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INTRODUCTI ON 

The Nationa l Pe tro leum Counc i l  ( NPC ) , a t  the S e cre tary o f  
Energy ' s reque s t , has completed i t s  s tudy o f  pe tro leum i nventory , 
s torage , and tran sportation c apac i t i e s . I n  h i s  l e tter o f  
February 2 0 , 1 9 8 7 , the S e cretary o f  Energy spec i f i c a l ly requ e s ted 
that : 

• • •  the Counc i l  • • •  under take a comprehen s ive new s tudy on 
petrol eum inventory , s torage , and tran s portation c ap ac i t i e s  
upda ting the Counc i l ' s  earlier s tudie s a s  n e ce s s ary . 
Emphas i s  shou ld be given to the reexami nat ion o f  min imum 
operat ing inventory l eve l s , the locat ion o f  s torage 
fac i l it i e s  and avai l abi l ity o f  inventorie s in re l a t ion to 
local demand , and the c apab i l i t i e s  o f  d i s t r ibut ion network s  
to move product s  from re fining cente r s  t o  the i r  po i nt o f  
consumption part i cularly dur ing per iods o f  s t r e s s .  

The fu l l  text o f  the Secretary ' s  reque s t  le tter , a d e s cr iption 
of the National Petrol eum Counc i l , and a ro s te r  of the C ounc i l  
membership are provided in Appendi x  A . 

The NPC e s tabl i shed the Committee on Petro leum S torage & 
Transportation to deve l op a comprehens ive r e s pons e to the S ecre­
tary ' s  reque s t . Th i s  Committee was chaired by Mr . Wi l l i am E .  
Swa les , Vice Cha i rman - Energy , USX Corporation . The Secretary 
de s ignated Dr . H .  A .  Merkl ein , Admin i s trator , Energy I n format i on 
Admini s tration ( E IA)  , to repre sent him and to provide coordina­
tion between the Depar tment o f  Energy ( DOE ) and the Counc i l  by 
serving as the Government Cochairman o f  the Commi ttee . To 
a s s i s t  in responding to the Secre tary ' s  reque s t , the Commit tee 
es tabl i shed a Coordinating Subcommittee and four task groups : 
System Dynami c s , Natur a l  Gas Transportat ion , L iqu ids Transpo r ta­
tion , and I nventor i e s  and S torage . 

The Counc i l ' s  over a l l  report , Pe tro leum Storage & Tran s ­
portat ion , i s  contained in five vo lume s : 

• Volume I - Execut ive Summary 
• Volume I I  - Sys tem Dynamics 
• Vo lume I I I  - Natural Gas Transportation 
• Vo lume IV - Pe tro leum Inventor i e s  and S to rage 
• Volume V - Petro leum Liquids Tr ans portation . 

In add i tion , deta i l ed pro f i l e s  o f  the compan i e s  that partic ipated 
in the natura l gas transportat ion and petro leum pipe line s urveys 
are ava i l able from the NPC . 

The Inventories  and S torage Task Group wa s chaired by B ruce 
D .  Fro l i ch , Vice Pres ident , Supp ly & D i s tribution , Chevron U . S . A. 
Inc . Jame s M .  Diehl , Ch ie f ,  Fue l s  Ana lys i s  B ranch , P e t ro leum 
Supp ly D ivi s ion , Energy I n formation Admini s tration , s erved a s  
Government Cocha i rman o f  the Task Group . ( Ro s te rs o f  the s tudy 
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group s re spons ib le for the deve lopment o f  th i s  vo lume are con­
tained i n  Append ix B . ) Th i s  volume update s and e xp and s the NPC ' s  
1 9 8 4  report , P e tro leum Inventorie s and S torage Capac i ty . I n  the 
new report , a l l  three phys ical sys tems ( pr imary , s e c ond ary , ter­
t i ary ) invo lved with petroleum s torage c apac i ty and invento r i e s 
are analyz ed . I n  add i t ion , the e f fects o f  the petro l eum future s 
markets and the S trategic Pe tro leum Re s erve ( SP R )  on pe tro l eum 
inventor i e s  are de s c r ibed and evaluated . High l igh t s  o f  the 
repo rt appear i n  the Execut ive Summary ,  det a i l s  i n  Chapte r  Two . 

The NPC has  under taken and pub l i shed 1 0  inventory s tud i e s  
s inc e 1 9 4 8  to a s s i s t  the federal government i n  emergency pre­
paredne s s  pl ann ing . The se s tud i e s  were princ ipa l ly des igne d to 
determine both the vo lume of pe tro leum that could be ava i lable 
from the pr imary d i s tr ibution sys tem in the event of an emer ­
gency , and the total s torage capac ity o f  the pr imary sys tem . 
Addit ional l y , the l a s t  three s tud i e s  ( 1 9 7 4 , 1 9 7 9 , 1 9 8 4 )  e s t imated 
the min imum operat ing inventory of crude o i l  and p r i nc ipal petro­
leum produc ts . Th i s  min imum operat ing inventory e s t imate 
repre sents an invento ry leve l be low wh ich product s hor tage s and 
operating probl ems wou ld begin to appe ar . 

The pr imary d i s tr ibut ion sys tem rema i n s  the pr inc ipa l  focu s  
of thi s  vo lume . However , much greater emphas i s  t h a n  be fore h a s  
b e e n  p l aced on the s econdary d i s tr ibut ion s y s tem and te r t i ary 
stor age s egment , due to the ir c lose  interre l a t i on s h ip with the 
pr imary sys tem and the s i gni fic ant s torage vo lume s contained in 
the se segments . 

DATA DEVELOPMENT AND METHODOLOGY 

Pr imary D i s tr ibut ion Sys tem 

The NPC sent s urvey que s tionna ire s  to the compan ie s that 
report pr imary inventory data to the E IA . To ensure the c on f i ­
dent i a l i ty o f  the data , a n  independent account ing f i rm ,  D e lo i tte 
Ha skins & S e l l s , rece ived and tabul ated the survey r e su l ts . ( S ee 
Append ix C for survey methodo logy , Append ix D for the pr imary 
survey que s t i onnaire , and Appendix E for tabu l ated s urvey re­
sults . )  I n  add i t ion to in formation on s torage c apac ity and in­
ventory , comp an i e s  in the pr imary sys tem were surveyed about the 
use of pe tro l eum future s  market s  and the i r  e f fec t on inventory 
leve l s . They a l s o  were sent a que s t ionnaire d e s igned to obtain 
an indu s try as s e s sment of  the impact of  the S P R  on i nvento r i e s  
he ld in the pr ivate s ec tor . F ina l l y , comment s  on t h e  D O E  p l an 
for u se o f  the SPR dur ing stre s s  s i tuations were s o l ic i ted . ( S ee 
Appendix F for survey re turn s on pe trol eum fu ture s and Appe nd i x  G 
for re spon s e s  to the SPR survey . )  

Data were co l l ected by Petro l eum Admin i s trat i on for Defense  
D i s tr icts  ( PADD s ) ,  and by s ub-PADDs in PADD I .  Th i s  breakdown 
wa s nece s s ary to re f l ec t  reg iona l d i f ferenc e s  in s e asona l and 
sys tem-re lated ( i . e . , pr imary , secondary) pe tro leum demand s . 
Furthe r ,  the analys i s  o f  sys tem dynami c s  under s t re s s  cond i t ions 
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requ i red a regiona l approach to demand , inventory , and s torage , 
s ince petro leum supply and transportation s y s tems are geogra­
phica lly integrated . For th i s  purpo s e , PADDs I - IV are shown 
combined , wh i l e  PADD V ,  which genera l ly operates independent ly 
from PADDs I - I V ,  is shown separately . ( F igure 1 shows the f ive 
PADD d i s tr icts . )  
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Figure 1. Petroleum Administration for Defense Districts (PADDs). 

The primary sys tem survey did not inc lude a l l petro leum 
products , only crude o i l  and the princ ipal petrol eum p roduc t s . 
Al s o , the survey did not cover crude o i l  and produc t s  l oc a ted in 
u.s. po s s e s s ions and terr i tor ies  or in Car ibbean tran s sh ipment 
fac i l i t ie s . ( For a d i s c u s s ion o f  Car ibbean fac i l i t ie s , s e e  
Appendix H . ) 

As a bas i s  for compar i s on and trend interpretation , h i s­
tor ical data are given for refin ing-capac i ty uti l i z a t ion 
(Append ix I )  and for petro leum demand and i nventor i e s  in the 

primary d i s tr ibution sys tem (Append ix J) • 

Secondary D i s tr ibut ion System 

Survey que s t ionna i r e s  were a l so u s ed to gather data in the 
secondary d i s tr ibut ion sys tem for inventor i e s  and s torage capa­
cities  in bulk petro leum s torage p l ant s . Rec ip ients of th i s  
que s t ionnaire were a s ked as  we l l  about petrol eum future s . The 
secondary survey re l ied on a s tatistical  s ampl ing of s ec ondary 
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bu lk p l ant operato r s , and survey results we re expanded to to tal s 
for the ent ire bulk p lant popu lation . The r e s u l t s  o f  the survey 
were rece ived , tabu l ated , and expanded by D e l o i tte H a sk in s  & 
S e l l s . 

Dat a on the reta i l  sector o f  the secondary s y stem were de ­
ve loped from pub l i shed in format ion and from d i s c u s s ions wi th 
i ndu s try repre sentative s . Where po s s ib l e , PADD s I - IV data and 
.PADD V data are pre s ented s eparate ly . ( For the methodo l og ie s , 
s ee Appendix K . ) 

Tertiary S torage S egment 

Tert i ary segment s torage capac i t i e s  and i nvento r i e s  were 
e s t imated from pub l i shed data , surveys ,  and the consensus ex­
perience of indu s try repre s entative s . A review of the methodo lo­
gie s  used for e ach consumer s ector ( Append ix L) wi l l  provide 
ins ight into the accuracy o f  the e s t imate s .  
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EXECUTIVE SUMMARY 

The princ ipal obj ective o f  th is I nventor ie s and S torage 
report is to ana lyze a l l  three phy s i c a l  sys tems ( pr imary , 
secondary , tertiary)  rel ated to pe trol eum inventor ie s and s torage 
capac ity . 

Thi s s tudy wa s de s igned to determine both the vo lume s o f  
petro leum that cou ld b e  ava i l able i n  the eve nt o f  a n  emergency 
and the tota l s torage c apac ity in the three phys i c a l  s y s tems . 
Minimum operat ing i nventor ies for crude o i l  and pr inc ipal petro­
leum products have been e s t ima ted . 

Wh i l e  the pr imary d i s tr ibut ion sys tem i s  the main focus , 
greater empha s i s  than in the pas t has been p l aced on the s econd­
ary d i s tribut ion sys tem and terti ary s torage s egment . Th i s  
reflects the ir c lo s e  interre lat ionsh ip wi th the primary system 
and permits e s t ima tion o f  the s igni f icant s torage vo lume s 
repre sented by the s e  non-pr imary sys tems . 

PRIMARY D I STRIBUTI ON SYSTEM 

The ob j ective s  o f  the pr imary distribut ion s ys tem ana lys is 
were to e s t imate the min imum operating inventory for crude o i l  
and the princ ipal petro leum products ; to ana l y z e  the volume s o f  
inventory that the sys tem held on S eptembe r  3 0 , 1 9 8 7  and March 
3 1 , 1 9 8 8 ;  and to dete rmine the amount of s torage c apac ity in the 
sys tem . 

Min imum Operating I nvento ry 

The data resulting from the NPC ' s  " 19 8 8 S urvey o f  Petro leum 
Inventor i e s  and S torage C apac ities  in the Uni te d  State s " reveal  
varyi ng trends in min imum operat ing inventory leve l s . For c rude 
oil , motor ga s o l ine , and kero s ine -type j et fue l ( kero- j e t fue l ) , 
the min imums have increased s ince the l a s t  e s tima te , whi le the 
min imums have decre a s ed for d i s t i l late fue l o i l  and re s i dual fue l 
o i l . In contra s t , the 1 9 8 3  survey showed that min imum operat ing 
inventory leve l s  fe l l  for a l l  produc t c l a s s e s  compared to 1 9 7 9 . 

Min imum operating inventory i s  de fined a s  the l eve l be low 
which operat ing probl ems and shor tage s would begin to appe ar in a 
given d i s tr ibution sys tem . However , in s tre s s  s i tua t ion s , inven­
tor ies  can drop be low th i s  leve l  for short per iods without s ig­
ni ficant supp ly d i s ruptions , but with increa s ed operating c o s t s . 
Unl ike the 1 9 8 3  s i tuation , where lower demand wa s the driving 
force for an acro s s - the-bo ard decrease in min imum operating 
inve ntor ies , the 19 8 8  e s t ima te s mus t  be i nterpre ted in l igh t o f  
oppo s ing trend s . 

Severa l  facts sugge s t  the need for h igher min imum operating 
inventories . The Un i ted S tate s i s  once aga in becoming mor e  
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dependent on fore ign crude o i l . As dome s t i c  produc t i on con­
tinues to dec l i ne , the United S tate s mu s t  re ly on de l ivery o f  
fore ign c rude o i l  i n  l arge sh ip s from long di stance s . Furthe r , 
the demand for p etro leum i s  increas ing . Th e s e  cond i t ions both 
dictate h i gher min imum inventor i e s . On the o ther h and , the o i l  
indu s try h a s  cont inued to res tructure dur ing the 1 9 8 3 - 1 9 8 8 
period , r emoving s igni ficant amount s o f  re fin ing , p ipe l ine , and 
tankage c apac i ty from the sys tem . NPC e s t imates  o f  the 1 9 8 8  
minimum ope r at ing inventorie s for crude o i l  and the pr i nc ipal 
petroleum produc t s  are shown in Tab l e  1 .  

TABLE 1 

NPC MINIMUM OPERAT ING INVENTORY E S T IMATE S  
F O R  THE PRIMARY D I STRI BUT I ON SYSTEM* 

( Mi l l ions o f  Barre l s ) 

1 9 8 8  
PADDs I - IV PADD v Total 

Crude O i l
§ 

2 3 0  7 0  3 0 0  
Motor Gaso l i ne 1 7 8  2 7  2 0 5  
Kero-Jet F ue l  2 5  5 3 0  
D i s ti l late Fue l  O i l 7 7  8 8 5  
Re s idua l  Fue l O i l  2 5  5 3 0  

Tot a l
� 

5 3 5  1 1 5  6 5 0 

* 

Change in 
Tota l u . s . ,  

1 9 8 3 - 1 9 8 8  

+ 1 5 
+5 
+ 5  

- 2 0 
- 1 0  

- 5  

The NPC e s t imate s o f  minimum operat ing inventory were 
deve loped through an interactive dec i s ion-making proce s s . I n  
order t o  arr ive a t  a consensus , individua l j udgments were 
cons idered with the aid o f  operat ing expe r ience and r e l evant 
stat i s tical  data . 

§
Exc lude s SPR . Ala skan crude o i l  in trans i t  by water was 

inc luded in PADD V to be cons i s tent wi th the E IA report i ng 
sys tem . 

�
Tota l s  inc lude crude o i l  and surveyed petroleum produc ts 

only . They do no t inc lude keros ine , whi ch was e s t imated to be 
5 mi l l ion barre l s  i n  1 9 8 4 . 

No e s t imate o f  tota l m1n 1mum operating i nventory for the 
enti re pr imary d i s tr ibut ion sys tem has been made . Rather , it i s  
impor tant t o  note that the NPC minimum operat ing inventory total 
o f  6 5 0  mi l l ion b arre l s  repre sents the sum of only tho s e  product s  
surveyed . Al though kero s ine , a spha l t s , lubr i c a t i ng o i l s , and 
"other o i l s "  play a key ro le in the u .s .  pe troleum p i c ture , data 
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for the s e  produc t s  were not co l l ected ; and naphtha-ba s ed j et fue l 
wa s excluded from the 1 9 8 8  survey at the reque s t  o f  DOE , wh ich 
s tated that the 1 9 8 3  data we re s t i l l  s u f f i c ient for the i r  needs . 

Total Inventory and I nventory Above Min imum 

March 3 1 , 1 9 8 8  i nventorie s o f  the ma j or produc t s  held in the 
primary d i s tr ibut ion sys tem have been reduced s ince 1 9 8 3 , as can 
be s een in Table 2 .  

The ma j or reason for the decre a s e  was a sub s t an t i a l  drop in 
di s t i l late fue l oil inventory . Tax law ch ange s that a l te red pro­
cedure s for col l ec t i ng the Feder al D i e s e l  Fue l Tax , e f fec tive 
Apr i l  1 ,  1 9 8 8 , particularly depres sed pr imary d i s t i l l ate inven­
tor ie s . Th i s  tax had the one-t ime e f fect o f  moving s tock s from 
the pr imary d i s tr ibut ion sys tem to the s econdary sys tem and ter­
tiary segment . However ,  it  is important to note that d i s t i l l ate 
inventorie s are rout inely lower now than in the 1 9 7 0 s  and early 
1 9 8 0 s , due to reduced d i s t i l late demand and s e a sonal i t y . The 

* 
Crude O i l  
Motor Ga s o l ine 
Kero-Jet Fue l 

TABLE 2 

INVENTORY OF CRUDE OIL AND 
THE PRINC I PAL PETROLEUM PRODUCTS 

IN THE PRIMARY DI STRIBUTI ON SYSTEM 
(Mi l l ions of Barre l s ) 

March 3 1 ,  1 9 8 8  
PADD s I - IV PADD V Tot a l  

2 6 3  8 0  3 4 3  
2 0 3  2 9  2 3 1  

3 3  6 4 0  
D i s t i l l ate Fue l O i l  8 0  9 8 9  
Re s idua l  Fue l O i l  3 5  9 4 4  

Total§ 6 1 4  1 3 3  7 4 7  

* 

Change from 
March 3 1 , 1 9 8 3  

- 1  
+8 
+5 

- 2 9  
- 2  

- 1 9  

Exc lud e s  SPR and 1 0 . 6  mi l l ion barre l s  o f  l e a s e  s tocks 
ad j us tment . Alaskan crude oil in trans i t  by water was inc luded 
in PADD V to be cons i s t ent with the E IA r epor ting s y s tem .  

§Tota l s  inc lude crude o i l  and s urveyed petrol eum produc t s  
only . Tota l s  may not equal the sum o f  componen t s  due t o  i nde­
pendent round ing . 

Sourc e : Energy I n format ion Adm in i s tration , Pe tro leum 
Supp ly Month l y , March 1 9 8 8 , and Petrol eum Supp l y  Annua l ,  Vo l . 2 ,  
1 9 8 3 . 
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princ ipal fac tor s l e ad ing to reduced d i s t i l l a te i nve n tor i e s are: 
( 1 )  increa s ed use of d i e s e l  motor fue l ,  moderating s e a s on al 
inventory swings , ( 2 ) reduced demand for s e a s ona l home heating 
fue l , due to the sub s t i tution of  natural ga s , and ( 3 )  inc r e ased 
seasonal u s e  o f  imported d i s t i l late cargoe s , due to better­
deve loped price hedg ing technique s .  Other facto r s  that h ave ·led 
to decrea s ed inventory leve l s  are the re lat ive cos t of s tor ing 
inventory , vo l at i l ity of produc t price s , and cont i nued c ompeti­
tive pre s sure s to reduce c o s t s . Motor ga s o l ine and kero - j e t  fue l 
leve l s  inc reased o n ly minima l ly , con s idering the ga i n s  i n  d emand 
that have occurred s i nce 1 9 8 3  (s ee Appendix J) . 

D ay s ' s upply o f  inventory c a lculations mus t take acc ount o f  
min imum operat ing inventor ies , s ince the minimums do not ch ange 
proport i ona l ly with demand . Moreover , min imum ope r at i ng i nven­
tor i e s  are not rout inely ava i l able for use without c au s i ng 
s hortage s , bu t can be u s ed for short pe r iods o f  t ime at h igher 
operat ing c o s t s . There fore , day s ' supply o f  inventory c a lcu la­
t ions based on total inventory do no t pre sent a val i d  indicat i on 
o f  the adequacy o f  inventory leve l s . A better way to j udge the 
adequacy i s  to cons ider acce s s ibi l ity , i . e . , the vo lume o f  inven­
tory above the min imum that is required to run the s y s tem : 

days ' s upply o f  
tot a l  inventory - min imum operat ing inventory = inventory above 

current daily demand min imum 

With th i s  method , March 3 1 ,  1 9 8 8  data for motor g a s o l ine wou ld 
result in 3 . 6 days ' s upply , rather than the 3 1 . 6  days ' s upply 
der i ved from the total  inventory ca lculation : 

2 3 1  MMB - 2 0 5  MMB = 2 6  MMB 
7 . 3  MMB/D 

3 . 6  days ' suppl y  
= of inventory above 

minimuml 

ver sus  2 3 1  MMB = 3 1 . 6  days ' supp ly 
7 . 3  MMB / D  of total inventory 

B a s ed on both the s e  methods , a compar i son wa s made o f  the 
day s ' supp ly of inventory for March 3 1 , 1 9 8 3 , and the days ' s up­
p ly of i nventory for March 3 1 ,  1 9 8 8  (s ee T ab l e  3 ) . The day s ' 
supp ly o f  pr imary inventory above min imum , c l e arly a lower number 
than days ' supply of tota l inventory , is  a more r ea l i s t i c  measure 
o f  avai lab le s upp ly . The inventor i e s  above min imum are , i n  gene ­
r a l , l ower in the 1 9 8 8  calcu l at ion than in 19 8 3 . For kero- j et 
fue l , growth in demand and an incre a s e  in the e s t imated minimum 
combi ne for a s ign i f i c an t  reduct ion in the days ' s upp ly above 
min imum operating inventory . For d i s t i l late fue l o i l , the sharp 

1MMB = mi l l ion barre l s ; MMB / D  = mi l l ion b arre l s  per day . 
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TABLE 3 

DAYS ' SUPPLY OF INVENTORY 
IN THE PRIMARY D I STRIBUTION SYSTEM 

March 3 1 , 1 9 8 3 March 3 1 , 1 9 8 8 
Inventory I nventory 

Total Above * Total Above 
I nventory Min imum I nventory Minimum§ 

Crude O i l i 3 3  6 2 7  4 
Motor Gasol ine 3 3  3 3 2  4 
Kero-Je t Fue l 4 4  1 2  3 3  8 
D i s t i l l ate Fuel O i l  4 0  4 2 5  1 
Re sidua l Fue l O i l  2 9  4 3 1  10 

* 
The NPC ' s  1 9 8 3  e s t imate us ing 1 9 8 3  minimum operating 

inventor ies . 

§The NPC ' s  1 9 8 8  e s t imate us ing 1 9 8 8  min imum operating 
inventor ies . 

i
Exc lude s SPR , wh i ch on March 3 1 ,  1 9 8 8 , he ld 5 4 5  mi l l ion 

barre l s , or 1 1 4  days ' supply of crude o i l  imports . 

Source : National Petroleum Counc i l  " 1 9 8 8  Survey o f  u .s .  
Petro leum I nvento r i e s  and Storage Capac i t i e s  (Pr imary D i s t r i ­
bution Sys tem) ; "  and Energy I n formation Admi n i s trat ion , 
Pe tro leum Supp ly Month ly , March 1 9 8 8 , and Petro l eum Supply 
Annua l ,  Vo l . 2 ,  1 9 8 3 . 

drop in inventory vo lume i s  important : i t  mus t  be noted that the 
very low d i s ti l l ate day s ' s upply is due both to s e a s onal  patte rn 
and the one -time e ffect o f  the d ie s e l  tax change . Re s idu a l  fuel  
oi l exh ib i t s  a sharp l y  d i f fe rent pattern from the norm - - days ' 
supp ly above min imum i s  h igher in 1 9 8 8  than i t  wa s i n  1 9 8 3 . The 
change re sults  pr imar i ly from the l arge relative drop in the 
e s timated min imum operating inventory . 

A seemingly low number o f  days ' supply above min imum shou ld 
not cause concern i n  time s of norma l operation s . Al s o , i t  mus t  
be stre s s ed that n o  s e a s onal component i s  bui l t  into the min imum 
operating inventory number s . Produc t s  that exh i b i t  s e a sonal 
demand pattern s , such as  d i s t i l late fue l o i l , require h i gher 
oper ating inventory leve l s  go ing into peak demand per iods . The 
overa l l  flexibi l i ty of the s upply , re fining , and d i s tr ibut i on 
sys tem provide s ample ab i l ity to mee t  a l l  but the mo s t  extreme 
demand peak s over time . The potent i a l  drawdown o f  inve ntory i n  
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the secondary d i s tr ibut ion sys tem and tert iary s torage s egmen t  
provide s add i t ional flexib i l i ty in t ime s o f  t i gh t  s upp ly . 

S ince 1 9 8 3 , the percentage o f  crude o i l  s upp l ied to re f i ne r s  
from dome s t i c  s ourc e s  h a s  fa l l en from approx imate ly 7 5  percent to 
to about 6 4  percent . So whi le the pr imary d i s tr i bu t i on sys tem i s  
s omewhat more vu lnerab l e  than i n  1 9 8 3  becau s e  o f  imported c rude 
o i l , s everal  fac to r s  mit igate any potent i a l  d i s rupt ion in produc t 
supp ly : 

• A s ign i f ic ant p roportion o f  imported c rude o i l  h a s  a 
long in-trans i t  t ime (3 0 - 5 0  days ) , a l lowing s u f f ic ient 
t ime to l ocate alternat ive , nearby c rude o i l  and 
products  as  import replacements .  

• The combined sys tems holding u . s .  pe tro leum produc t 
inventor i e s  (pr imary , secondary , tert i ar y )  are 
ava i l ab le to moderate shor t-term " demand s urge s "  and 
supp ly tran s ients . 

• I n  the pas t  f ive years , substan t i a l  c ap i ta l  inve s tments 
have been made in downs tre am re fin ing c apac i ty ,  such a s  
vacuum d i s t i l lat ion , therma l and catalytic c racking , 
cok ing , and catalytic hydroc rack ing and hydrotreat ing . 
Thu s , the sys tem ' s  flexib i l ity i n  hand l ing var iou s 
grade s o f  crude o i l  and produc ing a greater percentage 
of l ight product s  has improved . 

• F i na l ly , i n  the event o f  a severe d i s rupt ion , the S P R  
s tocks a r e  intended , and ava i l ab l e , f o r  drawdown and 
u s e . 

S torage C apac ity 

The pr imary sys tem survey examined the tot a l  s torage c apa­
c i ty in operat i on for crude o i l  and the princ ipa l produc t s . At 
1 , 4 1 9  mi l l ion barre l s , s torage capac i ty has  decre a s ed s l ight ly 
s ince 1 9 8 3 for the total o f  a l l  product s  s urveyed . Among the 
rea s on s : 

• Re f i nery , p ipe l ine , and termin a l  shutdowns 

• P ipe l ine shi fts  to a l ternat ive s ervice (i . e . , natura l 
gas ) 

• Remova l o f  tankage not retro f itted to me e t  envi ron­
menta l  regu l a t ions 

• Remova l o f  tankage tha t has  phy s i c a l ly deter iorated . 

Tankage idle but avai l ab l e  within 9 0  days , t ankage i n  
operation , and tankage under con s truct i on together c on s t i tu te 
total tankage avai l ab l e  to the sys tem . The she l l  c apac ity o f  
the s e  catego r ie s appe ars i n  Tab le s  4 and 5 .  S ome o f  the id le 
tankage c an be res tored to service , but much of i t  is sc atte red 
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TABLE 4 

SHELL CAPAC ITY OF TANKAGE IN OPERATI ON 
AND TANKAGE UNDER CONSTRUCT I ON 

IN THE PRIMARY D I STRIBUT I ON SYSTEM 
(Mi l l ions of Barre l s ) 

March 3 1 , 1 9 8 3  March 
Tankage 

Under 
Tankage in Cons true- Tankage in 
0Eeration t ion 0Eeration 

* 
Crude O i l  4 9 9  1 0  5 0 8  
Motor Gasol ine 4 5 6  3 4 5 1  
Kero-Jet Fue l 6 8  § 8 2  
D i s t i l late 

Fue l O i l  2 9 5  1 2 61 
Re s idua l 

Fue l O i l  1 4 3  4 1 1 7  

Total
� 

1 , 4 6 2  1 8  1 , 4 1 9  

* 

3 1 , 1 9 8 8  
Tankage 

Under 
Cons true-

t ion 

§ 
1 
§ 

§ 

0 

2 

Exclude s SPR and a port ion o f  lease s tocks t ankage . 
Reported inventor i e s  o f  lease s tock s  are 1 1  mi l l ion barre l s  in 
both 1 9 8 3  and 1 9 8 8 . 

§Le s s  than 0 . 5  mi l l ion barre l s  

�
Tota l s  include tankage for crude o i l  and s urveyed petro­

leum products only . Tota l s  may not equal the s um of components 
due to independent round ing . 

Source : National Pe tro leum Counc i l  "1 9 8 8  Survey o f  u . s .  
Petro l eum I nventor i e s  and S torage Capac i t i e s  (Pr imary D i s t r i ­
but ion System) . "  

in sma l l  volume s acro s s  the nat ion . Re lying on a s ub s t an t i a l  
port ion o f  th i s  tankage for eme rgency preparedne s s  pl ann ing i s  
not re al i s t ic . 

Tab l e  6 shows the percentage ut i l i z ation o f  tank capac i ty 
over the 4 0 -year span o f  the NPC s e r i e s  o f  inventory reports . 
Over thi s  per iod , i nventory in tankage has averaged abou t 4 6  
pe rcent o f  s torage capac ity and has ranged from a h i gh o f  5 3  
percent i n  1 9 6 9 to 4 0  percent in 1 9 8 3 . Although tank s  do 
f luc tuate betwe en minimum and maximum operating l eve l s  dur ing 
the operating cyc le , the average has var ied l i t t l e  over t ime . 
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TABLE 5 

POTENTIALLY AVAILABLE TANKAGE 
IN THE PRIMARY D I STRI BUT ION SYSTEM AS OF MARCH 3 1 , 1 9 8 8 , 

THAT I S  I DLE BUT CAN BE REACT IVATED WITHIN 9 0  DAYS 
(Mi l l ions of B arre l s ) 

* 

Crude O i l  
Motor Gas o l ine 
Kero-Jet Fue l 
D i s t i l late Fue l O i l  
Re s�dual Fue l O i l  

* 
Total  

1 8  
1 7  

4 
1 9  

7 

6 6  

Total  inc ludes tankage for crude o i l  and surveyed petro-
leum products  on ly . To ta l may not equal the sum o f  c omponents 
due to i ndepe ndent round ing . 

S ource : National Petro leum Counc i l  " 1 9 8 8  Survey o f  u.s. 
Petro l eum I nventor i e s  and S torage C apac i t i e s  ( Pr imary D i s tr i ­
but ion Sys tem) . "  

TABLE 6 

PERCENTAGE UTI L I ZAT ION OF TANK CAPACI TY 
IN THE PRIMARY D I STRIBUTION SYSTEM , 1 9 4 8 - 1 9 8 8  

NPC Survey Date 

March 3 1 , 1 9 4 8  
June 3 0 , 1 9 5 0  
March 3 1 , 1 9 5 2  
March 3 1 , 1 9 5 4  
March 3 1 , 1 9 5 7  
September 3 0 , 1 9 6 2  
S eptember 3 0 , 1 9 6 9  
S eptember 3 0 , 1 9 7 3  
September 3 0 , 1978 
March 3 1 ,  1 9 8 3  
March 3 1 , 1 9 8 8  

I nventory a s  a P e rcentage 
o f  Tank C apac i ty 

4 2  
4 5  
4 5  
4 8  
4 5 
5 0  
5 3 
4 8  
4 8 
4 0  
4 1  

S ource : National Pe tro l eum Counc i l  Survey s , 1 9 4 8  to 1 9 8 8 . 
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W i th product demand once a g a in on the r i s e  and w i th ref ineries 
runn ing at h i gh ut i l i z at ion r ates , it is an t i c ipated tha t  there 
wi l l  be very l i t t le ch ange in s torage c ap ac i ty during the nex t 
few year s .  

In an a t tempt t o  quant ify the imp a c t  of that S P R  o n  i ndus try 
inventory level s ,  s urvey res pondents were a s ked if the e x i s tence 
of the SPR has contr ibuted to a dec rease i n  s to ck level s .  W i th­
out exception , responden t s  s a id that the SPR did not affect the i r  
company ' s  inven tory leve l s . 

The pr imary d i s tr ibut i on sys tem has changed c o n s i derab l y  
s ince 1 9 8 3 .  Refiner ies have continued to c l o s e , refinery c apa­
c ity uti l i z a t ion i s  h i gher , U . S .  dependence on forei gn c r ude o i l  
has grown , and produc t demand i s  up wh i le s to r age c apac i ty i s  
down s l i gh t l y . Al l these fac tors po int t o  a s y s tem who se capa­
c i ty i s  more fu l ly ut i l i z ed .  The s y s tem h a s  demo n s tr a ted i t s  
improved flex ib i l ity i n  the face of refinery c on s o l i d a t i o n s  and 
increased produ c t  demand by performing in the 1 9 8 3- 1 9 8 8  per iod 
without any s ignific ant s upply di srup t i on s . 

SECONDARY DISTRIBUTION SYS TEM 

The NPC ' s  second s urvey , des igned to develop more accurate 
es t imates of s to r a ge c apac i ty and inventory leve l s  in the 
secondary di s tr ibution s y s tem , defi ned tota l s to r a ge c a pac i t ies 
as of March 3 1 , 1 9 8 8 ,  and ma j or produ c t  inventory level s as of 
September 30 , 1 9 8 7  and March 3 1 , 1 9 8 8 . 

The secondary s y s tem , tha t  portion of the d i s tr ibu t ion 
netwo rk operat ing between the p r imary d i s tr ib u t i o n  s y s tem and 
end -users of petro leum produc ts , cons i s t s  of two ma j or 
componen t s : 

• B u l k  P lants -- sto rage facilities tha t  have t o t a l  
s torage c apac ity o f  les s than 5 0 , 0 0 0  b a r rel s a n d  th at 
do not receive produc t  del iver ies v i a  barge , s h ip , or 
pipe l i ne 

• Ret a i l  Motor Fue l Out lets - - fac i l i t ies tha t d i s pen se 
mo tor fuel to end-users , i nc lud ing service s ta t i on s , 
truck s t op s , and c onven ience s tores . 

Bu lk Pl ant s 

In 1 9 8 8 , approx ima tely 1 5 , 0 0 0  compan ies owned and / or 
operated bu lk p l an t s  in the Un i ted S t ates , down from around 
1 8 , 0 0 0  in 1 9 83 .  A sample of 1 , 9 9 5  c ompanies w a s  s elec ted for 
study in an effo rt to e s t ima te to tal U . S . bu lk plant inventory 
and s torage c apac i ty .  These data are presen ted i n  T ab le 7 .  

Ret a i l  Outlets 

Government and pr ivate s ources were ana l y z ed i n  developing 
es timates of the t o t a l  number of ret a i l motor fuel outlets in the 
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TABLE 7 

E STIMATED STORAGE CAPAC I TY AND INVENTORY 
AT BULK PLANTS IN THE SECONDARY D I STRIBUT I ON SYSTEM 

AS OF MARCH 3 1 , 1 9 8 3  AND 1 9 8 8  
(Mi l l ions o f  Barre l s ) 

Ca:eac ity I nventory 
1 9 8 3  1 9 8 8  1 9 8 3  1 9 8 8  

Motor Gasol ine 2 2  1 7  9 8 
D i e s e l / 

D i s t i l l ate 
Fue l O i l  3 7  2 9  8 1 1  

Re s idual Fue l O i l  6 4 2 2 
* 

Total 6 5  5 0  1 9  2 2  

* 
To ta l s  inc lude s urveyed petro leum produc t s  only and may 

not equa l the s um o f  components due to independent round ing . 

Source : National Petrol eum Counc i l  " 1 9 8 8  S urvey o f  U . S .  
Petro leum I nvento r i e s  and S torage Capac i t ie s (Secondary D i s tr i ­
but ion Sys tem ) . "  

TABLE 8 

ESTIMATED STORAGE CAPAC I TY AND INVENTORY 
AT RETAIL MOTOR FUEL OUTLETS 
AS OF MARCH 3 1 , 1 9 83 AND 1 9 8 8  

(Mi l l ions o f  Barre l s ) 

Ca:eac ity I nventory 
1 9 8 3  1 9 8 8  1 9 8 3  1 9 8 8  

Motor Ga s o l ine 7 9  7 5  2 6  4 0  
D i e s e l /  

D i s t i l l ate Fue l O i l  5 8 2 4 
* 

Total 8 4  8 3  2 8  4 4  

* 
To ta l s  inc lude surveyed pe tro leum produ c t s  only . 

S ourc e : NPC e s t imate . 
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Uni ted States , thei r s torage capac it ies , and thei r i nventory 
leve l s . As of March 3 1 , 1 9 8 8 , an e s t imated 1 7 0 , 0 0 0 ret a i l  motor 
fue l out lets were operating in the Uni ted State s . Total s torage 
capac i ty at tho s e  reta i l  mo tor fue l out l e t s  wa s e s t imated at 8 3  
mi l l ion barre l s , wi th inventor i e s  o f  4 4  mi l l ion barre l s  (see 
Tab le 8 )  . 

For e s t ima te d over a l l  s torage capac ity and inventory in the 
secondary d i s tribution sys tem , see Tab le 9 .  

TERTIARY STORAGE SEGMENT 

For s tudy purpo s e s , the tertiary s torage s e gment , the u l t i ­
mate consumers , has been d ivided into seven s ector s : Agr icu l ­
tura l , Commerc i a l , E lectr ic Uti l i t ie s , Indu s tr i a l , Mi l itary / 
Government , Re s idential , and Transportation . E s t imated s to rage 
capac ity and inventory i n  the s e  sectors , as  of March 3 1 , 1 9 8 8 , 
are shown in Table 1 0 . 

PETROLEUM FUTURES 

Re s u l ts o f  the NPC s urvey o f  the pr imary d i s tr ibution s y s tem 
and bu lk pl ant operators indicated that 8 7  percent of re spondent s 
fe l t  that the futures marke ts had not a f fected the i r  inventory 

TABLE 9 

ESTIMATED S TORAGE CAPAC ITY AND INVENTORY 
IN THE SECONDARY D I STRI BUT ION SYSTEM 

AS OF MARCH 3 1 , 1 9 8 3  AND 1 9 8 8  
(Mi l l ions o f  Barre l s ) 

CaEac i ty I nventory 
1 9 8 3  1 9 8 8  1 9 8 3  1 9 8 8  

Motor Gas o l ine 1 0 1  9 2  3 5  4 8  
Dies el / 

D i s t i l late Fue l O i l  4 2  3 7  1 0  1 5  
Re s idua l Fue l  O i l  6 4 2 2 

* 
Tota l  1 4 9  1 3 3  4 7  6 6  

* 
Tota l s  inc lude surveyed petro leum products only . 

Source : NPC e s t ima te . 
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TABLE 1 0  

E STIMATED STORAGE CAPAC ITY AND INVENTORY 
IN THE TERT IARY STORAGE SEGMENT 

AS OF MARCH 3 1 , 1 9 8 3  AND 1 9 8 8  
(Mi l l ions o f  Barre l s ) 

Capac ity I nventory 
1 9 8 3  1 9 8 8  1 9 8 3  1 9 8 8  

Sector 

Agricultural 
Commerc i a l  
E lectric U t i l i t i e s  
I ndu s tr i a l  
M i l i ta ry / Government 
Re s ident i a l  
Transportation * 

Total § 

P roduct 

Motor Gasol ine 
D i e s e l /D i s t i l la te 

Fue l O i l  
Kero-Je t Fue l 
Re s idua l Fue l O i l  

Total § 

* 

4 1  
3 7  

2 1 3  
6 1  
5 6  

1 0 0  
1 3 4  

6 4 2  

1 0 3  

2 8 2  
2 1  

2 3 7  

6 4 2  

4 0  
3 3  

1 7 5  
5 2  
4 8  
7 9  

1 4 4 

5 7 1 

1 0 9  

2 5 5  
2 2  

1 8 5 

5 7 1  

1 4  
8 

9 1  
1 7  
2 3  
5 5  
6 1  

2 6 9  

4 2  

1 3 1  
1 1  
8 6  

2 6 9  

I n c lude s on-board and f ixed s torage c apac i ty and 

1 4  
7 

6 1  
1 0  
1 8  
5 0  
8 7  

2 4 7 

6 3  

1 1 3  
1 1  
6 0  

2 4 7  

inventory for cars , bu se s , rai lroads , and aviat ion , but 
exclude s pay load s torage (i . e . , s torage c apac ity and in­
ventory for produc t be ing tran sported )  of r a i l roads , tank 
trucks , and mar ine ve s se l s . 

§Tota l s  inc lude surveyed petro leum produc t s  only . 
Tota l s  may not equ a l  the sum o f  component s due to inde­
pendent round ing . 

S ourc e : NPC e s t imate . 
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leve l s . Mo s t  part icipants in the market fu l f i l l  the i r  contrac ­
tua l obl igat ions to buy or s e l l  through an oppo s i te , o f fs e t t ing 
trans action , rather th an by de l iver ing or tak ing de l ivery o f  
"wet" barre l s . O f  the inventories held b y  r e s pondents who u s ed 
hedge s , the vo lume -we i gh ted average backed by hedge s wa s 1 1  per­
cent . Due to the s i z e  of the compan i e s  and the i r  invento r ie s , 
th i s  percentage ranged from 1 to 10 0 .  

SYSTEM DYNAMICS 

The petro leum d i s tr ibution systems are a complex , i ntegrated 
network of produc tion , re f i n ing , s torage , and transportat ion 
fac i l i t ie s . In s tudyi ng the dynamics o f  th i s  network , the NPC 
estimated total s torage c apac ity and inventor i e s  for pr inc ipal 
product s  and crude o i l  in all three sys tems for March 3 1 , 1 9 8 8 . 
The findings are summar i z ed in Table 1 1 . 

TABLE 1 1  

ESTIMATED STORAGE CAPACITY AND INVENTORY 
IN THE PETROLEUM DISTRIBUTION SY STEM S  A S  OF MARCH 3 1 , 1 9 8 8  

(Mi ll ions o f  Barre ls) 

Primary S econdary Tert iary Total 
Cap . Inv . Cap . Inv . Cap . Inv . C ap . Inv . 

Mo tor Gasoline 45 1 23 1 9 2  4 8  1 0 9  6 3  65 2 3 4 2  
Kero-Jet Fuel 8 2 4 0  2 2  1 1  1 04 5 1  
Dist illate 

Fue l  Oil 2 6 1  8 9  3 7  1 5  2 5 5  1 1 3 5 5 3  2 1 7  
Residual 

Fue l Oil 1 1 7 44 4 2 1 85 60 3 06 1 06 
* Total 9 1 1  404 1 33 65  5 7 1  2 4 7  1 6 1 5  7 1 6 

Crude Oil 5 08 3 4 3 § 5 0 8  3 43 § 

* To tals inc lude surveyed petroleum products only . These inventory 
levels and utilization o f  storage capacity represent sat isfactory levels 
under normal operat ing condit ions .  To tals may not equa l the sum o f  
components due to  ind ep endent round ing . 

§ Excludes SPR and 1 0 . 6  million barre ls o f  lease stocks .  

Sourc e : Nat ional Pe troleum Council " 1 9 88 Survey o f  U . S .  P e t roleum 
Inventories and Storage Capac it ies (Primary Distribut ion Syst em) , " " 1 9 88  
Survey of  U . S .  Petroleum Inventories and S torage Capac it ies ( S econdary 
Distribut ion Syst em) , " and est imates.  , 
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The s e condary and terti ary inventor ie s act a s  bu f fe r s  be­
tween pr imary inventorie s and end-use . Under normal cond i t ions , 
the s e  inventor i e s  repre s ent a subs tant ial s a fety cush ion - - i n  
add i t ion t o  that provided b y  pr imary inventor i e s  - - for e ach 
produc t .  Th i s  cu sh ion is di f ficult to quant i fy though , becau s e  
i t  i s  not po s s ible t o  determine actual min imum operat ing i nven­
tor i e s  for the secondary sys tem and tert i ary s e gment . Moreover , 
the concept o f  min imum oper ating inventory as  appl ied to the ter­
t i ary segment is s omewhat di f ferent from the concept a s  app l ied 
to the other two sys tems . Neverthe l e s s , s ome min imum vo lume o f  
inventory i s  nece s s ary to keep the ter t i ary s egment operat i ng . 
I t  i s  be l i eved that min imum operat ing inventory for a g i ven 
produc t in the secondary sys tem or tert i ary s egment is  a sma l ler 
fract ion o f  s torage capac ity than that in the primary s y s tem , 
bec au se there i s  le s s  unava i l able inventory , such a s  p i pe l ine 
f i l l . A l s o , the s i z e s  of rece ipts and de l ive r i e s  of product are 
cons iderably sma l ler than in the pr imary s y s tem . In the s econd­
ary sys tem , mo s t  movements are made by truck or r a i l , whereas  in 
the pr imary sys tem , the maj or i ty are by barge , p ipe l i ne , and 
tanker . 

Motor gaso l ine i s  u s ed here to demon s trate the dynamic 
nature of the petrol eum d i s tr ibut ion sys tems . T ab l e  1 2  is based 
on the e s t ima te that , for ga s o l ine , min imum operat ing i nventor i e s  
in the s econdary sys tem and ter t i ary segment a r e  2 0  perc ent o f  
c apac i ty ( a  figure fe l t  t o  b e  reasonab le by the NPC ) . N o t e  that 
the s e  f igures show an add i t ional cu sh ion of 3 0  mi l l ion barre l s  o f  
gasol ine above min imum i n  the secondary sys tem and 4 1  mi l l ion 
barre l s  o f  ga s o l ine above min imum in the terti ary segment . 
Hence , in th i s  example , e ach o f  the s econdary and tert i ar y  
inventor i e s  above minimum i s  greater than the 2 6  mi l l ion barre l s  
o f  cushion provided b y  the primary sys tem a l one . I t  shou ld be 
recogn i z ed , however , that it is more di f f icu l t  to redirect 
phy s ical invento r i e s  in the s econdary sys tem and ter t i ary s egment 
to other consumer s e c tors or geograph ic are a s . However , work ing 
togethe r with the pr imary system ,  many d i s t r ibut ion needs c an be 

--·me·t through exchange s .  S imi lar c a lculat ions for d i s t i l late fue l 
o i l  and re s idual fue l o i l  show even greater cush ions in the 
se condary sys tem and ter t i ary s egment . I n  the c a s e  o f  res idu a l  
fue l o i l , the cushion i s  con s iderable , s ince u s e r s  s uch a s  
ut i l it i e s  maintain l arge inventor i e s . 

Norma l ly , invento r i e s  in the secondary s y s tem and ter t i ary 
segment repre s ent add i t ional vo lume s that c an be u s ed to maintain 
cont inuous s upply of produc t s  for con s umpt ion . However , c i rcum­
stanc e s  such as expectat ion of e ither a ne ar - te rm subs tant i a l  
price i ncrease or a crude o i l  shortage c a n  cau s e  very rapid i n ­
cre a s e s  in ca l l  f o r  product . The s e  incre a s e s  may c a u s e  t empor ary 
s upply d i s locat ions in the pr imary sys tem but s hou ld not l e ad to 
product d i s rupt ions to the end-user , becau s e  the inventor i e s  
remain ava i lab l e  for con sumer use . 

I n  the c a s e  o f  gas o l ine , a rapid s urge i n  product c a l l  by 
the tertiary s egment to f i l l  the 4 6  mi l l ion barre l s  o f  unus ed 
s torage c apac i ty cou ld , po tent i a l ly , a lmo s t  drain the s e condary 
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TABLE 1 2  

MOTOR GASOLINE AS OF MARCH 3 1 , 1 9 8 8  
(Mi l l ions o f  Barre l s )  

Inventories Above Min imum 
Operating Inventory 

She l l  Capac ity 

Inventory * 
Min imum Operat ing I nventory 
Inventory Above Minimum 

Operat ing I nventory 

Unu sed She l l  Capac ity
§ 

* 

P r imary Sys tem 

2 6  

S econdary 
Sys tem 

9 2  

4 8  
1 8  

3 0  

4 6  

Assumed to be 2 0  percent o f  she l l  capac i ty . 

§ She l l  capac i ty le s s  inventory . 

Terti ary 
S egment 

1 0 9  

6 3  
2 2  

4 1  

4 6  

Source : Der ived from Nati6na l  Petro l eum Council " 1 9 8 8  
Survey o f  U . S . Petro l eum Inventorie s and S torage C apac i t i e s  
( Pr imary D i s tr ibut ion Sys tem ) , "  " 1 9 8 8  Survey o f  u . s .  Petro leum 
Inventorie s and S torage Capac itie s ( S econdary Di s tr ibution 
Sys tem) , "  and e s t ima te s . 

sys tem o f  i t s  3 0  mi l l ion barre l s  o f  gas o l ine above the a s s umed 
minimum operat ing i nventory , and the pr imary s y s t em o f  i t s  2 6  
mi l l ion barre l s  o f  gaso l ine above the min imum operating inven­
tory . A surge in  c a l l  by the s econdary s y s t em ,  with its 4 6  
mi l l ion barre l s  o f  unused ga s o l i ne s torage c apac ity , could a l s o  
drain the pr imary sys tem o f  i t s  supp ly cu shion . B a s ed on expe ­
rience , i t  i s  conc luded that the overa l l  sys tem has su f fic ient 
flexib i l ity to handle demand spikes in de fined geograph ic areas 
as product i s  redirec ted to tho s e  are a s  via price-dr iven 
dynami c s . S imi l ar examp l e s  extracted from the s urvey data for 
d i s t i l late and res idua l fue l  o i l s  wou ld appe ar even more extreme , 
but it  shou ld be noted th at as  o f  March 3 1 ,  1 9 8 8 , s econdary 
sys tem inventor i e s  o f  the s e  heat ing fue l s  were l ow ,  and unus ed 
tankage capacity h i gh . 
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Sudden p roduct c a l l s  s uch a s  tho s e  i l lustrated above are 
po s s ib l e  and c ould appear to d i s rupt s upp ly . Howeve r , s eve r a l  
facto r s  tend t o  mit igate the importance o f  s udden product c a l l s  
and d imi n i sh the l ike l ihood o f  d i s ruption : 

• The demand s urge described above wou ld not be a con­
sumption s urge . I t  wou ld be s imp ly a tran s fer o
-
f

--­

product s  from the pr imary sys tem to the s ec ondary 
s y s tem and/or the tert i ary s egment . 

• Holde r s  o f  secondary and tertiary invento r i e s would not 
nece s s ari ly exper ience a demand s urge for a l l  produc t s  
i n  a l l  geograph ic areas  a t  the s ame t ime . F o r  example , 
s e asonal ity o f  product demand wou ld probab ly re s u l t  i n  
l e s s  s urge for he ating o i l  in spring than in the fal l . 
Many e lectric uti l itie s and indu s tr i a l  u s e r s  have o i l  
s torage but burn natural gas , and wou ld not nece s s ar i ly 
want to fi l l  the ir s torage as  long a s  gas  wa s ava i l ­
ab le . 

• Re f iner i e s  continua l ly replenish the primary s y s t em .  

• F i n i shed products can be imported to mee t  temporary 
imbalanc e s  i n  the system . 

The s tudy da ta de fine the inventor i e s  and s to r age c apac i t i e s  
as  o f  a s pe c i fic date - - March 3 1 ,  1 9 8 8 . Inventor i e s  f luctuate 
on a product-by-product bas i s , however , and wi l l  cont inue to do 
s o  a s  the sys tem reacts to var iat ion s in s upply , demand , p r i ce s , 
and other economic f ac tors . Th i s  shou ld be cons idered a s  one 
eva luate s the f inding s . 

The petroleum d i s tr ibution s ys tems are f l exible and dynamic , 
changing to mee t  d i f ferent supply and demand s i tuations . A s  h a s  
been demons trated b y  the indus try over t ime , th i s  c apab i l ity h a s  
enab led the i ndu s try t o  min imi z e  the e ffect s  o f  s upp ly 
d i s rupt i on s . 
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CHAPTER ONE 

OVERVIEW OF THE PETROLEUM DI STRIBUT I ON SYSTEMS AND 
THE FUNCT I ON OF INVENTORY AND S TORAGE CAPAC I TY 

The U . S .  petro leum d i s tr ibution sys tems are compr i s ed o f  
network s o f  termi na l s , re finer ie s , other s torage fac i l i t i e s , 
pipe l ine s , tanker s , barge s , tank cars , and tank truck s . The s e  
elements move crude o i l  from i t s  source , convert i t  into consumer 
products , and del iver the products to con s ume r s ' fac i l i t i e s for 
the i r  use . All of the se component s s tore oi l . Th i s  ove rv iew o f  
the var ious sys tems and the func tion o f  inven tory and s torage 
capac i ty is pre s ented as an introduct ion to the analys i s  in  
Chapter Two o f  change s that have taken place in  the petro leum 
dis tribution sys tem . 

THE PETROLEUM D I S TRIBUTION SYSTEMS 

As shown in F i gure s 2 and 3 ,  the petro leum d i s tr ibution 
sys tems are compr i s ed o f  the pr imary d i s tribut ion sys tem , the 
secondary d i s tr ibution system ,  and the terti ary s torage segment . 
The pr imary sys tem gather s c rude o i l , tran s po r t s  i t  to re fin­
eries , re fine s i t  into products , and de l ive r s  tho s e  produc t s  in 
bulk to the secondary d i s tr ibution system . ( I n s ome c a s e s , de­
liver ies  are made d irectly to the s torage of l arge end-u s er s , 
i . e . , tert i ary storage . )  The s econdary sys tem d i s tr ibute s the s e  
bu lk quantit i e s  i n  sma l l er lots to the rece iving tanks o f  the 
end-users . The tertiary segment is the s torage c apac i ty and 
inventory he ld by a l l  end-users . The ga s o l ine s tored in the tank 
o f the family car i s  a common example . The i nventory behavior o f  
the s econdary sys tem and tertiary segment s igni f i c antly a f fects 
the pr imary sys tem ' s  ab i l ity to operate smooth l y . Each s ys tem i s  
de s cr ibed i n  more deta i l  i n  the fo l l owing s ec tions . 

Crude O i l  

For dome s t ic crude o i l , the pr imary crude o i l  d i s tr ibut ion 
sys tem begins with a lease  tank in wh i ch o i l  from a produc ing 
we l l  is accumul ated . Sma l l  pipe l ine-gathe r ing sys tems , tank 
cars , tank truck s , and barge s co l l ect the crude o i l  from the s e  
lease tank s and de l ive r  i t  into intermediate s torage for furthe r 
movement to re fining fac i l i t i e s  or directly to re f i ner i e s . 

Crude o i l  from fore ign s ources ente r s  the pr imary sys tem via 
tanker s  at mar ine termi na l s  and re finer ie s or , in Canada ' s  case , 
via pipe l ine and overland . Exports o f  crude o i l  are a l l owed only 
for : ( 1 ) crude oil derived from fields under the s tate waters o f  
Alaska ' s  Cook I n le t ; ( 2 ) dome s t i ca l ly produced crude o i l  de s t ined 
for Canada ; and ( 3 )  shipments to u.s. terr itor ie s . 
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Figure 2. The Petroleum Distribution System. 
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Figure 3. Simplified Diagram of the Petroleum Distribution System. 
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Ma j or crude o i l  p ipe l i ne systems trave r s e  the Un i ted States , 
l i nk ing gather ing sys tems in produc ing areas to s torage termina l s  
and re fine r ie s . Large-diame ter p ipe l ine s , c a l l ed t runk l ine s , 
move l arge vo lume s o f  o i l  between ma j or po ints  or to term i na l s . 
Trunk l i nes  are gene r a l ly routed through foca l  po i nt s , or hub s , 
where a number o f  p i pe l ines converge . At such po i n t s , trans fe r s  
o f c rude o i l  t o  carriers  with other de s tinations may b e  made . 
Examp l e s  of such locations are Midl and and Ode s sa , in we s tern 
Texa s ; Longview , in e a s tern Texas ; Cushing , Okl ahoma ; F o r t  
Laramie and Guern s ey , Wyoming ; and P atoka , I l l ino i s . S u c h  l o c a ­
t ions requ i re a l arge s torage capac i ty t o  accommodate crude o i l  
from numerou s produc ing regions , and to permit the s e gregat i on , 
hatch ing , and s toring th at s upport the conti nuou s movemen t  o f  o i l  
through the sys tem . F rom the s e  locat ions , sma l le r  branch p ipe­
l ines  then move the crude oil to re fine r ie s . The re wer e  2 1 3  
operab l e  re f iner ie s in the Un i ted S tate s a t  the beg i nn ing o f  
1988 . Th i s  compare s to 2 5 8  operable refine r i e s a t  the beg i nn i ng 
o f  1 9 8 3 . The reduc tion o f  approximate ly 1 MMB/D o f  ope r ab l e  
c apac i ty dur i ng th i s  f ive-ye ar per iod re flects a s tructural 
change in the pr imary d i s tr ibution sys tem due to incre a s ed 
marketplace compe t i t ion , improved e fficienc y , and change s i n  
government regulation s . 

A great deal o f  s torage c apac i ty i s  a l s o  needed at mar ine 
termina l s  to pe rm i t  prompt d i s charge of c argo . Th i s  s torage 
requirement app l i e s  a l s o  to re fine r i e s  that accept mar ine sh ip­
ments d i re c t ly . 

Becau s e  qua l i ty among crude o i l s  var ie s s ub s tanti a l ly , they 
are gene ra l ly s egregated prior to transport . Segregation re ­
qui rements , de termined by qua l ity characte r i s t ic s  that inc lude 
sul fur content , spec i f ic gravity , asphalt content , pour po int , 
and s u i tabi l i ty for lube o i l  manu fac turing , are u s ua l ly dictated 
by the particular needs of the re f iner i e s  be ing s erved . T ankage 
is requ ired at re finer i e s  to rece ive and ho ld c rude o i l  supp l ie s ,  
by grade , prior to proce s s ing . The s i z e  o f  mar ine ve s s e l s  and 
the frequency o f  de l ivery a l s o  s igni fican t ly a ffec t the requ ired 
s torage c apac i ty vo lume . 

Crude o i l  s tored by the u.s. government i n  the SPR i s  part 
o f  the pr imary d i s tr ibut ion sys tem but is intended only for u s e 
in emergency s i tuation s . ( Appendix G s umma r i z e s  the S PR ' s ro l e . )  
There i s  a l s o  a s igni f icant vo lume o f  s torage i n  the C ar ibbean a t  
tanker tran s s h ipment termina l s  and at the re finer i e s  o f  s everal 
u.s. o i l  compan i e s . ( I n Append ix H the s e  fac i l it i e s  are d i s ­
cu s s ed i n  more deta i l . )  

Pe tro l eum P roducts 

Once de l ivered to a re f inery , crude oil  is  conve r te d  to 
var iou s  products , inc lud ing motor ga s o l ine , j et fue l , d i s t i l l ate 
fue l o i l , and re s idua l fue l  o i l . Tankage is requ i red at re­
f iner ie s to rece ive and hold both unfini shed o i l s  and f i n i shed 
product s .  

- 24 -



F ini shed products exit the re f inery through the pr imary 
product d i s tr ibut ion sys tem , wh i ch con s i s t s  o f  fac i l i t ie s  s imi lar 
to tho se in the crude oil d i s tr ibution sys tem : product p ipe­
l ine s , barge s and tanker s ,  and bu lk termina l s  to s tore product 
for further di stribu tion . P roduct imports and exports a l s o  flow 
through the pr imary d i s tr ibut ion sys tem . 

Wh i l e  product s are s t i l l  in re f inery tank s , there i s  u s ua l ly 
a choice a s  to the l ocat ion to whi ch the products  may move and 
the mode o f  transport . Once a product i s  on i t s  way , i t  i s  com­
mitted to a geograph i c  area , al though some de l i very options re­
ma in . For example , the Colonial  P ipe l ine , wh i ch extends from the 
Hous ton-Be aumont ,  Texas , area to the New York Harbor area , pa s s e s  
through the Baton Rouge , Atl anta , Greensboro , Ri chmond , Wa s h i ng­
ton , Bal timore , and Ph i l ade lphia are a s . Produc t s  can be del iv­
ered at numerous locations a long the p ipe l ine route . S torage 
capac ity for e ach of the produc ts carried is provided at sh ipper 
bu lk termina l s , al so located along the route . 

The terminus o f  the pr imary product d i s tr ibut ion s y s tem i s  
usua l ly a bu lk terminal - - a nonconsumer f ac i l i ty ,  by E IA de f i ­
ni tion , h a s  s torage capac i ty o f  5 0 , 0 0 0  barre l s  or  more or r e ­
ceive s  product s  directly b y  barge , tanker , or p i pe l i ne . Produc t s  
leave the primary sys tem from the s e  bu lk termin a l s  and , at thi s  
point , the abi l ity to d ivert a product t o  another reg ion become s 
much more l imited . 

THE FUNCTION OF INVENTORY AND STORAGE CAPAC I TY 

Pr imary D i s tribut ion Sys tem 

The function o f  i nventory and s torage capac i ty in the pr i ­
mary petro leum d i s tr ibution sys tem i s  be st unders tood b y  examin­
ing the fo l l owing component s ,  each of wh ich plays an important 
role in the overa l l  sys tem ( s ee Figure 4) : 

• Unavai lable inventory 
• Work ing inven tory 
• Minimum operating inventory 
• Operat ing space 
• Maximum operating inventory 
• Cont ingency s pace 
• Unava i lable s pace . 

Unavai lab l e  inventory ( equ ipment f i l l  and tank bottoms) and 
work ing inventory ( inventory above unavai l ab l e  nece s s ary to s up­
port the oper ating cyc l e) toge ther con s t i tu te the min imum oper at­
ing inventory . Equipment f i l l  is inventory with i n  the operating 
equipment , exc luding tanks , that i s  re qu ired for the r e f inery 
proce s s ing sys tem to funct ion normally . Tank bottoms are the 
portion that fal l s  be low the normal suction l in e s  o f  the tank . 
For float ing- roo f tank s , it  i s  the amount requ i red to keep the 
legs of the roo f from touch ing the tank bottom . The petro leum 
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Figure 4 .  Simplified Diagram of Terms Describing Petroleum Inventories 
and Storage Capacities in the Primary Distribution System. 
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indus try continue s to deve lop and employ innovat ive techn iqu e s  
for reduc ing unava i l ab l e  inventories . 

The space ava i lable for max imum operat ing i nventory i s  the 
total capac i ty o f  the sys tem l e s s  the unavai l able space ( tank 
tops and s a fety a l l owance) and the contingency s pace ( the empty 
space res erved to a l low for smooth operat ion when inventor i e s  
approach upper leve l s) . The func tion and de f i n i t ion o f  un ava i l­
ab le inventory , work ing inventory , min imum operat ing inventory , 
operat ing space , and max imum operating inventory are d i scus s ed 
in greater deta i l  a s  fo l l ows . 

Unavai lable I nventory 

Unavai lab le inventory , the vo lume o f  o i l  conta ined i n  
pipe l i nes , re f inery equ ipment , and tank bottoms , i s  unava i l ab le 
without shutting down part o f  the sys tem . I t  a l s o  inc lude s 
inventory in tran s i t  to and from dome s tic s ource s by truck , tank 
c ar , barge , or tanker , as  we l l  as fue l set a s ide for u se wi th in 
the s_ys tem and a s  crude o i l  lease  s tocks . Mo re s pec i f i c a l ly ,  
the three princ ipal components o f  th i s  i nventory are : 

• P ipe l i ne F i l l  - - Initia l ly , pipe l ine s y s tems mus t  be 
f i l led to operate . Sub sequent ly , an equ i va l ent vo lume 
o f  crude o i l  or produc t mus t  rema in in the l ine , un ­
ava i lable for con sumpt ion , for normal operat ion . 

• Re finery F i l l  - - S imi larly , refinery equipment i s  
f i l led t o  de s i gn leve l s  with crude o i l  and various 
un fini shed petroleum fraction s . As the oi l i s  
proce s s ed , new o i l  i s  added . Con s equently , the 
inventory vo lume within the proce s s  equipment rema i n s  
unavai l ab l e  when the re finery i s  in ope rat ion . 

• Tank Bottoms - - In mos t  cas e s , s torage t ank s are de­
s igned s o  that they cannot be tota l l y  emptied by the 
norma l s uc t i on pip ing . Th i s  des ign prevents r e s idue 
and water , whi ch settle at the bottom , from be ing 
introduced into the crude o i l  or produc t s treams . 

Some tank s  are equipped wi th a f l oa ting roo f , d e s igned 
so that the roo f ad j u s t s  to the leve l o f  o i l  in the 
tank . Th i s  prevents air from ente r ing the tank as the 
o i l  is pumped out , and as the tank i s  f i l led , minimi z e s  
hydrocarbon emi s s ions from the tank . A t ank o f  th i s  
type i s  not pe rmitted to re ach a leve l  that wou ld a l l ow 
the floating-roo f legs to touch the tank bo ttom . 

The inventory vo lume s c i ted above , inve ntory in trans i t  by 
water , ra i l , and truck , fue l set as ide for use within the s y s tem ,  
and crude o i l  lease  s tocks are not avai lable to the consumer and 
are thus c l a s s i fied " unava i lable . "  The se i nventor i e s  are re­
qui red to ma intain the operation of the fac i l i ty or tran s porta­
t ion mode . 
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Work ing I nventory 

Working inventory is the quant i ty of crude o i l  and r e f i ned 
produc t s , above the unava i l able inventory , needed to keep the 
pr imary d i s tr ibution sys tem func tioning norma l ly . I t  i s  the 
addi t iona l inventory nece s s ary to s upport the operat ing cyc l e , 
h andle unavoidab l e  operating interruption s , and fac i l itate the 
b lending o f  products to the ir fina l  spec i ficat ions . For a l l  
prac t i c a l  purpo s e s , work ing inven tory i s  a l s o  unava i lab l e , bu t i t  
can be u s ed f o r  a short time at h i gher operat ing c o s t s . D e s cr ip ­
t ion s o f  components o f  work ing inventory fo l l ow : 

• Operat ing Cyc l e s  -- Typica l ly , c rude o i l  i s  de l ivered 
to a r e f inery by p ipe l ine or tanke r . The rate a t  wh ich 
crude oil is  de l ivered norma l ly doe s not match the rate 
a t  wh ich i t  is re fined . For examp le , a r e f inery migh t  
take t e n  days t o  proce s s  the cargo that a tanker h as 
taken two d ays to d i s charge . A varying quant i ty o f  
crude o i l  i nventory i s  he ld a s  a resu l t  o f  th i s  imb a l ­
ance . Immediate ly a fte r the tanker has  o f f- loaded , 
crude o i l  inventory in tankage i s  h igh . The inventory 
i s  gradua l ly reduced as the re f inery proce s se s  the 
crude o i l  and awa its  the next de l ive ry . S torage capa­
c i ty mu s t  be provided for the max imum crude o i l  de l iv­
ery and ho ldover inventor i e s  ( operating marg in for 
d e l ayed de l ivery) , al though ac tual  i nven tor i e s  wi l l  
ave rage sub s tant ia l ly le s s  than cap ac ity . 

P roduct de l ive r i e s  from a re fine ry operate s im i l ar ly . 
Produc t s  manu factured in a re f inery gene ra l ly accumu­
late at rate s s l ower than the outbound tran s portation 
fac i l i t i e s  require . So s u f f i c ient working inventory 
mus t  be on hand at a l l  t ime s to mee t  transportat ion 
sys tem needs . For example , barge sh ipments o f  produc t s  
from a re finery general ly requ ire that s u f f ic ient in­
ventory be on hand to load a barge in le s s  than a day . 
Batch s h ipments into pipe l ines  are a s imi lar examp l e . 
Inve ntory wi l l  the re fore be lowe s t  j us t  after a sh ip­
ment , gradua l ly increas ing as the next s h ipme nt 
accumulates  from re f inery produc t i on . 

