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SUMMARY

Problem

A system b r  determinin g Navy manpower requirements and allocating
manpower resources must be based on the workload and economic relations
among individual shore—support activities. The demand network tha t links
shore activities to one another , and to the fleet , constitutes the economic
syst em of the Navy. To represent this network structure , an input—output
(I/O) model of the 11th Naval District is be ing developed to forecast the’
workload of shore ac t ivities , based on the size and distribution of activity
of the fleet. An input—outpu t model of this size requires a significant effort
to collec t, organ ize , and analyze data on the source and intensity of demands.

Objective

This reçort is concerned with the workload demands placed by fleet and
shore activities on the San Diego—based Intermed iate Maintenance Activitie s
(IMAs), which consist of the Development and Training Center , San Diego!
Fleet Maintenance Assistance Group Pacific (DATC/FMAG , San Diego) and an
array of tenders and repair ships. The results will be used in developing
a full—scale model of the fleet—support demand network of the 11th Naval
District.

Approach

The struc ture of demand s on the San Diego IMAs was analyzed by us ing
FY76 IMA workload data that provided an annual report (In terms of man-
hours expended) on all work being performed on each ship and shore activity.
These data were used to determ ine the division of workload between fleet
and shore activi ties, the proportion of workload accruing to each ship type ,
the feasibility of grouping ships by type , and the d ifferenc e in workload
for d ifferen t ship types and homeports.

Resul ts

The total workload of the San Diego—based IMAs in FY76 was over 2.83
million man—hours with DATC/FMAG, San Diego alone account ing for 1.46
m illion man—hours (52%) . Approximately 90 percent of the total workload
(2.55 million man—hours) was attributable directl y to ships ; and the re-
maining 10 percen t, to shore activities . The largest fleet customers
in FY76 were fr igates (FFs), destroyers (DDs), guided missile cruisers
(nuclear) (CG(N)s), guided missile destroyers (DDGs) , and ~nph ibious transport
docks (LPDs), in that order . These five ship types accounted for 58 percent
of total ship demand on the IMAs.

As would be expected , r ‘
~ hoinepor ted in San Diego dominated the work

of the JilAs based there. ~ ships made up 83 percent of all ships
serviced in San Diego and accounted for 95 percent of the IMA ship work-
load . To study fleet demand , the IMA man—hour expenditure on each ship
was analyzed to obtain average annual demand rates by ship type and home—
port .

I~~~~.DlNQ lAeIE b ANK~.L’t0F F1L..t~ .Dvii 
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The two largost shore customers , COMNAVSIJRFPAC and DATC/FMAC, San
Diego , accounted for 55 percent of the shore—based demand on the San
Diego LMAs . There were 55 shore—based customers in all during FY76.

Conclusions

1. Data are available to measure demands on each of the San Diego
INA activities. These data will easily conform to an I/O framework.

2. The type of ship and homeport of a ship affected demands p laced
on the San Diego INAs. An I/O model that includes these demands must
stress the resulting differences in workload .

3. Because time since last overhaul affected a ship ’s IMA demand
wheu the overhaul period was recent , overhaul schedules ciust be cork—
sidered when determining IMA demands.

Recomznendat ions

1. Because of the large variance in IMA demand and/or few number of
ships observed in some ship types , demand rates should be updated each
year for forecasting purposes.

2. This analysis should be extended to include other homeport—based
LMA s to reflect total fleet INA demand , and results should be included as
part of a Navy—wide I/O model.

v iii
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I N l R  ) 1 ) I  ( 1 ’  iON

I’robl em

I in N . v v ’ s i l l  o r ts  l i t  d e v e l o p i n g  a svst em I I  al Io I t  I ng manpower r - —
5 1 0 c c  CS l ive emp l ias  i zed t h e  dc’s i gn of an i n p u t  —on t p u t  ( I  /0) mode  I to t r —

ca s t  t o n  w o r k l o a d  0! s h o r e/ s u p p o r t  a c t  iv it ic’s , based on the s izn ’ , c o n i  i 1 u r —
;It ion , and o p i r i t  it 0 ;  t empo  I t  t h e  f l e e t  . ~1 iflp wer r c ’qu I r initn t S ar e  thi n

~le ’r  1 v i e  f r o m  I I I  mode’l ‘ s w o r k l o a d  f o rt -a s  I s .  ‘I’he’ 1/0 st r u e  t o r e  w i l l  l i i i
fle et a c t i v i t i e s  (ships and aircr a ft) to  i n d i v i d u a l  s h o r e / s u p p o r t  a ct  l v i —
tics (soii i t v i r d s , supp l y centers , etc .), as w e l l  as m d  i c a t ~ ’ l i n k i g c ’ u  a n o t t ~
snore IC t iv  i t ies  . ~y organ iz ing N a v y  act Iv i t  ies in an 1/0 nt i t  r i x , t l i &

e x t e n t  to w h i c h  e t c h  a c t i v i t y  depends on every  o t h e r  a c t i v i t y  f o r  s u p p o r t
c , in  be qu a n t  i f  i t O  using historical data . i ’or  examp le , I / O  ana l  ys i s  can
n o t  on b y dE ’t t ’rm i no the imnan- t on shi pyard work 1 it ;td of I nt rodiir I ng ,in

a d d i t i o n a l  d e s t r o y e r  i n t o  the  ove rhau l  s c h e d ul e , bu t  a l so , and more impo r-
tantl y , it can  e s t im a t e  the increased workload tha t will be r e q u i r e d  i t

- t  su pp l y center to support the new overhaul. l’hus, both direct and indir t-
e t t t ’ t ts of t l c ’o t  changes  t i r e  c a p t u r e d . It is hoped tha t the I/O mode- i will
answer a wide’ var  iety ol N a v y  managemen t  q u e s t i o n s , such as:

1. For changes in fleet size or mix , what alterations in workload
can be expec t ed  a t  ea ch  sho re  a c t i v i ty ?

What  is t h e  impac t  of changes in t h e  shore e s t a b l i s h m e n t  on th in’

level ( I t  fleet support?

1. I f  shi ps are transferred from one homeport to another , what will
be the effect on the workload of activities at each port ’?

