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~‘rhis report presents results of a study to determine if tanker safety and
pollution prevention measures in addition to those contained in 1978 Protocols
to SOLAS 74 and MARPOL 73 agreements should be applied to U.S. tank vessels in
domestic trade. The study examined the risks associated with the marine
transportation of oil by U.S. ~tank vessels in domestic trade, looking at the
present and projected U.S. ‘flag tank vessel fleet, oil n~vements by thesevessels, and resulting hazards to people, property, and the marine environment.
Possible preventative actions, including extension of ship construction and
equipment requirements contained in 1978 Protocols to SOLAS 74 and MARPOL 73
to smaller tankships, were identified and examined. Estimates were made of:
(1) the impact of possible preventative actions on accidental and operational
oil discharges and damage to the marine environment, (2) tankship fires and
explosions , and (3) transportation costs and capital requirements. “

‘bn the basis of information presented in the study, a key recommendation is the
adoption of additional measures to control oil discharges from possible future
transportation of OCS oil to shore by U.S. tank vessels. Requirements for
segregated ballast tanks or clean ballast tanks should not otherwise be extended
to smaller U.S. tankships in domestic trade q~ Specific actions are recommended
to obtain better information on quantities d~ oil discharged and effects on
the marine environment and to improve complialce with regulations already in
effect.
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:

EXECUTIVE SUMMARY

This report presents results of a £tudy  to deternine if tanker safety
and pollution prevention measures in additIon to those contained in 1978
Protocols to SOLAS 74 and MARPOL 73 should be applied to U.S. tank vessels
in domestic trade. This evaluation was conducted during May and June 1978
by a Coast Guard study group which included participants from a number of
other Federal Executive Branch agencies. The main concern promp ting this
study was iliaL tankers of less than 4Q,000 DWT are not subject to some of the
construction and equipment requirements included in the MARPOL and SOLAS
Protocols . Specifically, (1) new product tankships of under 30,000 DWT
are not required to be built with protectively located segregated ballast
tanks and are not required to have segregated ballast capability; (2) exist-
ing crude oil cankships of under 40,000 DWT are not required to have clean
ballast tanks (CBT) or segregated ballast tanks (SBT) or crude oil washing
systems (COW), and may be exempted from inert gas system (IGS) requirements
if high capacity washing machines are not fitted and, in the Coast Guard ’s
judgement, the ship ’s design characteristics make it impractical to fit
IGS; and (3) existing produc t tankships of under 40,000 DWT are not req-
uired to have CBT or SBT , or IGS if high capacity washing machines are
not used.

This study examined the risks associated with the marine transportation
of oil by U.S.  tank vessels in domestic trade, looking at the present and
projected U.S. flag tank vessel fleet, oil mevements by these vessels, and
resulting hazards to people , property , and the marine environment. A
number of possible preventat ive actions , including extension of ship con-
struction and equipment requirements contained in the 1978 Protocols to
SOLAS 74 and MARPOL 73 to smaller tankships , were identified and examined.
Estimates were made of the following: (1) the impact of possible prevent-
ative actions on accidental and operational oil discharges and damage to
the marine environment resulting from oil discharges , (2) incidence of tank—
ship fires and explosions , and (3) transportation costs and capital require-
ments .

Tank barge construction and equipment standards were excluded from
the scope of this study since they are covered by another Coast Guard
study directed by the President. As a result of the tank barge study,
the Coast Guard has initiated a regulatory project which will propose
double hull construction for new oil tank barges and explore various
possible methods for treating the existing tank barge fleet to prevent
pollution caused by hull damage .

Study estimates indicate demand for U .S.  tankships in domestic trade
in the size range of 5,000 DWT to 40 ,000 DWT will decline by about 40% .
from 3.9 to 2.2 million deadweight tons , between 1978 and 1985 due to
development of new pipeline capacity . Development of one or mere crude
oil pipelines from the West Coast to mid—con tinental refineries is
expected to eliminate the need for smaller tankships currently used in
the trans —Panama route for Alaskan crude oil . As a resul t , U.S . tankships
in the 5,000 DWT to 40,000 DWT size category will , in 1985 , be en gaged

g almest exclusively in the carriage of petroleum products, except for
vessels which may be used to transport Outer Continental Shelf crude oil

: 1
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ashore whore pipelining is not feasible . Bec iuse of . k c l i n t u g  demand , it
is not anticipated that t h e r e  will bt~ a s ig n i f i c an t  b u i l d i n g  p r o g r a m  ~or
vessels of this s ize f or  done. stic trade in the near future .

The maximum p o t o n t L i l impact  (based on most pessimistic es t imate s  ‘f
degree of  compl iance  w i t h  discharge standards already in effect) of
ex t en d i ng  TSP? requirements to tanksh ips  unde r 40,000 DWT in domest ic  trade
is a r eductL ’n in accidental  and o p e r a t i o n a l  oil i n p u t s  of  an est imated
1 ) , 300 me t r i c  tons (144,750 barre l s) pe r y ear . Of this total , meas ures
which  would prevent  co l l i s ion , ramming, and grounding accidents to U.S.
tankships  in domest ic  t r a d e  migh t , i t  t bcv were in n ’; e f f e c t i v e , avoid an
average of 9 coll isions and rauznings and 6 groundings  per year  with total
estimated outflow of about 1.300 metric tons (9,750 barrels) per year.
the actua l inpact of accident prevention measures could be expected to he
somethin g less than this maximum possible impact , depending on the effec-
tiveness of measures actually implemented . The remainder of this maximum
potential reduction (some 18,000 metr ic tons or 135 ,000 barrels per yea r)
theoretically migh t be achieved by requiring SBT or CBT on existing tan1~—
ships under  40 ,000 DWT in domestic trade . The actual impact of SB ’I~ or
CBT requiremen t could be considerably smaller than th is  maximum p o t e n t i a l
amount , dependin g on the degree of effectiveness of the other discharge
control measures already in effect. Uncertainty over present and projected
degree of compliance with operational discharge standards now in effect
makes more precise estimates impossible to make at present. It is not
possible to say what impact this maximum potential oil outflow reduction
might ha ve on the marine environment , except in gene ral terms as outl ined
in Section 2 . 3 . 3  of the report .

Tankships and tank barges which may be used in the future  to t ransport
OCS oil to refineries ashore represent a d i f fe ren t  problem from vessels
involved in coastwise product movements. Treatment and disposal of oily
mixtures from ballasting and tank washing f rom OCS tankships in compliance
with existing discharge standards solely by use of load on top procedures
does not appear feasible . Future transportation of OCS oil could also
result in an increase in accident risk in some coastal areas .

Action to extend IGS requirements to existing product carriers under
40 ,000 DWT could be expected to have only a minor impact on the relatively
low incidence of fires and explosions on these vessels. This , co upled
with expected severe installation problems and relatively high cost of
installation makes this measure not worthwhile.

Cost estimates indicate extension of TSPP requirements to smaller
U.S. tankships in domestic trade would mean $100—$l50 million per year
in increased transportation costs by 1985 , representing a 32—4 4% increase
in t ransportation costs. This would correspond to an increase of about
0.5 to 0.75 cent per gallon of oil transported. Capital cost for the
domestic fleet range from near zero to $215 million for the various
alternatives examined.
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On the  bas is  of  the study , a k ey  r eco~wien dat ion i s  to adopt additional

tne a ;u r e a  to cent  r o t  o i L  di  ‘ t iar ges  I r on p o s s i b l e  utti r ’ t r a n sp or t a t  Ion a t
OCS ‘1 to s i s t e  by U . S .  t ank  ye ~ ls . Sh~ , C b I . Spec i t  t c  t r . i~k’, t i t d

Spec ~a : bal  La~. :. measures t o c o n t r o l  o p er a t  t o n a l  ~~ sc n . t r g c s  , ~~ u l  be

I cons t .dered , a lt h ou g h  any requirements adopted shoul d all ow s u~ f Ic  l ent
fL e~ibilitv to adopt new technological solutions . transportation planning
f o r  OCS development  shoul d be monitored by the  oast  ~uard , and when
pOt ent ial increases in t anke r traffic .tre i dent I .‘d , t he Coast ~uard sh~~ul dI re~Ipp r.ILSC app I t c a b ! e  vesse l  su rve i l lance  and cont r o t  sy st em s  • v ess e l

• navigat ion system requirements, and iLlS — t o — n a y  i gat ~ ‘u sv s  ~~~ in
where t ra  f t  ic toe reases are expected , ~~~ in ~ ~~ 

rop n at e  eh~ui ces o e l i m i na t e
- or contro l h azards  due to increased i an k c r  tra tfic.

TSP? requirements for 5111 or CB’I’ should not uthet~’ise be extended

I to smaller U.S. tankships In domestic trade . Action sho .ld be tn i t i a t ed
to ob ta in  be t t e r  In f o r m a t i o n  on present and projected quantit ies of oil
J i s -h ar ged  to the m a r in e  env i ronmen t  f r o m  p r o duc t  car r i e r s  In ~1omest Ic
t r ade  and the ci fect s  of  these d ischar ge s on the mar ine  e n v i r o n m en t .

I Specific actions to gather information , many of  wh ich  w ill a l so  serve to
improve compliance with the current discharge standards , are described
in the REC0~~tE N DATL0N ’s sec tion of the repor t .

The Coast Cuard should also cont inue  and expand i t s  progr am fo r
boa rd ing  U . S . tan k vessels at loading and discharge terminals , since
experience indicates this can markedly improve the degree of compliance
with regulations already in effect.
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‘ ,‘ .15 :1 ’ - - :: ald b e .

I. .~ 
;.\C~~~;kCl ~~p

: ti t’  1 ~c cL ’ :ts - ,’:s v c t  r i s k s  .n~-~oc: l I ed  1,~~ ‘ : : .k: ::o t r . l t t ~, . ,  - ! : . l t : , ’a 01
- I : .‘ I low i ;i~~ .1 . - i  i ~- ;  0 1  0 1  1 ~~~~ I ac i dc~~ t . . 5  , u i , 1  sca r I’ . S . .. a e rs

. torLl g Z t : t ’ ..- : s :  s ’ t  s ’t  1’~ ‘ t ’ —  ~~~ ‘~ ui t . . t  LI  b 1 ’ Ina,’unce!nent l v
‘ r~’s t d e n r  Cal  : e r  ‘n ‘Hi r c o  I • 

-2 ~~~~ , O f  .1 - ‘ 1 1  ~~~ 0 1  Irt’, t 5 t l t t ’~. 1 2 : 1  c 5 5 1 ’ S 1.’

reduce sti cn r ok s . ‘,IIc President * .;~~~ c-. .i .~e re~’ r , ’du c t ’d t o  .\~ ‘:‘ .-:‘.~ : : x A .
Among the  ::casureS recommended was a c a l l  ‘. o r  .1 5 pLc i.t I l it  e t ::u 11 ‘ 1 2 . 1

cool  er euce  to consider  1 .5 ,  proposals  f~~r inprovements 1.’ 1 : 0  In t t i r i i . i t  ton a l
svs  t ern  .‘t tanker inspect ion and c e r t  1 1 cat ion and s t r  on~~t H - o  : : t *~ 01 -Oti :‘

‘ s t I S  I t O ot  I 00 and eq tu ~- :::eu 1 -i t a i ij a  ras . .\:; .1 t I ’Stl l I • t i lt ’ 1 : 1 1 0  tSl.l I i  011.1 1
Coot eren oL’ .0  ranker  S. i t  e t  v and Fe l in t  ion Pr even t  ion , iSI’T~ was he ld in
Feb rua rv l’~ ,‘S under the  .tusp i C 05 01 the  Is  I or — Cove rumen ta I ~t .i n i t  inc
C o na u l ta t  Ivo ~~F5J0 I ~at toll  l~ I~ t L ’L) ’~ . l i i  is con I ert’nce adopted unp5’ i t a l l
new measures to  impr ove  t h e  s a f e ty  01 ‘i 1 tankers  .iiid he i~’ ~~~~~~~~
p o l l u t i on  oi  the seas f r om  ships . A summary of sI t  ‘ .- .‘nst r u c t i 1 ’n and
e q u ip m e n t  r equirement s  is gtven in Table  1.

As a resu l t  of the tonnage 1evei~ established .it the Conferenc e  *

approximately ~00 U . S .  vessels in the  domest ic  t rade would n ot  be
a f f e c t e d  by new cons t ruc t ion  and equipment standa rds . This raised
quest io ns wi th in  the Adminis t ra t ion  about whe ther  or not th ese’ standards
might be imposed on 11 .5 .  f l a g  oil  tankers in domestic t r ade  down to
Lowe r tonnages . Deputy Secretary at Transpor ta t ion  :\1.it~ Butch man asked
the U . S .  Coast Guard to undertake a s tudy of the f e a s i b i l i ty  of ex tending
TSP? Confe rence results  dowu to lower tonnages for 1’. S. ta nkers In
domestic trade ~refe rence ~~~~~. In response to Secretary Butchman ’s
request , the Coast Cua rd proposed In r e fe rence  (3~ a study of s li gh t l y
broade r scope to cover o ther  concern s and suggested improv ement measures
identified through recent contacts with  other  agencies , s t a t e  r epr e—
sentatives and in Senate and House hearings . Invo lvement by representa-
t ives of other Federal Agencies , much as was done during preparation for
the TSP? Conference  was also proposed . th is  expanded scope S tu ~i was
app roved by the Secretary along w i th  ,in extension of the  dead l ine  to
June 30, l’~7S for receipt of the study by Mr. Butchman .

~
___I_ 

~~~~~~~
-
~~~

- -- -— : E _ -~—.~.. -..~~~~~~~~~~
- .-~-------~~~~--

.. J



_________ 
-. 

‘~‘“~~ ~
‘-‘ ‘ ‘-‘ ------

~~
--- ‘ — - s ’~~~~~~- -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —ru. - - _______________

S

i

~
..I 

~I i;~- = .* t S
I.

- -. I •_ .  5-
~~~~~~ ~~

‘

L ~~~~ 2

2 H _
~ 

. 
- , 2

~~ 
.
~~-;

‘ 

~~~~ 
. .

~~
- ‘ - ,~ — -. -* i. -— :~ ~~~~~~

~ ; ! ~~~~ ~~~
-:

~1 ~ I ~ ~ ~~~~
-

~~ 
~~~~~~~~~

-
~~~i £ ~ a ~ ~ ~ 2~~~~ - t  

~~ Il

~~ ~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~ 
.
~~ ~~ ~ 2 ‘ -~~~_ i*~tsi 2 .~~ ~~- .I ; 1’ ~~~~~~~~~