• Sys tem I n terruptions - - De l ive ry o f  crude o i l  to a 
re f inery and sh ipment o f  produc t s  are s ub j ect to in­
terruption s , due to unavoidab le but recurr ing event s . 
Inve ntor i e s  o f  both crude o i l  and produ c t s  are he l d  a s  
protection aga i n s t  the s e  interrupti on s . F o r  e xample , 
to be prepared for an immed i ate crude o i l  runou t cau sed 
by a p ipe l i ne shutdown or tanker de l ay , some add i t ional 
crude o i l  wi l l  a lways be he ld in the re f inery . Thi s 
inventory i s  held not only be cau s e  e conom i c s  d ictate 
continuou s re finery operat ions , but a l so becau s e  i t  i s  
operationa l ly unde s irab le t o  shu t  down a re f inery 
ins tantly ; su f f ic ient oil mu s t  be on h and to provide 
for an order ly shutdown . I n  add i t ion , i n  the event o f  
a ref inery shutdown , su f f ic ient inventory o f  fini shed 
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product i s  needed to cont inue to s upp ly cus tome r s  unt i l  
the re finery i s  b ack in operation . 

• B lending o f  Produc ts Various un f i n i s hed produc t s  
mus t  b e  accumu l ated unt i l  s u f f i c i ent quan t i t i e s  are 
ava i l ab l e  for b l ending in spec i f ic propor t i on s  to make 
fini shed produc t s , such as di f ferent grades  of ga s o l ine 
and fue l o i l s . 

Min imum Operating I nventory 

Min imum operating inventory is the l eve l o f  inventory that 
is nece s s ary to ma intain smooth operations and avo id runouts and 
below wh ich operating problems and shortage s would beg i n  to 
appear in a de fined d i s tr ibut ion sys tem . It is compo sed of 
unavai lable inventory and work ing inventory and is norma l ly not 
avai lable for sale . The minimum operat ing inventory i s  a con­
cept , not a prec i s e ly me a s urable quant ity , that can be e s t imated 
more accurately for a company than for the indu s try as a who l e . 
As used by the NPC , min imum operating inventory exc lude s the 
effects of seasona l product bui ld-ups . 

A company ' s  min imum operating inventory i s  a funct ion o f  
many factors , inc lud ing the loc ation o f  both i t s  s upp ly and 
demand , the l eve l o f  i t s  demand , the ava i labi l ity o f  transporta­
tion and re fin ing fac i l i t i e s , the mode o f  transportation , and the 
ava i l ab i l ity , s i z e , and location o f  tankage . I t s  actual inven­
tory may , at t ime s , fa l l  be low the minimum operating leve l . I n  
such a c ircums tance , a company may b e  able t o  avo id s upply d i s ­
ruptions b y  spec ial purchas e s  o f  supply o r  by a n  exchange wi th 
another company , but only i f  the se add i t ional s upp l i e s are ava i l ­
ab le . In  the cour se o f  norma l operations , companie s do not p l an 
on dr awing down s tock s be low min imum operat ing inventor i e s , due 
to the co sts  invo lved . 

E s t ima ting the min imum operating inventory on an indu s try­
wide bas i s  requires a complex and very di fficult j udgment . 
Merely tota l ing the min imum operat ing inventor i e s  for a l l  com­
pan ie s , at a given time , may not tru ly repres ent the minimum 
operating inventory for the indus try , because i t  i s  un l ike ly that 
all operator s wi l l  reach the ir min imum operating leve l s  s imul ta­
neous ly . I t  i s  c l ear that one or more compan i e s  may incur 
shortage s and runouts be fore the e s timated minimum operat ing 
inventory for the total indu s try is reached , as other compan i e s  
i n  the sys tem wi l l  be above th eir minimum . Th i s  e nhanc e s  total 
sys tem flexibi l ity . 

Operating Space 

Al though there are many purpo s e s  for mainta i n ing certa in 
inventory leve l s  with in the " operating space " ( that space i n  
exce s s  o f  the min imum operat ing inventory ava i lable f o r  hold ing 
addi tional invento r i e s ) ,  th i s  d i scu s s ion wi l l  focus on two pri­
mary element s : 
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• S ea s onal Demand -- Con sumption o f  gas o l i ne i s  greate s t  
i n  summer month s ; consumpt ion o f  heat ing o i l  i s  
greate s t  i n  winter month s . During a give n  s e a s on , 
re f iner i e s  gene ra l ly do not change the mix o f  ga s o l ine 
and heat ing oil s u f fic iently to balance produc t i on with 
demand . S e a sona l demand a l s o  re s u l t s  in change s i n  
di s tr ibut ion pattern s , s uch a s  change s i n  p ipe l ine 
cyc le s  and extra transportation by truck and b arge . As 
a re s u l t , exce s s  d i s t i l late fue l o i l  produc tion i n  the 
summe r may be he ld for winter demand , and exce s s  gaso­
l ine produc t i on i n  the winte r may be held for s ummer 
demand . Th i s  inventory i s  he ld in both the pr imary and 
s econdary d i s tr ibut ion sys tems to s upply the shor t fa l l  
between produc t ion capac i ty and peak d emand . I n  the 
1 9 8 0 s , wh i l e  over a l l  d i s t i l late i nven to r i e s have de­
c l ined , the s e  inventor ie s have proportiona l l y  shi fted 
from pr imary bulk termina l s  back to the r e f i ne r ie s . 
F i gure 5 shows the trend s in pr imary d i s t i l late i nven­
tory from 1 9 7 7 to 1 9 8 7 . 

• P l anned Ma intenance Per iod s - - P e r iod i c a l ly ,  c ompan i e s  
s hut down re f i nery equ ipment for maintenance . To per­
mi t regu l ar de l iver ie s of produc t to c u s tome r s  dur ing 
the shutdown , inventor i e s  mu s t  be bu i l t  up ahead o f  
t ime o r  alternat ive supp ly arr angements mu s t  b e  made . 
S ince crude o i l  s upp l i e s  c annot a lways be terminated on 
short notice , inventor i e s  at the re f inery and/or i n  
connec t i ng p ipe l ine terminal s may incre a s e  dur ing the 
shutdown per iod . 

L EG E N D  

1 977 

� 1 982 

R E F I N E R Y  BULK TERMINAL P I P E L I N E  

Figure 5 .  Primary Distillate Inventories by Location--December 3 1 ,  1 977, 1 982, 1 987. 
SOURCE: Energy Information Administration, Annual Petroleum Statement. 1 9n, and Petroleum Supply AnnuaL 

1 982, 1 987. 
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Other fac to r s  a f fec ting i nventory leve l s  within the operating 
space are price expectations and the perce ived s ecur ity o f  
supp l i e s . 

Maximum Operat ing I nventory 

Maximum operat ing i nventory i s  the max imum quan t i ty o f  
petro leum that could be s tored i n  a de f ined d i s tr ibut ion s ys tem 
whi le s t i l l  maintain ing a workable operating sys tem . The empty 
tank space above maximum operat ing inventory i s  the unava i l ab l e  
space ( tank tops and s a fe ty a l l owance) and cont ingency s pace 
required for per iod s of h igh inventor i e s  ( s ee F i gure 4 ) . Th i s  
space i s  used to smoo th out the operat ing cyc l e s  and to permit 
inventory bui ld-ups dur ing inte rrupt ions o f  re f inery or other 
d i s tr ibution fac i l i ty operation s . For example , i f  a produc t 
pipe l ine sys tem fed by a r e f inery fai l s  and the re f inery tankage 
i s ful l , the re finery runs the r i sk o f  shutdown . Cont ingency 
space reduce s  that r i sk . Like min imum operating inventory , 
max imum operat ing inventory i s  a concept , not a pre c i s e ly 
measurable quant i ty . 

Secondary D i s tr ibut ion System 

The s econdary d i s tr ibut ion sys tem l inks pe troleum re fine r s  
with end-u sers  o f  the var ious produc ts . Product typically flows 
in bulk from the pr imary sys tem into the s econdary sys tem be fore 
de l ivery in sma l l er qu ant itie s to con sume r s . A great deal o f  
secondary produc t s torage i s  located a t  bu lk p lant s . The s e  are 
wholesale s torage fac i l i t i e s  that have le s s  than 5 0 , 0 0 0  b ar re l s  
o f  s torage capac ity and , by definition , rece ive produc t only by 
tank car or truck , not by barge , ship , or pipe l ine . A l s o  in­
c luded in the s econdary sys tem is tankage at r e ta i l  motor fue l 
outle ts , such as s e rvice s tat ions , truck s top s , and c onven ience 
store s , as  we l l  a s  s torage at retail fue l oil de a ler s . ( See 
Figure 3 . )  

The re are now approx imate ly 1 5 , 0 0 0  compan i e s  that own and/or 
operate bu lk pl ant fac i l i t i e s . Th i s  compare s to approximately 
1 8 , 0 0 0  compan ie s in 1 9 8 3 . As in the pr imary d i s tr ibution s y s tem , 
th i s  reduct ion re flects a s truc tural change in the s econd ary 
distr ibut ion sys tem due to increased marke tp l ac e  compe t i t ion and 
improved d i s tr ibution e f f iency . Bu lk p l ant operators pr imar i l y  
serve a who l e s a l e  func tion in petroleum marke t s , s tor ing produc t 
for re sale at a l ater date . Many are a l s o  invo lved in the retai l 
portion o f  the marke t , s e l l ing mo tor fue l s  and d i s t i l l ate fue l s  
directly t o  the consumer o r  se l l ing motor fue l through retai l 
outle t s . 

An e s t imated 1 7 0 , 0 0 0  reta i l  motor fue l out l e t s  are a l s o  in­
cluded in the s econdary d i s tribution sys tem . Th i s  repre sents a 
reduct ion o f  approx imate ly 4 0 , 0 0 0  reta i l  motor fue l out l e t s  from 
the e s timated 2 1 0 , 0 0 0  out lets that exi s ted in 1 9 8 3 ; th i s  i s  a l s o  
due t o  increased marketplace competit ion and improved d i s tribu­
tion e f fi c i ency . The s e  outlets  include s ervice s tat ion s , truck 
stops , conven ience s tore s , car washe s , qu ick lube out le t s , and 
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other automot ive s ervice fac i l it i e s  that se l l  motor gas o l ine and 
d ie s e l  fue l to consume r s . 

Although e ach fac i l i ty in the s econdary sys tem tend s to be 
much sma l le r  than in the pr imary system ,  there are many more 
s econdary d i s tr ibut ion po int s . I n  add it ion , fac i l i t i e s i n  the 
second ary sys tem are c lo s e r  to the u l t imate consumer and , i n  s ome 
instance s ,  may be better pl�ced to re spond qu ickly to change s i n  
marke t  fo rc e s . T aken toge ther , capac it ie s and inventory l eve l s  
i n  the s econdary sys tem are substant i a l . 

Terti ary S torage S egment 

The terti ary s torage s egment inc lude s s torage c apac ity and 
inventory o f  produc t s  he ld by end-us er s . The fo l l owing shows the 
s even sectors into which the tertiary s torage s egment has been 
divided for th i s  s tudy , with examp l e s : 

• Agricultur a l  - - Farm d ie s e l  fue l s torage tanks 

• Commerc i a l  -- O f fice bui lding re s idu a l  fue l o i l  t ank s 

• E lectric U t i l i t i e s  -- Fue l tanks for e le c t r ic 
generating p l an t s  

• I ndu s tr i a l  - - Fue l tanks for boi le r s  at facto r i e s 

• Mi l i tary/Government -- Government fue l  depo t s  

• Res iden t i a l  - - Home heating d i s t i l l at e  fue l o i l  tank s 

• Tran sportation Airline j et fue l s to rage ; personal 
veh ic le fue l tanks . 

The amount o f  s torage c apac ity and inventory in the terti ary 
s egment i s  a s igni f ic ant portion of total  U . S . capac i ty and 
product inventory , about 3 5  percent each . Becau s e  the t e r t i ary 
segment i s  compr i s ed exc lus ive ly o f  end-u s e r s  o f  pe tro l eum 
produc t s , there i s  very l i tt l e  ab i l i ty to re locate the s e  
inventor i e s . 

Petro leum produc t s  are usually trans ferred into the tert i ary 
segment from the secondary sys tem ,  a l though s ome produc t i s  
supp l ied directly by the pr imary sys tem . For examp l e , whi le 
ga s o l ine for automob i l e s  genera l ly come s from the s econdary 
d i s tr ibut ion sys tem through reta i l  gas o l ine s ervice s tations , 
commerc i a l  or renta l fleet veh i c l e s  may be fue led from p roduct 
s torage that a company i t s e l f  own s . Fue l s  u se d  i n  the indu s t r i a l  
sector may be suppl ied b y  j obbers  o r  d i s tributor s ( the s econdary 
system )  or , for l arger compan i e s , pe rhap s direc t ly from the pri­
mary sys tem via p ipe l ine or barge de l ive r i e s . S imi l ar ly , many 
sma l ler a irports are s upp l ied with j e t fue l by j obber s , whi l e  
l arge commerc i a l  a i r l ines frequently rece ive product s  d irectly by 
p ipe l ine . 
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The s i z e o f  the i r  s torage fac i l i t i e s  and the i nventory he ld 
by the di f ferent sec tor s  of the tert i ary segment c an vary con­
s iderab ly . For s ome users , inventorie s rema i n  r e l a t ive ly con­
s tant ye ar-round . For othe rs , the inve ntory of fue l s  ch ange s 
greatly wi th the sea son . As an e xample , e lectric  u t i l i t i e s  that 
have cons iderab le hydroe lectr ic capac i ty in the i r  s y s tems main­
tain very large s torage capac i t i e s  and adequate inventor i e s  o f  
re s idual fue l o i l  for power generat ion dur ing drough t condi ­
tions . F arm s ma inta i n  low inventory l eve l s  o f  d i e s e l  fue l dur­
ing the winter , but h i gh leve l s  for the p l an t ing and harve s t i ng 
sea sons . 
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CHAPTER TWO 

ANALYS I S  OF CHANGES IN THE 
PETROLEUM DISTRI BUTION SYS TEMS , 1 9 8 3 - 1 9 8 8  

The U . S . petro leum indu s try has expe r ienced s i gni f ic ant 
economic and s truc tu ra l change s s ince the 1 9 8 4  NPC report . 
Change s in product demand and crude o i l  and product price s have 
inf lue nced the amount o f  inventory he ld in the primary and 
se condary di s t r ibut ion sys tems as we l l  as in the tert iary seg­
ment . Despite increased demand , fundamental s truc tur a l  change s 
continue to improve the e f fic iency o f  the u . s .  r e f i n ing , supply , 
and d i s tr ibution sys tems , at both the pr imary and secondary 
leve l s . The trends in NPC e s t ima ted min imum operating inventory 
leve l s  have var i ed by product leve l s  to re flect the s e  s truc tural 
change s . The 1 9 8 8  crude o i l , motor gasol ine , and kero- j e t fue l  
min imums have been incre a s ed from 1 9 8 3 , wh i le d i s t i l l a te and 
re s idua l fue l o i l  minimums have been reduced . S t ruc tura l change s 
have a l so a ffected the max imum operat ing inventory leve l s , 
al though the NPC has not e s timated the s e  upper l imit s . 

In th i s  chapter , h i s torica l data that re f l e c t  demand and 
economic ch ange s in the indus try from 1 9 8 3 to 1 9 8 7  are exam ined . 
Change s in the min imum operat ing and tota l inventory leve l s , in 
total s torage capac i ty , and in  tankage ut i l i z at io n  are a l s o  
examined . F i nal  annual E IA petro leum demand data for 1 9 8 8  were 
not avai lab l e  at the time thi s report was comp l e ted . 

HI STORICAL TRENDS IN PETROLEUM INDUSTRY OPERAT IONS -- PETROLEUM 
PRODUCT DEMAND , 1 9 8 3 - 1 9 8 7 1 

Following the dec l ine in U . S . pe tro l eum demand in the 
1 9 7 8 - 1 9 8 2  per iod , demand for mo s t  products has incre a s ed , a s  
indicated in Tab le 1 3 . That overal l trend conti nued through 
1 9 8 8 , accord ing to pre l iminary E IA data . The demand incre a s e  
occurred a s : ( 1 )  lower price s s lowed fue l con s e rvat ion and 
switch ing to other fue l s , ( 2 )  the economic recovery incre ased 
consumpt ion o f  mo s t  fue l s , and ( 3 )  federal cons e rvat ion requ i re­
ments , such as improved fue l e f fic iency for new car fleets , were 
rel axed by ad j u s tmen t s  and technical corre c t i on s . 

1
I n  th i s  report , petrol eum demand i s  de fined a s  withdrawa l s  

from primary s tocks . Consumption i s  de fined a s  the ut i l i z a t ion 
o f  the produc t by an end-u ser . 

- 3 5  -



TABLE 1 3  

U . S .  PETROLEUM PRODUCT DEMAND , 1 9 8 3 - 1 9 8 7  
(Mi l l ions o f  Barre l s  per D ay) 

1 9 8 3  1 9 8 4  1 9 8 5  1 9 8 6  1 9 8 7  

Motor Gasol ine 6 . 6  6 . 7  6 . 8  7 . 0  7 . 2  
Kero-Jet Fue l 0 . 8  1 . 0  1 . 0  1 . 1  1 . 2  
Di s t i l late Fue l Oi l 2 . 7  2 . 8  2 . 9  2 . 9  3 . 0  
Re s idua l Fue l O i l  1 . 4  1 . 4  1 . 2  1 . 4  1 . 3  
Other 3 . 7  3 . 9  3 . 8  3 . 8  4 . 0  

Total
§ 

1 5 . 2  1 5 . 7  1 5 . 7  1 6 . 3  1 6 . 6  

* 
C a lcu l a ted u s ing unrounded number s . 

Percentage 
Change , * 

1 9 8 3 - 1 9 8 7  

+ 8 
+ 4 1  
+ 1 0 
- 1 2  
+ 9 

+ 9 

§Tota l s  may no t equa l the sum o f  component s due to i nde ­
pendent round ing . 

Source : Energy I n formation Admin i s tr at ion , Petro leum 
Supp ly Annual , 1 9 8 7 , 1 9 8 6 , 1 9 8 5 , 1 9 8 4 , 1 9 8 3 . 

I n f luence o f  P r i c e s  on Demand 

The price o f  crude o i l  and petro leum produc t s  dec re a s ed from 
1 9 8 3  to 1 9 8 7 , p lung i ng dur ing the latter part o f  th i s  per iod ( se e  
Tab l e  1 4) • Th i s  fo l lowed a dramatic r i s e  i n  o i l  pr i c e s  dur ing 
1 9 7 8 - 1 9 8 2 , the period covered by the NPC ' s  prev ious report . That 
increase  resulted from reaction to the I ranian revo lut ion ( 1 9 7 9 -
1 9 8 0 )  and the s ub sequent I ran- I raq war , wh ich l imi ted c rude o i l  
product ion from tho s e  countrie s .  Addi t iona l l y , pr i ce contro l s  
rema ined i n  e f fect i n  the Un ited State s dur ing mo s t  o f  the 
1 9 7 8 - 1 9 8 2  period , with complete decontro l occurr ing in l ate 
January 1 9 8 1 . Under price contro l s , u.s. pe tro l eum price s had 
been permitted to r i se to wor ld leve l s  and pe aked in 1 9 8 1 , when 
the average annual u.s. re f iner crude o i l  acqu i s i t ion co s t  
exceeded $ 3 5  per barre l . 

As pr ice contro l s  were removed , fears o f  ma j or s upply 
d i s ruptions le s s e ned , due to ( 1) OPEC ' s  inab i l ity to re s train 
produc t ion , ( 2) the increa se in non-OPEC c rude oil  produc t i on , 
and ( 3) the decrease in wor ld o i l  demand . Crude o i l  s upply 
surplu s e s  deve loped and c rude oil price s , a l though sub j ect to 
fluc tuation , began retreating from the h igh l eve l s  exper ie nced 
dur ing 1 9 7 8 - 1 9 8 2 . I n  1 9 8 6 , whe n  S aud i Arab i a  r e l inqu i shed i t s  
ro le a s  OPEC ' s  " swing produc er" -- in order t o  rega in l o s t  market 
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share , encourage greater wor ld o i l  con sumption , and d i s courage 
the deve lopment and use o f  alternat ive fue l s  - - the price o f  
c rude o i l  went into a dramatic dec l ine . I n  Ju ly 1 9 8 6 , for 
example , the average U . S . re finer crude o i l  acqu i s it ion c o s t  fe l l  
to $ 1 1 . 2 6 per barre l , the lowe s t  leve l s ince Novembe r 1 9 7 6 . 

Data i ndicat ing general leve l s  o f  u . s .  crude o i l  and who le­
sale product pr ice s s ince the 1 9 8 3  NPC s tudy are shown i n  Tab l e  
1 4 . These lower o i l  co s t s  s lowed cons ervat ion o f  pe tro leum fue l s  
i n  some sector s and increased demand in other s , as  i nd ic ated i n  
Tab le 1 5 . Lower fue l prices a l so he lped to s t imul a te econom i c  
growth . Dur ing 1 9 8 3 - 1 9 8 7 , the tota l economic growth ( GNP ) wa s 
1 7 . 3  pe rcent ( 4 . 1  percent per ye ar ) . 

As the pr ice o f  petro leum produc ts droppe d , consumer s  in­
creased thermos tat sett ings and reduced the rate of swi tch i ng 
from heating o i l  to natura l  gas . I ndu s tr i a l  demand incre a s ed in 
re spon s e  to lower fue l pr ice s and the resurgence o f  the economy , 
but more ene rgy- e f fic ient plants and the incre a s ing empha s i s  on 
le s s  energy- intens ive industr i e s  ( e . g . , l ight manu fac tur ing and 
service s )  mod i f ied demand growth in thi s  s e c tor . 

Lower prices  a l s o s t imu l ated gre ater demand i n  the tran s ­
portation s ector . De spite continued improvemen t s  i n  the aver age 

TABLE 14  

U . S .  PETROLEUM PRICES -- ANNUAL AVERAGE , 1 9 83- 1 9 8 7  

U . S .  Re finer Crude Oil 
Acqu isition Cost 
( $ /bb l )  

New York Harb or Unl eaded 
Regu lar Gaso line 
( ¢ /gal . )  

New York Harbor No . 2 
Dist illat e Fuel  Oil 
( ¢ /gal . )  

New York Harbor 1 % 
Sulfur , Low Pour 
Residual Fue l  Oil 
( $ /bb l )  

1 9 83  1 9 8 4  1 9 85 1 9 8 6  

Percent age 
Change , 

1 9 8 7  1 9 83 - 1 9 8 7  

2 8 . 9 9 28 . 6 3 2 6 . 7 5  1 4 . 5 5 1 7 . 9 1  -38 

8 5 . 3  7 7 . 8  7 8 . 4  4 4 . 3  5 1 . 6  -4 0  

7 9 . 6  7 9 . 9  7 6 . 5  4 5 . 2  5 1 . 9  - 35  

2 7 . 2 2 2 9 . 1 1 25 . 1 2 1 4 . 46 1 7 . 9 3 -34  

Sources : Crude oil acquisit ion cost , Energy Informat ion Administrat ion , 
Monthly Energy Review ,  March 1 9 88 ; others , Platt ' s  Monthly Oil Data . 
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TABLE 1 5  

U . S .  PETROLEUM DEMAND B Y  SECTOR , 1 9 8 3 - 1 9 8 7 
(Millions o f  Barre ls per Day) 

1 9 8 4  1 9 8 5  1 9 8 6  1 9 8 7  
guant ity % Quant it� % Quant it� % Quant ity % Quant ity 

Industrial § 
(Inc ludes 
Agriculture ) 3 . 8  2 5  4 . 1 2 6  4 . 0  2 5  4 . 1 2 5  4 . 3  

Resident ial / 
Commercial,[ 1 . 3 8 1 . 3  8 1 . 4  9 1 . 4  8 1 . 4 

Transportation 9 . 4 6 2  9 . 8  6 2  9 . 9 6 3  1 0 . 2  63 10 . 5  
Electric ity 0 . 7  5 0 . 6 4 0 . 5  3 0 . 6  4 0 . 6  

** Total 1 5 . 2  1 00 1 5 . 7  1 0 0  1 5 . 7  1 00 1 6 . 3 1 00 1 6 . 7  

* Calculated using unrounded  numb ers . 

§ Includes p e trochemical feedstock demand . 

,[ Includes milit ary / government sector . 
** 

Totals may no t equal sum o f  components due to indep end ent round ing . 

Sourc e :  Ene rgy Informat ion Administrat ion , Monthly Ene rgy Review , March 1 9 8 8 . 

Percentage 
Change , 

% 1 9 83- 1 9 8 7 * 

2 6  + 1 2  

8 +5 
63  + 1 1 

3 - 2 9  

1 00 +9 



fue l e f fic iency o f  the U . S . pa s s enger car fleet , the rate o f  im­
provement s l owed during 1 9 8 5 - 1 9 8 7 , with the renewed empha s i s  on 
higher per formance engine s and modi f i cat ion o f  the 5 5  �i �e -per­
hour speed l imit on rural inters tate h ighway s . I n  add 1 t 1 on , the 
overa l l  number of pa s s enger vehicle  reg i s trations inc reased , as  
did the number o f  m i l e s  trave led per veh ic l e . D i e s e l  fue l demand 
increa sed as more heavy trucking wa s required to s upport the 
expand ing economy . Av iat ion fue l demand has  increased dramatic ­
a l ly s ince 1 9 8 3  in re sponse to deregu lat ion o f  the a i r l ine 
indus try , with more pa s s engers tak ing advantage of lowe r a i r  
fares due , in part , t o  lower fue l price s . 

P etroleum demand i n  the e l ectric uti l i ty s ec tor continued to 
st agnate as energy demand growth in th i s  sector wa s more than 
sati s f ied by the increas ed u s e  of coa l  and nuc l e ar energy . 

Table 1 6  i l lu s trate s the tre nd in  u .s. demand for e ne rgy , by 
type , s ince 1 9 8 3 . 

Impact of Gove rnment Actions on Demand 

Government ac tions have contr ibu ted to and , in s ome ca s e s , 
initiated s everal sys tem change s . Such actions by the government 
are aimed at spec i fic soc ietal goa l s , but produce several e co­
nomic e f fects that mus t  be recogni zed . Wh i l e  d i f f i c u l t  to de­
termine quant i ta t ive l y , the NPC be l ieve s that the e f fe c t s  o f  
the se act ions have been t o  incre ase i ndu s try and consumer c o s t s , 
and the reby decrease product demand . Some o f  the s e  actions 
inc lude : motor ga s o l ine lead pha sedown and deregu l a t i on o f  the 
airl ine and truck ing industri e s . Other action s  th at have been 
propo sed by government or mentioned in the pre s s  inc lude : 
add i t ional au tomobi le emi s s ions contro l s ; future envi ronmental 
contro l s  of die s e l  fue l qua l i ty ;  and incre a s e s  in  tar i f fs and 
taxe s on raw mater i a l s  and motor fue l s . Tab l e  1 7  h ighl ight s  s ome 
of the s e  government actions and the actual or l ikely e f fe c t s  on 
product demand . 

Structural Change in the Pe tro leum I ndustry 

The petro leum indus try has undergone s ub s tan t i a l  s tructura l  
change in  a l l  areas dur ing the 1 9 8 0 s . The r e l at ionship be tween 
demand and economic ac tivity has been a l tered , as we l l  as  the 
behavior o f  the individual produc ts ( behavior r e f e r s  to ove ra l l  
demand , seasona l i ty o f  demand , interchangeab i l i ty o f  produc t s , 
etc . )  The number o f  firms in  the indu s try dec l i ned a s  s ome com­
pan ies  merged or were acquired and many f i rms l e ft the bu s ine s s . 
Production o f  c rude o i l  from fields in  the United S tate s  dec l ined 
by over 3 0 0  thous and barre l s  per day (MB/D ) between 1 9 8 3  and 
1 9 8 7 . The dec l ine from the peak production year of 1 9 8 5  was over 
6 0 0  MB /D . Oil exporting countr ies  tried a number of approa che s 
in an e f fort to retain marke t s hare , inc lud ing part i a l  acqui s i ­
tion o f  down s tre am ( i . e . , r e f i n ing and market ing ) a s s e t s . 

- 3 9 -



.t> I 0 

1 9 8 3  

TABLE 1 6  

U . S .  ENERGY DEMAND B Y  TYPE O F  ENERGY , 1 9 83- 1 9 8 7  
(Millions o f  Barre ls o f  Oil Equivalent p e r  Day )  

1 9 84 1 9 8 5  1 9 8 6  1 9 8 7  
Quant ity % Quant ity % Quant ity % Quantity % guant ity 

Oil 1 5 . 2  4 3  1 5 . 7  4 2  1 5 . 7  4 2  1 6 . 3  4 3  1 6 . 7  
Natural Gas 8 . 8  2 5  9 . 4  2 5  9 . 0  24  8 . 5  2 3  8 . 7  
Coal 8 . 0  2 2  8 . 6  2 3  8 . 9  2 4  8 . 7  2 3  9 . 1  
Nuclear 1 . 6  4 1 . 8  5 2 . 0  5 2 . 3  6 2 . 5  
Other 2 . 0  6 2 . 0  5 1 . 8  5 1 . 8  5 1 . 7  

To tal § 3 5 . 7  1 00 37 . 5  1 00 3 7 . 4  1 0 0  3 7 . 6  1 0 0  38 . 7  

* Calculat e d  using unrounded numbers .  
§ Totals may no t equal sum o f  components due to independent round ing . 

Sourc e :  Ene rgy Informat ion Administrat ion , Monthly Energy Review , March 1 9 8 8 . 

Percentage 
Change , 

% 1 9 83- 1 9 8 7* 

4 3  +9 
2 3  - 1 
24  + 1 3  

6 +53 
4 - 1 8  

100  + 8 



TABLE 1 7  

GOVERNMENT IMPACT ON PETROLEUM PRODUCT DEMAND 

Ac tion 

Lead pha s edown 

De regu l ation o f  a i r l i ne /  
trucking indu s tr i e s  

Propo sed Ac tion 

Propo sed control s  on 
hydroc arbon emi s s ions 
( gasol ine vapor pre s sure 
reduct ion ) 

Propo sed reduct ion o f  su l fur 
and aromatics  in die s e l  fue l 

Items impact ing crude o i l  co s t  
Tar i f f s  
Supe r fund 

Motor fue l exc i s e  tax increa se s 

E f fect on P roduct Demand 

S teep drop in demand for 
'leaded ga s o l ine : addi­
t i onal ga s o l i ne s egrega­
tion s : introduct ion of a 
"mid-grade " un leaded gaso­
l ine : reduced indu s try 
inventory flexib i l ity : in­
creased raw mater i a l  u s e  
for a given l eve l o f  
product output 

Subs tant i a l  incre a s e  
in demand f o r  j e t fue l 
and d i e s e l  fuel 

Likely E f fec t on P roduct Demand 

Reduction in demand for 
butane in g a s o l ine : p roduc ­
t ion o f  h i gh oc tane b l ending 
component s to rep lace butane : 
incre ased raw mater i a l  u s e  to 
ma intain ga s o l ine oc tane 

A sub s t ant i a l  inve s tmen t  in 
new re fin ing fac i l i t i e s , 
with th i s  co s t  re f lected in 
higher con s umer price s : 
incre ased prices , pro­
moting con s e rvat ion and 
demand reduc t i on 

Reduct i on o f  petro l eum 
product demand a s  a r e s u l t  
o f  incre as ing c rude o i l  
co s t  

Downward pre s sure o n  motor 
fuel consumpt i on ( ga s o l ine 
and d i e s e l )  , depend ing on the 
leve l of the tax incre a s e  
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E ar ly i n  the dec ade , becau s e  o f  dec l in ing demand , u . s .  
re f iner s r educed run s by 3 . 0  MMB/D from peak leve l s  o f  1 4 . 7  MMB/D 
s et i n  1 9 7 8  to 1 1 . 7  MMB/D in 1 9 8 3 . I n i t i a l ly , th i s  reduc t ion in 
run s  was not ba l anced by a reduc tion in c apac i ty . However , 
oper ab le c rude o i l  d i s t i l lat ion c apac i ty was reduced by 2 . 7  MMB/D 
after 1 9 8 0 , dec l in ing from 1 8 . 6  MMB/D in Janu ary 1 9 8 1  to 1 5 . 9  
MMB/D in January 1 9 8 8 . The decrea s e  in r e f i n ing act ivity and 
fa l l  in ou tput o f  c rude o i l  production in the Uni ted States  
caused the vo lume o f  crude o i l  and product s  transported by 
p ipe l i ne to dec re a s e  from 5 6 4  b i l l ion ton-mi l e s  in 1 9 8 1  to 5 5 6  
b i l l ion ton-mi l e s  in 1 9 8 3 . However , th i s  trend wa s reve r sed in 
1 9 8 4 . 

The drop in product demand early in the dec ade and unc er­
taint i e s  re lating to the actions o f  OPEC led t o  a dec l ine in 
inventory and s torage c apac ity between 1 9 8 3  and 1 9 8 8 . Uncer­
tainty about the trend in price s after 1 9 8 5  c au s ed many f i rms to 
intens i fy e f fort s  to hold s tocks to a min imum . For example , the 
ratio of s tocks above minimum operating inventory to consumption 
( re ferred to a s  days o f  s upply)  for d i s t i l late fue l oil dec l ined 
from four day s  on March 3 1 , 1 9 8 3 , to only one day on March 3 1 , 
1 9 8 8 . Thi s  reduct ion was influenced , in part , by the Apr i l  1 9 8 8  
tax increase d i scu s sed previou s ly . 

I n  add i t ion , new financ i a l  marke t s , inc luding futur e s  and 
forward marke t s , new contractual mechanisms , and opt ions were 
deve loped . The s e  market s enable firms to reduce the f inanc ial 
risk a s s oc iated with purchas ing petro l eum , thus a l lowing a 
reduc tion i n  aver age inventory leve l s . 

PRIMARY D I STRIBUTION SYSTEM ANALYS I S  

Min imum Operat i ng I nventory Leve l s  in the Pr imary D i s tr ibution 
Sys tem , 1 9 8 3  and 1 9 8 8  

The i ndu s try-wide min imum operat i ng inventory i s  the i nven­
tory leve l below wh ich operating prob lems and shortage s wou ld 
begin to appe ar in a defined d i s t r ibution sys tem . ( S ee Chapter 
One for a de s c r ipt ion of inventory terms . )  Minimum operating 
inventory inc lude s p ipe l ine f i l l , tank bot toms , and other un­
ava i l able inventory , plus the amount of work ing i nventory needed 
to keep the d i s tribution sys tem operat ing wi thout s upp ly d i s ­
ruptions . Much o f  thi s  work ing inve ntory i s  i n  the unava i l ab le 
category . Thu s , a s  demand for a product dec l i ne s , its  minimum 
operat ing inventory wou ld not be expec ted to dec l ine propor­
t iona l ly . Unavai labl e  inventory wi l l  dec l ine to the extent that 
some re f iner i e s  and pipe l ine s , no longer needed , are removed from 
the sys tem , and/or tankage uti l i z at ion become s s o  l ow that s ome 
tankage i s  idled . Inventory held above minimum wi l l  vary mor e  
d irectly with change s i n  demand , price , intere s t  rates , and 
secur i ty of supp ly . 
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Change s in the Min imum Operating I nventory Leve l s , 
1 9 8 3  to 1 9 8 8  

The e s t imated min imum operating inventory l eve l s  for c rude 
o i l  and the petrol eum product s  surveyed in th i s  s tudy are 5 mi l ­
l ion barre l s  lower than thos e  reported i n  the 1 9 8 3  s tudy , a s  
shown in Table 1 8 . Th i s  reduct ion in the min imum operat ing leve l 
i s  due to the dec l ine in the e s t imated min imum nece s s ary for d i s ­
t i l l ate and res idual fue l o i l s , which dropped be low the i r  e ar l i e r  
minimum operating inventories  several time s be tween 1 9 8 3  and 
1 9 8 8 , with l i ttle  e f fect . Minimum operating leve l s  for c rude 
oil , motor gaso l i ne , and kero- j e t fue l increased as a r e s u l t  o f  
increased demand , and i n  the c a s e  o f  crude o i l , a s  a r e s u l t  o f  
greater depe ndence o n  imports with the i r  l arger-vo lume sh ipment s .  
Thi s  contra s t s  with the 1 9 7 9 - 1 9 8 3  per iod , when a drop i n  min imum 
operating inventory leve l s  was l arge ly due to a dec l ine in demand 

TABLE 1 8  
* 

NPC MINIMUM OPERATING INVENTORY ESTIMATE S 
FOR THE PRIMARY DI STRIBUT I ON SYSTEM 

Crude O i l
§ 

Motor Ga s o l ine 
Kero-Jet Fue l 
Di s t i l late Fue l O i l  
Re s i dua l Fue l O i l  

Total
� 

* 

(Mi l l ions o f  Barre l s ) 

1 9 8 8  
PADDs I - IV PADD V 

2 3 0  7 0  
1 7 8 2 7  

2 5  5 
7 7  8 
2 5  5 

5 3 5  1 1 5  

Change in  
To tal U . S . , 

Total 1 9 8 3 - 1 9 8 8  

3 0 0  + 1 5 
2 0 5  + 5  

3 0  + 5  
8 5  - 2 0  
3 0  - 1 0  

6 5 0  - 5  

The NPC e s t imate s  o f  min imum operat ing inventory were 
deve loped through an i nterac t ive dec i s ion-mak ing proc e s s . I n  
order t o  arr ive at a consensu s , individual j udgments were 
con s ide red with the aid o f  operating expe r i ence and r e l evant 
stat i s t i cal data . 

§Exc lude s SPR . Ala skan crude o i l  in tran s i t  by water i s  
included i n  PADD V to be con s i s tent with the E IA reporting 
system . 

�
Tota l s  inc lude crude o i l  and s urveyed pe trol eum produc t s  

only , but n o t  kero s ine , wh ich wa s e s t imated to be 5 mi l l ion 
barre l s  in 1 9 8 4 . 
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for petro leum produc t s  fo stered by a decrease i n  general e conomic 
growth , a s ign i f ic ant inc rease in the price of petro leum ,  and 
consume r conservat ion prac t ice s inc luding fue l swi tch ing . The 
changing demands for petrol eum produc ts are cau s ing fundament a l  
s tructura l  change s i n  the re f in ing , . supp ly , and d i s t r ibution 
patterns o f  the u . s . petro leum indus try . The s e  i ndus try change s 
are dynamic , a s  product demand patterns are s t i l l  changing . A s  a 
re sult , min imum operat ing inventory i s  a dynamic ,  rath e r  than 
static , figure that wi l l  continue to change i n  re spo n s e  to 
factors a f fe c t ing the indus try . 

I t  i s  important to note that the NPC min imum oper ating in­
ventory total repre s ent s the sum of only tho s e  product s  inc luded 
in i t s  s urvey . Al though kero s ine , aspha l t , lub r i c a t ing o i l s , and 
" other o i l s " p l ay a key ro le in the U . S . petro l eum p ic ture , data 
for the s e  product s were not co l l ec ted . Naphtha-based j et fue l 
wa s a l s o  exc luded from the 1 9 8 8  survey . Con sequently , th i s  
report pre sent s n o  e s t imate o f  a tot al min imum operating i nven­
tory for a l l  petroleum products . Seasonal ity o f  demand was not 
cons ide red in determin ing min imum operating i nventory leve l s , 
de s p i te the fac t that certain produc t s , such a s  d i s t i l late fue l 
o i l , are sub j ec t  to s e a sonal variat ions dur ing the ye a r . 

The E IA ' s  Weekly Petro leum S tatus Report pub l i she s an 
" ob se rved min imum " ( the lowe s t  end-o f-month to tal  pe tro leum i n­
ventory leve l dur ing the recent 3 6 -month per iod ) for compar i s on 
with the current tota l petro leum inventor i e s  it reports weekly . 
Data users  are caut ioned that the NPC ' s  e s t ima ted min imum oper at­
ing invento r i e s  for c rude o i l  and s e lected product s  can be 
compared meaningfu l ly only with the E IA ' s  inventor i e s  for the 
s ame commod i t ie s . 

Methodo logy Used in E s t imating the 1 9 8 8  Min imum 
Operating I nventory Leve l s  

A s  i n  previous NPC e s t imate s o f  the min imum operating inven­
tory leve l s , the 1 9 8 8  e s t imates were deve loped through an inter­
act ive dec i s ion-mak ing proce s s  in which indu s try exper t  views 
were s o l ic i ted . In order to arr ive at a cons ensus , i nd ividua l 
j udgment s were d i s cu s sed i n  the context o f  oper a t ing expe r ience 
and re levant data . The data used we re : ( 1 ) the sum of the 
i ndividua l company minimum operating inventorie s as reported in 
the 1 9 8 8  NPC survey , ( 2 ) indus try-wide e s timate s of min imum 
operat ing inventory leve l s  a s  reported in the 1 9 8 8  NPC s urvey , 2 

and ( 3 ) h i s torical  inventory data . The NPC s urvey data are 
reported in Appendix E ;  the h i s torical inventory data are shown 
graph ic a l ly in Appendix J .  

2The s e  e s t imates  were u s ed for general  re ference only , a s  
o n l y  a few e s t imate s were reported . 
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The h i s toric a l  inventory data provide a me an s o f  te s t ing the 
re asonab l�n� s s  o f  the previ ous minimum operat ing inventory leve l s  
b y  determ1n1ng whe ther any spot shortage s o r  d i s tr ibution prob­
lems occurred when s tocks we re above or be low the 1 9 8 3  NPC mini­
mum oper at ing invento ry leve l s . Tho s e  probl ems can then be 
explained in the context o f  the incre a s ed NPC e s tima te s  o f  
minimum operating inventory s ince the l a s t  NPC s tudy . 

Crude O i l  

Total crude o i l  inventories rema ined above the min imum 
operating leve l  o f  2 8 5  mi l l ion barre l s  e s t imated in the NPC ' s  
1 9 8 3  s tudy wi thout any s ign i f ic ant phys i c a l  shortage s . The re­
fore , no phys i c a l  te s t  of the e s t imate has occurred . However , 
because o f  increased re finery input s o f  crude o i l , dec l i ning U . S .  
crude o i l  produc t ion , and incre ased depende nce on impor t s  from 
fore ign countri e s , the NPC increased i t s  e s t ima te o f  min imum 
operating inventory to 3 0 0  mi l l ion barre l s , an incre a s e  amount ing 
to s l ight l y  over one -day ' s  requirement for re f inery proc e s s ing . 
The NPC e s t imate o f  min imum ope rat ing inventory i s  greater than 
the sum of the ind ividual company re spon s e s  of min imum operating 
inventory ; thi s  wa s a l s o  true in 1 9 8 3 . 

The 1 9 8 8  min imum operat ing inventory e s t ima te inc lude s 2 1 . 6  
mi l l ion barre l s  o f  Ala skan crude o i l  in tran s i t  by water , versus  
3 1 . 2  mi l l ion barre l s  in the 1 9 8 3  e s t imate . Th i s  Al a s kan vo lume 
is not s trictly a min imum , s ince the s e  in-tran s i t  s tocks are 
often lower than 2 0  mi l l ion barre l s . The y fluc tuate with Alas kan 
North S l ope (ANS ) product ion , We s t  Co a s t  consumpt ion of ANS , and 
pipe l ine and terminal ope rations . Th i s  decre ase i n  in-tran s i t  
ANS crude o i l , however , was o f fset by the i ncreased quanti t i e s  o f  
imported crude o i l . Imported crude o i l  gener a l ly move s i n  batch 
s i z e s  f ive to ten t ime s greater than dome s tic  crude o i l  and , 
hence , has a l arger e f fect on the working inventory component o f  
min imum operat ing inventory . 

The survey results  show that tota l i nventory ( exc luding ANS 
in trans it and E IA l e a s e  s tock ad j u s tments ) on March 3 1 ,  1 9 8 8 , 
was about 8 mi l l ion barre l s  above the l eve l on March 3 1 , 1 9 8 3 . 
Th i s  i s  about equal to the increase in pipe l i ne f i l l  and the 
pipe l ine con s truction that has occurred dur ing the pas t f ive 
years . 

The survey results a l so show that be tween 1 9 8 3  and 1 9 8 8 , 
crude o i l  s tock ho lders have made more e f fic ient u s e  o f  s torage 
capac ity . Th i s  i s  re flec ted in a h i gher ratio o f  i nven tory he ld 
to tota l operating sys tem capac ity and a lower ratio o f  tank 
bottoms , tank top , and s a fety a l lowance to capac i ty . 

Tankage under con s truc tion in 1 9 8 8  amounted to 0 . 4  mi l l ion 
barre l s  compared to 1 0 . 0  mi l l ion barre l s  in 1 9 8 3 . 
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Motor Gaso l ine 

At the nat iona l l eve l , motor gasol ine invento r i e s have not 
dipped be low the 1 9 8 3  e s t imate o f  min imum operat ing inventory . 
Gasol ine invento r i e s  c ame c l o s e  to the min imum operat ing inven­
tory in the spring of 1 9 8 6  and aga in in the summe r of 1 9 8 8 , but 
no s igni f icant regional shortage s deve loped i n  the pr imary d i s ­
tr ibution s y s tem . However , becau s e  motor ga s o l ine demand in­
cre a sed 6 0 0  MB / D  dur ing the 1 9 8 3 - 1 9 8 7  per iod , and i n  re s po n s e  to 
the survey re s u l t s , the min imum operat ing inventory for motor 
gasol ine has been incre a s ed from 2 0 0  mi l l ion barre l s  to 2 0 5  mi l­
l ion barre l s . 

Total  operat ing system capac i ty for motor gasol i ne was 4 5 9  
mi l l ion barre l s  a s  o f  March 3 1 ,  1 9 8 8 , incre as ing s l i gh t l y  from 
4 5 6  mi l l ion barre l s  in 1 9 8 3 . Although demand for motor ga s o l ine 
has increa s ed approx imately 9 percent , inventor i e s  have not 
changed proportiona l ly . March 3 1 ,  1 9 8 8  i nventorie s were 2 3 1  
mi l l ion barre l s , up from 2 2 3  mi l l ion barre l s  a s  o f  March 3 1 , 
1 9 8 3 . Compe t i t ive pre s sure s have forced the indu s try to be more 
e ffic ient in its ove r a l l  production , d i s tributi on , and 
inventory-ho lding pattern s . 

I d l e  tankage has  incre a s ed from 1 9 8 3 , wh i l e  t ankage under 
cons truc t ion has dropped . 

Kero s ine-Type Jet Fue l 

On a national l eve l , the actual inven tor i e s  o f  kero s ine - type 
j e t fue l ( kero- j e t fue l )  have not fal l en below the min imum 
operat ing inventory leve l s  e s tabl i shed in the 1 9 8 3  s tudy . How­
ever , ke ro- j e t fue l inventor ie s c ame c lo s e  to min imum l eve l s  in 
e arly 1 9 8 4 . No ac tual shortage s of thi s product were known to 
ex i s t  dur ing the 1 9 8 3 - 1 9 8 8  per iod . Hence , no c r i t i c a l  te s t  of 
the 1 9 8 3  min imum operating inventory f igure s has  occurred . B a s ed 
on th i s  operat ing exper ience , the i ncreased demand for th i s  
produc t ,  and the increased vo lume o f  pipe l ine f i l l , the NPC ' s  
previou s e s t imate o f  the kero- j et fue l min imum operat ing leve l 
has been increased from 2 5  to 3 0  mi l l ion barre l s . 

A number o f  change s in s torage c apac i t ie s  and i nvento r i e s  
for ke ro - j et fue l are h ighl ighted b y  the l ate s t  NPC s urvey re­
sul ts . Both the amount o f  s torage c ap ac i ty and tot a l  i nventory 
i ncrea sed s ince the previous NPC s urvey . Tot a l  pr imary she l l  
capac i ty i n  kero- j e t fue l s ervice increased b y  a lmo s t  2 1  percent 
from 1 9 8 3  to 1 9 8 8 . Total inventories  incre a s ed by 14 percent 
dur ing that per iod . The s e  inc rea s e s  pr ima r i l y  re f l ec t  the 
sub s tant i a l  incre a s e  in kero- j et fue l demand expe r i enced dur ing 
the five-year per iod . 

I n  contr a s t  to the s e  increase s ,  the ad j us ted min imum 
operat ing inventory reported in the survey actua l ly decreased by 
8 percent dur ing the 1 9 8 3- 1 9 8 8  period . Th i s  decre a s e  i s  the 
re sult o f  fundamental change s in the way kero- j et fue l i s  
suppl ied to commerc i a l  a i r  carr iers . More dome s ti c  re finer-
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suppl iers now part ic ipate in the market . I n  add i tion , whe reas 
almo s t  1 0 0  pe rcent of airl ine demand wa s me t under contrac t by 
re f iner- suppliers  five years ago , only about 7 0  percent o f  demand 
is now suppl ied under such contracts . Ke ro- j e t fue l demand has 
inc reas ingly been me t through nontradit iona l contract and spot 
purcha s e s  by the a i r l i ne s , and the s e  volume s a re typ i c a l l y  
handled through non- re finer termina l t ankage . ( The a i r l ine s , in 
addition , now control more s torage in the terti ary s egment , 
having purchased a i rport tankage and re lated d i s tr ibut ion sys tems 
formerly con tro l led by ma j or re finers . )  

Thu s , it i s  not surpri s ing that minimum operat ing inven­
tor i e s  have decreased dur ing the period s ince re finers , who 
forme rly carried ne arly a l l  pr imary kero- j e t fue l inventor i e s  for 
contract supply , are now re spon s ib le for s upplying only 7 0  per­
cent o f  tota l demand by contractual arrangement . Add it iona l ly , 
the se companie s are operat ing wi th lower inventor i e s  to reduce 
work ing capital requirements . Furthermore , it i s  b e l ieved tha t  
the ind ividua l non-re finer s torage companie s who s tore kero- j et 
fue l for the ai rl ine s did not report minimum ope rating inven­
tories higher than tank bottoms . 

In the s ame ve in , the increase in pr imary she l l  c apac i ty 
dedicated to kero- j e t fue l service can a l s o  be exp l a i ned , in 
part , by the increased amount of tankage he ld by independent 
( i . e . , non-re finer ) s torage compan i e s  for a i r l in e s  or a i r l ine 
consort iums wi shing to ava i l  themse lve s o f  s pot purch a s e  oppor­
tuni ties on a re gu l a r  ba s i s . A l s o , th i s  inc r e a s e  in she l l  
capac ity can b e  attributed to the l arger number o f  dome s t i c  
re finer- supp l i e r s  now partic ipating in the marke t . 

The se con s idera t ions help to exp l a in the incre a s e  in s to rage 
capacity and decre a s e  in min imum operating i nventory as  reported 
by individual compan i e s . However , the ove ra l l  NPC min imum 
operat ing inventory increase for kero- j e t fue l i s  cons idered to 
be va l id based upon the s ign i f icant increase in tota l demand for 
th i s  product and the increa se in pipe l ine f i l l . 

D i s t i l l ate Fue l O i l  

D i s t i l l ate fue l oi l inventori e s  fe l l  we l l  be low the previous 
minimum operat ing leve l s  in a lmo s t  every ye ar s ince 1 9 8 3 . I nven­
tor i e s  were tight , but shortage s did not occur . The sum o f  the 
ind ividua l company min imum operat ing inventor i e s  and the fact 
that inventories have be en be low the min imum ope rating inventory 
without wide spread shortages support the Counc i l ' s  reduc t ion o f  
the min imum operat ing inventory e s t imate s from 1 0 5  mi l l ion bar­
rels to 8 5  mi l l ion barre l s . 

Tota l  inventorie s o f  d i s t i l l ate fue l oi l were 8 9 . 3  mi l l i on 
barre l s  on March 3 1 , 1 9 8 8 , down subs tant ia l ly from the l eve l 
reported in 1 9 8 3 , having fal len more sharp ly than the inventory 
o f  any of the o ther surveyed products . The dec l i ne re f l e c t s  both 
s truc tural change s in the indus try and demand pattern s . Change s  
i n  supp ly management - - a broadened trad ing e nv i ronment , the 
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increas ing soph i s t ic a tion o f  the independent marketer , and 
add i t iona l  source s o f  imports , for ins tance -- enhance s upp ly 
opt i on s , making i t  e a s ier and l e s s  r i sky to run on l ower i nven­
tor i e s . On the demand s ide , the growth o f  on-h ighway d ie s e l  u s e  
has reduced the s easonal ity o f  d i s t i l late s to ck s , e l iminat ing the 
need for a s  extens ive an inventory cushion to mee t  we ather­
induced demand surge s . ( As noted in the sub s equent d i s cu s s ion of 
tota l pr imary inventor i e s , March 3 1 ,  1 9 8 8  d i s t i l l ate invento r i e s  
were a l so depre s sed b y  the change in the c o l lection po int for 
die s e l  fue l exc i s e  taxe s . )  

The reduced season a l ity and increased supp ly opt ions are 
a l s o  re flec ted in the lower share of inventor i e s  he ld in bu lk 
termina l s . The trend toward lower bulk terminal s tocks began 
be fore the l a s t  NPC report . On March 3 1 ,  1 9 8 8 , bu lk termi na l s  in 
the pr imary sys tem he ld 45 percent of the s tock s reported to E IA ,  
compared to 5 4  pe rcent on March 3 1 ,  1 9 8 0 , a dec l ine o f  5 6  mi l l ion 
barre l s . 

The survey re sults show that d i s t i l l ate has the h ighe s t  
vo lume o f  idle tankage , · 1 9 mi l l ion barre l s , o f  the petro leum 
produc ts surveyed , even though total s torage c apac i ty has  
dec l ined by 3 4  mi l l ion barre l s  s ince the 1 9 8 3  s urvey . Becau s e  o f  
regul atory con s traints on bu i lding new tankage , e spec i a l ly in 
areas  such a s  the Northeast , compan i e s  may be s lower to 
deactivate tanks . The dec rease in overa l l  d i s t i l late c apac i ty 
appear s to be due to switch ing o f  d i s t i l l ate t ankage to j e t fue l 
and motor gas o l ine s ervice . 

Re s idua l  Fue l O i l  

The re s idua l fue l o i l  market i s  s t i l l  undergo ing s i gni f ic ant 
change s that a f fect work ing inventory requirements . The re fore , 
the res idua l fue l o i l  min imum operat ing inventory e s t imate was 
deve loped with a lower degree of conf idence than thos e  of the 
o ther produc t s . Re s idua l fue l o i l  inven to r i e s  dropped be low the 
1 9 8 3  e s t imate o f  min imum operat ing inventory in the spr ing o f  
1 9 8 6  and 1 9 8 7 . Shortage s d id not occur , for examp l e , becau s e  
e l ectric ut i l i t i e s  carry adequate re s idual fue l o i l  inventor i e s . 
The s trong re s idual fue l o i l  invento r i e s  in the e le c tr ic ut i l i ty 
sector and the s igni fic ant reduc tion in res idual fue l o i l demand 
due to fue l swi tch ing support the reduc tion in min imum oper at ing 
inventory for re s idual  fue l o i l  from 4 0  mi l l ion b arre l s  to 3 0  
mi l l ion barre l s . 

E x i s t ing re finery downs tream conve r s ion c apac i ty wa s more 
fu l ly ut i l i z ed and add i t ional capac ity added in the Uni ted S tate s 
to conve rt res idu a l  fue l o i l  to l igh t produc t s . Wh i l e  total 
operat ing sys tem c apac i ty for res idua l fue l o i l  decre a s ed by 
almo s t  20 percent s ince 1 9 8 3 , total inventor ie s  o f  petro l eum 
product dropped by only 5 percent . The relat ive ly sma l l  drop in 
re s idual fue l o i l  inventory as compared to s torage c apac i ty c an 
be attr ibuted to : ( 1 ) re s idual fue l o i l  s uppl iers continuing to 
carry adequate pr imary inventor ies of re s idual fue l to compe te 
with natural gas and ( 2 )  the s torage c apac i ty reduc t ion s . 
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The re wa s  about 4 2  pe rcent l e s s  idle tankage ava i l ab l e  for 
res idual fue l o i l  in 1 9 8 8  than in 1 9 8 3  ( 7 . 2  mi l l ion barre l s  in 
1 9 8 8  versus 1 2 . 4  mi l l ion barre l s  in 1 9 8 3 ) . The NPC bel ieve s  that 
most of th i s  tankage wa s converted to crude o i l  or other produc t 
service wh i l e  a sma l ler proport ion wa s l ikely de ac t ivated . Wh i l e 
there were 3 . 7  mi l l ion barre l s  o f  re s idua l fue l o i l  capac ity 
under cons truc t ion in 1 9 8 3 , no tankage wa s reported a s  unde r 
cons truction in 1 9 8 8  for thi s  product . 

Day s ' Supply of Inventory Calculation s  

The NPC again examined how the concept o f  days ' s upply o f  
inventory might provide a mi s l eading picture o f  inve.ntory leve l s . 
Min imum ope rating inventory leve l s  do not dec l ine proport iona l ly 
wi th demand . Moreover , min imum operat ing inventor i e s  are not 
rout ine ly ava i lable for use wi thout caus ing shor tage s , but can be 
used for short periods of time at higher operat ing c o s t s . 
There fore , days ' supply o f  inventory ca lculations b a s ed on total 
inve ntory do not pre s ent a va lid indi cation of the adequacy o f  
inventory leve l s . A better way t o  j udge the adequacy o f  
inventory leve l s  i s  to look a t  how much inventory i s  acce s s ible 
above the min imum requ i red to run the system : 

days ' supp l y  o f  
to ta l inventory - min imum operating inventory = inventory above 

current da i l y demand min imum 

By us ing th i s  method , March 3 1 , 1 9 8 8  data for motor ga s o l ine 
would ind icate 3 . 6  days ' supp ly o f  that product , a s  d i sp l ayed 
be low , compared to 3 1 . 6  days ' supp ly when c a l cu l a ted on the bas i s  
o f  total inventory : 

3 . 6  days ' supp ly 
2 3 1  MMB - 2 0 5  MMB = 2 6  MMB = of inventory above 

versus  

7 . 3  MMB /D minimum 

2 3 1 MMB = 

7 . 3  MMB / D  
3 1 . 6  days ' supply 
of total inventory 

Tab le 1 9  compare s the days ' supp l y  o f  inventory for 
March 3 1 , 1 9 8 3  with March 3 1 , 1 9 8 8 , when calculated on the bas i s  
o f  total inventory and inventory above min imum . C lear ly , the 
days ' supp ly o f  inventory above min imum is a much lower number 
than the days ' supply of tota l inventory . The former is  more 
indicat ive of avai l ab l e  supp ly , however , and is the re fore more 
use fu l  for eme rgency preparedne s s pl anning . A s e emingly low 
number o f  days ' s upply above min imum shou ld not be o f  concern in 
time s of normal operat i on s . The flexib i l ity inherent in the 
petrol eum supp l y  and d i stribution sys tems , together with amp le 
crude oil supply , re fin ing capac ity ,  and tran sportat i on fac i l i ­
ties , ensures the ab i l i ty o f  the sys tems t o  mee t  p roduct demand 
over time . Whi l e  tota l inventories have decre a s e d  s ince 1 9 8 3 , 
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TABLE 1 9  

DAYS ' SUPPLY OF INVENTORY 
IN THE PRIMARY D I STRI BUT I ON SY STEM 

March 3 1 , 1 9 8 3  March 3 1 ,  1 9 8 8  
Inventory I nven to ry 

Total Above * Total  Above 
I nventory Min imum I nventory M i n imum§ 

Crude Oi l
� 

3 3  6 2 7  4 
Motor Gasol ine 3 3  3 3 2  4 
Kero-Jet Fue l 4 4  1 2  3 3  8 
D i s t i l late Fue l O i l 4 0  4 2 5  1 
Re s idua l Fue l O i l  2 9  4 3 1 1 0  

* 
The NPC ' s  1 9 8 3  e s t imate us ing 1 9 8 3  minimum ope rating 

i nventor i e s . 

§The NPC ' s  1 9 8 8  e s t imate u s ing 1 9 8 8  min imum operating 
inventorie s . 

�
Exc ludes SPR , wh i ch on March 3 1 , 1 9 8 8  he ld 5 4 5  mi l l ion 

barre l s , or 1 1 4  day s ' s upply of crude o i l  import s .  

Source : Nat ional Petroleum Counc i l  " 1 9 8 8  Survey o f  u .s .  
Petro leum Inventor i e s  and S torage Capac itie s ( P r imary D i s tr i ­
but ion Sys tem) . "  

the amount o f  inve ntory above min imum ( in terms o f  days ' s upp l y )  
i s  gener ally con s i s tent with the 1 9 8 3  leve l . The potent i a l  
drawdown o f  inve ntory he ld b y  the secondary sys tem and certain 
sectors o f  the ter t i ary s torage s egment provide s s ub s tanti a l  
add i t ional flexibi l i ty in time s o f  t ight supply . 

S ince 1 9 8 3 , the percentage o f  crude o i l  s upp l ied to r e f iners 
from dome s t i c  s ourc e s  has  fa l len from approximate ly 75  pe rcent to 
about 6 4  percent . Whi l e  the pr imary d i s tr ibut ion s y s tem i s  
somewhat more vu lnerable than i n  1 9 8 3  with regard t o  imported 
crude o i l , there are s everal factors that mit igate any potent ial 
disrup tion in product supp ly . 

• A s ign i f ic ant proport ion o f  imported crude o i l  has a 
long in-trans i t  time ( 3 0 - 5 0  days ) . Su f f ic ient t ime i s  
avai lab le t o  locate a l ternat ive nearby c rude o i l  and 
produc t s  as import repl acements . 

• The combined sys tems hold ing U . S . pe tro leum produc t 
inventor i e s  ( p r imary , s e condary , ter t i ary)  are 
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ava i l ab l e  to moderate short-term " demand surge s "  and 
suppl y  tran s ients . 

• I n the pa s t  f ive year s , subs tant i a l  c ap i t a l  inve s tments 
have been made in down s tream re f in ing c apac i ty , such as 
vacuum d i s ti l l at ion , therma l and catalytic crack ing , 
cok ing , and catalytic hydrocrack ing and hydrotre at ing . 
Thus , the s y s tem ' s flexib i l i ty to h and le various grade s 
o f  crude o i l and to produce a greater pe rcentage o f  
l ight produc t s  h a s  improved . 

• Finally , in the event o f  a severe d i s rupt ion , the SPR 
s tocks are intended , and ava i l ab l e , for drawdown and 
use . 

Total Inventory Leve l s  in the Primary D i s tribution Sys tem , 1 9 8 3  
and 1 9 8 8  

The tota l inventory leve l o f  crude o i l  and the pr inc ipal 
petrol eum products has decreased s ince the previous s tudy , as 
shown in Tab l e  2 0 . Almos t a l l  the dec l ine occurred in d i s t i l ­
late fue l o i l . The aggregate amount o f  inventory actua l l y  he ld 
above minimum operat ing inventory leve l s  h a s  remai ned relative ly 
con s tant . 

I n  the pr imary sys tem , the amount o f  inventory he ld above 
minimum operating inventory is l arge ly de termined by the leve l  o f  
product demand , pr ice expectations , the co s t  o f  s toring produc t s  
and crude o i l , the perce ived s ecur ity o f  c rude o i l  and produc t 
supply , and the season a l  s torage and ma intenance factors 
di scus sed in Chapter One .  

Seasonal i ty o f  Petro leum Product Demand 

The petrol eum produc ts h i s torica l ly exh i b i t ing the greate s t  
seasona l i ty o f  demand ( d i s ti l l ate fue l o i l  and r e s idua l fue l o i l )  
are becoming le s s  s e a s ona l . As seasona l i ty de c l ine s , le s s  prod­
uct mus t  be he ld in inventory to ensure s uppl ie s dur ing pe ak 
pe r iods of demand . Demand and inventory leve l s  for the s urveyed 
product s  for the years  1 9 8 3 to 1 9 8 7  are found in Append i x  J .  

E f fect o f  Price Expectations 

As noted above , inventory held above min imum is s tored pr i ­
marily t o  me et demand . I n  a free-market environment , a company ' s  
expectations regarding future pe tro leum pr ice s a l s o  i n f luence the 
leve l of inventory it holds . For example , incre a s ing worldwide 
demand expe r ienc ed in l ate 1 9 8 7  and e ar ly 1 9 8 8  c reated s igni f i ­
cant upward pr ice expectat ions in the spr ing o f  1 9 8 8 ;  accord i ng­
ly , compan i e s  we re incre a s ing the ir crude o i l  inventory leve l s .  

Co s t  o f  S tor ing Product 

The price o f  o i l  and l eve l of intere st rate s are the two 
ma j or factors  a f fect ing the cost o f  ho lding inventory . The 
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TABLE 20 

TOTAL INVENTORY OF CRUDE OIL AND PRINCIPAL PETROLEUM PRODUCTS 
IN THE PRIMARY DISTRIBUTION SYSTEM 

(Mi llions o f  Barrels) 

March 3 1 , 1 9 83 March 3 1 , 1 9 8 8  
PADDs I-IV PADD V Total,[ PADDs I-IV PADD V 

* 
Crude Oil 

§ 
2 6 9  8 6  3 5 5  2 6 3  8 0  

Mo tor Gasoline 1 9 7  2 6  2 23 203  29  
Kero-Jet Fuel  2 8  6 3 5  3 3  6 
Dist illat e Fuel Oil 1 0 7  1 1  1 1 8 8 0  9 
Residual Fuel  Oil  37  9 4 6  3 5 9 

To tal ,r 6 3 9  1 3 8  7 7 7  6 1 4 1 3 3  

Total,[ 

3 43 
2 3 1  

40  
8 9  
4 4  

7 4 7  

Sep tember 30 , 1 9 8 2  S ep t ember 3 0 , 1 9 8 7  

Crude 
Mo tor 

* Oil 
§ Gaso line 

Kero-Jet Fue l  
Dist illate Fuel  

PADDs I-IV 

2 5 8  
2 0 6  

2 7  
Oil 1 5 1 

Residual Fue l  Oil 5 1  

Total ,r 6 9 4  

* 

PADD V 

8 2  
2 8  

6 
1 0  
1 0  

1 3 7  

Total,[ PADDs I-IV PADD V Total,[ 
--

34 1 2 6 1 7 6  3 3 7  
2 3 4  1 9 8  3 1  2 3 0  

33  38  6 44  
1 6 1  1 1 6 1 1  1 2 7  

6 2  3 5  9 44 

8 3 1  6 4 8  1 3 4  7 8 2 

Excludes SPR and 1 0 . 6  mi llion barrels of  lease stocks adj ustments . 
Alaskan crude oil in transit by water is inc luded in PADD V ( 3 1 . 2  million 
barrels in 1 9 83 ; 2 1 . 6  million barre ls in 1 9 88 ) . 

§Mo tor gaso line stocks data represent f inished mo tor gaso line and motor 
gasoline b lending components . 

,[Totals include crude oil and surveyed petroleum products only . To tals 
may not equal the sum o f  components due to indep endent rounding . 

Source : Energy Information Administration , Pe tro leum Supp ly Annual , 
Vol . 2 .  1 9 8 2 , 1 9 83 , and 1 9 8 7 , and Pe tro leum Supply Monthly , March 1 9 88 . 

- 5 2 -



e stimated co s t  o f  holding one gal lon o f  gasol ine i n  inventory , 
which was about 1 4 ¢  per ga l lon per year in 1 9 8 2  i s  about 4 ¢  per 
ga l l on per year in 1 9 8 8 . As shown in Tab l e  2 1 , the e s t imated 
total annual ho ld ing and tankage co s t  of g a s o l i ne has dec l ined 
from 1 9 8 3  to 1 9 8 8 . However , f i rms in the petro leum indus try 
cont inue to manage the ir inve ntor ies  so tha t  no more than the 
minimum economic leve l s  are h e ld . 