An 1/0 mode l r e p r e s e n t i n g  t h e  f l e e t — s u p p o r t  demand n e t w o r k  of t h e
11th Naval District (IIND) is being developed for use by Navy managers .
I t  r e q u i r e s  d a t a  on the  o u t p u t  of each shore a c t i v i t y  and t h e  d e s t i n a t i o n
of t h i s  o u t p ut  i n  the  f i e e t  and at o ther  shore a c t i v i t ie s .  F l e e t  demand s
must be broken ou t  by shi p and a i r c r a f t type and by t h e i r  movement  and
s ta t u s .  Because a l a r g e  d a t a  base is e s s e n t i a l  to an I / O  mode l , c u r r e n t
e f f o r t s  are  d e v o t e d  to c o l l e c t i n g ,  o r g a n i z i n g ,  and a n a l y z i n g  d a t a  f o r  use
in d e s c r i b i n g  a f l e e t  — s u p p o r t  demand n e t w o r k .

Pu r pose

Thi s  d a t a  ana l y s i s  e f f o r t  focuses  on work load  demand p laced  on 10
l iNu  shore a c t i v i t i e s . 1 These ac t i v i t i e s  were se lec ted  fo r  t h e i r  w i d e
range ( I f  f u n c  t ions , o u t p u t s , and data prob lems ;  t h e i r  manpower  i n t e n s i t ie s ;
and their direct and indirec t linkages to the fleet. Furthermore , they
comprise about 42 percent of the total 1IND workforce~.

1The activities are th e Nava l Supply Center , San Diego ; Long Beach N a v a l
Shipyard ; Naval Air Stat ions , North Island and Miramar; Naval Regional
Medical Center , San Diego; Naval Tra in i ng Center , San Diego; Naval Station ,
San Diego; Public Works Center , San Diego; Developmen t and Training Center ,
San 1)iego/Fleet Maintenance Assistance G r o u p ,  Pacific; and the Naval Air
Rework Facility, North Island.

1



The p u r p o s e  oh t h i s  r ep o r t  is to p r o v l u e  an ana l ysis of demand s on
a ~rou~t 01 d( t i v i t  les  t h a t  p e r f o r m  i n tern e d  i a te  sh i p m a i n t e n a n c e  i t t  the

~l N D — t t i e  San D i t g o — h . i s e d  I nt ~’~ med l a t e  M a i n t e n an c e  Ac t i v i t  I i ’s  ( IMAs)
These ’ ac t  i v i t  i t ’ s  i n c l ud e t h e  D e v e l op m e n t  and T r i  in i n g  C e n ter , San [ )l ego /
Fle e t ~‘1ti n t en an c e  A s s i s t a n c e  Group ,  P a c i f i c  (DATC/F 1.IAG, San I ) i e go )  , 1)111 ’

of thin 10 11ND act iv it in’s se lected for data an a l y s i s , and an a r r ay  ( 0
tenders and rep air ships , wh ico maintain fleet units while they are in

~ot t .

1, iC ~~j~~OUIid

T h e  N a v y  has t h r e e  b a s i c  sh i p  r e p a i r  c l a s s i f i c a t i o n s — — d e p o t — l i v e - I ,
intermediate , and organizational ma intenance——distinguished by the level

oh s k i l l  s o p h i s t ic a t i o n  r e q u i r e d . Depot—level  m a i n t e n a n c e , the most  com-
p l e x , l a rge l y involves p r e s c r ib e d  overhauls  r e q u i r i n g  8 to 11 m o n t h s  i n
-, Navy  or p r i v a te  s i ii p y a z d .  in termed iate m a i n t e n a n c e  involves  r epa i r s
that are’ generally peculiar to an individual ship. Each ship is scheduled
i n t o  one of the  m a i n t e n a n c e  a c t i v i t i e s  b y an IMA coord ina to r  dur ing the
intervals between fleet duty and scheduled overhaul. Unl ike depot—level

m a i n t e n a n c e , the work at an IMA f r e q u e n t l y comprises a series of small
actions (involving several hundred man—hours) requiring limited skills
and no drydocking . Finally, organizationa l maintenance , the least intri—
1:ate , cons i s t s  mos t l y of rou t ine work per fo rmed  by a ship ’s crew w h i l e
underway.

A pr imary limitatlor . on demand for maintenance and repair is the amount
of f u n d s  a v a i l a b l e .  Shi ps r epa i red  by the IMA s are  not  “charged ” ; in s t ead ,
the INA s cha rge  the Commander , Naval Logistics Command , Pacific , who ul-
t imatel y sends the bill to the Commander in Chief , Pacific Fleet. Most
shipwork tha t is contracted to private facilities is paid for by the typ e
commanders. However , lack of adequate fund ing may preven t certain desired
wo rk  f r om be ing complet ed. Fur ther , skill deficiencies in many of the IMA
a c t i v i t i e s  may e i t h e r reduce  the speed at which  a sh ip  passes th roug h
various production shops or prec lude some work from being done at all.
Finall y, only those repairs that can be accomp lished during the short
t ime periods between flee t operations are comp leted .~ The rema inder oh
the sh ip ’s r e q u i r e m e n t s  are delayed or are never finished .

~This report is one of a series on the emp irica l study of workload
demands placed on I1ND shore activities. The other reports are listed in
the Bibliograph y.

3Alth ough tenders and repair shi ps are o f f ic ia ll y part of the fleet ,
the nature of their work requires tha t they be considered as shore activities
in t he  model . The tenders and repair ships Included in this analysis are:
USS DIXIE (AD—14), USS PRAIRIE (AD—15), USS GOMPERS (AD—37), USS AJAX (AR—b) ,
and USS JASON (AR—8).

~This  r e f e r s  to work tha t requires the ship to be available “alongs ide”
at  one of the IMA a c t i v i t i e s  as opposed to repa i r s  tha t  can be done on
components  w h i l e  the s h i p  maintains normal operations . Over 80 percent
of IMA r e p a i r  Is attributable to the former.

