used to_&teKmine 
Pceventive And Cocrective Maintenance Work Load GAO observed 
that pceventive maintenance (PM) and corrective’maintenance (CM) 
represent a significant portion of a ship’s high-skilled work 
load. GAO found that at present. however. no PM data and only a 
small portion of CM activity is collected and reported through 
the Navy’s Maintenance Data System (@IDS). GAO reported that the 
Navy has recognized this deficiency and to oveKcome this problem. 

3 
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has authorized d new 6yStem. the NDS It which will be used to 
collect complete PM and CM workload data after the System has 
been designed. implemented. dnd installed on all ships designated 
for the system. anticipated by late 1986. GAO noted that several 
Navy studies suggested that the data the SMD program now uses to 
determine necessary PM mdnhOUKs may be inaccucdte dnd, dS a 
consequence, the resulting manpower requirement may be 
overstated. GAO also found that preventive maintenance manhour 
estimates wece not documented OK validated. (GAO noted, for 
example, that the Navy wds unable to provide dOCUmentdtiOn to 
substantiate the methods used to develop the PM data. oc to 
validate its cuctency oc reliability for d sample of systems 
aboard Spcuance- class destroyers. ) In addit ion. GAO found that 
the SMD pcogram determines CM wocklodd dnd manpower requirements 
by applying hourly ratios of PM to CM despite the fact that Navy 
studies have concluded that such ratios ace invalid and qenecdlly 
undeceatimdte ship CM. workload and peKsonne1 requirements. The 
GAO reported that the Navy could pcovide no documentation to 
explain and support the methods, data, dnd asaumptions used in 
developing these ratios. The GAO concluded, theKefOKe. that the 
Navy needs to abandon these ratios foe estimating CM workload and 
substitute the kind of ddta expected to be produced by the HDS II 
system. The GAO further concluded thdt the present 1dCk of data 
on actual PM dnd CM maintenance time contributes to d lack of 
credibility in the Navy’s stated ship manpower needs. (PP. 2% 34 
and p. 43. GAO Draft Report) 

DOD RESPONSE: PART 1 ALLY CONCUH. 
Maintenance Data System (MDS II) wil 
completely. This can be used to imp 
ship maintenance manhOUrS. DOD does 
maintenance manhour estimates cannot 
PM estimates ace developed by NAVSEA 
specification. MIL-P-24534A. to the 

1 
K 

1 

DOD concucs that the new 
collect PM and CM ddta mote 

ove the accucacy of total 
not agree that preventive 
be documented oc validated. 
under Military 
eve1 of documentation 

Kequired by that DOD etandard. DOD agrees. howeveK. that the 
currently used Katio of PM to CM workload hours does not provide 
optimum accuracy. and pcobably leads to underestimating manpower 
requicenents. Accocdingly. Navy will replace the use of PM/CM 
ratios as soon as the &IDS II system is fully opecational: 
hOWeVer. MDS ‘II capability will not be fully developed until PY 
L991. In the interim. Navy has tasked the Center FOK NdVal 
Analyses (CNA) to study how present methods cdn be improved; thin 
study is expected to be completed in June 1986. Navy Will then 
apply any feasible, cost effective improved methods until the MDS 
II data is available. (See DOD Response to Recommendations 7 and 
8). 

0 FINDING E: Naw’s ACCUKaCy and Use of Allowances 1s 
Quest ionable. The GAO found that the Navy currently adds two 
allowance factors to it8 estimates of the time cequired to do 
maintenance and OUS work aboard ships: (1) d 30 percent 
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make-ready and put away (MRPA) allowance, which is applied to the 
entimated weekly PM workload and (2) a 20 percent allowance for 
nonproductive time to the estimated work hours foe PM (after the 
30 percent, MRPA allowance has been applied). CM. facilities 
maintenance. and OUS. GAO found, however, that SMD program 
officials could not provide documentation showing when and how 
these allowances were derived. GAO learned that several Navy 
studies conducted in the early 1970s challenged the accuracy of 
these allowances and observed that the use of allowances is an 
acceptable industrial technique only when used in conjunction 
with raw productive time, reliably measured by engineering 
techniques, such as time and motion studies or work activity 
sampling. GAO also found that. the Navy is unable to show that 
its raw PM. CM. and OUS manhour estimates were developed by 
precise enqineeciny methods and, therefore. include no 
nonproductive or MRPA time. GAO concluded that the effect is 
that nonproductive preparation and cleanup time is likely to be 
double- counted, which results in increased manpower 
requirements. GAO further concluded that as the Navy develops d 
data base of actual PM and CM time requirements, the need tar 
adding allowances will disappear. GAO finally concluded that, 
because Navy descriptions of the program indicate that the 
requirements are established and validated through “riyorous 
application of accepted industrial engineering techniques.” 
decision makers in DOD and the Congress could be misled into 
believing that the Navy’s ship manpower requirements have been 
more reliably determined than they have been. (pp. 34-37, and 
P.44. GAO Draft Report) 

