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INTRODUCTION 

. W i t h  t h e  r.edent ominous m a n i f e s t a t i o n s  o f  o u r  dependence on ei-ergy 

s u p p l i e d  by f o r e i g n  o i  1, t h i s  na t i on -  has been '  f o r c e d  t o  cons ide r  i t;s 
o i l - i m p o r t  s i t u a t i o n  as a  p a r t  o f  i t s  n a t i o n a l ' s e c u r i t y .  

,: . 
The AEC i s  concerned because $fieL.-problem !re.l a tes  b o t h  t o  energy 

and t o  t h e  n a t i o n a l  s e c u r i t y .  -Our i n t e r e s t  a t  LLL de r i ves  f r om those  

concerns and a l s o  f r om the .  p o s s i b i l i t y  t h a t  o u r  t e c h n i c a l  c a p a b i l i t i e s  

can be used t o  h e l p  s o l v e  these problems. 

I have been s t u d y i n g  one sma l l  p a r t  o f  t h e  o i  1  problem, t h a t  o f  

s t o r i n g  o i l  as a  temporary hedge a g a i n s t  a  p o s s i b l e  c r i s i s .  Even t h i s  

1  i m i  t e d  t o p i c  i s - i t s e l  f- q u i  te' comp-1-i ca-ted, and t o  reach some- conc l  u s i  ons 

l o g i c a l  l y  , i t wi  11 be necessary t o  .develop seve ra l  1  oose ly  connected 

s u b j e c t s  s imu l taneous ly  . As the. t i t l e  i n d i c a t e s  , those sub jec t s  a r e  

S t r a t e g i c  Storage, Superpor ts ,  and S a l t  Domes. 

'Below I have a t tempted  t o  summarize b r f e f l y - i ach  o f  t h e  t o p i c s .  

SUMMARY 

There i s  p r e s e n t l y  b e f o r e  t h e  Senate a  b i l l  t h a t  would e s t a b l i s h  

- -  emergency reserves  o f  pet ro leum. These p lanned reserves  would a l l o w  

us t o  s u s t a i n  ourse lves  f o r  a t  l e a s t  90 days i n  t h e  even t  o f  a' b o y c o t t  

on impor ts .  

However, t he  c o s t  of such reserves  i s  impress ive.  . Consider t h a i .  

. i n  1978 ou r  impo r t s  w i l l  equal  about  10 m i l l i o n .  b a r r e l s  p e r  .day (MMb/D). 

I f  s a l t  domes were leached t o  p rov ide  c a p a c i t y  f o r  s t o r i n g  10 ' M M ~ ,  each 

f a c i l i t y  would .cos t  abodt $8M, ano ther  $5M f o r  p i p e l i n e s ,  and t h e  c o s t  

o f  the. o i l  cou1.d be anybody's guess.. I n  l i g h t  o f  r e c e n t  events,  $ lO/bbl  

m igh t  be a  good guess - i n  which case 90 days s to rage  would c o s t  about  

9 b i l l i o n  d o l l a r s .  - ~ L c h  a  f o rm idab le  p r i c e t a g  w i l l  cause much d i scuss ion ,  

b e f o r e  a c t i o n  i s  taken  on t h e  b i l l .  



. . 

. . .  There are  o the r  aspects o f  t he  o i l - s t o r a g e  problem . that  seem, a t  ... . 
. . 

f i r s t  glance, t o  have l i t t l e  t o  do. w i t h  s t r a t e g i c  storage. - The other! 

aspects concern the  a r r i v a l  o f  very l a r g e  tankers and the  c o n s t r u c t i o n  

o f  superpor ts  t o  accommodate them. These t r a n s p o r t a t i o n  f a c i  1 i ti es 

a re  due t o  appear i n  the nex t  few years and they w i  11 necessa r i l y  
" -. . .-- i n v o l v e  .enormous -s to rage f a c i  1  i ties-.-- - - . - - - - - ,=' ' .. . 
- ,. - 

TWO superpor ts  a re  a l ready des,igned, o f f  t he  coasts o f  Texas and 

. Loui,siana, and they are  p resen t l y  a w a i t i n g  t h e  l e g a l  g r e e n - l i g h t  t o  

s t a r t  cons t ruc t i on .  Several more a re  p r e s e n t l y . b e i n g  considered. 

AS an example o f  the  storage f a c i  1  i t i e s  involved, .  t he  Texas -'superport 

w i i  1  i nc lude  a tank farm.--with--a capac i ty  -of 25-MMbl:--:This -tank:-farm: 1 - - 1  - 

w i l l  cover  about.100 acres. 