2



in a Navy c i i  j b r , i t  i on  i a h or , l~~~ry, t i m e  b - m i ’ , a fa ct I T  sin ’ 1 s h ip
mus t he’ cal i b r i t i - I l  h e t l i t e ’ dep lo yment. T h i s  also tip; - l i t ’ s  t o  - i n  Lt ’ . ai ’t i v i t v ,
whic h t’tu ;t l ’ ; e - i  at .- w i t h in t he’ constraints ot availab l e’ r i -- u ’- and 5 1 . 1  I

and . i  t i ght op e r it b its schedni I n ’ . ” Con s e q u e n t  lv , t h i n ’  I M A s  ‘ i i ’ t o r I  t t  t 1

s e t  p r i o r i t i e s , and c e r t a i n  low p r i o r i t y  t a sk s  may n e v e r he’ comp l e t e d .
l h i i ~ s ug g e s t  th a t i t t  e f f e c t  i v e  Navy ttvinpow e’ r p l a n n i n g  sy s t em c a n not
ign or e ’  t i l e ’ 1 0 1 5 1  r~i l o ts p I~n- e’d on demand and w o r k l o a d  at s i t ’ r t ’ / s u p n o r t  i-  - —

11) 11 ‘, l t m e  n t  S

In v i e w  i t lie above , it is a p par e n t  tha t a c t u a l  w or k l  I - i d  a t  thi n ’ ~L-\ s
Our in g  a f i s c a l  y e a r  d ’i-s n i t  n e ’c e s s a ri l y r e p r e ’s e n t  t r u e ’  demand b y t h e

i’’& t and s itu - re -— based ,ict i v i t  i c ’s .

5Blanco , T., Bokeschi , W. M., ~ Sorensen , S. The structure of demand s
on Navy shore  a c t i v i t i e s .  Paper  p re sen ted  at the  Op e r a t i o n s R e se a r c h  S o c i e ty
of America/The Institute of Management Sciences (ORSA/TIMS) Joint National
Meeting, Novembe r 1975, Las Vega s, Nevada.
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,\P I ’R c o,~o h i

j a t , i  Nour~~eo ,rrr d l n i t i u i l Prm- e’ssin~

A st at ist h oh d e s u - i i pt 1 it arid r o i l  v s  is of t i re ’ work l o;i~I d n ’m , o i L ,  p 1 ac -d
‘ ‘ Ii t h I n  - ~,1ut S Ic’ go hi t  e’ tiiie’d l a l i -  Ma in t e’nuine e ’ A c I I vi I i n’s (I HAs) by  thin ’ t
res l u l r e - s a la r ge data h is’ - tji ,it ide’ nti l i e s , on a m i n i m u m , th e ’  t V J n ’ Oh  s h i p
ri ’pt r i c e d  and g ive ’s some m d  i c a t  i on  oh t h e  w o r k l o a d  gen erated by t in - r e - p t  hr