Secur i ty o f  Wor ld Crude O i l  and P e trol eum Produc t Supply 

Perceived secur ity o f  world crude oil and pe tro leum product 
supply is another factor in determining how muc h  inve ntory i s  
he ld above min imum operat ing inventory leve l s . The dependence o f  
the Un ited State s  o n  n e t  pe tro leum import s ( exc lud i ng SPR f i l l ) 
increased from 2 7  percent in 1 9 8 2  to 3 5  percent i n  1 9 8 7 . Imports 
are currently h i gher than 1 9 8 2  leve l s , and forec a s ters pred ic t 
that U . S .  import requi rements wi l l , over the longe r  term , con­
tinue to increase . Howeve r , even in l ight of incre a s ing import s ,  
today ' s  concerns about short-term s ecur i ty o f  supp ly have ea sed 
s igni fic antly s ince the 1 9 8 4  NPC report . Thi s is principa l ly 
because wor ld crude o i l  i s  now in over supply due to i ncre a s e s  in 
total OPEC and non-OPEC produc tion above wor l dwide petro l eum 
demand . OPEC product ion o f  crude o i l  and na tural gas  l iquids in 
1 9 8 7  was 1 9 . 5  MMB /D ve r s us 2 0 . 0  MMB /D i n  1 9 8 2 , wh i l e  non-OPEC 
product ion inc lud ing the Eas tern B lock was 4 1 . 1  MMB / D  ve rsus  3 7 . 1  
MMB /D in 1 9 8 2 . 

TABLE 2 1  

ESTIMATED GASOLINE S TORAGE COST 

1 9 8 2  1 9 8 5  1 9 8 8  

Produc t Va lue ( ¢ / ga l . ) *  9 0 . 9  7 8 . 4  5 1 . 6  
Intere s t  Rate ( % ) § 1 4 . 9  9 . 3  8 . 6  
Ho lding Co s t  ( ¢ / gal . / yr . ) 1 4  7 4 
Tankage Co s t  ( ¢ / ga l . / yr . ) �  7 6 7 

Total S torage C o s t  
( ¢ / ga l . / yr . )  2 1  1 3  1 1  

* 
Data taken from P latt ' s  O i l  Price Handbook and O i lmanac , 

1 9 8 8 .  

§Ave rage pr ime rate for year , as c i ted in The F edera l  
Re s erve Board Bu l l etin . 

�
E s t imated co st o f  commerc ial s torage space . 
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The S trategic Petro leum Re serve 

The S PR he ld 5 4 5  mi l l ion barre l s  o f  crude o i l  a s  o f  March 
3 1 , 1 9 8 8 , ver sus 3 1 2  mi l l ion barre l s  of crude o i l  as of March 3 1 ,  
1 9 8 3 . Th at r e s erve i s  he ld by the U . S . government to reduce 
ma j or adve r s e  e f fec t s  o f  d i s ruptions in pe tro l eum s upp l ie s . The 
SPR drawdown c apab i l i ty is current ly 3 . 5  MMB /D ;  however , current 
pipe l ine throughput l imitat ions re str ict d i s tr ibu t ion c apab i l i ty 
to 3 . 0  MMB / D . D i s tr ibution / drawdown capab i l i ty wa s 1 . 7  MMB / D  i n  
1 9 8 3 . The S P R  fac i l ity deve lopment program i s  currently de s igned 
to provide a cumulative s torage capac i ty of 7 5 0  mi l l ion b ar re l s  
and a drawdown / d i s tr ibut ion capab i l ity o f  4 . 5  MMB /D b y  1 9 9 2 . 

Al l re s pondents to the NPC ' s  que s t ionnaire concerning the 
Str ategic Petro leum Re serve i nd icated that the SPR has not 
in fluenced the amount of oil they rout ine l y  hold in inve ntory . 
About two - th ird s o f  those  who re sponded to the S P R  que s tionnaire 
favored early drawdown of  the S PR dur ing an emergency . About 
one- th ird o f  the companie s re spond ing to the S P R  que s t i onn a i re 
were fami l i ar with and had opin ions concern ing the DOE ' s  D rawdown 
P l an for the SPR ; mo s t  o f  the s e  were re f iner s who favored re­
s t r i c t ing SPR purchas e s  to U . S .  re fine r s . ( S ee Appendix D for a 
copy o f  the SPR que s t ionnaire and Append ix G for more de tai led 
informat ion concerning the SPR and re sults of the S P R  que s t ion­
naire . )  

Spare Re fin ing C apac i ty 

S ince 1 9 8 3 , i n  re spon se to the shi ft in demand from he avy 
low-value produc t s , such as re s idual fue l o i l , toward l ighter 
produc t s , such a s  motor gasol ine and d ie s e l  fue l , r e finers h ave 
s ign i ficant ly increased crude o i l  proce s s ing f l e x ib i l ity by 
upgrading downs tream re f in ing capac ity . B e tween 1 9 8 3  and 1 9 8 7 , 
the indus try incre ased thi s  downs tream capac ity by ove r 1 , 4 0 0  
MB /D ( s ee Table 2 2 )  • 

Dur ing thi s t ime , U . S .  crude o i l  d i s t i l l at ion c apac ity was 
reduced by 1 MMB / D  whi le re f inery input to c rude o i l  d i s ti l l a t ion 
increased by 1 . 1  MMB /D and demand for pe tro l eum product s  
increa s ed b y  roughly 1 . 5  MMB / D . The s e  f ac tor s have l e d  t o  a 
s igni f icant reduc t ion in spare c rude o i l  d i s t i l l a t ion c apac i ty in 
the Uni ted State s . However , the 1 9 8 7  uti l i z at ion rate of 8 3  
percent i s  s t i l l  l ower than the 8 4  to 9 4  pe rcen t ut i l i z ation rate 
o f  the 1 9 7 0 s  and i s  j u s t  approaching the 8 5  to 9 0  percent u t i l i­
z at ion rate for whi ch mo s t  re finer ie s  are des igne d for greate s t  
e f f ic iency . ( S ee Appe ndix I for a n  h i s toric a l  pe r spec t ive on 
re finery capac ity and ut i l i z ation . ) 

The u.s. r e f i n ing i ndus try cont inues to be the mos t  soph i s ­
t icated i n  the world . Dur ing the 1 9 8 3 - 1 9 8 7  period , about 8 8  
percent o f  tota l U . S .  product demand and about 9 5  percent o f  U . S .  
gasol ine and d i s t i l l ate fue l o i l  demand were s upp l i ed from U . S . 
re finery product ion . The balance o f  the ga s o l ine and d i s t i l l ate 
fue l oil demand is primarily suppl ied from s ecure We s tern 
Hemisphere source s . Add i t iona l l y , the United State s  produce s  
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TABLE 2 2  

INCREASE IN DOWNSTREAM REF INING 
CAPAC I TY , 1 9 8 3- 1 9 8 8  

Vacuum D i s t i l lat ion 
Therma l Cracking/ Cok ing 
Catalyt ic Crack ing 
Catalyt ic Hydroc rack ing 
Catalyt i c  Hydrotre ating 

* 
Tota l 

* 

Capac ity Incre a s e  
(MB / D )  

1 8  
3 6 5  
( 8 4 )  
3 1 9  
8 1 6  

1 , 4 3 4  

% Increa s e  

0 . 3  
2 1 . 3  
- 1 . 4  
3 6 . 1  

9 . 8  

6 . 0  

Inc lude s 7 1  MB /D add i t ional , re sult ing from inclus ion o f  
Hawai ian I ndependent Re f inery i n  the U . S .  tota l , beginning in 
1 9 8 7 . 

Source : E IA ,  Pe tro leum Supply Annua l ,  1 9 8 7 .  

about 6 0 - 7 0  pe rcent o f  i t s  re s idual fue l o i l  requi reme nt s ,  with 
the balance a l s o  supp l i ed from traditiona l secure import source s .  
( See Append ix H . ) Unused operat ing , plus idle c rude o i l  d i s t i l ­
lat ion capacity can be used to make substant i a l  quant i t i e s  o f  
additiona l re s idua l fue l o i l  i f  nece s s ary . 

Petro leum Futures Marke ts 

Petro leum future s ( as traded on the New York Me rcan t i l e  
Exchange and London ' s  In ternat iona l Petroleum Exchange ) m a y  be 
pe rce ived by some compan i e s  as a way to reduc e inventory and 
ensure supp l i e s . The results  o f  the 1 9 8 8  NPC s urvey o f  the 
pr imary and s econdary d i s tr ibution sys tems sugge s t  that , at 
pre sent , pe tro leum future s  do not s ign i f icantly a f fect the leve l 
of inventorie s he ld in the pr imary sys tem ( s ee Appendix F )  • 

Eighty- seven percent o f  the survey re spondents indicated that the 
future s markets had not a f fected the leve l of phy s i c a l  inven­
tories  held . Of the inventor i e s  held by respondents who used 
hedge s , the vo lume-we i ghted average typi cal ly backed by hedge s 
was 1 1  percent . Due to the s i ze o f  the compa n i e s  and the i r  
inventor ies , th i s  percentage r anged from 1 t o  1 0 0 . 

Mo s t  partic ipants in the marke t ful f i l l  the i r  contractual 
obl i gations to buy or s e l l  through an oppo s i te , o f f s e tt ing 
future s trans ac t ion , rather than by de l ive r ing or taking d e l ivery 
of "we t "  barre l s . 
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Maximum Ope rating I nventory in the Primary D i s tr i bution Sys tem 

The max imum operat ing inventory i s  the maximum quant i ty that 
could be s tored in a de f ined d i s tr ibution system whi le s t i l l  
ma int a i ning a workable operating sys tem . 

The NPC recogn i z e s  tha t  the l imits  o f  the i ndu s tr y-wide 
maximum oper ating inventor i e s  have not been te s te d  in the s ame 
sense a s  have the min imum operating inventor i e s . There fore , the 
NPC c annot e s t imate val id l imits for maximum operat ing i nven­
tor ie s on an indus try-wide ba s i s . Further , the NPC is conce rned 
that a quanti f icat ion of the maximum l imits  migh t  imp ly the s ame 
degree o f  con fidence a s  that inher ent in the e s t imation o f  the 
min imum l imits . 

The survey re sults  o f  the sum o f  the individua l company 
maximum operat ing inventory leve l s  and the i ndu s try-wide 
e s t imate s are shown in Appendix E .  The NPC urge s c aut ion in the 
interpretat ion o f  the se data . F ac i l i ty locat ion and acce s s  to 
tran sportation ne twork s , re fining center s , and mark e t s  a l l  a f fect 
the upper l imits  of petro l eum i ndus try operation s . 

Total Storage C apac ity in the Pr imary D i s t r ibut ion Sys tem 

The total capac i t i e s  of tankage in operation and t ankage 
under cons truct ion in 1 9 8 3  and 1 9 8 8  are s hown i n  Tab l e  2 3 . The 
grand total  for both categor i e s  of s torage c apac i ty for crude o i l  
and the petro leum products s urveyed dec l ined b y  about 4 percent 
s ince the 1 9 8 4  report . However ,  tankage for c rude o i l  rema ined 
cons tant dur ing that s ame per iod . Wh i le a number o f  r e f i ne r i e s  
c l o s ed ( p articularly early on ) , crude o i l  cap ac i ty incre a s e d  i n  
the rema ining re f inerie s as  a re su l t  o f  the upturn i n  over a l l  
demand for petro l eum ( par ticul arly dur ing the l a tter part o f  the 
per iod ) and to accommodate the larger ve s s e l  cargoe s a s soc i a ted 
wi th r i s ing crude o i l  imports . 

Tankage for motor gasol ine decre ased s l ightly from 1 9 8 3  to 
1 9 8 8 , re flect ing greater e f fic iency in t ankage u ti l i z ation to 
mee t  i nc re a s ed demand for thi s  product . Ke ro- j et fue l tankage 
increased s ub s tant i a l ly dur ing the per iod in r e s ponse to the 
s igni fic ant incre a s e  in demand for th i s  produc t .  Tankage for 
dis t i l l ate and re s idua l fue l o i l s  dec l ined s ign i f i c antly during 
the 1 9 8 3 - 1 9 8 8  period , due primari ly to the dec l in ing s e asona l i ty 
of demand for d i s t i l l a te fue l o i l  and decreased con sumption o f  
res idua l fue l o i l . 

As noted , the total tankage in operation on March 3 1 , 1 9 8 8 , 
wa s s l ightly le s s  than that on March 3 1 , 1 9 8 3 . B e s ide s vary ing 
trends i n  tankage c apac i ty for the d i f ferent product s ,  as d i s ­
cu s s ed above , there appear t o  b e  three other reasons for the 
overa l l  reduc tion in tankage : the reduct i on i n  c rude o i l  and 
produc t demand i n  the late 1 9 7 0 s  and early 1 9 8 0 s , caus ing further 
re finery and termina l shutdowns and tankage con s o l idation s ubse­
quent to March 3 1 , 1 9 8 3 ; the de let ion from s ervi c e  o f  t ankage 
that was not re tro f i tted to meet envi ronmenta l regu la t ion s ; and 
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TABLE 2 3  

SHELL CAPAC I TY OF TANKAGE I N  OPERAT I ON 
AND TANKAGE UNDER CONSTRUCT I ON 

IN THE PRIMARY DI STRIBUTI ON SYSTEM 
(Mi l l ions o f  Barre l s ) 

March 3 1 , 1 9 8 3  March 3 1 ,  1 9 8 8  
Tankage Tankage Tankage Tankage 

in Under i n  Under 
o:eeration Cons truc tion o:ee ration Cons truc t ion 

* 
Crude O i l  4 9 9  1 0  5 0 8  § 
Motor Gasol ine 4 5 6  3 4 5 1  1 
Ke ro-Je t  Fue l 6 8 § 8 2  § 
D i s t i l l ate 

Fue l O i l  2 9 5  1 2 6 1  § 
Re s idual 

Fue l O i l  1 4 3 4 1 1 7  0 

Total
� 

1 , 4 6 1  1 8  1 , 4 1 9  2 

* 
Exc lude s SPR and a port ion o f  l e a s e  s tocks tankage . 

Reported inventorie s o f  lease s tocks were 1 1  mi l l ion barre l s  
i n  both 1 9 8 3  and 1 9 8 8 . 

§Le s s  than 0 . 5  mi l l ion barre l s  

�Tot a l s  inc lude tankage for crude o i l  and s urveyed petro­
leum produc ts on ly . To tals  may not equa l the sum of components 
due to indepe ndent round ing . 

Source : National Pe tro leum Counc i l  " 1 9 8 8  Survey o f  u .s. 
Petro leum I nventor ie s and S torage Capac i t i e s  ( Pr imary D i s tr i ­
but ion Sys tem) . "  

the phys ical deterioration o f  tankage . To br ing s ome o f  tha t  
tankage back into service , envi ronmenta l regu l ation s  wou l d  have 
to be wa ived or tankage sys tems upgraded . Tankage i d l e  but 
avai lable within 9 0  days ' notice is shown i n  Tab l e  2 4 . Th i s  
tankage , the tankage i n  operat ion , and tankage under cons truc t i on 
together provide an e s t imate o f  the total tankage ava i lable to 
the sys tem . 

Although the idle tankage can be re s tored to s ervice , much 
o f  it is d i s persed in re lative ly sma l l  vo lume s throughout the 
nation . There fore , re lying on any sub s tant i a l  part of th i s  
tankage for emergency preparedne s s  planning i s  not prac t i c a l . 

Table 2 5  compare s the percer
i
tage ut i l i z at ion o f  tank 

capac ity in the pr imary d i s tr ibution sys tem ove r the 4 0 -year 
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TABLE 2 4  

POTENT IALLY AVAILABLE TANKAGE 
IN THE PRIMARY D I STRIBUTION SYSTEM AS OF MARCH 3 1 , 1 9 8 8 , 

THAT I S  IDLE BUT CAN BE REACTIVATED WITHIN 9 0  DAYS 

* 

( Mi l l ions o f  Barre l s )  

Crude O i l  
Motor Gaso l ine 
Ke ro-Jet Fue l 
D i s t i l l ate Fue l O i l  
Re s idua l Fue l O i l  

* 
To tal 

1 8  
1 7  

4 
1 9  

7 

6 6  

Total inc lude s tankage for crude o i l  and surveyed petro-
leum produc t s  only . Total may not equal the s um o f  components 
due to independent rounding . 

S ource : Nat ional Pe tro leum Counc i l  " 1 9 8 8  Survey o f  U . S .  
Petroleum I nventor i e s  and Storage Capac i t i e s  ( Pr imary D i s tr i ­
bution Sys tem) . "  

TABLE 2 5  

PERCENTAGE UTILI ZATION OF TANK CAPAC I TY 
IN THE P RIMARY D I STRIBUT I ON SYSTEM , 1 9 4 8 - 1 9 8 8  

NPC Survey Date 

March 3 1 , 1 9 4 8  
June 3 0 , 1 9 5 0  
March 3 1 , 1 9 5 2  
March 3 1 ,  1 9 5 4  
March 3 1 , 1 9 5 7  
S eptember 3 0 , 1 9 6 2  
September 3 0 , 1 9 6 9  
S eptember 3 0 , 1 9 7 3  
September 3 0 , 1 9 7 8  
March 3 1 ,  1 9 8 3  
March 3 1 , 1 9 8 8  

Inventory a s  a Percentage 
o f  T ank C apac i ty 

4 2  
4 5  
4 5  
4 8  
4 5 
5 0  
5 3  
4 8  
4 8  
4 0  
4 1  

Sourc e : National Pe tro leum Counc i l  Survey s , 1 9 4 8  to 
1 9 8 8 . 
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h i s tory o f  the NPC inventory reports . I nventory in tankage has 
averaged about 4 6  pe rcent of s torage capac ity over the per iod and 
has ranged from a h i gh o f  5 3  pe rcent in 1 9 6 9  to a low o f  4 0  per­
cent in 1 9 8 3 . Dur ing the operat ing cyc le , tank s do f luctuate 
between the min imum and max imum operating leve l s . However , the 
average has var ied l i ttle . Table 2 6  shows the uti l i z at ion o f  
stor age capac i ty b y  surveyed product a s  o f  March 3 1 ,  1 9 8 8 . Wi th 
product demand once again increas ing and with re finer i e s  runn ing 
at high ut i l i z at ion rate s , it is ant ic ipated that very l i tt l e  
storage capac ity wi l l  b e  deact ivated dur ing the n e x t  few years . 

In summary , the NPC has conc luded that the min imum operat ing 
inventory for crude o i l , motor gasol ine , and kero- j e t  fue l has 
increased , and decreased for d i s ti l l ate fue l o i l  and re s idual 
fue l oi l . The s e  change s in min imum operating inventory re flect 
struc tural changes in the di s tr ibution s ys tem , incre a s ed consump­
tion of certain produc t s , reduced u.s. crude o i l  produc t i on with 
an increase in crude oi l imports ,  and continued economic 
pre s sure s  to hold inventorie s at min imum leve l s . 

The pr imary d i s tr ibut ion sys tem has a l so undergone cons ider­
able system change in the past five years : petro leum demand has 
grown , s egregation of re fined prouct s  has increa s ed , re finer i e s  
have conti nued t o  c lose , and U . S .  dependence o n  fore i gn crude oi l 
ha s grown . The mo s t  s igni fi cant sys tem change has  been the shut­
down and consol idation of uneconomica l or ob s o l ete re finer i e s  
fo l lowing government decontrol . Incre ased compet i t ion h a s  tended 
to reduce petro leum price s . Re sultant fac i l ity shutdown s  have 
decreased s torage capac ity ; lower price s have reduced dome s tic 
crude o i l  product ion and increased imports ;  re finery capac i ty is 
more fu l ly ut i l i z ed . 

SECONDARY D I STRIBUTI ON SYSTEM ANALYS I S  

Ana lys i s  o f  s torage l eve l s  and capac ity i n  the s econdary 
distribut ion sys tem i s  s imilar in ob j ec t i ve to tha t o f  the 
pr imary system . Emphas i s  i s  pl aced on deve lop ing e s t ima te s o f  
storage capac i ty and inventories  for ma j or petroleum products i n  
the secondary s ys tem as o f  March 3 1 , 1 9 8 8 . 

The s econdary sys tem pre sents analyt i c a l  d i f f icu l t ie s , 
however , part icularly s ince i t s  populat ion i s  much l arger and 
some time s d i f ficult to de fine . It i s , neverthe l e s s , an important 
element of the ove ra l l  product d i s tr ibution system ,  and one that 
i s  o ften overlooked . Thi s  s tudy repre sents the NPC ' s  second 
survey-based e f fort des igned to improve the ava i l ab i l i ty and 
accuracy of in formation about secondary i nvento r i e s  and s torage 
capac i ties . 

The secondary sys tem i s  that por t ion o f  the ove r a l l  d i s ­
tribution ne twork that fa l l s  between produce r s  and end-u s e r s . I t  
i s  generally de fined to inc lude bulk plant s , wh i ch s tore motor 
fue l s , heating fue l s , and other products pr ima r i ly for who le­
s a lers , as  we l l  a s  retail motor fue l out l e t s . 
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TABLE 2 6  

UT I L I ZAT ION OF STORAGE CAPAC I TY 
IN THE PRIMARY D I STRI BUT I ON SYSTEM 

AS OF MARCH 3 1 , 1 9 8 8 * 
( Mi l l ions of B ar re l s ) 

Kero-Je t  D i s t i l l ate 
C rude O i l  Gasol ine Fue l Fue l O i l  

Ac tua l  I nventory 
Reported to NPC 2 8 3 . 1  2 0 3 . 1  3 8 . 5  7 5 . 7  

Le s s : I nventory Outs ide 
of Tankage 7 2 . 2  3 7 . 0  8 . 6  1 4 . 5  

I nventory in Tankage 2 1 0 . 9  1 6 6 . 1 2 9 . 9  6 1 . 2  

She l l  Capac i ty o f  Tankage 
Reported to NPC 4 4 7 . 2  3 9 6 . 5  7 9 . 5  2 2 1 . 1  

Percentage U t i l i z at ion 4 7  4 2  3 8  2 8  

1 9 8 3  Uti l i z at ions 4 5  4 0  3 9  3 4  

* 

Re s idual  
Fue l O i l  Tota l  

3 1 . 9  6 3 2 . 3  

0 . 8  1 3 3 . 1  

3 1 . 1  4 9 9 . 2  

8 4 . 8  1 , 2 2 9 . 1  

3 7  4 1  

3 2  4 0  

Data are a s  reported by survey respondents and have not been ad j us ted to re f lect 
non-re spondent compan i e s . 

Source : Nat iona l Petroleum Counc i l , " 1 9 8 8  Survey o f  u . s .  Petroleum I nventor i e s  and 
S torage Capac i t i e s ( Pr imary D i str ibut ion S y s tem ) . "  



The NPC s urveyed a s ample o f  bu l k  p l ant operator s and fue l 
o i l  dea le r s  to deve lop i nventory and capac ity data for the U . S .  
bu lk plant popu l at i on . Data on retai l motor fue l out l e t s  were 
deve loped us ing ava i lable government and pr ivate sourc e s , trade 
publ ications , and the experti se of var iou s  indu s try repr e s enta­
tives . See  Appendix K for me thodologies and survey r e su l t s . 

Bu lk P lant s 

Bulk p lant s are an important l i nk in the petro leum d i s t r ibu­
tion network , and account for a l arge portion o f  tota l s to rage 
capacity and inventory in the secondary sector . Approx ima te ly 
1 7 , 0 0 0  compan i e s , from r e f iners to indepe ndent who l e s a ler s , 
operate i n  the s ec ondary system , and about 1 5 , 0 0 0  are invo lved in 
the operation of bu lk p l ant fac i l i tie s . Product typ i c a l l y  f l ow s  
from the pr imary sector through bu lk p lant s be fore de l ive ry to 
retai l outl ets  or u l t imate end-u sers . 

As i l lus trated in Tab le 2 7 , total bu lk p lant s torage capa­
c ity totaled an e s timated 50 mi l l ion barre l s  a s  of March 3 1 , 
1 9 8 8 . Thi s repr e s e nt s  a dec l ine o f  1 5  mi l l ion barre l s  or  2 3  
percent compared with total s torage capac ity reported five years 
ago .  The capa c i ty to s tore motor gasol ine dec l ined from 2 2  
mi l l ion barre l s  to 1 7  mi l l ion barre l s , wh i l e  d i s t i l late c apac i ty 
dropped from 3 7  mi l l ion barre l s  to 2 9  mi l l ion barre l s , and 
re s idual fue l o i l  c apac ity decreased from 6 mi l l ion barre l s  to 
4 mi l l ion barre l s . 

Shrinking bulk p lant capac i ty over the pa s t  five year s i s  
re lated more to indus try res truc turing than t o  change s i n  con­
sumption pat terns . Wh i le pe tro leum demand has been on the r i s e , 
economic factors have forced compan i e s  to s eek new ways to rema i n  
competit ive . F irms have focused o n  s treaml i n ing operations and 
have dive s ted uneconomi cal  fac i l i ti e s . In add i t ion , thi s  period 
has been charac teri zed by unprecedented me rger and acqu i s i t ion 
ac tivi ty . One direct re s u l t  o f  both factors has  been the c losure 
o f  a l arge number of o lder , le s s  economica l bu lk p lant operations 
and the idl ing o f  obs o l e te tankage . Thi s proce s s  has been acce l ­
erated by the advent o f  even more s tr ingent environmental regu la­
tions at the local , s tate , and federal leve ls , a trend tha t  is 
expec ted to continue . 

Howeve r ,  whi le s torage capac i t i e s  dec l ined , the total 
quant i ty of ma j or products he ld at bu lk plants increa s ed . As 
i l lus trated in Tab l e  2 8 , tota l inventorie s incre a s ed from 1 9  
mi l l ion barre l s  on March 3 1 , 1 9 8 3 , to 2 2  mi l l i on barre l s  on 
March 3 1 , 1 9 8 8 . Th i s  i s  the result o f  a 3 8  pe rcent incre a s e  in 
disti l late inventor i e s , wh i ch ro se from 8 mi l l ion barre l s  to 1 1  
mi l l ion barre l s  over the s ame period . Inventor i e s  o f  motor 
ga sol ine and re s idual fue l o i l  rema ined flat . 

The incre a s e  i n  d i s t i l l ate i s  particularly noticeab l e  s ince 
it occurred at the end of the heat ing season , the norma l trough 
for s tock leve l s . Thi s  apparent anoma ly is exp l a ined by an 
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TABLE 2 7  

BULK PLANT STORAGE CAPAC ITY 
IN THE S ECONDARY D I STRIBUTI ON SYSTEM , 1 9 8 3 - 1 9 8 8  

( Mi l l ions o f  Barre l s )  

March 3 1 , 1 9 8 3  March 3 1 ,  1 9 8 8  

Motor Gasol ine 2 2  1 7  
D i e s e l / D i s ti l l ate 3 7  2 9  

Fue l O i l  
Re s idua l Fue l O i l  6 4 

* 
Tota l  6 5  5 0  

* 
Tota l s  inc lude surveyed petro l eum produc t s  only . 

Sourc e : Nat ional Petro leum Counc i l , " 1 9 8 8  Survey o f  
U . S .  Petroleum I nve ntor i e s  and Storage C ap ac i t i e s  ( S ec ondary 
D i s tr ibut ion Sys tem ) . "  

TABLE 2 8  

BULK PLANT INVENTORY LEVELS 
IN THE S ECONDARY D I STRIBUTI ON SYSTEM , 1 9 8 3 - 1 9 8 8  

(Mi l l ions o f  Barre l s ) 

March 3 1 ,  1 9 8 3  March 3 1 ,  1 9 8 8  

Motor Gasol ine 9 8 
D ie s e l / D i s t i l l ate 

Fue l O i l  8 1 1  
Re s idua l Fue l O i l  2 2 

Total * 1 9  2 2  

* 
Tota l s  inc lude surveyed petro l eum produc t s  only a nd 

may not equal the sum o f  the components due to i ndependent 
round ing . 

Sourc e : National Pe tro leum Counc i l , " 1 9 8 8  S urvey o f  
u.s. Petro l eum I nve ntor i e s  and S torage C apac i t i e s  ( Secondary 
D i s tr ibut ion Sys tem) . "  
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Apr i l  1 change i n  the law gove rning d ie s e l  e xc i s e  tax co l le c ­
tions , which in e f fect encouraged s tockbu i l d ing at the s econdary 
and terti ary leve l s . 

The rat iona l i z at ion that has taken p lace i n  the i ndus try 
over the pa s t  f ive years is re flected in i ncreased c apac i ty 
uti l i z ation rate s . In March 1 9 8 3 , tota l invento r i e s  amounted to 
2 9  percent o f  tank c apac ity . I n  March 1 9 8 8 , uti l i z at ion had 
increa sed to 4 3  percent , l argely as a re sult  o f  tank c losure s and 
decreased c apac itie s . 

S econdary s torage l eve l s  vary by type o f  produc t , by type o f  
bu s i ne s s , and by geograph ic loc ation . Bulk p l ant invento r i e s  are 
part icular ly s ens i t ive to deviat ions from the norm i n  factors 
such as s e asonal demand pattern s but may be a ffected by a hos t o f  
other influence s .  

Retail Outlets  

There were approximate ly 1 7 0 , 0 0 0  reta i l  mo tor fue l out­
lets in the Un i ted S tate s in March 1 9 8 8 . It is e s t imated that 
the combined s torage c apac ity i s  8 3  mi l l ion barre l s , ho ld ing a 
tota l inventory o f  4 4  mi l l ion barre l s . Th i s  compar e s  to s torage 
capac i ty and inventory o f  8 4  mi l l ion barre l s  and 2 8  mi l l i on 
barre l s , respec tive l y , for 1 9 8 3 . 

I n  summary ,  the secondary di str ibut ion sys tem s tore s and 
tran sports products betwe en producers and end-us e r s , and inc lude s 
bu lk plants and reta i l  mo tor fue l out l e t s  a s  i t s  two ma j or com­
ponent s .  The s econdary system compr i s e s  6 6  mi l l ion barre l s  o f  
inventory , repr e s ent ing about 9 percent o f  total u . s .  inventory 
and s torage capac i ty for products surveyed . The s e  s ign i f i cant 
vo lume s of inventory are vital a s  bu f fer s between primary sys tem 
inventor i e s  and end-use consumers . Wh i l e  the flexibi l ity to 
redirect product invento r i e s  from the secondary s y s tem is some­
what l imi ted , s econdary inventory vo lume s wi l l  be n eeded to 
handle d i s ruption s . 

I n  the secondary sys tem , cons iderab l e  con s o l idation has  
occurred : the number o f  bulk pl ant operators h a s  decre a s ed from 
1 8 , 0 0 0  to 1 5 , 0 0 0 , and the number o f  reta i l  out l e t s  h a s  decreased 
from 2 1 0 , 0 0 0  to 1 7 0 , 0 0 0 . Shr ink ing bu lk pl ant c apac ity is  re­
lated more to indu s try r e s tructuring than to change s in consump­
tion patterns . Whi l e  pe tro leum demand ha s incre a s ed , economi c  
fac tors have forced compan i e s  t o  s eek new ways to rema in 
compe titive . 

TERT IARY STORAGE SEGMENT ANALYS I S  

The s torage capac i ty and inventor ie s o f  pe tro l eum product s  
he ld b y  end-users  repre sent the tert i ary s torage s egment o f  the 
petro leum d i s t r ibut ion system .  Only the ma j or fue l produc ts - ­
motor gasol ine , kero- j et fue l , d i s t i l l ate fue l o i l , and res i dual 
fue l oi l -- are i nc luded i n  the fol l owing d i s cus s ions . The s e  are 
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the s ame product s  that were cons idered for the p r imary and 
secondary d i str ibut ion systems . The amount o f  s torage c apac ity 
and i nventory i n  the tertiary s egment is a s igni fi c ant por t ion o f  
total U . S .  c apac i ty and product inventory , about 3 5  percent e ach . 

The ter t i ary s torage segment has been broken down into s even 
d i f ferent s ec tors for analys i s , and the me thodo logie s used to 
deve lop the e s t imates for s torage capac i ty and i nventory i n  e ach 
sector vary cons iderab ly . I n  mo s t  terti ary s e c tor s , s eve r a l  
d i f ferent e s t imat i ng technique s were reviewed ; tho s e  s e l e c te d  for 
deve loping the s e c tor e s t imate s are cons idered to be the mo s t  
reasonable and accurate , based on data ava i l ab i l ity . The 
individual sector me thodo log i e s  are d i scu s s ed in detai l i n  
Appendix L .  

Whi le e s t imate s for s torage and i nventory are pre s ented by 
product , there i s  l e s s  conf idence in the i nd ividu a l  product 
breakdown s than in the aggregate produc t vo lume s . Al so , i n  a l l  
s ec tor s , s torage capac i ty and inventory for kero s ine i s  a ggre ­
gated with that o f  d ie s e l / d i s t i l l ate fue l s .  

The overa l l  e s t imate s o f  s tor age c apac i ty and inventory for 
the tertiary s torage s egment are shown in T ab l e  2 9 . I ndividual 
secto r  e s t imate s are inc luded with the d i scus s ion of e ach par t i c ­
u lar ter t i ary s e c to r . 

Agricu l tural Sector 

The agricu l tura l  s ector inc lude s all f arms , ranche s , and 
s imi l ar operations in the Un i ted S tates . P etro leum s torage and 
i nven tory for thi s s ector inc lude motor gas o l ine and d ie s e l  fue l 
used in veh i c l e s and equipment . D i s ti l la te fue l s  u s ed for re s i ­
denti a l  heat ing are i nc luded in the re s ident i a l  s e c tor ana lys i s . 

Trend s in U . S .  agr iculture ( and con s equently fue l s torage 
capac i ty and inventory ) are o ften obs cured by gover nment po l icy 
and externa l event s . The acre age under cu l t ivation has  fa l l e n  
e rrat ical ly s ince the 1 9 8 1  pe ak when over 3 6 3  mi l l io n  ac re s were 
in pr i nc ipa l crops . Contr ibut ing to the dec l ine h ave been 
product ion- l imit ing programs such a s  the P ayme nt - in-Kind program 
and the strong do l l ar o f  the mid- 1 9 8 0 s . Low or no- t i l lage 
programs , fos tered in part by h igh energy price s through 1 9 8 5 , 
are now a s s oc iated more with so i l  conservation programs . Wh i l e  
such me thods reduce the number o f  trip s  that farm e qu ipment make s 
over cult ivated l and , to tal fue l consumpt ion i s  not reduc ed 
proport iona l ly be cau s e  more mach inery is requ i red for e ach trip . 

The fede ra l ly sponsored Cons ervat ion Re s erve P rogram a ims to 
retire 4 5  mi l l ion acre s of highly erodible l and by 1 9 9 0 . Already 
2 3  mi l l ion acre s have been pl aced in reserve , a s igni ficant 
amount when compared to the 3 0 5  mi l l ion acre s of principal c rops 
in cultivation in 1 9 8 7 . 

The net e f fect o f  both the Cons ervat ion Re s e rve Program and 
cons ervation t i l lage is to reduce fue l demands . However ,  there 

- 6 4 -



TABLE 2 9  

ESTIMATED S TORAGE CAPAC ITY AND I NVENTORY 
IN THE TERT IARY S TORAGE SEGMENT 

AS OF MARCH 3 1 , 1 9 8 3  AND 1 9 8 8  

Sector 

Agr i cultura l  
Commerc ial  
E lectr ic Uti l i t i e s  
Industrial 
M i l itary / Government 
Re s idential  
Transportation * 

Total
§ 

Produc t 

Motor Ga sol ine 
Diese l / D i s t i l late 

Fue l O i l  
Kero-Jet Fue l 
Re s idua l Fue l O i l  

Total § 

* 

(Mi l l ions o f  Barre l s ) 

C apac ity 
1 9 8 3  1 9 8 8  

4 1  
3 7 

2 1 3  
6 1  
5 6  

1 0 0  
1 3 4  

6 4 2  

1 0 3  

2 8 2  
2 1  

2 3 7  

6 4 2  

4 0  
3 3  

1 7 5  
5 2  
4 8  
7 9  

1 4 4  

5 7 1  

1 0 9  

2 5 5  
2 2  

1 8 4 

5 7 1  

I nventory 
1 9 8 3  1 9 8 8  

1 4  
8 

9 1  
1 7  
2 3  
5 5  
6 1  

2 6 9 

4 2  

1 3 1  
1 1  
8 6  

2 6 9  

1 4  
7 

6 1  
1 0  
1 8  
5 0  
8 7  

2 4 7  

6 3  

1 1 3  
1 1  
6 0  

2 4 7  

Inc ludes on-board and fixed s torage c apac i ty and i nventory 
for cars , bu s e s , rai lroad s , and aviat ion , but exc lude s payload 
storage ( i . e . , s torage capac ity and inventory for product be ing 
transported ) of r a i l roads , tank trucks , and marine ve s s e l s . 

§Tota l s  inc lude surveyed petro leum products only . Tota l s  
may no t equal the sum o f  component s due to i ndependent round ing . 

Sourc e : NPC e s t ima te . 
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are no data ava i lable at  thi s  t ime to e s t imate a r educ t ion o f  
inventory or s torage c apac ity . 

Demand and inventory leve l s  for petro leum produc t s  in the 
agr icu l tural s e c tor tend to be lower in the winter s e ason and 
h igher dur ing the p l anting and harve s ting s e a s o n s . The i nventory 
shown in T ab l e  3 0  for March 3 1 ,  1 9 8 8 , r epre sents a " trend " pro­
j ected l eve l , and doe s not inc lude the impact on March 3 1  of the 
change in c o l lect ion po int ( from produce r  to consume r ) o f  federal  
d ie s e l  fue l tax . That change caused March pr imary inventorie s to  
be l ower than norma l , and secondary and tertiary inventor i e s  to  
be  higher than norma l , presumably re flect ing consumer f i l l ing o f  
inventory be fore the change . 

Commerc i a l  Sector 

The comme rc ial sector inc lude s the s to rage c apac ity and 
inventory nece s s ary for the heat ing requirement s o f  c omme rc i a l  
e s tab l i shments such a s  o f f ice bui ld ings , nur s ing home s , bank s , 
shopping c ente r s , real  e s tate o f f ices , c ar dea l e r s h ip s , and 
apartmen t  comp lexe s with more than four un i t s . I t  exc lude s 
commerc i a l  transportat ion ( s ee Transportat ion S ec tor ) , r e s iden­
t i a l  heating ( s e e  Re s ident i a l  Sector ) , indu s tr i a l  manu fac tur ing 
fac i l itie s ( s ee I ndu s t r i a l  Sector ) , and pub l i c  s ch oo l s  ( s ee 
Mi l i tary /Government Sector ) . 

The commerc i a l  sector s torage c apac ity i s  e s t imated to be 3 3  
mi l l ion barre l s . I n  the comme rc ia l  s ector , many d ivergent trends 
have occurred between 1 9 8 3  and 1 9 8 7 , such a s  the 1 7 . 3  pe rcent 
rea l  ( in f l ation - ad j us ted ) increase in gro s s national p roduct 
( GNP ) , the incre a s e  in the number of large shopping center s , and 
the trend away from o i l  heating , part i cu l ar l y  the replacement o f  
res idua l fue l o i l  burners with c leaner-burn ing n atur a l  gas and 
dis t i l late fue l o i l burner s  in urban are a s . I t  i s  e s t imated th at 
tankage capac ity and o i l  inventory dropped s l igh t ly dur ing th i s  
period . 

S torage c apac i ty and inventor i e s  in the commerc i a l  s e c tor 
are s hown in Tab l e  3 1 . 

E lectric Uti l ity S e c tor 

The e lectric ut i l ity sector inc lude s e lectric  power gene­
rating s tations operated by commerc ial e l ectric companie s . I t 
e xc lude s powerplants that generate e lectr ic ity within an i ndu s ­
tr i a l  s i te ( s ee I ndus tr i a l  Sector ) . 

S torage c apac ity in the e lectric ut i l ity s e c tor i s  e s t imated 
to be about 1 7 5  mi l l ion barre l s  in 1 9 8 8 , down f rom the e s t imated 
leve l o f  2 1 3  mi l l ion barre l s  in 1 9 8 3 . The dec l ine i n  the demand 
for petro leum as e lectric power generation fue l h a s  c au s ed mo s t  
o f  the reduc tion i n  s torage c apac ity a s  uti l i t ie s  h ave taken 
tankage out o f  s ervice . The use o f  petro l eum for e l ectric power 
gene ration has dec l ined by over 1 8  percent from 1 9 8 3  de sp ite an 
increa s e  in total  net generation . Th i s  i s  shown in T ab l e  3 2 . 
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TABLE 3 0  

AGRI CULTURAL S ECTOR 
ESTIMATED STORAGE CAPAC I TY AND INVENTORY 

AS OF MARCH 3 1 ,  1 9 8 8  
( Mi l l ions o f  Barre l s ) 

Mo tor Ga s o l ine 
Diese l / D i s t i l l ate Fue l O i l  

Total  

Source : NPC e s t ima te . 

Capac ity 
1 9 8 3  1 9 8 8  

1 9  
2 2  

4 1  

TABLE 3 1  

2 0  
2 0  

4 0  

COMMERC IAL SECTOR 

I nventory 
1 9 8 3  1 9 8 8  

7 
8 

1 5  

7 
7 

1 4  

E S TIMATED S TORAGE CAPACI TY AND INVENTORY 
AS OF MARCH 3 1 ,  1 9 8 8  
( M i l l ions o f  Barre l s )  

D i s t i l late Fuel O i l  
Re s idua l Fue l O i l  

Total  

Source : NPC e s t imate . 

CaEac i t:t: 
1 9 8 3  1 9 8 8  

2 2  2 6  
1 5  7 

3 7  3 3  

I nventor:t: 
1 9 8 3  1 9 8 8  

5 6 
3 1 

8 7 

The dec l ine in the use o f  petro leum for e lectric power gene­
rat ion from 1 9 8 3  to 1 9 8 5  is due pr ima r i l y  to the r e l at ive co s t  o f  
pe tro leum ver s u s  other fue l s . The incre as e  over 1 9 8 5 l eve l s  in 
the use o f  petrol eum in 1 9 8 6  and 1 9 8 7  i s  due to the imp roved 
compe t it ivene s s  o f  o i l  as a bo i l er fue l r e l a t ive to coal  and 
na tural gas . The change s in the use o f  pe tro leum produc t s  a s  
e lectric powe r generat ing fue l s  have b e e n  mos t  apparent in 
re s idua l fue l o i l  u s e ; 1 9 8 3  res idua l fue l o i l use by u t i l i t ie s  
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Year 

1 9 8 3  

1 9 8 4 

1 9 8 5  

1 9 8 6  

1 9 8 7  

TABLE 3 2  

U . S .  NET ELECTRIC ITY GENERAT I ON 
( 1 , 0 0 0  Gigawatt-hours ) 

Total Petro leum Percent P e tro l eum 

2 , 3 1 0  1 4 4  6 . 3  

2 , 4 1 6  1 2 0  5 . 0  

2 , 4 7 0  1 0 0  4 . 1 

2 , 4 8 7  1 3 7  5 . 5  

2 , 5 7 2  1 1 8  4 . 6  

Source : Energy I n format ion Admin i s tration , E lectric Power 
Monthly , March 1 9 8 8 , Tab l e  4 .  

was about 6 2 7  MB / D  dec l in ing to about 5 0 0  MB / D  in 1 9 8 7  ( a  dec l ine 
o f  over 2 0  pe rcent ) whi le d i s t i l l ate fue l oi l u s e  dec l i ned from 
4 5  MB /D in 1 9 8 3  to 4 2  MB /D i n  1 9 8 7  ( a  dec l ine o f  about 1 0  
percent ) • 

I nvento r i e s  o f  r e s idua l fue l o i l  and d i s t i l l ate fue l o i l  
he ld a t  e lectric uti l i t i e s  s tood a t  6 1  mi l l ion barre l s  o f  o i l  on 
March 3 1 , 1 9 8 8 , down from 9 1  mi l l ion barre l s  i n  1 9 8 3 . The de­
crease in part re f l e c t s  the increased ava i l ab i l ity of a l ternative 
( non-o i l )  fue l s  for e lectric power generat ion . Many ut i l it i e s  
that have the ab i l ity t o  generate e l ectr ic i ty with o i l  o r  g a s  are 
currently us ing gas as the primary bo i ler fue l . The s e  u t i l i t i e s  
wi l l  have s ome o i l  o n  hand ; but a t  reduced l eve l s  from 1 9 8 3 . 

E s t imate d s torage capac ity and i nventory for petro l eum 
products at e lectric uti l i t i e s  i s  shown in T ab l e  3 3 . 

I ndus tr i a l  S e c tor 

The i ndu s t r i a l  s e c tor inc lude s p lants and facto r i e s  i n  the 
Uni ted S tate s , but exc lude s retai l and s ervice fi rms ( s e e  Commer­
cial Secto r ) . I n  th i s  analys i s , cons truct ion and o f f-highway 
non-transportation u s e s  ( e . g . , logging and mining)  are a l s o  in­
c luded i n  the indu s tr i a l  sector . For the purpo s e  of thi s  d i s ­
cus s ion , petroleum re finer i e s and e l ectric uti l i t i e s  a r e  not 
cons idered in the industrial  sector , becau s e  fue l for re f inery 
use i s  part o f  the pr imary system ,  whi l e  ut i l it i e s  are r eported 
a s  a s eparate tert i ary sector . 
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The industr i a l  sector u s e s  pe tro leum produc t s  pr imari l y  for 
space or proce s s  heat ing and to powe r mach inery e i ther d i rectly 
or through steam generation . Some indu s t r i a l  consume r s , par­
ticularly tho s e  in the chemical indus try , use petro l e um produc t s  
as  raw mate r i a l  in manu fac tur ing proce s s e s ; a l s o , some un fini s hed 
hydrocarbon s may be used in the blending of f i n i shed produc ts . 
The s torage capac i ty and inventor i e s  o f  feeds tocks and un f i n i shed 
blending s tocks are out s ide the scope of th i s  s tudy ; only 
finished produc t s  used for fue l in the indu s t r i a l  s e c tor {mo tor 
gasol ine , d ie s e l / d i s t i l l ate s  { inc luding kero s ine ) , and r e s i dua l 
fue l o i l )  have been con s idered . 

I ndustrial  pe tro leum produc t use dec l ined from 1 9 8 3  to 1 9 8 8 , 
fo l lowing the trend obs erved between 1 9 7 8  and 1 9 8 2  a s  reported in 
NPC ' s  1 9 8 4 s tudy . I t  i s  be l i eved tha t thi s con s umpt ion decre a s e  
re sulted not only from plant c los ings in energy- intens ive 
indu s tr i e s , but a l s o  from continued energy con s ervat ion e fforts 
and fue l- switch ing . Even cons ider ing that indu s t r i a l  users o f  
swi tchab le natural gas continue to have s torage f ac i l it i e s  
capab le o f  handl ing the i r  compl ete l iqu id fue l needs , i t  i s  
e s tima ted that s torage capac ity dec l ined between 1 9 8 3  and 1 9 8 8 .  

I ndustrial  inventor ie s exhibit a c lose  re l at ionship to 
demand and a l so to the vo lume of s torage capac i ty in s ervice . 
Since it i s  e s t imated that both the s e  e l ement s have dec l ined 
since 1 9 8 3 , there is support for the e s t ima te that inventory 
leve l s  have a l s o  dec l ined in the pa st f ive ye ars . 

TABLE 3 3  

ELECTRIC UTI L I T I ES 
ESTIMATED STORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 3 1 ,  1 9 8 8  

Di s t i l late Fue l O i l  
Re s idua l Fue l O i l  

Total 

* 
NPC e s t imate . 

{ Mi l l ions o f  Barre l s ) 

* 
Capac ity 

1 9 8 3  1 9 8 8  

3 6  
1 7 7 

2 1 3  

4 1  
1 3 4  

1 7 5  

I nventory
§ 

1 9 8 3  1 9 8 8  

2 2  
7 0  

9 1  

1 3  
4 8  

6 1  

§Energy I n formation Admin i s tration , E l ectric Powe r  
Monthly , March 1 9 8 8 , ad j u sted by the NPC to exclude s tock s 
he ld in the pr imary di str ibution · sys tem for e lectric  uti l i ­
t i e s . 
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Indu s t r i a l  product ion for tho se fac i l i t i e s  operat ing h a s  
cont inued to incre a s e  s ince 1 9 8 6 , the l a s t  ye ar f o r  which de­
tai led petrol eum consumption data are  ava i l ab l e . The Federal  
Reserve Board I ndex of  manu facturing capac ity u t i l i z at ion h a s  
risen from 7 9 . 6  ( 1 9 8 6 ' s  ave rage ) t o  8 2 . 5  ( March 1 9 8 8 ) . 

The i nventory vo lume for March 3 1 ,  1 9 8 8 , i s  a " tiend " pro­
j ected leve l , and doe s not repre sent the impact of the change in 
col lection po int ( from producer to consume r )  of the feder a l  
die s e l  fue l t a x  on Apr i l  1 ,  1 9 8 8 . That change c au s e d  March 1 9 8 8  
secondary and tertiary inventor i e s  to be h ighe r , pre sumab ly 
re flect ing consumer f i l l ing of inventory be fore the tax change 
bec ame e f fec tive . 

S torage c apac i ty and inventory e s t imate s for the i ndu s tr i a l  
sec tor are shown in Table 3 4 . 

TABLE 3 4  

INDUS TRIAL S ECTOR 
ESTIMATED STORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 3 1 , 1 9 8 8  
( Mi l l ions o f  Barre l s ) 

Motor Gasol ine 
D i s t i l l ate Fue l O i l / Keros ine 
Re s idua l  Fue l O i l 

Total 

* 

C apac i ty 
1 9 8 3  1 9 8 8  

* 
3 0  
3 1  

6 1  

1 
2 2  
2 9  

5 2  

Le s s  than 0 . 5  mi l l ion barre l s . 

Sourc e : NPC e s t ima te . 

Mi l i tary /Government Sector 

I nventory 
1 9 8 3  1 9 8 8  

* 
9 
8 

1 7  

0 . 5  
4 . 5 
5 . 0  

1 0 . 0  

The mi l itary / government sector i nc lude s federa l , s tate , and 
local governments and a l l  branche s of the u . s .  mi l i tary loc ated 
i n  the United State s . 

O f  the 4 8  mi l l ion barre l s  o f  s torage c apac i ty i n  thi s 
sector , 3 2  mi l l ion barre l s  are he ld by the u . s .  mi l it ary . The 
reported capac i ty inc lude s s torage he ld by both the De fense Fuel 
Supply Center and the armed force s . The trend in U . S .  mi l i tary 
s torage repre s ents a reduc t ion of about 1 5  percent , or 6 mi l l ion 
barre l s  between 1 9 8 3  and 1 9 8 8 . Mainly , th i s  reduc t i on re flects  
the c l o s ing o f  some m i l i tary i n s ta l l ation s . 
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O f  the rema 1n1ng government s torage , 1 0  mi l l ion bar re l s  
repre sent loc a l  government capac ity for heating pub l i c  s choo l s  
and municipa l  bui ldings and for fue l ing po l i c e  cars and o ther 
munic ipal cars and truck s . S tate and federal  governmen t  s torage 
capac i ty i s  4 mi l l ion barre l s  for heating and 2 mi l l ion barre l s  
for transportation . Based o n  the 1 9 8 8  analys i s , the re appears to 
have been a 1 0  percent reduc tion , or about a 2 mi l l ion barre l 
drop , in s torage capac i ty dur ing the las t f ive years , a s  govern­
ment , l ike the pr ivate sector , improve s s torage e f fic iency in the 
tran sportat ion sector and replace s o ld re s idua l - fue l -o i l  burn ing 
un its . 

S torage capac i ty and inventor i e s  in the m i l i tary / government 
sector are shown in Table 3 5 . 

TABLE 3 5  

MIL I TARY/ GOVERNMENT SECTOR 
-E STIMATED STORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 3 1 ,  1 9 8 8  
( Mi l l ions o f  Barre l s )  

* 
Governinent § Mi l itary Total 

Capac ity 1 9 8 3  1 9 8 8  1 9 8 3  1 9 8 8  1 9 8 3  1 9 8 8  

Motor Gas o l i ne 1 1 6 5 8 6 
Kero-Je t Fue l 1 0  1 1  * Cj[ 1 1  1 1  
D i s ti l late Fue l O i l  2 4  1 8  4 5 2 9  2 3  
Re s idual Fue l  O i l  3 2 7 6 9 8 

Tota l 3 8  3 2  1 7  1 6  5 7  4 8  

Inventory 

Motor Gasol ine 1 1 3 3 4 3 
Ke ro-Jet Fue l 5 5 * Cj[ 5 5 
D i s t i l l ate Fue l O i l  9 5 2 1 1 0  7 
Re s idua l Fue l Oi l 1 1 2 2 3 3 

To tal 1 6 1 2  7 6 2 2  1 8  

* 
Actua l March 3 1 ,  1 9 8 8  data from De fense Fue l Supply Center . 

§NPC e s t imate . 

CJ[
Le s s  than 0 . 5 mi l l ion barre l s . 
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Res identi a l  Sec tor 

S torage for r e s idential heating . fue l inc lude s tankage for 
s ing le- fami ly home s and mul t i - fami ly dwe l l ings of up to four 
un i t s . S torage for l arge apartment bu i ld ings i s  part of the 
comme rc ia l  s ec tor . 

As  o f  1 9 8 3 , the late s t  ava i l able data , the 1 3  mi l l ion o i l­
heated uni t s  accounted for 1 5  pe rcent o f  the tota l occupied U . S .  
hous ing s tock , accord ing to the Bureau o f  the Census . O f  the s e , 
9 . 5 mi l l ion un i t s  fall  under the de finition for the r e s ident i a l  
sector : o i l -heated s ingle- fami ly home s numbered 7 . 9  mi l l ion , and 
there were approx imate ly 1 . 6  mi l l ion un i t s  in mu l t i - fami ly 
struc tures of up to four un its  ( garden apartme nt s , two- family 
house s , etc . ) . 

The s ingle- fami ly home s and sma l l  mu l t i - family s tructures 
are generally heated with No . 2 o i l , not the r e s idual fue l o i l  
that would b e  used i n  the l arger apartment bu i ld ings d i s cu s s ed i n  
the s ec t ion o n  the commerc i a l  s ector . I n  add i t ion , ke ro s ine 
heated 3 2 7 , 0 0 0  s ingle- family houses  and sma l l  mul t i - family s truc­
ture s . A further group o f  res ident ial hou s ing uni t s , perhap s a s  
many a s  3 mi l l ion according t o  DOE data , used fue l o i l  or 
ke ro s ine as  a secondary fue l . 

The share o f  o i l-heated home s pe aked in the 1 9 6 0 s . O i l  heat 
i s  now used pr imarily in the Northeas t , the only region where i t  
conti nue s t o  capture a s igni f icant share o f  the new home market .  
More than ha l f  o f  the s ingle- fami ly home s heated with fue l o i l 
and more than 8 0  percent o f  the sma l l  mu l t i - fam i l y  un i t s  heated 
wi th fue l o i l  are located in the Northeast . By contr a s t , the 
kero s ine-heated uni t s  are concentrated in the South . 

The s i z e  o f  fue l t anks in the re s ident i a l  s ec tor var i e s  from 
5 5 -ga l l on drums mounted on outdoor s tand s to 2 , 0 0 0-ga l lon under­
ground tanks . Mo s t  home s , however , have tank s  rang ing in capa­
c ity from 2 5 0  ga l l on s  ( 2 7 5  gal lons is a standard tank s i z e  for a 
s ingle fami ly home ) to 8 0 0  ga l lons . 

I n  the NPC ' s  1 9 8 4 report , res iden t i a l  d i s t i l l at e  i nvento r i e s  
for March 3 1 , 1 9 8 3 , were e s t imated at 5 5  mi l l ion barre l s , or 5 5  
percent o f  the e x i s t ing tank capac ity o f  1 0 0  mi l l ion barre l s . 
The earl ier e s t imate inc luded an aver age tank s i z e  o f  3 6 0  gal­
lon s . The e s timate s for March 3 1 ,  1 9 8 8 , shown on T ab l e  3 6 , 
re flect a somewhat l arger t ank s i z e ( 3 8 0 ga l lons ) , with a h igher 
uti l i z at ion ( 6 3  pe rcent ) but a smal ler number of o i l-he a te d  uni t s  
and o i l  s torage t anks . 

Transportat ion Sector 

The tran s portation tertiary s torage s e c tor inc lude s fixed 
s torage for rai lroads , bus e s , trucks , aircraft , mar ine u se , taxi ­
cab flee ts , and rental cars . Add i t iona l ly ,  the d a t a  pre sented 
cove r on-board s torage for the fue l consumed in the s e  veh i c l e s  
and private automobi le s . F o r  thi s  s tudy , the payload s torage 
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TABLE 3 6  

RES I DENTIAL SECTOR 
ESTIMATED S TORAGE CAPAC I TY AND INVENTORY 

AS OF MARCH 3 1 , 1 9 8 8  
(Mi l l ions o f  Barre l s )  

Capac i ty I nventory 

D i s t i l late Fue l Oi l / Kero s ine 

Source : NPC e s t imate . 

1 9 8 3  1 9 8 8  

1 0 0  7 9  

TABLE 3 7  

1 9 8 3  1 9 8 8  

5 5  5 0  

TRANSPORTATION SECTOR 
ESTIMATED STORAGE CAPAC I TY AND INVENTORY 

AS OF MARCH 3 1 ,  1 9 8 8  
(Mi l l ions o f  Barre l s ) 

Subs ector 

Rai lroad 
Avi ation 
Mar ine 
Mar ine P l easure Craft 
Motor Veh icle F l eet * 

Total 

Produc t 

Ga s o l ine 
Ke ro -Je t Fue l 
D ie se l / Ke ros ine 
Re s idua l Fue l O i l  

Total 

* 

Ca12ac i ty 
1 9 8 3  

1 2  
1 0  
1 1  

6 
9 6  

1 3 4  

7 5  
1 0  
4 4  

5 

1 3 4  

1 9 8 8  

9 . 6  
1 0 . 6  
1 2 . 3  

6 . 0  
1 0 5 . 8  

1 4 4 . 3  

8 2 . 3  
1 0 . 6  
4 4 . 2  

7 . 2  

1 4 4 . 3  

Inventory 
1 9 8 3  1 9 8 8  

7 5 . 0 
6 5 . 8  
5 6 . 2  
2 4 . 5  

4 2  6 5 . 6  

6 1  8 7 . 1  

3 0  5 2 . 3  
6 5 . 8  

2 3  2 5 . 4  
2 3 . 6  

6 1  8 7 . 1  

Inc ludes fixed and on-board s torage for buse s , pr ivate 
veh icle s ,  taxicab s , rental cars , and truck s . 
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capac i ty o f  veh i c l e s  that transport petro leum , such a s  tank 
trucks , tank cars , and barge s , is exc luded bec au s e  the s e  are 
transportation medi a  and do not cons t i tute s torage for e nd-us e  by 
the tran s portat ion sector . 

T ab le 3 7  summar i z e s  s torage capac ity and invento r i e s for 
each component of the transportat ion s ec tor . A comp ar i son w i th 
o f  the 1 9 8 4 report s hows that the transportat ion s e c to r ' s  fue l 
s to rage c ap ac i ty and inventory have increa s ed by about 7 - 8  
percent . Only the rai lroad indu stry showed a d ec l ine , but thi s  
wa s more than o f f s e t  b y  incre a s e s  acro s s  the motor veh i c l e  f l e e t . 
I n  par t i cul ar , on-board s torage in cars and truck s , wh ich was 
e s t imated to be 9 6  mi l l ion barre l s  in the 1 9 8 4  s tudy , incre a s ed 
to 1 0 6  mi l l ion barre l s  i n  1 9 8 8 . The incre a s e  i s  pr ima r i l y  the 
re sult  of a l arger number of vehi c l e s , particularly l i gh t  truck s . 
The i ncre a s e  in s torage and inventory c apac i ty o f  the motor 
veh i c l e  fleet roughly para l le l s  GNP growth dur i ng the 1 9 8 3 - 1 9 8 8  
t ime frame . 
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Appendices 





APPENDIX A 

STUDY REQUEST LETTER AND 
DESCRIPTION OF THE NATIONAL PETROLEUM COUNCIL 





The Secretary of Energy 
Washington, DC 20585 

Mr . R a l p h  E .  Ba i l ey 
C h a i rma n 
Nat i o n a l  Pet rol eum Cou n c i l 
1625 K St reet , N .  W .  
Wa s h i n gton , D .  C .  20006 

Dear Mr . B a i l ey :  

Fe bru a ry 2 0 , 1 987  

T h e  Nat i on a l  Pe t ro l eum Cou n c i l h a s  prepa red nume rou s stud i es i n  
t he p a st on t he n at i on • s pet ro l eum i n ve n t o ry ,  s t o r a ge , a n d  
t ra n s po rt at i on sy s t em s . T h e  Cou n c i l • s l a st compr e h e n s i v e st udy on 
t h i s s u bj e c t  was c om p l et ed in  1 97 9 .  The p r i n c i p a l  obj ect i v e s  of 
t h at st udy we re to a n a l yze cu r rent i n vent o ri e s , e s t i ma t e  mi n i mum 
operat i n g  i n v e n t o ry l e vel s ,  det e rmi ne t he t ot a l  s t o r a ge c a p a c i ty of 
the p r i ma ry pet ro l eum d i s t r i but i on sy stem , a n d  prov i de det a i l ed 
i n fo rmat i on on t he n a t i o n • s t ra n s po rtat i on sy s t em fo r o i l a n d  
nat u ra l  g a s . I n  1 984 , t h e  C ou n c i l i s sued a repo rt u p d at i n g a n d  
expan d i n g  t he i n v e n t o r i es and  storage c a p a c i ty p o rt i o n s  of t he 1 979 
study . 

Th e s e  s t u d i es a re t he mo st c u r rent , c omp rehe n s i v e  t re a tme n t  o f  
pet ro l e um s t o r a g e  a n d  t ra n s po rt at i on that a re av a i l a b l e fo r 
refe re n c e , wi t h  s ome data bei n g  nea r l y  a decade o l d a n d  t he most 
recent from ea r l y  1 983 . S i nce the re l ea s e  of t h e s e  s t u d i e s , t h e re 
have been maj o r  c h a n g e s  i n  t he p rod uct i on a n d  t ra n s po rt at i on o f  
c rude o i l a n d  n a t u r a l  ga s , r e f i n e ry operat i on s , pet r o l eum product s 
d i st r i bu t i on n etwo rk s ,  and  the ma rkets t h ey se rve . 

Acco rd i n g l y , I am request i n g t h e  C ou n c i l to u n de rt a k e  a 
comprehen s i ve n ew s t u dy on pet rol eum i n ventory , s t o r a ge , a n d  
t ra n s po rt a t i on ca p a c i t i e s u pd at i n g  t h e  C ou n c i l 1 s ea r l i e r stud i es a s  
nece s s a ry . Emp ha s i s  s ho u l d be g i ven to t h e  ree x ami n a t i on o f  m i n i mum 
operat i n g i n v e n t o ry l e v e l s ,  t he l ocat i on of s t o rage f a c i l i t i e s a n d  
avai l a b i l i ty of i n v e n t o r i es i n  re l at i on to l oc a l  demand , a n d  t he 
cap a b i l i t i e s of d i s t r i but i on netwo r k s  to mo ve p roduct s from re f i n i n g  
cente rs t o  t h e i r p o i nt o f  con sumpt i on p a rt i c u l a r l y  d u r i n g  p e r i ods  o f  
s t re s s .  

F o r  t h e  pu r p o s e  o f  t h i s study ,  I de s i g n a t e  Dr . H .  A .  Me r k l e i n ,  
Admi n i st r a t o r , E n e rgy I n fo rmat i on Admi n i s t r at i on ,  t o  r e p r e s e n t  me 
and to p r ov i de t h e  neces s a ry coord i n at i on betwe e n  t h e  De p a rtme n t  o f  
E n e rgy a n d  t he C o u n c i l .  

You r s  t ru l y ,  

�� 
John S .  He r r i n gton 
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DESCRI PTION OF THE NATIONAL PETROLEUM COUNC I L  

In May 1 9 4 6 , the Pr e s ident s ta te d  tha t he had be e n  imp r e s s e d  by 
the contr ibut ion made th r ough gover nmen t/ indus t r y  coope r a t ion to 
the succ e s s  of the Wor ld War II pe t r o leum prog r am .  He fe l t  tha t 
th is c lose r e la t ionsh ip shou ld be cont inue d and sugg e s te d  tha t the 
Sec r e ta r y  of the Inte r ior e s ta b l i s h  an indu s t r y  or g an i z a t ion to 
prov ide adv ice on o i l and g as ma tte r s . Pu r suant to th i s  r eque s t ,  
I n te r ior Sec r e ta r y  J .  A .  Krug  e s ta b l i s hed th e Na t iona l Pe t r o leum 
Cou nc i l  {NPC ) on June 1 8 , 1 9 4 6 . In Oc tobe r 1 9 7 7 , t he Depar tme nt of 
Ene r gy wa s e s ta b l i s hed and the Cou nc i l ' s  func t ions we r e  t r an s fe r r ed 
to the new depa r tment . 

The so le pu r pose of the NPC is  to adv i s e , i n fo r m ,  and ma ke 
r ecommendat ions to t he Sec r e tar y of Ene rgy on any ma t te r , r eque s te d  
by h im ,  re la t i ng to pe t r o leum or the pe t r o leum indu s tr y .  Ma t te r s  
that t he Sec r e tary wou ld l i ke to have con s i de r ed by the Counc i l  ar e 
submi t te d  a s  a r e que s t  in the for m o f  a le tte r ou t l i n i ng the natu r e  
and scope of the s tudy . The Counc i l  r e s e r ve s the r igh t t o  dec ide 
wh e th e r  i t  w i ll con s ide r any ma t te r  r e fe r r ed to i t . 

Example s of r ecent ma j or s tud i e s  unde r taken by the N PC a t  the 
r e que s t  of the Sec r e ta r y  inc lude : 

• Re f i ne r y  Flex i b i l i ty { 1 9 8 0 )  

• Unc onven t iona l  Gas Sou r c e s  { 1 9 8 0 ) 

• Eme r gency Pr eparedne ss for Inte r r up t ion o f  Pe t r o leum Impor t s  
into the Un 1 ted S ta te s  { 1 9 8 1 ) 

• u . s . Ar c t ic O i l  & Gas { 1 9 8 1 )  

• Env ir onme n ta l  Conse rvat ion -- The O i l  & Ga s Indu s tr i e s { 1 9 8 2 )  

• Th ird  Wor ld Pe tro leum Dev e lopment : A S ta teme n t  o f  Pr inc iple s  
{ 1 9 8 2 ) 

• Pe t r o leum Inventor i e s  and Stor ag e Capac ity { 1 9 8 3 , 1 9 8 4 )  

• Enhanc ed O i l  Rec ov e r y  { 1 9 8 4 )  

• The Str a te g ic Pe t r o leum Re se r ve { 1 9 8 4 ) 

• u . s .  Pe t r o leum Re fi n i ng { 1 9 8 6 ) 

• Fac tor s Af f ec t i ng u . s . O i l  & Ga s  Ou t loo k { 1 9 8 7 ) 

• Inte g r a t i ng R&D Ef for ts { 1 9 8 8 } . 