There i s  a s t r i k i n g  c o n t r a s t  i n  the  d i f f e r e n t  approaches be ing  

t a k i n g  t o  accommodate these two needs f o r  storage. For s t r a t e g i c  - 

reserves much cons i d e r a t i  on7- has2been- g iven t o  the-a1 t e r n a t i v e  approaches 

t o  storage, complete w i t h  cos t  analyses f o r  each method. For volumes 

g rea te r  than 1 MMb, the  r e s u l t s  a re  t h a t  s t e e l  tanks a re  bo th  very  

expensive and n o t  very safe. 

For t h e  storage f a c i l i t i e s  a t  Superport  s i t e s ,  t he re  seems..to be 

no cons ide ra t i on  o f  o the r  means o f  s torage besides tanks. Discussion 

o f t e n  centers around the . l oca t i on  o f  the  tank farm, onshore o r  o f f sho re ,  

b u t  t he re  i s  no d iscuss ion  of the  sa fe r ,  l ess  e x p e ~ s i v e  concepts t h a t .  

a re  considered f o r  S t r a t e g i c  Storage - p a r t i c u l a r l y  geo-storage f a c f  1 I t i e s .  , 

Which b r i ngs  us t o  s a l t  domes. I t  happens t h a t  t h e s i t e  chosen f o r  

t he  ~ o u i s i a n a  p o r t  i s  i n  t he .m idd le  o f  a l a r g e  f i e l d  o f  s a l t  domes, 

several  o f  which might  be used f o r .  the  proposed temporary storage. With 

'pipe1 ines,  r e f i n e r i e s  and o the r  f a c i  1  i t i e s -  a1 ready i n  p lace a t  these p o r t s ,  

i t  i s  a l s o  reasonable t o  ask whether added capac i t y  f o r  s t r a t e g i c  s torage 

might  be i nc luded  as p a r t  o f  the  planned storage f a c i l i t i e s .  
---- 



. - -- - The-government i s  p resen t l y  developing a :na t i ona l  p o l i c y  f o r  szop- . - -  

water  p o r t  development i n  the  Un i ted  States. Delays i n  t he  formul~:~.ion . . -  

o f  t h a t  p o l i c y  have been respons ib le  f o r  h o l d i n g  up cons t ruc t i on  o f  t he  

p o r t s  a1 ready planned. Senator Jackson's o f f i c e  f e e l s  t h a t  a  statement 

o n  Support ~ o ' l i c ~  should emerge f rom Commi t t e e  d u r i n g  the  93rd. Congress, 

wh ich-cou ld  mean as long as sfn'months:- So - the re  i s  . s t i l l -  t ime  to -cons ide r -  . 

geo-storage, and t t i e ~ p o s s i b i l i t y ~ o f  s t r a t e g i c  s to rage a t  superpor t  s i t e s .  

OUR IMPORT SITUATION 

As background, t o  he lp  a p p r e c i a t e - t h e  need fo r -  s t r a t e g i c  storage, 

consider  the f o l  1-owi ng data. 

The sources o f  our d a i l y  .petr'oll-eiim-supply-, - l i s t e d - i n  Tab.le I; 

. show t h a t  we p r e s e n t l y  . impor t  37% o f  our  o i  1  , 19% o f  i t  as crude. 

o i l .  These. 1974 p r e d i c t i o n s  are  based .on pre-boycot t  data.. 

TABLE I (Ref. 1  ) 

. . 
T o t a l  Demand . . 7 = 1'9;8 . 'MMbtil/day 

Stored Inventory  Change = 1.0 It 

~omes t4c  Product ion = 10.8 'I  

Crude Imports = 3.7 I' 
Product Imports = ,3.7 " 
Other Supply = -.5 II 

Pro jec t i ons :  F i r s t  Q u a r t e r  1974 U.S. Demand f o r  

.Petroleum. The numbers have u n i t s  o f  - 6 _.- 10 b a r r e l s  = MMbbl, where 1  b b l  = 42 
1 .  - gal  1 ons. 

Table I 1  shows an example o f  an insecure  source o f  imports ,  Arab 
o i l ,  and our  i nc reas ing  dependency on t h i s  source. Again the  data i s  

pre-boycot t .  