I t ’ l l  . ~-on- I 1 1 , 1  t a f o r  DA’rc / FMIo , S t i r i  P i i  -
~~~ ( I an d PA T ( 1  u l l i n e x e s  a t  P c - a r  I h o  r n or

a nd A l ,O n e ’ u a  w e - r i -  ob t a  m e d  f r o m  the Pat Pro ,- n-so i np Servile- ( c u t e r , l i i  i i  I C
F l e e t  ( I P S L 1 ’ ,-\ ( . )  , as we ’ll as f r o m  PA ’FC r i - c o r d s , f o r  t h e  1 8 — m o n t h  p .r l o t

I t - g i n n i n g  1 F e b r u a r y  1975 and e n d i ng  1 Jul y 1976.  S i rn i l i r  d a t a  I or  t i re ’
i - l u , l e r s  and r e p a i r  sIt ips included in  t h e  s t u d y we ’re  p r o cur e d  f r o m  t h e ’

N t i p e ’r v  u sor of S h i  i p hu i  id i ng ,  C o n v e r s i o n , and Re p a i r  ( S U P S I I I P S )  , San D 1& ’~, ’ ( ’
hu e ’ former source ’ r e p o r t e d  t o t a l  n a n — h o u r s  expended  f o r  e’~~c h r e ’p a ir  ac—

t ion f o r  each  s h i p ;  and the ’ latter , total man—hours expended  m o n t h l y on
each s hip  o r  shore a c t i v i t y  r e c e i v i n g  r e p a i r s .

N o t  a l l  o h t h e ’ dat ,i r e p o r t e d  were used in the ana l y s i s . F i r s t , si nce ’
D A ’lC /F > t ’\ u . , San D i n - g o ’s m i s s i o n  had changed in J u l y 1975 f rom t r a i n i n g  and
r e p a i r  t o  shi p m a i n t e n a n c e ’ , onl y da ta  fo r  FY76 ( Ju l y 1975 th roug h June  1 9 7 6 )
were  us e - lu ! .  Second , f o r  m o d e l l i n g  purposes , i t  was c r u c i a l  to  s t u dy
onl y t h a t  IMA w o r k l o a d  p e r f o r m e d  in the San Diego area .  Thus , o n l y  t h a t
d a ta  w i t i c h  conce ’rn e- d w o r k  p e r f o r m e d  at l)ATC /FMAG , San l ) i e ’go and conduc te ’d
by t e n d e r s  and re ’pa i~ s h i ps when t hey  w e ’re ’ in  the San l) iego area were in-
c luded .

“M a n — h o u r s  e’xp e ’ i ide ’d”  In i n t e r n e d  l a t e -  m a i n t e n a n c e ’  was s e l e c t e d  as t ie’
w o r k l o a d  m e a s u r e  r a t h e r  t h a n  s u c h r  a l t e r n a t i v e s  as “ the number  of sh ips
r t ’p o  i r ed by P A l  P / i ’MA , S in  I) l ogo  or the  t e n d e rs ’’ f o r  se ’vera l reasons .
For  e x i n u p i o , t h e  l u i t t e ’ r does not  i n d i c a t e  ti r e ’ d i f f e r e n c e s  in workload
o or di s’simi 1- i r  r n - p . r  i t t ,  on two  c r u i s e r s , m u c h  l e S s  f o r  repa i r s  oil  two  dit —

f e ’r e n t  s h i p  I vp - - ’  . A i s c , PATC / FM A P , P a r t  D i e g o  and ot h ie ’ r IM A s use ’ ‘‘ t i t an—
h o u r ’ , i ’xpe i rd e d ’’ it ,  t in ’ i r w o r k  1( 1 , 1( 1 h o d  l c a t o r  f o r  p l a n n i n g  and s c h e d u l i ng .

t O n . -  t h i t - ’ ,.’ d a t i pe r m i t  art r i i a l y s i s  oh demands on t he’ IMAs in t e r m s
l b  i rid iv  id u a  1 ~~t u s t  om er o  , it is poss i b  I n ’  to de t e ’rmin e ’  ( 1 )  t I l e ’  I i - i ’ ;  i h i  I i  I v
‘1 gi I .~~, t, I i  i~’ b~ t y p e ’ , ( 2 )  t h e  pi opo £ L i  oi l  of l i r e  L o L a  i worki tut u tic —

C r u i n g  t o  e- , i n  hr sh i p typeS , (‘3) tire division of workload be’ twe ’en f 1 n’e’ t t r iP
s t o r e a c t i vi t i e s , and ( 4 )  t I r e  d i  f fe ’ren e’ e’ In w o r k l o a d  b r  d i f f e r e n t  s h i p
type’s and home-ports. If s h i ps of the same type  have ’ simi  l t r r  deman d
pat  te’ rns  , the  f I n - n ’  t c iii be- r ep r e sen t  e’d by slit p type’s in an I / t I  mode ’ I , w i t  Ii
t~~e I i nal  de- rciirnd f o r  eac h  type ’ computed by considering the numbe r ot  sit i 

~
‘-

in t h a t  typ e’ . When the ’  data are Included in an I / O  model  w i t h u  d a t a  f r o m
o I l i er  a c t i v i t i e s , the i m p o r t a n c e  of second and h ighe r  o rde r  e f f e c t s  can
be d e t e r m i n e d .

l i i i  t l a l  p ren ’ e ’ss1r~~’, In v o l v e d  c a l c u l a t i n g  t h e  annua l t o t a l  IMA w o r k i  o,i~h
1 or each sir  I p  r e -p a l  red and f o r  e a c h  shore a c t i v i t y  r ec . ’l v i n g  r e -p a  ir s  dcii i r i g
FY76. Tb Is i m p l y m e an t  sunmu In g ,  f o r  each a c t i v i t y ,  t he  h ) A l (  and tender
m a n — h o u r s .  The se’ roto r i t s  w er e  used to d e r i v e  d i s t  r I h u t  Ions of IMA work-
load by s h i p  t y p e  and h o m e -p o r t .

-~ B O T  71LM~b



Anal ysis of Fleet Demand

Th e’ analys is of fleet demand on the San Diego—based IMAs focused on
ship type and homeport as indicators of the source and intensity of de-
mand . Average demand rates and standard deviations were calculated for
each shi p type by homeport. This involved looking at 131 ships , 26 shi p
t y p e’s , and 8 hiorneports. The demand rate for a ship was the total man-
hours e xpended on that ship in FY 1976. The demand rates for all ships
within a given type and homeport  were averaged to obtain an average
annual man—hour expenditure for a ship in that type and homeport.

A t t e m p t s  were a lso made to determine i f  the amount of time s i t- ice  a
shi p ’s last ove rhau l  (depo t—leve l  m a i n t e n a n c e ) ,  the age of the ship, and
d i s p lacement tonnage had significant effects on demand for intermediate
maintenance. Intuitivel y ,  i t  would seem that , the  longe r the time since
a sh ip  was overhauled , the older the ship, and the grea ter the d isp lac e-
ment tonnage , the more man—hours it would need in in termedia te  m a i n t e n a n c e .

Anal ys is  of Shore—Based A c t i v i t y  Demand

Shore—based activity demand rates were calculated for the 55 San Diego
area lilA customers during FY76. Each demand rate is simp ly the total
annual hours expended by the IMAs in support of each activity.
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Rb - Si l ts

A n a l y s i s  ‘t  t h e ’ d em a n d s  on t l~~’ S i t u  D i i - g o — b ; i s i ’d I n t n ’ r m n ’ i h i , - i t i -  ~l , i j n t n’tu , iri - .
A c t i v i t i e s  (lMAs) shn’wn .’d thi , r t tire’ t o t a l  w o r k i t  oh in FY76 wa- ,v ,- r 2.R 3
nr i  I I  ion  m a n — b i o r r r s  . Oil I r a t  t n i t  ;i 1 P A l ’ C/ i” MAP , San I) i ego In c o u n t  .‘d f o r  o v e r
I .4b m i l l  ion  r u r , i n — i r o u i r s  (S2 ) . A p p r ox  i n - r t e i  V 90 p e r c e n t  ( 2 . 5 5  m i l l i o n
n i . i n — h u n n u r s )  n u t  t h e  tot al IMA workload h o r  FY 7 6  was direct lv i t t  r i b e rt - i - - l n -
to shi ps; and t i re ’  r e m a i n i n g  10 p e ’r c en t  ( . 2 8  m i l l  i o n  m a n — h o u r s ) ,  t o  s i t  re’—
b~ se ’d ic t iv i t  ic ’s .  T h r u s  , cone  en t r a t  ion was I oc 115cC1 (itt ari a I vz i ng t h - sour  I -

of I le ’ e’t demands.

Anal y s is  of F l e n t l)emand

A n a ly s i s  i t  t ie-  f l e n ’  t demand on San U m g — b a s e d  IMA s shtowi’ d h i t  1 31
s h i ps w i  t h i n  2 6 sh i p  t y p n ’s W e ’r e  se ’rv l i - i ’d in  FY76 , w i t h  109 oh t h i -rn n u t

haom e ’por  It’d i n  San I) ie’ gnl ; and 22 , in ot hre’ r areas, l a b  i n ’  I show s t in ’  n u m h n - r
oh s h i ps i n  e a c h  type’ and t h i n ’  t o t a l  numb e r of IM~\ t~~i t — h o u rs  e’:-.p~- ri hi-d t or
c’a , -h t vp e ’

As wou ld be ’ e x p e c t e d  , the  109 sh ips  home - ito  r t eut in S i n  1) ii ‘go don i not ‘d
the work  of t i re ’  IMA s based t h e r e .  Those ’ sIr i ~~ made ’ up 83 pi’ r c i ’n t  oh a l l
shi ps serviced i n  San i ) i ego  and accoun ted  f o r  95 p e r c e n t oh the ’ IMA s h i p
workload . The’ remaining 22 ships made up 17 percent of a l l  shi ps se’rvi -e ’d
and a cc o u n t e d  f o r  a l m o s t  5 percent of the workload , win ch was di str lbeite ’d
among the  huin ie ’p , r t  s oh Long Beach (2 . 0 ) )  , Concord (1. .~~~ - ) , and Port h i u n ’ n n ’ m e
CA ( O . l i ) ;  P o r t l a n d , OR ( 0 . 2 ;~) ;  S e a t t l e  ( 0 . 1 % )  and Bremerton , WA ( 0 . 6 % ) ,
and Yokosuka , ~Iapan ( 0 .2%) .

I~argest C u st o m e rs

When tu e  workload demand was aggregated by shi p t y p e  and lv hu n t ’—
port , it was b ound that , in both case’s , tile largest u r t t t on iers  we ’r e  ir  i gate’s
(FFs)  , d e s t r o y i - r s  (DO s) , guided  m i s s i l e ’  c r u i s e r s  ( n u c l e a r )  ( C ( - i ~~) s)  , gu i d t ’d
missile dest r o v n ’ r s  (i) i)Gs) , and amp hibious transport docks ( L P I ) s )  , in  t h at
orde ’r .  These f i v e  shi p t Y p e ’s  a c c o u n t e d  f o r  the f o l  lowing:

Almost  50 p e r c en t  (N = 6 5)  of the  total number of ships si r’,’ i ced
by the San U ie’~~e,—i ,asen d IM As , and about 50 pcrccnt (N 55) o h t h c  San 1) i e ’ge n—
homepor t ed  s h r i p s .

2. Abou t  50 p e r c e n t  ( 1 .469  m i l l  ion m a n — h o u r s )  of t he’ total sit i p demand
on the  San Diego—base d IMA s, 59 percen t  ( .867 m i l l i o n  i’ a n — h ou r s )  of the total
shi p demand on DATC/FMAG , San Diego , and 58 percent ( .  .413 m i l l i o n  man-
hours) of t he ’ total shi p demand of San I)iego—lromeported shi ps.
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Table 1

Fi~- i t  Cus tomers  oh San d ie’go—ba se d IMA s , t i ’ ‘
~~

SD Oin ’ m n ’t , , r te d  ( ) t h i - r  Hi mep r t n ’d  l i t  d
N u r ~t n t - r  Observed ~~~~~~— — ~~ - - - —~~~~~~~~~~~ -— ——- -— - —  - - — Y - ~~— hn ’ ,jr s

S: i v~ ’ i’ In  Type No.  , M , l n — h u u r s  .~~~‘ , Man—hou In; I ~- ‘ r  d ’’ u
Expe nded Expended

FF F r i .~,ite’ 18 18 364 ,813 — —  — —  3~ -. ,- 1 3

lID :)c~~t r ~ vn ’ r 18 8 291 ,138 10 57 , ,40 34r - ,

Ci t N )  Gui ded sr~~s i i e  cruiser
(Nuclear) 11 279 ,2 3 5  —— —— 2 ? 9 ,~~35

Dlii, G u i d e - u  ~1iss i1e ,t,nstrove’ r 11 11 276 ,134 —— —— 2 7 s , 1 3- .

LPD Am phtb io i in  Transpor t On ,-k 7 7 201 ,478 — —  ——

Ai’ Jt - ’-. t z u v n - r  Tender 3 ~
‘
~~~i 198 , 071 —— —— l~~~,- ’ 7 l