DOD RESPONSE. PARTIALLY CONCUR. DOD does not concur that 
application of the existing 30% MRPA allowance is inappropriate. 
The 30% factor was developed in 1972, using industrial 
engineering techniques in at sea sampling of raw productive time 
on board USS HENRY B WILSON (DDG 7) and USS INGRAM (DD 938) over 
a six month period. Therefore, DOD believes the allowance is 
being applied to caw productive time and that this is a usefully 
accurate adjustment to the ovecall ship PM manhours required. 

Concerniny the 20% Productivity Allowance (PA) for 
nonproductive time, DOD concucs that the application of the 
productivity allowance to PM manhours. in addition to the MRPA 
allowance, could result in some double-counting. Therefore, Navy 
will suspend the application of PA allowance to PM manhoucs 
effective December 31. 1985. (See DOD Response to Recommendation 
8). 

0 FINDING fi NAVY SMD- Pavqrade Staff inpTables Need- To Be 
morted and Revalidated. The GAO reported that the SMD program 
claims it uses staffing tables to show the grade mix of enlisted 
personnel required for all work centers aboard all ships. GAO 
found. however, that the Navy could not provide documentation to 
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justify or support the development of the staffing tables, OK the 
changes that have been made to them. GAO also found that the 
staffing tables aeaiyned a higher paygcade requirement than that 
indicated by the Navy’s occupational standards manual for 65 (20 
percent) of 323 enlisted personnel on GAO’s sample ship, the USS 
PETERSON. The GAO identif Led a number of examples where the 
Chief of Naval Operations. made changes to SMD requirements by 
increasing enlisted paygrades in ceetain occupations in an effort 
to aid recruitment and retention. GAO concluded that such 
changea to the SHD requicements ace inappropriate because they 
are likely to become embedded in the SUDS as minimum 
tequtrements, and not changed when such retention incentives ace 
no longer required. GAO also concluded that the staffing tables 
may not reflect minimum wartime personnel cequirements because of 
the perceived need for career pattern and advancement 
opportunities. which are designed to maximize retention. GAO 
furthec concluded that the Navy cannot assess the adequacy of the 
tables without performing a complete cevalidation. which is 
necessary because 1972 (when the tables were developed) was 
toward the end of the Vietnam era, and the tables probably 
incorporate the hiyhec grade mix that is typical during the 
latter stayes of a conflict. (pp. 37-40. GAO Deaf t Report) 

DOD RESPONSE. PARTIALLY CONCUR. DOD concurs that 
documentation on the development of present staffing tables is 
lacking. but for valid reasons: In 1972, the original staff iny 
tables were developed usiny data from at sea ObSeKVations of 
approximately 75 ships to build the data base. In the evolution 
of the current Navy Manpower Requirements System. original 
documentation and data were deleted. and thus. this supporting 
documentat ion cannot now be Ketr ieved. Navy. therefore, 
established a staffing table revalidation pcocess in 1982, to be 
completed by FY 1990. Revalidation of the SK. BM. ET and DS 
Rating Staffing Tables has been completed and documented. DOD 
does not Concur that deviations from Occupational Standards noted 
in the staffing tables have been effected for reasons of 
KeCKUitment. retention, CaLeeL pattern, OK advancement 
opportunity. These deviations are necessary in that the minimum 
occupational standard for skill levels to accomplish individual 
tasks cannot be simply aggregated to an organization to pecform 
these tasks within a ship. The organizational element must be 
sttuctuted into a functional workcenter. considering such factors 
as span of COntKOl and watchstanding and supervisory 
requirements. Further, DOD does not concur that the staffing 
table paygcade specifications ace likely to be inadvertently 
embedded in statements of minimum position cequirements. The SMD 
process first builds the workcenter position structure from 
workload only and, then, applies the staffing tables. Therefore, 
visibility is matntained of changes which ate effected in the 
Process of buildiny the proper workcenter payycade structure. 
(See DOD Response to Recommendation 9). 
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0 FINDING G: Need For Mote And Bettec Navy Analysts. GAO 
reported that sevecal Navy officials told GAO that the Navy has 
too few analysts. GAO also reported that although NAVHEC plans 
to double its work force in the WS aKea. some NAVMEC officials 
believe that even this increase will be too small to allow 
frequent on boacd validat ions. In addition. GAO reported that 
Navy officials claimed that manpower personnel lack adequate 
training as analysts. According to GAO, NAVMEC officials said 
they are reviewiny the training needs of their analysts and plan 
to establish a new tcaining program that is more relevant to the 
type of work SND analysts do. GAO found that the Navy’s manpower * 
analysts are relatively inexperienced. For example, of 11 
military OUS analysts interviewed. GAO reported that the averaye 
time they had each spent in their positions was 1.2 years. GAO 
concluded that the shortages of analysts and their lack of 
adequate training and expecience ace likely contributocs to the 
inadequate methodoloyy used to establish and validate 
requirements for watch stations and OUS. (pp. 40-42. and p. 43. 
GAO DKdft Report) 