TABLE I1 (Ref. 2) 

YEAR TOTAL IMPORTS'.- - ARAB OIL % ARAB OIL 

Pro jec ted  U.S. Dependence on Foreign O i l  Imports 



. - .  . F igure  1 shows the s t a t e  of U.S: o i l  consumption p ro jec ted  

through 1985. Th is  i s  based on c o n t i n u i n g .  t rends as o f  1973(Ref .2). 

-1- YEAR . . 



Things worthy o f  no te  i n  t h i s  f i g u r e  are:  . - .. . 

I 

1. t h a t  our  surp lus  capac i ty  was exhausted i n  1969, b u t  we 

product ion;  

2.  t h a t  a t  present  our p roduct ion  i s  runn ing  a t  100% o f  our  

capac i ty .  That i s ,  our we1 1s a r e  w o r k i n g  a t  t h e i r  maxi- 

mum e f f i c i e n t  wi thdrawal  r a t e ,  and our r e f i n e r i e s  are  

work ing a t  100% capac i ty .  Hence, a  c u t  i n  t he  imports  o f  

r e f i n e d  products would cause g rea t  d i f f i c u l t y .  Even i f  

we cou ld  buy more crude, we cannot process i t  i n  the  U.S.; 

3. t h a t  t he  s i t u a t i o n  i s  ge t t i ng -worse  very-year.  --. - - 

I n  general t h e  recommendations t o  a l l e v i a t e -  t h i s  s i t u a t i o n  have 

been ; 

a. t o  increase r e f i n e r y  capac i t y  i n  o rder  t o  lessen our  

dependence on r e f i n e d  imports ,  

b. t o ,  increase exp lo ra t i on ,  hence the  number o f  produci  ng 

we l l s ,  i n  o rder  t o  lessen our  dependence on crude imports ,  

. . 

c. t o  c rea te  s t r a t e g i c  s torage capac i t y  as a  b u f f e r  aga ins t  
. - 

an emergency. __-- -- 
fl 

- 

THE CASE FOR STRATEGIC STORAGE 

The embodiment o f  t he  concept o f  S t r a t e g i c  s torage i s  a  b i l l  by 

Senator H.M. Jackson, S.1586, in t roduced i n  the Senate on A p r i l  16, 

1973 (again pre-boycot t )  . 

This b i l l  i s  known as the  Petroleum Reserves and Import  P o l i c y  Ac t  

of 1973. I t  would arrlrsny o ther  t h ings :  
.--. 



. , 
1 .  ' set  up and main ta in  capac i t y  t o  rep lace  imports  f o r  a t  

l e a s t .  n i n e t y  days ; . . 

. a . . 
. . 

2. ' . .  1 im i . t  o i l  and' gas imports.  t o  a  l e v e l  c o n s i s t e n t  w i t h  

n a t i o n a l  s e c u r i t y  ; . . 

. . . 3. encourage .increases i n  domestic produ.cti on. ' - . 

To. apprec ia te  the  c o s t  i n v o l v e d  . i n  d i f f e r e n t  approaches t o  t h i s  

storage, consider  Table 111, compi:led f rom test imony a t  hearings o n  

S.1586. . . 
. . 



(Ref .3) TABLE I11 

CAPITAL COST TOTAL CAPITAL*' ANNUAL 
ALTERNATIVE , QUANTITY* FACILITY COST .. ,COST COMMENTS , 

eve1 oped, s h u t - i n '  reserves  1  .36 x  1  O 9  b b l  E x i s t s  $ 2.11/bbl $.0,1,3/bbl Reasonable o u t p u t =  .75(.MMb/d)' 
such as E l k  H i l l s  =1,363 MMbbl Emergency ou tpu t=  1.24(MMb/d) 

. . (Est .Tota1)  Long t e rm  s to rage ,  takes 2-3 
years  t o  develop. 

a l t  Domt ( s o l u t i o n  mined, 1  MMbl 4.40/bbl 
on shore)  2 MMbl 2.48/b61 

10  MMbl .83/bbl  

anks 1  MMbl 4.14/bbl  

bandoned M i  nes 10 MMbl 

u c l e a r  Cavi t y  j 1  MMbl High 4.14/bbl 
Low 2.071bbl 

Leakage p o s s i b l e ,  b r i n e  d i s p o s a l  
problem, 90% recovery,  130 domes 
o f f e r  good p o s s i b i l i t i e s .  

. . I .  ' , 

4 acres/MMbl , h i g h  s a f e t y  r i s k ,  
g e o g r a p h i c a l l y  f l e x i b l e .  

Bes t  where a v a i l a b l e .  