LSD Dock Landing ShIp 7 7 148 ,974 —— ——

AR Rt- 1 ’ ,ihr ShIp 2 2 120 ,146 —— — —

LST Tank Landing Sh i p 10 10 118 ,680 —— —— 1 i~~,n - -P

A m p hibious Cargo Ship 3 3 79 ,605 —— ——

LPI& Amp hibious Assault Ship 3 3 70,309 —— —— 70 , ‘ ‘~~

Guided ‘liss il e Frigate 3 3 69,063 —— ——

ATF F~ e-~- t Ocean Tug 7 7 63 ,711 —— —— 6 0 ,7 1 1

A t tac . A l r c r a t t  Carrier 1 3 53 ,222 —— ——

AL A~~u ni t ii ’n chip 7 —— —— 7 40,15 3 .1 , 1 5 1

0’ - P i t r i  ,u r : b , i , , t  2 2 27 ,209 —— —— 27 ,: ‘

i c e  Am ph ib ln’us Coimniand Ship 1 1 22 ,027 —— —— .~~
‘ ,‘ 2 7

Nonnagnet1~ Min esweeper ,
Ocean 4 2 14 ,7 9 7  2 6,252 11 , 1 1 ,5

LPA Amp hibious Transport 1 1 15 ,829 —— — —

AOL Fjst Cowbat Su p pur t Shi p 2 —— —— 2 14 ,19&

ASP Submarine Rescu e Ship 2 2 9,411 —— — — 1 ,4 1 1

AS Submarine Tender 2 2 5 ,833 — — —— 5 ,8J3

AVM Guided Missi le Ship 1 —— —— 1 2 ,189 2 .189

AGSS Auxiliary Submarine 1 1 1,835 —— —— 1 ,815

AGDS Auxiliary Deep Suburergence
Support Ship 1 1 1 ,784 —— —— 1,784

PGH Patrol Gunboat , Hydr ofoil 1 1 917 —- -— 917

Tot al 131 109 2 ,434 ,2 17 22 120 ,030 2 ,5S4 ,.’-~7

aone CG (N ) was In port for only 5—1/2 month s and required a total of 12 ,498 IMA man—hours, Since dat ,i
were not available for thi s ship for the complete FY , it was included In compu tations to determ ine tøtal
11~A man-hour s expended but not in those to determine average demand for ships withi n a ship type (se’e
Table 3).
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A’ - i - ge I h i  h lent, a id !1 ,i t cii

R I - i O n ’ Orid h -~os’ i -  hnv j o t hte - sii e nl t h a t  i c y r i - g i t  i n n  n i ’ ,- m i  r ise’ l i i i ’ n C  i I ~~~i (  V
o h  t h e  o r e - n - ;o s t  s of t i r e  v ar  i o u s  “ f i n a l  , h ,m ; an d ~ S p ’ c  i f  l i - t a t I o ns  ii ~~s ’s . ’ t on i t t

i n p t i t / o u t t ’ 1 1 t  : t l i i t h i ’ l . ’ ‘l ’b iiis , i t  seemed l o g i n  , a l  t i n  t i - s t  t h i s  i , ’n ’ I n n t i n e ’ s i s  i n - h ~ —

t n ’r ri: i n  i t g  f i roi l I in - i t  dcn: ,itt1l is on I MA s . Ave r a g e ’ de’ m ;n n n h r i  t n - s  for sit h 1s-, s- h-
i n  , n s h i p t ’- ’ t’ n -  sn - r n ’ c a  I n - u l i t  e d  f o r  d emand on J)AT ( ’/  l”~\t , 

, San D i  e - t c n  a i ll-

f r  de ’ r n , t n n I  n ’I )  t h e ’ t o t  i l  San Di ~ -~~o — h t i s ~ ’ch 1’~As (l)ATC p l u s  t h i n  ~
- AD s -n id  ‘ ‘ -i