DOD RESPONSE. CONCUR. DOD concuEs that additional analysts 
and effective training ace needed to effect appcopriate SMD 
program cef inemente. Navy will determine by September 1986 how 
many more analysts will be needed. DOD also agrees that the 
individual analyst’s experience as an SMD analyst is lower than 
opt imum. but these same individuals ace caKeeK Navy personnel 
whose prior operational experience in the Fleet is applied in the 
analyst position. (See DOD Response to Recommendation 1). 

o FINDING H: Navy SMD System Does Not Meet Criteria For Sound 
Modelinq. GAO identified four ways in which the sMD modeling 
system does not meet generally accepted criteria for sound 
modeling; (1) the SMD conceptual model does not reflect some of 
the wartime scenario’s basic assumptions. (2) the SMD computec 
simulation does not reflect assumptions of the SMD conceptual 
model on FM. (3) documentation of the SMD system and changes to 
it is poorly maintained, and (4) some Navy decision-makers do not 
understand the assumptions of the SMD model. GAO found that as a 
result of the above, the SMD model inflates the at sea workload. 
thereby inflating ship manpower requirements. GAO concluded that 
NAVMEC needs to analyze all maintenance tasks thoroughly, 
examining Specifically those that can be performed eithec in pOKt 
OK at sea, in order to eliminate in port tasks from the at sea 
wockload. GAO also concluded that the Sunday free time could be 
changed to 1 houc to reduce ship manpower requirements 
considerably. In addition, GAO found that the SMD conceptual 
model assumes that some general housekeeping tasks (sweeping. 
cleaning. painting) Will be shared OK “floated.” among the 
various ship divisions, but this assumption is not reflected in 
the computer eimulation and, as a Kesult, the SMD system is 
currently creating additional manpower requirements. even when 
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personnel from Othec divisions could do this work. GAO cone Luded 
that reprogcamming the computec to float FM would greatly [educe 
manpower requirements. Overall. GAO concluded that the desccibed 
modeling problems preclude the Navy fcom achieving the desiced 
level of realism and that. as a result, ship manpower 
cequireaents may be higher than they need to be. GAO also 
concluded that the use of computer modeling to derive these 
questionable requirements could mislead Congress into believing 
that they ace valid. (pp. 46-5’1. and p. 62. GAO Draft HepOrt) 

WD RESPONSE PARTIALLY CONCUR. DOD does not concuK that the 
SMD model dxnot ceflect the basic wartime scenario 
aseumpt ions. The SWD model reflects the wartime readiness 
condition that requires 60 days steaming as desccibed in 
OPNAVINST C3501.20, and this provides the ceadiness standacd 
under which specific levels of wartime capability ace described 
in the statement of Required Operational Capabilitiee/PKojected 
Operational Environment (ROC/POE). The SMD model. thecefoce. 
represents in full the basic scenario assumption providing for 
the capability to cespond to myriad tactical situations which may 
actually develop in wartime. 

DOD concurs that, at the time the GAO examined the SMD model. 
the computer SMD simulation did not reflect the latest Navy 
decision as to management of FM woKkLoad; however. this decision 
was being effected manually. The SMD model was updated in June 
1983. to float FM workload acKos8 division organization lines. 
DOD does not concur that the use of the SMD model results in 
significantly higher than necessacy OK invalid Kequicements. As 
discussed in the DOD response to several findings, the SMD model 
correctly Kepcessnts the proper wartime assumptions and, in the 
case of the Navy policy for FM workload, the policy was being 
correctly applied by manual methods at the time of the GAO 
examination. 

Also, DOD does not concuK with the GAO conclusion that .a 
Sunday free time reduction to one hout should be made nor that 
the lack of such adjustment to the SWD model constitutes a 
deficiency. The SMD model will be adjusted by the NAVMEC by 
September 1986. to reflect three houcs of Sunday free time for 
both nonwatchstandec and watchstander positions. This action 
will standardize both position categories to a single fKee time 
critecton. Further reduction in free time to the GAO pKOpOsed 
one hour is not COnCUKKed in as no analysis is available to 
support such reductions. 