Lack exper ience,  p o s s i b i e  '. . ' , 
leakage, ;poss ib le  o i l  a 

I c o n t a m i n a t i o n , p o s s i b l e  ***+ 
ground wa te r  contami n a t i o n  

* T y p i c a l . q u a n t i t y  o f  one such f a c i l i t y  cons idered f o r  purposes o f  c a l c u l a t i o n .  _ .sf, , 

** Inc ludes  f a c i l i t y ,  p i p e l i n e ,  c c s t  of land,  and c o s t  o f  o i l  t aken  as $4/.bbl. I n  t h e  case of E l k  H i l l s ,  t h e  
p r i c e  o f  t h e  o i l  . i s  taken as $2.06/bb l .  . . 

*** Due t o  freedom o f  l o c a t i o n ,  assumes t h a t  p ipe1  i n e  a1 ready e x i s t s .  I I 

**** To wh ich  I would add, i n  t h e  case of a nuc lea r  c a y i t y  i n  a s a l t  dome t h e r e  i s  no b r i n e  d i sposa l  problem. 
. . . .  . . . . . . .  . . 



Note t h a t  a s  f a r  as the  storage f a c i l i t y  i t s e l f ,  s a l t  domes. 

and nuc lear  c a v i t i e s  a re  cheapest. The higher. f i n a l  p r i c e  f o r  

' these methods o f  s torage i s  due t o .  t h e  cos t  of' pi.pel i n e s  t o  serv ice 

them. 

. . - -  Al though storage a t  c losed- in  w e l l s  seems t o  compete wei1 w i t h  - 

t he  o t h e r  a1 t e r n a t i v e s ,  E lk  Hi 11s i s  the  on l y  such-. ' faci li t y .  'Tes t i  - 
money a t  t he  hearings l e f t  t he  impression t h a t  more such f a c i l i t i e s  

wou1.d be extremely expens i ve. 

The a d m i n i s t r a t i o n  voiced a  s t r o n g  op in ion  aga ins t  s t r a t e g i c  - - + - 
s torage.  They see i t  as one i s o l a t e d  p a r t  o f  a  l a r g e r  problem t h a t  - 

i nc ludes  conservat ion and o the r  cont ingencies such as rationing:- The-- " - -- - 

l o g i s t i c s  of such- s torage pose fo rmidab le  problems a l s o  -:such:as whatr - -- - - 

happens t o  the p r i c e  o f  o i  1 when-"hey" r e a l i z e  t h a t  we are buying and - - - - .  -, .-- 

s t o r i n g  o i l  t o  p r o t e c t  ourselves f rom "them". I n  test imony before  the  

.. I n t e r i o r  A f f a i r s  Commi t t e e ,  bo th  Love [ex-D i rec tor  o f  the  Energy P o l i c y  

O f f i c e ,  O f f i c e  of the Pres ident )  and f a k e f i e l d  ( a t  t h a t  t ime A s s i s t a n t  

Secretary o f  the  I n t e r i o r ,  p resen t l y  Asst. D i r e c t o r  o f  Federal Energy 

Agency f o r  I n t e r n a t i o n a l  Programs J .favored:-droppi . . pg the  b i  11 . 
- 

The b i q l  has y e t  t o  be acted upon i n  Congress. 

. . 

On the  o ther .  hand, there  i s  a  growing need f o r  s torage capac i t y  

f o r  an e n t i r e l y  d i f f e ren t ' pu rpose  - t h a t  having t o  do w i t h  the  coming 

Very Large Crude Car r i e rs  (VLCCs) and superpor ts  t o  accommodate them. 



THE CASE.FOR SUPERTANKERS - .  

. The need for supertankers i s  a result  of the ever-i ncreasi ng 
. . .  

size of deliveries and the large distances over which oi l  i s  trans- ' 
IRef '4a)sh,s that  t h e  advantage of supe'rtankers i s .  ported. Figure 2 

. . 
grea tes t  over 1ong;distances. 

FIGURE .2 
. . 

THE RELATIONWIPOETWEE* 
y~SeL S ~ ~ E . T R A N S ~ R T A T I O N  COST AND ROUTE LENGTH . . 

.' COSTPER 
~ A R R E ~ O F  OIL TRANSPORTED 

(OOLLARS) 

VESLL DEADWEIGHT TONS 
ITHOUSANDSI 

The cost per - .  , barrel for several specific cases i s  shown in 
I V (Ref. 4 b )  

TABLE I\I 

n , , c ~ - E c o N ~ ~ l ~ ~  OFDEEPWATER R L V I S T R I A U ~ O ~  TERh!IF*Ls - 
COST SIBBL. 