The NPC doe s not conc e r n  i ts e l f  w i th t r ade pr ac t ice s , nor doe s 
i t  eng ag e  in any o f  the u s u a l  tr ade a s soc i a t ion ac t iv i t ie s . The 
Cou nc i l  is s u b j ect to the p r ov i s ions of the Fe de r a l  Adv i so r y  
Comm i t te e  Ac t o f  1 9 7 2 .  

Membe r s  o f  the Na t iona l Pe tro leum Cou nc i l  a r e  appo i n te d  by the 
Sec r e tary of Ene r gy and r epr e s e nt a l l  segme n ts of pe t r oleum 
inte r e sts . The NPC is headed by a Cha i r man and a Vi c e  Cha i r man , who 
are e l ec ted by the Cou nc i l . The Counc i l  i s  s uppor ted e nt i r e ly by 
vo lunta r y  con tr ibut ions from its  membe r s .  
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NATIONAL PETROLEUM COUNC I L  

MEMBERSHI P 

1 9 8 9  

ADAMS , Wi l l i am L .  
Cha irman and 

Ch ie f Exec u t ive Off i c e r  
Un ion Pac i f ic Re sou r ce s  Company 

ALLEN ,  Jac k M .  
Cha irman o f  the Boa rd 
Alpar Re sou r c e s , Inc . 

AMES , Eug ene L . , Jr . 
Pre s ide n t  
Venu s Oi l Company 

ANDERSON , Robe r t  0 .  
Pr e s ide n t  
Hondo O i l  & Ga s Company 

ANGELO , Er ne s t ,  Jr . 
Pe tro leum Eng ine e r  
Mid land , Texas 

BAI LEY , Ra lph E .  
Cha irman of the Boa rd and 

Ch ie f Exec u t ive Off i cer  
Un i ted Mer id i an Cor po r a t ion 

BAIRD , D .  Euan 
Cha irman , P r e s i dent and 

Ch ie f Exec u t ive Off i c e r  
Sch lumbe r g er L im i ted 

BARNES , Jame s E .  
Pr e s i dent and 

Ch ie f Exec u t ive Off i c e r  
MAPCO I nc . 

BASS , S i d  R .  
Pr e s ident 
Bass Br o ther s En te r pr is e s , Inc . 

BLACKBURN , Char les L .  
Cha irman , Pr e s ide n t  and 

Ch ief  Execut ive O ff i c e r  
Ma xu s Ene r gy Cor por a t ion 
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BOWEN , W .  J .  
Cha i r man o f  the Boa r d  
Tr an sco Ene r gy Company 

BRINKLEY , Dona ld R .  
Pr e s ident and 

Ch ie f Exec u t ive Of f i c e r  
Co lon ial P ipe l ine Company 

BURGUI ERES , Ph i l i p  
Cha i r man , Pr e s i dent and 

Ch ie f Exec u t ive Of f i c e r  
Came r on I r on Wor k s , Inc . 

BURK E , Fr an k M . , Jr . 
Cha i r man and 

Ch ie f Exec u t ive Of f i c e r  
Bu r ke , Maybor n Company , Ltd . 

CALDER , Br uce 
Pr e s ide nt 
Bruce Ca lde r , I nc . 

CARL ,  W i l l iam E .  
Pr e s ide n t  
Car l Oi l & Ga s Co . 

CARVER , John A . , Jr . 
Co lleg e o f  Law 
Un ive r s i ty of Denver 

CASH , R .  D .  
Cha i r man , Pr e s ide n t  and 

Ch ief Execu t ive O f f ice r 
Que s ta r  Cor por a t ion 

CHANDLER , Co l l i s  P . , Jr . 
Pre s ident 
Chand ler & As soc i a te s , I nc . 

CHENAULT , Jame s E . , Jr . 
Vi ce Cha i r man o f  the Boa r d  
Lone S tar S te e l  Company 



CHRI SMAN , Ne i l  D .  
Sen ior Vi ce Pr e s ident 
Mor g an Gua r a n ty Tr u st Company 

of New Yor k 

CONKLIN , Danny H .  
Par tner 
Ph i lcon Dev e lopment Co . 

COOK , Lodwr i c k  M .  
Cha i r man o f  the Boa rd and 

Ch ief  Execu t ive O f f icer 
At lan t ic Rich f i e ld Company 

COPELAND , Mar k G .  
Par tne r 
Cope land , Landye , Benne t t  

and Wolf 

COPU LOS , Mi lton 
Pr e s i dent 
Na t iona l De fense Cou nc i l  

Fou ndat i on 

COU RSON , Ha r o ld D .  
Pr e s i dent 
Cou r son Oil & Ga s , I nc . 

COX , Edw i n  L .  
Cha ir man 
Cox O i l  & Gas , I nc . 

C RU IK SHANK , Thoma s H .  
Pre s ident and 

Ch ie f Exec u t ive Of f i cer 
Ha ll ibur ton Company 

DERR , Kenne th T .  
Cha i r man of the Boa rd and 

Ch ie f Exec u t i ve Of f i cer 
Chev r on Cor po r a t ion 

D I ETLER , Cor t land t  S .  
Cha i r man and 

Ch ie f Exec u t ive Of f ic e r  
As soc ia ted Na tu r a l  Gas 

Cor por a t ion 

DONAHUE , Al i ce C .  
I n te r na t iona l Pr e s ide n t  
Gene r a l  Fede r a t ion o f  

Women • s  Club s 
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DORN , Dav id F .  
Pr e s ident 
For e st O i l  Cor por a t ion 

EMI SON , Jame s W .  
Pr e s ide n t  
We s te r n  Pe t r o leum Company 

ERICK SON , Rona ld A .  
Cha i r man o f  the 

Execut ive Comm i t tee 
Er ic k son Pe t r o leum Cor por a t ion 

EVANS , Fred H .  
Pre s ide n t  
Equ ity Oi l Company 

FARRELL , J .  M ichae l 
Par tne r 
Mana t t , Phe lp s , Ro thenbe r g  & 

Evans 

FI SHER , Wi l l i am L .  
D i r ec tor 
Bureau o f  Economi c  Geo logy 
Un ive r s i ty o f  Texas a t  Au s t in 

GARY , Jame s F .  
I n te r na t iona l Bus ine s s  and 

Ene rgy Adv i sor 
Hono lu lu , Hawa i i  

GLANVI LLE , Jame s W .  
Gene r a l  Par tne r 
La zard Fr e r e s  & Co . 

GLASSER , Jame s J .  
Cha i r man and Pr e s ident 
GATX Cor por a t ion 

GON ZALE Z , Richa r d  J .  
Ene r gy Economi c  Con su l tan t 
Au s t i n , Texa s 

GOTTWALD , F .  D . , Jr . 
Cha i r man of the Boa r d , 

Ch ie f Exec u t ive Of f i cer  and 
Cha i r man of t he Exe c u t ive 
Comm i t te e  

Ethyl Cor po r a t ion 



GUNN , Rober t  D .  
Cha irman of the Boa rd 
Gunn Oi l Company 

HALBOUTY , M i che l T .  
Cha irman of the Boa rd and 

Ch ief Execut ive O f f icer  
Miche l T .  Ha lbou ty Ene r gy Co . 

HALL , John R .  
Cha irman and 

Ch ie f Exec u t ive Off i c e r  
Ash l and O i l , Inc . 

HALL , Rona ld E .  
Pr es ident and 

Ch ie f Exec u t ive Off i c e r  
C I TGO Pe troleum Corpor at ion 

HAMI LTON , Fr ede r ic C .  
Cha irman , Ch i e f  Execu t ive O f f icer 

and Pre s ident 
Ham i l ton O i l  Cor po r at ion 

HAMMER , Ar mand 
Cha i r man of the Boa rd and 

Ch ie f Exec u t ive Off i c e r  
Occ i dental Pe t r oleum Cor po r a t ion 

HAUN , Joh n D .  
Cha irman of the Boa rd 
Bar low & Hau n , Inc . 

HAUPTFUHRER , Robe r t  P .  
Cha irman and 

Ch ie f Exec u t ive Of f i cer  
Sun Explo rat ion and 

Produc t ion Company 

HEFNER , Raymond H . , Jr . 
Cha irman and 

Ch ie f Exec u t ive Of f i cer  
Bonr ay Ener gy Cor po r a t ion 

HEMM INGHAUS , Roge r  R .  
Cha irman and 

Ch ie f Exec u t ive Of f i cer  
D i amond Shamr oc k R&M , I nc . 

HENDRIX , Denn is R .  
Pr e s ide nt and 

Ch ie f Exec u t ive Off i cer  
Texas Ea s te r n  Cor po r a t ion 
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HESS , Leon 
Cha i r man of the Boa rd and 

Ch i e f  Execu t ive O f f icer  
Ame r ada He s s  Cor por a t ion 

HOBBS ,  Ma r c ia Wi l son 
Commu n i t y  Leade r  
Los Ange le s ,  Ca l i for n ia 

HOWSON , Robe r t  E .  
Cha i r man o f  the Boa r d  and 

Ch ie f Exec u t ive Off ic e r  
Mc Der mott I n te r na t ional I nc . 

BUFFINGTON , Roy M .  
Cha i r man o f  the Boa r d  and 

Ch ie f Exec u t ive Of f i c e r  
Roy M .  Bu f f ing ton , Inc . 

HUNSUCKER , Ro be r t  D .  
Cha i r man , Pr e s ident and 

Ch ie f Exec u t ive Of f i c e r  
Panhand le Ea s te r n  Cor por a t ion 

HUNT , Ray L .  
Cha i r man of  the Boa r d  
Hunt O i l  Company 

JOHNSON , A .  C l a r k 
Cha i r man and 

Ch ie f Exec u t ive Of f ic e r  
Un ion Texas Pe t r oleum 

Cor por a t ion 

JONES , A .  V . , Jr . 
Par tner 
Jone s Company 

JONES , Jon R"" x 
Par tne r 
Jone s Company 

KEPLINGER , H .  F .  
Pr e s ide n t  and 

Cha i rman of the Boa r d  
Kepl i ng e r  Ho ld ing s , Ltd . 

KETELSEN , Jame s L .  
Cha i r man and 

Ch ie f Exec u t ive Off i c e r  
Tenneco I nc . 



K INNEAR , Jame s W .  
Pr e s ident and 

Ch ie f Exec u t ive Of f i cer 
Te xaco Inc . 

KOC H , Cha r le s  G .  
Cha i r man and 

Ch ie f Exec u t ive Off icer  
Koch Indu s tr ie s , I nc . 

KUEHN , Ron a ld L . , Jr . 
Cha i rman , P r e s i de nt and 

Ch ie f Exec u t ive Off i cer 
Sonat Inc . 

LAY , Kenne th L .  
Cha i r man of the Boa rd and 

Ch ie f Exec u t ive Of f i cer 
Enr on Cor p . 

LI CHTBLAU , John H .  
Pr e s ident 
Pe tro leum Indu s t r y  Re search 

Founda t ion , I nc . 

LI EDTK E , J .  Hug h 
Cha irman of the Boa r d  
Penn zo i l  Company 

McC LEMENTS , Robe r t ,  Jr . 
Cha i r man o f  the Board and 

Ch ief Execut ive O f f icer 
S un Company , I nc . 

Mac DONALD , Pe ter 
Cha irman 
The Nav a j o  Tr ibal Cou nc i l  

Mc FARLAND , Lee C .  
Cha i r man o f  the Boa rd 
Mc Far land Ene r gy , I nc . 

McNUTT , Jac k W .  
Pr e s i dent and 

Ch ie f Exec u t ive Off i c e r  
Murphy O i l  Cor por a t ion 

Mc PHERSON , Fr an k A .  
Cha i r man and 

Ch ie f Exec u t ive Off i c e r  
K e r r -McGee Cor po r a t ion 
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MAGU IRE ,  Ca r y  M .  
Pr e s ide n t  
Mag u i r e  O i l  Company 

MAY ER , Fr eder ic k R .  
Cha i r man o f  the Boa rd 
Ca za Dr i l l ing & 

Exp lor a t ion Compan i e s  

ME ID INGER , Judy 
Cha i r man of the Board 
Kon i ag , I nc . 

M I LLER , C .  John 
Par tner 
Mi lle r Ene rgy Company 

MI SBRENER , Joseph M .  
Pr e s ide n t  
O i l ,  Chem i c a l  & Atomic Wor ker s 

I n ter nat ional Un ion , AFL-C IO 

MITCHELL , Geo r g e  P . 
Cha i r man , Ch ief Execut ive Off icer 

and Pr e s ide n t  
M i tc he l l  Ene r gy and 

Dev e lopme n t  Cor por a t ion 

MOFFETT , Jame s R .  
Cha i r man o f  the Board and 

Ch ief Execu t ive O f f icer  
Fr eepor t -McMoRan Inc . 

MORROW , Richard M .  
Cha i r man o f  the Board 
Amoco Co r po r a t ion 

MUNRO , John Thoma s 
Pr e s ident 
Munr o Pe t r o leum & 

Ter m inal Cor por a t ion 

MURPHY , Joh n J .  
Cha i r man , Pr e s ident and 

Ch ie f Exec u t ive Of f i cer 
Dr e s ser Indu s tr ie s ,  Inc . 

MURRAY , Allen E .  
Cha i r man o f  the Boa rd , Pr e s ident 

and Ch ief  Exe c u t ive O f f icer 
Mob i l  Cor por a t ion 



NICAND ROS , Con s tant ine S .  
P r e s ident and 

Ch ie f Exec u t ive Off i c e r  
Conoco Inc . 

NO BLE , Samue l R .  
Cha irman o f  the Boa rd 
No ble Af f i l i a te s  

O ' CONNOR , Raymond J .  
Vi ce Pr e s ident 
C i t iban k , N . A .  

PACKER , Wi ll i am B . , Sr . 
Cha irman of the Boa rd 
Seav iew Pe troleum Company 

PALMER , C .  R .  
Cha irman o f  the Boa rd , Pr e s ide n t  

and Ch ief  Execu t ive O f f icer 
Rowa n Compan i e s , I nc . 

PARKER , Rober t  L .  
Cha irman of  the Boa rd and 

Ch ie f Execu t ive O f f i c e r  
Par ker Dr i ll i ng Company 

PERRY , Kenne th W .  
Vi ce Cha irman o f  the Boa rd 
Amer i can Pe trof ina , I ncorpo r a ted 

PETTY , Trav is H .  
Vice Cha i r man 
Bur l i ng ton Re so u r c e s  Inc . 

P ICKENS , T .  Boone , Jr . 
Gene r a l  Par tne r 
Me sa Limi ted Par tne r sh ip 

PITTS , L .  Fr a n k  
Owner 
Pitts  Ene r gy Group 

PLANK , Raymond 
Cha irman and 

Ch ie f Exec u t ive Off i c e r  
Apache Cor po r a t ion 

PRUET , Che s ley R .  
Pr e s i dent 
Pruet Dr i l l i ng Company 
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RAWL , Lawr e nc e  G .  
Cha i r man of  the Boa rd and 

Ch ie f Exec u t ive Of f i c e r  
Exxon Co r po r a t ion 

REED , Ro be r t  G .  I I I  
Cha i r man o f  the Boa r d , Pr e s ident 

and Ch ie f Exec u t ive Of f i c e r  
Pac i f ic Re sou r ce s , Inc . 

RICHARD SON , Fr an k H .  
Pr e s ide nt and 

Ch ie f Exec u t ive Of f i cer  
She ll O i l  Company 

RO SENBERG , Henr y A . , Jr . 
Cha irman of the Boa r d  and 

Ch ie f Exec u t ive Of f i c e r  
C r own Ce n t r a l  Pe t r o leum 

Cor por a t ion 

ROSS , Jame s H .  
Pre s ident and 

Ch ie f Exec u t ive Of f i c e r  
B P  Ame r i ca I nc . 

S I LAS , C .  J .  
Cha i r man o f  the Boa rd and 

Ch ief Execut ive Off i c e r  
Ph i l l i p s  Pe t r o leum Company 

S IMMONS , Dona ld M .  
Pr e s ide n t  
S immon s Royalty Company 

SLAWSON , Dona ld C .  
Cha i r man o f  the Boa rd and 

Pr e s ident 
Slawson Compan i e s 

SMI TH , Cla i r  S . , Jr . 
Sm i t h  En te r pr i s e s 
Sh r evepo r t ,  Lou i s i an a  

SM ITH , We ldon H .  
Cha i r man of  the Boa r d  
B i g  6 D r i ll i ng Company 

SMI TH , W i l l i am T .  
Cha i r man 
Wolve r ine Exp lor a t ion Company 



SORENSEN , Ar lo G .  
Pr e s ident 
M.  H .  Wh it t i e r  Cor por a t ion 

STEGEMEI ER , Richard J .  
Pre s ide n t  and 

Ch i e f Exec u t ive Off i c e r  
Unocal Cor po r a t ion 

STEWARD , H .  Le i g h ton 
Cha i r man , P r e s i de nt and 

Ch i e f  Exec u t ive Of f ic e r  
The Lou i s i ana Land and 

Explor a t ion Company 

SWALES , W i l l i am E .  
Vi ce Cha i r man - Ene r gy 
U SX Cor po r a t ion 

TRU E , H .  A . , Jr . 
Par tner 
Tr ue Oil Company 

VETTER , Edward 0 .  
P r e s ident 
Edwa rd 0 .  Ve t te r  & 

As soc ia te s , I nc . 

WARD , L .  0 .  
Owner - Pr e s i dent 
Ward Pe tro leum Cor por a t ion 
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WEST , Robe r t  V . , Jr . 
Cha i r man o f  the Boar d  
Te sor o  Pe t r o leum Cor por a t ion 

WI LLIAMS , Jo s eph H .  
Cha i r man o f  the Boa rd and 

Ch ief Exec u t ive O f f icer  
The Wi ll i ams Compan ie s ,  Inc . 

WI SCHER , I r e ne S .  
Pr e s ide n t  and 

Ch ie f Exec u t ive Of f ic e r  
Panhand le Pr oduc i ng Company 

WOODS , Da l ton J .  
P r e s ident 
Da lwood Cor po r a t ion 

WOODS , Jame s D .  
P r e s ident and 

Ch ie f Exec u t ive Of f ic e r  
B a k e r  Hug he s  I nco r po r a ted 

ZARROW , He nr y 
Pr e s ident 
Soone r P i pe & S upply Cor por a t ion 

ZEPPA , Keat ing V . 
Cha i r man 
De ltaUS Cor por a t ion 
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NATIONAL PETROLEUM COUNC I L  

COMM I TTEE ON 
PETROLEUM STORAGE & TRAN S PORTATION 

CHAI RMAN 

Wi ll i am E .  Swa les  
Vice  Cha irman - Ene r gy 
USX Cor por a t ion 

EX OFFI C IO 

Edw in L .  Cox 
Cha irman 
Na t iona l Pe tro leum Cou nc i l  

GOVERNMEN T COC HAI RMAN 

H .  A .  Me r k le in 
Admi n i s tr a tor 
Ene r gy In forma t ion Admi n i s tr a t ion 
u . s .  Depar tment of Ene r gy 

EX OFFI C IO 

Lodwr ic k M .  Coo k 
Vi ce Cha i r man 
Na t iona l Pe t r o leum Counc i l  

SECRETARY 

Ma r sha ll w .  N i chols 
Exec u t ive Dir ec tor 

Na t iona l Pe tro leum Cou nc i l  

w .  J .  Bowe n 
Cha ir man of  the Boa rd 
T r ansco Ene r gy Company 

Rona ld A .  Er ick son 
Cha irman of the 

Exec u t i ve Comm i t te e  

* 

Er ick son Pe trol eum Cor por at ion 

Joh n R .  Ha ll 
Cha i rman and 

Ch ie f Exec u t ive Of f i cer  
Ash land O i l , Inc . 

Rona ld E .  Ha ll 
Pr e s ident and 

Ch ie f Exec u t ive Of f i c e r  
C I TGO Pe t r oleum Cor po r a t ion 

* 
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* 

Ke nne th L .  Lay 
Cha i r man of the Boa r d  and 

Ch ie f Exec u t ive Of f i c e r  
Enr on Co r p . 

Joh n H .  L i ch tb lau 
Pr e s ident 
Pe tro leum Indu s t r y Re se a r c h  

Founda t i on ,  Inc . 

Robe r t  Mc Cl ements , J r . 
Cha i r man of the Boa r d  and 

Ch ie f Exec u t ive Of f i cer  
Sun Company , Inc .  

Richa rd M .  Mor r ow 
Cha i r man of  the Boa r d  
Amoc o Cor por a t ion 



COMM I TTEE ON PETRO LEUM STORAGE & TRAN SPORTATION 

Al len E .  Mu r r ay 
Cha i rman of the Boa r d , 

Pr e s ide n t  and 
Ch ief  Execu t ive Off icer 

Mob i l  Cor por a t ion 

Robe r t  G .  Reed I I I  
Cha irman o f  the Boa rd , 

Pr e s i dent and 
Ch ie f Exec u t ive Of f i cer 

Pac i f ic Re sou r ce s , Inc . 

c .  J .  S i la s  
Cha i r man o f  the Boa rd and 

Ch ief Execut ive O f f icer  
Ph i l l i p s  Pe t r o leum Company 

Richa r d  J .  S tegeme i e r  
Pr e s ide n t  and 

Ch i e f  Exec u t ive Of f i c e r  
Unocal Co r po r a t ion 

Jo seph H .  Wi ll i ams 
Cha i r man o f  the Boa rd and 

Ch ie f Exec u t ive Of f i cer  
The Wi l l i ams Compan ies , I nc . 
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NATIONAL PETROLEUM COUNC I L  

C OORD I NATI NG SUB COMMI TTEE 
OF THE 

C OMMI TTEE ON 
P ETROLEUM S TORAGE & TRAN SPORTAT I ON 

CHA I RMAN 

R. N .  Yamm i n e  
P r e s i d e n t  
Em ro Ma r k e t i ng Company 

AS S I STANT TO THE CHAI RMAN 

c .  M .  Pa lme r , M a n a g e r  
C r ud e  O i l  Sched ul i n g  
Ma r a thon P e t r o l e um Company 

Ro nald J .  B e r t u s  
Vi c e  P r e s i d e n t 

* 

Supply and T r anspo r t a t i o n  
She l l  Re f i n i n g  a n d  Ma r k e t i n g  

Company 

Ron a l d J .  B u r n s  
P r e s i d e n t  
In te r s t a t e  P i pe l i n e s  
G a s  P i pe l i n e  G r o u p  
Enron C o r p . 

S t eph en L .  C r oppe r , P r e s id e n t  
W i l l i am s  P i pe L i n e  Company 

John P .  De sB a r r e s , P r e s i d e n t  
San t a  F e  Pa c i f i c P ip e l i n e s , I n c . 

B r uce D .  F r o l i c h  
Vic e Pr e s id e n t 
Supply & D i s t r i b u t ion 
Ch e v r o n  U . S . A . In c .  

GOVERNMENT C OCHA I RMAN 

J i mm i e  L .  Pe t e r s e n , D i r e c to r  
O f f i c e  o f  O i l a n d  G a s  
Ene r g y I n fo r ma t i o n  Adm i n i s t r a t i on 
u . s . Depa r tme n t  o f  En e r g y  

S EC RE TARY 

J o h n  H .  G u y , I V  

* 

Depu t y  E x e c u t i v e  D i r e c t or 
Na t i o n a l  P e t r o l e um Counc i l  

* 

D .  R .  Hayw a r d  
V i c e  P r e s i d e n t 
u . s .  S upply 
Ma r k e t i n g  & Re f i n i n g  

D i v i s i o n  - u . s . 
Mob i l  O i l  C o r po r a t i o n  
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Robe r t  B .  Ke i fe r , J r . 
G r oup V i c e  P r e s i d e n t  
S upply a n d  T r a n spo r t a t i on 
Ash l and Pe t r o le um Comp a ny 

Rod g e r  W .  Mur t a ug h 
V i c e  P r e s i d e n t  
Ope r a t ion s P la n n i n g  a nd 

Tr an spo r t a t i o n  
Amoc o  O i l Compan y  

Robe r t  P .  Ne u s c h e l  
D i r e c to r , Tr a n spo r t a t i o n  Ce n te r  
No r thwe s te r n  U n i v e r s i ty 



COORD INATING SUBCOMMITTEE 

W i l l i am M .  O l ler 
E xecu t i ve Vice P res ident 
Tex a s  E a s te r n  P r o d uc t s  

P i pel i ne C ompany 

L .  E .  S c o t t  
V i c e  P r e s i den t 
C r ude S upply and T r anspo r t a t ion 
Unocal Ref i n i ng and Ma r ket ing 

D i v i s ion 
Un ocal Co r po r a t i o n  
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J .  E .  S h am a s  
P r e s iden t 
Texaco T r ad i n g and 

T r an spo r t a t i o n  I n c . 

Ray G .  S te i ner 
V i c e  P r e s i den t 
S u pply and T r anspo r t a t i o n  
Ph i l l i p s  6 6  Comp any 

\ 



NATI ONAL PETROLEUM COUNC I L  

INVENTOR I E S  AND S TORAGE TAS K  GROUP 
OF THE 

C OMMI TTEE ON 
PETROLEUM S TORAGE & TRANSPORTATI ON 

CHAI RMAN 

Br uce D .  F r o l i c h  
V i c e  P r e s i d e n t  
S u pply a n d  D i s t r i b u t i o n  
Ch e v r o n  U . S . A .  I n c . 

A S S I S TANT TO THE CHA I RMAN 

J o s eph c .  Lod g e  
Ma n ag e r  - - P l ann i ng 
We s t e r n  Re g i on 
Supp ly and D i s t r i bu t i o n  
Ch e v r o n  U . S . A .  I n c . 

* 

Jay H .  B e r n s t e i n  
Execu t i v e  Vi c e  P r e s id e n t  
No r th v i l l e  I n d u s t r i e s  

Co rpo r a t i o n  

Kenne th A .  B e t t s  
Man age r ,  Ma r ke t i n g  Re s e a r ch 
Te x a s  E a s t e r n  P r od uc t s 

P ipe l i n e  Comp a n y  

Do n a l d  M .  C r ann , M a n ag e r  
Bus i ne s s  S tud i e s 
U . S .  Ma r k e t i n g  & Re f i n i n g  

P lan n i n g  
Mob i l  O i l Co r po r a t i o n  

Ke nn e t h  A .  Doy le 
E x e c ut i v e  D i r e c t o r  
Soc i e ty o f  Ind epe nd e n t 

Ga so l i n e  Ma r k e t e r s  o f  
Ame r ic a  

La w r e nce J .  Go ld s te i n  
Exe c u t i v e  V i c e  Pr e s id e n t 
Pe t r ole um I n d u s t r y  Re s e a r ch 

Found a t i o n , I nc . 

* 

GOVERNMENT C OCHA I RMAN 

J am e s  M .  D i e h l , Ch i e f  
F ue l s  An a l y s i s  B r a n c h  
P e t r o l e um S upply D i v i s i o n  
En e r g y  I n fo rma t i o n  Adm i n i s t r a t i on 
u . s .  Depa r tme n t  of En e r g y  

SECRETARY 

B en j am i n  A .  O l i v e r , J r . 
C omm i t t e e  Coo r d i n a to r  
N a t i o n a l  Pe t r o le um Co u n c i l  

* 

Joh n A .  Ham i l t o n  
V i c e  P r e s i d e n t 
S upply a n d  Who l e s a l e D i s t r i bu t i o n  
Agway Pe t r o le um Co r po r a t i o n  

E t h e l  Ho r nb e c k , D i r e c t o r  
Econom i c s  & S t a t i s t i c s 
Pe t r o l e um Ma r k e t e r s  A s soc i a t i o n  

o f  Ame r ic a  

G a r y  R .  K a n e b  
V i c e  Pr e s id e n t 
C a t amo un t P e t r o l e um Co r po r a t i o n  

Edwa r d  N .  K r ape l s , P r e s i d e n t 
En e r g y  S e c u r i ty An a ly s i s  

Robe r t  H .  Ma t h e r s , J r . 
D i r e c t o r  o f  P l a n n i ng and 

Ma r ke t in g 
GATX Te r m i n a l s  C o r p o r a t i o n  

Howa r d  A .  Mue l le r , J r . 
Te chn i c a l  Ma n a g e r 
Fue l s  a n d  Ope r a t io n s P la n n i ng 
P l a n n i n g  a n d  E v a l u a t i o n  D i v i s i on 
E le c t r i c  Powe r Re s e a r c h  I n s t i t u t e  
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INVENTORIES AND STORAGE TASK GROUP 

D .  M .  P r enow i t z , Man a g e r  
Ind us t r y  I n fo r ma t i o n  & An a lys i s  
Sh e l l  O i l  Comp any 

Joh n  Pr o kop , P r e s id e n t  
I n d epend e n t  L i q u i d  Te r m i n a l s  

A s  so c i a  t i o n  

H umbe r to Va i n i e r i ,  D i r e c t o r  
E x e c u t i v e  O f f ic e 
BP Ame r i c a  I n c . 

Ph i l i p  K .  Ve r l e g e r ,  J r . 
V i s i t i ng F e l low 
Th e I n s t i tu t e  of I n t e r n a t i o n a l  

Eco nom i c s 

S PEC I AL AS S I S TANTS 

Jo n a t h a n  A .  C h an i s  
En e r g y  An a l ys t 
New Yo r k  Me r c an t i le E x c h ang e 

Col i n  M .  K i e r n an 
S t a f f Econom i c  S p e c i a l i s t  
Sh e l l  O i l Company 

Nancy J .  K i r k e nd a l l 
S e n i o r  Ma thema t i c a l  

S t a t i s t i c i a n 
En e r g y  I n fo r ma t i o n  

Adm i n i s t r a t i o n  
U . S . Depar tme n t  o f  Ene r gy 

Robe r t  L e v i n , D i r e c to r  
Re s e a r c h  Dep a r tme n t 
N e w  Yo r k  Me r c an t i le E x c h ang e 

Dav i d  L .  McCo l loc h ,  Econom i s t  
O f f i c e  O f  Ene r g y  Eme r g e nc i e s  
En e r g y  Eme r g e n c y  P l an s 

and I n t e g r a t i o n  
u . s .  Depar tme n t  o f  Ene r gy 
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APPEND I X  C 

PRIMARY D I STRIBUTION SYSTEM SURVEY METHODOLOGY 

OBJECT IVE 

The National Petroleum Counc i l ' s  ( NPC ) " 1 9 8 8 Survey o f  
Petro leum Inventorie s and S torage Capac itie s in the United 
State s " wa s de s igned to determine : 

• How much o f  the U . S . petro l eum inventory i s  requ ired 
for norma l oper ation of the primary petro leum d i s tr ibu­
tion sys tem and is there fore no t ava i l ab l e  for de l ivery 
to consumer s  

• The tota l pr imary s torage capac ity and tankage 
uti l i z a tion 

• The impact ( i f any ) o f  pe tro leum future s ,  option s , and 
cash forward markets on inventory management and 
se lected other operating dec i s ions 

• The impact ( i f any ) that the exi s tence o f  the S trategic 
Petro leum Re s e rve ( SPR)  has on the l eve l of inventor i e s  
h e l d  in the pr ivate sector 

• The e f fect ivene s s  o f  the Department o f  Energy ' s  ( DOE ) 
plan for use o f  the SPR in s tre s s  s i tuations 

• To provide base  data for overa l l  s to rage and 
d i s tr ibut ion sys tem stre s s  analys e s . 

SCOPE OF THE SURVEY 

Data for c rude o i l  and certa in re fined product s  (motor gaso­
line , kero s ine-type j et fue l , d i s t i l l a te fue l o i l , and r e s idual 
fue l o i l )  were reque s ted . 

To better de fine the sea sonal change i n  inventor i e s  and to 
re flec t sea sona l s h i f t s  in tank uti l i z a t ion , two reporting dates , 
September 3 0 , 1 9 8 7 , and March 3 1 , 1 9 8 8 , were cho sen for the re­
fined produc ts -- date s that provided the NPC with a con s i s tent 
ser i e s  for h i s torical compari son s . Only one reporting date , 
March 3 1 ,  1 9 8 8 , was s e l ec ted for crude o i l  becau s e  o f  i t s  
re lative lack o f  s e a sona l i ty . 

The survey covered the 5 0  s tate s , the D i s tr i c t  o f  Columb i a , 
and a l l  foreign trade z ones , but excluded a l l  U . S .  territor i e s  
and po s s e s s ions . 
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I n format ion on petro leum future s ,  opt ions , c a s h  forward 
market s ,  and the SPR wa s reque s ted in order to provide the NPC 
with the nece s s ary data to make qua l i fied j udgment s on the impact 
o f  the s e  e l ements on indus try ' s  phy s ical inventory l eve l . 

The relevant que s tionnaire s in the s urvey con form with 
Ene rgy I n formation Admin i s trat ion ( E IA ) product de f i n i t ions , with 
the exception o f  that for motor gaso l i ne . For motor gas o l i ne , 
respondents to the survey were asked to aggregate f i n i shed l eaded 
gaso l ine , fini shed un leaded gasol ine , and motor gaso l ine b l e nding 
components . ( S ee produc t de finit ions in Append i x  M . )  

DESCRI PTION OF QUEST IONNAIRE S  

The inventory in formation was reque s ted by P e tro leum Admin­
i s trat ion for Defense D i s trict ( PADD ) , with PADD I s ubd ivided 
into three parts : New Eng land ( I X ) , Centr al At l antic  ( IY ) , and 
Lower Atl antic ( I Z )  states . The e s t imate s o f  the respondents ' 
min imum and maximum operating invento r i e s  and r e la ted que s tion s  
were reques ted b y  broad geographic region , i . e . , PADDs I - IV 
aggregated and PADD V . 

The que s t ionna ire s addre s s ing s a l ient i nventory and s torage 
stati s ti c s  were s imi l ar to tho se used in the 1 9 8 3  NPC s urvey , 
with the fo l lowing except ions : 

• Kero s ine wa s e l iminated because i t s  vo lume was con­
s idered ins ign i f icant . 

• Naphtha- j e t fue l wa s e l iminated on the advice o f  the 
DOE that the in formation contained in the 1 9 8 3  survey 
wa s s t i l l  adequate for i t s  purpo s e s . 

• Th e di f ferentiat ion between environment a l ly r e s t r icted 
id le tankage and other idle tank age was e l iminated due 
to the inherent d i f f iculty in many s i tuat ion s to pin­
po int the reason for tankage to be idle . 

• " Change s in s tock leve l due to spare re f i n ing c apac i ty "  
was e l iminated due to the s ign i f ic ant eros ion o f  s pare 
capac i ty between the two surveys . 

The que s t ionna ires on the SPR and the petro leum futur e s  and 
other forward marke ts were s ign i f icantly revamped and expanded 
from the 1 9 8 3  surveys . For example , the future s  que s t ionnaire 
was expanded to take account o f  the marke t s ' incre a s ed s oph i s t i ­
c ation , part ic ipation , and acceptance . 

Thos e  ho ld ing pr imary inventory were a sked to : 

• Submit inventory in formation on crude o i l  and the 
re fined produc ts ( inc lud ing det a i l ed i n format ion on 
unavai lable i nventor ie s both i n  tankage [ e . g . , tank 
bottoms ] and outs ide of tankage [ e . g . , p ipe l ine f i l l ] ) 
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• E s t imate the i r  min imum and max imum operat ing inven­
tor ies  

• Repor t the amount by which the i r  inventorie s exce eded 
e s t imated min imum operat ing inventor ie s and what por­
t ion of that amount wa s sea sonal inventory , i nventory 
he ld in ant ic ipation of planned maintenance , and o ther 
ope rating inventory 

• P rovide the fo l lowing data on t ankage : 

She l l  c apac ity o f  tank age in operation 

The de s ign capac i ty of tankage that wa s idle on 
March 3 1 , 1 9 8 8  -- for reasons other than pro­
gramme d ma intenance with pl ans for immed i ate 
return to service -- but that cou ld be ava i lable 
for s e rvice with in 90 days 

Tankage under con s truction . 

Primary inventory respondents who analyze  indus try inventory 
leve l s  we re a sked to provide e s t imate s o f  minimum and max imum 
operat ing inventories for crude o i l  and the surveyed petroleum 
products for PADDs I - IV ,  PADD V ,  and the total United S tate s . 

The S trateg ic Petroleum Re serve Que s t ionnaire reque s ted 
spec i f ic data on the respondent company and i t s  geograph ic area 
of operation , the impac t o f  the SPR on the respondent ' s  leve l  of 
inventory , and the respondent ' s  views on the DOE ' s  S trategic 
Petro leum Re s e rve Drawdown P l an . 

The Petro leum Future s and Other Forward Markets Que s t ion­
na ire reque s ted data on the respondent ' s  par t i c ipa t ion in the s e  
markets and the impac t  o f  the s e  markets on the re spondent ' s  
phys ical leve l o f  inventory . 

RESPONDENTS TO THE SURVEY 

The s urvey wa s s ent to re finer s , bu lk termina l oper ator s ,  
product pipe l ine operator s , and ho lders o f  crude o i l  s tocks who 
were requ i red to f i le E IA Forms 8 1 0 , 8 1 1 , 8 1 2 , and 8 1 3  as  o f  
September 1 9 8 7  and March 1 9 8 8 . Al though the E IA rece ive s data 
from each un it of a company , the NPC co l l ec ted in formation on a 
company-wide ba s i s , a s k ing tha t each company con s o l ida te into a 
s ingle report a l l  o f  the data that i t s  uni t s  reported s epa­
rate ly to the E IA . 

D I S TRIBUT I ON AND RECEI PT OF QUESTIONNAI RE S  

The que s t ionnaires  were mai led b y  the NPC o n  March 1 7 , 1 9 8 8 , 
to the 3 8 1  compan i e s  in the pr imary d i s tr ibut ion sys tem . The 
independent pub l i c  account ing firm of De lo itte Haskins & S e l l s  
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was contr acted by the NPC to rece ive and tabu l ate the s urvey 
respons e s . D e l o i tte Haskins & S e l l s  tabulate d  a l l  respo n s e s  
rece ived through December 2 2 , 1 9 8 8 , and tran smitted the aggre ­
gated re s u l t s  to the NPC on February 1 4 , 1 9 8 9 . I n order to 
improve the leve l  of survey part ic ipation , an inten s e  " non­
re sponse fo l low-up " s y s tem was employed , with a l l  non- r e s pondent 
pr imary and s e condary s urvey rec ipient s encouraged to comp l e te 
the s urvey . I n  keeping with its  contract wi th the NPC , De l o i tte 
Ha skins  & S e l l s  did not release any individu a l  company data to 
the NPC , the DOE , or any other organ i z at ion , and has d e s troyed 
a l l  the comp leted individua l comp any que s t ionn a i r e s . 

A s e r i e s  o f  edit  check s wa s emp loyed to ensure that appro­
pri ate ques t ionnaire l ine i tems were comp l e ted , que s tionnaire 
arithmet ical integr ity was maintained , and que s t ionn a i re re­
spons e s  were reas onab l e . 

I f  a re spond ing company ' s  data fai led the ed i t  checks , 
De lo i tte Haskins & S e l l s  contac ted the company to d i s cu s s  the 
data and made change s where appropr iate . In s i tuat ions where 
re sponse s to que s tionna ires were incomp l e te or obvi ou s ly in­
correct and the re spondent fai led to provide D e l o i t te Haskins  & 
S e l l s  with the appropr iate in formation , the que s t ionn a i re 
r e spon s e  was not inc luded in the survey r e su l t s . I n  add i tion , 
data previou s ly s ubm i tted to the E IA by the NPC r e s ponden t s  on 
tota l invento r i e s  were provided by the E IA to D e l o i tte Haskins  & 
Se l l s  via the NPC in order to serve a s  a check on the r e a s on­
ab lene s s  of  the i nventory data submi tted on the s urvey . 

RES ULTS OF THE SURVEY 

The NPC evaluated the l eve l s  of re spon s e  to determine 
whe ther they were adequate for use in formu l a ting conc lus ions 
based upon the survey results . The Counc i l  conc luded that the 
cove rage wa s s u f f ic ient ly h i gh to pe rmit analys i s  o f  the re sults  
a s  reasonably repre sentat ive o f  the manner in which i nventory and 
tank capac i ty i s  managed by the pr imary d i s tr ibut ion s y s tem . 
There fore , respon s e s  to the NPC for key i nventory and tankage 
items were ad j us ted upward by d ividing by the vo lumetric  percent­
age coverage , so  that the individual l ine i tems were repre s enta­
tive of the E IA un iver se . For example , the s um o f  the motor 
gas o l ine respon s e s  for the ind ividua l company i nventory a s  o f  
March 3 1 ,  1 9 8 8 , was 2 0 3 , 1 1 7  thous and barre l s . To ad j us t  t o  the 
univer s e , one d ivide s 1 8 5 , 5 1 2  thou s and barre l s  by 8 7 . 8  percent 
( the leve l of partic ipation in the NPC s tudy as benchmarked 
aga i n s t  counterpart E I A  dat a ) , which y i e ld s  2 3 1 , 2 5 8  thous and 
barre l s . For crude o i l , however ,  certain mod i f ications to E IA 
data on c rude o i l  l e a s e  s tocks and Alas kan c rude o i l  in tran s it 
by water were made pr ior to the adj ustment in order to ensure a 
cons i stency with L i ne I tem 1 in Que s t ionna i r e s  1 - 5 . Table C- 1 
shows the inventor ie s reported to the NPC , inventor i e s  reported 
to the E IA ,  and the percentage response to the NPC s urvey . 
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TABLE C- 1 

NPC SURVEY RESPONSES AS A PERCENTAGE OF INVENTORY REPORTED TO THE EIA 

NP C EIA 
(Thousand s o f  Barr e l s ) (Thousands o f  Barre ls ) Percentage 

PADDs PADD Total PADD s PADD Tot a l  PADD s PADD To tal 
I-IV v u . s .  I-IV v u . s .  I-IV v u . s .  --

Septemb er 30 , 1 9 8 7  

() I 
Motor Gasoline 1 8 2 , 9 9 0  2 5 , 609  208 , 59 9  1 9 8 , 1 9 2  3 1 , 45 6  2 2 9 , 6 4 8  9 2 . 3  8 1 . 4  9 0 . 8  

I Kero-Jet Fue l  3 7 , 4 5 1  5 , 28 0  4 2 , 7 3 1  3 7 , 6 2 0  6 , 06 4  43 , 68 4  9 9 . 6  8 7 . 1  9 7 . 8  (J1 
Distillat e Fue l  Oil  9 7 , 6 1 1  7 , 908 1 05 , 5 1 9  1 1 6 , 0 1 1  1 0 , 75 1  1 2 6 , 7 6 2  84 . 1  7 3 . 6  8 3 . 2  
Res idual Fue l  Oil 26 , 44 1  6 , 23 5  3 2 , 6 7 6  35 , 40 2  9 , 0 1 5  4 4 , 4 1 7  74 . 7  6 9 . 2  73 . 6  

March 3 1 , 1 98 8  

Crude Oil 2 3 3 , 88 9  49 , 1 8 8  283 , 07 7  2 6 3 , 44 3  5 7 , 9 4 1  3 2 1 , 3 84  88 . 8  84 . 9  88 . 1  
Motor Gasoline 1 80 , 65 0  2 2 , 46 7  2 03 , 1 1 7 202 , 58 2  2 8 , 6 7 6  2 3 1 , 25 8  8 9 . 2  7 8 . 4  8 7 . 8  
Ke ro-Jet Fue l  3 2 , 88 4  5 , 58 2  3 8 , 46 6  33 , 0 6 1  6 , 4 87  39 , 5 4 8  9 9 . 5  8 6 . 0  9 7 . 3  
Dist illate Fue l  Oil 6 8 , 2 7 5  7 , 3 7 5  7 5 , 65 0  8 0 ' 1 3 7  9 , 1 7 5  8 9 , 3 1 2  8 5 . 2  8 0 . 4  84 . 7  
Res idual Fue l  Oil 25 , 2 2 6  6 , 6 6 8  3 1 , 89 4  35 , 205 8 , 85 2  44 , 05 7  7 1 . 7  7 5 . 3  72 . 4  



PROCEDURE S USED IN ANALY Z ING THE SURVEY DATA 

The NPC e s t imate s o f  min imum operat i ng i nventory , d i s cu s s ed 
in Chapter Two , we re deve loped through an interact ive dec i s ion ­
making proce s s . I n  order to arr ive at a con s en su s , individu a l  
j udgments we re d i scus s ed with the a i d  o f  operat ing e xpe r ience and 
re l evant s ta t i s t ic a l  data . The stat i s t i c a l  data u s e d  were : ( 1 ) 
the sum o f  the i nd ividua l company min imum operat ing inventories  
a s  repor ted in the  1 9 8 8  NPC survey , ( 2 ) the i ndus try-wide e s t i ­
mate s o f  min imum1operat ing inventory leve l s  a s  reported in the 
1 9 8 8  NPC survey ; and ( 3 )  h i s torica l inventory data . The NPC 
survey data are reported in Append ix E ;  the h i s torical  inventory 
data are shown gr aph i ca l ly in Append ix J .  

The Counc i l ' s  conc lu s ions regarding the impact on pr ivate 
pr imary inventor ie s o f  the SPR and the petro l eum future s mark e t s  
were deve loped from the sum o f  the respo n s e s  to t h e  N P C  survey . 

1The s e  e s timates were used for gene r a l  re ference only , a s  
only a few e s t imate s were reported . 
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APPENDIX D 

NPC 1988 SURVEY OF U.S. PETROLEUM INVENTORIES 
AND STORAGE CAPACITIES 

(PRIMARY DISTRIBUTION SYSTEM) 

e Petroleum Inventories and Storage capacities 

• 'l'he Strategic Petroleum Reserve 

• Petroleum Futures and Other Forward Markets 





Code Number* ___ _ 

NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF 

U .S. PETROLEU M I NVENTO RI ES 
AN D STORAG E CAPACITI ES 

(PRI MARY DISTRI B UTION SYSTEM) 

Reporting Company : ----------------

Address: ----------------

_________ Zip Code :  __ _ 

Person in reporting company to be contacted if questions arise: 

Phone: ( __ ) ____________ _ 

Please check for each questionnaire that you have provided data : 

__ Questionnaire No. 1 __ Questionnaire No. 4 

__ Questionnaire No. 2 Questionnaire No. 5 --
__ Questionnaire No. 3 -- Questionnaire No. 6 

Please submit your response to this survey by May 1 6, 1 988, to : Deloitte Haskins & Sells 
Suite 800 
1 1 01 1 5th Street , N .W. 
Washington ,  D.C. 20005 
ATTN: NPC Survey Team 

If you have questions regarding this survey, please call Mr. Benjamin A. Oliver, Jr. at the 
National Petro leum Council office , (202) 393-61 00. 

*This entry, and other NPC Code spaces on subsequent pages, will be entered by the accounting firm for data 
tabulation purposes. 
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INTRODUCTION 

At the request of the U .S. Department of Energy (DOE) , the National Petroleum 
Council has agreed to update its 1 984 report on petroleum inventories and storage 
capacities in the United States. The study has two primary objectives :  

1 )  To determine how much of the U .S .  petroleum inventory reported monthly to 
the Department of Energy is required for normal operation of the petroleum 
d istribution system itse lf and is therefore not avai lable for de livery to 
consumers .  

2) To determine the total primary storage capacity and that portion required for 
normal industry operations. 

The enclosed questionnaires are designed to provide the National Petroleum 
Counci l  with the information it requires to respond to the DOE's request. These 
questionnaires request information on primary inventories and storage capacities 
re lating to crude oil and the principal refined products. Most of the inventory data 
being requested have already been reported to the DOE by your company. These 
data will provide a measure of the overall response to the survey as well as assisting 
you in remaining within the scope of the instructions for the questionnaires. 

These questionnaires are also contained on the enclosed PC diskette.  You r  
cooperation by providing your  responses on the diskette wil l e l iminate the risk of 
transcription errors and will speed the processing of the surveys. 

The National Petroleum Council has retained the services of the certified public 
accounting firm of Deloitte Haskins & Sells to collect and aggregate the data reported 
in this survey. Individual company data will not be released to industry or government 
representatives. Deloitte Haskins & Sells will provide data to the National Petroleum 
Council only in an aggregated form, and then only when sufficient responses have 
been obtained to preclude disclosure of individual company data. The original data 
forms wil l  be dest royed at the completion of the study. A statement from Deloitte 
Haskins & Sells regarding its data col lection and processing methodology is enclosed 
with this mailing. 
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GENERAL INSTRUCTIONS 

1 .  Reporting of Data 

a. Report all figures in thousands of 42-gallon barrels. 

b. Provide data in each cell in the columns representing the geographic areas in which your 
company has inventory and storage (PADD, Region, U.S. Total) . Enter zero where appropri­
ate .  In areas in which your company has no inventory and storage, leave the entire column 
blank. 

c .  Report on a company-wide basis; i .e . , submit only one response for your  company's primary 
operations. (See enclosed l ist of locations for which you submit monthly reports to the DOE.) 

d. Report information in a manner consistent with your Petroleum Supply Reporting System 
(PSRS) reports fi led with the DOE on current forms EIA-8 1  0 (Month ly Refinery Report) , 
EIA-81 1 (Monthly Bu lk Terminal Report) , EIA-81 2 (Monthly Product Pipel ine Report) , and/or 
EIA-8 13  (Monthly Crude Oil Report) . That is, 

- Report on a custody basis regardless of ownership of the inventories or faci lities. 

- In the case of jointly owned tankage or pipe lines, data should be provided by the 
operator. 

- Report inventories less basic sediment and water (BS&W) corrected to 60 F.  

e .  Definitions -- The definitions for crude oi l and petroleum products that are used in the 
survey are consistent with those of the DOE's Petroleum Supply Reporting System, 
except for the definition of motor gasol ine,  for which respondents to this survey 
should aggregate f inished leaded gasol ine (Product Code 1 32 in PSRS -- inc ludes 
leaded gasohol) , f in ished unleaded gasoline ( Product Code 1 33 in PSRS - - Inc ludes 
unleaded gasohol) , and motor gasol ine blending components (Product Code 1 34 in  
PSRS - - excludes oxygenates [alcohols, ethers, MTBE], butanes, and pentanes plus) . 

f. Crude oil data -- Report as of March 31 , 1 988. Only one reporting date for crude oil has been 
chosen because crude oil inventories are not seasonal . 

g .  Refined product data -- Report refined product stocks only for locations that were reported to 
the DOE on September 30, 1 987, and March 3 1 , 1 988, in you regular month ly reports to 
the DOE as described under (d) above. Two reporting dates for the principal products have 
been chosen to better define the seasonal changes in inventories, and to reflect seasonal 
shifts in tank utilization. 

Report for the following principal products : 

- Motor gasoline, including blending components 

- Kerosine-type jet fuel 

- Distillate fuel oil , including No. 4 fuel oil 

- Residual fuel oil 

D- 3 



h .  The enclosed diskette contains programs which permit the survey to be completed 
on-l ine rather than by hand on paper. We request that, if possible, you util ize the on-l ine 
entry. 

All that is  required is an IBM compatible microcomputer with the MS DOS operating system. 
Because the responses to the survey wil l be entered on the enclosed disk, no other 
diskettes are required. 

Setup 
I nsert the enclosed diskette in the A drive of your microcomputer. Bring up the A prompt. 

A :  

Enter: 

<SURVEY> 

2. Report by Petroleum Administration for Defense District (PADD) 

a. Data for Puerto Rico, the U.S.  Virgin Islands, and Guam should not be reported , except 
for Alaskan crude oil in transit by water to the above locations (see l ine item instructions for 
Line 1 5) .  

b .  I nformation will b e  collected o n  a PADD basis, with PADD I subdivided into three areas for all 
refined products. PADD I is not subdivided for crude oil . Respondents should use the table 
below to determine the PADD classification for each state in which they have operations. 

c. Data for crude oil are also reported on a Total U .S .  basis as well as by PADD to provide for 
reporting of Alaskan crude oil in transit by water. 

d .  Respondents with operations in the New England, Central Atlantic, and Lower Atlantic states 
should submit their data as PADD IX, PADD IV, and PADD IZ, respectively. 

PAPD I PAPP II PAPD Ill 

New England (PADD IX) I l linois Alabama 
Connecticut Indiana Arkansas 
Maine Iowa Louisiana 
Massachusetts Kansas M ississippi 
New Hampshire Kentucky New Mexico 
Rhode Island Michigan Texas 
Vermont Minnesota 

Missouri PAPD I� 
Central Atlantic (PADD IV) Nebraska 

Delaware North Dakota Colorado 
District of Columbia Ohio Idaho 
Maryland Oklahoma Montana 
New Jersey South Dakota Utah 
New York Tennessee Wyoming 
Pennsylvania Wisconsin 

PAPD � 
Lower Atlantic (PADD IZ) 

Florida Alaska 
Georgia Arizona 
North Carolina California 
South Caro lina Hawaii 
Virginia Nevada 
West Virginia Oregon 

Washington 
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3. Do not report data In the shaded areas of the Questionnaires. 

4. Completing Questionnaires 1 ·5 

Specific l ine item instructions are provided for these questionnaires, beginning on Page 5. 

5. Completing Questionnaire 6 

It is possible that the sum of the companies' assessments of their own minimum and maximum 
operating inventories (Lines 2 and 21 on Questionnaires 1 -5) will not be a true measure of the 
entire petroleum industry's minimum or maximum operating inventory. Questionnaire 6 is 
designed to capture your best estimate of these industry-wide values. If your  company analyzes 
industry levels, provide your estimate of the minimum and maximum operating inventories of the 
U.S. petroleum industry. Enter estimates for PADDs I-IV, PADD V, and Total U .S. , if available. If 
your  company does not have some of the estimates requested in this questionnaire, leave 
those sections blank. 

6.  Other Inst ructions 

a. Disregard those questionnaires in the survey that are not applicable to you r  company's 
operations, but return the survey intact. 

b. Complete the cover page, leaving the code line blank, and send it along with the completed 
survey (on computer disk or hard copy) by May 1 6 , 1 988, to : 

Deloitte Haskins & Sells 
Su ite 800 
1 1 01 1 5th Street , N .W. 
Washington, D.C. 20005 
ATIN: NPC Survey Team 

c. Any questions regarding this questionnaire should be addressed to : 

Benjamin A. Oliver, Jr. 
Committee Coordinator 
National Petroleum Council 
1 625 K Street , N.W. 
Washington, D.C. 20006 
(202) 393-61 00 

D- 5 



LINE ITEM INSTRUCTIONS 
Questionnaires 1 - 5 

Line 1 .  Total Inventory Reported to the Department of Energy 

For crude oil, aggregate by PADD the inventories you report on Forms EIA-81 0 and EIA-813 as 
of March 31 , 1 988, except Alaskan crude oil in transit by water (Product Code 092 on Form 
EIA-81 3), which should not be included in this line entry. 

For refined products, aggregate by PADD (sub-PADD in PADD I) the inventories you report on 
Forms EIA-81 0,  81 1 ,  and 81 2 as of March 31 , 1 988, and September 30 , 1 987. Do not include 
data for U.S.  territories and possessions. 

Line 2. Minimum Operating Inventory 

Data related to minimum operating inventory should be reported using your best estimates. 
These estimates should be on a custody basis and, therefore, consistent with the number 
you report as actual I nventory on Line 1 .  Do not include Alaskan crude oil in transit by 
water in your  minimum operating inventory estimates. Data relating to minimum operating 
inventory are to be reported on a "system basis" for each product ; that is, only in columns 
labeled Total PADDs I - IV, PADD V, and Total U .S. (in the case of crude oil) , as specified on 
each questionnaire .  

Runouts and shortages are l ikely to occur if inventory falls below the minimum operating level. 
This inventory is not available for consumer use because it is e ither "unavailable" or "required 
working" inventory. 

"Unavailable" inventory includes: 

- Pipeline fi l l (Line 7) 
- Refinery lines and operating equipment fill (Line 8) 
- Oil in transit by water from domestic sources, excluding Alaskan crude oil (Line 9) 
- Tank bottoms (Line 1 1 )  
- Plant fuel and pipeline prime mover fuel (Line 1 2) 
- Lease stocks (Line 1 3) 
- Alaskan crude oil in transit (Line 1 5) 

"Required working" inventory includes stocks necessary to : 

- Facilitate blending to meet product specifications 
- Support the normal operating cycle of shipments/rece ipts (e .g . , pipel ine tenders or 

barge/tanker cargoes) 
- Provide a contingency to handle unavoidable but recurring emergencies (e.g . ,  pipeline 

fai lure ,  extreme weather conditions that affect waterborne movements) . 

Line 3. Difference (Line1 Minus Line 2) or Total Inventory Minus Minimum Operating 
Inventory 

A positive difference would indicate that you had oil in storage above that needed to meet 
minimum operating requirements . A negative d ifference wou ld indicate that you were below 
the minimum level , and, hence, incurring operating problems. This d ifference may be zero, 
indicating that actual inventory was the amount needed to meet minimum operating needs. 

Posit ive differences should be accounted for on Lines 4, 5, and 6 ,  below. 
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Line 4. Seasonal Inventory 

The amount on Line 3 that is seasonal inventory ; that is , inventory that is not immediately 
needed to support current demand levels, but is maintained in anticipation of higher (seasonal) 
demand levels that cannot be met with then-current manufacturing or transportation capabilities. 
Seasonal inventories need not be stored in swing tankage. 

Line 5. In Anticipation of Planned Maintenance 

The various functions performed within the supply system extensively uti l ize sophisticated 
mechanical equipment .  Such equipment must be refurbished regu larly. Accord ingly , 
companies generally plan for and manage stock levels in order to ensure continued supply to 
meet demand while equipment is under maintenance. Respondents shou ld enter the amount 
of any stocks so dedicated as of the reporting dates for the various products . 

Line 6. Other Operating Inventory 

The balance of the excess on Line 3 -- not covered by Lines 4 and 5 -- that is statistically 
"surplus" to your needs but that is held in order to meet specific operating directives,  recent 
changes in the variables implicit in the build-up of Line 2 that have not as yet been allowed for in 
Line 2,  and/or a true "surplus" at this particular point in time. 

Line 7. Pipeline Fill 

I nventory located between the shipping and receiving tanks on a pipeline system. 

Line 8. Refinery Lines and Operating Equipment Fill 

I nventory within the refinery l ines and operating equipment (excluding tanks) that is required for 
the refinery processing system to function normally. 

Line 9. In Transit by Water from Domestic Sources (Excluding Crude Oil from Alaska), 
Including Domestlclzed Foreign Oils In Transit 

Include all stocks reported on Line 1 that were in transit by water to bulk terminals and refineries, 
excluding crude oil in transit by water from Alaska reported on Form EIA-8 13 .  I nclude stocks of 
domestic orig in ,  and stocks of foreign origin that have entered through U .S .  Customs -- i .e . ,  
domesticized foreign oils. 

I n-transit inventory should only be reported in the same amounts and on the same basis as 
reported to the DOE on Line 1 .  

Line 1 0. Subtotal :  Unavailable Inventory Outside of Tankage 

This line is the sum of the data on Lines 7, 8, and 9. 

Line 1 1 .  Tank Bottoms 

I nventory that falls below the normal suction l ine of the tank. For floating roof tanks, the amount 
required to keep the legs of the roof from touching the tank bottom. 

Line 1 2. Plant Fuel and Pipeline Prime Mover Fuel 

Stocks set aside as plant fuel or pipeline prime mover fuel. 

Line 1 3. Lease Stocks (Complete on Questionnaire 1 Only) 

I nclude all lease stocks reported on Line 1 (Product Code 057 on Form EIA-81 3) .  
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Line 1 4. Total 

This line is the sum of the data on Lines 1 0, 1 1 ,  1 2, and 1 3. 

Line 1 5. Alaskan Crude Oll ln Transl� by Water (Complete on Questionnaire 1 Only) 

I nclude all stocks of Alaskan crude oil in transit by water that you reported to the DOE on Form 
EIA-81 3 (Product Code 092) as of March 31 ,  1 988. These stocks are not to be included in 
Lines 1 ,  2, and 21 (see l ine item instructions for Lines 1 ,  2, and 21 ) . 

Although Form EIA-8 13  requests this information on a U.S.  basis only, please report on this line 
not only the amount reported to EIA for the Total U .S . ,  but also your  best estimate of the 
intended destination, differentiating between PADDs I - IV and PADD V. 

Please include in your  estimate for PADDs I - IV the volume of Alaskan crude oil in transit to 
Puerto Rico and the Virgin Islands, and in your estimate for PADD V the volume in transit to 
Guam. 

Line 1 6. Shell Capacity of Tankage In Operation 

The design capacity of operating tanks located at refineries, bulk terminals, pipeline tank farms, 
and producer leases. Include capacity of swing tankage ;  ensure that swing tankage is included 
in only one product or crude oil category for each date. Tankage that was idle -- for reasons 
other than programmed maintenance with plans for immediate return to service -- on Septem­
ber 30, 1 987, and/or March 31 , 1 988 (in the case of refined products) or March 31 , 1 988 (in the 
case of crude oil) should not be reported on this line . 

Line 1 7. Tank Tops and Safety Allowance 

The portion of the shell capacity at the top of the tank that is not uti l ized for oi l  storage. This 
includes the safety al lowance that is needed to protect personnel and property from damage 
that could result from thermal expansion and/or overfill ing the tanks. 

Line 1 8. Subtotal : Net Available Shell Capacity 

This line is the difference between Lines 1 6  and 1 7. 

Line 1 9. Unavai lable Inventory Outside of Tankage 

Repeat the data that were reported on Line 1 0. Do not include the data reported on Line 1 5, 
which will be handled separately by the NPC. 

Line 20. Total Operating System Capacity 

This line is the sum of Lines 1 8  and 1 9. 

Line 21 . Maximum Operating Inventory 

Report your best estimates of your maximum operating inventory. These estimates shou ld be 
on a custody basis and, therefore , consistent with the number you report as actual 
Inventory on Line 1 .  Do not include Alaskan crude oil in  transit by water in your  maximum 
operating inventory estimates. Report maximum operating inventory on a "system basis" for 
each product; that is, only in columns labeled Total PADDs I - IV, PADD V, and Total U .S. (in the 
case of crude oil) , as specified on each questionnaire. 

If inventory were to go above this level , there would not be enough empty space in the system 
to al low it to keep operating without a slowdown or interruption in the system. Space above this 
level is not available for storage because it is needed to maintain a workable operating system. 
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The maximum operating inventory represents the maximum quantity that could be stored in the 
assigned tankage and in other parts of the system such as pipelines, refinery lines, or in transit 
(unavailable inventory outside of tankage, Line 1 0) while sti l l  maintaining a workable operating 
system. 

Line 22. Shell  Capacity of Idle Tankage 

The design capacity of tankage that was idle on March 3 1 , 1 988,  for reasons other than 
programmed maintenance with plans for immediate return to service ( included in Line 1 6) .  Line 
22 tankage would be avai lable for service within 90 days. Capacity shou ld be reported in the 
same service as at the time of idling unless plans call for dedication to other service. 

Line 23. Tankage Under Construction 

The design shell capacity of tankage under construction (ground has been broken and the 
construction contract signed or major equ ipment ordered.) 

D- 9 



0 I I-' 0 � 
0,) c 
:.J 
>-a: 0 I-z 
UJ 
> � (9 z 
i= 
<{ 
a: 
UJ 
a.. 0 
� :::::> 
� 
x 
<{ � 

SCHEMATIC OF TERMS DESCRIBING PETROLEUM 

INVENTORIES AND STORAGE CAPACITIES 

REQUESTED IN 

NPC QUESTIONNAIRES 1 -6 

!=- �e � _ 

__
SPACE:  __ __  �n k  tops and safety al lo�ce

__ 
__ __ =:t'- 1 1 

�t UNAVAILABLE 

CONTINGENCY Space in  excess of the max i m u m  operat ing 
(NL) SPACE: inventory requ i red to maintain a workable 

operat ing  system 

-- -+- -- -- -- -- -- -- -- --- -- -- -- - -
co 
� 

0,) c 
:.J 

Reported :==F 
Inventory 

(NL)* 
OPERATING 
SPACE:  

Space in excess of the minimum operating 
inventory level, available for holding additional 
inventories while still maintaining a workable 

� Reported 
Inventory 
(Line 1 )  

>-I-
0 
<{ a.. 

0 C\J 
(Line 1 )  

i � o;ne""" 
>­
a: 0 1-z 
UJ 
> z 

(Line 3) 

--- ---

(NL)* 

1--- -- --

(NL) 

WORKING 
INVENTORY: 

system (includes seasonal and other inventories) 
(Line 21 minus Line 2) 

-- --- -- -- -- -- -- -- --

Req u i red  to maintain a workable operat ing system 
and avoi d  p roblems and runouts [Line 2 m inus 
(Lines 14  + 1 5)] 

--- ---- --- --- --- --- --- --- --- --- ---
UNAVAILABLE INVENTORY INSIDE OF TANKAGE:  
Tank bottoms (L ine  1 1 )  + Fue l  use  (Line 1 2) + 
Lease stocks (Line 1 3) 

<{ (.) ...J ...J 
UJ 
I 
(/) 
UJ ...J 
OJ 
<{ ...J 
<( 
> 

� l <t: l() I-
� UJ 
+ z 

� �  

+ 
L{) 
� 

00 0,) c 
2-
>-I-
0 
<{ a.. 
<{ (.) 
� 
UJ I-(/) 
>-
(/) 

co 
� 

0,) c 
2 z 0 
� 
a: 
UJ a.. 0 � 
w (9 
<{ ::.::: z 
<{ I-
LL 0 
>-I-
0 
<{ a.. 
<{ (.) 
...J ...J 
UJ 
I 
(/) 

(9 z 
i= 
<{ 
a: 
UJ 
a.. 0 

r-----------_jl_______ OJ 00 
--------- UJ � ::5 � -+- 4! -+---

� :::::> 
� 
z 
� 

(Line 1 0) 

t-- - ­
(Line 1 5) 

*NL: No l i ne referenced in the questionnai res 

UNAVAILABLE I NVENTORY OUTSIDE OF TANKAGE :  
Pipel ine fi l l  (L ine 7 )  + Equi pment f i l l  (Line 8) + 
In transi t  by water from domestic sources (Line 9) 

--- --- -- --- --
Alaskan crude o i l  i n  transit by water (Line 1 5) 

...J >- LL LO <( :.J 
OJ a: O UJ � > � 

::5 0 UJ (9 + <{ >-
<( � Q ;2 0 s � 
> UJ � Z ';;; ...J 1-<t: > :::::> <{ 0,) <{ z 
s � ol- .!:: I- � 

:::::!. 8 z 

I-0 I-



t:l 
I 1--' 

1--' 

NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES 
IN THE U N ITED STATES 

CRUDE OIL 

As of March 31 , 1988 
Page 1 of 1 
QUESTIONNAIRE NO. 1 

(Report All Figures in Thousands of Barrels) 

(1) (2) (3) 

DESCRIPTION 
PADD I PADD I I  PADD I l l  

(Deal only with those end-of-the-month stocks reported to  the  Department 
of Energy on Forms EIA-810 and EIA-813). (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

A. CRUDE OIL INVENTORY 

1 .  Total i nventory reported to the Department of Energy . . . . . . . . . . .  I I I 

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .. I I 

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . . . . .  I I I 

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

Memo Item: Unavailable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

8. Refinery lines and operating equipment fi l l  . . . . . . . . . . . . . . . .  I I I 
9. Oil in transit by water from domestic sources (ex. Alaska) . . . .  I I I 

10. Subtotal: Unavailable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 
12 .  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . . . . .  I I I 
13. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

14. Total (Lines 10, 1 1 ,  12,  and 13) . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 
15. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . . . . .  I I I 

B. STORAGE CAPACITY ASSIGNED TO CRUDE OIL 

16. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . . . . .  I I I 
17. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

18. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . . . . .  I I I 

19. Unavailable inventory outside of tankage (from Line 10 above) . . .  I I I 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . . . . .  I I I 

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

23. Tankaae under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 

Code: ________________ ___ 

(4) (5) (6) (7) 
Total Total 

PADD IV PADDS I- IV PADD V u.s. 