~ ~.2

— ~ 
- 

.. ~~~~~~~4 4 4 4 4 ~a ! a ,
~
, 

~

~~ 
——

~~~ ~ h i_ i —-I ~~. 
‘-t,. . 1

~ 
‘
~~ ~5 ‘.4

a _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
~ -~

I .5  ~

eq -

I
- 

. ~~~~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ __.-—---—--—-~~.-~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~ -



~I~~” ” iT~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

l ie s t o c”  - cc:l5jucti ’u du r i n ~: ‘
~ i’ ,‘~~~~ ~~~~ of  . 2 ’ , ~‘lt ~ : 0 1 —  

S

.2 .11 5 i 5 1 ~ t 5 o  :ol - ”..ing or .L1l1i,Ltt’.,’.1- ~ :

‘r e - ~~ ,~ou t ’ s Coun c~~L US ~H : v ir o n n e nt a l  &~u a 1 L t v
.‘r 5’i , ide n t ’s t. 0 t 2 SO~~~ . 22 1 ‘~ .2 4 0  - I O U  ‘r I ce St . . lb i i i t ’

2e p ar t~ ’ent  of ~,- ‘smerco ,  Maritime .\dmiuistration
H e p . tr t t n e n r  of  s ’O:S~ er cc  , National C~cL ’a n I O  at:u ~~: .

- :‘oer :  C .,5o~L , 1 5 .- ; t r . I I  10 .1

~e ’  t r t ~~~c:1 t o: ~re : . - - , S:ra te -oic P-’ ’ r,’l s” Re~~~~ t ’ -

,)e:~ ~rtnene ~‘:
I s ’. r - ’o:seu i ,t l Pr o t ec  t : - s i  .~ .~enc’;

~epartment of rr  lI: -i :)o r t a  I U t I  , 2 :  i C e  t~~~U 0 0 0 r e  : a r- -
.1ep .irtmont of :r ~::~~55’r ’5 . 2 t . i 5  i~ ~~. S. Coa s t  Gu a r d .

1 .3  S C dPE ~ F :~t: S F ’JDY

rhe main concern prors~t is~ L t j - , s t u d  :s t h a t  c C t t a ~~11 s~sa 1 i e r
t ,ln

~
ors  :n S L Z 2  c at e c or : e s  u’~de r  ~O~~ lOO P1~T w o u l d  not  ‘c a: t o o t e d  ‘v

so me c. ’:is r u c t l on  an d e qu i s m e n t  s t andards  inc luded  in the  > 1ARPCI. sod
SCL\S protocols . (See Table 1). T~:is s t u d ’ . thus concentrates ‘rlmJrLI y

j cii the possible need for and ~: t o o t s  of e x t e n d i n g  the S~’P conferenc e
requirements to smal ler  tankers operat :r.~ in the U. S. c5 ’r2estic t ra de .
review was made of the existing U.S. f l a g  tankers , their present and
future operations , their environment , and possible associated hazards .
P r e v e n t a t i v e  a c t  Ions  ot h e r  than e x t e n s i o n  o~ the  TSPP ro ,~:ii r ement s  ~.e re
also r e v i ew e d  b r i e f  lv fo r  t h e i r  a b i l i t y  to e l im ina t e  or  c c r it r o l  the
potential polluting events and hazards identifi ed .

Altho ugh the term “tanker customarily includes both tankships and
• t a nt .-. barges , the scope of this s tudy  has generally been limited to

tankships. Another Coast Guard study , directed by the President ,

- 
-
~ evaluating the design , construc tion , and equipment standards for tank

barges has been recently completed. This study investigated the need
for .A.ld effectiveness of various measures to avoid accidental oil
outflows from tank barges. As a result of this study , the Coas t Guard
has initiated a regulatory project which will propose double hull
construction for all new tank barges and will publish an Advance Notice
ot P roposed Rulemaking for  existing tank barges to receive comments from
all interested parties as to how the existing tank barge f leet  can be
t reated to prevent pollution caused by hu ll damage. Becaus e tank barge
construction and equi pment standards were covered by this othe r study ,
they were generally excluded from the scope of this study .

Environmental , economi c , safety and energy impacts were determined
fo r some of the alternative regulatory packages developed for  considera-
tion , In the environmental area , prima ry emphasis was placed on impacts
on discharges of oil to the sea , wi th  some a t tent ion  given to impacts
on air  and water quali ty as a result of use of specif ic  a l ternat ive
actions ( i . e . ,  impact of crude oil washing) .
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1.4 STUbY APPRO A CH

[‘h o app roach taken for  this  stud ’,- was to car v out  the following
s top s  or t asks :

1. De f ine  the problem , I ’  inc lude

a. A comp lete d e s c r ip t i o n  of the t r a n s p o r t a t i o n  syst em of concern

b.  A cha rac t e r i za t ion  of the environment  in which the t r a n s p o r t a —
t ion  sy st e m  opera tes

c. I d e n t i f i c ~ tion of possible  haza rds to the environment

1 .  Establ ish feasible a l t e r n a t i v e  p r e v e n t a t i v e  ac t ions  to
e liminate or control  the hazards i den t i f i ed

3. Evaluate alternative preventative actions to determine
env i ronmen ta l, economi c , s a f e t y ,  energy , and o ther  impacts

4. Prepare recommendations as to action which should be taken.

I

HI
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~‘ROBLEN 1~Ei’ I N  I F

This sect i on  of the r e s e l l  d~ f ines t 2. ’ pr oblem by r oy  ‘s in g  t he
t r an sp o r t a t  [~~ ii -;vs te rn  of concern , c l i ar a c t e r : c  I n c  t h e  . -t iv I routrt ’st and
t N ’ ’n - ar e  fu  I l e n t  I vu n g  the poss ible  hazards  t o I he ‘nv I r onm e nt

~ 2. 1 DEF IN I t L’J N OF TUE I’I~\N SPOR I .\I I2 N ‘-YST 11>1

“t’ .S. tank vessels i n do mest i c trade ” may be t h o u g h t of as .i sy s t e m ,
:d i c r e  ,i - ‘-stem is d e f i n e d  as “any comp le te  e nt i  tv cons i .~til1 g ~1 h a r d w a re’ ,

I •;o t  tw a l o , personnel , data , services and f a c i l i t ie s  l U 1 t ~~- [ i  t r a n s f . ’r ’~s
known u n a t i t s  uu , o des i red  out : ’t l t s  . ‘‘ I n  t h i s  case , r l ie  .l~’s i  red ‘ u t  0 : 1

are site , c i  i i. l en t  t ra n sp o r t a t i o n  of crude oil an d -1, ’ c r o l e u m  p r ’c s . - t s

~~ rce el em en t s  mus t be dc s& - r i h e d  i n  or d er  ,ide~~i i a i e l v  to d e f i n e  the
svs t e rn  “U.S. tankers in d o m e s t i c  t r a d e ” fo r  pu rp e - i~.’s of this study :

o The’ vessels

o The trade i.i.c., oil movements)

o The legal framework governing operating of the sy s t em .

2.1.1 Fank Vessels

The term tanker is generally used to describe vessels constructed or
adap ted to carry bulk liquid cargoes . In the broadest sense , tanker
includes both self—propelled vessels (tankships) and non—sell--pr opelled
vessels (tank barges) and all types of bulk liquid cargoes (petroleum ,
vegetab le and mineral oils, hazardous chemical cargoes , win e, water , etc.)
A number of terms , however , are used in discussing tankers and these
need to be carefully defined to avoid confusion . Appendix B presents
many of the pertinent definitions , some of which are not consistent with
one another.

Tank vessels may be classified or grouped according to cer ta in
c o o n characteristics or “variables ” :

• o Type of vessel (tankahip ,  tank ba rge , combination car riers)

o Route (International voyages, Ocean , Coastwise , Great Lakes ,
Lakes, Bays , and Sounds , Rivers )

o Crew (manned or unmanned)

o Size (deadweight tons or length between perpendiculars)

5
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o Cargo (crude oil , pe t ro leum produc t , chemicals , g r a i n , hu l k / o i l ,
ore/o il)

Age ( s i o s o  c o nst r u c t i o n  or rebuilding ’

There ~.ire approximatc l y -+-U ~ U . S .  t ank .  ‘:ossels i n s p ecr o d  and
certificated by the U.S. Coast Guard for the carriage of flammable or
combustible cargces or liquids or liquefied gases in bulk wh i c h  have
dangerous characteristics. Of this number , approximately 3000 are
inspected and certificated for the carriage of flammable or c o m b u s t ib l e ’
cargoes ( p r i m a r i ly  p e t r o l e u m  c a rgo es) .  Table  2 shows t h e  di~~t r i b ut i o n
of tankships and tank barges.

Note that Table 2 includes at ’. u n s p e c i f i e d  bu t  small number of
special purpose vessels ce r t i f i c a ted  to carry liquefied petroleum gases
(butane , propane , propylene ) which  would not normally be used to car ry
Grade A , B , C , D, or E flammable or combustible liquids . Table 2 does
not include vessels certificated under 46 CFR Subchapter 0 which also
may  be suitable for carrying Grades A , B , C , D, or E f lammable or
combust ib le  liquids .

The present fleet of “U.S. certificated tank vessels” can be brok en
down for purposes of this study by service , type , route , trade , and size
as shown in Fi gure 1.

:1 The f igure “20 ,000 DWT” has been used frequently in the past as a
lower limit breakpoin t in suggested tankship construction and equipment
requirements. Figure 1, however , indicates that a breakpoint somewhere
be tween 5,000 and 15,000 DWT is probably more realistic in view of the
size distribution of e :isting U.S. oceangoing tankships. For this
reason , 5,000 DWT has been used as a breakpoint in this study in lieu of
20 ,000 DWT.

2.1.2 The Demand For Domestic Tanker Transportation Services

The fleet of U.S. flag vessels described in Section 2.1.1 has been
built to meet the demand for transportation services to move oil by
water. These movements can be broken down into foreign and domestic as
follows :

o FOREIGN — Including foreign—to—U.S. ,  U . S . — t o— fo reign , and
foreign—to—foreign oil movements .

o DOMESTIC — Oil movements between any two U.S.  ports.

Foreign movements are not a concern of this study because such movements
will be affected by actions resulting from the TSPP Conference. In
understanding the demand for domestic movements , however , it is impor tant
to note that certain coastwise trades are protected from foreign flag compe-
tition by the Jones Act. This Act (Section 27 of the Merchant Marine
Act , 1920—46 USC 883) provides that merchandise shall not be transported

6
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TABLE 2

Tank Vessels Inspected and Certificated by the U.S. Coast Guard
for  Carriage of Oil

I Tank Vessels
Type of Tank Tankers

Tankships Barges (Ships & Barges)

Ocean 246 198 444

Coastwise 17 127 144

Great Lakes 10 17 27

Lakes , Bays , Sound
and Rivers 75 2 ,318 2 ,393

Totals 348 2 ,660 3 ,00 8

7
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by water , or by land and water , between poin ts  in the  U n i t e d  S t a te s
embraced w i t h i n  the coastwise laws in any o ther  vessel  than a ‘~es~ el
b u i l t  I n  and documented  under the laws of the i t i l t e d  S t a r e s  and owned - •

by per sons who .ire ci t i  .~ens of the U n i t e d  S r a t e s .  I t  res t or e d L h e
c ab o t a~ e p ract i ce  which  had been w a i v e d  d u r i n g  the Firs t k or id  ar .

Areas covered by the Jones act include the continental United
St ar e s , Alaska , !lawaii , Guam , Puerto Rico , and c e r t a i n  •~ni1 1 i s l a n d
possessions . such is Wake and Midway . The \ ‘ i r g i :~ I sl an d s , ‘ i~iama Cana l

ene , .‘.m er i c an  Samoa , and the P a c i f i c  Trus t l or r i t o r ie s  I r e  excluded.
The Act  ~i 1se covers merchandise  t r an sh ip p l -d via a f o r e i g n  c ou n t ry  i f
the or i~~it’. and destination are U.S. territor y .

2 . 1.2 . 1  Present Fleet Utilization

Domest ic  oil movements may be broken down i n t o  crude and p r o d u c t s
movements:

CRUDE OIL — moved f rom the area where i t  is produced to where i t
is refined :

Alaska to U . S .  West and Gulf Coast Ports , Onshore te rmina l
or collection point to refinery , Offshore to onshore.

PETROLEUM PRODUCTS — moved from ref inery to where they are used ,
sometimes in several steps (refinery to dis t r ibu t ion  terminal , te rminal
to terminal , terminal to user).

Product movements have a seasonal character to them , i.e., the
split among products and the total demand may vary seasonally w i t h  more
heati ng oil in the fall and winter and more gasoline in the spring and
S umine r .

There have been traditionally few government regulatory constraints
on the flexibility of a U.S.  owner to move his U. S. flag tankship f r om
one trade to another. The grade of the cargo for which the vessel is
c.~rtificated (Grade A , B , C fl ai able liquids , Gr ade D , E combustible
liquids) — a function of the relative hazard (flash point and vapor
pressure) of the cargo is one constraint.  The grading system used ,
however , would allow a vessel to shift from crude oil to gasoline , for
example , as long as nei ther cargo was higher grade (i.e., lower f lash—
poi nt , hi gher vapor pressure) than the vessel was certif icated for .

9
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•“ cc :3rtd constra ~~:.: ~.nvo1’iec t : - ,~ - ; ~~ dv status of the vessel.
:-a rh~cr.~ r u il t  —~i :h -~over :~m e n t  r~ - h o  -~cn s tru c t ion  ~ 1f f e r ~~nt  ~~~

~~bsiJ5 (~2~ S) are not nermi~~~ i ~o ci-eraro in domes:io ~rade ~nie’ss
t h o v  reques t  and receive normi ssiuu from the ~- riti:r~ .Administration to
ho so. 3uch pen can o nl y be g ran ted  f or  .1 s:x month period

~n any year , ~nd ~he’ ro—~ I t a  sh ar e  of :ns - - -o~ i i t  :~vcs: be :e’t -orne-i
to toe government. :nadequate d c m e s t t-  

~~~~~~~ 
ot eiiaibie vessel~ 

ilso be a ecesaatv ~as i o  :o r or: : :. :ion.  -
•

to ~~ toose rc~; at o u w  c-D at r a i n ts , owr.ers h i . - • - - a- n a .  I

~~‘-‘n free ~c s h i f t  t a n k sh tp s  i ween . ’ar r 1 a o~ -~f -r ~nie o~ 1 and notroleum
and f rom domest ic  t rade to f ’rei trade ac t h ey  cay f i t .

.chilo some vesse~ s rema~ o dedic oh to one t rade , others are sh i r ~~od
f r om  crude to oroduct  or :-~rei~~o to domes t ic  w i t h  var lat :c - : i s  in the h m d
fo r t r a n s p o r t a ti on  s er v i c e s  and ch aos L :n; mark et  sondi ions .

.\ :o:~ber of the ships are bu ilt as “product carrt c-rs havinq a larse
num ber of tanks and being cap ab l e  of h a n c i l i n c i  a var ie ty  of - ‘roduct s at
the •~ome time without oontanunat~ an. t~irr i t io nin g  of O I l l c s  oetwet -! : ru de
ano nroduct service , however , rather arbitrary and lejs’nds upon what
t - .-pe at movements the owner is able to secure .

In addition to carrying oil , t ank3h ips  are also used to carr  cr a m
since i t  can be loaded and unloaded rj-~tou~ 1i rho relativolw small oi l
cargo tank access opening . Grain movement is to a degree counter-
cyclical to oil. t~hen rates for oil movement are at the i r  year ly  Low ,
grain rateo are relatively high.

Another variable in determining present fleet utilization is that
U .  S. flag tankers operating in the protected domestic trade frequently
engage in some foreign to U. S. oil movements during a typical year.

Recently adopted distinctions in tanker safety and pollution pre—
vention requirements between tankships permitted to carry crude oil and
those permitted to carry petroleum products will probably reduce some-
what the flexibility to shift  between these two categories of cargo.
Accordingly the segtr€nt of the U.  S. flag fleet potentially to be
affected was -‘ategorized as product or crude carriers as shown on Table 3.

The entire segment of the fleet below 20 ,000 DWT is basically in
the products trade and consists of 25 vessels totalling 309 , 100 DWT .
These vessels are the oldest segment of the U. S. fleet. Twenty-two
of the 25 vessels in this size range were built prior to 1956 . Five of
these tankers were reconstructed in the late 1960 ’s.

10
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he ma jo r i t y  or  ~sroduc:  car r i e r s  mu the Uomest ic  T~ j de :~~L l
tOC , 0— , 00 ~~ T range. There are 119 product car r i e r s  of
sioc . - -ver hal f  were bui l t  r r~~or to l~~5 ) . Fortt- —tyo of tOese .e~ro
r ebuml :  a t  some tmme mm their economic i : . i s.  me vessels in t h i s  :~~ce
range buml: between 1)71 a~ l l~~I~5 are — r-~d bt- th-~ ~~0: t 3m-t 3s a l i : :
Command and r echn ica l l  would not  be :o:- ,: b - r e d  as u o r t  of the  1c:teerm:
Tr ade f1~ ot; however they would be re umrsd to r e t ro f I t  ho
new desion requirements . Two integrates tug barges :at~~~~r o ;  70 , 0 - ~ 0

are aiso included in the d’s , 2 - 30— 40 , dOd ~WT fl5et . det’eflt~-OO of
the 136 tankers in this size ranc e have been id~~ t:f~ ec1 as orc-swnriy
p er a ting  as crude carr iers .  ~f the 31 tankers b et c e e n  40,000 mo~i

“ 3 , 000 -~~T, 10 car, be considered crude c a r r i e r s .  Ti toe
12 is-’. the ::roducts  trades , three t o t ai l m n s  l 0 C - , 200 3-.T core built crior
to 1-3 5. However these three were reconstructed mu the early 1370’ s.

dhore are a total of 37 tankers over 7-3 ,000 ~I~T in the Ooe~st1c
raoo fleet , 36 of ‘.~u’.ich can be considered crude carrIers. - no of these ,
the MANHA’1TA~~. was built in 1962 and rebuilt in 1060. There are also
six crude carriers totalling 969,000 ~~ T scheduled for delivery in 1978;
three totalling 478,000 DWT scheduled for delivery in 1979; and one crude
carrier of 139.2-30 TWT scheduled for delivery in 1980. The one tanker
over 70,000 ~~~T which can be considered a product carrier was built in
1)70.

2 .1. 2 . 2 .  Fu ture  Domestic Oil Movement Demands

In evaluating impacts of various proposed Federal government actions
it is important not only to know something about the current tank vessel
fleet, but also to have some future estimates or projections concerning
the future tank vessel fleet. The size and composition of the future
fleet are important factors in estimating the impact of various environ-
mental protection measures. Sut these same measures may also have an
impact on the size and composition of the future fleet. An analysis of
supply and demand under various possible regulatory scenarios is presented
later in Section 4.3 Economic Impacts. The various factors affecting the
change in demand are discussed here .

Generally , domestic ocean shipments by self—propelled tankers stabilized
in the 1974—1976 period at about 160 million short tons. Crude oil ship-
ments, however, continued to decline at an average annual rate of about
14 percent, reaching approximately 22 million tons in 1976. With the
Trans-Alaska Pipeline System (TAPS) beginning operation in 1977, this
pattern was reversed with the addition of about 22 million short tons
for this source. This figure will increase substantially as the Alaska
Pipeline reaches a flow of 1.2 million B/D. Non—Alaskan related shipments
of crude oil are expected to continue to decline , but not be completely
eliminated as occasional cargoes will be required for refinery balancing.

12
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The : r c ’e ~- :eJ e f f e c t s  - ‘f A1o - ; -~ t ’-. 0 5 $ ’.ci’e cru d e
a: -‘-s 3 m no j mu ’. the c-i l-~w m n s  ccc t to’.’.. : - se’. .er al  , t a n k e r  shm ‘n-op.

or her— :~~: ‘ .—~\ askan— r jt~~d , ice ~-xpec  ted o r emain son. - I:: • :rc’ so..
I -

~ , 3 , t u e  0 nsd~~
; r owt h r it e  of about  2 -e :- ,c ’: - 

- - I ‘- 0 ’ . .  2: :
te m.u s : ot Jones -\c: t os-5em a for trades - ‘u her nan •-\1a. - -.10 tS

Ia’ -~cmi ni ted I-’.- u- .- roh--scu ‘.:r_a~ ’.~-ts . “ O :s-ur.a~ s i : . ;  - :uc ’ o ’ . l  sm ~-r~ -

l_  r o r a r  Ic  cc :uuse cv tankers ~-x O 0 e  :m s-~ 4~’ , ~C0 .~ 2 .

:‘he - S r i  m : i c  t or e  in  thco~ : - ~as ts ~ro • :‘sc w :u oh n - l i  t o  -t
- canoe to level or t a nk e r  re~~u 1: _ -m ~-s:~ . the • we s . .t ::c e: t i: ’ 

‘o~-h : - r e d m _  a Ocoline in demand , :~~ ‘v r e s u l t  f t o c :  a c O o s -  u s  t h e
r ’.nsue r t s t : _ - ’ :u of  lao’-. u-Ic sod a I C O s ‘.11 ’. - - - -

~~ ~~~~~~~~~~~ 
1 0 0

- i to sroouots frj-.n the • -: if to cas t  C t s ~ S.