DisOna SIZE OF TANKER x 1.000 D.W.T. 
in milcl . 

~ ~ ~ ~ i t . ~ ~ ~ h  ~ m c r i u  via cape or Good !lope. 
259 ,326 ,400 ,616 ,894 ..... 

L L I S  ~ 6 0  .202 ,248 ,381 352 



Here i t  i s  seen t h a t  f o r  Arab o i l  coming t o  the U.S. a sav ings 'o f  $0.36/ 

bbl can be rea l i zed  by shipping i n  a tanker o f  500,000 DWT ra the r  than 

one o f  100,000 DWT. (There are from 6 t o  8 ba r re l s  per ton depending 

on the dens i ty  o f  the o i  1. ) 

?he s i t u a t i o n  i s  more acute t h  the.-wst  consi.de1.at3ww mu+d - 
ind icate .  The smal l e r  tankers - tha t  serve U.S. p o r t s  are paging, As 

they grow 01 der , they are be i  ng -replaced- by 1 arger-  ves.sel s .-- Heme-,- 

the number o f  vessels upon which we depend i s  gradual ly  decreasing. 

The evo lu t ion o f  the wor ld tanker f l e e t  i s  shown i n  Figure 3 (Ref. 4c). 

Figure 3 
WORLD TANKER FLEET 



I' 

- To g i v e  an idea  . o f  the  s i z e  o f  these g ian ts ,  t he  s h i p  Universe 

Japan i s  a 326,000 D.WT vessel.  I t  d e l i v e r s  2.35 MMb o f  crude' oi.1; 

It . i s .  170 f e e t  longer  .and 70 f e e t  w ide r  than the  Queen E l i zabe th  

(Ref. 5 ) .  

SUPERPORTS- - - - - ;, -."- .- - * .  

. Comparing Table V 6, w i t h  -Table V I  ( ~ e f .  4d) . , we can see 

t h e  ' r e la t i . ve  s i z e  o f  U. S. p o r t s  when considered o n  an i n t e r n a t i o n a l  

scale.  

TABLE V. 
. .. 

. . .  . . . . .  
, . 

. . U.S. TANKER PORTS ' ( . . ... . . .  . 
' I - 

, . .  . . '  . .  ximum mum -. 0 .. . . .  .. . .- ..-." .. 
. . - 2 .  . 

. . .  .-.. . . . . 
; Maximum 

. . 
,' .Vessel .. . , .. ' . . . ' .  . Vessel 

Port Size (DIJT) Port . - - . ' ' .Size (DWT) 

Alaska--Nisiki 60;OOO- - - - Massachusetts--Boston 50,000 k.2 - - 
California--Long Beach 100,000 New Jersey--Newark 25,000 
California--Los Angeles 100,000 New York 55,000 
California--Port San Pennsylvania--Philadelphia 55,000 
Louis Obispo 20,000 Texas--Baytown 30,000 

California--San Diego 35 ,-000 Texas--Beaumont 80,000 
California--San Francisco 35,000 - Texas--Bro~msville 35,000 
Florida--Jacksonville 30,000 Texas--Corpus Christi 50,000 
Plor ida--Miami 20;OOO Texas--Freeport 30,000 
Florida--Port Everglades 35,000 Texas--Hous ton 55,000 
Hawaii--Honolulu 35,000 Texas--Port Arthur 55,000 
Louisiana--Baton Rouge 45,000 Texas--Texas City - 45,000 
Louisiana--New Orleans 45,000 Virginia--Hampton Roads 50,000 
Maine--Portland 80,000 Washington--Seattle 45,000 
Maryland--Baltimore 55,000 

Source: International Petroleum Encyclopedia, 1972 Edition. 



j TABLE'VI 

Table 9.-REPRESENTATIVE CRUDE PETROLEUM LOADING WR!. .:F T t l E  WORLD 
. .  . 

Estimated 

C m n W  . hfl nuximum. - iuturc development. - , . 

. depth (MLW y z g  - 
Vwcmeh Lake Mancaibo 

P o r n  
Venezuda . Pucrto LaQu 
Colomlrb Buenaventura 
Indomala PalcmbangPladju 
Kuwait Mina A1 Ahmdi  
Ubyl Mars El Brep 

Depths within the lake arc adquate lor luge 
4 s  but the Canal cmanoc is 44'd-p. 