F ’r  e ’ , ,r st tn cur ,ucv was m e a s u r e d  in  t i - r o t s it t~ t lie r - l i t  lvi- v i  r lane ’  e’ ot d i’i n~ in
w : t h i n  n shi p t y p e ’ , wh i ch  was c ; a l c i ,r l a t e ’d  by  d i v i d  h o g  t O ’  standard ‘l ev i - at ion
o t demand s o sit ps W i t h i n  a t \‘pi ’ by t lie m i - t a n  d emand  r i  t e for sin ps v i t  l a i n
a ty pe ’ . The r n ’ s t i h t s of c o m p u t a t i o n s  b r  t i re ’  f I v e -  I , r r g ~ ’ 5 1  - : s t ~~~t e ’r s  tan - p ro—
v i d i ’ ni i n  T~~h l e ’  2 w h i i - h n  s inews  t i n - a t  t i n e ’  r e - d u c t  ion  i n  r n ’ l ; a t l v n -  v ,ur ian - i- due to
I g e ’ r t -g , i t ion  r a n g i -d r n :  22 to  ~~~~ p e r c i - r n t  . S i n  e the ’sn - r e s u l t s  i l e - - i r l v  ‘~t u i n ; n r t

t h e  a g g r n - g t i t  i n n  hy p o t h e s i s , t i n e’ , i n , i i v s i s  o f  h l e n t  d ent - nod c o n c e ’n t r , o t  i ’d ori  n i t  a l
San I) ie ’g u UIA nIe ’ rr, and  , Dv sh i p t v p c  and home ’por t , to a clii eV e -  m er e  i c c  u r a t  ‘ I - r i - —

C - i ’~ l ‘4 .

Fable’ 2

t orn h l , t r i s n u n  of  R e l a t  i v e  Var i , r n e ’e’ ( 1) in Dn ’oi , n n d s  on
bA ld ’ i-”IA(,, San I) i n - g o  A l o n e  and on A l l  San D i i ’g ’—b as ed I~ iAs , FY (i

DATC/ FMAC , A l l  San D i e - g i n —  Per  c en
S h i p Type San Diego Alone based IMAs Ir:p r ’vi ’:- o - :tr

FF 54 4 2  22

UD 62 -~~~~ 23

c C ( N  69

DUG 55 20 7

LPT) /nd 10

3 p r o v i d e ’s  the i a v i ’ r , o g e ’  de’mtrnch n ti l e -s by sh i ji t y p e  f o r  S a n  i t i i ’C , i —
homepor  e l  s l i  i ps d u r  I r ig FY16. As sin own , t i n ’ - sh i p~ were- gr ociped into t W O  ~‘ ;n t
gl i r Ii’s , depend j og  on wire the’r or not t bne ’ v  had u n d e r g o n e  an ov e rh a u l  ( d e p o t  —

l e’ve’ l ma int e’n ;ant c i -) dn i r  Ing ca l enda r  ye - t a r  1975 (6 m o n t h s  b e f o r e  and 6 m o n t h s
aft e r tire ’ beg inning oh F Y 7 6 ) .  Th i s  was d o n e  to  d e t e r m i n e  wh~ethc’r t o r n - c e n t
overhaul would reduce the variance in IMA dema nd by s h i p  t y p e ’ . A t o t a l cit
30 shIps In 13 ship types had undergone overhaul in FY75. As sh own , f o r  t l n t ’
10 s h i p  type’s tha t had strips In both categories , the average IMA demand r a t e ’
(In man—hours) was significantly lower for ships tha t had undergone ric e - n t

- in ’erlta ul . For example , for the CVA , t h e  average demand rate ’ for ships with
an overhaul was 6,254 man—hours , compared to 4(3,714 hor t h o s e ’  w i t h  no over-
h a u l .

6Blti nci ) , 1. , 6 Rowe , ~7. i’ r i ) b l  ems and be ’n e f  i t s  of aggr ega t ion i n  a Nav y
work load forecast I rig I n_pu 1—output mode ’ I . Paper p r e s e n t  e-il t o t  t he  j o i n t  n o t  i o t t  a I
n e c - t i  rig of t h -  0t h ’  r t i  ions Rc~se ’a re- ii Soc l et  y c i t  Airier I C3 and I h it ’ Ins t I t ii t e  c it

Management Si: i ‘nun’s , M a y  19 77 , San F r a nc  h sc ci , CA.
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T . i b l , -  i