3 . A L t ~~k a n  Crude Cil  Oenu ’.ud

Ihe ~:a:o —A i .tcka Oipelmnc Oy-uue-: ~fA P S)  u n r e u s - .put  of t b ’ : t : :  Sl~~p~ ~N 0~
r-ssc 51 .1 :s t:-ctosching i t s  p r e s e nt  c e i l t : ’ . O  o t  5~j~~~Lox1:na t e L ~ 1. 2  : r m 1 l r ~ ’:.
arrels per day .  One to come crs o- u - e f t u : m ~~~ O0O~~’. on the l O S t  Co_ is ’.

-co r  603 , 300 b a rr e l s  per cay of the to ta l  h-’iO S t hr ou q h~- : ’ . u  ‘ .s ’ .l l  I m k e  I - be
ra ;uspor ted  to panama fo r  t r a n s — s hip men t  to  the U .  S. ul: and tast Cs a e r s

t : tr ough  1002 . The c a l c u l a t e d  t anker  r - .u j : ’ .mroment s  f or  se r -enchmar~ ~ ea m e
1 )78 , 1073 , 1980 , and 1982 are shown o:i table 4 .

th~ Balbo a , Panam a to U .  S. dul Ocast  movements  or e  c ur r e nt l y made
by approximately 750 , 000 DWT of tankers under 40 , 303 DWT , about 416 , 000
DWT in the 40 — 50 , 000 DWT class , and about 220 , 000 OWT of t ankers  in the
60—90 , 000 DWT class at reduced d r a f t s . Per this assessment , i t  is assumed
t h a t  when Alaskan t~orth Slope crude oil movement through the P a nam a  Canal
ceases, by 1985, the demand for tankers under 40 , 300 DWT wil l  be reduced
by more than 750,000 DWT as the 40—50,000 DWT class vessels displace
smaller ships in other trades. The vessels over 60,000 DWT are expected
to serve other markets and not be directly competitive. Thus , the re-
duction of demand for vessels under 40,000 DW’r due to the expected operation
of the S0HIO southern tier pipeline and currently unspecified northern
tier pipeline by 1985 is projected at 1,166,400 DWT.

2 . Gulf Coast East Coast Demand

Transportation of petroleum products from the U. S. Gulf to East
Coast has increased substantially in the last decade while waterborne
movements have remained relatively constant. ro a large extent,
pipelines have steadily moved increasing amounts of petroleum products .
The two major pipelines currently competing with waterborne movement of
petroleum are the Plantation Pipeline and the Colonial Pipeline .

Colonial Pipeline is a relatively new line — opened in 1964 - which
consists of twin 36” lines from Port Arthur to Atlanta and a single line
decreasing in size from 36” at Atlanta to a 30” segment terminating at
Linden , New Jersey .
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TABLE 4

‘rAN KE R DEMAND FOR .\L\SKAN CRL ’DE ~ 1L TRADES
DhT (00 0)

1978.3 1979.1 1980.1 l980.3~~~ 1982.3

LARGE T N E R S ’

Tr ade

Alaska to .

Alaska 8 9 9 9 13
Puget Sound

Local Re f ining 253 258 261 261 0 7 2
Norroer m Pipeline — — — — 

—

Subtstal 253 258 O h i  d c l

San Francisco 711 722 735 735 757

Long Beach
Local Refining 533 463 417 4 17 -197
Sohio Pi pelin e — — — 1, 211 1, 575

Sub total 533 463 417 1, 623 2 , 072

Total West Coast 1,505 1,452 1,422 2 ,633 3 ,713

Alaska to Balboa , Panama 3,101 3,201 3,251 750 750
Total Large Tankers 4,606 4 ,653 4 ,673 3,383 4 ,463

PANMAX TANKE RS (3)

Balboa , P anama to
U.S. Gulf(3) 1,385 1,430 1,462 335 335

~~~~~~~~~~~~~~ The existence of the SOHIO southern tier pipeline and a
northern tier pipeline (either Kitimate or Northern Tier) will preclude
the need for movemen t of North Slope crude through the Panama Canal by 1985.

(2) ioo ooo DWT closely approximates the average size tanker partici pating in
the West Coast and Balboa , Panama , movements of Alaskan crude oil. Cargo
capacity of such vessels is approximately 94,000 DWT. Large tankers range
in size from 70 ,000 to 265,000 DWT.

~
3
~The average size of “Panmax” tankers chartered for movements of Alaskan
crude oil through the Canal is about 38,000 DWT. The use of these tankers ,
supplemented with “Swing” at Canal limited drafts , yields an average of
40 ,000 DWT tanker. Cargo capacity of such vessels is approximately
37 ,600 DWT. These tankers range in size from 16,500 to 90,000 DWT.
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t o e  i-’,o h- ‘ ‘ , O ’ . O ’ 5- .: , — ;  ‘ ‘ u ’  - .: u ,-:: . t’ a- - . t  ‘ I t ’ . ,’ -  -
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, - lv tO  1u:. _-I , : . - - 1~e 0 0 0  0 - . ‘ \s  I a :u ’~-

,‘e:u;; t r i u c t i , .c:u cos t s  a:- ,’ ac.- ,u l e : , _ t t :n.;  :a - - ’ .~~- :  ha ’. ’.  :‘ u_~ - ,- l  u _ n e  ~‘ x ’ .ctu ’ .e u _ e u :  s - s o t, ;

sI escu’. t ujema’.:d : :,t:3’, e: :~ u_ :‘. : : ‘.~‘ P . S . _ :; :1 — , , ‘tot ,‘~~.t’.; t : i s-s
can be de fined for  cut woses ._‘t this a:’.a lv o t s  t u :  ~: roe :-ot:~ u _ s  ,-smIs-o:’.~-;:  :, a :-

~ h~ wn be low . -
‘

Product Plows: Jul  f t o  Pa ,;  t - . 0 t st  I~V t’ a’.3,,,- ’ .  ,t ’ .ni  Oa i - s’
i $ - ’0 BBL oer \‘ear t

I. - -
~ i~~ U ’ 10  , J , i t i  . — ,‘t,’ t  .

Petroleum Products to New Enc~1and
(Whi te and Black)  :i4 , ct~5’ -~3 , s ’ . ”  ~2 , 1 13

White Products to balance of P .  S.
Atlant ic  Coast 090 ,081 ~00 , 131

Black Products to balance of U .  S.
A t l an t i c  Coast 5’4 , 340 ~~~~~~~ ;~~

‘ , ‘.°4

Total 451 ,110 4~ S,305 420 ,404
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cx ci -cdi: -~~ Pow En- .i land or, . s sn n ar , - d t n  the au~ Ic u_ ’ ’ 1 ow:

Tra:: , l’c: t a t i o r i  o: ‘
~hxu _ e Prod-act

- , ‘s- a”-t  ;e xc i a iu _ : : c  Po’~ ::c1a nd~
- 

~ BL Per :ea:- ’

~~~~~
‘ ‘  ‘.Jai:. - Oct . ’

Ta u ’ .~ t�r B a r - u c  090 , 281 ~22 , 131 2~~~ , -) l7

2 9 7 , 2 5 4  .- ~;i , J85

The tanker baroo movement is splIt n e a r ly  o4ua11’-’. The n e a r — te r m
pipel ine expansions will probably absorb a very s u b s t a n tu _ a l  n o r t i o u ’ .  of
the current waterborne movement due to the economic advantace of the
::ipel ine . C ur r en t  and Pro~ ected Cansacit’.’ can be seen f r o m  u_he table
be low:

(Million B/D )