DOD ConcUKs that any maintenance workload associated with 
tasks which cannot be feasibily (OK physically) accomplished at 
sea should be removed from the SMD model. Navy will identify and 
Kemove any such workload by January 19136. It should be noted. 
however, that this concurrence does not imply ConcuKcence with 
the concept of the cuKKent computer modeling misleading the 
Congress, not the concept of an “in port Wartime workweek” 
proposed in Findiny K and Recommendation LO. 
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Furthec, DOD does not concur that the SMD portion of the Navy 
Manpower Requirements System (NMRS) is poorly documented and 
maintained. NMRS predates the current Life Cycle Management 
(Lcw) system, and documentation to the degree cuccently required 
by LCH procedures was not then required: hOWeVeK. similac 
documentation is available. A Systems Requirements Plan (SRP). 
dated 19 ApKil 1974, addcesses the basic objectives and 
specifications of NHRS and the system was developed from those 
specifications. Since that time, documentat ion has been 
maintained, including: Functional Description: Data Base 
Specifications; Program Maintenance Manual: System/Subsystem 
Specifications; and, Users’ Manual. A milestone IV LCM review 
was conducted in March 1983. by the Commander Naval Military 
Personnel Command (NMPC 16). and NMRS was KeceKt ified in June 
1983. Additionally. the NMRS Users’ Manual contains complete 
information on how to use the system and how to recommend changes 
to it. Changes to the manual are published quarterly to document 
changes which have been effected in the previous quarter. and all 
system changes are documented on System Chanqe Request (SCH) 
forms which serve as official historical records. 

At the time of the GAO review. it was correctly noted that not 
all Navy decision makers fully understood the SMV process; 
howeve K , OPNAVlNSTs 5310. 18 and 5310.19 were and are available to 
provide a detailed description of the SHD system to all concerned 
manpower managers. Both instructions now are in revision by the 
CNO to further refine the SWD system description. Also. key 
manpower officials from CNO and operational echelons will attend 
the new Ship Manpower Requirements Training Course for specific 
training in the SMD process. These actions will improve Navy 
wide understanding of the SMD process. (See DOD Response to 
Recommendations 10. 11 and 12). 

FINDING I’ ---,..t Navy SWD System Lacks Some Necessary Management 
ContKols. GAO KepoKted the Required Operational 
Capability/Projected Operating Environment (ROC/POE) statements 
deaccibe the tasks a ship is expected to accomplish under various 
conditions of readiness, and SMD analysts use the ROC/POE 
statements to deteKmine which shipboard system must be manned, 
and to what extent. in order to perform wartime missions. GAO 
found that the Navy has no formal plan to ensure that the ROC/POE 
statements ate periodically reviewed and updated for all classes 
of ships to eliminate unnecessary manning. In addition, GAO 
found that critetia is lackiny by which to evaluate the 
ROC/POEs. The GAO also found that the communication among SHD 
program staff and operations officials is not always effective, 
as illustrated by many operational officials not understanding. 
in general, the SMD model and how it works. GAO concluded that 
the modeling pKObLemS (discussed in Finding H above) might not 
have arisen if operational officials had been dware of the 
assumptions incorporated in the SMD model, and weKe able to 
communicate effectively about them. (PP. 57-60. GAO Draft Report) 
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QQQ.. HESPONSE. PART lAI,LY CONCUR. DOD ConCuKs t.hdt. at the 
time of the GAO review, focmal plans requirinq specific, periodic 
HOC/POE review and update were not in effect. but such plans have 
since been effected. OPNAVINST C3501.2G of September 3. 1985: 
(1) provides guidelines for developing and criteria for reviewing 
ship ROC/POE statements; and, (2) requires such statements be 
maintained curcent. Additionally. SMD officials are required to 
Keview new OK changed HOC/POE statements and to provide an 
analysis of manpower positions which would be added or delet-ed by 
such changes. HOC/POE update provisions will also be reiterated 
and fUKtheK amplified in OPNAVINST 5310.18A (draft) dnd 5310.19A 
(draft) now in revision by the CNO for promulydtion by October 
1986. As previously stated in response to Finding H. Navy is 
also taking appcopriate action to impcove the knowledge of all 
appeopriate manpower officials in the SMD model and process, but 
DOD does not Concur that any significant problems hdVe accrued to 
a lack of understanding of the SMD model by operational 
officials. (See DOD Response to Recommendations 12, 13 and 14). 