Av,’r,,~- , - Demand Rates fo r  San S ie’go— i t om e -p nn r r  ed Sini PS

Sn , tS’cent 0vn’ rh-ru 1 - c~~e’nt ‘ ~,‘ i -  r u
t.ii ,rnt i .’r ( l i i  -o- rved _————

~~~~~~ 
— - — - - -—— — - - - — — 

Symbol Shi p ~ype ’ In Type Avg.  demand A v g .  : -
So. ( t i a n — f i n i i r r s )  S . D .  N o .  (~I . i n — 3 t  - - ,rc )

AS Dest r ‘ v i -  r Finder 3 3 66 , ),‘4 5 ,985 ——
Ai~ R epa n r Ship 1 2 60,073 8,786 —— — —

LPH Amph ib ious A s-’,iiilt
Ship 3 1 47 ,’~- 3 4  — —  I 1l ,3~~7

Attaa k A i m -  raft
Carrier 3 1 40,7l-~ —— 2 6 ,1 -- .

U’s Amphibious Transport
.Jock 7 5 37 ,809 7 ,203 1 6,I~ 7

i)3 De’stroyi’r 8 8 36,392 17 ,313 —— — -

Dlx: &;uided M t - ,s ile
[)e’-.troye r 11 5 36,00:. 10,309 h ic , d l ’ t

CC(N) (,uided Mis sile Cruisn r
(Nuclear) 10 7 32,048 13 ,604 3 14 ,133

LKA Amphibious Cargo Ship 3 2 31 ,457 12 ,333 1 16 ,691

FFG Guided lis sile Fri gate 3 3 23 ,021 13 ,603 - ‘— - -

LSD Dock Landing Ship 7 5 22 ,853 9 ,694 1 17 , 3 5-.
FF Fr igate 18 15 22 ,685 9 ,604 3 8,177

LST Tank Landing Ship 10 6 14 ,160 8,261 4 8,430

PG Patrol Gunboat 2 2 13 ,604 2 ,823 —— — —

ATF Fleet Ocean Tug 7 7 9,102 5 ,312 —— ——
ASR Submarine Rescue 2 1 5 ,661 —— 1 3 ,750

AS Submarine Tender 2 2 2 ,916 94 1 —— ——
AGSS Auxi 1i~~ry Submarine 1 1 1 ,835 —— — —  — —

AGDS Auxiliary Deep
Subm ergency Support
Ship 1 1 1,734 — —  — —  — —

PGH Patrol Gunboat ,
Rydrofoi l 1 1 917 — —  — —  ——

LCC Amphibious Conmnrand
Sh i p 1 —‘- —— —— 1 22 ,027

LPA Amphibious Transport 1 — —— —— 1 15 ,829

HSO Nonm.ag net ic M inesweeper ,
Ocea n 2 —— —— —— 2 7 ,3%

Total 108 78 30

aA. indicated in Table 1 , there were actually 11 CG(N)s se rv iced by San Diego—based IMA
activ i ti e s during FY76. However , since one was in port for only 5— 1/2 ~~nths , data was not
available for the complete fiscal y ear. Therefore , data for thi s shi p was not inc luded In com-
putation s to determine average demand rates for CG (N)a.
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,-\ lt l to i , h shr i p~
; the s,rme’ tv;’e tanne l c a t - - r n  , t i - t i i ’ r i I  I ’ ;  l i i ’ ! s i o t i l - i r

wci n k l , ’,sl nli-r: ~- anihs , th e -re we’re’ sorn.’ i - x n - e ’p t  l i o n s , i n  some’  s h i j i  t ’ - ’~ ’ n - - , ‘ i - i ’ -

~ , ‘ r n- n ot  n ’ n i o i i ~~hn sh 1 ps i n  t l i i ’  d i t t o  h a  ; i ’  t o  c hine I nrd i’ t l i i  t a I I si r  ~‘ s ’ t t h, - i i

v p ’  w o o l ’ !  1 - a y e ’  s m u  I t o  r wor ~ l oad ni em:r nnl s. Amo ii g. S t i t i  I i ’ , ’ o— l cmi ’ ;’ ’ r t i ‘ is i i

W i  tb I i ’  n ’vi - n : i i n a l  , to n ex ampl i ’ , 0 c i t  t i n e ’  2 ( 3  t \ - ; - c ’ ;  ohs, ’rvi-d inn l i t i l i n i ‘ t - n t . a  ‘ r
cmlv 1 s i n  i p. Front i - I  , S i l t e r l n n n - h i  i nt i-r ::t i -d i ,a t i -  s ir  i p ma i - t i - n t  i t t -  i - i i - n p - , i 1 i a r
t i  tin individu a l shi p , it produce ’s  subst na nt i a !  ‘-‘ - ir i - i t  i o n  iii n b - n u t , :  r i t e s  to n
S h , 1 n 5  . :n - i ’ : t p i - i  t ’v t ’- pe- d n r r t r og - i  g i v e n  \‘ i - , u r .  ‘10 i l l u s t  r i t e , i ,  n i f l  t -I -nt u n ,
t n  Sari : : i i o _ , i _ , i : t e - : i , r - t e d  s h i p s  w i t  i n no o v i - r l i - i u l , o b  ( h i - 1 1 t ’ ;  i - -. i t t  W i n c h

r t o n - r i ’ s h i n : - . W e ’re  u i b t - t e - r\’ , d , 7 h a v e  ti s t an d ar d  d e v i t o t  i o n  t i n - a t  r n l i , i - - i  r ’:: ,

‘.3 u n  GO n - n ’ h - n i t c i t  t h e i r  mean ; a v , ’ r . r g i ’  d e m a n d  r a t i - .

An a t  t e m p t  w a s  ~i , i d , ’  t o  r , ’ d n n , - . ’ t h i n ’  v ar  h - a t  i , i n  i n  d i - : - , n o n c h  i t  - - l i i  i’~ 
w i t h -

i n  a s i n i ; t o p~’ b y co n s i d e r i n g  s l a i p  t a g - , d i s p i a em n - n t  t n ’ t t t n - u g i - , - an t i  L i O n - ‘t i n c .
t he’ l t i s t  o v e - r t u , n u ’t . As prey i e i s r s 1~ ’ m d  ic ’ , a t e d  , ti ne- , a- .’ i- r o~ d i ’ : i i , i n t d  n , j t i ’is f o r

si n i ;’s m a y  iris an o v e r h a u l  w i t h  i n  6 mon t  h i s  b e - f o r e ’  and 6 m o n t h s  a t t e’r t he ’  st
o: t h e  t isc:a 1 y e a r  under  s tud y are ’ s i g n  l b  h c a n t  lv I owe’ r t h a n  thii i ’n n - I inn sh it ’ -,

w n t b  no o v e r  hoa u I (see Table  3) . H o w e v e r  , win _ n av er ag~ - d~-n~2 od r t i  1 ’ 5 of s i t  ip’-
t i l t  n ’’,’ e ’r boaule d  f o r  pe r iod s of 1, 2 , or 3 y e - t a r S  w e - r n -  anal yzed , i t  w a - n  f ’ s :
t h a t t hot ’ s i n c e ’  t i n e  l a s t  o v e r h a u l  had no e t  t ec t  on demand r a t ’ s .  - \ l t i i n t u , h i
\‘ , a r  ianc ’es In demand r a t e - s  w i t h i n  no s h i p  t y p e  d i d  i n c r e - , a s i ’ w i t h  t ime ’ , tb-
d i f t i ’r en ces were ’  not  s i g n i f i c a n t .  S h i p  age and d i s p l a c e m e n t  t o n n a g e  b iad
no et h ect  on dem ;rn d r a t e s .

T ab l e  4 prov ides t ine ’  ave rage  IMA demand r a t e s  liv s h i p t y p e b r  shi ps
h o m e p i r t e d  a t  otl at ’ r l o ca t i o n s  d u r i n g  FY76. Since the t o t a l  d emand f ron t  - n i l
“ o t h e r ” homeported sh i ;n s was o n l y  S p e r c e n t  of the  t o t a l  sh i p demand ( 1 2 ’ :  , 0 ) 0
m a n — h o u r s ) ,  t h i s  d emand can be t r e a t e d  as a c o n s t a n t  In  i / O  ana l y s i s .

DATC JFMA G, San Diego P ropo r t i on  of Fleet I)emand

As indicated earlier , to minimize’ tor e-cast error , it is h e r n e ’ b i c i - a l
t o  I - ‘n e ’cai- ,t  f in :a l d emand s on all San Diego—based INA a e ’ t i v i t  ies , r a t h e r  t h i n
on bA~1dd / FMAG , San I) i ego a 1 one or on a n I rod lv idu ,’i 1 t ende r  . However , o n c e -  t h e
t o t a l  demand forecast is made , workload must he’ allocated among DATC and t i l t _ -
tenders and repair shi ps. Table- 5 p r o v i d e s  t h e  proportion of total b l e n t
demand tha t was p laced on DATC In FY76 by strip type.