(1)
Tanker/Barge Current Pipeline Pro -tected Addition

Deliveries to Pipeline Company ’
~
’
~

1)75 1976 1975 1976 1975 1976

.800 .8dB 1.64 1.81 .l2— .30 .24— .44

W Tanker and barge por tions each represe nt roughly half of total
novennent at present.

~~~Ref1ects currently projected expansion and maximum utilization
of excess capacity .
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Another area of concern in pr e d ict in e  fu tu re  oil movements is w h a t
role tankships and tank barqes n’.av p l ay  tu: moving oil produced on the - ‘CS
from o f f shore  to r e f in e r u_ e s  or front ’. ru ,pe line terminals or co l l ect :on’.

- ; points  to  refineries. Movement ot  o i l  f r o m  VS production t o  shore would
be considered “domestic trade” -i ’.’.der existing lows and resuiatu_orus

I t  is very difficult , however , to proJect at t h ts  time the amo un t
of oil to be found and transported. A quantitative definition of the

-‘ itroblem of oil pollution from 0CS tanker operations and accidents is
thus not possible. Nevertheless, this :-troblem w i l l  be tc-e,ated qualitatively
in sections 2.3 Possible Hazards ~ot l  outflows fu_-om OudS oi1~ , 3 .  AP IT RN A I’I \U
PREVENTATIVE ACTION S , and - ‘. EVALUATION OF’ ALTERNA’rfl’E PRE\’EN T. ;TIvL’ MEASI RE S
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‘rho - )  I iow i i i q  i l - I ,  - I-r e se nt s  1 : , ’ niurne r t o o  I love  1:; ot u _ i ; , - i~t’u ’s-e:u;
,ies c i - i h , ’,I i n n  t he  p r - - . - ‘u u . nq praqi-apho :

All ships ar e Lou ;; ; than 40 , 000 ow’r.

DWT (000)

4,351.8 total small  domest ic  t l e e t u

21.7 deduct ve ry small ships
385.5 deduct long term MSC charters

3 ,944.6 1978 Jones Act fleet (fully employed)

I - , Lts ’.4 ded uct for crude p ipe l in es
S50.0 deduct for product pi pelines

2 , 228 .2 FORECAST 1985 WMI- STIC DEMAND

I ; ’ .
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~ u_ l ‘e:’. : 5,; : s;  - 

.~
- . - - - , ‘ u _ - u ’  u : : :  f) . ’ - ’ - - ‘ s’ — i : : ’  : - - - .-u ; tm - : - ~‘. ‘d;-’ u _ r

- e L~~ u ;;” , ,  -Ill , - I t t  t o - : ; :  I t-s;iI- ’ a ’ ‘- - n : ’ , - :  - a t  ‘u t a n : - , C :~~; ‘. - u_I  ; : -  - j~ - ; - ; - nd ,.- ’ .: :5 . -f l : .

‘ .O .t duo;’ ’ .  ‘ - u ’:’: I n: ;1.  u _ u ’ .  ‘ . ;r r t ’ : ; -  rn-ni. ;  u t : ’. - ’ .  ::, - :  — ;-s : ; o t  ‘ : L’: t  u n’\ ’ - - u_ ’ :0 :- .
- ‘ u I c ; ’nnu ’a ; :  : f I,;~;: s 0 ::u. -. ai- e le;.a sub ii-.’ ,‘ t h e o~: ut ’ -,’ I ‘ - - - u ,  ‘: i u _  - - -

I 1’ L ’n ’ . I ; u _ i ”

A fur~ h er  i’-r c ik , l s n ; :  .0 f I n -  I - 
- so Los: t u -  t I-’ ,’ - ‘su e ~‘ ‘ -d ’ , - -

u _ -a ;‘r s s e n u t e , l  in Ap;;- -:u ~ltx E of u his io u- s n : in de’.,.-un ’ .i::i u - h  ‘ h, ,- ,-s : : - ; : u _ u _ ,

-* I :;:uu:ac :-s of  u - o t e :u t i a l  r~ - -;n L au _ ei -- r equi rement- a .

A concert’. reqa r,ii:;-.’. ,‘i s I ;C  m u  u _ i ’  is - ho Impac  ‘ vesse Is ;:;:d: -u -  c:ni i’ ’. - ’.
- c’’. t h e  r e t r o f i t  ty p~: o ’ : ‘oLjuut.lOu u .ii:• - t  -:5 , - u t  r , - s o u : u~ s u : ; e ;u t  s

.i, s;cr u _ p  t : onu  .0 t’ char t or arrangements t S s ‘ . 0  u_-c,I ::; u s  :;e c ’. i s - u :  : u _ h  is
roason.

A cha r te r ‘a r ty  is a c o n t rac t  b\- ’,d: uh 01:’.- chart ores ;stu ;: 51 : :- .’:’
than the  shipowner) obtains the use and s erv i ce  o f  a l l  or some por t  of n
sh ip  for a period of t ime or for one voyage or severa l  voyaqes . Ther o

-
- are three types of char te rs  — voyage , t ime , and demius e (or bareboat )

-
- 

- Voyage char te rs  are what  u _ h e i r  name implies , carriaqe from one place
to another. Time charters provide for the use of the vesse l for  an
agreed time (oftc~-t twenty years or more). In these types , the shipowruer
retains possession and contro l of the vessel. A demise (or bareboat )

- charter is similar to the time charter except that the charterer takes
full possession and control of the vessel. Rights and liabilities of
the shipowner and charterer depend upon the type of charter.

A bill of affreightment is a contract for carriage of goods. American
courts often refer to a bill of affreightinent as a time charter . Since
they are so similar , they will be treated the same for the purpose of this
discussion.

- :  Tint o and demise charters are contracts and contain several clauses.
Some are considered warranties, the breach of which wotild be grounds for

- cancellation of the charter party. The clauses relevant to the r e t r o f i t
I issue are capacity, off—hire , and excepted perils. Frustration is also

a concept that is relevant.

~;

1”.
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a p . l ~ - Lu _ v u_ s ci ten osuna u d,urcd ,m sa rr au_ uu _ v clause. (apacit- ,- I:’. 1~: ‘0

-ipeelfied as t o t al  dcadv&; .tht tcnna~ e or a cargo carrying sa~’ :mc I 1’ .

the vessel delivered has less capacit than the contract calls I’: ,

lation of the charter party may hi allowed. This situation norm a l ly
occurs when u_ bc  t’- - S S C I  - i s  f i r s t  t e n der e d  and the - l u a r u _ e r e r  exercises
his option to c a no e  the  c har t e r  party before the term of the charter
b e4 i n o .  t h e  qu e .- :  :cn ‘1 u_ bc  r educed  c op a c i t ’ -  a ft e r  the term on ’ u _ uu~-
char ter  ;~ar tv has  begun is n u t  t h o u g h t  to have been addressed - e l  i n ’ .
u _ b c  c ou r t :;. I f  the r e d u c t io n  in c a p a c i t - -  from retrofit is -:;;~-stan Li i i ,
a court  might permi t cance l lat ion .

If  can cel l a t ion  of -i c h a r t e r  p a r t ’~ is to be a l lowed , the mos t 1 i. - .e 1- -
1-asius w i l l  be u_he ca p a c tt ’ .’ c lause .  However , t h e r e  is no was to ;~r e d i c u _
what  a c o u r t  w i l l  do in -i p a r t i c u l a r  case.

~1an1’: charter parties contain cL,muses that al locate certain r i~~kt -u
to one p ar ty  or the other , and require compliance with all laws and
regulations and treaties. If a charter party contains a clause like
this, t h i n  retrofit would not be grounds for cancellation. ~‘inaneing
charters reviewed by the  t -b . i r i t i m e  A d m i n ist r a t i o n  p r o v i d e  f o r  : idj u s t n et ’ .t
ot the payment if any governing body requires changes to the ship.

In the Pnited States i t  seems t h a t  the market place would make , n n v
adjustments necessary to the charter parties . ~lanv modern charter
parties contain clauses that would take care of these contingencies .
Legislation to protect participants in a charter party from loss due to
government regulation would most likely be very low priori ty on the
legislative calendar. In addition , the Senate did not provide an

— 
adjustment in its retrofit requirement in S. 682. Instead , the Senate
was ready to penalize shipowners who did not retrofit early, through a
retrofit incentive fee.

2.1.4 Legal Framework

This section reviews some of the available legal framework and the
need for changes in order to implement the potential regulatory packages
iQenti.tLed i.u tmm ~~~

2.1.4.1 Authority To Impose Requirements On Vessels

The study evaluated a number of measures that could be applied to
U .S. tank vessels engaged in the coastwise trade. The coastwise trade ,
(hereinafter referred to as “domestic trade ”) generally speaking is
trade between ports or places in the United States and is limited to
vessels built in the United States and owned by United States citizens .
See 46 U .S .C . 833. The study focused on U.S. domestic trade vessels
becaus e about 200 of these vessels would not be affected by sone of the
construction and equi pment standards adopted by the ISN’ Conference.  ¶
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-n I a
t i ne  n o . t s t  ‘ . .u a t d  ha :- n u t  ~n s I - t  I V  t , n t -  ~:- ; n L . n t e  • i nn , n u- ‘ n  n o r  t i n t  n n - . t : :  •

I gu • , sn n ~. t  t u t o t  u s - u n  • - : n : u : k u n ~ and e q n n t p u n e n n t  St  1 . t n u k  v o; :-u c i  - ; —— I .  S. t ! , n ~~
V .00 Is ‘ . :u s -  t ’ , -~ - -  u t t n. -v u- ;a \  c and I o r e  i can t I a~~ v ’.- o - ; - I ,; w in - u n  - ‘ 5 - - 1 . 1 1 0

l u t  t b ,  In s: k - u n ; ’  ~~, w a t e r ~ ‘ n t u ,: ~n n i t  ui S t  n t  - —-u • — n t t t n  ~~-s t t o  : : u t - : ’ u u . t t  1 11 . 11
a;. and t n - e a t ;  ,- oI:ntfli i n t en t s .  u n .tdd t i t — n t  • ( I n ’ .  , t u t  n . t n . I n  - u - u , , n c — l a ,  i t

- n o v L 4 . n 1  t O t t  r e q u i t’ ’. t ::ett t  0 n_ - u . n n - u v O O s L , I t n t  k -  - - n  \‘ I ’ .’ - - s - i  i i  1 0. - ;  

‘ ‘ c r - t i t u S  k n i  t he  tn _ n ; ’ t~~aL ’1e w a t ts 01 1 : . - 1 n t i (cd :~tates . t I~~ I ot  t i - -

I’ . ’ u_ i s  and Wa c n:.’a\ - - . n  i s - I  A c t  , ‘ I~~-~ _~ i t ~ h~~ • I . :~ . C . 1 _ ’.’ t

In  ‘ t - u s n t i _ n u 1: t ~~ n - ~~n l _ tt u . ’ n t u .  • u _ I n ’ .  C, ’_ t : , t C n n u u J  . i n : n n . ’ t  i t  _ i t 1 -  t t a r n  I v
O n ’ ~ _ i t — l . - t , ’ un: ;  i v . Any t tune i n n  n - .~en ’ . . -v c o t  n : i t  - h - -  n - - t n t — c  n : : - - ‘.s t  t n t ; : - n
- - 10 -4 t o n  n e~~t L  l i t ~~n p u t - p s - --~ • t h er e  ‘ u n n O t  ‘c . n  ‘‘ u - a t  ~~u n , n  I : ‘ ‘ u t -  ‘ I

n ’  k n o t  1.1’. . t t e t ’e t t t c  u n : o L  ot- I ’ .-a 1 o I n ,. , n O : -  ~~~~~~~ a t  I ; - - - ; - . ‘ I s  ‘1 t i n -
- , _ n u n c  

~~ t ’ ’.- o p - n a t  I n n . ~ i n  t i c  - u _ m u t e  w . n t  o n ;  - i n n  t i n t : ;  - : ( n n d v  l u  ‘ - u n i ’ - . - I n - ; - ;
un do t conu.  t do t a t  o t t  i s  I . S.  t I .nc, ;-c I ~. - n n ~~.n 1~~-J u t u e  d une: . i t  , C

l ine  p t  n u :n.u- v th’ ’ nn ; . , ‘ t  t h e  study n l , n u _ c d  to  ; : u . n t  t e n ’:- Is u Ot i  0:; - .c:~i - - - : n t

l a  I L i st  u _ I  k n o t t ,  . .t :. - ,\‘ . i e t tl5~ w h i ch  .11. 1 W I  I I n  i t t  t i n e  i’Ut’\’ I,;. St  t i n e  \ . \  -

W i  t i n  n e - ; p e . u t t o  thc~~e :tuc i , n u u _ , : ;  • I t n e  ~~~~~ in - ird -no d ‘.~1 I n n ; ’ - i n n  I n ’ .’ ‘ n :-
co n ’ ..  i t i dod  t I t . t u _  no l i n t  I n t L I  t o n  n t t - a t  : : u e n n t  ,- onn ‘c ; u : n d ’ .’ ‘ ‘ t w e e n t  I . u _ .  I n u ts
\ e - n 0 e  I s ct ’.gagod Inn  t tt ~ ,leu :n. - St  t o  I t- .uk and 1’ . S . I . t t n k  v ~~; -~~~ ~ ~~~~~ ~ed t n t
tine I st- .’ i gni t rode . 5 - ’.- ~ i -c d .  1~.- c. . - ‘ -,  I I ~S i inn ’ .- I ’~ - ) ; - . ( t  i - o t t . k ’.’g
-. S.~S1 (‘. 1.. t) ct ~~b er  I n ,., ’) ; -.1 Fed .  Ree . I ‘5’ ) U - n •- \ i ’ t l  I 1° h ’ ’ ) ;  .1  I ’ d .  -h g .
‘ - - I  n _ i  I)ec~~nnhc r 1’) ’ -

- Di’. I let t o t  d~~t cd .L’ Ju n e  [ 1  ~ t o  u _ l i e  I’ nul ’ .- n ’
Seo t-e t ’ .n rv  , ,t  t i n e  l’..-pa t’ttnnent ‘i litte r i o n - ;  . t t td  l ’o a st  ‘ . . L u n ,i

l ot  icr dated .~~~ M utv 1% 7 to Sen ato r  ~-hngnuson. ~~.

line docuinnents ~iu _ ed In tine l’~t i t ~ t utph ahoy’.- d i  s ,u s o  ti ne r at  I ‘in ~t 10 I . ‘ r
t h e  e xi st i n g  D~) I ’ and Coast  Gu ard  pos I u _ i o n . line nu’.’st s i g n i  t I .- a t n t  ¶ a c t
is t hat S tn e o  en act m e n t  . t  t ine ori g ina l  fVA i t t  L’) it, n .ol S t a t .  I 88’.~) t i n e
agencies charged w i t t n  admin i s ter ing  tln~ law ( i n i t i a l ly  t In . ’ Rur eau  ‘1

~tarine Inspection and Navigation , and then the 1:0.15 1 Guard) m ayo never
created a dis tinction between dome stic and forei gn trade in the app ii .- .n - -

u _ io n of design , cons t ru ct io n and equipment r equirements .  in 1 ) 7 2 , tine
TVA was amended to require express r e g u l at i on s  to Drotet -t  the mar ine
environment (the l9Jb Act was directed t o  s a t e t v  and env i r o n m e n ta l
p rotect ion was onl y an inc id ent  of sa f e ty  r e g u l a t i on ) . At th at time ,
a new international eff or t aimed ~p~ e i f t c a l l v  at mar Ine  po flintloi n from
tank vessels was being undertaken. Congress recogni zed u_ ins t prec ip i t o u s
act ion on i ts  par t  might endanger frui tful negotiations and thero fot- t
provided in the law that the effective date for regulations tar the
prot ect ion of tine marine env i ronment should be delayed. Suhsec t i ’ .nn  n _ ? ’ )  (C~

of the TVA .’) in addition , there was tear that i f  r equ ir emen t s  were
i mposed on l y  on U . S .  lag tank vessels and not on theIt f o re i g n  f l a g
counterparts the U . S .  merchant  marine  would not be able to comp lete

rite legal determinat ion re f l ec ted  In these document s Is n i s o  assert ed
in t he l i t iga t ion  sty led NRD C v . Adams ( Secretary  Adams was substituted
fo r Secretary Coleman ’) Civ .  N o . 7 h- 0 1 8t  filed 2 Feb . 197t (l1 .C. D . C . ’ )
This l i t i g a t i on is inact ive  pending a c t io n  by t ine Coas t Guard and I)C~’l’
subsequent to the Tanker Safet y and P o l lu t ion  Pr e vent I on  Confe’rencn .
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e f r ’ .- c t l velv . PIu , - n ’ . ’ u  o n ’.- , ~‘u n ’ . s s : , : ;  p n ; ’ u d - ~ I t h a t a n n v  r u -  . ‘ n  r -n ,~u I _ ~t n , : ;
f o r  t i n . - u r e t c , -t  t o ut at  n it~ u uuruu n ’ .’ ‘.- n n v n  r,’n’.itnent ‘‘ s m a l l  be e q u a l l y  app i t . - a I ’  I c
t o  I a r ’ .  n n vesse 1, ; anu i I n n i ted Sr ~n L e - t  I I ‘ig vessels - ‘p’. rat I u n _ ti t he

a n - ’ u _ -~ :n r od e . ’’ S e n t i e n t i, ‘n 1,1) ’) . From the  above , t i n ’ .- t ’ n s t  - , n a r t  iuid
tIn ’ .- lOt , ,‘ - ‘mu ’.-I uded u _ In _ it ‘‘ l, , - )  in s.- t h er e  was no , ‘r ~’;’ i ‘:~~‘ i u  i n  e’ I ’ . S . C .  -~ I.
i n n :  n o r  un ~ any dis t Luc u _ i o u  in t r e at men t  -n ’.- tw tue n  ~ . u~ . ;‘.-s,~’.’ Is - u n  . a  ~c ;  n u t
t u e  .i’.’iuu ’ . - -. c t rod ’.’ , t u or a n n ’ ’  p t - ’ ; -  I ~, u c u t  a ul  lu ~~t :  n -~ t n t ;  - I l o l  t i n t t ’ ’ u n  t i n
u_ r oo t nuent t Inc tween C. S . ;-esa c i s  ~i t t ’ . t  L~ r ’.~ i gn v’.-s o’.- Is , n t n - , .  L ear t h a t  u _ I n -
L f l t O f l t  e t tine C. - u u .~ n c - n ; ,  t n t  s t u b s ’ . u - t  I .-u -

- P) wa ;u to  . t s s ur e  t n t i e  imp 1, - u u u ’ . - u —

~1t iOfl  01 —; u t i ’ -no n~t SIt 7i , t2’) t ha t ni’.) t i  - u t  0 n j  cnn n treatment t h ’. t~~n ’ou 1’ .
and n ’ .- n r c u  ~I :n ves~ o1s I-ne tnfo rr ’ .’d r out .inv treaty , ~u.’nt\ - ,-nntl. ’n’., ar t : u t o r —

- - ntat t su u .n .n - ~reentenu_ . ‘‘ ~~ F e d .  i-h -c , . or  2 . 1

t u e  .-n p n n n s  t u g  ‘a t i n a u t  was  represented i-nv l it ’ .’ D’.- o a r r n’.t’nt  of i n t t e r n , ’r .
L n r ’ .’r t a r  .-antt’nded t a t  DOT ’ -~ r e l i an c e  on s i n i ’ - ., - ,- j o i n  n, T’~ ( i~~ i.’j :; ’ut I ~u p 1 ,n ce d
bec _nuse u_ lie Stu u .tie Repor t  t N - n . ‘~2 — ,‘ . n a lie iVA in ue n i t imer ’ .  t s - n t  I ~
uu n ,n J , - ‘.u lear  u _ h a t  t i n e  p r o h i b i t io n  t O  - I I , ;  t t n t . - t ion 1-n ’.’ twe et ’.  I’ . S . ;‘eo ‘. - i s  i n ’ .
ter~’ i .~nn t r ade  and foreign flag ;-e:.,;,’ Ia did not app I ~ t o  17 . 5 .  \‘~~ss~ 1’ ;
engaged in the  domes is tr~nd.~ in n win ich comj’eti t l o n n  n rem n o r . ’ t O ni flag
v’.-ss’.’ Is i s  t-n roe I tided I’;- I ~nn. ( 7 - u n i t , - 1~ -, let Icr t 0~~i~t t h e  I’u’.dn - n ~~ ‘ ‘ s r ot  arv
of  u _ I n c I ) .- t ’ a u _ - t menr  ,‘t  i u i t t u t - I o r  to  t l n ’ .~ C i n d e r  Se’.- r , - t _ n r ’ , ’ ‘f i).’partnn ’.int 01

H l r a m i u - u t n o r t o t i o n .  ) This i nt e r p r e t a t i o n  was s u p por t e d  as wel l -nv members
a t  Congress .  (Se’.- L e t t er  of 23 Sept ember  I~~7-, f r o m  Representative
Dingeil to Secretary Brinegar and letter a t  17 September I ’ . ) 7 - ,  r’ rom
Senator Muskie to Secretary Brinegar) S’nntor ~iuskie in his letter

- - noted “ [I I t  105 -‘.lwavs been my undero u_ . n n d in g  t in a t  t ine  n ’.’ao t Cuard .-ou LI
i n  i t so d e ter m i n e d , es t a b l i s h  s t a n d a r d s  fo r  vessels  engaged i n  sucin
trade [domestic trade ] Jit. ferent from standards a p p l i s u n i - n i c  t v’.’ss’.- i s
engaged in international trade . . . Congress was well aware of the
d ifferences between domestic and internationa l trade and , in drafting
Section 7(D) of the Act . . . i t  clearly l e f t  open the p o s s i b i l i t y  that
d i f f e rent standards could be established for domestic trade where I .S.
vessels a re protected by law from foreign competition .” tin lb ,T une
1978, the NOAA General Counsel issued a Memorandum of Law that further
explains and supports the arguments contrary to the Coast Guard and DOT
position .

Agai nst this background, the following :1n,- n 1 t ’- -z~~~ should he under--
taken in imp lementing any decisions flowing from recon~ endations in this
report re lating to vessel design , const ruction and equipment requirements:

a. Imp lement the decisions as much as possible under the au thor i ty
of Title 1 of the Ports and Waterways Safety Act or other applicable
autho ri ty .

b. Review the authority under the TVA for distinguishing between
U.S. flag vessels operating in different trades.

c. Cons ider legislation specif ical ly author iz ing a dist inction in
treatment between U.S . flag vessels operatin g in the foreign trade from
U.S. flag vessels operatin g in the domestic trade , taking into account
that U.S. flag vessels entitled to engage in the domestic trade may t ree1~’
operate in the foreign trade , and that desi gn and construction require-
ments may not be able to be changed from voyage to voyage . 
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. 2 DEF INITION OF THE ENV IRON -IENT

This report examines U.S. flag tankers in-’. the dc~ut ’s t i c trade and
the impact that certain proposed pollution abatement requirements will
have upon ti-ne environment. The environment in this instance is bounded
by the definition of “domestic tra1e. ” Domestic trade means trade
be tween p o r t s  or p laces w i t h in  the U n i t e d  S t a t e s , l t s  t e r r i t o r i es  and
)uss essLons , e i ther d i r e c t l y  or via  a fore ign-i p o r t  i nc lu d i ng  t r a d e  on
the navigable rivers , lakes, and inland waters (33 CFR 15 7.0 3 ( 2 ) ) . Tine
envi ronment  then is any waters that could be used by the s u b j e c t  f lee t
in its o p e r at i o n .  The waters are harbor s , por ts , es tuar ies , coastal
;-.-at er s  and oceans .

Th e exact  exten t of  the environment cannot be s p e c i f i c al ly  b o u n d e d ;
t h e r e  is no simp le geograph ical boundary . The lan idward l i~u i t  is pa r t i -
cular ly variable; the  i n f l u e n c e  or t i n e  sea nov extend as f a r  na the
upper reaches of t idal  creeks and r ivers . The seaward litni t f this
environment may be easier to define ; e.g., the edge of the continental
shelf , where the water depth changes rapidly and open ocean begins . One
measure of the extent of the coastal environment is that more than one
half of the population of the country lives within a 1—hour drive from a
major coastline .

The environment , in addition to use for navigation by tankers and
other vessels , is used for valuable comn’.ercial fishing grounds , recre-
ational facilities, and habitats for many types of marine life. The
value of the environment sometimes can be expressed in monetary terms ,
such as fishing grounds or boating facilities . On the other hand , the
value of the scenic beauty of the seashores and surf cannot be measured.

The Council on Environmental Quality reports that “even in a natural ,
uncultivated state, estuaries support two—thirds of the fish species in
the Atlantic and Gulf of Mexico,”.

2. 3 POSSIBLE HAZARDS AND UNDESIRABLE FIVENTS

If corrective actions are to be effective , it is important that the
hazards or undesirable events which potential corrective actions are
intended to eliminate or control be identified and clearly defined.
To do this, this section is intended to explore answers to the following
questions:

What losses are we trying to prevent?

What evidence do we have that these losses are occurring ?

What role do tankers, particularly U.S. tankers in domestic trade ,
play in causing these losses?

I’
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2 .3.1 I d n a t  Losses A t e  We ~rv in To Prevent?

:hllnk’.!r s a f e t y  and pollution prevention measur e s  ar c  i~~:~-eJ ~it
e l i m i n a t i n g  or controlling the following n - O n - ’ .  n - l o s  of loSses

I. Deaths to persons (crew , passengers , work ers, general publ ic)

2. Inj uries to j~o rs o n s  (c r e w , passengers , workers , ~en n ,’rai p u b l ic i

3. Damage to p r o p e r ty

a. ~‘ossols 
-

b. cargoes

facilities (piers , wharves , t e r m i n a l s , e t c . )

-..  Damage to the marine environment

a. water  p o l l u t i o n  by oil

effects on habitats

e f f e c ts on aqua tic organisms

populations

consnuni ties

loss of fisheries resources

ef fec t s  on seabirds

direct impact on humans

ta r and oil on beaches

loss of recrp~ th ~na! f~ sh~ ng days

possible human health effects

fouling of boats , docks , sea walls , fishing gear

b . air pollution

release of hydrocarbon vapors during routine operations
in areas where air quality is already a problem

1_I
— Short—term and long—term loss categorles resulting from oil discharge

to the water are outlined in detail in Section IV of Appendix D .
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release of combustion products and oil drop lets as a
result of f i r e  f o l l o win t ~ an accident

~~
. Loss of f-~nccton (this is really a transportation system

i ne f f i c e n c y )

a. vessel canno t proceed with voyage

b . o p e r a t i o n  cannot proceed (delay  in t r a n s f e r  of cargo , oil
: r o n i u o ti o n , e t c . )

~.3.2 That Evidence Do We Have That These Losses Are Occur r ing  ~ifl~~
What Role Do Tankers , And Par t i cu l a r ly  U . S .  TanLers In Domestic
Trade , Play :n Causing These Losses?

Losses in the f i r s t  three ca tegor ies  above —— deaths , injuries , and
p r o p e r t y  damage —— are documented in the n2oast Guard ’s Vessel Casual ty
Report files. Accidents involving U.S . tankers in domest ic  trade resul t
in about four deaths and seven serious injuries each year , pr imar ily
to personnel on the vessel. Occasional incidents , primarily f ires and
explosions, result in deaths and injuries to cre~s of othe r vessels ,
terminal personnel , or members of the public at large .

Between 1963 and 1975 there were 27 f i r es  or explosions involving
liquid cargo on U.S. flag tank ships. Eleven of those incidents resulted
in 65 deaths. The single largest casualty was the V. A. FOGG in which
39 people died when the vessel exploded and sank during tank cleaning .
On other U.S. flag tank ships , there were pump room explosions which
accounted for 11 deaths and 6 deaths were the result of magnesium anodes
falling within a tank and causing ignition. IGS would not have prevented
the pump room explosions. It could have prevented the explosions due to
falling magnesium anodes , but alternative and equally effective measures
we re adopted instead to prevent recurrence.

Losses in the fourth category —— damage to the marine environment —
are indicated by:

o presence of tar and oil on beaches

o reports of oil spill damage (ARGO MERCHANT , ME TU LA , AMOCO
CADIZ , Barge FLORIDA , and others)

o reports of spill cleanup costs
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For purposes or  th i s  stud y ,  losses in ivo  Lv :~~ ~ O:::~~—~ o n - ’  i ’. ~~:n - s i ’ .
ron is ~en t a of ru:ia r’~ concern and n - L e a ’ .- -n rc n~ a - - -~-d t i d ci

io  \~~~ -: io ~ x C . 1’.- 5 ( reproduced  from \r~ .- n~d i~ n~~ r - -~ - r e s .~-~n t s
~~,o :i’.ost i mp cr t i :~n- way s  U . S . ta’.~kor~ io s~~~~c5 t~~~ - tr~~Jc contri un -c to
damage to n -he mar i n e  env i r o n m e n t .  ~L’.- s t uac  ion nay be sumxnar o’.-i as
f o  ~on.-s

I i~ oc L:~ diachar~ eu to tL~ :~arinie cnv I ro~r~u- nt Lv U.S. t o ~-
I:: io:ues t ~o t r a de , mos t ~mp o r t a n t l v  as o u t l in e d  :u i~~b le ~~.

hesc J i - -~~a:- n e s  are  L a ,  l u g  some euv  I ro~~ieutnl c: t o o t .

Some d i s ch a r g e  r e s t r i ct i o n s  and c o n t ro l  methods  n~iv ’. bee n
established in an attemp t to  con t ro l  oi l  d i s cha rge , ~nd therefore
e nv i r o n m e n t a l  damage , f r o m  these vessels . Some of tiies ’ .’ nr c  a l r e a d y