0 FlNDING J: 
Ll?.icenent<- 

l!&amples Of Potential..For Reducicq Navy Manpower 
After reviewing the enlisted manning requirements 

for the USS PETERSON and USS HOEL. GAO estimated that these 
requirements could be reduced by 19 and 48 billets, 
Kespectively. According to GAO. this reduction Could be 
accomplished by (1) changing the way FM workload is dlLOCated 
aboard ship, (2) eliminating the nonproductive and MRPA 
allowances, and (3) adjusting the standard workweek to reflect 
wartime conditions by reducing Sunday free time to one hour. The 
GAO arrived at these estimated reductions by running ship 
workload data through the SMD computerized model (except for FM 
workload, which had to be done manually). (The assumptions used 
by GAO are listed on page 64 of the GAO Draft Report. Page b5 
shows the extent to which ship manpower requirements would be 
reduced aboard the two ships based on these assumptions.) GAO 
concluded that, Kegardless of the total number involved, the 
Current mix of enlisted personnel- in tefms of skill and rank 
requirements- -appears questionable due to the defiuiencies 
discussed in the previous findings. (pp. 6% 65. GAO Draft RepOKt) 

=RESPONSE. PARTLALLY CONCUR. Although reductiona in 
manpower position requirements may be calculated if the GAO’s 
assumptions are used, DOD does not concuK that all assumptions 
ace valid adjustments to the present SMD model. GAO assumptions 
were not based on engineered data or documented analysis, not did 
GAO utilize the procedures recommended to Navy in this report. 
GAO calculations wete based on complete elimination of MRPA 
allowance and pKOdUCtivity allowance (PA), but GAO provides no 
basis in the KepOKt fOK their complete disallowal. As noted 
earlier in responding to Finding E. MRPA and PA allowances were 
developed from extensive sampling, ate being applied to raw 
pcoductive time and are, thus, usefully accuKate adjustments. 
The C;AO assumptions also adjusted the standard workweek used in 
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the SMD model, reducing Sunday fcee time to one hour for all 
crewmembers: additionally. GAO increased the wactime workweek 
manhours used in the calculations from ‘74 to 76 hours. GAO 
provides no analysis to support the reduction to Sunday free time 
below that now utilized in the SMD Model, and no justification. 
documentat ion, OK analysis is provided to,suppoKt the wartime 
workweek increase. The GAO assumptions also reduced the at sea 
maintenance wockload by 20%. which GAO assumes to be actually 
performed in pact in peacetime; hotiever. GAO offered no 
documentation in nupport of this estimate. Moreover. GAO does 
not explain how cufcent peacetime observations of in port 
maintenance were uned as a basis for adjustment to the SMD model, 
when no in port segment is included in the wartime at sea SMD 
model. As discussed in responses to earlier Findings, DOD 
concuts that certain refinements to the SMD model aKe appropriate 
and these have been OK will be implemented. to the maximum cost 
effective extent as discussed in the findings responses. (See 
DOD Responses to Findings D, E, H. J and K and Recommendations 2. 
3, 4, 6, ‘7, 6. 9. LO, 11 and 14). 

0 FlNDING & Potential-For Reducing ManpoweK_ReguiKements m 
Navy Shh. GAO found that by using assumption F (as described 
on PP. 64-65 of the GAO draft report). the USS PETERSON showed a 
6 percent billet reduction in enllsted manpower requirements. and 
the moKe manpower intensive USS HOEL showed a 12 percent 
reduction. GAO concluded that a potential for reducing ship 
manpower requirements is suggested by its test of the two sample 
ships. GAO noted that statistically accuKate projections based 
on the manpower reductions of the two sample ships cannot be 
made, and the reductions for each ship in the Navy would vaKy. 
depending on how each ship is equipped and.configuKed. because 
the SMDs for other Navy surface ships are detecmined through the 
same assumptions and equations. GAO nonetheless concluded that it 
is pO86ible that similar reductions may OCCUL throughout the 
fleet, and the potential maqnitude of such reductions is 
signif icant. For example. GAO noted that if the b percent 
ceduction experienced on the USS PETERSON could be realized on 
all Navy surface ships, it would free up about LU.000 positions 
to either be allocated to ateas of documented need OL 
eliminated. (PP. b5- 66, GAO Draft Report) 

DOD RESPONSE. PARTIALLY CONCUR. As discussed in the DOD 
responses to previous findings, DOD concurs in a number of GAO 
recommended actions to refine the SMD model and process. DOD 
does not concut that the percentage of reduction in required 
manpower positions which may be achieved is as large as that 
proposed by GAO. Also, DOD does not concuK in the GAO’s 
assumption that reductions calculated for only two ships, 
utilizing less rigorous procedures than the report itself 
recommends, may then be extrapolated to Navy’s fleet across the 
board. This is inappropriate because of the diverse nature of 
the Navy’s fleet. in which scores of ship classes and diverse 
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capabilities ace represented. It is also important to note fhdt 
any theoretical ceduction in tuture position requirements would 
represent diminished future position requirements only. GA<> 
statements in this finding could lead those not familiar with the 
Navy’s Manpower Requirements Determination System to conclude 
that actual, present, personnel could be reduced ot that these 
personnel Jce in excess of Navy needs. Such is not the cJse. 
Any actual reduction in future position requirements WOlJld medn 
simply that the present Navy personnel inventory would more 
nearly match projected position requirements. 