40.000 
40.000 

500.000 . 
300.000 New single point mooring in 140' 01 watu 

expected. 
2.50.000 Ollshorc facility in C ~ ~ l l o l  Guinea wifh the 

mtential lor 500.000 d.w.1. tankers. 
L u d i  Anbib Ras Tanun 

2 5 0 ; ~ ~ )  Expansion of an island terminal 01 103' dcpth 
for 300.000 d.w.1. tankers. 

230.000 
250.000 
173.000 
150.000. .L- - *- 

Abu Dhabi Das Island 
h 4  Khor AlAmya 

Port Said z%J Gne Ras A1 KhPlji 
-- - 

Soune: DirLionol Po*. Muitinr Administration. h b c b  1971. 

Table 8.-REPRESENTATIVE CRUDE PETROLEUM UNLOADING PORTS O F  T H E  WORLD 
~. . - . .  .-. - -- -- 

Estimated 

Counky Poti 
:$,'$ maximum Future devdopmenu 

dcplh (h1L.W) w(r$fy 
-. 

U.S.A. 
U.S.A. 
U.S.A. 
U.S.A. 
US.A. 

Philadelphb 
Ponhnd, hide 
Ncw York 
Lor Angelcs 
Law Beach 
Rotterdam 

; hcA&, to 62'uill be completed in 1971. ' 

To be complctcd in 1912 is the outer pon 
Maaelaktc to actomrnodatc 300.000 d.v.t. t lnl.rr  

Belgium 
w. C e m y  PLN a termirwl on fhe u h d  of Scharhom with 

a depth of 62'. 
In the planning stage. 
Dredging in proccss lor 250.000 d.w.1. tankcn. 
Plans lor an artificial irbnd 17 miles off 

c u s t  witla 100' JLPI~IS.  
R a ~ c d  island terminal (by 1975) to accommod~tr 

nucls 01 500.003.750.OW d.w.1. (8 milesoll 
carst). 

W. Germany 
W. *many . 
F n n a  

Fnnoe Mancillc 
Spain Algccira, 
spain Biibao 
U.K. DWIord Haven 

70' 230.000 
83' 323.000 
40' 50.000 lbcrpon planned and approved with 100'dcpthr 
6Y 190.000 Shoreside h i r y  dred~cd to accommodate 250.000 

300.000 lonnen. 
UX. Foulness . 90' 400,000 In the fcasibity study statc. 
U.K. LiVnpool 60' 150,000 Plans i h n d  tormind I I miles olf mast in 

Livcrpool Ezy with 100' depth. 
U X  C1Ptgow 63' 200,000 Depths havc the potentid to accommodate 

500.000 tonners. 
U X  Tetney tlaven 36' l10.000 'Ihi single point mooring systcm uill eventually 

handle 200.000 d.w.1. tankcrs. 
k l a n d  Bantry Bay 90' 326.000 
IWv Trieste 61' 160.000 Dredging to accommodate 200,000 d.w.1. lanker? 

under study. 
!MY Cenoa 52% 100.000 h b h d  trrnlihll under mnsvuction to handle 

500.000 tOMe15. 
.Svedcn Cbleborg 
Japan Kiirc 

6.Y 200,000 
100' 500.000 Will handle 372.000 d.w.1. lanker expected in 

remce by 1972 and 470.000 d.xv.1. under con- . 
muction for delivery in early 1973. 

J w m  Tokyo Bay 63' 200.000 
Jsn;m Niiiam 70' 250.000 --.-- 
Japan i i i i i c h ~  70' 2 s h : ~ n  
Canada Poult Tuppcr 90' 326.000 

.St. lnhn (Canapnrt) 83. 336.000 Canada 
New 

Foundlnnd Come-byChanoe 85' 326,000 R a ~ c d  10: mnrwctinn. 
O w h l l i  Hebnu 100' 500,000 
Bahunar Preeport 80' 300.000 

Sourn: Diwrion of Poll¶. hlaritime Adminirtnlinn, hlnrrh 1971. 



As f a r  as imports  t o  the U.S., . the  o i  1  i s  t ranspor ted  t o  Canada 

o r  t he  .Car r i  bean-via .VLCC, then i t  i s  t ransshipped to'".UiS.' p o r t s .  v i a  

smal lh r  c a r r i e r s ;  The proposed U.S. superpor ts  would enable t h e  U.S. 

t o  bypass the  expense o f  the  transshipment and. they would make us . - 

l ess  dependent on f o r e i g n  p o r t  f a c i ' i r i e s .  