in use ;  on -t i e r s  a re  in y ar l o u s  s t ages  of i m p l e m e nt a t i o n .

But , are these restrictions and methods effective enough ?
X, t h e t  p rovide  adequate  pr o t ect i on .~ Can t h~ v be made effective
enough (with time and additional enforcement and educational
e f f o r ts, for example) or is some additional action required?

Should we , for example , try to eliminate at least part of these
inputs through requiring additional construction and equipment measures
such as SBT or CBT?

In order to answer these questions , answers to the following
questions need to be developed :

How much oil is current ly  being discharged to the mar ine
environment from the sources in Table 5?

What enviroumental effects  are these discharges having?

Wha t discharge restrictions and contro l methods are current ly
in use? How effective are they ? How might they be made more ef f ec tive~’
What evidence exists that current control methods are less than adequate ?

Table 6 and Figure 3 (reproduced from Appendix C) present estimated
oil inputs from accidents and operations of U.S. tankships , 5000 DWT —

40,000 Di’~T, in domestic trade in 1985. Details of these estimates are
included in Appendix C. It mus t be emp hasi ed that because this relates
to vessels un the U. S. domestic trade , resultant pollution is concen tra ted
off U. S. shores.
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I ?ab1e~~
Hazard scenarios of particular interest--U. 5. tankships in
do stie trade

V~~S~~ ~V~ JT LOCATION
(Table 2) (Tabl e 3) (Table 1~)

Ta.nbhipe, CollisIon , ~-.~i~dng , 
I 

Coastal water!,
Oeea.n routes, groiinc~Ing aceident~ harbor and
5 ,000—40,000 DWT harbor ent?aneevay
P odu~ c carriers
(119 vessels)

Cargo oil ~ .scharges U. S. coastal
as a result of waters, but not
routine operations— li~~.ted to ~O ~~.les
see Table 3a for offshore
specifics

Tan]cshi~~ Collision, re~mid.ng, Coastal wate~~,Ocean routes ~roun~ing accidents harbor ai~f
5,000—40,000 DWT harbor ~ntrancewa7Crude carriers trans-
porting OCS oil to
shore Cargo oil discher~es U. S. coastal

as a result of routine waters , but not
operations—— limited to ~O
see Table 3a f ar miles offshore
specifics
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-‘ key variable in this assessment is the uncer t~n i n ~~- -’ over  the
degree of compliance with current operational Jiseinn r~ e restrictions.
Limitations on the amount of oil which nay l ega l ly  be discharged are
found in a :ium~er of laws and regulations . flischarges in excess of
these amounts are violations of law or regulation .

The Federal ~acer Pollution Cont ro l  A~~t and 40 C7~R 1~~C drohibit

the discharge of any oily mixture which wil l  Leave a s n e e n  i nt o  U.  S .
navigable waters  and the contiguous zone .

The 1969 Amendments to the 1954 Oil Pollut ion Convention and
33 CFR 157 prohibi t  all discharges of o i ly  mixtures from cargo tan ks
within 50 nau t i ca l  miles of the nearest  land and require tha t  vessels
discharging oily mixtures from cargo tanks outside of 50 miles comply
with the fo11owin.~ conditions :

(1) the vessel is proceeding enroute ,

(
~~ discharging at an instantan~ ous rate of oil content not

exceeding nO liters per nautical mile , and

4 (3) the total quantity of oil discharged into the s c i  does
not exceed 1/15 ,000 of the ca rgo carried for

a:~J 1~ 30 ,000 fo r  :~cw vessels.  1

O u t f l o w  est imates  range f rom a Low of about ~ ,OOO m e t r i c  t o n s /y ear
t o  as LiOh as 80.000 metric tons/year , depending en degree of comp l iance  with
onerational discharge standards . The t rue  s i tu at i o n  t oday r~r ohaL1  lies
somewhe re between these extremes , but  i n f o r m a t i o n  on w h i ch  to base a
more prec ise estimate is not available.  (See Appendix C . P C—19 and C—20
for discussion of possible ways of reducing these uncertainties .~

1The requirement of 1/30,000 for new ships resulted from the
1973 MARPOL Convention .
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i ’ n  I or : we: :o lIe: cd a::. ::XIat- ~-d . ;: : he t :i  ~) ma
to the ocf lt  r ar v  , seems t 0 0 5 0 n O X-  L~~- to  r ;ouni o ‘hat the ~:amaoe f r o m  ot I

$ spi l l s  -~enera1 :3:: -e attrtbu~~o.~ ~~~~ rata to ep~ lls f rom these ~‘es~~el~~.

rho of fo o t  of an i cc t i e n t a l  s r t l  1 do-oends  -ape:: the amonnt spi  I le~
tno o per ot :on:incd nature of the sp~ l1 s i t e ;  the typo of ot i  spt L X e d :
wi nd , wave and current  condit ions ; the turbidity of the water; th~ season:
and the bi~~loqio~~l enyirons in te rms of h ab i ta t  and p o p u l a t io n .

The spills reported in  Appendix C ~re quite small. Given the size of
the spills, effects were probably localized , r anging  from a few miles to
t ens  of miles . However , because they occurred in harbo r and oort areas
the” are I i  ~e1v to have been conf ined , concentrated and r e l a t i v e ly  toxic.
Damage tends to be greater where spills are confined natur ,u i lv  or ar~~~~~ i~iI. y
to a limited area of shallow water for  several days. For a c ~tven quan t i ty
oil, the more localized the distribution of the s p i l l ,  the greater the
mortal i ty tends to be.3 Spills ia harbors and ports are likely to be
fresh and thus more toxic in their e f f e c t  on marine organisms .4

t t  might also be argued that spills in onvi’en :nentall deqraded har i~ors
have less impact than those affecting undeveloped estuarine waters.

.1 National Academy of Sciences, Petroleum tn the Marine Environment (h e r e—
after NA~) at pp. 5~ —85 (L°751 .

MAS at n. -:18.

‘ I Katherine diilina~n , ~~i 1. an d :as in  Co a st a l  L~indo and W at er s
Wereafter ~il1i~un) at p . -

~ (l:~
’
~~

’t
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Henthic orq.misms and their habitat oro particular lv :;u:;cept iblo . These
bottom dwellers——lobsters , oys ter s ,  clams and n c o i i o p : ; — — , s i & - i m p o r t a n t
t i s hu r ie s  resources . They can become c’o,itt’d w~ tb h eavy oil and smothered.
Au f i l t er feeders, they also i:lqeot oil pres&’ilt in water.

A diesel oil spill off the -east of Ca l i f o rn i a  k i l led  clams and
abalone as well as practically all other animals  inhabiting the ~‘eve ,lt
the time of the sp i l l .  The recovery of many specIes occurred durinq t h e
next  few year :; , but abalone were st i l l  absent . i f t or  :;ix t  ‘,‘n :-ea rs and
many species were not as abundant a:; be fore t i n ’  spi  i i . ’ Si m i l a rly , the
We n t’ Falmouth , Massachuse t I a ;p i l l  of No. 2 die~ e 1 fuel oj l  wiped out who It ’
populations o t sh e l l f i s h  iii 1 1 ,,-). Pou r V O l r : t  l ot  ot- , thotiqh: thi’ harbor and
m a rsh  we re recolonized , the :thetlfi:;hi were  st i l l  too contaminated to eat . 1

Food and Agriculture Organization at  t h e  ( I f l j t ,~ t 1 Nat ’ ions , r mpacts of Oi l
on the Ma r ine  Envi ronment  ( h i t -  rea t Nor i-’inO ) at p.  5 (1° 77)

at p. 57

7t;jljma n at p . 13.

~F1\O at  p .  n ,l .

at p. 12.
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A c’idu -: : tc100- :  of  bentni~ I nv e r t e b r a t e s  ~5S ~~~~ by die sel oil spilled
~~~to 2 a - : o ’ :  So-and in l-~7l ,  wi th m cr t a i lt l es  f ar  forty—’a~ :nt species of

~~~ c rt ~ -o~t I  invertebrates ranging from 30 to 130 percent.1 1 . Larvae a:;
juvenile forms of benthic organisms are par t icu lar ly  vul:;arabi-o to an’. -
oil and if the spill -occur s  dur ing  bros-ding or spawn~~nc , Io~~s-~ -~ r~~li
increase.11

Foe fin :~ on resources in suca near  a n - c - -  - - r  - 3 0  n a . ’ a l so  us

~nj lj s . dhLle adult fish are a ~arL-nti . t 0 2 C  to avoid w i l le d  fican~ :: -:
oil , th ey ma’; be a f f e c n o - 1  La- oil  en t e r l : : : t::~ oc :0310. ~F l l~- L n
shore spawning grounds or breeding i7-~ it; co’;l-.i pot ent i a l l - dec~~nats ar-
entire generation. Fish eggs and 1ar ’.~~o are ~usce ::t I d l l  ‘ : oll ~ama-~;e as
they f l o a t  on. -or near the surface of tOe a u- a .  Thor -a  is soon- 0v ids; ;co
that  l ight  re fined oils have a more serious impact on p~-)~.~,-:ic f ish  tha n
crude or black products . 13

Less dramatic effects cf sou ls i:o’ol-i0 :;r- jI~O’ tO~~~ 3T1:~ t3l I~ tOo “ or ac s
of the sea, ” arid the zooplankton , rn ir -t ats  an im a l s  ::oar the bottom of the
food chain. Refined and crude oils in concentrations from 60 to 200 parts
per bill ion hamper photosynthesis in p h’1-tc-t u i a nkton and a f f e c t  beh :‘Jior in
zoopiankton . 14 Individual local spills are not as serious a threat  to the
p1a :b~ton as increasing concentrations of o i l  in t~;e sea over the long
term ; the chronic pollution Lv oil which :s in part caused by spills in
heavi) , v t raf f i cked  harbors may have cit�va~o:atirit~, -~~~~ vet  u:-r’-edictable ,
u,moacts on marine biota from the least to most complex.

Spilled oil of the heavier types, when deposited , may render areas
uninhabitable to plants and animals. Persistent crude oil or black products
may cause major harm in estuarine areas. Oil deposited in fine sediments can
remain physically and chemically insu l t ing  to the environment from four  to
ten or more years ,  although in rocky areas such oil may be naturally scoured
in as l i t t le as two years .15 The presence of such oil also renders the
coastal area unusable , or far less attractive , for human activity. Re-
s to ra t ion  of a contaminated area, while perhaps recapturing it for recreation ,
may cause long-lasting changes to the biological community .

10 FAO at p. 69.

~~ Symposium, Sources, Effects  and Sinks of Hydrocarbons in the Aquatic
Environment (hereafter Symposium) at p. 480 ( 1976) .

12 Gillznan at pp. 13—14.

13 FAO at p. 59.

14 Gillman at p. 10.

15
Massachusetts Institute of Technology , Potential Biological of Hypothetical
Oil Discharges in the Atlantic Coast and Gulf of Alaska (hereafter COM—74-
11089) at p. 5 (1974).
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While t t  cannot  hoe lunot; - t  i~~ - i  t h a t  i cc t ~~~’: ; t i i  -s t i l is b out F .
t ank e rs I t t  J n :o o : i c  t I _ t O~~~~~~~~~-. :oa i .  - s : -  - )  - . 1  - - - - i - ~i l  -s i t
:)~~a1 c t - b - - nod ~~~~~ 1 hrechoia - o a t : ’ ,o:~ - tb - - I t  l i t  t t O t  d l  lutlOil
o f  - t~ n l -a.~; .- :r ocai - Lot ;~~, o i l  apt I l a ’ . — — - : 1 1  tb;o ’ I- a l i t .  a t id .  o:
a t O o - i t  -a rt of F- csav icr  in  mar :  no ‘ r; ~l : ; - ;:ls i t ; ~~ he- - rth i 1 101 of n o-  ir shore
human r’�croation and habitat i~ ’ u ~ 0:: i t :  thu t b  i t  term. In t b -  l o u t
t erm,  rue accumulated e b-~:r a ~,f -~~ucu :;p: u s  aro unknown .

Oil  sp i 1_ I s  in t h t t ;  COOS 101 0 us - t t  -0 Iv to i-n h - t a i l  i -: -

h - niches an~i t- ecreat ional  wate r s . The r e s or t  t : -  a t  u ’, t n  i t :  ~ fb e ct e d
.iroa is l i k e  lv to t i - o f f e r .  F td ’w’. :;e , evot :  -so 1 31 1 ;t ~ 1 f r om  domes u t
trade t-~ i~kors may prohibit -u i : : - :  f o r  O L i l  c ~; o f  1010 iO -: t - ) ~ di t - ’ i : -  ‘t
F ou l ing  gear. The d imenst i oi i s  of harm from small Spills 15 i l lu s t O i l
by the results  of the  cc h i s  :ot- i t :  Jot :  n ar y  1:1 ‘1 ~ ~~~~ 1 ~~ ; h °  0l’~’h to:- - c t
jus t west of the Jolde n - ; t o e  F3i i - i - ~c in San hi - _ u : - - i -  - - J i n  .

~il I from one of these s m al l ,  World .‘ar IL vi ttnJ :t- - c~~0r:; was • t - 5h~i

tot:;;, enoucth to ~~o ’i l u t e  beaches ~~ o .~0 miles .~tco . i’he ci - l u  u~ 
- O t t

3 u - - t i r ed  350 hired - 5-oi-koi- ;; and hun i r- - vhs more v s 1_ t int ~o i-s . l ’ :ii hot !i~~~
cu asion  and est iot a t ot ;  of  the ocon to; t o  i o11_-act o t ouch spil l s  ott :ntto~ it: ;ct :’-’
appear in Appendix D .

0~’erat ional  Discharges

Tht~ i r o ot  bulk of 011 outflow from the U . S. tanker : 1 - o t  in  doin~isti c
trade or iginates  in operational discharges.  The env i ronmenta l  e f f e c t s
of these discharges is much less observable than th ose from nearshore
spills. Operational discharges, if carried out in compliance w i t h i  al l
applicable regulations, are dilute and occur at a distance of at least
50 miles from land. Assessing the environmental effects of oil di ;cliars;t’u
far from land is difficult, and straining to assess the impact of duachar—i es
from a subset of tankers when definitive information on the routes tollowed
by these tankers is lacking, compounds the difficulties. The discussion
below should be viewed as preliminary only.

Petroleum residues have been reported to be found widely dispersed
over the surface of the ocean in concentrations roughly proportional to
tanker t r a f f i c . ’7 A.x-talysis of these floating residues seems to indicate
the weathered oil may be derived primarily from tanker discharges .~~
These residues are frequently deposited on beaches , and it seems likely
that some tar balls on U. S. shores are caused by discharges from domestic
tankers carrying black products as well as from discharges by other ships .
It seems unlikely that U. S. tankers in domestic trade carrying whi te
products are contributing to this particular impact on the envi ronment.

16
Gillman at p. 54.

17 
Proceedings: 1977 Oil Sp ill Conference (herea fter Proceedings)
at p. 499 (1977) .

18 
NAS at p. 49.
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Ihe t o  1 _ b c  i~~t l o t  i-u - i c l t ;  -a  and :te.t - ole r,; wa t -~ t ; St- a- - - i t  h- - r~ - - t t a r
has  a conoinui::-j se~-~ous , but so far lt:l~~:; ;:;:1: it  -s :mp.;  ; t  ci: i - ’ - :  -a t io;:.

t i - o r  - ‘xot o~’L o . -:‘bse r ’’ers tore - u ’- tha t ~ tr ct. Atisnt~~c fe;- _ -t:e;~
‘ uo1 _  11: 10 ;cu r b  to l-t ~~ uo: ‘- - - t b  is d o t  :: :~ t !‘  Lnc000oxns • l o t :: c t  ~~O t o - --

s : : o l i o s  o f t:: :0ui:L0 , t i e:  i ;;o est :::a:c.i ~o iFat - -0.00 to ~~h : - ~;t
t o  F a c k t : s . t - c 01:; ’; t o o - a - t o  o: C O t t t c : U O : .  - ; t a , . . i to :

on the :00; 1 : ; -  ‘nvLr ~ n:t1ent_ , ra r t i cu l ar l - :  eti t b;; a- c h ; c ;  i~ i t :  t c l~ H:
sea , O t ’  no t  ve t  cl e a r , bu t  .tre Lu- i ns n :  u i i - ’- ’i. - -

‘or t  ion :; of pe trolonto - li- ;c000 1- . ;  Ot  t o ;  i : ~-eax ~ to ‘ v e n t i l  — -

co t: li -Ott o in the i t:ne:o ::e t o  . -~)ther port: ions OXISIOC Lv chemical t t t - t  i i O i O- t  .

:t1ea::s to CO ,. I t o  teat -Icr fraction forttia t o  L a o ic t a r ;  0Oott~ ni t’:  i o u ;  3: t au t -
roolainuta; tat -01 _ I l toast  ul:u::;atell’ - -;odime::: nI t : ; :a~ - o~ ,~ t ;  - 0  o t t - a
:o~ stai i r c a s  . Incooncratiou: iu:~~ co -co_ i l t I ::: :;: :Ht-  :~~v- - : o 1  i t
imp ort ;;::, tf i l l an ho r o t  cod , lo:;~ -a rm u:t:na~ 

- . 
-

h t - p e a t e h  low level J i schar -o-~ of oi l  a t  -t o ; , if too o ’ 0 s t ~ it e d , de-
composed , axIdu ~ ed or 1;O-or :-or_tted i n t o  ;; ‘d ;: o; -::t s , cue  1 i k - 1’ , - to i t-nc ;
1i0~’~0r ;’I i_ t i  t he  water cc i umr~~ivcu I able I C  : a t i  :0’ or - - ; a u i  i so • wi tb unknown
rc :uI t~ - . L :kewts;’ L~~t Ic is u:: ’r:;tL~el oL~~t ~ te e f t e -  of  t h e  cou :ne : : t  : i t

‘-race :at ’ae r ials in sl i c k s .  Oi l  a bidco act as a c c u m u la t o r s  S t  toe : i i  1 ; : - ,
V i t i ctt :1:Is , 51 1’ residues and PCB . These  accuj itulat ~ous may s;d s~ . t t t  ia i  1 ’  i :  f e ct
l i f e  on or near the sea sur face .~~

While catas t roph ic  e f f e c t s  cu:: :ot  be preda :t ed in t to o f f - ;  h:or ; - 0c0 u1
e n v i r o n m e n t  where operational diachao t~ s from the U . S. 1~ ;t :U; -u:- : Legally
occur , there is considerable concern for the s u rfa c e  dw e l l u i t - ;  ne-o sten.
These communit ies which include jellyfish , algae , and other organisms
are particulary vulnerable to contact with either a floating slick or
tar balls. The ecological role and importance of the neustoti communities

and the harm from the disruption of the communities cannot be cu r r en t l y
assessed. 23

Because both oil slicks and tar balls resulting from operational dis-
charges are concentrated in the tanker traffic routes, the severity of
the impact of the discharges from the U. S. tankers here under study can

4 only inferentially be gauged. No accurate attribution on a vessel-by-
a vessel basis is possible. A share of the harm done is done by U .  S. tankers

in the domestic trade , and the share may even be disproportionate because
these tankers tend to operate more in coastal waters.

19 Marine Resources Monito ring , Assessment arid Prediction Red Flag Report
No. 1, Fish Larvae Found in Environment contaminated with Oil and Plastic,
at p. 1 (1973) .

20 NAS at p. 105.
21 

NAS at p. 55; Symposium , at pp. 288—292.

-- NAS at p. 53.
“ 3- Symposium , at pp. 471—472 , 47 5.
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ui ;~ - :ouclu sion s reached by tI;u -  t a r  -o~~al  \eaocn~.’ of
S-::-or ;-o - -- L -~

’
~ -;t :t - iy provide the best - v  r~;ll t - t ca of  the sit ua t i on

s-i . i - :b at  :00: cc be s t i l l  ;‘alu. ,l t3~:_i~’

In general , much more researc h rcgarding the fates
and effects of petroleum hydrocarbons in t he marine
env ironment is needed. We know that t he quantity of
ttoacing tar in the open ocean and of tar along coast-
lines has been increasing, that major spills and local-
ized cont inuous discharges of petroleum hydrocarbons
have damaged various species of marine life , and that
low levels of petroleum may affect the behavior patterns
of certain species. Studies to date indicate that areas
polluted with petroleum hydrocarbons “recover ” ~ ithin
weeks or years (depending on local conditions and the
characteristics of the petroleum however . composition
of the local biological communities may be altered The
ocea ns have considerable ability to purif y t hemselves
by biological and chemical actions. A basic question
that remains unanswered is, At what level of petroleum
hy drocarbon input to the ocean might we find irre-
versible damage occurring?” The sea is an enormously
complex system about which our knowledge is very
imperfect. The ocean may be able to accommodate
petroleum hydrocarbon inputs far above those occur-
ring today. On the other hand , thc damage level may
be within an order of magnitude of present inputs to the
sea. Until we can come closer to answering this basic
question , it seems wi scst to Continue OUt efforts in the
international contro l of inputs and to push forward
research to reduce our current level of uncertainty.
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-3 ,  ALTERNA j ’lV.; ~I’Jl’:ENT I. Il ACrI -Ns

rho obje c t ive  or t i l ls  portion of the s tudy is to identif alter-
n at i v e  pt - o v e n cj v o  a ct ion s  to either e l um u o c t e  or control - ac:: of ‘ito
haaards and events identified in Sectior; 2.3.3.’ Alternat:ve :-o - -’ rntatuve
act ions to be considered may be d!-;~~ied into the f o L i ~~~i ; : - ;  O t t ;  tories :

1. Ac tions ~elati::s t- Vessel oro-~tr-a c’: iot : a:. a - -:u~ ; na-:.t

Act ions I-It I a t m ; to Improvements of :rcw ~iitjJt~ lS and
Training

3. Actions Relat ing ~o t~~ce o r l~~t : i c t i t  ties f- -u il . - . t ;H is

4 . “ t pecif ic  Trade ” a:ot s~ e cu a I  o i l  l a st  Arr ;os;:m~- ::t ~

5. Action-s Rola t ing  to the Waterway and Operatia- : Rules

A c t i O ns Rela t ing  to Enforcement  E f f o r t s

7 . Actions Rel a t ing  to t~ - ;t :c:nuc Respons ib il ity

3.1 ACTIONS REI~ TING TO VESSEL CONSTRUCTI ON AND EQUIFMENT

Much of the original impetus for this study arose out  of concern
over the possible need for additional construction and equipment measures
for U.S. tankers in domestic trade , so most of the study group ’s e f fo r t
was devoted to examining measures in this category. Crude carriers are
not addressed because by 1985, there is expected to be almost no demand
for such ships within the scope of this  s tudy.  The fol lowing 1-reventuvo
actioi-i was considered in detail :

o extension of the requirements of the 1978 Protocols to
SOLAS 74 and MARPOL 73 (commonly referred to as “TSPP
requirements’ ) down to smaller tankships , and

o application of requirements originally contained in
the Presidential Initiatives to smaller tankships.

The present lower limits of application of various measures included in
TSPP requirements are shown in Table 1 on page 2. With regard to product
carriers the most significant differences between TSPP Conference results
and measures originally proposed by the U.S. are : For new product tank-
ships , the lower limit for protective location and segregated ballast
tank requirements is 30 , 000 DWT instead of 20 , 000 DWT. For existing
product tankships , the lower limit for ~BT or SBT and for IGS is 40,000
DWT instead of 20,000 DWT.

3.1.1 Tonnage Limits

The Presidential Initiatives set 20,000 DWT as the lower limit for
tankship construction and equipment requirements. This 20 ,000 DWT
figure was recommended by the Interagency Oil Pollution Task Force ,
largely on the basis of previous use of this figure.
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Lrt : -r e p ar a tio : ;  f ar  the l~ 3 ;r r : ;c  I ci; Conr~~ ;e n c e , t i n~ro ~~~ -

considerable discussion is to t u e  .- u t o f f  for ap o l i ca bil i tv  of n u n - u
- 1e ;3i~~:: and const ruct ion neasur ~~o ntde r cons ide ra t ion .  t~~:;O or t a o
tonnage cutoff :;  r~r ” .’ioua1v -au~ a in SOLAS aorootti,~ntc I : - : - iced to oe

Late . It : s i ; -iccld ,-d to examine tn;- world t ar :I- t ;-r  riect -as a
of th~~; - - a s s L o r ; , , 33L) DWT -~as ~::io ,en by t :a -  : l t l teu  States

aa a ftqur e whrcl: -sculd ~chi;-v-~ ‘-hi;; o b j e c t  ry e . the I n ~~t o-d  S ta t e s
uu,h-i d f aL - t~;e 23 , ~00 ~WT lOtso t  l i m i t  be-ca~;. o it would include :iear —

all of the t~~rei~ n fija ta::s -t:i:us that would call at .5. nor~a; .
ever , the 2 :: i r act er l st i cs  of the world tar0-o ;hrp f l e e t  w e r e  -:nai;e~~:iu
du r ing  the  cart ’:  l-~~O ’ a .  I~:e nar t et  f r~ :LOoa -~-as bcc-:-:ita: at:d c~-

~; e n t e d  - i a i - ~ ti i u c a t r t  upwar-l oh~~f t  in  the si ze  of tankous . ~“-se~ 
-~- ote ‘-l r r- :L:ig a c r - : a ~~.- _ - c : v a c - .- of wor la~-~ _ re car ~:c . It  a u- -cult , ‘ to
over-she l;aing -arm, ~t n a t  the C o nfe r en c e  ;.-s:; chat  d i s c i t a r - t e  - - tandar i:

should apply to all  vessels , but  new d o ;  i m d  cOt : ;~~ r : :c r  r e t ;  :tteasnrcs ,
particularly 513T, should be m j-p lt; - - u cnl - -jew t a : - , ‘:;-s eI;; cr 73 ,3-03
DWT a nd above .

Ac par t of cams study t~ie f i~~u r -s o r  30 ,300 O~~~1 s-~~~- -x~ rni n~-d r:;
re la t ion to the ex is t ing  f lee t of tankul;i;-s e l i g i b l e  f ar  115
t rade . As un duca t e d  in i’ io-s ro 1, the re are a group of t 3 a t;a ;i i  - -

between l~3 ,003 and 20 , 300 DWT that - i t - - very  s i m i lar  ~n :orm and function
to the 75 tankships in the 20 , 000 - 30 , 000 DWT si.~o -~roup . The re are no
ocean-going tankships in the domestic trade between 5,000 DWT and 16,000
DWT. Rather than establish a rather arbitrary dividing line at 20,003
DWT which would divide the group of VWII T2 and ju:rtboizod—T2 tankers ,
the study group felt that establishing a lower livrtit of 5,000 D~T more
properly took into account the size distribution of the existing fleet.
This also avoids the possibility of vessels s l i gh t l y  larger than 20 , 000
DWT accepting a reduction in cargo carrying capacity in order to escape
regulatory requirements.

3.1.2 Regulatory Alternatives - SBT, CBT, IGS , Second Radar , and
Emergency Steering

Early in the study, analysis of demand for tankship transportation
services led to the conclusion that because of decliniriq demand , it is
not anticipated that there will be a significant building program for
vessels in the 5,000 — 40,000 DWT size range in the near future.
Analysis of impacts is therefore concerned mainly with existing ships.
With this in mind, -the tankship construction and equipment alternatives
shown in Table 7 were identified for evaluation. Nomenclature used for
regulatory measures in defined in Appendix A.

Information on the assessment of the impact of these alternatives
on the marine environment are presented in Appendix C and Section 4.2.
Information on cost imapcts is contained in Appendix E and Section 4,3.
Information on safety impacts is contained in Section 4 . 4 .

38

- 

- -