(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

I I I I 
I I I I 
I I I I 

I I I I 
I I I I 
I I I I 

I I I I 
I I I I 
I I I I 

I I I I 
I I I I 
I I I I 
I I I I 

I I I I 

I I I I 

I I I I 
I I I I 

I I I I 

I I I I 
I I I I 

I I I I 

I I I I 
I I I I 
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NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES 
I N  THE U NITED STATES 

Code: ________________ __ 

MOTOR GASOLINE, I NCLUDING BLENDING COMPONENTS 

Page 1 of 2 
QUESTIONNAIRE NO. 2 

DESCRIPTION 

(Deal only with those end-of-the-month stocks reported to the Depart-
ment of Energy on Forms EIA-810, EIA-81 1 ,  and EIA-812). 

A. MOTOR GASOLINE INVENTORY, INCLUDING BLENDING 

COMPONENTS 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In  anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: Unavailable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fil l . . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) . 

10. Subtotal :  Unavailable i nventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12. Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  

15. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO MOTOR GASOLINE, 

INCLUDING BLENDING COMPONENTS 

16. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

17. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

18. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

19. Unavai lable inventory outside of tankage (from Line 10  above) . 

20. Total operating system capacity (Lines 1 8  and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

As of September 30, 1987 and March 31 , 1988 
(Report All Figures in Thousands of Barrels) 

(1) (2) 

PADD I X  PADD I Y  

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

I I I I 

I I I I 
I I , I I 

I . I I I 

I I I I 
I I I I 

I I I I 

I I I I 

I I I I 

I I I I 
J l l l 

I I I I ii 
I I I I 

I I I I 
I I I I 

I I I I 

I I I I 

I I I I 
I I I I 

l I I I 

I I I I 

I I I I 

I I I I 

(3) (4) 

PADD I Z  PADD I I  

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

I I I I 
I I I J 
I I I I 

I I I I 
I I I I 

I I I I 

I I I I 
I I I I 

I I I l 

I I I l 

l I I I 

I I I I 

I I I l 
I I I I 
I I I I 

I I I I 

I I I I 
I I I I 
I I I I 

I I I I 

I I I I 

I I J j_ 
I I I I 
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NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES 
IN THE UNITED STATES 

Code: ________________ ___ 

MOTOR GASOLINE, INCWDING BLENDING COMPONENTS 

Page 2 of 2 
QUESTIONNAIRE NO. 2 

DESCRIPTION 

(Deal only with those end-of-the-month stocks reported to the Depart-
men! of Energy on Forms EIA-810, EIA-811 ,  and EIA-812). 

A. MOTOR GASOLINE INVENTORY, INCWDING BLENDING 

COMPONENTS 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

As of September 30, 1987 and March 31 , 1988 
(Report All Figures in Thousands of Barrels) 

(5) (6) 

PADD I l l  PADD IV  
Sept. 30 Mar. 31 Sept. 30 Mar. 31 

(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

J I I I 
2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . , L I I I 
3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 
5. In anticipation of planned maintenance . . . . . . . . . . . . . . . .  I I I I 
6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 

Memo Item: Unavailable inventory 

7. Pipeline fi l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 
8. Refinery l ines and operating equipment fi l l  . . . . . . . . . . . . .  l 1 I I 
9. Oil in transit by water from domestic sources (ex. Alaska) . I I I I 

10. Subtotal :  Unavai lable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 
1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 
12. Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  I I I I 
13. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I - I I I 
14. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  I I I I 
15. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  -- I I I I 

B. STORAGE CAPACITY ASSIGNED TO MOTOR GASOLINE, 
INCWDING BLENDING COMPONENTS 

16. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  I I I I 
17. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 
18. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  I I I I 
19. Unavailable inventory outside of tankage (from Line 10 above) . I I I I 
20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  I I 1 I 
21. Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 
23. Tankaae under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I I 

(7) (8) 

Total PADDS HV PADD V 
Sept. 30 Mar. 31 Sept. 30 Mar. 31 

(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

I I I l 
I I I I 
I I I I 

I I I I 
I I I I 
I I I I 

I I I I 
1 I I I 
I I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I l 
I I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

I I I I 
I I I I 

' 



t:1 
I 

f-l 
.!::> 

NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES 

Page 1 of 2 
QUESTIONNAIRE NO. 3 

DESCRIPTION 

(Deal only with those end-of-the-month stocks reported to the Depart-
ment of Energy on Forms EIA-810, EIA-811 ,  and EIA-812). 

A. KEROSINE-TYPE JET FUEL INVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: U navai lable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery l ines and operating equipment fill . . . . . . . . . . . . . 

9. Oil in transit by water from domestic sources (ex. Alaska) . 

10. Subtotal: Unavailable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12. Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  

15. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO KEROSINE-TYPE JET FUEL 

16. Shell capacity of tankage in  operation . . . . . . . . . . . . . . . . . . . .  

17. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

18. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

19. Unavailable inventory outside of tankage (from Line 10  above) . 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I N  THE UNITED STATES 

KEROSINE-TYPE JET FUEL 

As of September 30, 1987 and March 31, 1988 
(Report All Figures in Thousands of Barrels) 

(1) (2) 

PADD I X  PADD I Y  

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

I I I I 
I I I I 

I I I I 

I I I I 
I I I I 

I I I I 

I I I I 
I I I I 

I I I _l 

I I I I 
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I I I I 

Code: __________________ _ 
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PADD I Z  PADD I I  
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I I I I 

I I I I "" 
I I I I ... 

I I I I 

I I I I 



t:1 
I 

f-' 
(.)1 

NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES 

Page 2 of 2 
QUESTIONNAIRE NO. 3 

DESCRIPTION 

(Deal only with those end-of-the-month stocks reported to the Depart-
ment of Energy on Forms EIA-810, EIA-81 1 ,  and EIA-812). 

A. KEROSINE-TYPE JET FU EL INVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

2. Minimum operating i nventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: Unavailable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fi l l . . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) . 

10. Subtotal :  Unavailable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12. Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  

15. Alaskan crude oil in  transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO KEROSINE-TYPE JET FUEL 

16. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

17. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

18. Subtotal: Net available shell capacity (Line 16  minus 17) . . . . .  

19. Unavai lable inventory outside of tankage (from Line 10  above) . 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankaoe under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IN THE UNITED STATES 

KEROSINE-TYPE JET FUEL 

As of September 30, 1987 and March 31, 1988 
(Report All Figures in Thousands of Barrels) 

(5) (6) 

PADD I l l  PADD IV 

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

I I I I 

I I I I 

I I I I 

I I I I 

I _J I _l_ 

I I I I 

I I I I 

I I I I 

I I I I 
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I I I I 

Code: -------------------

(7) (8) 

PADDS I- IV PADD V 

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1,000 bbl) 

I I I I 

I I I I 
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NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEU M INVENTORIES 

AND STORAGE CAPACITIES 
IN THE UNITED STATES 

DISTILLATE FUEL OIL,  I NCLU DING NO. 4 FUEL OIL 

Page 1 of 2 
QUESTIONNAIRE NO. 4 

DESCRIPTION 

(Deal only with those end-of-the-month stocks reported to the Depart-
ment of Energy on Forms EIA-810, EIA-811 ,  and EIA-812). 

A. DISTILLATE FUEL OIL INVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

2 .  Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: Unavailable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery l ines and operating equipment fill . . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) . 

10. Subtotal: Unavai lable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12. Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  

15. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO DISTILLATE FUEL OIL 

16. Shell capacity of tankage in  operation . . . . . . . . . . . . . . . . . . . .  

1 7. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

18. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

19. Unavai lable inventory outside of tankage (from Line 10  above) . 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21 .  Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

As of September 30, 1987 and March 31, 1988 
(Report All Figures in Thousands of Barrels) 

(1) (2) 

PADD I X  PADD IY 

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

I I I I 
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I I I I 

I I I I 
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Code: ________________ ___ 

(3) (4) I 
PADD I Z  PADD I I  

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 
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NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES 
IN THE UNITED STATES 

DISTILLATE FUEL OIL ,  INCLUDING NO. 4 FUEL OIL 

Page 2 of 2 
QUESTIONNAIRE NO. 4 

DESCRIPTION 

(Deal only with those end-of-the-month stocks reported to the Depart-
ment of Energy on Forms EIA-810, EIA-811 ,  and EIA-812). 

A. DISTILLATE FUEL OIL I NVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. I n  anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: U navailable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery l ines and operating equipment fill . . . . . . . . . . . . .  

9. Oil in  transit by water from domestic sources (ex. Alaska) . 

10. Subtotal :  Unavai lable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12. Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  

15. Alaskan crude oil in  transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO DISTILLATE FUEL OIL 

16. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

17. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

18. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

19. Unavailable inventory outside of tankage (from Line 10  above) . 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankaae under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

As of September 30, 1987 and March 31 , 1988 
(Report All Figures in Thousands of Barrels) 

(5) (6) 

PADD I l l  PADD I V  

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 

I I I � I 
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I I I I 
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Code: ________________ __ 
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NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES 

Page 1 of 2 
QUESTIONNAIRE NO. 5 

DESCRIPTION 

(Deal only with those end-of-the-month stocks reported to the Depart-
ment of Energy on Forms EIA-810, EIA-811 ,  and EIA-812). 

A. RESIDUAL FUEL OIL INVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: Unavailable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fil l . . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) . 

10. Subtotal: Unavailable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12.  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . . 

15. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO RESIDUAL FUEL OIL 

16. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

17. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

18. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

19. Unavailable inventory outside of tankage (from Line 1 0  above) . 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I N  THE UN ITED STATES 

RESIDUAL FUEL OIL 

As of September 30, 1987 and March 31 , 1988 
(Report All Figures in Thousands of Barrels) 

(1) (2) 

PADD I X  PADD I Y  

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 
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NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES 

Page 2 of 2 
QUESTIONNAIRE NO. 5 

DESCRIPTION 

(Deal only with those end-of-the-month stocks reported to the Depart-
ment of Energy on Forms EIA-810, EIA-811 ,  and EIA-812). 

A. RESIDUAL FUEL OIL INVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I f  greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In  anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: U navailable inventory 

7. Pipeline fil l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fill . . . . . . . . . . . . .  

9. Oil in  transit by water from domestic sources (ex. Alaska) . 

10. Subtotal: Unavailable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12. Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 1 1 ,  12,  and 13) . . . . . . . . . . . . . . . . . . . . . . .  

15. Alaskan crude oil in  transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO RESIDUAL FUEL OIL 

16. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

17. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

18. Subtotal: Net available shell capacity (Line 16  minus 17) . . . . .  

19. Unavailable inventory outside of tankage (from Line 10  above) . 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21. Maximum operating i nventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IN THE UNITED STATES 

RESIDUAL FUEL OIL 

As of  September 30, 1987 and March 31 , 1988 
(Report All Figures in Thousands of Barrels) 

(5) (6) 

PADD I l l  PADD IV 

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
(1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) (1 ,000 bbl) 
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Code: __________________ _ 

(7) (8) 

PADDS I- IV PADD V 

Sept. 30 Mar. 31 Sept. 30 Mar. 31 
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NATIONAL PETROLEUM COUNCIL Code: ________________ __ 

1 988 SURVEY OF PETROLEUM INVENTORIES 
AND STORAGE CAPACITIES 

I N  THE UNITED STATES 

Page 1 of 1 
QUESTIONNAIRE NO. 6 

ESTIMATED MINIMUM AND MAXIMUM OPERATING INVENTORIES 
FOR THE ENTIRE U.S. PETROLEUM INDUSTRY 

Complete this questionnaire only if your company analyzes 
industry inventory levels. (See NOTE, below.) 

As of September 30, 1987 and March 31 , 1988 
(Report All Figures in Thousands of Barrels) 

Estimated Operating I nventories for the Entire U.S. Petroleum Industry 

Minimum Maximum 
(1 ,000 bbl) (1 ,000 bbl) 

September 30, 1987 March 31 , 1988 September 30, 1987 

DESCRIPTION PADDS PADD TOTAL PADDS PADD TOTAL PADDS PADD TOTAL PADDS 
I-IV v u.s. I - IV v u.s. I-IV v u.s. I- IV 

1. Crude oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Motor gasoline, including 

blending components . . . . . . . . . . . . . . . . . . . . . .  

3. Kerosine-type jet fuel . . . . . . . . . . . . . . . . . . . . . .  

4. Distil late fuel oi l ,  

including No. 4 fuel oil . . . . . . . . . . . . . . . . . . . . .  

5. Residual fuel oil . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- -

March 31 , 1988 

PADD TOTAL 
v u.s. 

NOTE: It is possible that the sum of the companies' assessments of their own minimum and maximum operating inventories (Line 2 and 21 on Questionnaires 1-6) will not accurately reflect 
the entire petroleum industry's minimum or maximum operating inventory. If your company analyzes industry levels, provide your estimate of the minimum and maximum operating inven­
tories of the U.S. petroleum industry. Enter estimates for PADDS I-IV, PADD V, and Total U.S. If your company does not have certain of the estimates requested in this questionnaire, leave 
those sections blank. If your company only performs this analysis for Total U.S., complete only those columns. 



Code Number* ___ _ 

NATIONAL PETROLEUM COUNCIL  
1 988 SURVEY 

TH E STRATEG I C  
PETROLEUM RESERVE 

Reporting Company: --------------

Address: ----------------------

------------- Zip Code: ___ _ 

Person in reporting company to be contacted H questions arise: 

Phone: . .  L_} ___________ _ 

Please return this questionnaire by May 1 6, 1 988, to : Deloitte Haskins & Sells 
Suite 800 
1 1 0 1  1 5th Street, N .W. 
Washington, D.C.  20005 
ATTN: NPC Survey Team 

If you have questions regarding this survey, please cal l  Mr. Benjamin A. Oliver, Jr. 
at the National Petroleum Council office, (202) 393-61 00. 

*This entry, and other NPC Code spaces on subsequent pages, wi l l  be entered by the accounting f irm for data 
tabulation purposes. 
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Code Number __ _ 

THE STRATEGIC PETROLEUM RESERVE 

The Strategic Petroleum Reserve (SPR) is now the key component in the nation's energy emergency 
response capabil ity. It contains 540 mill ion barrels of crude oil , which can be drawn down at a rate of 3.5 
mil l ion barrels per day. The National Petroleum Council studied the physical characteristics and logistical 
l imitations of the SPR facilities in its 1 984 report, The Strategic Petroleum Reserve.  The purpose of  this 
questionnaire is: 

a. To assess the impact (if any) that the existence of the SPR has on the level of inventories held 
in the private sector, and 

b . To collect the industry's comments on DOE's plan for the use of the SPR oil that could have an 
impact on its effectiveness in stress situations. 

1 . Which of the following categories best characterizes your company's operation? 

Refiner with more than 1 75,000 B/D capacity 

Refiner with 1 75,000 B/D capacity or less 

Petroleum products marketer 

Public warehouse terminal operator 

Pipel ine 

Other 

2 .  What i s  the percentage of your company's crude oi l  consumption by PADD district? (Answers 
should total to 1 00 percent) . 

__ % PADD I (East Coast) 

__ % PADD II (Midwest) 

__ % PADD I l l  (Gulf Coast) 

__ % PADD IV (Rocky Mountains) 

__ % PADD V (West Coast) 

No crude oil consumption 

3 . Has the existence of the SPR reduced the amount of oil you routinely hold i n  inventory? 

No change 

Yes 

Decreased 1 0% or less 

Decreased 1 0-30% 

Decreased 30% or more 

4 .  The Administration has indicated that i n  the event of a crude o i l  supply emergency, it intends to 
make an early release of large amounts of SPR oil through public auction.  The buyer's use of the oil 
would be unrestricted. The DOE's current drawdown plan states: 

The basic method of distribution of SPR oil will be by price competitive sale with 
awards going to the highest bidders . . . .  The sale would be open to al l  interested 
buyers, who will be required to sign a standard sales agreement as a condition of 
bidding .  Measures will be included in the sales agreement to assure the financial and 
performance responsibilities of the successfu l buyers. It is intended that the universe 
of eligible buyers will be as large as possible to ensure efficient distribution of SPR oi l .  

D - 2 2 



Code Number ___ _ 

The DOE schedule to release SPR oil is summarized as follows: 

Pay 

0 
3 

1 0  
13  
18  

1 3-23 
23-38 
33-43 

Actjon 

President declares emergency 
DOE issues Notice of Sale 
Offers due from bidders 
Notification of apparent successful bidders 
Notification of awards 
Vessel schedule data required 
Detailed vessel schedules set 
First delivery period 

Further details on DOE's plan for sale and drawdown are contained in :  Strategic Petroleum Reserve 
Drawdown Plan, Amendment No. 4., December 1 ,  1 982. If a copy of the Plan is needed, please contact 
Mr. Benjamin A. Oliver, Jr. , at the National Petroleum Council office, (202) 393-61 00 .  

What are your company's views on  the following: 

a. Do you agree with early drawdown of SPR stocks during an energy emergency? 

Yes No 

b .  I s  your company likely to participate i n  an  auction for SPR oil? 

Yes No 

c. Is your company familiar with and do they have an opinion on the DOE Drawdown 

Plan? 

Yes No 

If you answer "yes" to Question 4c, please provide comments that wil l help the National 
Petroleum Council assess the likely effectiveness of the SPR release program. (NOTE: 
All comments submitted below will be provided by Deloitte Haskins & Sells, without 
attribution, to the NPC Committee on Petroleum Storage & Transportation and will be 
public. The identity of the respondents will remain confidential . )  

( If you need more space, please use additional sheets of paper) 

D-2 3 



Code Number* ___ _ 

NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY 

PETROLEUM FUTURES 
AND OTHER FORWARD MARKETS 

Reporting Company:, ______________ _ 

Address:. ______________ _ 

_________ Zip Code: __ _ 

Person in reporting company to be contacted if questions arise : 

�oo: l__j _____________________ _ 

Please return this questionnaire by May 1 6, 1 988, to : Deloitte Haskins & Sells 
Suite 800 
1 1 0 1 1 5th Street, N .W. 
Washington ,  D.C. 20005 
ATTN : N PC Survey Team 

If you have questions regarding this survey, please call Mr. Benjamin A. Oliver, Jr. 
at the National Petroleum Council office, (202) 393-61 00. 

*This entry, and other NPC Code spaces on subsequent pages, will be entered by the accounting firm for data 
tabulation purposes. 
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Code Number ___ _ 

PETROLEUM FUTURES AND OTHER FORWARD MARKETS 

The petroleum futures, options , and cash forward markets, gaining in prominence in recent years, 
have provided companies with supply flexibility and some protection against price fluctuations. These 
markets may also influence such operating decisions as refinery runs and inventory management .  This 
questionnaire attempts to assess the impact of these petroleum futures and forward markets on 
inventories. 

NOTE:  In answering these questions, please consider the stocks you own on land as well as those 
owned offshore stocks committed for U.S.  supply, whether or not these stocks are actually in your 
custody. This is different from the inventory and storage questionnaires, which are on a custody basis. 

1 . Has there generally been a change in your physical inventory levels due to the presence of the 
petroleum futures and forward markets? 

__ No change 

Generally higher, by __ % 

Generally lower, by __ % 

May be higher or lower, depending on market economics, by 

__ plus or minus 1 0% or less 

__ plus or minus 1 0-25% 

__ plus or minus more than 25% 

2. Approximate the level of inventories � (whether or not in custody, as noted above) and 
committed to the U.S.  market on March 31 , 1 988 : 

Crude Oil (barrels) 

Product (barrels) 

3. a. Approximate the percentage of the March 31 , 1 988, inventories reported in Question 2 
backed by hedges: 

__ % crude oi l 

__ % petroleum products 

b. Typical percentage of your inventories backed by hedges : 

__ % crude oi l  

__ % petroleum products 

4 .  Which of the folowing markets has your firm participated in (check all that apply) : 

Petroleum futures (NYMEX, IPE, etc.) 

Petroleum options (NYMEX) 

Cash forward (Brent or Dubai crude oils, product markets such as "Boston 
Bingo" for No. 2 oil, the forward Russian gasoil market) 

5. Which oil commodities have you traded in these markets? 

No. 2 oiVgasoil 

Motor gasoline 

Crude oil D-2 5  
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NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF PETROLEUM I NVENTORIES 

AND STORAGE CAPACITI ES I N  THE UNITED STATES 

CRUDE OIL 
As of March 3 1  , 1 988 CThousands of Barrels> 

INVENTORY AND STORAGE CAPACITY 

A. CRUDE OIL INVENTORY 

1 .  Total inventory reported by DOE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a. Total inventory reported to NPC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

b. Percentage of line one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 .  Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 .  Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 .  In anticipation of planned maintenance . . . . . . . . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: Unavailable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fill . . . . . . . . . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) . . . . . . . . .  

10 .  Subtotal: Unavailable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12 .  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . . . . . . . . .  

1 3 .  Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 4. Total (Lines 10, 11 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 5. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO CRUDE OIL 

1 6. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 7 .  Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 8  .
. 
Subtotal: Net available shell capacity (Line 16  minus 17) . . . . . . . . . . . .  

1 9 .  Unavailable inventory outside of tankage (from Line 10 above) . . . . . . . . .  

20. 'Total operating system capacity (Lines 18  and 19) . . . . . . . . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Data excluded to protect confidentiality 
* * * Not applicable 

PADD I 

1 4,845 

1 4,964 

1 00.8 

1 60 
* 

* 

635 

2,670 
* 

* 

3,340 

26,529 

2,404 

24,1 25 

635 

24,760 

1 ,405 

0 

PADD I I  PADD I l l  PADD IV 

73,703 161 ,426 1 3,469 

63,990 1 42,699 1 2,236 

86.8 88.4 90.8 

' 

21 ,831 28,924 4,498 
* * . 

. * * 

22, 1 52 29,945 4,51 4  

7,005 2 1 , 1 54 1 ,206 
* * * 

* . * 

29,584 54,676 6,097 

89,331 241 ,246 1 6,024 

6,858 1 7,01 5 975 

82,473 224,231 1 5,049 

22, 1 52 29,945 4,514 

1 04,625 254,1 76 1 9 ,563 

1 ,728 9,441 590 

* * * 

Total U.S. 
Total 

PADD V NPC PADDs I-IV Adjusted 
Total NPC Total 

263,443 57,941 321 ,384 . . .  

233,889 49, 1 88 283,077 321 ,384 

88.8 84.9 88.1 * * *  

1 54,314 33,172 1 87,486 21 2,857 

79,575 1 6,01 6  95,591 1 08,527 

1 ,596 822 2,41 8 2,745 

433 85 518 588 

77,546 1 5 , 1 09 92,655 1 05, 1 94 

55,413 14,491 69,904 * * * i I 
1 ,31 6 455 1 ,771 . . .  

5 1 7  5 1 7  . . .  

57,246 14,946 72,192 81 ,961 

32,035 4,931 36,966 * * * 

203 289 492 * * * 

4,2 1 3  1 ,240 5,453 * * *  

93,697 21 ,406 1 1 5, 1 03 1 30,679 

1 1 ,725 6,606 1 8,331 21 ,61 1 

373,130 74,094 447,224 507,744 

27,252 5,454 32,706 37, 1 32 

345,878 68,640 414,518 470,612 

57,246 1 4,946 72,192 81 ,961 

403,124 83,586 486,710 552,573 

349,543 65,689 415,232 471 ,423 

1 3, 1 64 2,991 1 6, 1 55 1 8,341 

. * 387 439 



NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES IN THE UNITED STATES 

MOTOR GASOLINE,  I NCLUDING BLENDING COMPONENTS 
As of September 30, 1987 (Thousands of Barrels) 

INVENTORY AND STORAGE CAPACITY I PADD IX PADD IY PADD IZ 
Total 

PADD II 
PADD I PADD I l l  

I .. 

A. MOTOR GASOLINE INVENTORY, INCLUDING BLENDING 
COMPONENTS 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

a. Total inventory reported by DOE . . . . . . . . . . . . . . . . . . . . . .  

b. Percentage of line one . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  

2.  Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 
4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 .  In anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . • . . . .  

t>:f I Memo Item: Unavailable inventory 

I 7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  

N 8. Refinery lines and operating equipment fill . . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) 

1 0. Subtotal: Unavailable inventory outside of tankage 
(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 2 .  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . .  

13 .  Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 11 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  

15 .  Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO MOTOR GASOLINE, 
INCLUDING BLENDING COMPONENTS 

16. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

1 7. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . .  

1 8. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

19 .  Unavailable inventory outside of tankage (from Line 10 above) 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

2 1 .  Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . • . . . . . . . . . I 0 I 0 I 0 I 0 I � I 0 

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0 0 0 0 
--

• Data excluded to protect confidentiality 
• • • Not applicable 

PADD IV 

I 0 I 0 

PADDs I-IV 
PADD V 

Total I � 
I I 

0 I 0 I 0 0 

NPC I Adjusted 
Total NPC Total 

� I 0 

0 
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NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES IN THE UNITED STATES 

MOTOR GASOLINE, INCLUDING BLENDING COMPONENTS 
As of March 31 , 1 988 (Thousands of Barrels) 

INVENTORY AND STORAGE CAPACITY PADD IX 

A. MOTOR GASOLINE INVENTORY, INCWDING BLENDING 1.:. 
COMPONENTS 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

a. Total inventory reported by DOE . . . . . . . . . . . . . . . . . . . . . .  4,257 

b. Percentage of line one . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  I·'' �· " . . 

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  �-Ill,_ .'' 
3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- . . 
• •  ;; !... · 

If greater than zero, estimate what volume was: 
.. ,: .... .

. 
" 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . . ', 
6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 

Memo Item: Unavailable inventory 
7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fill . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) 

10.  Subtotal: Unavailable inventory outside of tankage 

(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12.  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . .  

13.  Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  

15.  Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO MOTOR GASOLINE, 
INCLUDING BLENDING COMPONENTS 

16 .  Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

1 7. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . .  

18 .  Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

1 9. Unavailable inventory outside of tankage (from Line 10 above) 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . --
* Data excluded to protect confidentiality 

• • • Not applicable 

33 

. 

. 

298 

. 

. 

1 , 1 1 6  

9,71 1 

617 

9,094 

298 

9,392 

1 1 1  

0 

PADD IY 

. . 

o_, 
29,801 

,-.. 

" 

2,643 

. 

. 

2,969 

. 

. 

7,513  

66,545 

4,985 

61 ,560 

2,969 

64,529 

3,1 21 

. 

PADD IZ 
Total 

PADD II PADD Ill  
PADD I 

Ill 
67,985 66,249 60,755 

25,018 59,076 60,633 56,1 00 

fJ Ill -.. 
86.9 91 .5 92.3 

l!"' . ·· ': • ,. - . 

i' -

6,985 9,661 1 0,551 9,723 

. . . . 

. . . . 

7,951 1 1 ,218 1 1 , 1 76 1 1 , 1 00 

. . . . 

. . . . 

10 ,121 1 8,750 1 9,709 20,995 

" 

40,527 1 1 6,783 1 08,752 1 09,327 

3,057 8,659 8,030 8,774 

37,470 1 08,124 1 00,722 100,553 

7,951 1 1 ,218 1 1 , 1 76 1 1 , 100 

45,421 1 1 9,342 1 1 1 ,898 1 1 1 ,653 

a 

1 ,357 4,589 3,984 5,651 

0 . 0 . 

Total U.S. 

PADD IV 
Total 

PADD V NPC Adjusted PADDs I-IV 
Total N PC Total 

7,593 202,582 28,676 231 ,258 . . .  

4,841 1 80,650 22,467 203, 1 1 7  231 ,258 

63.8 89.2 78.4 87.8 . . .  

··: -: ··  ·. :· 1 28,01 1 1 6, 147 144,1 58 1 64 , 131  

11, , .. 
. . 

· •  
52,639 6,320 58,959 67, 127 

. . 7,01 1 7,982 

. . 522 594 

46,91 1 4,515 51 ,426 58,551 

819 30,754 2,093 32,847 . . .  

. . . 1 ,035 . . .  

. . . 3,149 . . .  

841 34,335 2,696 37,031 42, 161 

. . . 30,478 . . .  

. . . 84 . . .  

,. 

. ... _ ,  . ·' ·--

1 ,745 6 1 , 1 99 6,394 67,593 76,958 
: .. 

.. '" ·.• .. �.-. :_·· I . .. : '.· . 

1 0,708 345,570 50,966 396,536 451 ,474 

967 26,430 3,540 29,970 34,122 

9,741 319 , 140 47,426 366,566 41 7,352 

841 34,335 2,696 37,031 42, 161 

10,582 353,475 50,122 403,597 459,513 

304,1 99 38,873 343,072 390,603 

0 1 4,224 833 15,057 1 7, 1 43 

. . . 614 699 
·--
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NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF. PETROLEU M  INVENTORIES 

AND STORAGE CAPACITIES I N  THE UNITED STATES 

INVENTORY AND STORAGE CAPACITY 

A. KEROSINE-TYPE JET FUEL INVENTORY 

1. Total inventory reported to the Department of Energy . . . . . . . .  

a. Total inventory reported to NPC . . . . . . . . . . . . . . . . . . . . . . .  

b. Percentage of line one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In  anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: Unavailable inventory 
7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fill . . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) . 

1 0. Subtotal: Unavailable inventory outside of tankage 
(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12.  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . • . . .  

1 3. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . • . . . . . . . . . . . . . .  

15. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO KEROSINE-TYPE 
JET FUEL 

16. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

17. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

18.  Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

19 .  Unavailable inventory outside of tankage (from Line 10 above) 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

• Data excluded to protect confidentiality 
• "Not applicable 

KEROSINE-TYPE J ET FUEL 
As of September 30, 1 987 <Thousands of Barrels) 

PADD IX PADD IY PADD IZ Total 
PADD I I  PADD I l l  PADD I 

1 0,729 9,038 1 7,041 

603 5,528 4,137 10 ,268 8,807 1 7,565 

95.7 97.4 1 03.0 

. . . . . . 

. . . . . . 

. . . . . . 

1 39 666 2,463 3,268 1 ,003 3,623 

. . . . . . 

. . . . . . 

,. 
237 1 , 1 84 2,790 4,21 1 2,249 5,1 03 

1 ,573 12 , 147 8,819 22,539 1 9,61 1 25,135 

81 . 632 501 1 ,214 1 ,038 1 ,795 

1 ,492 1 1 ,515 8,3 18  21 ,325 1 8,573 23,340 

1 39 666 2,463 3,268 1 ,003 3,623 

1 ,631 1 2,181 1 0,781 24,530 19,576 26,963 
II -

0 0 0 0 0 0 

0 0 0 0 0 0 

Total U.S. 

PADD IV 
Total 

PADD V NPC Adjusted 
PADDs I-IV 

Total NPC Total 

81 2 37,620 6,064 43,684 . . .  

81 1 37,451 5,280 42,731 43,684 

99.9 99.6 87.1 97.8 . . .  

21 ,376 3,1 03 24,479 25,025 

1 6,075 2,1 77 18,252 18,659 

1 , 1 05 1 63 1 ,268 1 ,296 

1 4,970 2,014 1 6,984 1 7,363 

. 7,274 492 7,766 . . .  

. 1 46 43 1 89 . . .  

. 620 620 . . .  

1 46 8,040 535 8,575 8,766 

. . . 4,446 . .  . 

. . . 8 . . .  

250 1 1 ,813 1 ,216 1 3,029 1 3,31 9 

'* 

1 ,402 68,687 1 0,801 79,488 81 ,261 

88 4, 1 35 685 4,820 4,928 

1 ,314 64,552 10, 1 1 6  74,668 76,333 

1 46 8,040 535 8,575 8,766 

1 ,460 72,592 1 0,651 83,243 85,099 -
62,965 8,927 71,892 73,495 

0 0 0 0 0 

0 0 0 0 0 
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NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES I N  THE UNITED STATES 

INVENTORY AND STORAGE CAPACITY 

A. KEROSINE-TYPE JET FUEL INVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

a. Total inventory reported to NPC . . . . . . . . . . . . . . . . . . . . . . .  

b. Percentage of line one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: Unavailable inventory 
7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B. Refinery lines and operating equipment fill . . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) . 

10.  Subtotal: Unavailable inventory outside of tankage 
(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12.  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13.  Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 4. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  

15.  Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO KEROSINE-TYPE 
JET FUEL 

16 .  Shell capacity of tankage in operation . . . . . . . . . . . . . • . • . . . .  

1 7. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 8. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

1 9. Unavailable inventory outside of tankage (from Line 10 above) 

20. Total operating system capacity (Lines 16 and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -
• Data excluded to protect confidentiality 

• 
. .  Not applicable 

- ----

KEROSINE-TYPE JET FUEL 
As of March 31 , 1 988 CThousands of Barrels) 

PADD IX PADD IY PADD IZ 
Total 

PADD II PADD I l l  
PADD I 

9,419 6,457 1 4,310 

764 4,043 4,244 9,071 6,333 1 4,614 

96.3 96.5 1 02.1 

Ill 

. . . . . . 

. . . . . . 

. . . . . . 

90 599 2,531 3,220 1 ,773 2,906 

. . . . . . 

. . . . . . 

1 67 1 , 105 2,854 4,1 46 3,063 4,385 

. . 

1 ,568 12 , 178 8,274 22,020 20,063 25,01 0 

81 665 462 1 ,228 1 ,071 1 ,605 

1 ,487 1 1 ,513 7,792 20,792 1 6,992 23,205 

90 599 2,531 3,220 1 ,773 2,906 

1 ,577 1 2 , 1 1 2  1 0,323 24,012 20,765 26,1 1 1  

. . 633 . 1 84 2,924 

0 . . . 0 0 

Total U.S. 

PADD IV 
Total 

PADD V NPC Adjusted PADDs I-IV 
Total N PC Total 

675 33,061 6,467 39,548 . . .  
666 32,684 5,582 38,466 39,548 

99.0 99.5 66.0 97.3 . . .  
21 , 174 3,449 24,623 25,31 6 

1 1 ,710 2,133 1 3,843 14,232 

400 1 63 563 579 

60 60 61 

1 1 ,250 1 ,970 1 3,220 13,592 

. 7,493 539 6,032 . .  . 

. 1 46 45 1 93 . . .  

. 404 404 . .  . 

1 46 8,045 584 6,629 6,872 

. . . 4,496 . .  . 

. . . 6 . . .  

250 1 1 ,844 1 ,269 1 3, 1 33 13,502 

I 

1 ,402 68,495 1 0,962 79,477 81 ,71 3 

68 4,1 92 706 4,698 5,036 

1 ,314 64,303 10,276 74,579 76,677 

1 46 6 ,045 564 6,629 6,672 

1 ,460 72,346 1 0,860 63,208 65,549 

62,474 9,026 71 ,502 73,513 

. 4,1 1 7  1 20 4,237 4,356 

0 1 05 0 105 1 08 
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NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES IN THE UNITED STATES 

DISTILLATE FUEL OIL, INCLUDING No. 4 FUEL OIL 
As of September 30, 1 987 CThousands of Barrels) 

I NVENTORY AND STORAGE CAPACITY PADD IX PADD IY PADD IZ 
Total 

PADD I I  PADD I l l  PADD I 

A. DISTILLATE FUEL OIL INVENTORY ' 
1 .  Total inventory reported to the Department of Energy . . . . . . . .  52,438 31 ,508 29,417 

a. Total inventory reported to NPC . . . . . . . . . . . . . . . . . . . . . . .  5,790 24,01 3  1 1 ,072 40,875 29,320 25,729 

b. Percentage of line one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77.9 93.1 87.5 

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: II 
4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: U navailable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 4,712 4,326 

8. Refinery lines and operating equipment fill . . . . . . . . . . . . .  . . . . 56 213 

9. Oil in transit b y  water from domestic sources (ex. Alaska) . . . . . 57 1 90 

10.  Subtotal: U navailable inventory outside of tankage 
(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 74 1 ,859 3 , 108 5,1 41 4,825 4,729 

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 

12 .  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  . . . . . . 

13.  Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  

1 4. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  830 5,000 3,887 9,71 7 8,931 7,679 

1 5. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO DISTILLATE FUEL OIL 

1 6. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  13 , 132 61 ,803 21 ,828 96,763 64,638 46,542 

1 7. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  586 3,581 2,005 6 , 172 4,996 4,663 

1 8. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  1 2,546 58,222 1 9,823 90,591 59,642 41 ,879 

1 9. Unavailable inventory outside of tankage (from Line 10 above) 1 74 1 ,859 3,1 08 5 , 141 4,825 4,729 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  12 ,720 60,081 22,931 95,282 64,467 46,608 

2 1 .  Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0 0 0 0 0 

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0 0 0 0 0 

"' 

- - ---- --- -

• Data excluded to protect confidentiality 
"• Not applicable 

• 

PADD IV 

2,648 

1 ,687 

63.7 

. 

. 

. 

239 

. 

. 

502 

4,415 

488 

3,927 

239 

4, 1 66 

- -----

0 

0 

Total 
PADDs I-IV 

1 1 6,01 1 

97,61 1 

84.1 

55, 1 25 

42,486 

1 4,853 

418 

27,215 

1 3,434 

395 

1 , 1 05 

14 ,934 

. 

. 

26,829 
··- ' 

212,358 

1 6,31 9 

1 96,039 

14,934 

210,973 

1 83,278 

0 

0 

PADD V 

10,751 

7,908 

73.6 

4,362 

3,546 

1 74 

3,372 

1 ,009 

53 

1 ,062 

. 

. 

!IIi 
2,002 

, ·· ·  . :  

1 7,401 

1 , 134 

16 ,267 

1 ,062 

1 7,329 

1 4,059 

0 

0 

Total U.S. 

NPC Adjusted 
Total NPC Total 

1 26,762 . . .  

1 05,519 1 26,762 

83.2 . . .  

59,487 71 ,643 

46,032 55,299 

15,027 18,052 

418 502 

30,587 36,745 

1 4,443 . . .  

448 . . .  

1 , 1 05 . . .  

1 5,996 1 9,21 6 

1 2, 172 . . .  

663 . . .  

i):; ,:; :2,:;;;:-�j 
28,831 34,635 

.· '):�i�'>-':� :: :'�l�-�1� 
229,759 276,014 

1 7,453 20,967 

212 ,306 255,047 

1 5,996 1 9,216 

228,302 274,263 

1 97,337 237,065 

0 0 

0 0 
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NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF PETROLEUM I NVENTORIES 

AND STORAGE CAPACITIES I N  THE UNITED STATES 

INVENTORY AND STORAGE CAPACITY 

A. DISTILLATE FUEL OIL INVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

a. Total inventory reported to NPC . . . . . . . . . . . . . . . . . . . . . . .  

b. Percentage of line one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

If greater than zero, estimate what volume was: 
4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: Unavailable inventory 
7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fill . . . . . . . . . . . . .  

9.  Oil in transit by water from domestic sources (ex. Alaska) . 

1 0. Subtotal: Unavailable inventory outside of tankage 
(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12 .  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13.  Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14 .  Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . • . . .  

15 .  Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO DISTILLATE FUEL OIL 

1 6. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

1 7. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

18 .  Subtotal: Net available shell capacity (Line 16 minus 17) . . . .  

1 9. Unavailable inventory outside of tankage (from Line 10 above) 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----------
*Data excluded to protect confidentiality 

* * *Not applicable 

DISTILLATE FUEL OIL, I NCLUDING No. 4 FUEL OIL 
As of March 31  , 1 988 CThousands of Barrels> 

PADD IX PADD IY PADD IZ 
Total 

PADD I I  PADD I l l  
PADD I 

33,077 23,261 21 ,532 

4,067 1 4,357 8,851 27,275 20,084 19 , 1 1 1  

82.5 86.3 88.8 

' �� " 

. . . . . . 

. . . . . . 

. . . . . . 

67 1 , 1 24 3,270 4,461 4, 105 4,610 

. . . . . . 

. . . . . . 

725 4,003 4,051 8,779 8,214 7,466 

1 2,861 60,374 20,022 93,237 64,384 45,502 

595 3,349 1 , 1 00 5,044 5,072 4,572 

1 2,266 57,025 1 8,922 88,213 59,31 2  40,930 

67 1 , 1 24 3,270 4,461 4, 1 05 4,6 10  

1 2,333 58,149 22, 192 92,674 63,41 7 45,540 

1 ,942 4,722 935 7,599 5,029 2,795 

0 . 0 . 0 . 

Total U.S. 

PADD IV 
Total 

PADD V NPC Adjusted PADDs I-IV 
Total NPC Total 

2,267 80,1 37 9,1 75 89,312 . . .  
1 ,805 68,275 7,375 75,650 89,312 

79.6 85.2 80.4 84.7 . . .  
52,580 4,667 57,247 67,585 

1 5,695 2,708 18,403 21 ,727 

2,754 1 46 2,900 3,424 

397 397 469 

1 2,544 2,562 15 , 106 1 7,834 

. 12,535 928 13,463 . . .  

. 444 52 496 . . .  

. 550 550 . . .  

353 13,529 980 14,509 1 7, 129 

. . . 1 1 ,733 . . .  

. . . 695 . . .  
.. 

. . ' . 
61 9 25,078 1 ,859 26,937 31 ,802 

·" ·. ··· .. 

789 203,932 1 7, 128 221 ,060 260,982 

488 1 5, 176 1 , 1 37 1 6,313 1 9,259 

301 1 88,756 1 5,991 204,747 241 ,723 

353 13 ,529 980 1 4,509 17 , 129 

654 202,285 1 6,971 219,256 258,852 

1 79,571 1 3,986 1 93,557 228,51 2  

1 1  1 5,434 799 16 ,233 1 9, 165 

. 363 0 363 429 
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NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF PETROLEU M  I NVENTORI ES 

AND STORAGE CAPACITIES I N  THE UNITED STATES 

INVENTORY AND STORAGE CAPACITY 

A. RESIDUAL FUEL OIL INVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . . . .  

a. Total inventory reported to NPC . . . . . . . . . . . . . . . . . . . . . . .  

b. Percentage of line one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . • . . . . . . . . . .  

Memo Item: Unavailable inventory 

7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fill . . . . . . . . . . . . .  

9. Oil in transit by water from domestic sources (ex. Alaska) . 

10.  Subtotal: Unavailable inventory outside of tankage 
(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 2. Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

13.  Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 4. Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . • • . . . . . . . . . . .  

15.  Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO RESIDUAL FUEL OIL 

1 6. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

1 7. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 8. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

1 9. Unavailable inventory outside of tankage (from Line 10 above) 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

• Data excluded to protect confidentiality 
• "Not applicable 

-

RESIDUAL FUEL OIL 
As of September 30, 1 987 (Thousands of Barrels> 

PADD IX 

1 , 1 1 9  

. 

. 

. 

1 8  

. 

. 

1 87 

2,690 

90 

2,600 

1 8  

2,61 8 

0 

0 
-

PADD IY 

1 0,733 

. 

. 

. 

78 

. 

. 

1 ,701 

28,517 

1 ,900 

26,617 

78 

26,695 

0 

0 
--- ----·-

PADD IZ 

1 ,025 

. 

. 

. 

5 

. 

. 

304 

4,747 

202 

4,545 

5 

4,550 

0 

0 
-

Total 
PADD II PADD I l l  PADD I 

21 , 1 90 2,877 1 0,898 

1 2,877 2,996 9,841 

60.8 1 04.1 90.3 

. . . 

. . . 

. . . 

1 01 148 1 93 

. . . 

. . . 

2,1 92 737 1 ,530 

35,954 7,697 28,396 

2,1 92 547 1 ,467 

33,762 7,1 50 26,929 

1 01 1 48 1 93 

33,863 7,298 27,1 22 

0 0 0 

0 0 0 

Total U.S. 

PADD IV 
Total 

PADD V NPC Adjusted 
PADDs I-IV 

Total NPC Total 

437 35,402 9,015 44,417  . . .  

727 26,441 6,235 32,676 44,417  

1 66.4 74.7 69.2 73.6 . . .  

10 , 135 2,995 13 , 130 1 7,848 

1 6,306 3,240 1 9,546 26,569 

5 , 163 1 79 5,342 7,261 

1 1 , 143 3,061 14,204 19,308 

. 153 239 392 . . .  

. 201 90 291 . . .  

. 1 1 6 1 1 6  . . .  

28 470 329 799 1 ,086 

. 3,777 741 4,518 . . .  

. 318  1 23 441 . . .  

1 06 4,565 1 , 1 93 5,758 7,827 

1 ,402 73,449 1 0,486 83,935 1 1 4,094 

83 4,289 603 4,892 6,650 

1 ,319  69,160 9 ,883 79,043 1 07,444 

28 470 329 799 1 ,086 

1 ,347 69,630 10,212 79,842 1 08,530 

58,696 8,897 67,593 91 ,880 

0 0 0 0 0 

0 0 0 0 0 
--·- -
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NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF PETROLEUM INVENTORIES 

AND STORAGE CAPACITIES IN THE UNITED STATES 

INVENTORY AND STORAGE CAPACITY 

A. RESIDUAL FUEL OIL INVENTORY 

1 .  Total inventory reported to the Department of Energy . . . . . .  

a. Total inventory reported to NPC . . . . . . . . . . . . . . . . . . . . . . .  

b. Percentage of line one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. Minimum operating inventory . . . . . . . . . . . . . . • . . . . . . . . . . . . .  

3. Difference (Line 1 minus 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If greater than zero, estimate what volume was: 

4. Seasonal inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. In  anticipation of planned maintenance . . . . . . . . . . . . . . . .  

6. Other operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Memo Item: Unavailable inventory 
7. Pipeline fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Refinery lines and operating equipment fill . . . . . . . . . . . . .  

9.  Oil in transit by water from domestic sources (ex. Alaska) . 

10 .  Subtotal: Unavailable inventory outside of tankage 
(Lines 7, 8, and 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 .  Tank bottoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12 .  Plant fuel and pipeline prime mover fuel . . . . . . . . . . . . . . .  

1 3. Lease stocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14 .  Total (Lines 10, 1 1 ,  12, and 13) . . . . . . . . . . . . . . . . . . . . . . .  

1 5. Alaskan crude oil in transit by water . . . . . . . . . . . . . . . . . .  

B. STORAGE CAPACITY ASSIGNED TO RESIDUAL FUEL OIL 

1 6. Shell capacity of tankage in operation . . . . . . . . . . . . . . . . . . . .  

1 7. Tank tops and safety allowance . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 8. Subtotal: Net available shell capacity (Line 16 minus 17) . . . . .  

1 9. Unavailable inventory outside of tankage (from Line 10 above) 

20. Total operating system capacity (Lines 18 and 19) . . . . . . . . . . .  

21 . Maximum operating inventory . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C. IDLE BUT USABLE CAPACITY/NEW CAPACITY 

22. Shell capacity of idle tankage . . . . . . . . . . . . . . . . . . . . . . . . . . .  

23. Tankage under construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --
• Data excluded to protect confidentiality 

" * Not applicable 

RESIDUAL FUEL OIL 
As of March 31 , 1 988 CThousands of Barrels> 

PADD IX PADD IY PADD IZ 
Total 

PADD I I  PADD I l l  
PADD I 

17 ,653 2,871 1 4,320 

1 ,044 7,905 1 ,850 10,799 2,934 1 0,847 

61 .2 1 02.2 75.7 

� 

. . . . . . 

. . . . . 

. . . . . . 

12  69 5 86 1 62 1 92 

. . . . . . 

. . . . . . 

1 87 1 ,779 31 1 2,277 780 1 ,488 

2,926 28,003 5,727 36,656 7,889 28,1 52 

99 1 ,770 280 2,149 576 1 ,491 

2,827 26,233 5,447 34,507 7,313 26,661 

1 2  69 5 86 1 62 1 92 

2,839 26,302 5,452 34,593 7,475 26,853 

526 954 20 1 ,500 1 35 3,098 

0 0 0 0 0 0 -----

Total U.S. 

PADD IV 
Total 

PADD V NPC Adjusted PADDs I-IV 
Total NPC Total 

361 35,205 8,852 44,057 . . .  
646 25,226 6,668 31 ,894 44,057 

1 78.9 71 .7 75.3 72.4 . . .  
12,889 2,991 1 5,880 21 ,936 

12 ,337 3,677 1 6,014 22,1 21 

1 ,648 365 2,013 2,781 

1 0,689 3,31 2 14,001 1 9,340 

. 130 263 393 . . .  

. 1 98 96 294 . . .  

. 140 1 40 . . .  

28 468 359 827 1 , 1 42 

. 3,827 712 4,539 . . .  

. 373 151 524 . . .  

. .. 
1 23 4,668 1 ,222 5,890 8 , 136 

: 

1 ,402 74,099 1 0,723 84,822 1 1 7, 169 

83 4,299 632 4,931 6,8 1 1  

1 ,319  69,800 10,091 79,891 1 10,358 

28 468 359 827 1 , 1 42 

1 ,347 70,268 1 0,450 80,71 8 1 1 1 ,500 

59,461 8,655 68, 1 1 6  94,093 

0 4,733 531 5,264 7,271 

0 0 0 0 0 -L___ 
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APPEND I X  F 

THE IMPACT OF 
PETROLEUM FUTURES MARKETS ON INVENTORY LEVELS 

Energy future s have grown dramatica l l y  in both u s age and im­
portance s ince the 1 9 8 4  Nationa l Pe tro leum Counc i l  ( NPC ) report 
on inventor ie s and s torage capac ity . Future s markets have 
provided a me ans for ind ividua l s  and bu s ine s s e s  to counter price 
volati l ity by tran s ferr ing price ri sk . Crude oi l future s ,  
introduced in 1 9 8 3 , have matured in the pa s t  f ive years ; crude 
oil  options and heat ing o i l  options began trad ing in 1 9 8 6  and 
1 9 8 7 , respective ly . 

I n  addition , futures markets have provided both the indus try 
and the pub l ic with price d i scovery and price transparency . 
Price d i scovery i s  the proc e s s  through wh ich value i s  determined 
via the co l l e c t ive compe t i t ive interac t ion of many individual  
buyers and s e l l e r s . Price trans parency provide s the price o f  
each tran s action qu ickly , with wide d i s s emination through many 
public in format ion channe l s . 

The wor ld ' s  l arge s t  market for trad ing energy future s and 
opt ions is the New York Me rcanti le Ex change ( NYME X )  where future s 
contrac ts for crude o i l , heat ing o i l , un leaded g a s o l ine , and 
propane , and opt ions contrac ts for crude oi l and heating o i l  are 
offered and traded . 

The I nternationa l Petro leum Exchange o f  London trade s 
future s in crude oi l and gasoil , as  we l l  as opt ions in gaso i l . 
Ene rgy futures tr ading on NYMEX began in 1 9 7 8  wi th the introduc ­
tion o f  heat ing o i l  future s . Gasol ine future s were introduced in 
1 9 8 1  and crude o i l  future s be gan trading in 1 9 8 3 . C rude o i l op­
tions were initiated in November 1 9 8 6  and heating oi l op t ions 
s tarted trad ing in June 1 9 8 7 . 

I n  add i t ion to the se forma l trad ing marke t s , the re i s  active 
trad ing in in forma l energy forward market s such a s  the " B rent 
Cargo , "  and " Duba i Cargo " marke t s  for crude o i l , and the " Ru s s ian 
Gas o i l , "  " L i ttlebrook Lottery , "  and " Bo s ton B ingo " markets  for 
petro leum products . The re are s ign i fi c ant d i f ferenc e s  between 
the s truc ture of the forma l future s ve rsus the in forma l forward 
markets . Future s markets are sub j ect to sub s tan t i a l  regu lation 
and overs ight . I n  the United State s , the Commodi t i e s  Future s 
Trad ing Commi s s ion i s  the federal regu lating agency . Forward 
markets operate outs ide of the s e  regulatory s tr i c tur e s . A l s o , 
future s markets are requ i red to fu l f i l l  the price d i sc overy and 
pr ice transparency ro l e s  di scu s s ed above . By the nature o f  the ir 
activity , forward marke t s  can contr ibute to th i s , but they are 
not lega l ly required to do so . However , many med i a  s e rv i c e s  do 
report the i r  impre s s ions and knowledge o f  th i s  in format ion as it 
become s ava i l ab l e  to them . 
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THEORY AND FUNDAMENTALS OF FUTURES /OPTIONS MARKETS 

Futur e s  and future s  options marke t s  exi s t  pr imar i ly for the 
purpo s e  of price - r i sk tran s fer , or hedging . Th i s  is accomp l i shed 
by the buying and s e l l ing o f  future s and opt ions contrac t s . 
Typical l y , hedge r s  shi ft ac tua l  or antic ipated c a sh-market pr i c e ­
r i sk expo s ure to speculat ive trader s ,  who make capi ta l ava i lab le 
to ab sorb thi s  r i sk , or to other cash-market part ic ipant s in 
future s and options marke ts who wi sh to ho ld oppo s ing cash-market 
r i s k  expos ur e s . 

Specul ation , typ i ca l ly the attempt to buy low and s e l l  high 
without invo lveme nt in phys ical markets , a l s o  mot ivates the 
trad ing of future s  and option s . 

I n  cash , future s ,  and options marke t s , price i s  a func tion 
o f  s upp ly and demand . Cash market pr ices  are a funct ion o f  
supply and demand for the phys ical commod ity . Future s  and 
options pr ice s are a func t ion of supp ly and demand for future s 
and opt ion s contrac t s . I n  a typical marke t , however ,  futur e s  and 
phys ical market price s converge , at least at the c l o s ing o f  
futures tr ad ing for a particular contract month . 

Future s repre s ent a lega l ly bind ing contrac t to make or take 
de l ivery of the commod i ty spe c i f ied in the c ontrac t , and to honor 
all terms and obl igations accepted when a pos i t ion i s  i n i t iated . 
The terms o f  a l l  future s contracts , except price , are determined 
by the ru l e s  o f  the commod i ty exchange with , i n  the Un i ted 
S tate s , the approval of the Commodity Future s Trading Commi s s ion . 
The s e  terms inc lude contrac t uni t , qual i ty spec i f i c a t ions , and 
de l ivery location . For petro leum future s ,  the contract un i t  i s  
the s ame for mos t  contracts , 1 , 0 0 0  barre l s , except for the ga s o i l  
contrac t o n  the Inte rnationa l Petro leum Exchange o f  London , where 
the gas o i l  contrac t un i t  i s  1 0 0  metr ic tons ( approxima te ly 7 4 6  
barre l s ) .  Qua l ity spec i f ica tions and de l ivery po ints  for each 
product vary among th e exchanges . 

Future s can be bought or sold ; in the c a s e  o f  the forme r , i f  
the contract i s  he ld to matur ity , then the ho lder i s  requ i red to 
accept del ivery of the commodi ty spec i fied in the contract 
accord ing to all  o f  the terms de l ineated in the future s contrac t . 
Should one s e l l  a futures contract and hold i t  to matur i ty , then 
one become s ob l i gated to make de l ivery of the commod i ty spec i f ied 
according to all of the terms and cond i t ions of the contract . 
Future s  contrac t s , however , typica l ly do not go to de l ivery . I n  
fac t , the vo lume o f  o i l  tr aded in future s marke t s  f a r  exceeds 
vo lume s traded in phy s i c a l  markets . 

Options are contrac ts repre senting the r i ght , no t the ob l i ­
gation , to make or take de l ive ry o f  the under l y i ng future . 

Both futures and options can be held to matur i ty or 
exerc i s ed , at wh ich t ime all contrac tua l te rms and cond i t ions 
mus t  be honored . 
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INFORMAT ION FLOWS AND PRICE D I SCOVERY 

From the many transac tions in the marke t ,  ins tantaneous 
( i . e . , up- to-the - s econd ) in format ion on factors that determi ne a 

commod ity va lue - - current and expected pr ice s ,  cos t o f  s torage , 
handl ing , tran s port ation , and a ho s t  o f  other e l ements - - enters 
the future s and options market . Th i s  in format ion immed iately i s  
re flected i n  pr ices . Th i s  i s  the " p r i c e  d i s covery " a spect o f  
future s trading . 

Future s and opt ions pric e s , in turn , in fo rm the market o f  
commod i ty va lue s , imp l ied s torage c o s t s  and intere s t  rate s , and 
uncertainty about future price s . 

HEDGING ALTERNATIVE S  

Hedg ing wi th futures and opt ions pre sents a l ternative s  for 
managing th e r i sk-reward trade -o f f  th at ari s e s  from price and 
vo lat i l i ty expo sure . 

B road ly speak ing , a hedge i s  the a s sumpt ion o f  a future s or 
option s  market expo sure oppo s i te an actual or ant i c ipated c a sh­
market exposure . U s ing futures or opt ions , the f i rm can reduce 
its ca sh-market expo sure to price change s and vo l a t i l i ty change s 
to a min imum acceptable leve l , or e l imin ate i t  a lmo s t  e nt i re ly .  

A hedge can be des igned with a l arger corporate ph i lo s ophy , 
for ins tance , to ach ieve a de s ired re turn , or with a tran s ac t i on­
by-transact ion focus to minimi z e  the f i rm ' s  expos ure to r i sk on 
each tran s act ion . 

PETROLEUM INDUS TRY ACTIVI TY 

Mo st o i l  compan i e s  act ive in the future s marke t operate a s  
hedgers t o  reduce the i r  bu s ine s s  r i sk , rather than a s  s pecu­
lators for f in anc i a l  ga i n . Tables  F- 1 ,  F - 2 ,  and F - 3 pre s ent the 
po s i tions for gasol i ne , No . 2 fue l o i l , and crude oi l held by 
speculator s and hedge rs on NYMEX as o f  March 1 9 8 8 . 

To better under stand the extent o f  invo lvement in the petro­
leum futures market by d i f ferent segments of the o i l  indu s try , 
the NPC surveyed pr imary d i s tr ibution sys tem c ompan i e s  and bulk 
plant operator s in the s econdary di str ibution s y s tem . 

Mo s t  compan i e s  s tated that the future s or forward markets  
did not a f fect the i r  inven tory leve l s . The results  of  the s urvey 
are shown in Tab l e  F- 4 . 

Table F - 5 s hows the vo lume o f  contracts traded on NYMEX and 
the ac tua l vo lume s del ivered . The very sma l l  percentage o f  
phy s i c a l  de l ive r i e s  s upports the content ion that the future s and 
forward markets do not have a s igni f i c ant bear ing on petro leum 
inventor i e s . 
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TABLE F- 1 

NYMEX REGULAR UNLEADED GASOLINE POS ITIONS 
AS OF MARCH 1 9 8 8  

Open Int erest  
Long 

Numb er Numb er Numb er 
o f  o f  o f  

* 

Shor t  

Contrac ts Firms Contract s  

Reportab le § 

Hedgers 

Ref iners 5 , 4 1 3  1 5  9 , 86 3  
Re s e l lers 2 1 , 59 2  3 1  1 6 , 2 7 8  
End-Users 2 , 5 6 1  3 7 , 5 6 2  

Total Hedgers 29 , 5 6 6  4 9  3 3 , 7 0 3  

Speculators 3 , 468 1 0  2 , 0 2 1  

Total Rep ortab l e  33 , 03 4  35  ' 7 24 

Non-ReEortab le , r  1 3 ' 1 6 1  1 0 , 3 7 2  
**  Total Op en Int eres t 46 , 09 6  4 6 , 09 6  

* 

Numb er 
o f  

F irms 

1 8  
2 9  

8 

5 5  

8 

Numb er o f  contract s  out s tanding at the end o f  the trading month o f  
March . 

§ Firms or individuals hold ing 2 5  contracts ( 1 , 0 00  b arrel s  p er 
contract )  or more . 

,!Firms or  individuals  ho lding fewer than 25 contrac t s . E s t imated  by 
NYMEX to be 60 p ercent speculator s , 40 percent hedgers . Only b roker s have 
access  to this informat ion . 

* * 
The to tal market exposure is less  since many companie s hold b o th long 

and short posit ions . 

Source :  New York Mercant ile Exchange (NYMEX) Research Department . 
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Reportable § 

Hedgers 

Re finers 
Re sellers 
End-Users 

To tal Hedgers 

Speculators 

To tal Reportab le 

Non-Reportab l e  ,I 

TABLE F-2 

NYMEX NO . 2 FUEL OIL POSITION S  
AS O F  MARCH 1 9 88 

Open 
Long 

Numb er Numb er 
of o f  

Contrac ts Firms 

1 , 634  6 
1 6 , 53 5  1 6  

1 , 69 9  4 

1 9 , 9 1 8  2 6  

I ,  7 7 2  7 

2 1 , 69 0  3 3  

22 , 5 6 1  
* * 

Total Open Int eres t 44 , 20 1 

* 

* 
Int erest  

Short 
Numb er Numb er 

o f  o f  
Contrac t s  F irms 

8 , 908  15  
1 1 , 34 0  2 3  

2 , 90 6  6 

2 2 , 9 6 9  4 3  

5 , 808  1 1  

28 , 7 7 7  5 4  

1 5 , 2 3 9  

4 4 , 20 1  

Numb er o f  cont ract s  out stand ing at th e end o f  the t rading month o f  
March . 

§ Firms or individuals ho ld ing 25  cont rac t s  ( 1 , 000 barrels  per  
contrac t )  or more . 

,[Firms or individuals holding f ewer than 25  contrac t s . Es t imated by 
NYMEX to be  60 pe rcent speculators , 40  percent hedgers . Only brokers have 
access to this information . 

* *  
The total market expo sure is less since many companies ho ld b o th long 

and short posit ions . 

Sourc e :  New York Mercant ile Exchange (NYMEX) Re search Depar tment . 
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Reportab le § 

Hedgers 

Refiners 
Re sellers 
End-Users 

To tal Hedgers 

Speculators 

To tal Reportab le 

Non-ReEortab le �� 
* *  

Total Open Interes t 

* 

TABLE F-3 

NYMEX CRUDE OIL POS ITION S  
AS O F  MARCH 1 9 8 8  

02en 
Lon8 

Numb er Number 
of of 

Contracts  F irms 

3 7 , 230  3 0  
95 , 9 25 3 3  

6 , 049  6 

1 39 , 204 6 9  

1 3 , 943  1 5  

1 5 3 , 1 4 7  

53 , 4 2 1  

206 , 5 68 

* 
Int erest 

Sho r t  
Numb er Numb er 

o f  o f  
Contrac t s  F irms 

4 4 , 1 1 0  3 4  
7 2 , 1 1 7  4 2  

3 , 08 7  3 

1 19 , 3 1 4  7 9  

2 9 , 688  29  

1 4 9 , 00 2  

5 7 , 5 6 6  

206 , 5 68 

Numb er o f  contract s  outstand ing at the end o f  the trad ing month o f  
March . 

§ Firms or ind ividuals ho ld ing 2 5  contrac t s  ( 1 , 000 b arrels per 
contract )  or more . 

��Firms or ind ividual s  ho ld ing f ewer than 25 contrac t s . E s t imated by 
NYMEX to be 60  percent speculators , 40 percent hedgers . Only b rokers have 
access  to this information . 

* *  
The total market expo sure is less since many comp anie s hold b o th long 

and short positions . 

Source : New York Mercant ile Exchange (NYMEX) Re search Department . 
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TABLE F- 4 

PETROLEUM FUTURES AND OTHER FORWARD MARKETS 

1 .  H a s  there genera l l y  been a change i n  your phy s i c a l  
i nventory leve l s  due to the pre sence o f  t h e  petro l e um  
future s a n d  forward marke ts ? 

2 .  

3 .  

Number o f  Re s ponde nts 

No change : 3 5 5  
Gene r a l l y  h igher , b y  3 8 % : 3 
Genera l ly l ower , by 3 6 % : 1 0  
May be h i ghe r o r  lowe r , depending on marke t economi c s : 3 6  

by p l u s  o r  minus 1 0 %  o r  l e s s : 1 3  
b y  p l u s  o r  minu s  1 0 - 2 5 % :  1 2  
by p l u s  o r  minus more than 2 5 % : 1 1  

Approx imate the l eve l of invento r i e s  ( i n b ar re l s ) owned 
(whether or not in cus tody , a s  noted above ) a nd comm i t ted 

the U . S .  market on March 3 1 , 1 9 8 8 : 

Total Ave r age 

Crude O i l  3 5 3 , 6 4 1 , 1 9 3  6 , 8 0 0 , 7 9 2  
Produc t 4 1 7 , 0 3 5 , 0 0 6  2 , 5 5 8 , 4 9 7  

a .  Approximate the pe rcentage o f  the March 3 1 ,  1 9 8 8 ,  
invento r i e s  reported in Que s t ion 2 backed by hedge s 
( in barre l s ) :  

to 

Total Amoun t  Percen tage 
Amount Hedged H edged 

Crude O i l  2 0 6 , 2 5 5 , 2 9 0  2 5 , 4 5 3 , 5 1 2  1 2 . 3  
Produc t 1 4 9 , 4 5 7 , 7 7 7  9 , 2 2 2 , 6 3 8  6 . 2  

Total 3 5 5 , 7 1 3 , 0 6 7  3 4 , 6 7 6 , 1 5 0  9 . 7  

b .  T yp i c a l  percentage o f  your invento r i e s  b acked by h e dge s 
( i n b arre l s ) :  

Total Amount P e rcentage 
Amount Hedged Hedged 

Crude O i l  2 0 6 , 2 5 5 , 2 9 0  2 7 , 1 5 3 , 4 9 6  1 3 . 2  
Product 1 4 9 , 4 5 7 , 7 7 7  1 2 , 8 2 7 , 4 1 9  8 . 6  

Tot a l  3 5 5 , 7 1 3 , 0 6 7  3 9 , 9 8 0 , 9 1 5  1 1 . 2  

4 .  Wh ich o f  the fo l l owing mark e t s  h a s  your f i rm partic ipated i n  
( check a l l  t h a t  app l y ) : 

Petrol eum fu ture s (NYMEX , IPE , e tc . ) : 6 7  
Petro leum options ( NYME X )  : .3 2 
C a s h  fo rward ( Brent or Dub a i  crude o i l s , produc t marke t s  

s uch a s  " Bo s ton B ingo " for No . 2 o i l , the forward Ru s s i a n  
gaso i l  marke t ) : 2 0  

5 .  Wh ich o i l  commod i t i e s  have you t raded i n  the s e  marke t s ? 