RECOMMENDATlONS 

0 RECOMMENDATION 1. GAO recommended that the Secretacy of the 
Navy commi??%xcessaKy analytical staff resources. both in 
number and experience. and provide adequate training to the 
analytical staff, to ensure that impcoved methods wi.11 be used to 
determine SMV petsonnel requirements. (p. 44. GAO Vcaft Report) 

DOD POSITION: CONCUR. The Navy Manpowec Enqineeriny center 
(NAVMEC) has internally reallocated six personnel to additional 
analyst billets in the Watch Station and Maintenance data bases. 
Also, four additional personnel have been assigned to the Own 
llnit Support and Facilities Maintenance Divisions. To provide 
increased continuity and minimize the impact of military analyst 
tucnovec, civilian Technical Director positions were established 
in February 1984 for each data base. Three of the four positions 
have been filled and the final position is expected to be filled 
by MaKCh lY16. Any additional personnel which may be required 
will be determined by a CNV/NAV?4EC study to be completed by 
September LYMb. A Ship Requirements Determination Tcaininy 
Cour6e, tailored to the SMD process. will be conducted by NAVMEC 
Starting in January LY86: potential SMD analysts will attend this 
in-depth training prior: to assignment to analyst positions, 
Personal Qualification Standards (PQS) will be established by 
October 1986, by the NAVMEC for formal certification of program 
knowledge of SMD analysts, These adjustments to billet 
allocation and to the training program have been effected from 
within cuccent NAVMEC resources. Overall expected completion is 
by end of FY 1988. 

0 RECOMMENDATION 2 --._-_-* GAO recommended that the Secretary of the 
Navy [e-examine. on a systematic basis. the adequacy and accuracy 
of all WS standatds used in the SMD process. (P. 45. GAO Draft 
Report) 

DOD POSITLON: -----T---r----- CONCUR. Documentation for all watch station 
positions ~111 be systematically re-examined and updated by the 
NAVMEC during FY 1986 1987. FOK watch stations common to J 
number of ships OK ship classes (e.g. helmsman, lookout, ClL' 
supervisor, Engineer officer of the Watch), documented standards 
JKe planned to provide an efficient means of determining those WS 
position requirements. Unique watch stations will continue to be 
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documented fully durinq each SM~J evolution. A proper audit trail 
has been established as of August j. IYtJ4 by NAVME(: for all WS 
standards. These procedures will be formalized in OPNAVINSl 
S~lC).lYA (draft) planned for promulqation by October 19R6. Action 
will be cant inuiny. 

0 ~t:X>MMENDAT-(9) .t. GAO recommended that the Secretary of the 
Navy reG;ce-a more riqorous and comprehensive on board ship 
Validation including obsecvation of the crew functioning in an 
operational environment or simulation dnd analysis of ship 
supporting records. This is especially important for new ship 
CldSSeS dnd WOK ships t.hdt have underqone extensive dlterdtion in 
terms of new equipment dnd COnf igUrJtiOn Chdnge. (p. 45. GAO 
Draft Keport) 

DODD .!3&!~T !.O!J : (:ONCUK : uetrrminat.ion of the frequency and depth 
Of feasible dnd COSf effective ObSerVdtiOnS or SimUldtiOnS Will 
be recommended by NAVMEC, based on an ongoing NAVMEC study which 
includes experience yained in an FY LY86 at sea limited survey of 
dn aircraft carrier. The study is scheduled for completion by 
September LYM6, at which time a determination will be made as to 
the appropriate level of such ObSeCvdtionS to be conducted. 
Action will be continuing. 