~~~~~~

— 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4



T~~~~~

3.1.3 0th~
_’r _ ;~: t L ~ ’: ’;crit  ;~egu i r o t u e n t s

In addition t o  the ;1e tailed cons ide rat i a iven t o  e ens ion o r
ISP~’ requirements or appi Lcation of Presidential it ii :  i ye roq;i~ r;’uieuts
to smaller t ank sh  ips , the st u dy  ~ ru up  I d e n t i t  lcd n - e q u i pme nt  r; - -~;Ii re—
inents which shoul d have ~lfl impact on oil out t I .  .‘~~ . 1

1’he t o  I low ing r egu l a t o ry  me~Isures  dr e ad’-- in p r o c es s  by the
Cos;; t 3ujrj sho u ld  imp rov e the do ~r;’c of  comp I Lmce t.- i ch o p e ra  - ‘n.i 1
oil d ischa rt~e standards -ilrcad v In e ffi-c t

O i l/w at e r  s e p ar at or , -~~~ CFR 1o2 (docke t No. Ct~D ;n—O~ 5i~ , which
would ottablish approved procedures  and sped f l c a t  ions t o r  o i l —
water s~- pa r,m rors • ; i t  -to and I; I —Ic oi l  —cot i  t on t :t;iu i to rs ,
hUge o~ 1—oontent a l ar m s  for iso on merchant vosso Is , fin,i~
Re gula t ion , \tr ~ ust ~~~~

ran k Vessel Regulations , 33 CFR 157 , ( do c k e t  No . CI~P 76— 0~~~h ’,
4 which would s p e c i f y  r equ i r ement s  f o r  in st a l lat ion  and use of

oil—water separators , f inal r e g u la t ion , C ot  - T h o u  j ’i ;~~~

The fo l l owin g  regulatory measures sh o u l d  reduce the l i ke l i h o o d
of  vessel navi Th i t ion  erro rs loading  to cel lision and groundin ILL illent a:

Specif icat ion fo r  Radar 33 CFR ln~e (docke t No.  CGD 7 7 — 0 8 5 ) ,
which would develop specif icat ions for  radar systems on vessels
ove r 1,600 gross tons , Notice of Proposed Rulemak in g (N PR ~1),
December 1978.

Navigation Equipment 13 CFR 164, (docket No. CGD 77—los),
which would require Loran—C or alternative electronic navigation
system on all vessels of 1,600 gross tons and ove r , NP RM June 1978.

Position Transmitting Device, 33 CFR 82 (docket No. CGD 77—
243) , which would amend Prince William Sound Vessel Traffic reg—
ula tions to require Loran Position Transmittin g Devices, NPRN 1978.

3.2 ACTIONS RELATING TO IMPROVEMENTS OF CREW STANDARDS AND TRAINING

A number of actions relating to imp rovements of crew standards and
training which are in progress or under consideration should have an
impact on accidents and oil outflows .

Coast Gua rd regulatory actions in this are a include :

Qualifications of the person in chirge of Oil Transfer
Ope rations , Tankerman Requirements (doiket No. CGD 79—44d , 7.1.-
~ .1.) ,  which would refine and establish qualif ying cr i teria for
certif ying individuals responsible for carriage and transfer
of dangerous cargoes in bulk (including oifl . Final Rule ,
September 1978 .

1 Information on re gulatory measures in this  section upd at e d  f r om h o t  i c e
published by the Department of Transportation , Office ot  the Se cretary ,
“Regulations Agenda,” 43 Federal Resister 2388.t._~ 3~ 22 , June 1, 1Q78 .
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‘s o rvor r - ;c mc tit  f r  P~- r s eirn e 1 (dec k- t No . CL It 1 7 o — H  5a)
w t i t c i i  -~oiil d r equ i re  speciali. :cd t r a i n i n g  in use of radar  o t i ~’m ~-u t
N P R ’t \ u - I u ~~

Licensing of Pi lots  ( d o c k e t  ~~~~~ CC~~ 71’-C*.) • -i p roposal
w h i c h  would require recencv of s er v i c e  for each route upon

a p L lot is authorracd :o serve ; ~ceuses to he issued
with tot1na-~o lLm itat r-’ns commenseraro wi. ~ ~ L o t  e x p e ri e n c e ;
and co n s L d cr a t i on  of  s i iiphand l i t i~ :~- u1 i t o r  ~ r a i ni n~ for pilots
of 1ar~ e vessels . NPRM to be pub i i s i t o .  eoor t t i ’er  l~~~~.

Pi lo ts  on Self—Propelled Vesse l s , 33 C F R  Lti 3 i d o o k o t  No .
CCD 75 —~~ ~n , which would req uire p i l o t s  in cc r t i i n  ~t reas not
tiow covered hv S t at o  Laws , NP RN Ju l

In addition to the regulatory act iot~s outlined above , the
Coast Guard intends  car e f u l ly  to appraise the results of t he Inter—
nat ional  Conference on Training and Certification of S e - i t ar e rs now
in progress in London . Where results of t ha t  con fe rence o f f e r  p o t en t i a l
for improvement to present P .S. Standards and Practices, these results
wi l l  be incorpora ted  into P .S . requirements as a p p r o p r ia t e .

In addi t ion to the regu la to ry  ac t ion s  ou t l i ned  above , a number
of other actions to improve training and performance  of  1.5 . t a nk sh i p
crewmen are underway ,. The >taritime Administration has p repa red a
curricul um for  pollution prevention training which is now being used
by various training establishments in training seamen . Questions on
pollut ion prevention requirements have bee n Incorporated into Coast
Guard licensing examinations . these and other similar actions should
have an impact on operational oil outflows and spills associated w i t h
transfer of cargo and fuel oil on tankships and tank barges as well
as other vessels . Improvements t o  firefightin g and radar training
facilities and use of shiphandling simulators for  training (measures
being carried out on a cooperative basis between the Maritime Adminis t ra-
tion and the Coast Guard) shoul d have an impact on the occurrence and
results of vessel accidents . While it may not be possible analytical-
ly to demonstrate quantitative results of these and similar e f f o r t s  in
terms of reduced oil outflow or lower accident rates , there is almost
universal agreement among experts that these efforts are potentially
the most productive tanker safety and pollution prevention measures.
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3. 1 ACTIONS RE1~~TING TO RECEPT ION FA CILITIES  F( ’? ‘T LY WA STE S

Reception facilities for oily wastes we re r- - ognLte 1 by t h e  i 9 3
1-~ar ine P o l l ur i o r .  Conference as a key e l . t~ent  in -in o v e r a l l  st r a t e Cv
to reduce oil discharges to the marine environment. Although measures
such as segregated ballast tanks or clean ballast tanks , lcad—on-to~’
(or retention—on—board) procedures , improved cargo tank and p i p i ng
stripp ing systems, and shipboard oil/water separating equipment riay
reduce the overall required capacity of reception facilities , facilities
to rece ive oily mixtures and residues which cannot be treated and
legally discharged at sea must be provided.