No . 2 o i l / g a s o i l :  6 1  
Motor g a s o l ine : 5 1  
Crude o i l : 4 3  
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TABLE F-5 

NYMEX DELIVERIES OF CRUDE OIL AND HEATING OIL 
JANUARY-SEPTEMBER 1988 

( Thousands of Barrels per Day ) 

Del iveries 
as % of 

Alternative Exchange Trading Cumulative 
Contract Standard Del ivery for Total Vo lume (No .  Trading 

Month Deliveries Procedures Phys ical s Del iveries Contracts ) Volume 

Crude Oil 

Jan . 3 18 98 43 , 234 4 3 , 850 1 , 3 7 1 , 506 0. 03 
Feb . 849 1 4 1 , 092 4 1 , 942 1 , 5 2 0 , 630 0 . 08 
Mar . 946 0 50 , 83 2  5 1 , 7 78 1 , 675 , 3 6 1  0. 08 
Apr .  925 3 52 , 608 5 3 , 836 1 , 5 1 9 , 084 0 . 08 
May 753 297 5 5 , 784 56 , 8 14 1 , 663 , 987 0. 07 
Jun . 570 591 5 1 , 6 2 2  5 2 , 783 1 , 3 93 , 5 25 0. 08 
Jul .  5 2 1  6 2 4  4 6 , 648 4 7 , 790 1 , 2 45 , 3 38 0 . 10 
Aug. 660 3 50, 909 5 1 , 5 7 2  1 , 3 88 , 447 0. 05 
Sep . 3 5 7  1 3  4 7 , 02 8  4 7 , 39 8  1 , 749 , 649 0. 02 

Heating Oil 

Jan . 1 , 23 1  504 20, 768 2 2 , 503 53 1 , 05 5  0 . 33 
Feb . 490 1 , 804 1 8 , 297 1 8 , 591 5 6 1 , 5 4 1  0 . 4 1  
Mar . 355 314 1 5 , 513 1 8 , 182 459 , 74 2  0. 1 5  
Apr . 3 09 3 1 5  13 , 970 1 4 , 594 3 80 , 559 0. 16 
May 1 77 3 7 7  8 , 6 2 1  9 , 075 33 7 , 805 0. 13 
Jun . 396 159 9 , 6 2 1  10 , 1 76 2 9 8 , 859 0 . 19 
Jul . 5 7 7  299 6 , 758 7 , 634 264 , 736 0 . 33 
Aug . 570 268 6 , 748 9 , 584 3 2 9 , 744 0. 2 5  
Sep . 3 6 7  264 6 , 359 6 , 990 3 4 1 , 1 2 2  0 . 18 

Source : New York Mercantile Exchange (NYMEX) Research Department .  
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APPENDI X  G 

THE S TRATEG IC PETROLEUM RESERVE 

The Strategic Petroleum Re serve Program wa s created by the 
Energy Pol icy and Con s e rvation Act ( P . L .  9 4 - 1 6 3 ) , enacted on 
December 2 2 ,  1 9 7 5 . In the a ftermath of the 1 9 7 3 - 1 9 7 4  Arab oi l 
embargo , Congr e s s  dec l ared i t  to be u . s . po l i c y  that a r e s e rve o f · 

up to one b i l l i on b arre l s  o f  crude o i l  and / or petrol eum produc ts 
be e s tab l i shed to reduce the impact o f  d i s rupt i ons i n  pe tro leum 
suppl ies  or to c arry out the ob l igations o f  the Un i ted State s 
under the I nterna tional Energy Program . 

The S trategic Petro l eum Re serve ( SPR)  may not be drawn down 
unle s s  the Pre s ident determine s that a national ene rgy s uppl y  
shortage exi s t s  that i s , o r  i s  l i k e l y  t o  be , o f  s igni f i c an t  s cope 
and durat ion 1 i s  o f  an emergency nature 1 may cau s e  ma j or adver s e  
impact on nat iona l s a fety and the nationa l economy 1 and r e s u lt s , 
or i s  l ike ly to r e s u l t , from an interruption in imported petro­
leum supp l ies , s abo tage , or an act of God . 

The Energy Pol icy and Conservation Ac t requ i red s ubmi s s ion 
to the Congre s s  of an SPR plan to detai l the propo sa l s  for de­
s igning , con s tructing , and f i l l ing the Re s erve . The SPR P lan , 
submi tted on Febru ary 1 6 , 1 9 7 7 , and e f fect ive on Apr i l  1 8 , 1 9 7 7 , 
discu s s e s  the deve lopment and impl ementat ion o f  the Re s erve . 

The s chedule for fi l l ing the Re s e rve was acc e lerated by SPR 
P lan Amendment No . 1 ,  submi tted to the Congre s s  on May 2 5 , 1 9 7 7 . 
Amendment No . 2 to the SPR P l an , submi tted May 1 8 , 1 9 7 8 , author­
i zed an i ncrease in the SPR s i z e from 5 0 0  mi l l i on barre l s  to one 
b i l l ion barre l s  of s tored o i l  and detai led plans for government 
storage o f  7 5 0  mi l l ion barre l s . On October 3 1 , 1 9 7 9 , the D i s ­
tribution P l an for the SPR , Plan Amendment No . 3 ,  wa s s ubmi tted 
to Congre s s . Th i s  amendment wa s replaced on December 1 ,  1 9 8 2 , 
when a new " Drawdown " ( D i s tr ibution ) P l an ( Amendment No . 4 )  for 
the use o f  the SPR wa s transmitted to Congre s s . Th i s  plan , re­
quired under the Energy Emergency Preparedne s s  Act of 1 9 8 2  and 
now in e f fec t , provide s for primary use of market procedure s for 
the drawdown , s a l e , and d i s tr ibution of crude o i l from the SPR . 

The SPR fac i l i ty deve lopme nt program i s  currently de s igned 
to provide a cumu l at ive s torage c apac i ty of 7 5 0  mi l l ion barre l s 
and a final drawdown / d i s tr ibut ion c apabi l i ty o f  4 . 5  mi l l i on 
barre l s  per day ( MMB / D )  • 

Over the l a s t  1 2  years , the SPR has acqu i red and deve loped 
s ix underground c rude o i l  s torage fac i l i t i e s  i n  s a l t  dome s along 
the gul f coa s t s  of Texas and Lou i s iana and a government-owned 
mar ine terminal on the Mi s s i s s ippi Rive r at S t . Jame s , Loui s i ana . 
The s ix s torage s i tes  are Bayou Choc taw , Weeks I s l and , We s t  
Hackberry , and S ulphur Mine s i n  Lou i s i ana , and B ryan Mound and 
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Big H i l l  in Texas . The s e  s ix s torage s ites  are organ i z ed i n to 
three d i s tr ibut ion sys tems ( known as the S e away , Te xoma , and 
Cap l ine Group s for the commercial pipe l ine systems they draw on ) 
and are connected by Department o f  Energy ( DOE ) p ipe l ine s to 
comme r c i a l  c rude o i l  p ipe l ine network s and mar ine terminal 
fac i l i t ie s  for drawdown / d i stribut ion . 

Tab l e  G- 1 provides a s ummary o f  SPR i nventor ie s ,  s torage 
capac i t i e s , and drawdown capabi l ities  a s  of March 3 1 , 1 9 8 8 , and 

TABLE G- 1 

STRATEGIC PETROLEUM RESERVE 
INVENTORY , CAPACITY , AND DRAWDOWN CAPABILITY 

1 9 8 8  AND PROJECTED 1 9 9 2  
(Millions of  Barre ls ) 

March 3 1 , 1988 Proj ected 1 9 9 2  
S torage Drawdown S t o rage Drawdown 

Stocks Capacity Rat e* Stocks Capac ity Rate 
SPR S i t e s  (bbl )  (bb l)  (B /D)  (bb l )  (bbl )  (B /D )  

Seaway Group 

Bryan Mound 204 226 1 . 1 0 2 2 6  2 2 6  1 . 1 0 

Texoma Group 

Wes t  Hackberry 1 87 189  1 . 40 2 1 9 2 1 9 1 . 40 

Sulphur Mines § 2 6  26  

Big Hill,! 0 0 0 . 00 1 60 1 60 0 . 93 

Cap line Group 

Bayou Choctaw 5 2  5 6  0 . 48 7 2  7 2  0 . 48 

Weeks Is land 7 2  7 3  0 . 5 9 7 3  7 3  0 . 59 

Pipelines & Tanks 4 

To tal System 5 4 5  5 7 0  3 . 5 7  7 5 0  7 5 0  4 . 5  

* Distribution system c onstraint s limit current drawdown capab ility . 

§ Sulphur Mine s to b e  decommiss ioned by 1 9 9 2 .  

,!Big Hill site currently under development . 

Source : U . s .  Department o f  Energy - Petro leum Reserves Offic e . 
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tho se pro j ected for 1 9 9 2  under current deve l opme nt p l ans . The 
current p l ans provide for the future ( 1 9 9 2 )  d e c ommi s s i o n i n g  o f  
the Su lphur Mines 2 6 -mi l l ion-barre l s torage fac i l i ty w i th re­
pl acement capac ity through the expans ion of two other s to rage 
s i t e s , Big H i l l  and Bayou Choc taw . 

F i gure G- 1 provid e s  a s chema t i c  v i ew o f  the current and 
p lanned SPR d i s tr ibut ion s y s t em . 

I n  l ate 1 9 8 4 , the S P R  i n i t i ated a d i s tr ibut ion enhancement 
program to en sure that the SPR d i s tr ibution c apab i l i t y  wi l l  ade­
qua tely s upport the S PR drawdown per fo rman ce . Th i s  program wa s 
prompted by a ma j or de c l ine in fore ign c rude o i l  demands by the 
Midwe s t  re finers , r e s u l t i ng in the conver s ion t o  natural g a s  
tran smi s s i on o f  two ma j or inters tate p i pe l i ne s to wh ich t h e  S P R  
was connec ted ( S eaway a n d  Te xoma ) . The d i s tr ibut i o n  enhancement 
program has been d e s i gned to incre a s e  the S PR ' s d i s tr ibut ion 
capab i l ity from its 1 9 8 6  l eve l of 2 . 3  MMB / D  to 4 . 5  MMB / D , and to 
provide waterborne acce s s  to at l e a s t  two mar i ne t e rmin a l s  w i t h i n  
each s tor age group . 

As o f  March 3 1 , 1 9 8 8 ,  SPR i nventory was 5 4 5  mi l l ion barre l s  
o f  crude o i l  i n  s torage , a n  incre a s e  o f  2 3 3  mi l l ion barre l s  over 
the March 3 1 ,  1 9 8 3  level of 3 1 2  mi l l ion barre l s  as reported in 
the previous National Petro leum Counc i l  ( NPC ) s tudy . SPR s torage 
capac i ty incre a s ed 2 5 9  mi l l ion barre l s  dur ing the s ame pe r io d , to 
5 8 0  mi l l ion barre l s  on March 3 1 ,  1 9 8 8 , from 3 2 1  mi l l ion b a r re l s  
o n  March 3 1 ,  1 9 8 3 . The s y s tem ' s drawdown and d i s tr ibut i on c apa­
bi l i t i e s  have a l s o  been improved s ince the previou s NPC report ; 
current l y ,  SPR i nvento r i e s  can be drawn down a t  the rate o f  3 . 5  
MMB / D  and d i s tributed a t  a rate o f  3 . 0  MMB / D  c ompared to a draw­
down / d i s tr ibu tion r ate o f  1 . 7  MMB / D  in 1 9 8 3 . The d i f ference 
between dr awdown r a te s and d i s tr ibu t ion rates current ly is due to 
l imitations on pipe l i ne throughpu t . The s e  l im i t a t i o n s  w i l l  be 
overcome by 1 9 9 2 . 

QUE S T I ONNAI RE ON THE S T RATEGIC PETROLEUM RE S E RVE 

The NPC sent i t s  que s t ionna1re on the S tr a t e g i c  P e t r o l eum 
Res erve to the 3 8 1  c ompan i e s  in the p r ima ry d i s t r ibut ion s y s t em 
and rece ived 99 re s pons e s  ( s e e  Appe ndix D for a c opy o f  the 
que s t ionnaire ) .  Each re spondent s a id tha t the e x i s tence o f  the 
SPR has no t redu c ed the amount o f  o i l  it rou t i n e l y  ho lds i n  in­
ventory . ---I n  add it ion to th i s  centr a l  conc l u s i o n , the que s t i o n­
naire requ e s ted c e r t a i n  o th e r  in formation , and th e r e s po n s e s  
provide add i t ional i n s i ght into how the comp an i e s  v i ew the S P R  
program . 

The que s t ionna i r e  r e qu e s ted a characte r i z a t ion o f  the re­
sponde nt : l arge re f i ner , sma l l  re finer , marke t e r , t e rm i n a l  
operator , pipe l i n e . A lmo s t  hal f o f  the re spond e n t s  were re f in e r s  
- - 1 6  o f  the 9 9  w e r e  re f in e r s  w i th more t h a n  1 7 5 , 0 0 0  B / D capa­
c i ty , and 3 2  we re re f in e r s  with 1 7 5 , 0 0 0  B / D  capac i ty or le s s . 
One-quarter o f  the r e s pondent s we re petro l eum produ c t s  mark e te r s . 
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CAPLI N E  GROU P 

CAPLINE (CC) MID-WEST 
REFINERIES 700 800 

PIPELIN E (IL, I N , M I ,OH,WI,) 

WEEKS ST. JAMES, LA 480 480 ISLAN D TERMINAL 

(lBD) 

590 590 BAYOU 

CHOCTAW 
400 437 

LOCAP 
PVT SOUTHERN 

TERMINAL 
PI PELINES LOU ISIANA 200 200 (ST. JAMES, LA) REFINERIES 

Figure G- 1 .  Current and Planned Strategic Petroleum ReseiVe Distribution System 
for the Seaway, Texoma, and Capline Groups. 

SOURCE: Department of Energy, SPR Annual Report, February 1 5, 1 988, p. 1 8. 
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Concern ing que s t ion 4 a ,  " Do you agree with early drawdown o f  
SPR s tocks dur ing a n  energy emergency ? " , nearly two-th i rd s  o f  the 
respondents agreed , whi l e  2 0  d i s agreed with the s trategy and 1 6  
had no op inion . Ninety percent o f  the re finers agreed with the 
strategy . 

Que s t ion 4b a sked , " I s your company l ike ly to partic ipate in 
an auction for SPR o i l ? "  Ove r hal f of a l l  respondents ( 5 2 of 9 9 )  
answered "No , " and another f ive o f fered no opinion . The 
compan i e s  that indicated th at they would not part i c i pate were for 
the mo s t  part non-re finer s ,  repre sent ing about 8 0  pe rcent o f  the 
nonre finer respondents ( 4 1 of 5 2 ) . In contra s t , nearly a l l  o f  
the l arge r e f iners and two-th irds o f  the sma l l  re finer s an swered 
that they wou ld l ike ly take part in an SPR auc t i on . Put anothe r 
way , 8 6  percent o f  the respondents l ikely to p ar t i c ipate in an 
auction are re finers . 

Que stion 4c , " I s  your company fami l i ar with and do they have 
an op inion o f  the DOE Drawdown P l an ? "  shows that genera l l y  re­
finer s are fami l iar with the p l an and other type s of compan i e s  
are un fami l i ar with it . The que s t ion asked for further comments 
from those fami l i ar with the plan , which are reproduce d  i n  the 
fo l lowing pages . Th e comment s ,  as  s ubmitted by 3 3  respondent s ,  
were provided to the National Petro l eum Counc i l  by D e l o i tte 
Ha skins & S e l l s , without attr ibution . As can be seen , many o f  
the re finers commented that purchas e s  o f  SPR o i l  s hould i n  s ome 
way be re s tr i c ted to U . S .  re finers . 

The re spon s e s  to the survey are shown in Tab l e  G- 2 ,  fo l l owed 
by th e comment s to que s tion 4c . 

TABLE G-2 

RESULTS OF STRATEGIC PETROLEUM RESERVE SURVEY 

1 .  Which o f  the following cat egories b est  categorize your companies operat ion? 

Numbe r  Perc ent 

Ref iner with more than 
1 75 , 00 0  B /D capacity 16 1 6 . 2  

Re finer with 1 75 , 000 B /D 
capacity or less 3 2  3 2 . 3  

Petroleum produ c t s  market er 2 5  25 . 3  

Pub lic warehouse  terminal 
operat or 10 1 0 . 1 

Pipeline 8 8 . 1  

Other 8 8 . 1 

Total 99 1 00% 
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TABLE G-2 ( Continued ) 

2 .  What is the d istribut ion of  your company ' s  crude oil c onsump t ion by PADD ? 

PADD I 
PADD II  
PADD I I I  
PADD IV 
PADD V 

No Crude 

Rep orted Barrels from 
Questionnaire 1 - Crude Oil 

1 3 , 489 
5 3 , 0 3 1  

130 , 2 4 2  
10 , 844 
4 1 , 5 9 0  

O i l  Consump tion 45 . 2% 

3 .  Has the existence o f  the SPR reduced the amount o f  oil  you rout inely hold 
in inventory ?  

1 0 0% o f  re spondent s reported n o  change .  

4a . Do you agree with the early drawdown o f  SPR stocks during an emergency ?  

Y e s  N o  Ab stain 

Re finer with more than 
1 7 5 , 000 B /D capac ity 1 4  1 1 

Re finer with 1 7 5 , 000 B /D 
capac ity or less 28  4 

Petroleum products marketer 1 2  7 6 

Pub lic warehouse terminal 
operator 3 4 3 

Pipe line 4 1 3 

Other 2 3 3 

To tal 6 3  2 0  1 6  
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TABLE G-2 ( Cont inued)  

4b .  Is your company like ly to participate in an auc t ion for SPR o i l ?  

Ye s No Ab s t a in 

Re finer with more than 
1 7 5 , 000 B /D capac ity 1 5  1 

Re finer with 1 7 5 , 000 B /D 
capac ity or l e s s  2 1  1 1  

Pe troleum produc t s  market e r  4 20  1 

Public warehouse t e rminal 
operator 1 8 1 

Pipeline 7 1 

Other 1 6 1 

To tal 4 2  5 2  5 

4c .  I s  your company fami liar with and do they have an opinion on the DOE 
Drawdown Plan? 

Yes  No Ab st ain 

Re finer with more than 
1 7 5 , 000 B /D capacity 14 1 1 

Re f iner with 1 7 5 , 000 B /D 
capacity or l e s s  1 5  1 7  

Petroleum product s  marke ter 2 2 2  1 

Pub l ic warehouse t erminal 
operator 9 1 

Pipe line 7 1 

Other 1 6 1 

Total 3 2 6 2  5 
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COMMENTS ON THE SPR RELEASE PROGRAM 

1 .  The dec i s ion to open s a l e s  to a l l  intere s ted b idder s  pro­
vide s an opportuni ty for non-re finers to acqu i r e  and ho ld 
SPR crude , awa i ting the inevitabl e  r i s e  i n  price be fore 
re se l l ing . B idders on SPR o i l  shou ld be requ i red to demon­
s trate working interest owne rship in operat ing re f i ne r ie s 
pr ior to the acceptance o f  bids . Open s a le s wi l l  only s e rve 
to a l low intermedi ar ie s to ach ieve pro fit at  the expe n s e  o f  
the u l t imate consumer . 

[ C ategor i e s  that be s t  fit  thi s  company ' s  operat ion : re f iner 
wi th 1 7 5 , 0 0 0  B /D c apac ity or le s s ; petroleum produc ts 
marketer ;  p ipe l ine . ]  

2 .  Supports an SPR owned and contro l led by the federa l  govern­
ment , as we l l  a s  the early drawdown pol icy of the current 
admin i s tration . 

Supports an SPR targe t o f  7 5 0  mi l l ion barre l s  to be com­
pleted by 1 9 9 5  us ing general funds . Spec i fi c a l ly , fi l l ing 
the SPR to 7 5 0  mi l l ion barre l s  by 1 9 9 5  provide s a f i nite 
c apac i ty and a date certain when i t  mus t  be f i l l ed . 

[ Category that be s t  fits  thi s  company ' s  operat ion : r e finer 
with more than 1 7 5 , 0 0 0  B / D  capac i ty . ]  

3 .  a .  I n  a s evere supply c r i s i s , u . s .  re finers shou ld have 
f i r s t prior i ty to purchase SPR crude o i l . 

b .  The re s hould be a l imitat ion on the quant i ty o f  SPR 
c rude o i l  an i nd ividua l buyer c an purcha s e  i n  a month . 

[ Category that be s t  f i t s  th is company ' s  operat ion : r e f iner 
wi th 1 7 5 , 0 0 0 B / D  c apac ity or l e s s . ]  

4 .  The Department o f  Ene rgy reque s ted pub l i c  i nput a s  the SPR 
D rawdown P l an wa s be ing deve loped . The c orpor at ion ' s 
comment s can be summar i z ed as fol l ows : 

a .  E l igible  bidde r s  from SPR o i l  should be l imi ted to bona 
f i de dome s ti c  re finer s . Only a dome s tic  re f iner can 
re f ine SPR crude into a produc t and de l ive r it to the 
publ ic fast enough to mitigate the e f fec t s  of an o i l  
d i s ruption . A l s o , l imit ing e l igib l e  b i dder s  t o  dome s ­
t i c  re f iners wi l l  permit the s a l e s  terms to be s imp l i ­
f i ed . 

b .  The S P R  drawdown s chedule shown at the top o f  page 2 
( o f  the NPC " 1 9 8 8  Survey o f  The S trate gic Petroleum 

Re s e rve " )  i s  unre a l i s tica l ly opt imi s t i c . I t  c an be 
expec ted that reach ing the pol i t ical consensus  
nece s s ary to  dec l are an  emergency wi l l  t ake a l ong 
t ime . The two -phase sys tem descr ibed below wou ld 
a l l eviate that prob lem . 
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In the fir s t  pha se o f  the propo s ed system ,  SPR crude 
wou ld be cont inua l l y  o f fered f o r  s a l e  at a premium 
above the current market price for c omparab le crude . 
In general , there wou ld be l i ttle market for the 
highe r-pr iced SPR crude in t ime s o f  adequate supp ly . 
As supp ly became t ight as a re s u l t  o f  an antic ipated 
o i l  d i s ruption , some buyers might fee l i t  prudent to 
pay the premium for SPR crude in orde r to a s s ure the ir 
supply . 

As SPR c rude s a l e s  rose above some prede termined leve l , 
th i s  wou ld tr i gger phase two , the auc t i on sys tem out­
l ined in the current SPR S a l e s  Regu lat ions . 

Th i s  propo sed sys tem expedite s  SPR drawdown by tr ig­
gering the auction through market force s rather than 
pol i tical dec i s ions . By trigger ing the auc tion 
e ar l ier , consumers wi l l  s u f fer fewer consequenc e s  o f  an 
oil d i s rupt ion . 

[ Categor i e s  that be s t  fit  thi s  company ' s  operation : re finer 
with more th an 1 7 5 , 0 0 0  B / D  capac i ty ; pe tro l eum produc t s  
marketer ; pipe l ine . ]  

5 .  Wh i le we operate a re f inery located in PADD I I I , our crude 
supply ori gi nate s in southea s t  Utah and northwe s t  New 
Mexico . 

We do not fee l that the SPR Drawdown P l an wi l l  have a 
s ign i f icant impact on our operation . 

[Categor i e s  that best  fit thi s company ' s  operation : r e f iner 
with 1 7 5 , 0 0 0 B / D  capac ity or le s s . ]  

6 .  Sys tem should be te s ted periodica l ly to ver i fy drawdown 
capab i l i t i e s  -- appropr i ate to te s t  system . 

[ Category that be s t  f i t s  th i s  company ' s  operat ion : o ther . ]  

7 .  Norma l ly pe s s imi s t ic about governme nt re gu l ated s upply 
programs . Th i s  ha s been worked on and may work . Would h ave 
pre ferred bidders  to be l imi ted to re finers but " free 
marke t "  should preva i l . S t i l l  concerned about logi s t i c s  
sys tem . 

[ Category that be s t  fits  th is company ' s  ope rat ion : refiner 
with more th an 1 7 5 , 0 0 0  B / D capac ity . ]  

8 . Although not yet adequate ly te s ted , we agree that the com­
petitive market mechani sm should e f fective l y  d i s tr ibute S PR 
o i l  to re finers  qu ickly , wi thout con s train t , and on an 
economic bas i s  wh ich wi l l  bene f i t  the u l t imate consumer . 
However , we bel ieve that : 
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a .  S P R  s tocks shou ld be a l l ocated by compe t i tive auct ion 
only to dome s tic r e f iners and without the sma l l  re­
f i ners b ias wh i ch accompanied contro l s  under the now­
exp i red Emergency Petro leum Al locat ion Ac t ( 1 9 7 3 - 8 1 ) . 
A price-auct ion sys tem wi l l  a l low c rude o i l  to move to 
the geograph i c  areas where it  wi l l  be mo s t  h igh l y  
valued and wi l l  serve as a n  incentive to con s e rvat ion . 

b .  Rece ipts from the sale  o f  SPR s tock s should be used at 
a l a te r  date to purchase o i l to re f i l l  the SPR . Pur­
cha s e s  shou ld be made when oil supp l i e s  are plenti fu l  
i n  order to prevent upward pre s sure on wor ld o i l  
pr ices . 

[ C ategory that b e s t  fits  th i s  company ' s  operat ion : r e f i ne r  
with more than 1 7 5 , 0 0 0  B /D capac ity . ]  

9 .  The supp ly avai lab l e  to j obber s  and d i s tr ibutors a nd o ther 
independent marketers i s  critical  becau s e  they supp ly sma l l  
towns and rura l  area s , more than 8 0  percent o f  home heating 
oi l , and more than 7 5  percent o f  a l l  s e rvice s tat ions . 

[ Category that be s t  fits  th i s  company ' s  operation : pub l ic 
warehous e  terminal  operator . ]  

1 0 . Gener al ly support the marke t-or iented compe t i t ive b i dd ing 
approach embodied in the SPR Drawdown P l an , Amendmen t  No . 4 ,  
December 1 ,  1 9 8 2 . However , we fee l  that purch a s e s  should be 
re s tr i c ted to u . s .  re finers , the i r  purch a s ing age nt s , and / o r  
trad i t iona l supp l i e r s . Such re strictions would fac i l i tate 
rapid d i s tr ibut ion of produc ts der ived from SPR crude oi l to 
c on s umer s  at the t ime of emergency . Un l imited acce s s  cou l d  
lead t o  hoard ing o r  specu lat ion b y  tho s e  not norma l ly en­
gaged i n  crude o i l  supply ac tivi tie s ,  might cause de lays 
bec au s e  of l ack of expert i s e  in arrang ing de l iver i e s , and 
could e xacerbate market vo l at i l ity bec au s e  of added vol ume , 
timing , and price unc ertainty a s soc iated with r e s a l e  o f  SPR 
o i l  crude o i l . The re i s  a need to a s s ure that the c rude o i l  
i s  used t o  a l l eviate the emergency supp ly c ond i t ions that 
e x i s t  a s  oppo sed to being he ld for speculat ive gains . 

[Category tha t  b e s t  f i t s  th i s  company ' s  operat ion : re f iner 
with more than 1 7 5 , 0 0 0  B / D capac ity . ]  

1 1 . The pub l ic auc t ion shou ld be re s tr i c ted to end-us e r  re f iners 
that are located wi thin the Uni ted S tate s . Export o f  SPR 
crude oi l shou ld not be a l lowed . Tr ade r s  and speculators  
shou ld not be e l igible to  bid . 

[ Category that be s t  f i ts th i s  company ' s  operation : re f i ner 
wi th 1 7 5 , 00 0  B / D  c apac i ty or l e s s . ]  

1 2 . There shou ld be some method to prevent " concern s " that wou ld 
pro f i t  mos t  from a s hortage from buy ing up or b idd ing to an 
exce s s ive leve l tho s e  s tocks intended to avert a c r i s i s . 
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[Category th at be s t  fits  th i s  company ' s  operation : 
petro leum produc t s  marketer . ]  

1 3 . We have two comments : 

a . The o i l  shou ld be only made ava i lable to e l igible re­
finer s . Other part ic ipant s wi l l  con fu s e  d i s tr ibut ion 
and l ead to inc rea s e  in price s to the consume r . 

b .  PADD V i s  at a d i s tr ibut ion d i s advantage for th i s  :o i l . 
We wou ld l ike to see an a l location made ava i lable to 
PADD V re finers . 

[Category that be s t  fits  th i s  company ' s  operation : re f in er 
with 1 7 5 , 0 0 0 B / D  c apac ity or l e s s . ]  

1 4 . A pr ice- compe tit ive s a l e s  procedure , with awards going to 
the h i ghe s t  bidders , is fine within the context of a tru ly 
free and open market . We wou ld not s upport th i s  procedure , 
however ,  in the event that there were any re s tr i c t ions or 
o ther infringements on the free market proce s s , s uch a s  
free z ing the f i r s t  purchaser re l at ionship o n  dome s t i c  crude 
o i l s  or the ins t i tution o f  crude o i l  or product pr ice 
contro l s . Imp l ementation o f  a product ' s  a l location sys tem 
would a l s o  seem to us to require some me thod o f  a l locat ing 
crude o i l , inc lud ing a l locat ion of SPR drawdown . 

[Category that be s t  fits  th i s  company ' s  operation : ;re f iner 
with more than 1 7 5 , 0 0 0  B / D  c apac ity . ]  

1 5 . On Augus t  1 4 , 1 9 8 7 , we provided comments on the propo s ed 
appe ndix to the final ru le for " The S a l e  o f  S trategic . 
Petro leum Re serve ; S tandard S a l e s  Provi s ions . "  Among our 
pr imary concerns are : the requ irement to furn i sh wr i tten 
confirmation of any verbal correc t ions with i n  two days ; the 
as s e s sment of l iqu idated damage s for f a i lure of the 
purchaser to complete de l ivery arrangements ; the reduc t ion 
of  the t ime from seven days to f ive days for s chedu l ing o f  
del iverie s ;  the provid ing o f  f i r s t  pr ior i ty to the h ighe s t  
pr ice o f fers ; the requirement that a purcha s e r  mus t  accept 
crude o i l  regard l e s s  of charac te r i s t i c s ; and the requ i re ­
me nt that a purchaser i s  deemed t o  have rece ived a ma i led 
notice on the s ec ond day a fter its d i s patch i n  order to 
repleni sh fund s within five bu s ines s days and , thereby , to 
comp ly wi th the payment and pe r formance guarantee . I n  addi­
tion , we are  conce rned that the p l an has  no  provi s ion . to 
accommodate , on a pr ior ity ba s i s , de l iver i e s  o f  SPR o i l  to 
o f fset de l iver i e s  under the fair- shar ing program . 

[Category that be s t  fits  th i s  company ' s  operation : re f iner 
with more than 1 7 5 , 0 0 0  B / D capac i ty . ]  

1 6 . The un iver s e  o f  bidder s shou ld be l imi ted to dome s t i c  re ­
finer s ; otherwi s e  fore ign countr i e s  with l arge o i l  produc­
t ions could purcha s e  the crude o i l to keep the supp ly 
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re s tr icted . 
prorated on 
pan i e s  wi l l  
agains t the 
s y s tem .  

A l s o , any o i l  go ing to our a l l ie s  shou l d  be 
the bas i s  of consumption . S ince sma l ler com­
not have the f inanc ial resourc e s  to c ompete 
ma j or s , we wou ld l ike to see s ome a l location 

[ Category that best fits  th i s  company ' s  operat ion : re f iner 
with 1 7 5 , 0 0 0  B /D c ap ac ity or le s s . ]  

1 7 . Dome s t i c  re finer s mu st be given the f ir s t  opportun ity to b id 
on S PR o i l . Only a fter re f inery needs are met shou ld bar­
re l s  b e  o f fered to o ther intere s ted part ie s . The DOE shou l d  
be mo s t  concerned w i t h  ma intain ing re f in ing output dur i ng a 
cr i s i s  and not who bids at the h ighe s t  price for S P R  c rude 
oi l . Under the pre s e nt p l an , i t ' s  fe as ib l e  that re f ine r s  
could be paying i n f l ated prices for SPR c rude o i l  that wa s 
purchased through trader s  by foreign comp an i e s  with c amou­
flaged U . S .  ope rations and large c ash re s erve s . 

[ Category that be s t  f i t s  thi s  company ' s  operation : re f iner 
wi th 1 7 5 , 0 0 0  B/D c apac ity or l e s s . ]  

1 8 . The drawdown program re l i e s  on two a s sumpt ion s : p i pe l i ne 
movement o f  SPR c rude o i l  to the re finery and " backed out " 
crude o i l  to s upply re finers not part ic ipat ing ( or l o s ing ) 
at auct ion , or tho s e  phy s ically removed from ac cepting 
p ipe l ine c rude o i l . The va l id ity of the s e  a s s umpt ions i s  
que s t ioned . 

I f  a shortfal l i n i t i ate s the auction me chan i sm ,  wi l l  c rude 
o i l  avai lab i l i ty be indi s c r iminate on a reg ional bas i s  -- a s  
DOE hope s ?  Fai lure t o  identi fy regional shor t fal l s  could 
re sult in uneven crude oil d i s tribut ion , with one region 
suf fering at the expens e  o f  another . Al s o  not inc luded in 
DOE ' s  calculat ions is the t ime nece s s ary to move non­
p ipe l i ne c rude o i l  to certain de s t i nation s , particu l a r ly 
tho se s erved by mar ine s ources . 

The program shou ld be de s igned from a reg iona l ava i lab i l i ty­
di s tr ibut ion s cenario not solely a price-di s tr ibut ion 
s c enario . Comb ining the s e  me thods e n sure s a b a l anced d i s ­
tr ibut ion s cheme and e l iminate s any mark e t  d i s tortion s  based 
on a l ack of crude oil supply . 

[Categor i e s  that be s t  f i t  th i s  company ' s  operation : re finer 
with 1 7 5 , 0 0 0  B /D c apac ity or l es s ; pe tro leum produc ts 
marketer . ]  

1 9 . We are a spec i a l ty producer o f  aspha l t  and feeds tocks that 
cannot be made from genera l crude oi l s . The current bid 
system is  not conf ined to  bona f ide re finers , and wi l l  
l ike ly become a hos tage o f  crude o i l  trader s  and s pecu­
l ator s . 

[C ategory that be s t  f i t s  th i s  company ' s  operation : re f iner 
with 1 7 5 , 0 0 0  B /D c apac ity or l e s s . ]  
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2 0 . Limi t ing e l ig ib i l i ty to bid to bona f ide re finer s wi l l  re­
duce or e l iminate the po s s ib i l ity of other part i e s  man ipu­
lat ing SPR supp l i e s  ( for pro fit etc . ? ) whe n  they do not have 
a direct need . Such man ipulat ion cou ld delay rece ipt o f  
fini shed product s  to those who are s u f fer ing i n  a short fa l l  
s i tuat ion . 

[Category tha t be s t  fits th i s  company ' s  ope ration : re f iner 
with more than 1 7 5 , 0 0 0  B /D capac ity . ]  

2 1 . Wou ld b id ; the l ike l ihood o f  being ab l e  to out-b id a maj or 
company with ca sh is remote . Th i s  method o f  d i s tr ibution 
would force the company to shut down and hold its pre s ent 
cu s tomers hos tage to l arger re fining compan i e s  with far 
greater acce s s to cash , as  we l l  a s  its own produc t ion . Why 
not cons ider a percentage o f  crude o i l  run o f  the National 
Total and a l l ow for exchange s or s a l e s ? 

[ Category that be s t  fits  thi s  company ' s  operation : re f iner 
with 1 7 5 , 0 0 0  B / D  capac ity or l e s s . J  

2 2 . The compan i e s  e l igible to bid on the SPR o i l  shou ld be cer­
ti f ied re finers or companie s with cert i f ied proce s s ing dea l s  
with certi f i ed re finers ( a l l  u . s . ) . No broker s , trade r s , 
he at ing o i l  re s e l lers , doctor s , dent i s t s , etc . 

[ C ategory that be s t  fits  thi s  company ' s  operation : r e f iner 
with more than 1 7 5 , 0 0 0  B / D  capac ity . J  

2 3 . The petrochemical indus try needs acce s s  to crude o i l  in 
time s of emergency to " trade " with re finers to obtain feed­
s tocks to keep thi s c r i tical indus try operating . 

[Category that be s t  f i t s  th i s  company ' s  oper at ion : o ther . J  

2 4 . I n  the event o f  an emergency requ i r ing S P R  s a l e s , a bidd ing 
procedure s eems too ine f fec tive and r i sky . The t ime re­
quired to c omp l ete the bidd ing proce s s  and make de l ive rie s 
i s  exce s s ive and in the time o f  c r i s e s  would po s s ibly pro­
mote further pan ic . Cand idate s for de l ivery shou l d  be 
s creened in advance and on f i le ( updated per iodica l ly )  • The 
government shou ld e s t ab l i sh the pr ice of o i l  at the t ime o f  
c r i s e s  and begin d i s tr ibut ion immed iate ly , ba s ed o n  a pre­
estab l i shed ration ing program . 

[Categor i e s  that be s t  fit  th i s  company ' s  opera t ion : re f iner 
with 1 7 5 , 0 0 0 B / D  c apac ity or le s s ; petro leum produc ts 
marketer ; pub l ic warehou se termina l oper a tor ; pipe l ine ; 
other . J 

2 5 . We agree with early drawdown , but re a s s e s sment depend ing on 
duration of the emergency . 

We be l i eve the drawdown shou ld be a s s igned to re fine r s  on a 
capac i ty- and qua l i ty-re l ated bas i s  and that re finers not 
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obta ining o i l  on a bid bas i s  would be a l lowed to mee t  the 
bid for the i r  ent i t l ement . 

[ C ategory that be s t  f i t s  th i s  company ' s  operat ion : r e f iner 
with 1 7 5 , 0 0 0  B /D c apac ity or le s s . ]  

2 6 . The re shou ld be a f loor price on the o i l  s o ld . Th i s  pr i c e  
should be the greater o f  the average purcha s e  price o f  the 
o i l  within the S t rategic Petro leum Re s e rve o r  the average 
wor l d  mark e t  price on the day the emergency is dec l ared . 

[ C ategory that b e s t  f i t s  thi s  company ' s  operation : o ther . ]  

2 7 . The S ec retary o f  E nergy or the succe s s or to the author i ty o f  
the S e c re tary o f  Energy over drawdown o f  S P R  o i l  s hou ld e s ­
tab l i sh a floor price on the o i l  so ld . Thi s  p r i c e  shou ld be 
the greater of the aver age purchase  pr i c e  of the o i l  within 
the S trategic P e tro l eum Re s erve or the average compe t i t ive 
wor ld market price in e ffec t dur ing the per iod o f  the emer­
gency . 

[Category that be s t  f i t s  thi s  company ' s  operat ion : o ther . ]  

2 8 . The bidding proce s s  wi l l  lead to panic r i s e s  i n  the c rude 
market pr i ce s . I t  wi l l  not get the produc t s  to the are a s  o f  
the country where shortage s may deve lop and i t  wi l l  tota l ly 
exc lude the abi l ity o f  the sma l l  i ndependent re f iners from 
partic ipat ing and hence from supp lying the i r  mark e t  areas . 

[ Categor i e s  that be s t  f i t  thi s company ' s  operation : re f iner 
wi th 1 7 5 , 0 0 0  B / D  c apac i ty or le s s ; pe tro l eum produc t s  
marketer ; pipe l ine . ]  

2 9 . I t  i s  po s s ib le i f  not probab le an I EA ( Interna tional Energy 
Age nc y )  emergency cou ld be dec l ared dur ing a drawdown of SPR 
o i l . I EA mandatory a l location wi l l  l ike ly con f l ic t  with the 
free market approach for SPR o i l . Dur ing an I EA emergency , 
procedures shou ld a l l ow for SPR crude o i l  to replace crude 
o i l  or product that a U . S .  company d ive rts to anothe r coun­
try in order to s ati s fy obl igations of the Uni ted S tate s to 
other I EA nations under the I nternational Energy Program ' s 
o i l - supp l y- shar ing agreement . Th i s  coul d  b e  done by e i ther 
a sale or a t iming exchange of SPR c rude o i l  to the u . s . 
company g iving up the c argo o f  o i l  to another I EA country . 
The princ iple behind such a po l icy wou ld be to e n sure tha t  
no U . S .  company i s  d i s advantaged b y  cooperating w i t h  the 
U . S . government and the IEA in mee t ing U . S . ob l igations in 
an l EA- tr igge red petro leum- shar ing program . 

With the unde r s t and ing that the a forement i oned " fa i r  
shar ing " or compen s at ion for companie s partic ipating in the 
I EA program wou ld take prior i ty over any other s e l l-o f f  o f  
SPR crude o i l , we support price-compe t i tive s a l e s  a s  the 
ba s ic me thod o f  d i s t r ibution o f  SPR c rude o i l . The be s t  
intere s t s  o f  the United S tate s  are s e rved when the market­
p lace is  re l i ed upon to the max imum extent pos s ib le . The 
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prov1 s 1on for the d irected sale  o f  up to 1 0  pe rcent o f  the 
SPR o i l  by the DOE Secre tary at marke t p r i c e s  o ffers  a me ans 
for deal ing with c r i t i c a l  needs th at are not met by the 
auction for whatever reason . 

We d i s agree that the l arge s t  po s s ib l e  unive r s e  o f  e l igible 
buyers ensure s the mo s t  e f fic ient d i s tr ibution o f  SPR c rude 
o i l . The partic ipation of fore ign intere s t s  and specu l ator s 
i n  the auc t i on cou ld deny or de lay the e f fi c ient d i s tr ibu­
tion of SPR o i l to u . s . consumer s  and impede the work i ng s  o f  
the marke tplace . We be l ieve SPR o i l , except for that por­
tion wh i ch i s  d i s cret ionary for di s tr ibut ion by the DOE 
Secretary under the SPR Drawdown P lan , should be made ava i l ­
able through c ompe t i t ive s a l e s  to a unive r s e  o f  buye r s  whi ch 
inc lude s only u . s .  re finers and / or the i r  h i s to r i c a l  
purchas ing agents . 

[ Category that be s t  fits  th is company ' s  operation : r e f iner 
with more than 1 7 5 , 0 0 0  B / D capac ity . ]  

3 0 .  Comments perta in ing to the DOE Dr awdown P l an , Amendment 
No . 4 ,  December 1 ,  1 9 8 2 : 

1 .  We concur with the General Ac count ing O f f ice ' s  ( GAO ) 
recommendat ions to Congre s s  as  found on page s v i i , 
vi i i , and 5 6  o f  GAO Eva luat ion o f  the Department o f  
Energy ' s  P l an to S e l l  O i l  from the S trategic Pe tro l eum 
Re serve , June 5 ,  1 9 8 5 . We are particularly in favor 
o f : 

1 . 1  Re s tr i c ting certain fore i gn purchas e s  o f  SPR o i l . 

1 . 2  Re s tr i c t ing the purchase o f  SPR o i l  by broker s  and 
tr ade rs . 

2 .  To enhance the deve lopment o f  intra-company contingency 
planning for react ing to a potent i a l  imp l ementation o f  
the S P R  Dr awdown P l an , we recommend that the DOE : 

2 . 1 E s tab l i sh a mechani sm for alert ing the petro l eum 
indu s try when an SPR drawdown i s  be ing con s ide re d . 
Add i t iona l l y , the e s tab l i shment and mai ntenance o f  
a compute r i z ed l i s t  o f  pro spe c t ive , prequa l i fied 
bidder s  wou ld be one way to exped i te not i fications 
and contr ibute toward the reduc t i on o f  the t ime 
de lay between " Dec l aration o f  Emerge ncy " and 
" Noti f ication of Award , "  an ac tion we s trongly 
enc ourage . 

2 . 2  Recogn i z e  there i s  a need to cons truct Not i c e s  o f  
S a l e  t o  permit bids for sweet crude , or sour 
crude o i l , i n  pre ference to perhap s requ i r ing a 
bidder to quote on both crude o i l  qua l i t i e s  a s  a 
qua l i ficat ion for award . 
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2 . 3  Expand the SPR Annua l / Quarter ly Repor t , pub l i shed 
by the u . s . Department of Energy , A s s i s tant 
S e c re tary for Fos s i l  Energy , O f fi c e  of Petro leum 
Re s erve s , to show with in SPR s torage locations , 
not only the on-hand inventor i e s  b roken down i nto 
sweet and s our crude oi l groupings ( Tabl e  6 ,  page 
8 ,  SPR Annua l / Quarte r ly Report ,  February 1 5 , 
1 9 8 8 ) , but further deta i l ing tho s e  location 
invento r i e s  by SPR s pec i fications ( i . e . , I , I I , 
I I I , IV , & V) . Then the vo lume s reported with i n  
e ach s pe c i f icat ion should be c ro s s -re ferenced to 
the spec i f ic country / crude o i l  name s and vo lume s 
wh i ch compr i s e  the re spect ive S P R  location 
inventory spec i fication . 

2 . 4  O f fer for s a l e  now , f ive-ga l lon s amp l e s  repre­
sentat ive of the various SPR c rude spec i f ications 
wh ich would be o f fered for s a le from the var ious 
SPR s torage locations dur ing an emergency . Th i s  
wou ld permit pro spec tive b idde r s  t o  a s s e s s  further 
the re fin ing yields th at we wou l d  expec t to re ­
ce ive f rom the SPR , the re sul t s  o f  which have a 
bear ing on the ultimate pr i c e  b id . 

3 .  The December 3 1 ,  1 9 8 7  SPR crude i nventory data indi­
cate that 65 percent of the 5 4 0  mi l l ion barre l s  in 
s torage is s our crude o i l . I n  contra s t , only about 2 5  
percent o f  our company ' s  norma l dai ly re f i n ing runs are 
sour c rude o i l . From our po int o f  view , and probab ly 
many of our u . s .  dome s t ic re finery compe t i tor s , the SPR 
c rude o i l  qua l i ty in inventory appears to be imba l anced . 
Thus , we woul d  encourage future SPR c rude o i l  buys 
sweet c rude o i l . I n add it ion to c ap i t a l  appropr i a t ion 
outl ays that wou ld be required , perhaps s ome balanc ing 
over t ime cou ld be ach ieved , a long with o ther te s t  
bene f i t s , through outr ight " s our te s t  s a l e s , "  app lying 
that revenue rece ived to o f f s e t  par t i a l ly swe e t  c rude 
o i l  cos t s . Otherwi s e , DOE ' s  ant i c ipated demand for SPR 
crude oil  may be optimi s t i c , becau s e  U . S . r e f ining 
requ irements  for s our crude oil are gene ra l ly le s s  at  
th i s  time , because many re finers are no t equ ipped to 
hand le s igni fi c ant quant i t i e s  o f  s our c rude o i l . 

[Category that be s t  fits th i s  company ' s  operation : 
re finer with more than 1 7 5 , 0 0 0  B / D  c apac i ty . ] 

3 1 . Fo l l owing are two s peci fic comments to exce rpt s from the 
Strategic Petrol eum Re s e rve Drawdown P l an , Amendmen t  No .  4 
( in quo te s ) ,  a s  wel l  as  a general SPR comment i n  i tem 3 .  

1 .  " The pr imary purpo s e  o f  the SPR s a le s  and d i s tr ibu tion 
proce s s  w i l l  be to provide addit ion a l  s upp l i e s  o f  
petro leum t o  dome s t i c  energy marke t s  on a t ime ly bas i s , 
to sub s t i tute for s upp l ie s  interd icted due to a maj or 
fue l s upp ly d i s ruption . The SPR o i l  d i s t r ibution 
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proce s s  i s  intended pr imari ly to supp l ement national 
petro leum supp l i e s . "  

Comment : The DOE shou ld con s ider r e s tr i c t ing s a l e s  to 
dome s t i c  re f iners , the i r  purchas ing agents , and / o r  tra­
dit ional supp l iers  of crude oil for dome s tic consump­
tion . B id s  from l arge numbers o f  unqua l i f ied b idde r s  
o r  specu lators wou ld tend t o  over load the s y s tem and 
de lay the timely de l ivery of SPR o i l . 

2 .  " I n deve l oping the SPR d i s tr ibut ion sys tem , s torage 
s i te s have been located in areas tha t are h igh ly ac ce s ­
s ible  t o  ma j or commerc ial  d i s tr ibut ion s y s tems , inc lud­
ing inte r s tate p ipe l ine s and mar ine port and termina l 
fac i l i t ie s . The s e  locations permit S PR c rude o i l  to be 
introduced rapidly into the normal u .s. c rude o i l  d i s ­
tribut ion sys tem , i f  pe tro leum supp l i e s  t o  the United 
State s are inte rrupted • . •  A s igni f i c ant port ion o f  
th i s · crude o i l  i s  trans ferred inland through three 
ma j or inte r s tate pipe l ines originat ing in the Gu l f  
Coa s t . The three pipe l ine s are the S e away and Texoma 
Pipe l ine s , both terminat ing at Cushing , Okl ahoma , and 
the Capl ine P ipe l ine , which terminate s at P atoka , 
I l l inoi s . "  

Dur ing the initial  s tage o f  an eme rgency s upply d i s rup­
tion , i t  may be d i f f icult to de termine i t s  s ign i f i ­
cance , scope , and duration . I n  fac t ther e  could be 
many " fa l s e  al arms . "  The ini t i a l  pan i c  response to 
such perce ived emergenc ies  could , in and of i t se l f , 
c au s e  unnece s s ary adverse economic a f fe c t s  on the 
nat iona l economy . Because of th i s  and the above ­
ment ioned time - l ag fac tor , i t  wi l l  be i ncumbent upon 
the SPR to have approx imate ly 1 0 percent , or 7 5  mi l l ion 
barr e l s , of SPR o i l  ava i l able for immed i ate de l ive ry 
into connec t ing c rude o i l  trunk l ine carriers . 
Knowledge o f  th i s  ins tant ava i l ab i l i ty would tend to 
mi tigate a pan ic re sponse s uch as hoard ing and 
d i s rupt ive price run-ups . 

S ince i t  i s  ant ic ipated tha t there could be many with­
drawa l s  and recharging o f  th i s  1 0 pe rcent increment , it  
would have to be part o f  the system which is  de s igned 
to handl e  repetitive withdrawa l s  from a s a l t  c avi ty 
wi thout an adverse e f fec t on the cavi ty s truc tural 
integr ity . Th i s  spec ial  SPR r e s e rve shou ld also be 
located whe re it  i s  unnec e s s ary to d i s rupt the trading 
pattern of the ex i s t ing U . S .  f l ag fleet , i . e .  i t  shou ld 
be d irectly connec ted to the dome s tic pipe l ine sys tem . 
I t  i s  s ugge s ted th at such a r e s e rve shou ld be located 
in  the Capl ine are a , wh ich has acce s s  to 5 mi l l ion 
barre l s  per day of u .s. ref inery capac ity and which 
would s a t i s fy one of the ma j or s tudy recommendat ions 
for the Decembe r  1 9 8 4 National Pe tro l eum C ounc i l  s tudy 
on the S trategic Pe tro leum Re s e rve , wh ich recommended a 
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sh i ft o f  at  l e a s t  1 0 0  mi l l ion barre l s  o f  rema in ing S P R  
f i l l  to be p l aced in the C ap l ine /LOOP comp lex . 

[ C ategory that be s t  fits  thi s  company ' s  operation : 
re f iner with more than 1 7 5 , 0 0 0  B / D  c apac i ty . ]  

3 2 . We bel ieve the DOE shou ld cont inua l ly s tudy the 1 9 8 2  Draw­
down P l an to ensure that it is re spon s ive to the change s 
that have occurred in the internat iona l c rude o i l  mark e t  
s ince tha t t ime . The emergence o f  the c rude o i l  market and 
the dominant ro le o f  the New York Merc an t i l e  Exchange s ince 
1 9 8 2  wi l l  put a premium on rapid governmen t  re sponse to any 
future c r i s i s . Speed wi l l  be e s sent ia l . The drawdown p l an s  
shou ld b e  examined period ica l ly to ensure adequate supp l i e s  
wi l l  be made avai l able rapidly t o  b lunt price s p ike s tha t  
wi l l  o therwi s e  occur . 

[ C a tegory tha t be s t  fits  th i s  company ' s  operation : 
petro l eum product s  marketer . ]  

3 3 . Our company i s  not particularly fam i l i ar with the drawdown 
p l an . Genera l ly ,  we favor a quick respons e  by the gove rn­
ment to he lp moderate any initial  price s urge . Any huge 
r i s e  in the pr ice of o i l , such as from l ate 1 9 7 9  through 
e ar ly 1 9 8 0 , i s  terr i f ic for the o i l  indu s try in the short 
run , but detrimenta l in the long run . The s i tuation i n  1 9 7 9  
wa s de f i n i te ly aggravated by pan i c  or exce s s ive buying , 
whether becau s e  o f  hoarding or speculat ing on future 
incre a s e s .  Betwee n  1 9 7 9  to 1 9 8 1 , comme r c i a l  o i l  s tocks ro se 
1 0 - 1 1 5  percent above what i s  probab ly norma l ly carr ied on 
aver age . Today , one could argue that commerc i a l  inventories  
are  probab ly about 10  percent be low a " no rma l " leve l , more 
because of a perce ived over supply rather than the exi s tence 
o f  s trategic r e s erves . The ma in reason that our Company i s  
c arryi ng a l i t t l e  l e s s  than we have i n  the p a s t  i s  a fee l ing 
tha t o i l  is read i l y  ava i l able to be purch a s ed , and not so 
much bec au se the SPR e x i s t s . However , i n  the event of a 
supp ly c r i s i s , the pre s ence o f  the SPR wou ld de finitely 
moderate the de s ire to buy and carry exc e s s ive i nventory . 

One way to be s t  uti l i z e  the pre sence o f  the S P R  wou l d  be to 
not re l e a s e  o i l unt i l  the spot price had r i sen by $ 5 - 8  per 
barre l . The f ac t  that the SPR is c l e arly "wa i t ing in the 
wings " to r e l e a s e  o i l , i f  nece s s ary , wou ld help l e s s e n  panic 
buying and thu s dampe n  a sharp pr ice r i s e , eve n w ithout 
having to re lease  o i l . Obviou s ly , th i s  approach wou ld 
he igh te n  the impact o f  the SPR a s  we l l  a s  avo i d  the 
country ' s  added c o s t  o f  beginning to re l e a s e  o i l  from the 
SPR i f  the suppos e d  cri s i s  turns out to b e  a fa l s e  a l arm . 
We are s upporte r s  o f  the SPR concept and wou ld l ike to s e e  
i t  emp loyed a s  e f fective ly a s  po s s ib l e . 

[Categori e s  that be s t  f i t  thi s  company ' s  operat i on : r e finer 
with 1 7 5 , 0 0 0  B / D c apac ity or le s s ; pe tro l eum produc ts 
marke ter ; pub l ic warehou se terminal operator . ]  
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APPEND I X  H 

CARIBBEAN STORAGE / TRANSSHIPMENT FAC I L I T IES 

The ne twork of fac i l ities  in the Caribbe an provide s an im­
portant , though some time s forgo tten , l ink in the u . s . petro leum 
supply chain . N i ne fac i l ities  together account for approx i ­
mate ly 1 3 3  mi l l ion barre l s  o f  s torage c apac i ty . O f  th i s  tota l , 
approxima te ly 8 0  percent i s  dedicated to the s torage o f  " di rty " 
product s ,  i . e . , crude o i l  and re s idual fue l  oi l .  The fac i l i t i e s  
thems e lve s and the i r  e s timated s torage capac i t i e s  a r e  e numerated 
in Tab l e  H- 1 .  

The se fac i l i t i e s  per form s everal func tion s . F ir s t ,  as  
trans shipment fac i l i t i e s , they serve a s imp l e  logi s t i c a l  func ­
tion , rece iving o i l  from tankers too large for u . s .  ports  and 
pumping o i l  to tanke r s  suitab le for u . s .  trade . Located c l o s e  to 
the world ' s  l arge s t  market , they add flexibi l i ty and e f fic iency 
to the supp ly and d i s tr ibution of imported c rude o i l  and re fined 

TABLE H- 1 

EST IMATED S TORAGE CAPAC ITIES OF CARIBBEAN FAC IL I T I E S  
(Mi l l ion s  o f  Barre l s ) 

l!Jpcation 

u . s . Terr itor i e s  
S t . Croix 
Puerto Rico 

Bahama s 
s .  Riding Po int 
Freeport 

Bonaire 

Curacao 

St . Luc i a  

St . Eus tat ius  

Aruba ( id l e ) 

Total 

D i rty 

3 0  
1 5  
1 5  

2 0  
5 

1 5  

1 0  

1 6  

5 

2 

2 6  

1 0 9  

H- 1 

C apac ity 
C l e an 

1 0  
1 0  

5 

5 

1 

1 

7 

2 4  

Tota l 

4 0  
2 5  
1 5  

2 5  
5 

2 0 

1 0  

1 7  

5 

3 

3 3  

1 3 3  



produc t s . A l s o , owing to the i r  location , the C a r ibbean f ac i l i ­
t i e s  s e rve an impor tant comme r c i a l  hedging r o l e  i n  the wor ld ' s  
o i l  marke t . U s ed by both re f iners and impo r t e r s  a s  we l l  a s  pro­
duce r s , a l be i t  u s ua l ly at d i f ferent t ime s , the f ac i l i t i e s  c an 
reduce the r i sk o f  ma j or p r i c e  fluctua t i o n s  on long-haul voyage s .  
For examp l e , C a r i bb e an termi na l s  we re exte n s i ve ly u s e d  by the 
Midd l e  E a s t  produc ing c ount r i e s  in 1 9 8 6  to mi n im i z e  the i r  r i sk s  
in " ne tback " c rude o i l  s a l e s . The s e  fac i l i t i e s  a l s o  s erve a 
commerc i a l  s pecu l a t i ve ro l e , a l l owing trad e r s  to take advan t a ge 
o f  p r i c e  movemen t s . 
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APPEND I X  I 

H I S TORICAL PERSPECTIVE ON 
REF IN ING CAPAC ITY UTI L I ZAT I ON 

As shown in Tab l e  I - 1 , re fining operat ion s in the United 
State s have continued to unde rgo s ign i f icant change s ince the 
1 9 8 4 Nat iona l Petro l eum Counc i l  repor t . The number of operable 
u . s .  re finerie s and the ir total crude oil  d i s ti l lat ion c apac ity 
bottomed out i n  1 9 8 5 . S ince then , de spite the numbe r o f  
re finerie s fa l l ing s l ightly , total crude o i l  d i s ti l l a t ion 
capac ity has incre a s ed by 4 0 0 , 0 0 0  barre l s  per day ma inly due to 
the react ivat ion o f  the 3 0 0 , 0 0 0  barre l per day Trans -Amer ican 
Re fining Co . re f inery in Good Hope , Lou i s iana . Re f inery 
ut i l i z ation rates have been on the incre a s e  s i nce 1 9 8 3  and are 
now approaching a more norma l range , from a h i s to r i c a l  
pe rspect ive , o f  between 8 5  and 9 0  percent . 

The Energy I n format ion Admi n i s tration ' s  ( E IA )  d e f i n i t ion o f  
operab le capac ity inc lude s capac ity th at h a s  been shut down but 

TABLE I - 1  

OPERABLE U . S .  REF INING CAPAC I TY TRENDS 

Crude O i l  
D i s t i l l at ion 

Number o f  Capac i ty at Ave r age 
Re finer ie s * Year End* Uti l i z at ionCJ[ 

Year at Year End ( MB / D ) § ( % )  

1 9 8 2  2 5 8  1 6 . 9  7 0  
1 9 8 3  2 4 7  1 6 . 1  7 2  
1 9 8 4  2 2 3  1 5 . 7  7 6  
1 9 8 5  2 1 6  1 5 . 5  7 8  
1 9 8 6  2 1 9  1 5 . 6  8 3  
1 9 8 7  2 1 3  1 5 . 9  8 3  

* 
Annua l  Energy I n formation Admin i s tration Re f inery Capa-

c i ty Surveys . 

§Thou s ands o f  barre l s  pe r day . 

CJ[
Energy I n formation Adminis trat ion , P etrol eum S upply 

Annual , 1 9 8 2 - 1 9 8 7 . 
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can be p l aced in operation within 30 days . There i s  s ome conce rn 
that th i s  de f i n i t ion overs tate s capac i ty i n  ac tua l u s e , and 
thereby under s tates  re finery ut i l i z ation . As a re s ul t , the E IA 
pub l i she s data on i d le c apac i ty and operating c apac i ty .  The u . s .  
month l y  ut i l i z at ion rate s for 1 9 8 8  on both an oper ab l e  and 
operating bas i s  are shown in Table  I - 2 . As the tab l e  indicate s , 
there has been a sub s tant i a l  shr inkage i n  the amount o f  " spare " 
re f i n ing c apacity in the Un i ted S tate s , with operat ing re finery 
ut i l i z at ion rate s now in the 9 0  percent range . Mor e  importantly , 
indus try down stream c onvers ion capacity i s  more fu l ly u ti l i z ed 
now . Downs tream convers ion c apac ity inc lude s vacuum d i s t i l l a­
tion , therma l and c atalytic c rack ing , catalytic hydrocrack i ng and 
hydrotre ating , and cok ing . Operating prob lems in th i s  re f in i ng 
sec tor can c au s e  d i rect and immediate reduct ions i n  l i gh t  product 
supp l ie s . As a re sult  of th i s  t ighten ing in re fin ing c apac i ty , 
product impor t s  now p l ay a more s igni f i c ant role i n  b a l anc ing the 
United S tate s ' s upp ly-demand picture . 

TABLE I - 2  

U . S .  REF INE RS ' MONTHLY UTI L I ZATION RATES , JANUARY-JUNE 1 9 8 8  

Month 

Jan . 
F eb . 
Mar . 
Apr . 
May 
June 
Ju l y  
Aug . 
Sept . 
Oct . 
Nov . 
Dec . 

* 

Gro s s  
I nput s 

to S ti l l s 
{ MB /D ) * 

1 3 , 1 7 2  
1 2 , 9 0 7  
1 3 , 2 4 1  
1 3 , 3 3 0  
1 3 , 6 3 0  
1 3 , 7 0 4  
1 3 , 8 0 3  
1 3 , 9 4 3  
1 3 , 3 5 6  
1 3 , 3 1 5 
1 3 , 3 4 1  
1 3 , 5 5 4  

Operable 
C apac ity 
{ MB /D )  * 

1 5 , 9 1 1  
1 5 , 9 1 6  
1 5 , 8 6 1  
1 5 , 8 6 1  
1 5 , 8 8 3  
1 5 , 9 2 9  
1 5 , 9 5 2  
1 5 , 9 5 8  
1 5 , 9 6 5  
1 5 , 9 4 6  
1 5 , 9 0 9  
1 5 , 9 1 9  

Operable 
Uti l i z a­
tion { % )  

8 2 . 8  
8 1 . 1  
8 3 . 5  
8 4 . 0  
8 5 . 8  
8 6 . 0  
8 6 . 5  
8 7 . 4  
8 3 . 7  
8 3 . 5  
8 3 . 9  
8 5 . 1  

Thou s ands o f  barre l s  per day . 

Operating 
C apac i ty 

{ MB /D ) * 

1 5 , 0 1 8  
1 4 , 8 8 0  
1 4 , 9 5 1  
1 4 , 9 2 1  
1 4 , 9 3 8  
1 4 , 8 4 3  
1 4 , 8 6 0  
1 4 , 9 0 8  
1 5 , 1 4 1  
1 5 , 1 1 4  
1 5 , 0 8 6  
1 4 , 8 8 7  

Operat i ng 
U ti l i z a ­
t i on { % )  

8 7 . 7  
8 6 . 7 
8 8 . 6  
8 9 . 3  
9 1 . 2  
9 2 . 3  
9 2 . 9  
9 3 . 5  
8 8 . 2  
8 8 . 1  
8 8 . 4  
9 1 . 0  

Sou rc e : Energy I n formation Admin i s tration , P e tro l eum 
Supply Month ly , January-June 1 9 8 8 . 
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Figure J-4. Distillate Fuel Oil Demand and Stocks -- Total U.S. 
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Data sources for the figures in Appendix J are : Energy Information Ad ministration, Petroleum Supply Annual, 
Volume 1 , 1 985, 1 986, 1 987; Petroleum Supply Monthly, Jan . - Dec. , 1 988. 

J- 3 





APPENDIX K 

METHODOLOGIES FOR DETERMINING PETROLEUM INVENTORIES 
AND STORAGE CAPACITY IN THE 

SECONDARY PETROLEUM DISTRIBUTION SYSTEM 





INTRODUCTION 

APPEND I X  K 

METHODOLOG IES FOR DETERMINING PETROLEUM 
INVENTORIES AND STORAGE CAPACI TY IN THE 
S ECONDARY PETROLEUM D I STRIBUT I ON SYSTEM 

The s econdary d i s tr ibution sys tem i s  compo sed of two 
sec tor s : bu lk p l ants and reta i l  motor fue l out l e t s . D i f fe rent 
methodo logi e s  were used to e s timate the s torage capac ity and in­
ventor ies  in each of the s e  sector s . A s trat i fied random s amp le 
o f  bu lk plant operators wa s surveyed to determine the i r  s torage 
capac ity and inventor i e s  a s  o f  March 3 1 ,  1 9 8 8 , and inventory a s  
o f  September 3 0 , 1 9 8 7 . E s t imate s for the tota l popu l at i on were 
pro j ec ted from the s e  data . The s torage c apac ity and inventor i e s  
a t  reta i l  motor fue l out lets were e s tima ted b a s ed o n  pub l i shed 
l i te rature and d i s cu s s ions wi th i ndus try exper ts . The s e  meth­
odologi e s  are de s c r ibed below .  

BULK PLANTS 

The Nation a l  Pe tro leum Counc i l ' s  1 9 8 8  Survey o f  P etro l eum 
Inve ntorie s  and S torage Capac ity in the S econdary D i s t r ibut ion 
System in the United S tate s wa s des igned to determine : 

• The to tal s torage capac i ty for s e l e c ted pe troleum 
pr·oduc ts in bulk p lants on March 3 1 , 1 9 8 8  

• The amount o f  d i s ti l l ate s tor age that wa s swi tchab l e  to 
motor gasol ine 

• The total l eve l  o f  inventory o f  s e l ec ted re fined petro­
leum products i n  bu lk plants as  o f  S eptember 3 0 , 1 9 8 7 , 
and March 3 1 ,  1 9 8 8  

• The impac t o f  the petro leum future s  market on i nven­
tor i e s  and s torage capac ity in bu lk p l ants . 

Scope of the Survey 

The s urvey was u sed to col lect s torage capac i ty and 
inventory data for motor gaso l ine , d i s t i l l ate fue l o i l , and 
res idua l fue l  oi l for March 3 1 , 1 9 8 8 , and inventory data for 
September 3 0 , 1 9 8 7 . Tho s e  date s  were s e l e c ted to be con s i s ten t 
with the pr imary system survey . The survey c overed the 5 0  s t ate s 
and the D i s tr i c t  o f  Columbi a ,  but exc luded a l l  u . s . terr i tor i e s  
and po s s e s s ions . S torage o f  motor fue l s  at reta i l  out l e t s  wa s 
exc luded · from the s urvey . 
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Descr ipt ion of the Que s tionnaire 

The que s t ionn a ire con s i sted o f  two part s : 
and I nventory 1 and Part Two , Pe tro leum Future s .  
que s t ionna ire a sked only three que s t ion s : 

Part One , S torage 
P art One o f  the 

• Total fixed s torage capac i ty by produc t 

• Amount o f  d i s t i l l ate fue l o i l  s torage c apac ity switch­
abl e  to motor ga s o l ine s torage without mod i f i c a t ion to 
tankage c o s t ing over $ 1 , 0 0 0  per tank 

• I nventory by produc t a s  o f  S eptember 3 0 , 1 9 8 7 , and 
March 3 1 , 1 9 8 8 . 

The future s portion o f  the que s tionna i re wa s i de n t i c a l  to 
that in the pr imary sys tem survey . 

The i nventory and c apac ity in format ion wa s reque s ted by 
Petro l eum Admi n i s tration for Defense D i s tr i c t  ( PADD ) for 
compan ie s that operate i n  more than one PADD . A s urvey w i thout 
PADD divis ions was s ent to compan i e s  that oper ate in only one 
PADD . As in the p r imary survey , PADD I was d i vi ded into three 
reg ion s : New Engl and ( I X ) , Centra l Atl antic  ( IY ) , and Lower 
Atl antic ( I Z )  s tate s . The future s in forma t ion was reque s te d  
comp any-wide . A copy o f  the que s t ionnaire i s  found at the end o f  
th i s  append ix . 

The S urvey Population 

Que s t ionna i re s  were sent to 1 , 9 9 5  c ompan i e s . The popu lation 
inc luded the compan ie s i n  the pr imary d i s tr ibut ion sys tem a s  we l l  
a s  a s trati f ied random s ampl ing o f  the non-pr imary compan ie s . 