~~~~~~~~~~~~ of S h i ~’r c — based A~’t  i v i t v  t ) e~nnand

A n a l y s i s  i i !  t i n e  shore—based a c t i v i t y  d ema nd ott San Diego—based Il’lAs
showed t h a t 55 - ‘ i sto m e r~: we’re se ’rvtced In FY76. Thoc ’ total ntan— huoe rr s re’ r ;nn m et_ i
by t he ’se ’ cu s t o me r s  is provided In Table 6. As shown , tire first two cust -i nt n -r s
h i  ‘t t  ed r ep re sen t ed  d5 percent 1)1 the shore—ba sed demand ; and t h e ’ f i r s t  r i n S e ’ ,
~I3 p e r c e n t .
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T a b l e ’ 6

Sb nn i re—base d ( nustomers of San I) i c -go—based h I-lA s, F? 76

Total IMA % of
A c t i v i t y  h a n — H o u r s  T o t a l  Hours

C omj~ in der  N a v t n l Su r t  ace  b - c i r c e , Pac i l  I c  100 ,080 35.6

Devc 1 o ;n r ;n n ’rit and T r a i n i n g  C e n t e r ,
San di c~~oi’F1ee t Maintenance
A s - n s tan c e  Gr o u p ,  P a c i f i c  53 , 988 19.2

C oru~ ande r Sub~~~r i t n a - ’  Force ’ ,
n~ ro u p  F i v e ’ 18 , 319 6.5

.n av ,a I S ta t i o n , San Di r -G o 15 , 756 5.6

Seal Team Ur ic 15 , 429 5.5

Assault Fr ,itt Gen t One’ 10 ,783 3.8

Se r v i c e  Group One 6,826 2.4

Ooastal River Squadron One 5 ,733 2.0

Nav,i l Sea Systems Con~~and Support
Center , San D iego 5,483 1.9

All Others (N = 46)  49 ,296 17.5

Total 281 ,693 100.0
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- ( ) N ( i l G  I

lI nt - an - i l~ - s i’ ~ i i i  demand s on ti re ’ San l f l i ’ G i — I n , a ~~i - d  I t n t n - a I o i - c l  b a l i -  M a i n t i - t t nin .-
n \ n I i v  i t  I e s  ( I  MA pc rm i t  -ci i t i c i ’  general cone in n s j n  inns re’g l m l  in G t ine ’ i - n ’  - iF ) i I i
n i l  b u i l d i n g  an t n I n I i t _ L i n n t p n n t  ( i / O )  m o d e l  i t  t n -  f 1 4 - - t — s t l p p i i r t  d i - n i , a r i d  n n - t w o r F .

1. n , a t a  a r -  - a v - i i l a b l t -  t o  n l i ’a sur i -  d em a n d s  on MA- - i n t e r n - j n i t  t o t i i  ro an—
:t , n r s  expended i n n n i a  l i v  pe ’ r shi p. Al  t It on n G h t h i - si - d a t a  w I I i  I i t  itt to am I / n )
r r - i t t c i - t . - ’ r~~, ,a n a l v s i s  c i t  t i n . -  d a t a  i s  a l a b o r i o u s , t i m e— c - n i r t , l n m i t~~ : t a s k .  ij o ’n i-

-~- i . r n . n t t ~~ r v l , a t  l e i n s i n i p s  w i t  i i  me mbe rs i t  the ’  D e v e l o p m e n t  and F r - a ini mng n :e’n ti -r ‘ ci
: h , n r ~ l G t ’ o n I - n n t  ij i v i s i n n n  and t ine  S u per v i s o r  n i t  Sh i pbni i l d i n g  ( n n t t : ’ i - r , - j O f l , c u t , ]  I - i - —
p a i r , Sa n Dia--go W a - - r n -  e s - c i - n t i a l  in  i n t e r p r e t  i l t g  t i n i - d a l i .

2 . Si nce- ship t y p e  and t he’ l aome ’p or t  of - n s h i p ~ t t 4 ’ e r  ~‘d th~’ d i- on it id - , p l~~~t_ -d
on t Inc I I-lAs, C i t e  I / O  mod e l  must  st re ’ss t in e ’ d i i  f e  r e m i t _ - i - s  i n  w o r k  I i c i n i  at t r i h u t  - i l  i i
to t l t i -  t ype  of sh ip  invo lved  and the area wh e ’r e i t  i s  o nto i s - C  t ed .

3. The r e s u l t s  cit t h i s  s t u d y  w i l l  be used , w i t h r e - s m u t - - n m  , a n a l v s e ’ s
or  demands  on other major  shore  a c t i vi t  ies , to d c -y e - l op  I / O  C o n - I f  i Ie- flt s b r

the Ih’IA sec tor  of t ine  I / O  mode l .  For examp le- , t ine ’ I / O  c u n i  I f i c i e - n C  be ’t w - - t i
the IMA s and the  Saval Supp l y Cen te r , San Diego m i g i n t  be m e- a sure ’d  in  s t i l t s

~if r e q u i s i t i o n s  of s u p p l y  per man—hour  of i n t e r m e d i a t e -  m a i n t e n a n c e ’ .

-. . V ar i a n c e  in lb-IA demand was a f f e c t e d  not  onl y ~v shi p type and h,im~-—
por t , bu t  also by t he  l eng th  of t i m e  s i n c e  the l a st  o v e r h a u l  ( i f  the d y e r —
h aul  was recent). There-fore’, overhaul schedules must be considere ’d wh en
d e t e r m i n i n g  i n t e r m e d i a t e  m a i n t e ’n an c -e demands.

5. S i n c e -  t h e  San Diego—based  IMA s s e r v i c e  p r i m a r  i ly  San D H g n _ h r:nn ~~ n r t e d
s h i p s , c in a n g i n g  t he  h o m ep o r t  of sli i ps is v er y  l i k e - I v t o  a f f e c t  ti n - wn - r k  l oad
< i t  t h < -  IMA s.
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