Regulation 12 of Annex I and Regulation 7 of Annex II of
~IASPOL 73 require each gove rnment to undertake means to insure the
provision of adequate reception facilities in ports. In order p1 0-
perly to implemen t these regulations , each Adminis t ration is fac e d
with a two—fold problem: (a) to develop means to insure that
adequate reception facilities are provided , and (b) to develop guide-
lines to determine the adequacy of reception facilities in orde r to
meet the needs of ships without causing undue delay to these ships .
Development and publication by INCO of guidelines on reception
facilities for  oily wastes (reference 5) provides a partial solution
to half of this problem — guidelines still must be developed for
chemical wastes.

Consideration of reception facilities by the study group was
limited to a brief survey of literature available and the identification
of key questions regarding their role in avoiding operational dis-
charges from U.S. tankships in domestic trade.

Several papers on reception facilities were presented at the
ENCO Symposium on Prevention of Pollution from Ships, held in
Acapulco , Mexico , in March 1976 (References 6—9). Several of these
describe procedure s for determining reception facility needs and the
design and construction of new reception facilities. Since MARPOL 73
introduced regulations governing special areas which were to enter
into force in January 1977 classifying the Mediterranean Sea as a
special area, efforts to provide adequate reception facilities by
Medeterranean countries may well be ahead of those by other nations.
Experience with new reception facilities in these countries as well
as with the reception facility at Valdez should provide information
on cost, performance, and possible improvements for use in planning
any new reception facilities needed to meet MARPOL 73 requirements .

A key uncertainty identified in Appendix C in assessing oil
inputs from tankehip cleaning and ballasring operations is to what
degree are reception facilities available and utilized? Although
Coast Guard efforts are currently underway to determine availability and
adequacy of reception facilities, no definitive answers are vet
available. Reference (10) does present some preliminary results and
conclusions of work to date , alon g with a number of questions requiring
resolution. From these preliminary results , it appe ars that  some sort
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of Loading port arrival inspection -jI the sort outlined in Seotier . 3.n
coupled with a r ev iew of completed Oil Record Books - m d  o f f i c ia l  logs
arc possible wans of determining the role reception facilities are
cur ren t ly  playing.

3. 3 “SPECIFIC TRADES” AND “SPECIA L BALLAST ARRANGEMENTS”

Two pollution preven t ion concepts developed at the TSP? Confer e n ce
and included in the 1978 Protocol to MARPOL 73 were identified by the
s tudy  group as having some potent ia l  for application to U. S. tankships
Ia domestic t rade . These are “s p e ci f i c  t rades ” and “special  dallas t
ar rangements ” .

Regulation 13c of the 1978 Protocol to MA RPOL 73 exempts existing
oil tan kships f rom requirements fo r  SBT or CBT i f  these ships are
engaged solely in specific trades between :

(a) ports  or terminals wi th in  one country which is a party to
the Protocol , or

(b) ports or terminals of States Parties to the Protocol where
the voyage is entirely within a special area (such as the
Mediterranean)  or within other l imits  adopted by i:~co at
some f u t u re time .

This provision can only be applied when the ports or terminals
whe re cargo is loaded are provided with reception facilities adequate
for the reception and treatment of all ballast and tank washing water
from oil tankort using them. In addition, all ballast water, including
clean ball ~~

— water, and tank washin g residues must be retained on
board anm~ 

- - .nsferred to the reception facilities. Regulation l3c also
provides ir d-~taiJ.ed control measures to prevent abuse of the “special
trades” exeL- --tf-a n from SBT/CBT requirements and requires that where
two or more countries are involved, they must reach specific agreement
concerning the use of an existing oil tanker for a specific trade.

The concept of the exemption of “specific trade ” tankships f rom
SBT/CBT requirements is tied directly to provision stE reception facilities .
It also applies only to existing vessels . Any “specific trade ”
exemption of existing U.S. tankships in domestic trade from any general
requirement for SBT retrofit  or CBT which might be imposed would have
to be conditioned on the use of these vessels solely in specific trades
where adequate reception facilities were available. Such a case might
be where a product carrier is involved in regular runs between a
refinery where adequate reception and treatment facilities are avail-
able and one or more product distribution terminals. Another possible
application might be to a crude oil carrier dedicated to moving OCS
crude oil from an offshore production facility where adequate reception
and treatment facilities for ballast and tank washing residues are
available to a refinery or terminal on shore.
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Rc~ u1jt ion  L 3 d  of the l~~T~ P r o t o c o L  to ~~~~~~~~~~~~~~~ T i  ;~r ov~ ~~-s ~~~ir

~here an ex i s t in g  oU t a n k e r  is ~-oas t r u c t e d  ana op er a t e s  in s m t o 1 a
manner t h a t  it  compl ies  -

~
- i th  t~ic .~ i:i iaui:i d r a f t  and t r i o  rc~;u i  ~

in Regula t ion  ii (2 )  -
~~~~ MAL(POL 7 3  at all times without recourse to

the use o t  5aliast ~ater , is shall be deemed to comply wit~m the
requirements for SBT .

A numbe r of  “special ballast arrangencuta ” are oouceptuallv poss~ bL c .

~ tankship may be equipped with adequate “~~Lxc d ballas t” ~ooucrete ,
Lead weights, iron pigs , or “ o~ kcc—in ” water ballast which ~~~a- -s
remains aboard) so that addi t ional water ballas t L~ not requ~ :od. ~~r ,
a vessel may be used on a route such that It is ~1-4~l~~~ p a r t i a L l y  loaded

~with cargo or fuel  o i l )  and t her e f o r e  neve r needs  to  take a d d i t i on a l
w a t e r  b a l l a s t  to meet minimum d r a f t  and t r i m  r e q u i r e men t s .

:n orde r to avoid possible abuse of the “special ball ast arra n~ e~-~euts ”
exemp tion f rom SBT/ m13 T r eq u i r e m e n t s  f or  existing tankshi~ s, ope r~-
procedures  and ballast a r r angemen t s  ou st  be approved by Flag S tat o
Administrations , agreement mus t he reached w i t h  any ether Port state
Governments involved, and the vessel’s International Oil Pollution
Prevention Certificate must be endorsed to indicate use of “spe cial
bal last arrangement” concept.

While the “special ballast arrangements ” concept might be of some
benefit  in avoiding operational discharges from ballasting of dirty
cargo tanks , it (like SBT and CBT) does not have a significan t impact
on oil inputs from tank washing.

Special ballast arrangements may be important alternatives to
SBT/CBT for smaller product tankships on short routes and possibly to
tan kships used to bring crude oil ashore from OCS production facilities .
The key concept is that the tankship can always maintain adequate d ra f t
and trim without taking additional water ballast.
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3.5 ACTIONS RELATING TO tHE WAfER WAI AND OPEi~ArING RULES

The Coast Guard has authority under existing laws for a
number of types of actions affecting the waterways and vessel operating
controls and restrictions .

These actions can reduce the likelihood of tank vessel collisions ,
rammings , groundings f i res , and explosions and resul t ing oil discharges.

Improvements to vessel t r a f f i c  services and con trols and
improvements to aids to navigation systems are both potential areas
for avoiding future tank vessel collision and grounding accidents.
Use of traffic separation schemes , regulated navigation areas, vessel
rou ting sys tems , and vessel surveillance and control systems are all
topics being investigated as par t of a s tudy of of fshore  vessel
t r a f f i c  management requested by the President and being conducted
for the Coast Gua rd by the Department of Transportation’s Transportation
Systems Center in Cambridge , Massachusetts . This study is due to
be completed and delivered to the President by 1 October 1978.
Measures of the sort being studied may be particularly appropriate
in certain areas if future transportation of OCS crude oil should
resul t in a large increase in tankship and tank barge t ra f f ic .
Improved aids to navigation , both short—range t~~ s (buoys , day—
mar ks , ranges, etc.,) ‘—i d electronic aids (radiobeacons , Loran —C ,
radar transponders , satellite navigation systems, etc.) should also
be considered where shifts in transportation patterns, such as those
which may accompany OCS oil development, may subject a coastal area
to greater risk of tank vessel accidents.

______ 
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3.o .~ rIONS RELATINC TO ENF ORC ~~~-1E:;T EFUORTS

Coast Luard en fo rcement  e f f o r t s  relat ive to U . S .  tankships
in domestic t r ade  are aimed a t :

obtaining compliance w i th  the  oil discharge s tandards
described on page 30, b” e n s u r i ng  t ha t  tankships are p r op e r l y
equipped and maintained to ca r ry  out LOT/RO B procedures , and
de tec t ing  and pun ish ing  voilations of the d i scharge  s tandards ,
and -

avoidin g accidents , threu h inspect ion and boardin g
4 p rograms to make sure vessels are in compliance with cur ren t

safety regulations .

-

‘ 
The Coast Guard believes on the whole its enforcement programs

for  U . S .  tank vessels are effective , although some improvements in
administrat ion in the fo l lowing  areas may offer some potential for
improved e f f ec tiveness:

MSIS , the Marin e Safety Informat ion System , now in use
by Coast Guard field offices to obtain inform at ion on pas t
violations by speci f ic  vessels of s a fet ~ and pol lu t ion pre~
vention roqulations , orevious pollution incidents b’: a
vessel, previous Eoast -~uard boarding and in spoc ticn ,  and

- j accidents involving foreign tank vessels.

A contract for prototype development of an expanded MSIS
was awarded in January 1978.

The ul t imate aim of this long—term project is a
comprehensive marine safety information system accessible
to all users within the Coast Guard whose activit ies encompass
marine safety (i .e. ,  boa rding o f f i cers , accident investigators,
field inspectors , and engineers and analysts preparing reg—
u.lation changes.)

Loading port inspections of tankships o f f e r  potential for
improving the degree of compliance with oil discharge standards
now in effect  as well as in obtaining information to assess present
degree of compliance , amount of oily wastes being generated, and
use of reception facilities. The procedures developed for monitoring
of crude oil tanker load—on—top procedures , detailed in reference (11) ,
should be adapted for use in loading port inspection of p roduct
tankers . Loadin g port inspection of product tankships should as-
certain the type and amount of cargo last carried , the amount of
tank washing and ballast ing done on the return trip , and what was
done wi th the oily resid ues — were they retained on board and dis-
charged to reception facility or disposed of at sea (either legally
or illegally). This information , obt ained from interviewing the
vessel’s master and an inspection of the Oil Record Book, official
logs and other records on the vessel will give an indication of how
oily residues are being handled and degree of compliance with dis-
charge standards . Coast Guard inquiry into these areas should also
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encourage better compliance if vessels are not now in compliance.

In addition to inspection of a vessel’s Oil Record Book
Lu c onj un c t i o n  w i t h  rou t ine  boarding or loading por t  inspec t ion  as
outlined above , a review of comple ted Oi l Record geok~; ( requ i red
to be submitted to the Coast Guard by 33 CFR 151.35(h ) should
also produce information on compliance ‘~‘ith r e g u l a t ion s .  Are
the Oil Record Books being properl y kept as required by 33 CFR
l5l.35~ Is the information recorded adequate to dr aw some inference
concern ing amounts of ballas t and tank washing done , extent of
use of reception facilities , discharges made at sea . ot c? What
inferences can be drawn on these questions~ A review of a sample
of the completed Oil Record Books now on file stiould he relative ly
easy to accomplish and may provide i nf or m a t i o n  of use in further
enforcement efforts .

Surveillance for  illegal o il d ischarges and fol lowup
investigations and prosecutions are another importan t aspect of
Coas t Guard e~ ercement ef f o r t s . Ad vances in oil spi l l  “ f i n g e r —
pr in ting” and aerial surveillance techniques have and will continue
to improve the effectiveness of enforcement efforts.
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A C I  I O N S  : -d_ -\l INC lO ECONOMIC RESPONSIB IL ITY

One element o t  the  ‘i- es ident ii i  m i t  tat ivos was approval 0
comprt. heus ye ‘ 1 ~i’ I I s t  1 on I l ii ’ t i :  v md co tupeusat  ion leg is l i t  i ot t
With this In tnin~1 , :s’ni d is c u ss  i on w er e  hol d e ar ly  In the studs’
o I the value o measures  wh tch i l  rev ised th e  1 initat I out; to
o L v i i  liab Li lt~- b r  oil po lluti on injuries , or ~~ nade lucr e  s ever e
t h e  sand ions which nay be imposed for discharg ing o LI - Ihe
asseit ion here is that t hose act ions would make i t  more cost  l v  f o r
a vessel owner or op t r i  or o d Is clhl rgt oil and co n seq uen t lv t h~’

~~~~~~ r or 0~~~t~ ~~ ( o r WOII I  J 0 xe ro  to  cr e t to r ci r e I i  ave d i n g  I he
d i s c h t r 4 t . .

No t  L u g  h i t  v ar i ou s  I i i t ’  i i i  t \  scheme s we re d i scu s se d  in great
det.ul ifl t t t e  I n t e r  i t  Cerort o t  the Mariiw O il I’r_ tns por til ton .

is k Force ¼ ~c e i e u~ -~ I ~ aii~ I h i t  leg is L i t  ion iii t h i s  ire .i was
still unde r cons ide rat ton ~v t he C n t g r e s s  measures in this -~ r e l
were not co n s idered t ur  tho r i~v t he -; tudv group .

Lii a re L . i t e d  tc t t o n  • the Coast Guard has issued a n e t  too of
proposed reul , i i L  t u g  related to not if I c i t  ion of tank ves~ ol own e r~
ship:

:~ 
“ N o t  i i  i c i t  ion o t Tank \‘Ossc I ~~u e r s h ip  in f o  rma t ion and

Name , ” docket No. CCII) 77— .~L3 , wh ich woul d require that  tank
vessel owners and operators advise the Coast Guard of i d e n t i t y
and owner ship of tank vessels entering navigable waters ot the
L~~ited Slates , NPRM Jul y 1978.
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-i. EVALUATION OF ALTERNATIVE PREVENTIVE ACTIONS

-~i .l INITIAL SCREENING

Recognizing that time was not adequate thoroushly to oval ~~~
all of the  alternative preventive actions identified , ti’ tudy
group concentrated on evaluating the vessel construction and equi p-
ment measures identif ied wi th  considerat ion being give to o ther
types of measures where they appeared to be particularly promising
alternatives or valuable supplements . Q u a nt i t a t i v e  est imates  of
the environmen tal , economic , and safety impacts of SBT , CBT , IGS .
Second Radar , and Emergency Steering Improvement measures applied
as part of

extension of the requirements of  the 1978 Protocols to
SOLAS 74 and MARPOL 73 (coT!mlonlv re ferred to is “TSPP

4 requirements”) down to smaller  tankships , and

application of requirements originally contained in the
Presidential Initiatives to smaller tanksh ips .

Othe r beneficial measures quali tat ively evaluated include :

requirements for oil—water separators and oil content
monitors and alarms.

navigation equipment requirements for tan k vessels.

actions to improve training and performance of tank vessel
crews.

reception facilities, “speci f ic trades,” and “special
ballast arrangements”.

improvements to vessel t r a f f i c  services and controls

improvements to aids to navigation systems

further development of MSIS, the Marine Safety Information
System

introduction of loading port inspections of tankships

review of completed Oil Record Books

improved oil spill surveillance and investigation
techniques

4.2 ENVIRONMENTAL IMPACTS

F Coast Guard estimates indicate that, depending on a ntnnber of
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factors , the following measures could h ive t si~;ni~ L e a l t  L :ip ict on
oil inputs from U.S. tankships itt d om es t ic  trade :

SBT on e x i s ti ng  cankships coul d reduce o p er a t i o na l  Oh
i n p u t s  by eliminating ballasting of cargo tanks and rank ole-in Ln -~
to provide space for clean ballast as sources ot. operartonal
oil inputs , and

Protective location of SBT or double  bottoms devoted t - ’
seg regated ballas t on new t ankshtp s  coul d , in addi t ion  t o
ope rational benef i t s  o f  SBl’ , reduce acc iden ta l  o i l  i np u t s  f rom
tankahi ps by providing increased pro tect ion  against  oil out f low
following groundin g or collision .

The impact  of SBT on operational oil inputs from produc t tankers
would be limi ted  to inputs  f rom b a ll ast i n g  of dirty cargo tanks and
tank cleaning to provide space for clean ballast. SBT would not
affect tank cleaning done for other reasons , which on product carriers
is the bulk of the tank cleaning done . Details of estimates ~ f the
impact of SBT and CBT on oil input - are shown in Appendix C and
Figure . (reproduced from Appendix C’i . Under the  assumptions used
for making these estimates , the impact of SBT or CBT on 1985 estimated
oil inputs from U . S . tankship s , 5 , 000 dwt — 40 ,000 dwt , in domest ic
product trade may be summarized as follows:

SBT or CBT might achieve a reduction in  operat ional  oil dis-
charges ranging from some very smal l amount to about 15 ,000 metric
tons ( 135 , 000 barrels)  per year , depe nd ing on the amount ot i~a 1lis t-
i ng pr oduct  tankers do and the degree of compliance w i t h  t h ie  op e r a —
tional discharge standards already in ef f e c t  (t he  5reater  t l t o  decree
of present compliance with these existing standards , ~iie smal ler
the reduction achieved by the retrofit of SBT or CDT) . This poten t ial
reduction is due entirely to reduction in oily departure ballast dis-
charges from product carriers. Other discharges would not be af fec ted
by SBT or CBT . The estimated discharge amounts are strongly a fum e-
tion of the degree of c?mpliance with operational discharse restric-
tion already in effect. Measures which improve the deqree of  com-
pliance with these restrictions in reducing and treating oily mix-
tures created as a result of tank washing to avoid contamination
of next cargo , such as improved stripping and flush inq  ot cargo
piping, oil content monitors and oily-water separators , improved
slop tank design, loading port inspection , and improved surveillance ,
can have a marked effect on operational oil inputs from U . S .  t a n ks h i p;
in the domestic product trade. 