.The Congress i s  p resen t l y  h o l d i n g  hearings and c o l l e c t i n g  data 
, 

so t h a t  the  U.S. can fo rmula te  a  n a t i o n a l  p o l i c y  concerning 'his new - 

t y p e  o f  p o r t .  The argument i n  f a v o r  o f  such f a c i l i t i e s  i s  t h a t  they 
, . 

w i l l  r e s u l t  i n  lower costs f o r  o i l .  The argument aga ins t  the  f a c i l i t i e s  
- i s  t h a t  they w i l l  r e s u l t  i n  lower costs f o r  f o r e i g n  o i l  - thus, f a v o r i n g  --- . 

overseas spending and tending t o  p lan  f o r L o u r  i nc reas ing  dependence on . - -  . 

f o r e i g n  o i l  r a t h e r  than t r y i n g  t o  reverse the  t r e n d  (Ref. 4e). 

The n a t i o n a l  po l  i c y  w i  11 concern: - - . <  .-. 

1. the  optimum number o f  such f a c i  1 i ' t i e s  , so t h a t  our  t o t a l  

imports  can be handled most e f f i c i e n t l y ;  ' 

2 .  the  form t h a t  these p o r t s  w i l l  take - dredged harbors vs. 

several  types o f  deepwater, o f f sho re  te rmina ls  ; 

3 .  the  envi  ronmental r i s k s  . (The, grounding o f  ' the To r ry  Canyon 

(118',000 DWT) r e s u l t e d  i n  a  s p i  11 o f  700,000 b a r r e l s  o f  

o i l . )  (Ref. 4 f ) ' .  
--- 

1.- 

. , 

A t  present ,  the design o f  two such superpor ts  i s  a l ready  complete 

and cons t ruc t i on  can begin whenever the  l e g a l  problems are resolved.  

They a re  the  deepwater te rmina ls  o f f  the  coast  o f  Freeport ,  Texas, 

- .  c a l l e d  Seadock, and t h a t  o f f  Louisiana, c a l l e d  LOOP, see F ig .  4 (Ref . 7 ) .  

Several o the r  s i t e s  are considered i n  a  voluminous r e p o r t  by the  Army Corps. 

o f  Engineers. Tney are a t  Delaware Bay (see Figs.  5 & 6), Chesapeake Bay, 

Los Angeles-Long Beach, San Francisco, and Puget Sound. Besides those 

a1 t e r n a t i v e s  t r ~ e r e  are o n l y  two o thers ,  t o  my knowledge. Standard.Oi1 o f  

. C a l i f o r n i a  has proposed a  p o r t  o f . . ~ a n  Lu i s  Obispo w i t h  p i p e l i n e s  t o  Rich- 

mond and Los Angel es (Ref .  7 ) ,  and Puerto Rico i s  cons ide r i  ng i t s  own 

r e f i n e r y  and superpor t ,  poss ib l y  on Mona I s l a n d  (Ref .8). 
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The proposed p o r t  i n  Louisiana i s  shown i n  Figure 4 (Ref. 9 )  

FIGURE 4 
-- 

One conception o f  the docking conf igurat ion  f o r  the Delaware Bay s i t e  

i s  shown i n  Figures 5 & 6 (Ref.  10). 
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FIGURE 5 





STORAGE 
The plans f u r  -LOOP i-nclude onshore storage i n  tanks, each of hPrich 

w i  11 have a capacity of 800,000 bbl . . The plans f o r  Seadock cal t Tor 
500,000 bbl. tanks, w i t h  to ta l  storage capacity of 25,000,000 bbl. (already 
the equivalent of 8 days supply of crude imports). 

v 

The preliminary design i n  Figure 5 shows tha t  i n  Delaware most of 
the area of the superport will be devoted t o  storage, 500 - + acres in this 

case. Obviously, a major part  of the expense f o r  the superports will go 
t o  constructing these immense storage f a c i l i t i e s .  

There a re  problems w i t h  the storage concepts-Ahat have been proposed 
f o r  superports. F i r s t  there seems t o  have been no consideration given 
to  e i the r  the safety hazards o r  the s t r a t e g i c  fragiTt-ty of such immense 
tank farms. Second, there seems t o  have been no cons-ideration of the 

lower cost t h a t  might be achieved by using geo-storage f a c i l i t i e s .  

A t  this point, two questions need t o  be answered; 

1. ' Would i t  be feasible  t o  locate the temporary storage 
faci  1 i t i e s  underground? 