0 RECOMMENDATION 4. .-.. ._--. -._- - .-- ._ GAO recommended thdt the Secretary of the 
Navy ensure that the justification and basis for WS and OUS 
standards dre adequately documented and that a proper dUdit trail 
of Changes to these standards is maintained. (p. 45. GAO Draft 
Report) 

Pa?- !?P_s !TIOY : (ONCUR. As discussed in the response to 
Recommendation 2. for watch station positions, comprehensive 
documentation and audit trail procedures have been established by 
the NAVMEC ds of August 1984. and will be fOrmdliZed in OPNAVINST 
5310.19A (draft) planned for promulqation by October 1986. Full 
record dOcUmentdtiOn for new watch stations, or changes to 
existing watch station standards. is provided for. For OUS, 
starting in November 1983, the Navy Manpower Engineering center 
(NAVMEC) effected procedures to retain all OUS Standard 
documentation and to maintain an audit trail which includes data 
collected onboard ship, final stdnddrds approval. and changes to 
the approved standard. The NAVMEC also implemented, in Auqust 
lY84. dn improved management plan for collection of OUS data. 
This plan requires that datd be substantiated via ship’s records 
where possible. Follow up act ion will be undertaken and 
monitored to ensure compliance in annual (-NO reviews of the SML, 
prOgKdm commencing in FY lYt)6. 

0 KECOMMENDAT log. 1. GAO recommended that the Secretary ot I he 
Navy-;xpedie’the development of the new OUS standards. (p. 45. 
GAO Draft Kepoct) 
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POSITION_: DOD CONCUR. Navy will expedite the development of new 
OlJS standards to the maximum decree feasible within current 
resources. of the total ‘70 OUS standards to be developed, 15 
have been completed and approved. The remainder will be 
completed dueiny FY 1986 1990. 

0 RECOMMENDAT ION -6.. tiA0 recommended that the Secretary of the 
NdvyT.dify aced8 of ship operations where method studies are 
practical and feasible and begin d pcogcam of conducting method 
improvement studies. (p. 45. GAO Draft Report) 

DOD POSITION: CONCUR. NAVMEC is to complete d study by 
September 19Rb to identify those appropriate aceas of ship 
operations and administration in which method studies ace 
expected to be practical and cost effective. CNO will determine 
at that time the appropriate schedule for cvmmencinq the 
recommended studies and what additional resoutces will be 
required. Action in continuiny. 

0 RECOMMENDATION 7. GAO cecommended that the Secretary of the 
Navy expedite the development of both a PM and CM data base for 
establishing SMD maintenance workload and work force requirements 
by eneuriny that the MDS II is (a) developed properly to 
incorporate both PM and CM data collection components, (b) 
implemented in a timely manner, and (c) used by the fleet to 
accurately report actual PM and CM workload data. (p. 45. GAO 
Draft Report) 

DOD POSITION: CONCUR. Navy already intended to establish an 
empirical data base for PM/CM. An improved Maintenance Data 
System (MDS II) is planned to provide this capability. The 
software required to capture both CM and PM data will be 
available in 1987. but all ships will not receive the required 
SNAP computers until 1989.1990. When this data base is 
available, data will be used in SMD calculations. In the 
interim. Navy will apply all cost effective refinements which are 
to be recommended by a CNA study to be completed in June 1986. 

0 RECOMMENDAT I-. GAO recommended that the Secretary ot the 
Navy consider suspending the addition of the MRPA allowance to 
estimated PM workload and the nonproductive allowance to PM, CM. 
and OUS workload estimates until the Navy is able to measure 
these workloads using more precise methods, and if allowances are 
used in the future, develop documented support for the accuracy 
and just if ication for their use. (P. 45. GAO Draft Report) 

err. POSITION: CONCUR. A CNO/NAVMEC review of MRPA and PA 
allowance8 will commence in April 1Yt16, to determine if further 
adjustment to any allowance is appropriate. ln the interim, the 
aPplication of the 20% allowance for nonproductive time applied 
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to FM will be suspended effective December 31. 1985. Completion 
of the review of MRPA and PA allowances is estimated as September 
LYBI: documentation of required allowances will be refined by the 
end of FY IYIJO. 

0 RECOMMENDATION Y GAO recommended that the Secretacy of the 
Nav~;~d~~~thepaygcade staffing tables to establish wartime 
grade (rank) requirements and develop documented support for 
their use. (p. 45. GAO Urdft Keport) 

WD POSITION: CONCUR : A staffing table CeVdliddtiOn process was 
established during lY82. Kevalidation and documentation of 
staffing tables for several rating groups by the NAVMEC (i.e.. 
SK. DS, ET and KM) has been completed to date. Action is 
continuing for completion of all staffing table revalidation 
duciny FY LY86 IYYO. 