The non-pr imary population wa s de fined to be the 2 6 , 3 7 8  
name s and addre s s e s  from two survey s : the E IA- 8 6 3  " P e tro leum 
Produc t S a l e s  Identi ficat ion Survey " and the E I A- 8 2 1  "Annual  Fue l 
O i l  and Kerosene S a l e s Repor t . " The E IA- 8 6 3  survey was ma i led in 
January 1 9 8 6  to approximate ly 3 0 , 0 0 0  name s and addre s s e s  of com­
pan i e s  that were not r e s pondents on the E I A- 8 2 1  s urvey . The 
purpo se o f  the E IA- 8 6 3  survey was to deve l op a l i s t  o f  re s e l le r s  
o f  gas o l ine and s e l le r s  and r e s e l ler s o f di s t i l late and r e s idual 
fue l o i l  based on 1 9 8 5  s a le s  data . The E I A- 8 2 1  s urvey is an 
annua l s amp le survey that co l lects in formation on s a l e s  of kero­
s ine , d i s ti l l a te fue l o i l , and re s idua l fue l o i l . For 1 9 8 5 , a 
que s tion wa s added to c o l l e c t  s a l e s  o f  motor gasol ine . 

S trat i f icat ion D e s ign 

The 2 6 , 3 7 8  name s and addre s s e s  for th i s  survey were s trati­
fied for proce s s ing and e s t imation based on the fo l lowing : 
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• Companie s that operate in both the pr imary d i s tr ibut ion 
sys tem and the secondary d i s tr ibut ion sys tem were 
s eparated from firms that operate only in the s econdary 
d i s tr ibution sys tem . 

• Compan i e s  that were known to operate in more than one 
PADD were s eparated from compan i e s  that were known to 
operate in on ly one PADD . 

• Compan i e s  that were " l arge , "  accord ing to ava i l ab l e  
data , we re s eparated from tho s e  that were " sma l l . "  

• Compan i e s  for wh ich no vo lume tric data were ava i l ab le 
( e . g . , nonre spondents to the E IA- 8 6 3 )  were s eparated 
from the comp an i e s  for wh ich vo lume tr i c  data we re 
ava i l able . 

Each company wa s a s s igned to a s tra tum . The s trata were 
ass igned proce s s ing code s , wh ich are summar i z ed in T ab l e  K- 1 .  
Al l compan i e s  that ope rate in more than one PADD , operate in the 
pr imary system , or th at we re des ignated as " l arge , "  rece ived a 
survey form . The o thers were randomly s amp l ed . The extent o f  
fo llow-up o f  the nonre spondent s var ied by s trata , depend ing upon 
the expected contr ibution to the overall  PADD e s t ima te s and the 
expected var iation o f  the s tor age capac ity with in e ach group . A 
de scription o f  the makeup o f  each s tratum i s  a s  fo l l ows : 

Code PR : Prior i ty , Pr imary 

Th i s  s tratum i s  compr i sed of compan i e s  in the pr imary di s ­
tr ibut ion sys tem th at were thought t o  have a very l arge s torage 
capac ity in the s econdary di str ibution sys tem . They rece ived 
exten s ive fo l l ow-up . 

Code A :  Mu lti-PADD , Primary 

Thi s s tratum i s  compr i s ed o f  the compan i e s  in the pr imary 
distribution sys tem that operate in more than one PADD , except 
for tho se large enough to be a s s igned to s tratum PR . 

Code s B-H : S ingl e PADD , Primary 

The s e  s trata are compr i s ed o f  a l l  compan i e s  in the pr imary 
di str ibut ion system th at operate in a s ing le PADD , except for 
those l arge enough to be a s s igned to s tratum PR . Each PADD wa s 
ass igned a un ique proce s s ing code . 

Code J-K : Mu lti-PADD , No t Pr imary 

The se two s trata are compri sed o f  a l l  compan ie s that wer e  
not in the primary d i s tr ibut ion system ,  but wer e  known to operate 
in more th an one PADD . The J code was a s s igned to the " l arge " 
compan ie s and the K code was a s s igned to the " sma l l "  compan ie s . 
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TABLE K- 1 

SUMMARY OF STRATIFICATION DESIGN 

Number Numb er Response 
Proce s s  in in Rat e  

Codes PADD Descr ip t ion Populat ion Survey (Percent ) 

PR Priority Primary* 7 7  7 7  6 6  
A Mu lt i-PADD Primary 4 9  4 9  5 0  
B IX Pr imary 2 8  2 8  4 6  
c IY Primary 5 2  5 2  5 8  
D I Z  Primary 2 2  2 2  7 9  
E I I  Primary 6 1  6 1  6 6  
F III  Primary 8 2  8 2  4 4  
G IV Primary 1 3  1 3  5 8  
H v Primary 3 3  3 3  6 3  

J Mult i-PADD L arge 1 03 1 0 3  5 2  
K Mul t i-PADD Small 5 3 1 5 3 1 5 5  

L IX Large 5 6  5 6  5 8  
M IY Large 2 7  2 7  4 8  
N I Z  Large 3 0  3 0  4 7  
0 I I  Large 3 1  3 1  5 8  
p I I I  Large 1 5  1 5  5 3  
Q IV Large 3 9  3 9  4 6  
R v Large 4 9  4 9  5 1  

S l IX Sma ll-sample 7 2 2  3 0  5 3  
S 2  1 , 1 3 3  6 2  4 8  
T l IY Small-sample 7 7 5  2 5  5 2  
T 2  1 , 9 9 2  8 6  5 8  
u IZ  Small-sample 2 ,  28 9 7 6  4 6  
v I I  Small-samp le 8 , 09 1  1 5  5 6  
W l  I I I  Small-sample 7 3 2  2 5  3 6  
W2 1 , 66 0  7 0  4 9  
X IV Small-samp le 7 6 4  3 0  4 0  
Y l  v Small-samp le 4 7 7  1 8  6 7  
Y2 689  28  50  

ZA Mi sc . Nonre spondent 
in busine ss 760  38  2 9  

ZB Mi sc . Nonrespondent 
no data 5 , 4 1 3  1 08 20 

* Companies operating in the primary distribut ion sys t em .  

K- 4 



Codes L-R : L arge , S ingle PADD , No t P r imary 

The s e  s trata are compr i s ed of al l " large " compan i e s  that 
were not in the pr imary d i s tr ibut ion sys tem and were known to 
operate in on ly one PADD . The de finit ion of " large " var ied from 
PADD to PADD . 

Codes  S -Y : Sma l l , S i ngle PADD , No t P r imary 

The s e  s trata are compri s ed of a l l  " sma l l "  companie s that 
were not in the pr imary di str ibution sys tem , wer e  known to 
operate in only one PADD , and were not included among code s L-R 
above . Add itional s ub s trata were de fined for PADDs I X  and IY ; 
and for PADDs I I I  and V .  I n  PADD s IX and IY , subs trata S l  and T l  
were de fined to inc lude compan ie s wh ich reported on ly r e s ident ial  
s al e s  o f  No .  2 heat ing o i l  on  the frame survey s . Subs trata S 2  
and T 2  con s i s ted o f  the rema ining compan ie s i n  tho s e  d i s tricts . 
In PADD s I I I  and V ,  sub s trata Wl  and Y l  we re de f i ned to include 
compan i e s  that reported on ly reta i l  s a l e s  on the frame survey . 
The rema ining compan ie s in tho se d i s tricts  were i n  sub s trata W2 
and Y2 .  

Code s ZA and Z B : No Vo lumetric Data Ava i lable , Not P r imary 

S tratum ZA cons i s t s  o f  compan ie s for wh ich no vo lumetric 
data are ava i l ab l e , but the compan i e s  are known to be i n  
bu s i ne s s . S tra tum ZB a l s o  cons i s t s  o f  companie s f o r  whi ch there 
are no vo lumetric data . However , noth ing e l s e  is known abou t 
them e i ther . I t  i s  expected that s tratum Z B  wi l l  have a h i gher 
proportion of out-o f-bus ine s s  or ' out-o f-s cope compan ie s . 

Estimation Procedure s 

The u.s. total for a s tratum wa s e s t ima ted a s  the average o f  
the reported data mu l tip l ied b y  the e s tima ted number o f  compan i e s  
wi th s torage capac ity in the s tratum . 

Pool ing wa s u s ed in two p l ace s : when calculat ing the e s t i ­
mates o f  the number o f  f i rms with s torage , and whe n  e s t imat ing 
the s i z e  of the average firm for each produc t . I n  the f ir s t  
ins tance , s imi lar s trata were poo led t o  ach ieve a more accurate 
ratio of th e number of firms with s torage to the number of total 
respons e s . The ratio for the ent i re poo l wa s u sed for e ach 
stra tum in the poo l to e s t imate the number of f i rms with s torage 
in that s tratum . I n  the second instanc e , the e s timated s i z e  o f  
the average firm for each produc t re flected the poo l i ng . Th i s  
provided add i t ional as surance o f  con fident i a l i ty . 

The U . S . tota l e s timates c an be viewed a s  the sum o f  the 
responses and of the e s timate s of the nonre spondents and those 
not surveyed . The res pondent s were a s sumed to re s emb le the non­
re spondents and tho s e  not surveyed i n  terms of the i r  aver age s i z e  
and o f  the percentage that have s torage capac i ty . The e s timate 
for the nonre spondents was  d i s tr ibuted by PADD according to the 
percen tage of the s a l e s  for the aggregate of the nonres pondents  
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in that PADD . The s a l e s  data ava i l ab l e  for d i s t i l l a te fue l o i l , 
re s idua l fue l o i l ,  and motor gasol ine on the E I A- 7 6 4  survey were 
used to determine the appropr i ate percentage s .  Al though vo lu­
me tr ic s a l e s  and s torage have been shown to be uncorre lated , it 
was a s sume d that the s a l e s  data provided i n format ion conce rning 
the PADDs i n  which the nonre sponding compan i e s  operated . 

The e s timate s for the nonre spondents and tho s e  not s urveyed 
in s trata z and Z 1  were d i stributed bas ed on the PADD breakdown 
o f  the respo nd ing sma l l  s ingle -PADD firms . 

Re s u l t s  o f  the Survey 

Of the 1 , 9 9 5  compan i e s  surveyed , 5 2  percent re sponded . 
Analy s i s  wa s per formed on the accuracy o f  the e s t imates . No 
e f forts wer e  made to aud i t  the accuracy o f  the s urvey re spo n s e s .  

As an tic ipated at the outset o f  th i s  s urvey , the pro j ect ion s 
have varyi ng degre e s  o f  re l i ab i l ity . The national l eve l e s ti ­
mates o f  s torage c apac i ty for motor gasol ine , d i e s e l / di s t i l l a te 
fue l o i l , and re s idual fue l o i l  are accurate , at a 9 5  percent 
conf idence l eve l , to within 1 6 . 8 ,  3 0 . 5 ,  and 4 6 . 0  percent , re spec­
tive l y , of the ac tual value s . The PADD l eve l e s t imate s range 
from be ing qu ite u s e fu l  ( the e s t ima te of s torage c apac i ty o f  
motor gasol i ne i n  PADD I X  i s  accurate to within 9 . 8  pe rc ent ) to 
be ing unre l iab le ( the e s t imate of s torage c apac ity o f  re s idu a l  
fue l oi l in PADD I Y  i s  only accurate , with 9 5  percen t c o n f idence , 
to 1 8 9 . 7  percent o f  the actua l leve l ) . I n  general , e s t imates at 
the PADD leve l for e i ther primary or nonpr imary f i rms are 
unre l i able . Aggregat ing up to the total PADD e s t imate or the 
national e s t imate produce s  increas ingly re l i ab l e  pro j ect ions . 

The results  o f  the survey , con fidence l eve l s , and re spon s e  
rate s b y  s tratum a r e  shown in Tables  K- 2 ,  K- 3 ,  a n d  K- 4 ,  re spec­
tive ly . 

Calculations o f  Var i anc e s  and Percentage Ac curac i e s  

The methodo logy used in calculating t h e  accuracy o f  the 
e s t imate s is de s c r ibed below :  

1 .  Var iance o f  Re spon s e s  Rece ived - Thi s  number i s  c a lculated 
from the data ba s e  and is not inc luded i n  the repor t . 

Formula : 
n 

2 
s 2= l x� / n  - AVG . 1 � • �= 

��:�:n�ih�s
d��a

s!�r!��i��d��! ���;=��d
f���d��!s� x = 

0 ) , n = number o f  respond ing f i rms , and AVG = s um o f  
re spon s e s  rece ived d ivided by n .  
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D i e s e l /  I D i s t i l l a t e  
Fue l Oil 

Re s idual Fue l  
O i l  

To tal * 

TABLE K-2 

NP C 1 9 8 8  SURVEY OF 
S TORAGE CAPAC ITY AND INVENTORY IN BULK PLANTS 

SUMMARY OF E S T IMATES 
(Mi ll ions o f  Barr e l s )  

PADD IX PADD IY PADD I Z  PADD I I  PADD I I I  

S t o rage C ap a c i t y  1 . 1 4 1 .  7 3  2 . 43 7 . 28 2 . 3 1 
Invent ory 0 . 5 3  0 . 8 8 1 . 1 7 3 . 4 3  1 . 0 8  

S t o rage C ap a c i t y  2 . 4 7 3 . 74 3 . 73 1 2 . 06 4 . 2 2 
Swi t chab l e  t o  

Mo tor Gas o l ine 1 . 3 6 2 . 43 2 .  1 9 7 . 1 9 2 . 3 4 
Invent ory 0 . 9 6 1 . 3 2 1 . 4 4 4 . 5 2  1 .  7 0  

S t o rage Cap a c ity 0 . 3 3 0 . 7 0 0 . 44 1 . 5 2 0 . 5 6 
Invent ory 0 . 1 8  0 . 2 8 0 . 2 9 0 . 9 7  0 . 3 6 

S t orage Capac i t y  3 . 9 4 6 . 1 7  6 . 6 0 2 0 . 8 5  7 . 09 
Inventory 1 . 6 8 2 . 48 2 . 9 0 8 . 9 2 3 . 1 4 

* To tals may not add due t o  ind ependent round ing . 

* 
PADD IV PADD V To t a l  

--

0 . 9 6 1 . 1 4 1 6 . 9 8 
0 . 4 4 0 . 5 6 8 . 0 9 

1 . 4 4 1 .  63  2 9 . 29 

0 . 88 0 . 9 5 1 7 . 35 
0 . 5 6 0 . 6 4 1 1 . 1 4 

0 . 1 7  0 . 2 2 3 . 93 
0 . 1 0  0 . 1 1  2 . 2 9 

2 . 5 7 2 . 9 9 5 0 . 20 
1 . 1 0 1 . 3 1  2 1 . 5 2 



::"l I I 
(X) 

Mo tor Gas oline 

Die s e l /  
Dist il lat e 
Fue l Oil 

Res idual Fuel 
Oil 

TABLE K-3 

NPC 1 9 8 8  SURVEY OF 
STORAGE CAPACITY AND INVENTORY IN BULK PLANTS 

SUMMARY OF PERCENTAGE ACCURACIES 
AT 95 PERCENT CONFIDENCE LEVEL* 

PADD IX PADD IY PADD IZ PADD II PADD I I I  

St orage Capacity 9 . 8  3 6 . 0  3 7 . 8  3 4 . 8  2 4 . 8  
Inventory 1 1 . 9  45 . 5  3 7 . 5  4 5 . 7  24 . 1  

S t o rage Capacity 3 5 . 9  1 5 2 . 5 3 3 . 6  3 0 . 4  1 3 2 . 7  
Swit chab le to  

Mo tor Gas oline 4 9 . 0  7 5 . 0  3 3 . 0  3 0 . 0  2 2 8 . 0  
Invent ory 48 . 5  7 7  . o  33 . 6  29 . 8  2 20 . 5  

S to rage Capacity 7 8 . 4  1 89 . 7  2 3 . 4  7 3 . 6  7 7 . 4  
Inventory 1 64 . 8  5 27 . o  49 . 7  1 3 1 . 2  1 45 . 0  

PADD IV PADD V Total 

1 9 . 4  3 2 . 9  1 6 . 8  
1 4 . 0  3 6 . 0  2 1 . 2  

1 7 . 4  3 5 . 0  3 0 . 5  

1 5 . 0  4 3 . 0  3 8 . 0  
1 4 . 5  4 1 . 7  3 7 . 5  

3 1 . 7  2 6 . 9  4 6 . 0  
1 1 4 . 0  88 . 9  9 0 . 0  

* This  tab le can b e  read as : "The s e  e s t imates are accurate to  within percent of the total in 
95 percent of the cases . " The f ormula used to calculate the confidence leve ls is 1 . 9 6 ( s quare roo t 
(variance of  t ot al / total) ) . 



TABLE K-4 

RATES OF RESPONSE BY STRATUM 

Refused 

Not to 
Firms Total 

Stratum Appl icab le Respond Duplicate 
Wi th Some Responses 

Storage Received* 

PR 
A 

B 
c 
D 
E 

F 
G 
H 

B-H 

J 
K 

L 
M 
N 
0 
p 
Q 
R 

L-R 

S l  
S 2  
T l  

T 2  
u 
v 
Wl 
W2 
X 
Yl 
Y2 

S-Y 

ZA 
ZB 

Total 

* 

30 

17 

8 
18 

1 2  

3 1  
3 0  

5 
16 

120 

29 

92 

1 4  
8 
6 

1 0  
4 

6 
1 5  

6 3  

5 
9 
4 

13 
10 
16 

4 
6 
2 
7 
3 

79 

7 

16 

453 

1 

1 

1 
1 

0 

1 
2 

1 
2 

10 

10 

32 

4 
1 
2 

3 
1 

2 
3 

1 6  

1 
0 

3 
6 

1 2  

4 
2 
4 
2 
2 

36 

2 

3 

109 

0 

0 

0 
0 

0 

0 
0 

0 
1 

1 

1 
2 

1 
0 

0 
0 
0 

0 

1 

0 
0 

0 
0 
1 

0 

0 
0 
0 

1 

0 

0 

6 

16 

5 

3 
8 

1 

5 
4 

2 
2 

25 

16 
1 8 1  

1 7  
3 

7 
6 
3 

1 0  
6 

52 

8 
1 5  

3 
2 8  
2 5  
4 7  

5 
25 

9 
5 
9 

1 79 

2 

6 

482 

51 
24 

13 
3 0  

15 

38 
3 5  

7 
1 9  

157 

53 
290 

32 
13 
14 
18 

8 

1 8  
25 

128 

16 
30 
13 

50 
35 
64 

9 

3 4  
1 2  
1 2  
1 4  

289 

11 

22 

1 , 025 

Total 

Surveys 
Sent 

7 7  

4 8  

2 8  
5 2  

1 9  

5 8  
79 

1 2  
3 1  

2 7 9  

102 

529 

55 
27 
30 
3 1  
15 

39 
49 

246 

3 0  
6 2  
2 5  

86 
76 

144 

25 

70 
30 
18 
28 

564 

38 

108 

1 , 99 1  

Response 

Rate 
(Percent ) 

66 
50 

46 
5 8  
7 9  

66 
4 4  

58 
63 

56 

5 2  

5 5  

5 8  
4 8  
4 7  

58 
5 3  

46 
5 1  

52 

53 
48 
5 2  

5 8  
46 
56 
36 
49 
40 
67 
5 0  

5 1  

2 1  

1 9  

5 2  

(Number of firms responding not appl icable)  + (Number of firms providing data ) ; 
excludes firms refusing to respond and includes firms operating in the secondary system that 

have no storage . 
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2 .  Var i ance o f  E s timated Total . 

2 
Formu l a : VT = N (N-n)  S / n ; where N = the number o f  f irms 

i n  the popu lat ion ( le s s  dupl icate s ) . 

3 .  P e rcentage Accuracy - Th i s  va lue give s an unders tandabl e  
me asure o f  the accuracy o f  the national e s t imate s . The 
number s shou ld be i nterpre ted as s ay ing " The s e  e s t imate s are 
accurate to within percent o f  the tota l in 9 5  percent 
o f  the c a s e s , "  with the percentage accuracy number ins erted 
i n  the b lank . A summary o f  percentage accurac i e s  i s  
pre sented i n  Table K- 3 . 

Formu l a : 1 . 9 6 ( Square roo t o f  VT / E ) ; where VT = var iance o f  
e s t imated U . S . total ( # 2  above ) and E = e s t imated u . s .  
tota l . 

RETAI L  MOTOR FUEL OUTLETS 

Calculat ing s torage capac ity and i nventory s tored at reta i l  
motor fue l  out l e t s  i n  the United State s involved e s t imat ing the 
total number o f  out l et s , along with an a s s e s sment o f  the aver age 
s torage c apac ity and inventory at the se out l e t s  as o f  March 3 1 , 
1 9 8 8 . Gas o l ine s e rvice s tation s , conven ience s tore s , t ruck 
s tops , ma s s  merchandi s e r s , and other s tore s that have reta i l  
s al e s  o f  ga s o l ine or d ie s e l  fue l for veh ic l e s  were inc luded in 
the e s t imates . The s e  e s t imate s were based on data obta ined from 
trade ar tic l e s  and d i scus s ions held with repre s enta t ive s  o f  
pe tro leum trade a s soc iations , re finers , markete r s , j obbers , and 
firms in re l a ted indu s tr ie s .  Where practica l ,  i ndependent 
sourc e s  were used to te s t  the reasonablene s s  . and accuracy of each 
e lemen t  u s ed in the final s torage capac ity and i nven tory 
e s t imat ion . 

Number o f  Re tai l Out lets 

The e s t ima te of the number o f  out lets  is the re s u l t  of a 
con s ensus re ached by the Counc i l  a fter eva luation o f  a l l  
ava i l ab l e  data source s .  

The u . s .  Bureau o f  the Census e s t imate s that there were 
about 1 1 7 , 0 0 0  gaso l i ne s ervice s tations in operation in the 
United State s  at the end o f 1 1 9 8 7  and that there wi l l  be about 
1 1 2 , 0 0 0  at the end of 1 9 8 8 . In a continuat ion o f  a long-term 
trend , the number o f  gaso l ine service s tat ions has dec l i ned from 
a pe ak o f  2 2 5 , 0 0 0  in 1 9 7 2 , dropping at a rate o f  ne arly 3 percent 
per year . Based on the e s t imated rate o f  dec l ine , there were 
about 1 1 5 , 0 0 0  service s tations in operation a s  of March 3 1 ,  1 9 8 8 . 

1Bure au o f  the Censu s , u . s .  Department o f  Commerce , 
F ranch i s ing in the Economy , 1 9 8 6 - 1 9 8 8 . February 1 9 8 8 . 
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The Census  e s t imate , however , i s  compr i s ed o f  on ly thos e  reta i l  
outl ets that mee t  the Census de finit ion o f  " s e rvi c e  s tation . "  A 
" s ervice s tation " mus t  generate over 5 0  perc ent o f  i t s  revenue 
from the sale of gasol ine and petrol eum produc t s . There are many 
other reta i l  operations that s e l l  motor fue l but generate a 
smaller frac tion o f  the ir to tal revenue s from s a l e s  o f  pe tro leum 
products . In many par ts o f  the na tion , conven ie nce s tores  
( C - s tores ) such a s  " 7 - 1 1 "  or  " Quik-S top , "  ma s s  merchand i s e r s  such 
as Sears , K-Mar t ,  and J . C .  Penney , car washe s ,  and automotive /  
truck repair shop s s e l l  mo tor fue l  i n  the retai l market . S tud i e s  
have shown tha t the non- service s tat ion vo lume o f  petro leum 
products so ld i s  s ubs tanti al . For examp l e , the Nat i onal 
Pe tro leum News , 1 9 8 8  F ac t  Book , e s tima tes that C - s tore s and ma s s  
merchand i s er type s o f  non-s ervice s tation retai l ou t l e t s  account 
for about 25 percent o f  the to tal moto r fue l  out l e t s  and for ov2r 
1 0  percent o f  the mo to r fue l vo lume s s o ld i n  the Uni ted S tate s . 
In add i t ion , Nat ional Petrol eum News e s t imated that there are 
abou t 1 5 , 0 0 0  " o ther " re ta i l  ou tlets s e l l ing mo tor fue l . " Othe r "  
outlets  are car wa she s , c ar dealer s , farm imp l ement dea l e r s , and 
other sma l l  out le t s . 

Expanding the Census service s tation count by National 
Petro leum News ' s  e s t imated pe rcentage s of C- s tore s and the 
e s t imated 1 5 , 0 0 0  " other " out lets  gave a pro j e c ted to ta l number o f  
reta i l  outlets  se l l ing motor fue l to b e  about 1 7 0 , 0 0 0  i n  early 
1 9 8 8 . Other source s ,  such as the Lundberg Le tter ( March 1 7 , 
1 9 8 7 )  and independent e s timate s from pe tro leum c ompan i e s , tend to 
corroborate the reta i l  motor fue l out l e t  popul ation . The NPC 
e s t imated previou s ly that in 1 9 8 3  there were approximately 
2 1 0 , 0 0 0  out lets . 

Average S torage 

The average s torage c apac i ty per retai l out l e t  var i e s with 
the type o f  out l e t  se l l ing motor fue l . The ave rage re ta i l  
s ervice s tation ( one o f fe r ing automo tive repa i r s  a s  we l l  a s  fue l )  
tend s to b e  an o lder bui ld ing with older tankage . New s i t e s  tha t  
o f fer fue l on ly ( no repair or maintenance s ervice s )  a r e  l ar ger­
volume s i tes and have newe r , l arge r in-ground t anks . S ever a l  
compan ie s have e s t ima ted average s torage c apac i ty for a var iety 
of outlet type s . An ave rage s e rvice s ta t i on has  an e s t imated 
s tor age capac ity of 1 6 , 0 0 0  gal l on s . An average fue l -only out let 
has an e s timated s torage capac ity o f  3 0 , 0 0 0 gal lons . An ave rage 
C-store and ma s s -me rchand i s e r  out let has an average s torage 
capac i ty o f  2 4 , 0 0 0  gal lons . The fue l-only and C - s tore out l e t s  
tend t o  be newer e s tab l i shments that have a l arger month l y  vo lume 
o f  sales  and have more tank s to a l low the outl e t  to o f fer two 

2
Nat ional P e trol eum News , 1 9 8 8  Fact B ook , Hunter Pub l i sh ing 

Company , D e s P l a ine s , IL . 
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grade s o f  un l e aded gasol ine , a leaded ga s o l ine , and a d i e s e l  
fue l . 

The aver age out le t s torage capac ity time s the e s t imated 
number of out lets for each of s ervice s tation s , fue l s  only , 
c - s tore s , and " othe r " outlets  yields an e s t imate o f  r e ta i l  motor 
fue l out let s torage c apac ity of 8 3  mi l l ion barre l s  c apac ity on 
March 3 1 ,  1 9 8 8 . The previou s NPC s tudy e s t imated 8 7  mi l l ion 
barre l s  of s torage c apac ity in 1 9 8 3 . 

Tab l e  K- 5 summar i z e s  the numbe r and type s o f  outl e t s , 
average s torage capac i ty ,  and tota l s torage for each type o f 
reta i l  motor fue l out le t . 

TABLE K- 5 

ESTIMATED NUMBER OF MOTOR FUEL OUTLETS , 
AVERAGE TANKAGE , AND STORAGE CAPAC I TY * 

S ervice S tations 
Fue l Only 
Conven ience S tore s 
Other 

Total 

Number 

7 0 , 0 0 0  
4 5 , 0 0 0  
4 0 , 0 0 0  
1 5 , 0 0 0  

1 7 0 , 0 0 0  

Sourc e : NPC e s t imate . 

Average I nventory 

Average 
Tankage 

( Ga l lons ) 

1 6 , 0 0 0  
3 0 , 0 0 0  
2 4 , 0 0 0  

3 , 0 0 0  

To t a l  S torage 
C apac i ty 

( Thous ands o f  
B arre l s ) 

2 7 , 0 0 0  
3 2 , 0 0 0  
2 3 , 0 0 0  

1 , 0 0 0  

8 3 , 0 0 0  

The amount o f  gasol ine and d i e s e l  fue l in inventory at any 
outlet i s  a function of the local d i s tr ibut ion sys tem .  Many 
large vo lume out l e t s  have fue l supp l i e s  de l ivered d a i l y . Sma l l er 
outl e t s  may receive supp l ie s  only once or twic e  a week . The 1 9 8 4  
NPC report ind i cated that inventory in tankage was , on March 3 1 , 
1 9 8 3 , on ave rage , between 3 0  and 4 5  percent o f  s torage c apac ity . 
Th i s  a s s umed that some out lets  were c lo s e  to c apac i ty , having 
j us t  rece ived a de l ivery , and others were c l o s e  to empty and due 
to rece ive a d e l ivery . In addit ion , on Apr i l  1 ,  1 9 8 3 , a 5 ¢  per 
ga l lon incre a s e  in the F ederal Exc i s e Tax on motor ga s o l i ne wen t  
i nto e f fec t .  Th i s  caused extr aordinary draws on the i nven to r i e s  
o f  a number o f  retai l  outl e ts . 

The Counc i l  b e l ieve s tha t the fi l l -draw cyc l e  o f  a tankage 
sys tem operate s on the premi s e  th at no retai l outl e t  wi she s to 
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run out o f  fue l and , there fore , wi l l  ope rate i n  such a manner 
that a s a fety cush ion o f  fue l i s  always i n  the tanks . Th i s  mean s 
that the out let cyc l e s  from ne arly fu l l  tanks to , perhap s , only 
2 5  percent fu l l  be fore ordering more inventory . There fore , in a 
perfect d i s tr ibution system ,  i f  a l l  retai l out l e t s  are aver aged , 
the tanks shou ld be hal f - fu l l  above the sa fety cu shion l eve l at  
any po int in t ime . S i nce de l iver ie s are s taggered and not 
uni form for a l l  outl ets , and not every out l e t  gets it tank s 
" fi l led " when i t  rece ives a del ivery , on aver age tank s shou ld be 
about 5 0  percent fi l l ed at  any point in t ime . 

Add ing a s a fe ty cush ion o f  1 0  to 1 5  per cent to an e s t ima ted 
35 to 4 0  percent fi l l  br ings average inventory to 5 0  to 5 5  per­
cent . Th i s  e s t imated range was cor roborated by s ever a l  petro leum 
compan i e s ' reported ope rations . As a resu l t , the NPC e s t imat e s  
that the re were abou t 4 4  mi l l ion barre l s  o f  motor fue l in 
inventory on March 3 1 , 1 9 8 8 . 

The breakdown o f  the s torage capac ity at reta i l  motor fue l 
outlets betwe en motor gasol ine and d i e s e l fue l wa s made by a s sum­
ing that mo tor fue l s torage capac ity i s  rough l y  the s ame propor­
tion a s  sales vo lume s . Data for motor gaso l ine and d i e s e l  fue l 
sales  by s tate from E IA ' s Petro leum Marke t ing Annua l , 1 9 8 6  were 
used to de te rmine PADDs I - IV and PADD V s torage c apac i ty for both 
fue l s . The NPC e s t imate s that there we re about 7 5  mi l l ion bar­
re l s  of motor gasol ine s torage and 8 mi l l ion barre l s  of d ie s e l  
fue l storage a t  reta i l  motor fue l out lets  a s  o f  March 3 1 ,  1 9 8 8 . 
Th i s  i s  shown on Table K- 6 .  

Average inventorie s for motor gas o l ine and d i e s e l  fue l by 
PADD were derived by applying the ave rage inventory e s t imate o f  
between 5 0  and 5 5  percent of capac ity o n  March 3 1 , 1 9 8 8 . Th i s  i s  
estimated to b e  about 4 0  mi l l ion barre l s  o f  mo tor gasol ine and 4 
mi l l ion barre l s  o f  d i e s e l fue l as o f  March 3 1 , 1 9 8 8 . 

TABLE K- 6 

RETAIL MOTOR FUEL OUTLETS 
ESTIMATED STORAGE CAPAC I TY AND INVENTORY 

AS OF MARCH 3 1 , 1 9 8 8  
(Mi l l ions o f  Barre l s ) 

CaEac ity Inventory 
PADD s PADD PADD s PADD 
I - IV v Total I - IV v 

Motor Gas o l ine 6 2 1 3  7 5  3 3  7 
Die s e l  6 2 8 3 1 

To ta l 6 8  1 5  8 3  3 6  8 

Source : NPC e s t imate . 
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Code N umber* ___ _ 

NATIONAL PETROLEUM COUNCIL 
1 988 SURVEY OF 

U .S. PETROLEU M INVENTORI ES 
AN D STORAG E CAPACITI ES 

(SECON DARY DISTRI B UTION SYSTEM) 

Please note any changes to the above information :  

Company Name:. ____________________________ __ 

Address:. ____________________________ __ 

----------------- Zip Code:  ___ _ 

Person in reporting company to be contacted if questions arise :  

Phone: (___) ________________________ _ 

Please report on a company-wide basis ;  if you are a subsidiary, send this form to you r parent com­
pany. To prevent duplication of reporting, l ist on the next page the companies  for which you are 
reporting . If your company does not operate in the secondary petro leum distribution system (see 
definition on  the next page) o r  if this is  a duplicate survey, please mark the appropriate box be low 
and return the survey to Deloitte Haskins & Sells. 

0 Not in Secondary Petroleum 

Distribution System 

0 Duplicate 

Please return this questionnai re by May 1 6, 1 988, to : 
(A stamped self-addressed envelope is enclosed 
for your convenience.) 

Deloitte Haskins & Sel ls 
Suite 800 
1 1 01 1 5th Street, N .W. 
Washington,  D.C.  20005 
ATTN:  NPC Survey Team 

If you have questions regarding this survey, please call M r. Benjamin A. Ol ive r, Jr. at the National 
Petroleum Counci l office, (202) 393-61 00. 

*This entry, and other NPC Code spaces on subseq uent pages, wi l l  be entered by the accounting f irm for data 
tabulation purposes. 
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Code Number ___ _ 

The fol lowing definitions apply to this survey : 

Reportable Storage -- This su rvey is based on custody of Invento ry i n  tankage .  If you have custody of 
any of the products covered by the survey (motor gasoli ne,  diesel/disti l late fuel o i l  [excluding kerosi ne] , and 
residual fuel oi l) , report the storage capacity in which that inventory is held plus operable ,  associated tankage 
not cu rrently in service . Tankage not currently in  service should be reported in the product category of its last 
use . 

Secondary Dist ributio n System -- I ncludes bu lk plants and faci l i t ies of resel le rs of petro leum products, 
such as jobbers and fue l  o i l  dealers. I nventory and storage capacity at gaso li ne service stations are not 
covered by this survey. 

Bulk Plants - - A nonconsumer faci lity used for storage and/or market ing of petroleum products that has total 
storage capacity of less than 2. 1 mil l ion gallons (50 ,000 barre ls) and does not receive petroleum products by 
barge,  ship,  or pipel ine .  I nclude any tanks not currently in service ; such tankage shou ld be reported in the 
product category of its last use. 

Pet roleum Adm i n ist rat ion for Defense District (PADD) - - I nfo rmation  i s  requested on a PAD D  basis 
with PADD I subdivided into three areas. The states are grouped by PADD below:  

PADD I 
N ew E n g land (PADD IX) 
Connecticut 
Mai ne 
Massachusetts 
New Hampshire 
Rhode Island 
Vermont 

Central  At lantic (PADD IV) 
Delaware 
District of Columbia 
Maryland 
New Jersey 
New York 
Pennsylvania 

Lowe r At lantic ( P A D D  IZ) 
Florida 
Georgia 
North Carolina 
South Caroli na 
Vi rginia 
West Vi rginia 

PADD I I  

I l l inois 
Indiana 
Iowa 
Kansas 
Kentucky 
Michigan 
Minnesota 
Missouri 
Nebraska 
North Dakota 
Ohio 
Oklahoma 
South Dakota 
Tennessee 
Wisconsin  

PAPP I l l  
Alabama 
Arkansas 
Louisiana 
Mississippi 
New Mexico 
Texas 

Please circle the states in which you have storage .  

P A D D  IV 
Colorado 
Idaho 
Montana 
Utah 
Wyoming 

PADD V 
Alaska 
Arizona 
California 
Hawaii 
Nevada 
Orego n 
Washi ngton 

If you are i n  the Secondary Petroleum Distribution System, but do not have storage capacity check here 
and retu rn ___ _ 

Companies for which you are reporting: 
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NATIONAL PETROLEUM COUNCIL 
1988 SURVEY OF 

INVENTORIES AND STORAGE CAPACITIES IN THE 
SECONDARY PETROLEUM DISTRIBUTION SYSTEM 

(Less than 2.1 million gallons per site) 

Please provide the fol lowi ng information as of M arch 31 , 1988, 
unless otherwise noted: 

1.  Total storage capacity {excluding service 
stations, C-stores, truckstops, and any other 
retail motor fuel outlet tankage). 

2. Amount of Disti l late Fuel Oil storage capacity 
in Question 1 that can be switched to motor 
gasoline storage without modifications costing 
over $1 ,000 per tank .  

3.  The total amount of  your i nventories i n  the 
storage capacity reported in Question 1 
as of March 31, 1988. 

4. The total amount of your  inventories as of 
September 30, 1987. 

PRODUCT 

MOTOR 

GASOLINE 

DIESEL/ 

DISTILLATE 

FUEL OIL  

RESI DUAL 

FUEL OIL  

PRODUCT 

MOTOR 

GASOLI N E  

DIESEL/ 

DISTILLATE 

FUEL OIL 

RESI DUAL 

FUEL OIL 

PRODUCT 

MOTOR 

GASOLI N E  

DIESEL/ 

DISTILLATE 

FUEL OIL  

RESIDUAL 

FUEL OIL 

PADD IX PADD IY PADD IZ PADD I I  

{Gallons) {Gallons) {Gal lons) {Gal lons) 

PADD IX PADD IY PADD IZ PADD I I  

{Gallons) {Gallons) {Gallons) {Gallons) 

PADD IX PADD IY PADD IZ PADD I I  

{Gal lons) {Gal lons) {Gallons) {Gallons) 

Code Number 

PADD I l l  PADD IV PADD V I 
{Gallons) {Gal lons) {Gallons) 

PADD I l l  PADD IV PADD V 

{Gallons) {Gal lons) {Gal lons) 

PADD I l l  PADD I V  PADD V 

(Gallons) {Gallons) (Gallons) 
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APPEND I X  L 

METHODOLOG IES FOR DETERMINING 
PETROLEUM INVENTORI ES AND 

STORAGE CAPAC ITY IN THE 
TERT IARY STORAGE SEGMENT 

E s t ima te s for inventorie s and s torage c apac i t i e s  are 
pre s ented by product and , in s ome c a s e s , reg iona l ly ( PADD s I - IV 
and PADD V ) • The National Pe tro leum Counc i l  ( NPC ) cautions that 
there is le s s  conf idence in the individua l product c ategor i e s  
than in the aggregate produc t volume s , and l e s s  c on fidence i n  the 
regiona l e s t imate s by PADD than in the tot a l  u . s .  vol ume s . 

AGRICULTURAL SECTOR 

The agr icu ltural- s e c tor inc ludes a l l  farms , r anche s , and 
s imi lar ent i t i e s  in the Un ited S tates . Petrol eum s torage for 
th i s  sector include s motor gas o l ine and die s e l  fue l  u s ed in farm 
vehic l e s  and equ ipment . D i s t i l l a te fue l oi l for r e s ident i a l  
heating o n  farms and ranches i s  inc luded in t h e  r e s ident i a l  
sec tor . 

Data Sourc e s  

The e s tima te s  o f  farm petro l eum s torage a r e  ba s ed o n  two 
sourc e s . The l a te s t  Bure au o f  th e Census s urvey o f  farms was 
completed in 1 9 8 2 . The S tate F arm Maga z ine Bureau surveyed 
1 0 , 0 0 0  farmer s  regard ing farm pe tro leum s tor age fac i l i t i e s  in 
1 9 8 2 . 

Methodo logy 

The S tate Farm s urvey re sults  were ad j us te d  for the d i s ­
tribut ion o f  farm s i z e  found by the Census Bureau . Wh i le the 
nominal s i ze farm in the S tate Farm Maga z ine Bureau s urvey wa s 
6 1 7  acre s , the Cen sus  data average farm s i z e  wa s only 4 4 0  acre s . 
The average s torage , by gasol ine and die s e l , and by farm s i z e , 
wa s mul t ip l ied by the number o f  farms in the corresponding Census  
categor i e s . 

Storage Capac ity 

The comb ined ga s o l ine and die s e l  fue l s torage c apac ity wa s 
e s t imated to be 4 0 . 1  mi l l ion barre l s , spl i t  almo s t  5 0 / 5 0  between 
the two produc t s . From data provided by fue l markete r s , inven­
tory wa s e s t ima ted to be approx imate ly 3 5  percent of c apac i ty , or 
1 4 . 1  mi l l ion barre l s . The s e  data , along wi th a reg iona l break­
down , are shown in Tab le L- 1 . 
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TABLE L- 1 

AGRICULTURAL SECTOR 
E S TIMATED S TORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 3 1 , 1 9 8 8 * 
( Mi l l ions o f  Barre l s )  

Capac i ty 

Motor Gaso l ine 
D i e s e l / D i s t i l l ate Fue l Oi l 

Total 

Inventory 

Motor Ga s o l ine 
Die s e l /D i s t i l la te Fue l O i l  

Total 

* 

Total 

1 9 . 7  
2 0 . 4  

4 0 . 1  

6 . 9  
7 . 2  

1 4 . 1  

PADD s I - IV 

1 7 . 1 
1 7 . 8  

3 4 . 9  

6 . 0  
6 . 2  

1 2 . 2  

PADD V 

2 . 6  
2 . 6 

5 . 2  

0 . 9 
1 . 0 

1 . 9  

PADD e s t imate s ba sed upon 1 9 8 2  Census  o f  Agr i c u l ture 
Survey . 

PADD E s timat e s  

The 4 0  m i l l ion barre l s  o f  s torage c apac i ty and 1 4  mi l l ion 
barre l s  of inventory we re d i s tr ibuted between Petrol eum Admi n i s ­
trat ion for De fen s e  D i s tr ic t s  ( PADDs )  I - IV and PADD V based on 
the ir proportions in the Census of Agr icu l ture survey .  

COMMERC IAL SECTOR 

The comme r c i a l  s e c tor inc lude s non-manu facturing e s tab l i sh­
ment s such as  o f fice  bui ldings , apartment bu i ldings of over four 
uni t s , mot e l s ,  re s taurant s , who l e s a l e  and reta i l  bu s ine s s e s , ho s ­
pita l s , and other hea lth and pr ivate educat iona l i n s t i tut ions . 

C apac i ty and i nventory data for the c omme r c i a l  s e c to r  are 
not regularly co l le cted . The procedure employed to e s t imate com­
merc i a l  s torage c apa c i ty and inventorie s i s  brie f l y  de s c r ibed 
below . 

The to tal  U . S .  commerc ial s ec tor demand for k ey petro l eum 
products wa s determined . An e s t imate o f  days ' s upp ly o f  capa­
c i ty ,  i . e . , the ratio of s torage capac ity to da i ly average 
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demand , was then ca lculated u s ing demand and s torage c apac ity 
data from a smal l  s ampl e  of commerc i a l  u s er s . Tot a l  s torage 
capac i ty was der ived by mu ltiply ing the commerc i a l  s ec tor ' s  dai ly 
average demand by the e s t imate of days ' supp ly o f  c apac i ty . 

Dai ly Ave rage Demand for Pe troleum Produc t s  

Demand for k e y  pe tro leum produc t s , s torage c apac i ty , and 
inventory in the commerc i a l  sector is shown in Tab l e  L- 2 . The 
o i l  demand inc lude s the o i l  equiva lent demand o f  c omme r c i a l  users  
who have dua l - f i r ing ( o i l / gas ) capabi l i t i e s . The s e  comme rc i a l  
users typi ca l ly u s e  gas , but are inc luded becau s e  they al s o  have 
oi l s torage c apac ity . 

Storage Capac ity 

A var ie ty o f  commerc ial  users  wa s s ampled to obta i n  the ir 
annual consumpt ion and s torage capac i ty . The s ampl e  inc luded 
both o i l -only and dua l - fired users . The s e  data are pre s ented in 
Tab le L- 3 .  As shown i n  th i s  table , the ratio of s torage capac ity 
to average dai ly demand for th i s  s amp le is approximate l y  74 days 
( versus 9 0  days in the 1 9 8 3  survey ) ; thu s , the ave rage da i l y  

demand wa s mul t ipl ied by 7 4  t o  der ive the s torage c apac ity o f  the 
commerc ial sector . The s tor age capac i ty e s t imate of 3 3  mi l l ion 
barre l s  for 1 9 8 8  i s  s l i ght ly lower than the 1 9 8 3  e s t imate o f  3 4  
mi l l ion barre l s , ma inly due to a better e s t ima te o f  day s ' s upply , 
re flecting a l arger s ampl e  o f  cus tome rs s uppl i e d . 

Inventory 

In order to e s timate o i l  inventory on hand as o f  March 3 1 , 
1 9 8 8 , near the end o f  the heat ing s e ason , a s amp l e  o f  o i l -only 
commercial users wa s uti l i z ed .  The ir tank s ranged from 25 to 6 0  
percent fu l l , with the mean about one -th i rd fu l l . I t was a s s umed 
that oi l inventory in the dua l- firing port ion o f  the c ommerc i a l  
s ector wa s negl igib l e , becau s e  o i l  was n o t  e conomica l compared 
wi th gas at the t ime o f  the survey and gas supp ly wa s read i ly 
ava i lable . 

PADD E s t imate s 

To d i s tr ibute the s torage capac i ty and i nventory e s t ima te s 
between PADD s I - IV and PADD V ,  i t  was a s s umed that the share o f  
s torage capac i ty and inventorie s i n  the commerc i a l  s e c tor i n  PADD 
V wa s the s ame as the PADD V share of U . S . total  demand in the 
commercial s e c tor . Thu s , it  i s  e s tima ted tha t ther e  wer e  2 mi l ­
l ion barre l s  o f  s torage capac i ty and 0 . 4  mi l l ion b arre l s  o f  in­
ventory in the c ommerc ial  s e c tor in PADD V a s  of March 3 1 , 1 9 8 8 . 

ELECTRIC UTIL ITY SECTOR 

The e le c tr ic uti l i ty s ector inc lude s e l ec tr ic u t i l ity power 
plants . 
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TABLE L- 2 

COMMERC IAL SECTOR 
1 9 8 7  DEMAND AND E ST IMATED STORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 3 1 , 1 9 8 8  

D i s t i l l ate Fue l O i l  
Re s idua l Fue l O i l  

Total 

D i s t i l late Fue l O i l  
Re s i dual  Fue l O i l  

Total  

* 

1 9 8 7 
Equiva lent 

O i l  
Demand 
( MB / D ) * 

3 4 5  
9 9  

4 4 4  

CaEac i ty ( Mi l l ions o f  Barre l s ) § 

PADD s I - IV PADD v� Tota l 

2 5  1 2 6  
6 1 7 

3 1  2 3 3  

* *  
Inventory ( Mi l l ion s o f  Barre l s ) 
PADDs I - IV PADD V� Total 

5 . 4 
1 . 3  

6 . 7  

0 . 3  
0 . 1  

0 . 4  

5 . 7  
1 . 4  

7 . 1 

Average 1 9 8 7  equivalent o i l  demand in the commerc i a l  
s e c tor ( 2 7 9  MB / D  o f  d i s t i l l ate fue l o i l , 1 1 5  MB /D o f  re s idua l 
fue l o i l )  from Energy I n formation Admini s trat ion , P etro l eum 
Marke ting Month ly , June 1 9 8 8 . Government demand ( 4 6  MB /D o f  
d i s t i l late fue l o i l , 6 1  MB / D  o f  res idua l fue l o i l ) was exc luded 
to avo i d  doubl e  count ing ( see Mi l i tary / Governme n t  S e c tor ) • 

Inc lude s o i l  equiva l ent 1 9 8 7  gas demand at dua l - f ired fac i l i ti e s  
( 1 1 2  MB / D  o f  d i s t i l l ate fue l o i l  and 4 4  MB / D  o f  re s idua l fue l 

oi l )  from American Gas As soc iation , Future Gas  Cons urnEt ion in 
the u . s . , vo l .  1 4 , 1 9 8 7 , and d i s cus s ions wi th Amer ican G a s  
As soc i a t ion repre s entative s . MB /D = thou s ands o f  barre l s . 

§
Based on 7 4  days ' s upp ly o f  capac i ty .  

�
E s tima te based on the PADD proportion o f  1 9 8 6  demand mix . 

* *  
E s t imated to be one -third o f  s torage c apac ity a t  o i l -

burn ing fac i l i t i e s  only . Dua l - f ired fac i l i t i e s were a s s umed to 
hold negl igib l e  petrol eum inventory . 
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TABLE L-3 

COMMERCIAL HEATING OIL CUSTOMERS 

T o t a l  
Total Annua l S t o rage S t o rage 

Numb er D emand § C ap a c i t y  C ap a c i ty,[ 
o f  Users ( Thou sand s ( Thousands Exp r e s s ed In % 

* *  
Reg ions S amp led* of Gal l ons ) o f  Gallons) Days ' Supp ly Wt . 

Ea s t  Coas t 75 7 4 , 0 2 4  7 7 9  7 1  7 9 %  
Midwe s t  3 2 1 , 4 7 8  3 1 6 7 8  1 5% 
Pacific Northwe s t  1 0  4 1 0 1 00 8 9  6 %  

---

T o t a l  7 9 9 5 , 9 1 2  1 , 1 9 5  7 4  1 0 0 %  

* 
Includ e s  a mix o f  o i l -only and dual- f i r e d  u s e r s . 

§ 
Inc lud e s  o i l-equival ent demand o f  dua l - f i r e d  u s e r s . 

,I s · 
d 

· · d d b d · 1 d d C 1 d d I 3 6 5 d ) t orage cap a c 1 t y  1v 1 e y a1 y eman annua eman ays . 

* *  
The s e  areas r e p re sent 9 7  p e r c ent o f  t o t a l  U . S .  heat ing o i l  s a l e s . 

The we ight ing r e f l e c t s  the proport ion o f  a c tual 1 9 8 6  s a l e s  in e ach ar e a , 
b a sed on E IA d a t a . 

To e s tima te s to rage c apac i ty and i nventory i n  the e l ec tr i c  
ut i l i ty s ec tor , two s ourc e s  o f  data were u s ed - - the 1 9 8 8  P e tro­
leum Marke ter s '  H andbook ( pub l i shed annu a l ly by the O i l  Buyer s '  
Guide ) and the March 1 9 8 8  E l ectric Power Mont h ly from the Energy 
I n formation Admi n i s tration ( E IA ) . The P e t r o l e um Marke te r s ' Hand­
book contained data on fuel consumpt i on and s tor age c apac i t i e s  
for appro x ima t e l y  9 0  e le c t r i c  u t i l i ty c ompan i e s , w i t h  the i n for­
mat ion provided by s tate , company , and product . The s e  d a t a  we re 
ver i f ied by intervi ews with s ever a l  of the s e  u t i l i t i e s  to de ter­
mine accuracy . S torage capac i ty data we re a l s o  con f i rmed w i th 
the appropr iate regional powe r poo l s . D a t a  we re a l s o checked for 
a l l  compan i e s  tha t  r epor ted change s in s torage c apac ity from the 
previ ous e d i t i o n  of the Handbook . A compa r i son o f  the data 
sourc e s  i nd i c a ted that a fter appropr i a t e  ad j u s tmen t s , the s torage 
capac i t i e s  i n  the H andbook qu i te accurate ly re f l e c te d  ind ividual 
comp an i e s ' s torage c ap ac i t i e s . 

A capac ity ut i l i z ation rat io was determined by d iv i d i ng the 
tot a l  s torage c apac i ty of tho s e  c ompan ie s re f e r enced i n  the 
Pe tro leum Mark e te r s ' Handbook by the ratio of the E IA invento r i e s  
that tho s e  uti l i t i e s  repre s e nted in t o t a l  E IA u t i l i ty inve n tor i e s  
o n  March 3 1 , 1 9 8 8 . T h i s  wa s about 9 6  p e rc ent o f  re s idual fuel 
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o i l  inven to r ie s and 6 7  percent o f  d i s t i l l a te fue l o i l  inven­
torie s . The c apac i ty u t i l i z a tion ratio wa s a s s umed to be repre ­
s enta t ive o f  a l l  uti l it i e s  in a l l  region s . 

The final  i nventory data for March 1 9 8 8  wer e  obtained from 
E IA ' s  e lectric  power data ba s e  and were ad j us te d  to re f l e c t  only 
tho s e  inventori e s  held at uti l it i e s .  A number of  ut i l i t ie s  h ave 
a cooperative fue l purchas ing agreement that a l lows reduced co s t s  
for larger vo lume purcha s e s . A portion o f  tha t  fue l i s  held i n  
the pr imary d i s tr ibution sys tem un t i l  shipment t o  the generating 
s i te . The NPC ad j u s ted the inventory l eve l s  repor ted to the E IA 
on the form E IA- 7 5 9 , Month ly Power P lant Report , to reduce u t i l ­
ity s ec tor inventor ie s b y  the vo lume s he ld in the pr imary d i s tr i ­
bution s y s tem . 

The d i s aggregation o f  s torage capac i ty and inven tor i e s  by 
product for PADDs I - IV and PADD V was e s timated by u s ing the 
Petro l eum Marke ter s '  Handbook data and E IA ' s  E le c t r i c  Power 
Month ly data b a s e  for each ut i l i ty in each PADD grouping . Tab l e  
L - 4  i s  a breakdown o f  PADD groupings . 

PADD s I - IV 
PADD V 

Total 

TABLE L- 4 

ELECTRIC UTI L I TY SECTOR 
STORAGE CAPAC I T IES AND INVENTORIE S  

BY PADD , A S  O F  MARCH 3 1 , 1 9 8 8  
( Mi l l ions o f  Barre l s ) 

D i s t i l l ate Fue l O i l  R e s idu a l  Fue l O i l  
S torage I nventory 

3 3  
8 

4 1  

1 1  
2 

1 3  

S torage I nventory 

8 9  
4 5  

1 3 4  

3 3  
1 5  

4 8  

I n  o ther are a s , such a s  Texa s and C a l i fo rn i a , uti l it i e s  have 
been burn ing natural gas rather than o i l , due to i t s  price ad­
vantage . The s e  uti l i t i e s  have been ma intain ing o i l  inventori e s  
above tho s e  that appea r  t o  b e  requ i red for the i r  pre s en t  short­
term consumption ( o f ten a s  much as  50 percent of s to rage capa­
c ity ) . For ut i l i t i e s burn ing gas in dua l - fue l generating un i t s , 
oi l inventor ie s are he ld a s  back-up fue l for u s e  when gas become s 
unava i lab l e  due to h igher pr ior i ty demand on the gas s y s tem , s uch 
a s  i n  co ld wea ther ; or whenever o i l  pr ice s drop be l ow that o f  
natu ra l  gas , making e lectric power gene ration by u s ing o i l more 
economical . I nven tory requirements for the s e  u t i l i t ie s  are 
des igned to mee t  i nventory target s  based upon s udden and h i gh 
leve l s  o f  o i l  u s e , r ather than on ave rage dai l y  u s e . 

The u s e  o f  o i l  for e lectric power generation has  been 
reduced by 6 8  percent from the 1 9 7 8  peak . As a r e s u l t , uti l i ty 
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o i l  inventory requ irements have a l so been reduce d . O i l  inven­
tor i e s  at uti l it i e s  are now approach ing 5 5  pe rcent of the ir 1 9 7 8  
leve l s .  However , ut i l i t ie s  in a l l  regions o f  the country h ave 
found th at the pre s ence of l arge base load generat ing un i t s , 
particu lar ly nuc lear u n i t s , has inc re a s ed the variabi l ity o f  the 
generat ion from o i l  and gas un its  on the ir sys tems . The var ia­
b i l i ty of o i l  u s e  h a s  been further incre a s ed by the r e l at ive 
pr ice vo lati l i ty between o i l  and natural gas . 

For s ome uti l it ie s , the increase  in the var i ab i l i ty o f  o i l­
based e lectric power gene rat ion , comb ined with the reduct ion o f  
the over a l l  l eve l o f  that generat ion , may actual l y  inc re a s e  the 
leve l o f  o i l  inventor i e s  requ ired to me et prudent inventory 
management s tand ard s . For o ther compan ie s , the changi ng fue l mix 
for e lectric power gene ration wi l l  cont inue to reduce o i l  
inventory requirements . 

INDUS TRIAL SECTOR 

The indu s t r i a l  s e c tor i s  compo sed of the p l an t s  and fac­
tor i e s  i n  the Un i ted S tates , but exc lude s retai l and s e rv i c e  
ente rpr i s e s  ( see Commerc ial  Sector ) . I n th i s  ana l y s i s , con­
struc tion and o f f-hi ghway non- transportat ion u s e s  ( e . g . , l ogg ing 
and min ing ) are a l s o  inc luded in the indu s tr i a l  s e c tor . For the 
purpo s e  of th i s  d i s cu s s ion , petrol eum re f iner i e s  and e l ectric 
uti l it i e s  are not con s idered in the indu s tr i a l  s e c to r  because 
fue l for re f inery u s e  i s  part o f  the pr imary s y s tem , wh i l e  
ut i l i t i e s  are reported a s  a s eparate s ector . 

Total s torage c apac i ty and inventor i e s  i n  the indu s t r i a l  
s ec tor were e s t ima ted u s ing i n formation obta ined from contac t s  
with indus try and var iou s  pub l i shed data o n  petro l eum products 
and natura l  ga s con s umpt ion . The bas ic me thodo logy is  to apply 
days ' supp ly s torage and inve ntory e s t imate s to a consumpt ion 
f igure . 

Stor age C apac i ty 

Contacts wi th indu s t r i a l  s ector con s ume r s  were u s e d  i n  de­
termining that , on average , indu s try had s torage c apac i ty to ho l d  
3 0-days ' consumption i f  natural g a s  were unava i l ab l e . I t  appears 
that there is  qui te a var iance in the s e  figur e s  w i th a tendency 
for fac i l i tie s with lower pe tro leum u s e  to ma intain l e s s  s torage 
capac ity relat ive to consumpt ion . The 3 0 -day e s t imate re f l ec t s a 
we ight ing for the d i f fer ing s torage patterns o f  the u s e r s . The 
3 0 -day f i gure wa s then app l ie d  to ad j us ted con s umpt i on . D i f­
ferent methods were u s e d  i n  arr iving at adj u s ted con s umpt ion for 
var ious produc ts . Fo l lowing are summar i e s  of the d e r ivation o f  
the con sumption figur e s . 

Dis t i l l ate Fue l O i l  and Re s idual Fue l O i l  

There are two components t o  the con s umpt ion e s t ima te for 
dis t i l late and r e s i dual fue l oi l s . F i r s t  is e s t imated ac tual 
pe tro leum con s umpt ion by indu stry , der ived from the E IA 1 9 8 6  
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data . The fo l low ing E IA group ings o f  u s e r s  wer e  cons idered a s  
being part o f  the i ndu s tr i a l  sector : 

• I ndu s tr i a l  

• O f f-Highway D i e s e l  Use  ( D i s t i l l ate Fue l O i l  o n l y )  - ­

De f i ned by E I A  as  " fue l ing eng ine s whi ch requi r e  d i e s e l  
fue l , but are not u s ed for tran sportat ion , s uch a s  
cons truction , logg ing and road bui ld ing equ ipment " 

• A l l  O ther . 

The s econd component i s  natura l  gas consumpt i on switchab l e  to 
petro leum ( in barre l s  per day petrol eum equivalent ) • Ame r i c an 
Gas As soc iat ion data ( Gas Requ irements Committee , " Future Gas  
Cons umption in the Uni ted S tate s , "  November 1 9 8 7 )  we re u s ed to 
determine the vo lume of  gas con sumption that cou l d  be switched 
into petroleum , and DOE / E IA data for 1 9 8 6  were the s ource for 
indu s tr i a l  gas consumption . The rat iona l e  for inc luding th i s  
component i s  that fac i l i t i e s  that could switch t o  p e tro l eum 
consumpt ion have s torage in place to handl e  that cons umpt ion . 
Table L- 5 shows the ad j us ted consumpt ion data for d i s ti l l ate and 
res idual fue l o i l s . 

TABLE L- 5 

ADJUSTED CONSUMPTION OF 
D I S T I LLATE AND RES IDUAL FUEL O I L S  

( Thou sands o f  Barre l s  p e r  Day ) 

Ac tual Con sumpt ion from E IA Source s 
Natura l  Ga s - Pe tro leum Equ ivalent 

Total Ad j u s ted Consumption 

Ga s o l ine 

D i s t i l l ate 

2 9 5  
3 8 7  

6 8 2  

Re s idual 

3 1 3  
5 8 1  

8 9 4  

I ndu s t r i a l  ga s o l i ne con sumpt ion i s  e s timated to be 7 5  per­
cent of the Department o f  Trans portation ' s  f i gure for i ndus tr i a l , 
cons truct ion , and comme rc ia l  use  a s  reported in the Federa l  H i gh­
way Admini s trat ion pub l i c at ion H i ghway Stat i s t ic s , 1 9 8 6 . U s ing 
the s e  data and the 75 percent con sumpt ion e s t ima te , indu s tr i a l  
ga s o l ine con s umption i s  e s t imated at 3 5 , 0 0 0  barre l s  p e r  day . 

Calcu lat ions for S torage Capac ity E s t imate s 

E ach to tal con s umption figure was fac tored upward by a p l ant 
uti l i z at ion adj u s tment of 6 . 6  percent ( se e  P l an t  Uti l i z at ion Ad­
j u s tment be low ) . Thi s  f i gure was then mul t ip l i ed by the 3 0 -day 
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e s t imate to arrive at s torage capac ity . Tho s e  ca l cu l a t i ons are 
shown in Tab l e  L- 6 . 

TABLE L- 6 

INDUSTRIAL SECTOR STORAGE CAPAC I TY 

P l ant 
Con sumpt ion Uti l i z ation X Day s ' = Tot a l  S torage 

( MB / D )  X Ad j us tme nt S uppl y  C apac ity (MB ) 

Gas o l ine 3 5  1 .  0 6 6  3 0  1 , 1 1 9  
D i s t i l l ate 

Fue l O i l  6 8 2  1 .  0 6 6  3 0  2 1 , 8 1 2  
Re s idua l 

Fue l O i l  8 9 4 1 .  0 6 6  3 0  2 8 , 5 9 0 

Tota l 1 , 6 1 1  1 .  0 6 6  3 0  5 1 , 5 2 1  

Plan t Ut i l i z at ion Ad j u s tment 

In 1 9 8 6 , manu fac tur ing plant ut i l i z a t ion was 7 9 . 7  percent , 
compared to a prac t i c a l  max imum o f  8 5  percent . To account for 
the fact that storage c apac i ty was mos t  l ikely bu i l t  to accommo­
date product needs at fu l l  capac ity , an upward ad j u s tment ( p lant 
uti l i z at ion ad j u s tment ) of 6 . 6  percent was made to the con s ump­
tion data . 

Inventories  

As with s torage c apac i ty , a days ' supp ly number wa s app l ied 
to daily con sumption fi gure s . However , the consumpt i on f i gure s 
used d id no t inc lude a natural gas equ i valent for the d i s t i l l a te 
and res idual fue l o i l  categor i e s , nor wa s a p l an t  u t i l i z ation 
ad j u s tment appl ied . I t  i s  a s s umed that the l eve l o f  invento r i e s  
wa s managed o n  the bas i s  o f  ac tua l  con sumpt ion . 

The calculations for inventor i e s  ( ba s e d  on 1 9 8 6  con sump t ion ) 
are shown in Tab l e  L- 7 .  

MI LITARY / GOVERNMENT SECTOR 

The mi l i tary/ government s e c tor inc lude s fede r a l , s tate , and 
loc a l  government s and a l l  branche s of the u . s .  mi l itary s ervi c e  
located in the United S tate s , but exc lude s mun i c ipa l ut i l i t ie s . 

The De fense Fue l Supply Center provided the actual data for 
mi l i tary s torage c apac i ty and inventory as of March 3 1 , 1 9 8 8 . No 
data were avai lable for federa l , s tate , and l o c a l  governments . 
An e s t ima ting approach was emp loyed to determine s torage c apac i ty 
and inventory in th i s  s e c tor . 
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Ga s o l ine 
D i s t i l l ate 
Re s idua l  

Total  

TABLE L - 7  

INDUSTRIAL SECTOR INVENTORIES 

Consumpt ion X Days ' = 

( MB / D )  Supply 

3 5  1 5  
2 9 5  1 5  
3 1 3  1 5  

6 4 3  1 5  

I nventory ( MB )  

5 2 5  
4 , 4 2 5  
4 , 6 9 5  

9 , 6 4 5  

F ir s t , the petro leum demand by ma j or produc t for e ach in­
dividua l fede ra l ,  s tate , and local government s ub s e c tor was de­
termined . Next , data for a s ample o f  s e l e c te d  governmen t  un i ts 
were obtai ned to determine the ir s torage c apac i ty and demand for 
var iou s  petro l eum produc ts . The ratio of s torage c apac i ty to 
average dai ly demand c a l cu l ated from the s ampl e  wa s u s ed to e s t i­
mate the s torage capac i ty o f  the total  federa l , s ta te , and local  
government s e c tor . F inal ly , the oil  inventory h e ld by the 
governmen t  s e c tor wa s e s t imated as a pe rcen tage of that capac i ty . 

Demand 

E s t imate s of pe tro leum product demand by ma j or produc t are 
summar i z ed in Tab le L- 8 .  Ac tua l demand data were reported by the 
E IA for mi l i tary and c iv i l i an fede ral government ac tivitie s .  
However , the s e  data did not s egregate fue l o i l s  b e l onging to 
federal , s tate , and loc a l  government s into d i s t i l late and r e s id­
ual fue l o i l s . The demand wa s e s t imated by produc t a s  shown in 
Tab l e  L- 8 .  

E s t imat e s  o f  s tate and local governmen t  demand were der ived 
from a var iety of source s . Mo tor gaso l i ne demand was c a lc u lated 
by a s s uming that cars , bu s e s , and trucks owned by s tate and loc a l  
governments u s e  the s ame amount o f  fue l p e r  year a s  the national 
ave rage . 1 The sp l it betwe en s tate and local f l e e t s  for cars  and 
trucks  was e s t imated to be 3 6 / 6 4 , the ra t i o  o f 2 s tate employe e s to 
loc a l  government emp loye e s  exc luding teacher s .  A l l  s choo l bu s e s  
were a s s igned t o  the local government s ub se c tor . D i s t i l l ate and 
res idua l fue l  o i l demand by s tate and local governme n t s , ma i n ly 
for space he at ing requ i rement s 3 was based on the rat io o f  s tate 
and local government emp loye e s  ( inc lud ing teache r s  and an 

1
Motor Veh i c l e  Manufacturers of America , Mo tor Veh i c l e  F ac t s  

and F i gure s , 1 9 8 7 . 

2 U . S .  Departmen t  o f  Comme rce , Bure au o f  the Cens u s , 
S ta t i s t i c a l  Abs tract o f  the Un ited S ta te s , 1 9 8 7 , 1 0 7 th ed . 

3 Ibid . 
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TABLE L- 8 

MI L I TARY / GOVERNMENT SECTOR 
1 9 8 7  PETROLEUM PRODUCT DEMAND 

( Th ou s and s of B arre l s  pe r Day ) 

Mi l i tary/ 
Mi l i - Fede ra l S ta te Loc a l  Gov . Gove rnmen t  
tar;t* Gov . §  Gov . Gov . T o t a l  T o t a l  

Mo tor G a s o l ine 6 . 8  1 1 . 9  4 1 . 1
Cj[ 

9 1 . 0
Cj[ 

1 4 4 . 0  1 5 0 . 8  

Kero-Je t Fue l 1 4 0 . 4  3 . 8  1 . 0  N /A * * 4 . 8  1 4 5 . 2  

D i s t i l l ate 
Fue l O i l  5 7 . 0  5 . 0  9 . 0 § §  3 2 . 0 § §  4 6 . 0 § §  1 0 3 . 0  

Re s idual 
Fue l Oi l 1 2 . 5  6 . 6  1 1 . 9 § §  4 2 . 4 § § 6 0 . 9 § §  7 3 . 4  

To ta l 2 1 6 . 7  2 7 . 3  6 3 . 0  1 6 5 . 4  2 5 5 . 7  4 7 2 . 4  

* Mi l i t a ry u s e  o f  d i s t i l l ate and r e s idu a l  fue l o i l s  i s  from 
the EIA repor t ,  " S a l e s  o f  Fue l O i l  and Kero s in e  in 1 9 8 7 "  ( Pe tro­
leum Marke t i ng Month l;t , July 1 9 8 7 )  . Mo tor g a s o l i ne d emand wa s 
a s s ume d to h ave incre a s e d  in proportion to the t o t a l  U . S .  demand 
increase for motor ga s o l i ne between 1 9 8 7  and 1 9 8 2 . Kero- j e t fue l 
demand in 1 9 8 7  was a s s umed to be unchanged from 1 9 8 2 d a t a  a s  
shown i n  the 1 9 8 4  NPC report . 