2. Might the temporary storage faci-l i t ies be expanded t o  help 
sa t i s fy  the desire  fo r  s t r a t eg ic  storage? 

- 
The answer t o  these questions depends on the specif ic  location, and the 

LOOP s i t e  provides a good case t o  consider. 



SALT DOMES 
Figure 7 (Ref. 11) shows the loca t ion  o f  s a l t  domes i n  Louisiana 

and Miss iss ipp i .  I have superimposed the LOOP p ipe l i ne  on t h i s  map. 

LEGEND 

0 Solt dome 

Sell dome with vetroleurn prt)UuCllbh 
reported during 1963 

Net* Numbers refer to map index in t ~ b l r r  
A1 through A-5; appendix -- 

FIGURE 7 
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. . 

There a r e  about seven s a l t  domes w i t h i n  two m i l e s  o f  t h i s  p i pe l - i ne ,  

. . a1 1 o f  which a re  : p r e s e n t l y  assoc ia ted  w i t h  o i  1  p + o d ~ ~ t i o n .  A-s tudy  i s  

i n -  o r d e r  . t o  determine which o f  these- domes would p r o v i d e  t h e  p o r t  . w i t h  a  

. s u i t a b l e  s i t e  f o r  s to rage .  . . 

- - -  If -more than one dome proves s u i t a b l e ,  i t - w o u l d  be-reasonable t o  

suggest  t h a t  severa l  cb;uld be developed t o  p r o v i d e  f a c i l i t i e s  f o r  

S t r a t e g i c  Reserves. From Table I 1 1  we see t h a t  such a p l a n  would a v o i d  

some o f  t h e  expense assoc ia ted  w i t h  s t r a t e g i c  s to rage  i n  s a l t  domes - 
these  s i t e s  would be near  p i p e l i n e s .  - -  - -  

. . 

The same l o g i c  a p p l i e s  f o r  any o f  t h e  oth 'er superpor ts  -be ing 

cons idered.  It must f i r s t  be determi  ned whether underground c a v i  ti es 

w i l l  s u i t  t h e i r  needs- f o r  temporary s to rage .  Where underground c a v i t i e s  

do s a t i s f y  those  -needs., i t  sh0u'l.d-be- p o s s i b l e -  t o  i nc rease  t h e  s- ize,  - o r  - .  * .  

t h e  number of such c a v i t i e s  i n  o r d e r  t o  s a t i s f y - t h e  s t r a t e g i c  requ i rement  

as w e l l .  

RECOMMENDATIONS 
. . 1. - A  s tudy  should be i n i t i a t e d  i n  .order  t o  i n v e s t i g a t e ;  

. . .. . . .  a . -  - t h e  f e a s i b i l i t y  and economics o'f s a l t  dome s t o r a g e -  .. 

a t  t h e  LOOP s i t e ,  . 

b. t h e  f e a s i  b i  1  i.ty and economics of 1  a rge-vo l  ume 

s to rage  a t  t he  o t h e r  proposed supe rpo r t  s i t e s .  o 

2; . We shou ld  under take a technology assessment s tudy  t o  determine;  
. . a. i f  t h e  e x i s t i n g  t echno log ies  a r e  adequate f o r  p roduc ing  

t h e  necessary v o l  umnes t h a t  would be needed ,. - . . ... . . . .- . 

b. how those t echno log ies  .m igh t  be . improved, 

c. t h e  a p p r o p r i a t e  technology f o r  a  . g i v e n  . geographic  

1  o c a t i  on.. --- 



. . 

.3. When t h e  p a r t i c u l a r  needs o f  the  sdperpor ts  have been s tud ied ,  

and when t h e  techno-1 ogy-has been  developed, t he  -next  s t e p  should 

be a demonstrat ion. The f i n a l  recommendation i s  then t o  c r e a t e . -  - 

a u s e f u l  s torage f a c i l i t y  as a demonstrat ion p r o j e c t .  -- 
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NOTICE I 

! "This report was prepared as an account or work sponsored by . 
the United States Government. Neither the United States nor 
the United States Atomic EnGgy Commission. nor any o f  their . 
employees, nor any o f  their contractors, subcontractors. or their 
employees. ni;lkrs any warr;lnty, exprcss or Irnplled, or 3SSUlllcs I 

a any legal liability or responsibility for the accuracy, co~nplete~iess 
' 

or usefulness oT any ir~fult~t;ltion, apparatus, product or process , 
I disclosed, or represents that its use would not infringe privatcly- 
I owned rights.'' 
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