0 RECOMMENDATION 10 .--_ ~_.~_. GAO recommended that the Secretary of the 
Navy require that the SMD model be reviewed and adjusted so that 
it (a) retlects the amount ot ship maintenance done in port (b) 
allots no more Sunday free time than would be allotted in 
wartime. (c) introduces a wartime in port workweek and workload 
standards. and (d) ensures that work accomplished during watch 
duty is not being double counted. (p. 61. GAO Draft Report) 

DOD POSITION: PARTIAI,LY CONCUR: The SMD model will be adjusted 
by the NAVMEC by September 1986. to reflect three hours of Sunday 
Eree time for both nonwatchstander and watchstander positions. 
This action will standardize both position categories to a single 
tree time criterion. Further reduction in free time to the GAO 
proposed one hour is not concurred in. as no analysis is 
available to support such reductions. A portion of the work 
which is accomplished on watch is presently being accounted for 
in the SMD for some ships. Additional work on watch 
accomplishment, which may properly be accounted for within 
wartime readiness requirements. will be identified through an 
ongoing evaluation by CNO and various Navy echelons, and 
incorporated when completed by late YY 1987. Wartime in port 
workweek and in port workload standacds should not be 
inccrporated in the SMD model because the entire SMD process is 
based on being at sea for 60 days during wartime. not in port. 

0 RECOMMENDATION--L&LI, GAO recommended that the Secretary of the 
Navy ensure that the computer simulation of the SMD model is 
corrected to allow FM workload to float across occupation. 
division. and department lines. (p. 61. GAO Draft Report) 

POSITION: DOD PARTIALLY CONCUR: FM workload has been “floated” 
across occupational and divisional lines (within their parent 
ship’s department) since August 1980. using manual methods. The 
SMD model was updated June 1983. to incorporate this provision. 
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DOD does not concur that it is practical to float FM workload 
across ship Department lines without constraint. Ship Department 
Heads are individually responsible for assigned space material 
condition and safety and, therefore, responsibility for FM 
workload must follow departmental lines; however. the SMD FM 
measurement plan is now being used manually to identify “common 
une areas”. where FM can float across Department lines 
selectively without compromising department authority and 
responsibility. Final implementation in the SMD model of this 
provision (i.e.. fully automated) will be accomplished by NAVMEC 
by September LYHI. 

0 !LrkLxm.kQNDAaQE.. l.2 * GAO recommended that the Secretary of the 
Navy reyuire that manayement and users are provided with a 
properly documented description of the SMD modeling process. 
(P. 61. GAO Draft Report) 

DOD POSITION: CONCUR. OPNAVlNSTs 53LU.18 and 53LU.19 provide a 
thorouqh description of the SMD modelinq process. Both of these 
directives have been revised and updated by CNO for promulyation 
by October lYe6. Additionally, the Ship Manpower Requirements 
Training Course Will commence in January 1986. and will provide 
in-depth information on the SMD process for Navy manpower 
management officials at the CNO and operational level. 

0 RECOMMENDATION 13: GAO recommended that the Secretary of the 
Nav~e~e~%%?k/POE statements be thoroughly and critically 
analyzed on a periodic basis. with the objective ot eliminat.iny 
unnecessary taskiny requirements: and that criteria for makiny 
this analysis be provided. (p. 61. GAO Draft Report) 

DOD POSITION: CONCUR. ‘-T------ OPNAVlNST C3501.2G dated September 3. 
LYIS directs that ROC/POE statements be maintained current by the 
responsible officials. and specities the criteria for conducting 
manpower impact analysis by manpower officials prior to approval 
ot ROC/POE changes. This procedure also ensures the deletion of 
unnecessary tasking. Further amplification of the periodic 
RW/POE review process will be provided in OPNAVINST 531U.LnA 
(draft) planned for promulgation by October 1986. 

0 RECOMMENDATION 14: GAO recommended that the Secretary of the 
NavyTmpcovethemanayement ot the SMD program to reduce the 
likelihood of future problems by (a) establishiny a monitoring 
system that will periodically review the SMD system, model 
assumptions, and documentation for currency, accuracy, and 
completeness. and which will include reviews of SMD assumptions 
by operational officials. and (b) improving communications, 
especially between Navy operating officials and sMD program 
staff, by providing the operating officials with a channel for 
notifying SMD staff of changes in scenario assumptions, and a 
basic understanding of the processes of the SMD system. (p. 62, 
GAO Draft Report). 
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QQQ K_E~P(~N_~‘: : CONCUR : An initial in depth review of the SMD 
proqrdm by CNU and NAVMKC is onqoinq. St.artddrds for futuce 
annual c:No reviews of the :;MU Program will be updated bdsed on 
this examination planned to be completed by !;eptember lY86. 
Informal communications dnd orydnizdtiondl relationships have 
been clarified and formalized by OPNAVINST (:3501 .2G (ROC/W,E 
quiddnce and review), dnd will be further dmplified to all Ndvy 
fleet manpower officials by OPNAVINST 53lU.lMA (draft) dnd 
OPNAVINST 53LU. LYA (draft) planned for pcomulqdtion by October 
1986. 
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