§
Fede r a l  gover nment u s e  i s  from the E I A  fede r a l quar t e r l y  

energy use repo r t s ,  FY 1 9 8 7 . 

CJ[
B a s ed on veh i c l e s  ( c a r s , bus e s , and truck s )  owned by s ta te 

and loc a l  governme n t s  and a s s uming that fue l con s umpt ion per 
veh i c l e  is the s ame a s  the u . s .  ave rage . Source : Mo tor Veh i c le 
Manu fac ture r s  o f  Ame r i c a , Motor Veh ic l e  F a c t s  and F i gure s , 1 9 8 7 . 

* *  
N /A = Not Ava i lable . 

§ §
B a s e d  on the r a t i o  o f  s t ate and l o c a l  governme nt emp l o ye e s  

t o  fede r a l  government emp l oye e s  mu l t ip l i e d  b y  fede r a l  government 
demand . The s e  e s t imat e s  we re ad j u s te d  upward by a fac tor o f  2 
for loc a l  and 1 . 3 7 for s tate governments to re f l e c t  c o n s ump t ion 
by schoo l s  a s  exp l ained i n  the Mi l i t ary/ Gove rnme nt S e c tor Demand 
section . 
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e s t imated number o f  s tudents } to federal c ivi l i an employe e s , mul t i ­
p l ie d  b y  federal government demand . The s e  s tate and l oc a l  govern­
ment data were ad j us ted upward by a fac tor of 1 . 3 7 for s ta te 
governmen t s  and 2 . 0 0 for loc a l  governments to account for the 
l arger s choo l room space-he at ing requirements i n  s choo l bui ld ings . 
The higher factor used for local governments  re f l e c t s  a h i gher 
ratio of teachers ( 3 6  percent of local emp loyee s }  than for s tate 
emp loye e s  ( 1 3  pe rcent of s tate emp loye e s }  a s  shown i n  T ab le L- 9 .  

TABLE L- 9 
* 

LOCAL , S TATE , AND C IVILIAN FEDERAL GOVERNMENT EMPLOYEES , 1 9 8 5  
( Thou s ands } 

C ivi l i an 
Loc al S tate Feder a l  Total 

Total Emp loye e s  9 , 6 8 5  3 , 9 8 4  3 , 0 2 1  1 6 , 6 9 0  

Teacher s  3 , 4 7 5  5 2 6  4 , 0 0 1  

Emp loye e s  
( exc lud ing teache r s } 6 , 2 1 0  3 , 4 5 8  3 , 0 2 1  1 2 , 6 8 9  

* 
Data taken from Stat i s tical Abs trac t o f  the u . s . , 1 9 8 7 ,  

Table 4 6 8 , p .  2 0 0 . 

S torage Capac i ty 

To deve lop the s torage c apac i ty e s t imate s for the govern­
ment sub s ector , i nd ividual s tate and local gover nment s were 
contac ted to determine the ir days ' supply of s to rage c apac i ty . 
The ratios provided were in the range o f  3 8  to 1 3 1  days , a s  shown 
in Tabl e  L- 1 0 . 

On average , the ratios were highe r for h e a t ing o i l s  than for 
mo tor gaso l i ne , due to the more pronounced s e a s ona l fluc tuation 
in demand for heating o i ls . More s torage c apac ity is needed for 
heating o i l  to accommodate peak demands i n  the winter . There ­
fore , for s easonal produc t s  such a s  d i s t i l late and r e s i dua l fue l  
o i l s , a ratio o f  9 0  days ( the s ame a s  1 9 8 3  e s t imate } was u s ed for 
the storage c apa c i ty calculat ion , whi le for p roduct s  w i th l e s s  
seasona l i ty ( motor ga s o l ine and kero- j e t fue l }  , a ratio o f  5 0  
days ( 6 0  days i n  1 9 8 3  s tudy} wa s used . 

I n  the c a s e  o f  s tate and local governments , the s torage 
c apacity e s timate for motor gasol ine was ad j u s te d  downward by 2 0  
percent to account for fue l ing o f  government veh i c l e s  at s ervic e  
s tat ions . 
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Government Un i t  

Oregon State 

Mich igan State 

TABLE L- 1 0  

SAMPLE OF GOVERNMENT USERS 
DAYS ' SUPPLY OF STORAGE CAPACI TY 

Fue l 

Motor Ga s o l ine * 
Fue l Oi l §  

Motor Ga s o l ine! 

Fue l O i l  

Days ' Supply o f  
S torage Capac i ty 

5 3  
1 3 1  

6 o
ii 

6 3 * * *  

C l i fton , New Jer sey Motor Ga s o l ine * *  
Heating O i l § §  

3 8  
8 3  

* 
4 6 0 , 0 0 0 -ga l lon she l l  c apac ity d ivided by ave rage d a i ly 

demand ( annual demand o f  3 . 1 5 mi l l ion ga l l ons / 3 6 5 days ) . 

§
9 3 6 , 0 0 0-ga l lon s he l l  capac ity d ivided by average dai ly 

demand ( annua l demand o f  5 , 7 5 5  mi l l ion ga l lons / 3 6 5  days ) . 

!
1 6 5 , 0 0 0 -ga l l on she l l  capac i ty d ivided by average d a i l y  

demand ( annua l demand o f  8 4 7 , 9 9 7  ga l l on s / 3 6 5 days ) . 

* *  
6 7 5-barrel  she l l  capac i ty divided b y  ave rage dai ly demand 

( annual demand of 2 5 5 , 0 0 0  ga l l ons / 3 6 5  days / 4 2  ga l l on / barre l ) . 

§ §
4 , 7 0 0 -barre l she l l  capac ity d ivided by average da i ly 

demand ( annual demand o f  7 4 0 , 0 0 0  ga l l on s / 3 6 5 days / 4 2  ga l l on / 
barrel ) • 

!!
2 5 , 0 0 0 -ga l lon she l l  capac ity d ivided by ave rage da i ly 

demand ( annual demand o f  1 5 2 , 7 0 9 gallon s / 3 6 5 days ) . 

* * *  
3 0 , 0 0 0 -gal l on she l l  capacity d ivided b y  average da i ly 

demand ( annua l demand o f  1 7 3 , 3 2 4  ga l lons / 3 6 5 days ) . 
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The a c tual m i l itary s torage capac i ty data and government 
e s timate s are shown in Tab l e  L- 1 1 . 

I t  wa s a s s umed that for the le s s  s ea sonal produ c t s  ( motor 
gas o l ine and kero- j et fue l )  , government invento r i e s  were equ a l  to 
5 0  pe rcent o f  s torage capac ity . For s ea sonal product s  ( d i s t i l ­
late and r e s i dual fue l oi l s ) , it wa s a s sumed that the invento r i e s  
on March 3 1 ,  1 9 8 8 , toward the e n d  o f  the heating s e a s on , repre­
s ented only one-third of tank capac i ty . The actu a l  mi l i tary 
inventory data and government e s t imate s are s hown i n  Tab le L- 1 2 .  

TABLE L- 1 1  

MILITARY /GOVERNMENT SECTOR 
STORAGE CAPAC ITY AS OF MARCH 3 1 , 1 9 8 8  

(Mi l l ions o f  Barre l s )  

Mi l i - E s t imated Government! 

tary* § F ederal S tate Loc a l  Total 

* *  * *  
Motor Ga s o l ine 0 . 5  0 . 6  1 . 6  3 . 6  5 . 8  
Kero-Jet Fue l 1 0 . 7  0 . 3  0 . 1  0 0 . 4  
Di s t i l l a te 

Fue l O i l  1 8 . 7  0 . 5  0 . 8  2 . 7  4 . 3  
Re s idua l  

FUe l O i l  2 . 1  0 . 6  1 . 1  3 . 8  5 . 5  

Tota l  3 2 . 0  2 . 0  3 . 6  1 0 . 3  1 5 . 9  

* 

Mi l i tary / 
Government 

Total  

6 . 3  
1 1 . 1  

2 2 . 9  

7 . 6  

4 7 . 9  

Actual s torage c ap ac ity a s  reported to the NPC by De fense 
Fue l S uppl y  Center . The NPC e st imated the produc t s ' s torage 
capac i ty based on the De fense Fue l Supply Center reported 
i nventorie s of thos e  produc t s . 

§Exc lude s on-board s torage c apac i ty o f  mi l itary veh i c l e s ,  
ve s s e l s , and a irc raft . 

!
s torage capac ity was calculated from the days ' s upply o f  

c apac i ty e s t imate s s hown i n  Tab l e  L- 1 0  u s ing 5 0  days for motor 
ga s o l ine and kero- j et fue l and 9 0  days of d i s t i l l ate and re ­
s idua l fue l o i l s . 

* *  
Capac i ty wa s further ad j us te d  downward by 2 0  percent to 

account for gover nment veh i c l e  fue l ing at c ommerc i a l  s e rvice 
s tation s . 
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Mo tor Gaso l i ne 
Kero-Jet Fue l 
D i s t i l l ate 

Fue l O i l  
Re s idua l  

Fue l O i l  

Tota l 

* 

TABLE L- 1 2  

MILITARY /GOVERNMENT S EC TOR 
INVENTORY AS OF MARCH 3 1 ,  1 9 8 8  

(Mi l l ions o f  Barre l s ) 

Mi l i - E s t imated Gover nment� 

t ary* § Federal S tate Loca l  Total  

0 . 4 0 . 3  0 . 8  1 . 8  2 . 9  
5 . 3  0 . 1 5 0 . 0 5 0 . 2  

5 . 5  0 . 2  0 . 3  1 . 0  1 . 5  

0 . 6  0 . 2  0 . 4  1 . 3  1 . 9  

1 1 . 8  0 . 8 5 1 .  5 5  4 . 1  6 . 5  

Mi l i tary/ 
Government 

Total 

3 . 3  
5 . 5  

7 . 0  

2 . 5  

1 8 . 3  

Actua l March 3 1 , 1 9 8 8 , inventory a s  r eported to the NPC 
by the De fen s e  Fue l Supply Center . 

§Exc lude s on-board inventory o f  mi l i tary vehi c l e s , 
ve s s e l s , and aircra ft . 

�
E s t ima ted inventory wa s calcu l a ted a t  one -ha l f  o f  s torage 

capac i ty for motor gasol ine and kero- j e t fue l and one - th i rd o f  
capac ity for d i s t i l l ate and res idua l fue l oi l s . 

PADD E s t imate s 

No PADD data are avai lable for the mi l it ary s torage c apac i ty 
and inventory . For the government sub s e c tor , i t  wa s a s s umed that 
PADDs I - IV and PADD V s torage capac i t ie s  and i nventor ie s were 
about 85 percent and 1 5  percent o f  the U . S .  tot a l , re spective ly , 
which i s  the i r  proport ion o f  the total U . S .  populat ion . 

RES IDENT IAL SECTOR 

S torage for re s idential  heating fue l inc lude s tankage for 
s ingle fami l y  home s and mul t i - fami ly dwe l l ings of up to four 
uni ts . S torage for l arge apartment bui l d ings i s  part o f  the 
commercial sec tor . 

E s t imate s o f  r e s idential  inventor i e s  were based primari ly on 
two s ourc e s  o f  data , the Department o f  Commerce / D epartment o f  
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Hous ing and Urban Deve lopment ' s  Annua l  Hou s ing Survey : 1 9 8 3 , 
" P art F - - Energy-Re l ated Hous ing Ch aracter i s ti c s , "  ( Current 
Hou s ing Repor ts , Ser i e s  H- 1 5 0 - 8 3 ) , the mo s t  r ecent data ava i lab le 
on the hous ing s tock , and the trade pub l i cation Fue l O i l  & O i l  
Heat , which e s t ima te s con s umer i nvento ry l eve l s  annua l ly . 
Certain data from Energy I n formation Admini s tration repo r t s , 
inc luding Re s ident i a l  Energy Con sumption Survey : Consumpt ion and 
Expend i tures , Apr i l  1 9 8 2  through March 1 9 8 3 , " P ar t  1 :  Nat iona l 
Data , "  ( DOE / E IA 0 3 2 1 / 1  [ 8 2 ] ) , we re a l s o  u s ed . 

Demand 

S ever a l  facto r s  h ave contr ibuted to a net dec l ine in the 
number o f  o i l -heated home s dur ing the 1 9 8 0 s . F i r s t , the o i l  heat 
share of the new home market has only recently begun to r e cover 
from the very low leve l s  it h it a fter the p r i c e  incre a s e s o f 
1 9 7 9 - 8 0 . For examp l e , o i l c aptured hal f o f  the Northea s t ' s  new 
s ingle fami ly home market in 1 9 7 6  and 1 9 7 7 , and o n ly 1 3  percent 
of i t  in 1 9 8 1 . The share in 1 9 8 7  had r i sen to 2 7  percent . 
Second , conve r s ions o f  o i l -heated hou s ing un i t s  to g a s  heat 
sub s tant i a l l y  outnumbered con s truc tion o f  o i l-he ated uni t s . In 
the year s 1 9 7 9 through 1 9 8 6 , accord ing to the Ame r i c an G a s  As s o ­
c i at ion , appro x imate ly 1 . 8  mi l l ion o i l -heated hou s ing uni t s  
( s ingle fami ly and a l l  mul t i - fami ly ) we re conve r ted from oi l to 

gas , wh i le about 2 0 0 , 0 0 0  new o i l-heated un i t s  were bu i l t . The 
pace of conve r s ion s h a s  s lowed in recent years , part ly bec au s e  o f  
price change s and part ly becau se o f  d i s s ipating fe ars o f  o i l  
shortage s . In the Northea s t , 1 9 8 6  and 1 9 8 7  probab ly s aw ne t 
incre a s e s  ( a lbe i t  sma l l  one s ) in the number o f  o i l-heated s ingle 
fami ly home s . 

D i s t i l l ate fue l o i l  con sumpt ion i n  the re s ident i a l  s e c tor 
has increased s ince the 1 9 8 4  NPC report , r i s ing by ne arly 3 per­
cent per yea r  nationwi de . Consumpt ion i n  the Nor thea s t , wh i ch 
accounts for about two-th irds o f  the nat ion ' s  r e s ident i a l  to tal , 
rose more s lowly , wi th the Mid-Atl ant ic region moderat ing the 
rapid growth in New Engl and . D i s t i l l ate fue l o i l  consumpt ion had 
fal len drama t i c a l ly a fter the price incre a s e s  o f  1 9 7 9 - 1 9 8 0 , and 
at the 1 9 8 7  vo lume o f  about 5 0 0  thous and barre l s  per day ( MB / D )  , 
s t i l l  doe s not appro ach the earlier leve l s  ( e . g . , in 1 9 8 0  re s i ­
dent i a l  consumpt ion wa s more than 6 0 0  MB / D ) . Accord i ng to trade 
e s t ima te s , consumpt i on per cus tomer has fal l e n  about 3 0  percent 
in the l a s t  dec ade , from more than 1 , 3 0 0  ga l l ons per s e as on in 
the mid- 1 9 7 0 s  to 1 , 0 0 0  ga l l on s  in the 1 9 8 6 - 1 9 8 7  he a t i ng s e a son . 
The ma j or port ion o f  the drop had occurred by the e a r ly 1 9 8 0 s . 
Indus try-wide e s t ima te s that re flec t changed behavior a fter the 
pr ice p lunge in 1 9 8 6  are not yet ava i l able . 

S torage C apac i ty 

The s i z e  o f  fue l tank s in the r e s ident i a l  s e c tor var ie s from 
5 5 -gal lon drums mounted on an outdoor s t and to 2 , 0 0 0 -ga l l on un­
derground tanks . Mo s t  home s , however , h ave tank s  rang i ng from a 
capac ity o f  2 5 0  ga llons ( 2 7 5  ga l lons i s  a s t andard s i z e  tank for 
a s ingle fami ly home ) to 8 0 0  g a l l on s . 
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Based on Fue l O i l  & O i l  Heat ' s  annua l  s urvey o f  c apac i ty 
uti l i z ation data , the c apac i ty o f  cus tomer tank s wa s c omputed to 
be 3 8 0  ga l lon s on ave rage for a l l  reg ion s in 1 9 8 7 . New England ' s 
tanks te nd to be sma l ler ( 3 4 5  ga llon s ) , and the Midd le At l antic ' s  
tend to be l arger ( 4 2 0 gal lons ) than the ave rage . The s e  regional 
d i f ferences  are probab ly a funct ion o f  hou s e  s i z e ; they are 
echoed in mos t  reg iona l es t imate s of consumpt ion per cus tomer . 

To arr ive at an e s t imate o f  the to tal tank capac ity and in­
ventor i e s , i t  was a s sumed that each tank in a mu l t i - fami l y  
structure s erve s three un i t s , and that e ach s ingle fami ly home 
ha s its  own tank . There are thu s approximate l y  8 . 4  mi l l ion 
re s idential  o i l  tanks for No . 2 oi l ,  for a total of 3 . 2  bi l l ion 
ga l lons o f  tank capac ity or 7 7  mi l l ion barre l s . For kero s i ne , a 
smal ler tank s i z e o f  2 5 0  gallons was a s s umed . Kero s ine s torage 
capac ity i s  e s t imated at 2 mi l l ion barre l s , with inventory 
s l ightly lower at 5 0  percent o f  capac i ty . 

Inventory 

The trade pub l icat ion Fue l Oi l & O i l  Heat has routinely con­
duc ted an annual s urvey of heating o i l  dea l e r s  to determine the 
inventory prac t ice s of the res ident ial s ector . I t s data show 
that cus tomer tanks were 6 3  percent fu l l , carrying about 2 4 0  gal ­
lons , on Oc tober 1 ,  1 9 8 7 . 

I t  i s  important to note that by far the maj o r i ty o f  de l iv­
eries of home heating o i l  are ini t i ated by the dealer on the 
bas i s  of compute r account management that calculate s degree days , 
the home ' s  therma l e f f i c i ency , the custome r ' s  temperature s et­
t ing , e tc . Dealers a im to s upply be twe en two - thirds and three­
quar ter s  o f  the tank ' s  c apac i ty with e ach de l ivery . Tha t  i s , 
they al low the tank to fal l to 2 5 - 3 3  percent o f  i ts c apac i ty 
be fore d i spatch ing another de l ivery to f i l l  the t ank . A s  a 
resu l t , tank s  wi l l  be 6 0 - 6 7  percent fu l l  on ave r age . The s ys tem 
has removed the s e a s ona l i ty o f  con sumer inventory l eve l s ; t anks 
wi l l  be as fu l l  on Oc tober 1 as  they are on March 3 1 . Only the 
frequency of de l iver i e s  var ie s  s easona l ly . 

So-c a l l ed · " wi l l  c a l l " accounts , where the c u s tomer reque s t s  
each de l ivery s eparate l y , wi l l  l ike ly s t i l l  exh i b i t  s e a s ona l 
swings i n  the i r  inven tory vo lume s ,  and on average wi l l  hold lower 
stocks . The s e  accounts , however , represent a sma l l  share o f  the 
market , according to d i scus s ions with heating o i l  de a l er s . They 
are re lative l y  more c ommon in some are as , such as  part s of Maine , 
but overa l l  probab l y  repre sent about 1 0 - 1 5  percent o f  the North­
east ' s  home heat ing o i l  cus tome r s . 

Inventor i e s , at 6 3  percent o f  tank c apac i ty , were approxi­
mately 50  mi l l ion barre l s  on March 3 1 ,  1 9 8 8 . The Northe as t he ld 
about ha l f  of the volume . Combining the e s t ima te s for each o f  
the East  Coas t regions , we s ee th at re s ident i a l  inventor i e s  were 
about equal to the s tock s he ld in the PADD I pr imary s y s tem at 
that time . Table L- 1 3  summari ze s  s torage capac i ty and inventory . 
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TABLE L- 1 3  

RES IDENT IAL SECTOR 
ESTIMATED STORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 3 1 ,  1 9 8 8  
( Mi l l ions o f  Barre l s )  

C apac i ty I nventory 

D i s ti l l a te Fue l O i l / Keros ine 7 9  5 0  

TRANSPORTATI ON SECTOR 

Thi s  sector i s  compr i sed of the fo l lowing c a te gor i e s  o f  
transportation mode s : r a i l road , bus , trucking , aviat ion , mar i ne 
ve s se l s ,  tax icab , rental cars , and per sona l veh i c l e s . As i n  
previous NPC s urvey s , t h e  ana lys i s  inc lude s d a t a  from fixed and 
on-board s torage , but exc lude s payload s tor age c apac i ty and 
i nventory . 

Methodo logy 

Ter t i ary s torage data for the tran s portat ion s ec tor ' s  
categor i e s  are di f f icult to obta in . I n  add i t ion to the l arge 

TABLE L- 1 4  

TRANSPORTATION SECTOR 
EST IMATED STORAGE CAPAC ITY 

AS OF MARCH 3 1 ,  1 9 8 8  
( Mi l l ions o f  Barre l s ) 

Transportation Motor Kero s ine & Kero-Jet Re s i dual  
Mode G a s o l ine No .  2 D i e s e l  Fue l Fue l O i l  Total 

Rai lroad 9 . 6  9 . 6  
Bus 0 . 8  0 . 8  
Truck 6 . 6  6 . 6  
Aviat ion 1 0 . 6  1 0 . 6  
Mar ine 5 . 1  7 . 2  1 2 . 3  
Mar ine P le a sure 

Craft 5 . 4  0 . 6  6 . 0  
Car Rental 1 . 5  1 . 5  
Taxicab 0 . 7  0 . 7  
Motor Veh i c l e  7 4 . 7 2 1 . 5  9 6 . 2  

Total 8 2 . 3  4 4 . 2  1 0 . 6  7 . 2  1 4 4 . 3  
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number o f  indu s trie s that make up thi s  s ector , e ach indus try i s  
compr i sed o f  many sma l l  and l arge firms . To overcome th i s  d i f f i ­
cu lty , survey data were gathered from trade a s s oc iations , govern­
ment agenc ie s , and the l arge s t  firms of the var i ou s  s ec tors . The 
capac ity and inventory data thu s e s tima ted are s ummari zed on 
Tables  L- 1 4  and L- 1 5  and de s cr ibed by s e c t ion be low . 

TABLE L- 1 5  

TRANSPORTATION SECTOR 
ESTIMATED INVENTORY 

AS OF MARCH 3 1 ,  1 9 8 8  
(Mi l l ions o f  Barre l s ) 

Transportation Motor Keros ine & Kero-Jet Re s idua l  
Mode G a s o l ine No . 2 D i e s e l  Fue l Fue l O i l  Tota l  

Rai lroad 5 . 0  5 . 0  
Bus 0 . 5  0 . 5  
Truck 3 . 3  3 . 3  
Avi at ion 5 . 8  5 . 8  
Marine 2 . 6  3 . 6  6 . 2  
Mar ine P leasure 

Cra ft 4 . 1  0 . 4  4 . 5  
Car Renta l 0 . 8  0 . 8 
Taxicab 0 . 4  0 . 4  
Mo tor Veh i c l e  4 7 . 0 1 3 . 6  6 0 . 6  

Total 5 2 . 3  2 5 . 4  5 . 8  3 . 6  8 7 . 1  

Rai l road Transportation 

In 1 9 8 2 , the As sociation o f  Ameri can Ra i l roads c onduc ted an 
exten s ive s urvey of the i ndu s try that it s erve s . Th i s  s urvey 
included data on fue l u s e  by the rai lroad indu s try . As s uch , it 
bec ame the bas i s  of the information s ubmitted for the 1 9 8 4  NPC 
survey . 

The As s oc i a tion o f  Ame r i c an Ra i lroads has  not conduc ted a 
formal survey s ince 1 9 8 2 . However , the Operations and Mainte­
nance Department of the As soc iat ion updated key d i e s e l  inven tory 
data . Th i s  in format ion and the month ly volume s of " The O f f i c i a l  
Rai lway Equ ipment Re gi s te r " a r e  the source o f  the f igure s for 
inventory and s torage capac i ty of the rai lroad s ub s ec tor l i s ted 
on Table  L- 1 6 . 
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TABLE L- 1 6  

RAILROAD TRANS PORTAT I ON 
ESTIMATED S TORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 3 1 ,  1 9 8 8  
( Thou s ands o f  Barre l s ) 

C apac i ty 

Fixed S tor age Tankage 
On-Board Locomo t ive Tanks 

Tota l 

Bus Transpor tation 

7 , 6 9 5  
1 , 9 1 4  

9 , 6 0 9  

I nventory 

4 , 0 0 0  
9 5 7  

4 , 9 5 7  

The bu s tr ansportation subsector i s  compo s e d  o f  three 
d i s t inct sys tems : pr ivate bu s compan i e s , pub l ic tran s i t  c ompa­
n i e s , and s choo l bu se s . The data in th i s  repo r t  i nc lude only 
f ixed tankage , not on-board s torage c apac i ty , wh ich i s  i n s tead 
shown with the motor veh i c le e s t imate s . Add i t io na l ly , fixed 
s torage capac i ty and inventory data for the s choo l bu s sub s ec tor 
are not given here . Such data are inc luded in the mi l i t ary/ 
government s e c tor a s  part of loca l gove rnment . 

Data for the bu s s y s tems rece iving fede r a l  fund ing were ob­
tai ned from the Amer i can Pub l i c  Tran s i t  As s oc iat ion , wh i l e  data 
for the pr ivate sector were submi tted by the Ame r ican Bus As so­
c i ation . The s e  are the s ame sources that u s ed a 1 9 7 8  survey to 
furn i sh data for the 1 9 8 4  NPC report . Bu s  reg i s tr ation f i gures 
ind icate that e s sent i a l ly no growth has occurred s ince 1 9 8 3  in 
the number of bu s e s  regi s tered in the Un i te d  S tate s . Add i ­
tiona l ly , the Ame r i c an Pub l ic Trans i t  As soc i at ion e s t imated that 
the 1 9 7 8  data on s torage capac ity and inventory is repre sentat ive 
of today ' s  s i tuat ion . The in format ion l i s ted on T ab l e  L- 1 7  
re flects th i s  and the fac t that invento r i e s  are norma l ly he ld at 
6 0  percent of c apac i ty . 

TABLE L- 1 7  

BUS TRANSPORTAT I ON 
E S T IMATED F I XED STORAGE CAPAC I TY AND INVENTORY 

AS OF MARCH 3 1 , 1 9 8 8  

Pub l ic Bus Sys tems 
P rivate Bus Sys tems 

To tal 

( Thou s ands of Barre l s ) 

Capac i ty 
Kero s ine D i e s e l  

8 0  

8 0  

L-2 0 

2 3 8  
4 8 9  

7 2 7  

I nven tory 
Kero s ine D ie se l  

4 8  

4 8  

1 4 3  
2 9 3  
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Truck Transportation 

The trucking indus try c an be divided into thre e  c ategorie s :  
for-hire , private , and owne r / operator or i ndependent . Compan i e s  
i n  the f i r s t  two categor ie s fi l l  the ir fue l ing ne eds b y  u s ing 
the ir own fac i l i t i e s  and purch as ing fue l at truck s top s , wh i l e 
owner / operators use truck s tops almo s t  e xc lus ive ly .  The s torage 
capac ity at truck s tops is part of the s econd ary d i s tr ibu tion 
system and is inc luded in that sect ion . On ly the on-board and 
truck ing-company-owned s torage and inventory f i gure s are con­
s ide red to be part o f  the ter t i ary s torage s egments tran s porta­
tion sec tor . 

A number o f  sourc e s  were used to attempt to quan t i fy the r 

storage capac i ty o f  termina l s  owned by the trucking i ndus try . 
However , it was found tha t no comprehens ive s tudy o f  underground 
storage tanks in the truck ing indus try has  ever been unde rtaken . 
Thu s , s torage capac ity was determined by e st ima ting i t s  re lat ion­
sh ip to fue l consumpt ion . 

The E IA data ind ic ate that in 1 9 8 6  taxab le on-h ighway d i e s e l  
fue l demand was 1 . 2  mi l l ion barre l s  p e r  day . About 1 . 5  percent 
o f  thi s  f igure , however ,  wa s due to automob i le s  and l ight truck s . 
Thus , the truck ing indu s try consumed 1 , 1 8 4  MB / D  o f  d i e s e l  fue l in 
1 9 8 6 . Of th i s  f igure , indu s try sourc e s  e s t imate tha t  4 0  percent 
or about 4 7 5  MB / D  were de l ivered through truck i ng-company-owned 
s torage fac i l i t i e s . 

The American Truck ing As soc iation e s t ima te s that the norma l 
inventory in fixed tankage o f  truck ing comp an i e s  ( includ ing truck 
renta l firms ) is about one week ' s  fue l requ i r ements or 3 . 3  m i l ­
lion barre l s . Total s torage capac i ty i n  the truck ing sub s e c tor 
can thus be e s t imated at 6 . 6  mi l l ion barre l s , a s s uming that tanks 
are ha l f  fu l l  on average . 

Air Transportation 

The air  transportat ion s ubsector inc lude s commerc i a l  a ir­
line s  and airports , general aviation ( non- s chedu l ed ) a i rcraft , 
and hel icopte r s . S torage c apac ity and inventory for mi l i tary u s e  
are n o t  part o f  the d a t a  reported i n  th i s  s e c t i on , s i nce that in­
format ion is part of the mi l i tary / government s e c tor ana lys i s . 

I t  i s  d i f ficult to determine the owner s h i p  o f  the s torage 
capac ity and inventory at airports . The fue l may be owned by the 
airport , the f ixed bas e  operator , the fue l s uppl i e r , o i l  compa­
nies , airline s , or a combinat ion of the s e . As s uch , a number o f  
source s  were consulted to obtain data for the a i r  transportat ion 
subs ector : 

• Airl ine companie s 

• Air Trans port Associ at ion o f  Ame r i c a  

• Airport Ope rators Counc i l  International 

• Fede ra l Aviat ion Admin i s trat ion 
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• Gener a l  Aviat ion Manu facture r s  As socia tion 

• Nat ional Air Transportat ion A s s oc iation 

• Nat iona l Aviation Club . 

The NPC surveyed the 3 0  l arge s t  airport s  i n  the Uni ted 
S tate s and determined that the ir combined on- s it e  s torage capa­
c i ty amount s to 3 5 0  mi l l ion ga l lons ( 8 . 3 3 mi l l ion barre l s ) .  
Cons umpt ion data for the se airports indicate tha t  the 3 0  l arge s t  
fac i l ities  account for about 9 0  pe rcent o f  the commerc i a l  kero ­
j et fue l consumption in the United S tate s . Thus , i t  i s  e s tima ted 
that the c omb ined on- s i te s torage capac ity in a irports  h and l i ng 
c ommercial  avi a t ion amount s  to 9 , 2 6 0  thou s and barre l s  o f  kero- j e t 
fue l . I t  appe ars that airl ine s ma intain inventor i e s  at about 5 5  
percent o f  capac i ty . Th i s  figure was then u s ed to e s t imate the 
inventory in s torage at a l l  commerc i a l  avi at i on a i rports  to be 
5 , 0 9 3  thousand barre l s . 

The Federal Aviat ion Admin i s tration ( FAA ) e s t imat e s tha t  
there are approximately 7 0 0  general aviation faci l it i e s  ( ai rports 
that do no t s e rv ice commerc i a l ly s chedu led a i rcra ft ) • For thi s  
s tudy , i t  was a s sumed that each o f  the s e  locations ma inta ins  
about 1 0 , 0 0 0  gal lons of  kero- j e t fue l s torage c apac i ty , which is  
norma l l y  f i l led about 50  pe rcent . 

On-board s torage c apac i ty and inventory data wer e  e s t imated 
from in formation provided by the FAA , and are summar i ze d  in Table 
L- 1 8 . 

TABLE L- 1 8  

AIR TRANSPORTATI ON 
ESTIMATED STORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 3 1 ,  1 9 8 8  

Commercial  Avi a tion Airports 

General  Avi ation Airport s  

Turboprop s / Turbo j et s  -
General Aviat ion and 
Sma l l  Commerc i a l  
( 8 , 9 0 0  @ 9 0 0  ga l lons ) 

Turbo Hel icopters 
( 4 , 2 0 0  @ 1 4 0  ga l l ons ) 

u . s .  Commerc i a l  F l eet 
( 3 , 1 5 0  @ 1 3 , 0 0 0  ga l lons ) 

Tota l 

Capac ity 
( Thou s ands 

O f  B arre l s ) 

9 , 2 6 0  

1 6 7  

1 9 1  

1 5  

9 7 5 

1 0 . 6 0 8  

L- 2 2  

Average 
I nventory 

To C apac ity 
( Pe rcent ) 

5 5  

5 0  

5 0  

5 0  

5 0  

I nventory 
( Thou sands 

O f  B arre l s ) 

5 , 0 9 3  

8 3  

9 5  

7 

4 8 8  

5 . 7 6 6  



Mar ine Transportat ion 

The mar ine transportation subse ctor inc lude s a l l  ships and 
ve s s e l s  engaged in tr ade or commerce . As in the 1 9 8 4  s tudy , the 
ships and ve s se l s  were d ivided into two ba s ic c a te gor ie s :  petro­
leum and non -pe tro l eum carr ie r s . Each of the s e  categor i e s  wa s 
then divided by type o f  tran sport . The vo lume s l i s te d  in Tab l e  
L- 1 9  are on-board bunker s torage capac i ty and inventory only . 

The data for the mar ine subsector were comp i led with the 
as s i s tanc e of the U . S .  Coas t  Guard , Wa terborne S t at i s ti c s  Center 
o f  the Army Corps o f  Engi nee r s , U . S .  Mar i t ime Admin i s trat ion , and 
the American Petroleum I n s t i tute . The methodo logy u s e d  to e s t i ­
mate the s torage capac i ty for the s ubcatego r i e s i s  explaine d  i n  
the notes t o  Tab l e  L- 1 9 .  For the e s t imated ave rage inve ntory o f  
the tota l commerc i a l  marine transportation s ub s e c t or , i t  was 
assumed that inventory , on average , repre s ented 5 0  pe rcent o f  
s tor age capac i ty . 

Marine Pleasure Cra f t  

The u . s .  Coa s t  Guard e s t imate s that there were 1 0 . 2  mi l l ion 
pleasure boat s in the Uni ted S tate s at year end 1 9 8 7 . Of the s e , 
approx imate ly 9 . 5  mi l l ion craft ma inta ined on-board s torage for 
fue l , inc luding portab l e  tankage used in the sma l l e s t  of craft . 
Due to the s e a s ona l i ty o f  recreational boat ing , fue l demand and 
inventory vary wide ly . For thi s s tudy , i t  was a s s umed that 
on-board inventory in pleasure craft average s 75 pe rcent o f  
capac ity , a s  shown i n  Tab l e  L- 2 0 . The h igh on -bo ard inventory 
re sults from the fact that mar ine pleasure c r a f t  are genera l l y  
s tored wi th ful l  fue l tanks t o  prevent conde n s a t ion . 

Car Rental I ndu s try 

The car ren tal indu s try inc lude s the compan i e s  that are 
engaged in dai ly car and truck renta l s  for bu s ine s s  and personal 
use . Thi s indu s try is c ompos ed o f  four ma j or c ompe t i tors and a 
large number o f  sma l ler f i rms . As such , fue l s torage and i nven­
tory data for the c ar rental subsector were d i f f ic u l t  to obta i n . 

The Ame r i c an C ar Rental As s oc i ation , S e cur it i e s and Exchange 
Commi s s ion reports f i led by car renta l f i rms , and the Motor 
Veh icle Manu fac ture r s  As sociation were con s u l ted i n  the c ompi la­
t ion of in formation for the car rent a l  s ub se ctor . B a s ed on the 
figures obtained from the se s ource s , it  is e s t imated th at there 
are about 6 , 5 0 0  car rental locat ions with f i xed fue l s torage 
fac i l itie s in the Un ited States . The s e  fac i l i t i e s  typ i ca l l y  have 
1 0 , 0 0 0  ga l l on s of c apac i ty ,  thu s giving a total s torage c apac i ty 
o f  1 . 5  mi l l ion barre l s  o f  mo tor gaso l ine for the c ar rental sub­
sector . The inventory on hand can be a s s umed to be 5 0  percent o f  
capac ity o r  about 7 5 0 , 0 0 0  barre l s . 

Taxicab Transportat ion 

The tax icab s ub s e c tor inc lude s the for-hire automobi le fleet  
for pa s s enger transportation . The I n ternat ional Tax i c ab A s s oc ia-
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TABLE L- 1 9  

NUMBER O F  MARINE VESSELS AND 
ESTIMATED BUNKER STORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 3 1 ,  1988 

Bunker Sto rage Capacity 
(Thousands o f  Barrels ) 

Number of No . 2 Residual 
Vesse l Clas s i fication Vessels Fuel Fuel Oi l Total Inventory* 

Petroleum Carriers§ 

U . S .  Flag Ocean Tankers� 2 14 68 3 , 394 3 , 46 2  N/A 
U . S .  Flag Lake Vessel s** 

Tankers§§ 3 3 3 6 N /A 
Barges�� 1 19 5 1  5 1  N/A 
Tuqs 2 1 5  7 1  7 1  N/A 

Inland Waterway Barges*** 3 , 232 17 1 7  N/A 
Towboats 6 , 000 3 , 48 1  3 , 48 1  N/A 
u . s .  Coastal Barges§§§ 503 8 8 N/A 

Non-Petroleum Carriers 

u . s .  Flag Ocean Drybulk 
Container Ships��� 262 79 3 , 5 89 3 , 668 N/A 

U . S .  Flag Lake Drybulk 
Carriers**** 

Operating 57 114 1 14 2 2 8  N/A 
In temporary lay-up 4 4 1 2  16 N/A 
Laid-up over one year 2 7  108 108 N/A 

Offshore§§§§ 1 , 046 1 , 183 1 , 183 N/A 

Total 1 1 , 682 5 , 079 7 , 2 20 1 2 , 299 6 , 149 

* 
§A

N
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o
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t
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a
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d
i l

abfor
1e

p
.

etroleum service 1  excludes l iquif ied petroleum gas carriers . �Over 1 , 000 GT , and includes 8 Ready Reserve Fleet (RRF) vessels . Oceangoing vessels 
inclv�e those with routes for oceans , coastwise , l imited coastwise , and Great Lakes /coas twise . 

Great Lakes vessels include those with routes for Great Lakes , Rivers and Great Lakes . §§Over 1 , 000 GT. 
�� 

***Over 150 feet . 
For U . S .  inland barges , it is assumed that each vessel has on-board storage of 250 gal lons 

of fuel for pump engines /machinery . §§§u . s .  coastal barges (over 150 feet) average over 1 9 , 000 barre ls of capacity each . It has 
been assumed that each vessel has on-board storage of 500 gallons of fuel for pump engines / 
mach�nery . 

*�*�Over 1 , 000 GT and includes 79 RRF vessels . 

§§§§Over 1 , 000 GT . 
Includes boats , tugs , and other equipment used in supplying materials for offshore 

production fac i l ities . 
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TABLE L- 2 0  

MARINE PLEASURE CRAFT 
ESTIMATED ON-BOARD STORAGE CAPAC ITY AND INVENTORY 

AS OF MARCH 1 9 8 8  

Cra ft 
Reg i s trat ions 

( Mi l l i ons ) 

Outboard Motor 
( Gas o l ine Engine ) 8 . 1  

Stern Dr iven 
(Gasol ine Engine ) 1 . 0  

Cruiser and 
Aux i l iary Craft 
(Gasol ine Engine ) 0 . 4 
( D i e s e l  Engine ) 0 . 1  

Tota l  

* 
N/A = Not Ava i l able . 

Average 
Tank 

Capac i ty 
(Gal lons ) 

1 2  

5 0  

2 0 0  
2 5 0  

Capac i ty I nventory 
( Thous ands ( Thou s ands 
of B arre l s ) o f  Barre l s ) * 

2 , 3 1 4  N /A 

1 , 1 9 0  N /A 

1 , 9 0 5  N /A 
5 9 5  N /A 

6 , 0 0 4  4 , 5 0 3  

t ion ( I TA ) records i nd icate that there are 6 , 3 4 2  tax i c ab compa­
nies operat ing 1 9 9 , 7 6 6  veh i c l e s  in the Un i ted S tate s today . I n  
i t s  1 9 8 7  annual survey , the ITA obta ined operating data o n  about 
1 , 0 0 0  of the s e  firms . The survey results  i nd i cate that about 2 1  
percent o f  the s e  companies  ma inta in the ir own fue l ing fac i l it ie s , 
whi l e  the balance fue l at service s tat ions . The ave rage s torage 
capac ity for the approximate ly 1 , 5 0 0  compan i e s  tha t  fue l the ir 
own fleet i s  reported to be  2 0 , 0 0 0 ga l lons , for a tot a l  s torage 
c apac ity of 3 0  mi l l ion gal lons ( 7 1 5 , 0 0 0  barr e l s ) in the tax icab 
subsector . The ave rage fixed inventory i s  e s timated to be 5 0  
percent o f  capac i ty or about 3 5 7 , 0 0 0  barre l s . 

The ITA data ind i cate that there are 1 9 9 , 7 6 6  reg i s tered 
tax icab s . As suming that the on-board tanks average about 1 6  
ga l lons each and are kept 5 0  percent fu l l , a tota l on-bo ard 
inventory i s  about 3 . 2  mi l l ion gal l on s  ( 7 6 , 0 0 0  barre l s ) for the 
taxi cab compan i e s . 

Motor Vehi c l e  F le e t  

The motor veh i c l e  sub sector inc lude s pr ivate pas s e nger 
vehic l e s , motorcyc l e s , bu s e s , tax icab s , renta l cars , truck s , and 
tra i ler s . On ly on-board capac i ty and inventory are inc luded in 
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th i s  sect ion . The f ixed s torage capac i ty and inventory he ld i n  
tho s e  sys tems that s ervice motor fleet s a r e  inc luded in the 
pertinent s ub s e ctor s . The E IA ,  Motor Veh ic l e s  Manu facturers 
As sociation , and Ame r i c an Pub l ic Trans i t  As s oc i a t ion wer e  
consul ted i n  the comp i lat ion o f  the data shown i n  T ab l e  L - 2 1 . 

Automobi les 

Motorcycles 

Buses 
Commercial 
School 

Trucks� 
Light 
Medium 
Heavy 

Total 

* 

TABLE L- 2 1  

MOTOR VEHICLE FLEET 
ESTIMATED ON-BOARD STORAGE CAPAC ITY AND INVENTORY* 

AS OF MARCH 3 1 ,  1988 

Average 
Regis tered Tank Total Tank Capacity 

Vehicles Capacity Thousands of Barrels (MB) 
1987§ (Gal lons ) Gasol ine Diesel Keros ine Total 

140 , 770, 000 16 5 2 , 554 1 , 073 5 3 , 6 2 7  

7 , 6 10 , 000 4 725 7 25 

1 16 , 110 125 259 86 3 45 
509 , 600 3 5  404 21 425 

3 0 , 010, 795 20 13 , 576 7 15 14 , 2 9 1  
7 , 7 7 1 , 570 100 7 , 401 1 1 , 103 1 8 , 504 
1 , 733 , 3 29 200 8 , 254 8 , 2 54 

7 4 , 660 2 1 , 42 5  86 96 , 1 7 1  

Estimated 
Inventory 

(MB) 

3 3 , 785 

457 

2 1 7  
26 8 

9 , 003 
1 1 , 658 

5 , 200 

6 0 , 588 

The Environmental Protection Agency reports that , on average , the motor vehicle f leet 
maintains on-board inventory of about 63 percent of capacity . 

§Motor Vehicles Manufacturers Association ' s  1986 figures increased by 3 percent to 
es timate 1987 registrations . 

� 
Light trucks are under 6 , 000 pounds , medium trucks are 6 , 000-26 , 000 pounds , and heavy 

trucks are over 26, 000 pounds .  
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GLOSSARY 

Ala skan crude o i l  in tran s i t  by water - - c rude o i l  cargo e s  in 
trans i t  by tanker from Ala skan load ing port s  to o ther 
s tate s , Puerto Rico , the Virgin I s l ands , Guam , and the 
Hawa i i an Fore ign Trade Zone . Inc lude s crude o i l  sh ipped 
from a l l  s ourc e s  in Alaska , inc luding Cook Inlet  and Valde z . 

barre l  - - the s tandard un it o f  measurement o f  l iqui d s  in the 
pe tro leum indu s try , contain ing 4 2  U . S . s tandard ga l lon s at 
6 0 ° F .  

bas ic sediment and water (BS &W) bot toms , s ed iment s , and water 
that co l l ect at the bottom of s torage tanks . 

bulk p lant -- a noncon sume r fac i l i ty used for s tor age and /or 
marketing o f  pe trol eum produc ts that h a s  total  s torage 
capac i ty o f  l e s s  than 5 0 , 0 0 0  barre l s  and doe s not rece ive 
petroleum products by barge , tanker , or p ipe l ine . 

bulk termina l  - - a noncon sumer fac i l ity used for s torage and / or 
market ing o f  petrol eum product s that ha s tota l s torage c apa­
c ity of 5 0 , 0 0 0  barre l s  or more or rece ive s petro l eum 
product s  by b arge , tanker , or p ipe l ine . 

c lean products -- motor ga s o l i ne , keros ine , j e t fue l , and d i s t i l­
late fue l o i l . 

c learinghous e  - - s ub s id i ary o f  a future s e xchange wh ich inter­
po s e s  i t se l f  between every trade s o  a s  to become a party to 
every contract . Act s  a s  c entral bu s ine s s  o f fice and cred i t  
corporation f o r  the exchange . Guarantee s per formance o f  a l l  
contrac t s  and manage s the de l ivery proce s s . 

close  a po s i t ion ( to )  - - to c anc e l  a l ong or short po s i t ion 
through an o f f s e tt ing s a le or purcha s e . 

Commod i ty Futures  Trading Commi s s ion ( CFTC )  Fede ral  agency 
author i z ed to regu late future s trading i n  a l l  commod i t i e s . 

consumpt ion - - the uti l i z ation o f  a produc t by an e nd-u s er . 

contingency space - - s pace in exce s s  o f  the max imum operat ing 
inventory , exc lus ive of the unava i l ab l e  s pace , that i s  re­
qu i red to ma intain a workab le operating s y s tem .  Th i s  s pace 
i s  only used in t ime s  o f  abnorma l operation s , such a s  equ ip­
ment fa i lure ( s e e  F i gure 4 ) . 

crude o i l  -- te chnica l ly de f ined a s  a mixture o f  hydroc arbons 
that exi s t s  i n  natural  underground re s e rvo i r s  and r ema ins 
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l iquid at atmo sphe r i c  pre s sure a fter p a s s ing through sur f ac e  
s eparating fac i l i t i e s . Stat i s tica l ly de fined t o  a l so 
inc lude l e a s e  condens ate ( see de finition )  and sma l l  amounts 
o f  nonhydroc arbons produced with the o i l . U n f i n i shed o i l s  
( s ee de f i n i t ion ) and natural ga s l iqu ids produce d  a t  natural 

gas  proce s s i ng p l ants and mixed with crude o i l  are exc luded . 

de l ivery area - - the po ints spec i f ied in an e xchange ' s  ru l e s  a s  
t o  where de l ivery o f  the phy s ical commodi ty c a n  b e  made . 

de l ivery month - - the month in which de l ivery aga i n s t a future s  
contract take s p l ace . 

demand - - the wi thdrawal o f  s tock s from the primary d i s tr ibu­
t ion sys tem . 

d i s t i l l ate fue l o i l ( genera l )  - - a general  c l a s s i f ic at ion for one 
of  the petro leum frac tions that is u s ed p r ima r i ly for space 
heating , on-highway and o f f-h ighway d i e s e l  engine fue l 
( inc lud ing r a i l road eng ine fue l and fue l for agr i cu l ture 

mach inery ) , and e lectric power generat ion . I n c luded are 
No . 1 ,  No .  2 ,  and No .  4 heat ing o i l , conforming to AS TM 
Speci ficat ion D 3 9 6 , and diese l fue l , con forming to ASTM 
Spec i fi c ation D 9 7 5  for No . 1 -D and No .  2 - D . 

fixed s torage - - s torage c apac i ty that i s  held at  a centr a l  loca­
tion for eventual consumption by an end-us er , such a s  j et 
fue l  s torage tank s a t  an airport . 

forward markets - - non- re gulated crude o i l  and petro leum produc t s  
markets  in whi ch contracts for future d e l ivery o f  
commod i t i e s  are traded . 

future s - - for the purpos e  o f  th i s  report , re fe r s  to future s 
trad ing o f  No . 2 fue l o i l / gas o i l , motor gaso l i ne , and crude 
o i l  on the New York Mercantile  Exchange and the London 
I nternat ional P e tro leum Exchange . 

future s contrac t - - an agreement to make or accept d e l ivery o f  a 
standardi z ed amount o f  a commodi ty , o f  a s t andard i z ed 
qua l i ty ,  during a spec i f ic month . Futur e s  contrac ts are 
traded on an organi z ed centra l exchange , at  p r ic e s  set by 
pub l ic auc t ion . They are sub j ect to a l l  terms and 
cond itions inc luded in the rul e s  of an exchange . By c l o s ing 
a po s it ion be fore the de l ivery month , de l ive ry c an be 
avo ided . 

hedge - - the e s tab l i shment o f  an oppo s ite po s i t ion i n  the futur e s  
market from that he ld in the phy s i c a l  market a s  a protec tion 
agai n s t  the po s s ib i l ity o f  adverse price f luctuat ions . 

idle tankage - - tankage that wa s idle on March 3 1 , 1 9 8 8 ,  for 
reasons o ther than programmed ma intenance , but that cou l d  be 
ava i l ab le for s ervi ce within 9 0  days fo l lowing l i ttle or no 
maintenance work . 

M-2 



in-trans it inventory - - inventory that i s  be ing transported be­
tween dome s t i c  s torage locations at a g iven t ime . 

inventor ies  -- l iquid barre l s  o f  crude o i l  and certain re f ined 
petro leum produc ts located within the cus toms terr i tory o f  
the Uni ted S tates ( exc lud ing Puerto Rico ) that are s tored in 
the pr imary and s e condary d i s tr ibut ion sys tems and the ter­
ti ary s torage segme nt . Doe s not inc lude inventor ie s in u .s. 
terr itorie s and po s s e s s ions . 

keros ine ( non-avi ation u s e ) - - a petrol eum produc t u s ed in s pace 
he ater s , cook s toves , water heate r s , and mo tor fue l , a l s o  
sui table for use a s  an i l luminant when burned i n  wick l amp s . 
I nc luded are the two c l a s s i f ications recogn i zed by ASTM 
D 3 6 9 9 : No .  1 - K  and No . 2-K , and a l l  grade s o f  kero s i ne 
c a l l ed range or s tove o i l  that have prope r t i e s  s imi l ar to 
No . 1 fue l o i l . 

kero s ine-type j e t fue l - - a relat ive l y  low- fre e z ing-po int pe tro­
leum produc t of the keros ine type u s ed pr ima r i l y  for comme r­
cial turbo j e t and turboprop aircra ft engi ne s . Cove red by 
ASTM Spec i fi cation D 1 6 5 5 and Mil itary Spec i f icat ion 
MIL-T- 5 6 2 4L ( Grade s JP- 5  and JP- 8 )  . 

last trad ing day - - the day when fu ture s trad i ng c e a s e s  for a 
part icular de l ivery month . For produc t s , i t  i s  generally 
the l as t  bus ine s s  day o f  the month preced ing the de l ivery 
month . 

lease condens ate - - a natural gas l iqu id recovered from gas we l l  
gas ( a s soc iated and non-as soc i ated ) i n  l e a s e  s eparator s or 
fie ld fac i l it ie s . Con� i s t s  primar i ly of pentane s and 
heavier hydrocarbons and is inc luded with crude o i l  in th i s  
report . 

lease s tock s - - crude o i l  s tocks held in s torage on produc ing 
propert i e s . 

long -- the buying o f  future s .  A long hedge i s  a buyer ' s  hedge . 
A long po s i tion i s  one in whi ch a per son has  committed to 
buy future s .  

margin -- good faith money depo s i ted by buyer s and s e l l e r s  o f  
future s contrac t s , t o  ensure per formanc e o f  the terms o f  the 
contrac t . Min imum margins are s e t  by the exchange ' s  ru les  
and can f luctuate . Margin depos i t s  mus t  vary with change s 
in rate s and futures pr ice s . 

max imum operat ing inventory - - the max imum quan t i ty that cou ld be 
stored in a de f ined d i s tr ibution sys tem wh i l e  s t i l l  ma in­
ta ining a workable operat ing sys tem ( s ee F i gure 4 )  . 

minimum operating inventory -- the inventory l eve l be low wh ich 
operating problems and shortage s wou ld begin to appe ar in a 
de fined d i s tr ibution sys tem . Inc lude s " un ava i lab l e " 
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inventory a s  we l l  a s  " required working " i nventory n e ce s s ary 
to ma intain normal operat ion s ; doe s not inc lude s e asonal in­
ventory ( see F igure 4 ) . 

motor gas o l ine - - a complex mixture o f  re l ative l y  vo l at i l e  hydro­
carbon s , with or wi thout sma l l  quanti t i e s o f  add i t ives , that 
have been b lended to form a fue l su i tab l e  for u s e  i n  s park­
igni tion eng ines . Con s i s t s  of fini shed l eaded ga s o l ine 
( inc ludi ng l e aded gasoho l ) ,  f in i shed unleaded g a s o l ine 
( inc luding unl eaded gasoho l )  , and motor gaso l ine blend ing 
components . Spe c i f icat ions for motor gaso l ine are given in 
ASTM Spe c i fication D 4 3 9  and Federal  Spec i fi c a t i on 
VV-G- 1 6 9 0 B .  

net avai lable she l l  c apac i ty -- the total she l l  c apac ity o f  tank­
age le s s  the unava i l able space for tank tops and s afety 
a l l owance ( see F igure 4 ) . 

NYMEX -- New York Mercan t i l e  Exchange . 

on-board s torage - - the s torage capac ity that i s  u sed to fue l an 
engine in any transportat ion mode , such as the ga s o l ine tank 
i n  an automobi l e  and d i e s e l  tanks on t ruck s . 

open intere s t  
day . 

contrac t s  outs tand ing at the end o f  a trad ing 

operable c apac i ty ( re f iner ie s )  - - the maximum amount of inpu t  
thqt c an be proc e s s ed by a crude o i l  d i s t i l lat ion uni t  in a 
a4-fiour period , mak ing a l lowance s for proce s s ing l im i t at ions 
due to type s and grade s o f  inputs , l imitat ions of  downs tream 
fac i l it ie s , s chedu l ed and uns cheduled downt ime s , and en­
vironmental con s traints . Inc ludes any shutdown c apac i ty 
that could be p l aced in operation within 9 0  days . 

operat ing c yc l e  .the cyc l ic proce s s  o f  del ive r ing o i l  from 
one or more supp ly tanks at one locat ion i n  the d i s tr ibut ion 
sys tem to another tank or tanks in the sys tem to me e t  
demand . The vo lume and frequency o f  the cyc l e  a r e  a 
func tion o f  many factors , inc lud ing the locat ion o f  both 
supp ly and demand , the leve l of demand , the ava i l ab i l ity o f  
transpor tation and re f inery fac i l i t i e s , the mode o f  
tran sportation , and the ava i lab i l i ty and s i z e  o f  tankage . 

operat ing space - - space in the pr imary s torage s y s tem i n  exc e s s 
o f  the min imum operat ing inventory , ava i l ab l e  for ho lding 
add i t ional inventor i e s  whi le s t i l l  ma intain ing a workab le 
sys tem . Inc lude s s e asonal inventor ie s and inventory bu i ld­
up for p l anned maintenance ( s ee F i gure 4 )  • 

options - - contrac t s , wh ich c an be purcha sed or s o ld , that 
repre s ent the r i ght , but not the obl igation , to make or take 
de l ivery of the underly ing future s contrac t . 
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PADDs ( Pe tro l eum Admin i s tration for De fense D i s tr i c t s ) - - a 
geographic aggregation o f  the 5 0  s tates and the D i s tr i c t  o f  
Columb ia into five d i s tricts origina l ly de s i gned b y  the 
Pe tro leum Admin i s tration for De fen s e  in 1 9 5 0  for purpo s e s  o f  
admin i s tration ( s ee F igure 1 ) . PADD I h a s  been d ivided into 
three sub-PADD s : I X , IY , and I Z . 

payload c apac ity -- the cargo capac i ty o f  any transportation mode 
used to tran sport pe tro leum ,  such a s  barge , tank car , and 
tank truck . 

pe tro leum product s  - - a generic term used to d e s c r ibe product s  
obta ined from d i s t i l l ing and proce s s ing crude o i l , unfin ­
i shed o i l s , natural g a s  l iqu ids , b lend s tock s , and other 
mi s ce l l ane ou s hydrocarbon compound s .  I nc lud e s  a l l  ga s o l ine , 
j et fue l s , kero s ine , d i s t i l late fue l o i l , re s i dual fue l o i l , 
l iqu i f ied petroleum ga s e s , petrochemical feeds tock s , lub r i ­
cant s , par a f f in wax , petro leum coke , a spha l t , and many other 
misce l l aneou s  produc t s . Under some s ta t i s t i c a l  c l a s s i fica­
tions , pe troleum products may re fer to all pe tro leum , ex­
c lud ing only crude o i l  and lease conde n s a te . 

pipe l i ne f i l l  - - inventory in a pipe l ine between the sh ipp ing and 
rece iving tank s in the pipe l i ne sys tem .  

po s i tion - - a market commitment . A buyer o f  futures has a long 
pos i t ion and a s e l ler of future s has a short po s i t ion . 

pr imary d i s tr ibution sys tem -- the sys tem o f  tank s , caverns , ter­
mina l s , pipe l ine s , tankers , barge s , tank cars , tank truck s , 
and re finerie s that rece ive , transport , s tore , and re fine 
crude o i l  into product s  for de l ivery to bu lk d i s t r ibution 
termina l s , the s econdary d i s t r ibut ion s y s tem , or certain 
end-users . Doe s not inc lude the S trategic Pe tro l eum Re serve 
( see F i gure s 2 and 3 )  . 

res idua l fue l o i l  -- the topped crude o i l  o f  re finery operation , 
which include s No . 5 and No . 6 fue l o i l s  a s  d e f i ned i n  ASTM 
Spec i fi cat ion D 3 9 6  and Federal Spec i f ication VV-F- 8 1 5C �  Navy 
Spec ial fue l o i l  a s  de fined in Mi l i t ary S pe c i f icat ion 
MIL-F- 8 5 9E inc luding Amendment 2 ( NATO S ymbo l F - 7 7 )  � and 
Bunker C fue l o i l . Re s idual fue l o i l  i s  u s ed for the pro ­
duction o f  e lectric power , space hea t i ng , ve s s e l  bunke r ing , 
and var ious industrial  purpo s e s . Include s impor ted crude 
o i l  to be burned as a fue l . 

seasona l inventory -- inventory that i s  not immediately needed to 
support current demand leve l s , but i s  ma inta ined in antic­
ipation o f  h igher ( se asona l ) demand leve l s  that c annot be 
met wi th then-current manu fac turing or transportat ion 
capab i l i t i e s . 

s econdary d i s tr ibut ion s ys tem -- inc lude s nonconsume r bu lk plants 
and fac i l i t i e s  of re se l lers  o f  petrol eum produc t s , such as 
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gas o l ine service s tat ions , j obber s , and fue l o i l  d e a l e r s  
( s e e  F igure s 2 and 3 )  . 

she l l  c apac ity o f  tankage -- the de s ign capac i t y  o f  the tank ( se e  
F igure 4 )  . 

short - - the s e l l ing o f  future s .  A shor t hedge i s  a s e l l e r ' s  
hedge . A short pos i tion i s  one in whi ch a per s on h a s  sold 
future s .  

s pe cu lator - - a trader who i s  not a hedger . One who a s s ume s r i s k  
i n  order t o  make a pro f i t  through a favorable price move . 

s tocks - - see de f i n i t ion o f  inventor ie s . 

Strategi c  Petro leum Re serve ( SPR)  -- a fede r a l  program created by 
the Energy P o l icy and Conservation Ac t o f  1 9 7 5  to e s tab l i sh 
a r e s e rve o f  up to one b i l l ion barre l s  o f  crud e  o i l  and / or 
pe tro l eum product s  in order to reduce the impact o f  d i s rup­
tions in petro l eum supp l i e s  and to c arry out the ob l igat ions 
o f  the Uni ted S tate s under the International Energy Program 
( s ee Appendix G )  • 

swing tankage - - tankage that i s  used to s tore d i f ferent product s  
at di f ferent t ime s o f  the year . 

tank bottoms - - inventory that fal l s  be low the norma l s uc t ion 
l i ne of the tank . For float ing-roo f tanks , the amount re ­
qui red to keep the legs o f  the roo f from touch ing the tank 
bo ttom . The inventory in tank bottoms ( inc l ud ing BS &W) i s  
unava i lable ( se e  F igure 4 ) . 

tankage under cons truc t ion -- she l l  c apac i ty under cons truc tion 
( ground has been broken , the con s truct ion contract s igned , 
and maj or equipment ordered ) . 

tertiary s torage segment - - inventory and s to rage c apac i ty o f  
products a t  the consumer leve l ( s ee F igure s 2 and 3 ) . 

tota l system capac i ty - - the s um o f  net ava i lable she l l  c apac i ty , 
s torage cavern s , and unava i l ab l e  inventory out s ide o f  tank­
age ( de f ined a s  p ipe l ine f i l l , inventory i n  re f inery l ine s , 
operat ing equ ipment , and in-trans i t  from dome s tic  s ourc e s  
exc luding Alaskan crude o i l  i n  trans i t  by wate r ) . I n  the 
case of crude o i l  inventor ies , produc er s '  l e a s e  tankage i s  
a l s o  inc luded i n  total sys tem capac i ty i f  s tocks are rou­
t ine ly reported to the Department of Energy . 

unava i lab le inventory - - inc lude s inven tory i n  tank bottoms , 
pipe l ines , re f inery p ipe l ine s , and operat ing e qu ipment ; 
quant i t i e s  s e t  a s ide a s  p lant fue l or p ipe l ine pr ime mover 
fue l ; and o i l  in tran s i t  by truck , tank c ar , b arge , and 
tanker from dome s tic source s .  
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unava i lab le space - - top portion o f  a tank that i s  no t ava i lable 
to s tore inventory but is required for de s i gn or s a fe ty 
cons ideration s ; e . g . , to a l l ow for therma l expan s ion ( se e  
F i gure 4 ) . 

un fini shed o i l s  - - mixture or combination o f  par t i a l l y  proce s sed 
pe trol eum oi l s  or any components thereo f that are to be fur­
ther proce s s ed ;  i . e . , any re finery operation except mechan i­
cal bl end ing . 

vo lume -- the number o f  tr an s ac tion s occurr ing dur ing a s pec i f ic 
per iod o f  time . Equa l  to the number of purcha s e s  or s a l e s  
o f  contracts made dur ing the per iod . 

"wet " barre l s  -- phys ical bar re l s . 

"we t "  barre l de l ivery -- future s market del ivery mechan i sm 
involving the phy s i c a l  trans fer o f  the commod ity dur ing the 
del ivery month . 

working inventory - - that port ion o f  the min imum operating 
inventory requ i red above the unava i l ab l e  inventory requ ired 
to keep the d i s tr ibut ion system func t ioning norma l l y  wi thout 
operating problems and run-outs . I nc lud e s  vo lume s needed to 
support the norma l operating cyc l e  of sh ipments  and rece ipts 
as leve l s  r i s e  and fa l l  in tanks with o i l  de l ivery or 
removal . Al s o  inc lude s the volume needed to hand l e  
unavo idab l e , recurring operating inte rrupt ions and s chedu le 
change s ,  and vo lume s needed to fac i l i tate the b l e nd ing o f  
final product s  t o  required spec i f ication . Doe s not inc lude 
seasonal inventory or s tocks held for p lanned ma intenance 
( s ee F i gure 4 ) . 
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operating space of, 29-3 1 

definition of, 29 

planned maintenance periods and, 

30-3 1 

seasonal demand and, 30 

purpose of, 2 1  

reasons for decrease in inventory, 7-8 

storage capacity of, 10- 1 3 ,  66-59 

effect of Strategic P etroleum Reserve 

on, 13 

forecasts for utilization, 13 

reasons for decrease in, 1 0- 1 1 ,  56-67 

utilization from 1 948- 1 988, 1 1- 1 2 ,  

57-69 

utilization of, 59-60 

survey of, 2-3 

total inventory of, 6 1-52 

unavailable inventory of, 27, 42 

working inventory of, 42 

definition of, 28 

operating cycles and, 28 

product blendings and, 29 

system interruptions and, 28-29 

IN-3 



Refinery fill, 27 

Refining industry 

flexibility of, 54 

B 

spare refining capacity of, 54-55 

Residential sector, 72-73 

Residual fuel oil 

idle tankage available for, 49 

minimum operating inventory of, 

43, 48-49 

sources of, 54-55 

storage of, 56-57 

s 

Secondary distribution system, 13- 1 5  

analysis of, 59-63 

bulk plants, 13-14, 3 1 ,  6 1 -63 

inventory of, 6 1-62 

storage capacity of, 6 1-62 

components of, 13 

consolidation in, 63 

definition of, 13,  59 

purpose of, 2 1  

reductions in, 3 1  

retail motor fuel outlets, 13- 1 5 , 3 1-32, 63 

survey of, 3 

Storage 

capacity of primary distribution 

system, 10- 13,  56-59 

effect of Strategic Petroleum 

Reserve on, 13 

forecasts for utilization, 13 

reasons for decrease in, 10- 1 1 ,  56-57 

utilization from 1 948- 1 988, 1 1- 12, 

57-59 

cost of, 5 1 ,  53 

effect of futures market on, 15,  17 

estimate of, 17 

idle tankage for, 57-58 

IN-4 

in secondary distribution system, 

13- 1 5  

tertiary storage segment, 1 5- 1 6 ,  32-33 , 

63-74. See also Tertiary storage 

segment 

trends from 1 983- 1 988 in, 42 

utilization of, 59-60 

Strategic Petroleum Reserve , 2, 10,  

51,  53 

crude on in, 24 

Drawdown Plan for, 54 

effect on inventory, 54 

effect on storage levels , 1 3  

Tank bottoms, 2 5 ,  2 7  

Tertiary storage segment , 1 5- 1 6, 32-33, 

63-74 

agricultural sector, 64, 66-67 

commercial sector, 66-67 

distribution to, 32 

electric utility sector, 66-69 

industrial sector, 68-70 

inventory variations in, 33 

military/government sector, 70-7 1 

purpose of, 2 1  

residential sector, 72-73 

sectors, 1 5 ,  32, 64 

storage capacity and inventory of, 64-65 

transportation sector, 3 7 ,  39,  72-74 

u 

Unavailable inventory, 27, 42. See also 
Inventory 

• 

Working inventory, 28-29, 42. See also 
Inventory 
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