-

Measures which offer potential for preventing collision , ram-
ming, and groiatding accidents (Second Radar, CAA , Emergency Steering
Improvements , improved navigation equipment and aids to navigation
systems, actions to improve training and performance of tank vessel
crews , and improvements to vessel t r a f f i c  services and controls) or
preventin g oil outflow following such accidents (PL/SBT or DB on new
tankahips) migh t also avoid as much as an average annual accidental

Operational discharge standards in e f f e c t  are described on page ~~~~~
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oil input of 1300 metric tons. The actual reduction achieved wo uld
depend on th e degree of effectiveness of the measures adopted.

The maximum potential inpact of extending TSPP requirements
or of applying Presidential Initiative measures to smaller U.S. tank—
ships in domestic trade is a reduction in accidental and operational
oil inputs of an estimated 19,300 metric tons per year (maximum
possible of 18,000 from operational, 1300 from accidental). The
actual inpact could be considerably smaller than this maximum
potential value, depending on amount of ballasting product tankers
do, degree of compliance with operational discharge standards in
effect, and effectiveness of accidental discharge measures adopted.
It is not possible to say what inpact such an oil outflow reduction
might have on damage to the marine environment, except in general
terms as outlined in Section 2.3.2.

-1
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-4 .3  ECONOMIC IMPACTS

This sect ion rev iews the sho r t  term cos t impact of five regulatory
tanke r sa f e ty  and ~o 1iut ion  ,r ev e n tio n  a l te rna t ives. 1ie ana ly s i s  is
based upon the ; r oj ec t ed  supp ly  and demand fo r  the L’ . S. tanker  f le et
with and without the implementa t ion  of r ie a l t e r n a t i v e  p a c k a z e s .  E~~t i r n a t c d
required freigh t rates (RFR ’s~ are usec as the basis for deciiin~z economic
viabilit y of the vessels in the f l e e t  in s a t i s fy i n g  the ~ro

4 ect e d t r a n s p o r t a t i o n
demand.

Becaus e of the large expected  decline in demand rio new c on st r u c f i o :~
was expected  under  any of the r egu la to ry  a l t e r n a t i v es .  This a na l y s i s ,
however , is sensitive to level of demand and does not take into accoun t
non—q uantifiable items such as owners ’ preference.

The f ive  a l t e r n a t i v e  equipment  r equ i rement  packages analv~ ed are
descr ibed  in Table 7 . Packages 1 and 2 extend the TSPP Conference re—
cl uirements down to 5 ,000 DWT tankers b r t  also require the SBT r e t r o f i t
in a l t e rna t ive  I whi le  only CB~ r e t r of it  in a l t e r n a t i v e  .2. Alternative
3 r e f l ec t s  the P res iden t i a l  in i t i a t ives  as proposed ~1ovn to the .10 ,000
DWT l imi t .  Al ternat ives  4 and 5 are identical to alternatives 1 and 2
except IGS retrofit is not required .

A su~~uarv of the resul tant  annual cost impacts  f or  the short term
cost impact analysis of the five alternatives is shown on Table 8.

These numbers are based upon a supply and demand analysis explained
in detail in Section 2.1.2.2. The analysis assumes a 1985 demand for
oil transportation and adjusts the fleet on the basis of economic costs
to meet the demand. 1985 was chosen because it was assumed that any
regulatory action would be implemented by that time. The retrofit
period is a time when demand for domestic trade is expected to decline
from 3.9m DWT to 2.2m DWT because of increased application of pipelines .

Total existing fleet capital costs are the totals for retrofit
expenditures. The average capital cost is then developed on a per
retrofitted tanker basis.

The percent reduction in effective fleet cargo capacity from
retrofit is a measure of the amount of DWT carrying capacity that is
lost by the retrofitted vessels in the fleet. Additional annual costs
represent variations in operating costs and the amortized capital costs
on a fleet basis , These additional costs are then expressed as a
percentage of the base 1985 fleet costs and as the cos t increase per
gallon of oil transported by this f leet .

The increase in annual costs for each of the regulatory alternatives
is largely attributable to the reduction in cargo carrying capacity due
to SBT or CBT, the increased number of ships needed to transport the
same amount of cargo and high capital outlays to comply with requirements
for IGS.
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The alternatives and 5 show tha t the  e f f e c t  of not  i n c l u d i n g  IGS
is a r e qu i r e m e n t  in al~ erna t ives  1 and I is  to reduce annua l cos ts  5
about percent.

The Presidential Initiatives alternafive in c rea ses  annua l cos t s
~rilv 35 percent , since only about 1/3 of the ships  under cons idera t ion
have to be r e t r o f i t t e d .  Extens ion  of the requ i rement  down to 5 ,000 DWT
would increase this percentage to sli gh t ly  more than th e  ~~~~ percen t
increase of alternativ e 1 (becaus e of the P r e s i d e n t i a l  In i t i a t i v e
requi rement  f o r  double  bot toms on n~w ships ’ .

To analyze fur ther  the possible r egu la to ry  op t ions  the  ccm~ one n r ;
of the  capi ta l  and annual cost of the alternatives is presented in TaL~ o
9. The e f f e c t  on costs of the second radar , the CAA and emergency
steering gear are seen to be quite small. This is because the  TSPP
requirement  fo r  these items extends to 10 ,000 GRT w h i c h  is rough l y
equivalen t t~~ 20 ,000 DWT .

A d i f fer e n t type of impact is tha t  wh ich the  r e qu i r e d  cap i t a l
expendi tures  will have on the national economy in the years  when the~-
occur. These expenditures increase the demand f o r  resources and may
increase price levels or real national p roduc t ion .  Table 8 also shovs
average levels of capital outlay for 1981—1985.

—~~ - -  _______________
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4~~~4 SA: ETY L~l~~\C I S

r:~c Presidential Initiatives of U l~arch cL ~ -a :o r  :he
t t~~~ of iner t  gas sy s t ems  (135) on all tam~crs -vc r 10 , ’ —

: h t  tons . The In t er n a t i o n a l Conference on ~n~~~r Safet-; aco Pollu—
ion P r e v e n t ion , ~ondon , 1978 substantiall ~e t these r e q u i r e m e n ts .

All new tankers of 20 , 000 dwt (Crude and pro duc t~ must be f i t t e d
with I C S . .\1I existing Crude Carriers of 10 ,CO d’..-t and above t:ust be
fit ted w i t h  ICS except that in cases. where it is p hy s i c a l  lv i::~~ossil ’le
to  c o t r o f  ~t be tween  I~) — -a) , C00 tons dwt the . - h ~ in i s t r a t  io : i  - ‘,er ~~it  an

on a sn~~ by sh ip  basis . ~\il exist~ n-c product carriers of
~+ L I ,UO0 tons dwt and over must be fitt ed with an [CS. An tank vessel
above 2-3 , 000 dwt which is f i t te d  -.~ith fixed h i g h  c a p a c i ty  wa s h i n g
;::acnines must also be equipped w ith an 165. These new provisions
represent a substantial increase in the  number of vessels
required to be fitted with [CS. ftc primary disparit y between the
Presidential Initiatives and the resu l t s  of TSPP is fo r  e x i s t in g  produc t
t a nk e rs  t ha t  are below -.i) , 000 tons deadweigh t .  ftis d i f f e r e n ti a l  was a
recognition by the conference of several factors:

(a) Fewer fires and explosions have occured in product  carriers
than  in Crude Carriers.

(b) Product carriers have a greater degree of complexity with
respect to piping and vapor management and are generally better main—
tam ed due to requirements for product purity .

(c) Retrofit of IGS to existing produc t carriers could increase
the complexity of the overall cargo management system to the point where
a hazard was created rather than diminished.

(d) the cost and complexity of refrofit did not justify installation. - -

A reexamination of fire and explosion data for the period 1963— 1975 does
not indicate the need for fitting of IGS below the limits developed at
the February conference for U.S. flag product carriers. The above
noted factors form a basis for this conclusion.

With respect to U.S. flag vessels , there are several factors which
should be examined which are peculiar to the way U.S. tank ships differen—

~iat!e between Crude and product service. Currently tank vessels are
certificated to transport specific grades of cargo . These grades are
based on the flashpoint and vapor pressure of the liquids . Grade A p

represents a cargo of potentially greater hazard than a Grade E cargo
(diesel fuel). Grades B, C , & D are intermediate cargoes. It is common
to certificate a tanker to carry Grades A—E , thus permitting the vessel
to engage in carriage of all types of Crude oil and products. In the future,
since U.S. regulation will require fitting of IGS on existing Crude
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Carr ie rs  of  2~2 , 300 cons dwt  and p r o d u c t  c ar r ier s  of -~0 , OO0 tons dead
we igur , an - -oier vi ll have to  dcc td. a o t h o r  or not  h i s  vessel  sno-~1J
rla 1 :lt~i : n  cue fic:-.kb i I it’ - - o: c r~ : nc  o o r h  : r oduc t anc  t n c . - -

:iiere are conv iuc i :~q ~i ~u~n e : i t s :ua t  m e b c n v :  ~~ts soc-aced iron
fitting 6S on ex i s t ing  sn ips  below the levels  d~~v e 1 c p -~~ b y mae
conference are ou twe ig h?d by the costs of instafian~ or,.

There is no question about the a b i l ity  of a p r o p e r ly  o~ e r at i n o  ~nnd
des ig ne d  in e r t  gas sy st e m to p r e v e n t  the  p o t e n t i a l  f o r  a cargo La
ex r Los i o n . ~nd t h i s  recommen dat ion i n -  no w ay  s h o u l d  be ~~~~~~ as a
ret rc-~~- a , e  st ep ir on what ha s been ~-acr-ontlw ac- :- n f i : sh v u .

,)fl a h i s to r i ca l  note i t  is worth p o i nt i n g  out  s evera l  fa c t s  with
respect  to f i t t i n g  of IGS.

a. 165 is p r i m a r i ly  aimed at safety rather than pollution preven—
don. bess than of l .~ of the oil tha t  e n t e r s  the world ’s oceans is
due to fires and explosions .

4 b .  Between l9~ 3 and 1975 there were 17 f i res  or explosions in—
volving liquid cargo on U . S .  f l ag  tank shi ps. Eleven of  those incidents
resulted in oS deaths . Installation of IGS could have prevented only

4 some of these casualties. Other less costly measures have been used to
prevent explosions such ~s the removal of magnes ium ano des  f r o m  c ar g o
tanks.

The frequency of fires and/or explosions involving a vessels ’ cargo
has been relatively low, nineteen out of a possible twenty—nine . Severity
as might be expected is high, especially when  measured by number of
d- aths~per incident. As indicated , however , a single incident skews
this result substantially. The V.A. FOGG, where all hand s were los t ,
was in the process of tank cleaning and gas freeing when the vessel
exploded and sank. The configuration of the vessel was such that it was
necessary to hand mop remaining puddles of cargo prior to gas freeing .

This hand mopping required tank entry which required an atmosphere
sufficient in oxygen to support life, but that concentration also could
permit sections to be in the flammable range. Whether or not an IGS
system could have prevented this casualty is debatable on the fac ts .

Based on analysis of casualties and economical consideration versus
benefits, it would not appear justifiable to require IGS beyond the
limits agreed to at the Conference.
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I ron the conversa t ion  oi ener~ ’-’ vtew 0 i n t , the r e qu i r e m e n t  f u r
ope ra t ion  with CBT or for SBT r e u r o f  i t  Lncr ~~ases energy c o n s ump t i o n .
3uanfimies of bunker fuel req-tired for transportation will increase
consequent  to implementation of mil e se  requi rements . Bunker  c on s u m p t i o n
for a 30, C) Dh’T P. S. tanker with and without SBt retrofi t ~r oBT
operation can be calouiateu us follows :

95 53 ~Bl ~-~.7I iri:’s
Base Eanker  Consumpt ion  = - (

‘
. 3~~ D a y s )  + P or ~ D~~- ~- -~ ~~ y s )  

~~Tear

- -. 130 2 391 BB 1/Yr  — .13 3S1
= 130 , 391 u j L , t e d O  = 986 ,1S4 LT!Y~ 

— 

El  Cargo rauspor—
ted

SBT/ CBT Consumption = ~95 (6 .91 ) + 5.~ ~~ 35~~3~

= U9 10 93 BBI ’ YR = 
129 ,710.93 .169 EEl

— ‘
I - / 769 ,003 LT Cargo Transpor ted

The 30 , 000 31T SET r e t r o f it t e d  tanker on its 1.710 oil~ vc~\ ’age t au s
uses .037 BBI of bunkers more per ton of cargo delivered than the base
design. Additional bunkers used by the retrofitted vessels are roughly
approximated by applying the following type difference to the to ta l  pro-
jected retrofitted tonnage :

BB1/Yr 986 ,184 LT/YR X .037 881 = 1.19 BBI/DWT
Tanker DWT~~~ 30 ,000 DW[ LT/YR

Results are shown below for the U .  S.  tanker f l ee t  5 , 000 DWT— 40 ,000
-‘ DWT:

4,351,800 DWI x 1.19 BB1/DWT = 5,178 ,642 Add itional barrels of
bunkers used per year .

In addition, shipyards will expend some energy in performing the
retrofit of SBT on the existing fleet.
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: : t t L  inC tramla p otia - :- -a  o t o i l l v  U .  6. ‘ a: ik  veui;eln i n  : utu’ - n  i~c r~i~: ‘

ind ica ted  iha ’ - t n -  I c  ‘t i t t k s i t i p s  in  t t n  t o  , 03t) oWf
t~~ 46, )33 ~~~~~~ sn; ; of  - r i m ar v  c on c ern  ,n ~1 -;n ttil j be n - -~~~n; of stud\
of f o r  t s .  - - loot Wits are i at t ~~. S. ‘ , t p ~~; i ;  - ; e t  t ~l1S Si  00 W I l l  , il l

~n , ~~~~ - - n - : e;.i , i 1L  . i t  ‘x - - L t t s i v y i ’ ~~.- - - t r : ~~~o~, - at  j~e t r o[eum  I - ’—
i~ t O t .; , L~~L;,CI;~~i l  I ; :-onsible h e r -u  t i t ~~. He tome  r u t  u n -  use of ‘‘, - t ;~ els

- I :  0 - 0 .:e a r i . ;  - - - :  ‘ - C~ or n:e ~ I ‘ - ,  - - ho i e  - Deman d f or  3. -

in -t on -i i ’ t o  i eta - - - i :  c c i  n o  do - l in e  by 1 1 O t  - ‘ - —

to ~~. I million do aloe  t i C  t a n~ t - ~ - t - ~ . i e m i  now -t e d  l0S~ - i i i - - - ‘ -j o vo 
of - - - inc  a l t  e t  :ta L i v en  to ranu~’oc tat ion a I I Lu - - 

~ von-te l - a
doveio ; ’mnt ’nr  of - -‘tie a t  more  untido oi l  pij ’e l 100;; trait) t I e -  ~~0i t C a a- t  t o
mid — - iiei~t aj  r e f i n e r  io a a ex t -cc ted t o  ol  i ;ui nate lie tee -t f a t  tunal I

a:ip ~ nh i pt-i currently use in in-  r i t a ;  — i t t a n a  m eu te  ‘r Alas kami at I
t ’roduc t p ip~ l ines  bet  weo t t i c  c ;u l  f Caa ;; r and he m i d — A t i  alit 10 stat 0 .41 -

i l ;o  - -x~- v-t ed N) CXp .tIl ~1 t o -  I r capaci t i a ;  i t t  response to j -c;; I h I V I : 1  taC - - -

~) v ’ t ’ t t ; ~~~~ ’ ; .  Becau>e - a t  declinluci  demand t a r  tk ;h~ 1 -~; a!
H , 100 :u c - :- ‘ o 43 , 300 :;ttt i n  domes t ic  t rade  , it  is at  a t N Ipa cd is 4
t lie to- wil l  i~~- a siqn f i co nt  bu i idin q i -  t i n  f ar  L i i i  l ao  for I t i
t rade ~n the near future .

The ha zards i den t i f i e d  as ~~~i m -i’i of qucatest concern  are :

o oil discharqes,  including operational oil  t i ;charg es f rom
baliastin-9 and cleaning of cargo o i l  tanks , wl ij c l i  rel;r000nt i
la rso port ion of the total oil  d ischarges , but have a lowe r r e t —
incident environmental  impact ;  and acc iden ta l  ot  1 di schsr ce ;
from coll ision , ramming , and grounding accidents , which rerresent
a small portion of the total oil disch arges , but  have a h iq h
per-incident environmental impact; and

o fires and explosions on tankships , which r e s u l t  in very l i t t l e
oil being released , but can represent a serious hazard to people
and property , both on and o f f  the vessel.

A number of possible preventive actions were identified and examined
during the study including :

o extension of the construction and equipment requirements of 1978
Protocols to SOLAS 74 and MAR PO L 73 (referred to as “TSPP require-
ments”) down to smaller tankship~~

i-The Coast 4uard was requested to evaluate th is  proposal by the
Deputy Secretary of Transportation in his memorandum of 1~ March L t ~70 ,
reference (1).
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~ a application if -cons t ruc t ion  and tONLI :;o-nt r- ttn ~~ro ;nc on n —

aol In -:oitta i~~t’d in the Pres.i oh-nt m l  ~nm t i n t  a srnal I - -r
I a:IK -;n 135

Individual  measures wn~ ch are cotnpoii - I ; i  of these two construction and
equipment “ ps~H.~~~cn ” -Se L - ~ a t t - o  ex amin e d  (e g . ,  beyr ogat ed  Pafi~~~t no t ,kn ,
clean bsL~~a ; t  ‘ ink ; , 0 - 1 1  n at ;  c oleus , protective locatIon a: - ,-~~rooite~
fallast , - b o n d  rada r , ~oL  l i sm o i t  avoidance aids , a i t h  emcr g o i i c v  s i , - cr i

A broad spectrum of other nr-ye: ;tiye acriotto , some in
process of be Lig implemented and ot:tcr;; UthtCr coi;SiacL ~ rion by ::tc ~ ono

-.~c r ;  -_~1eittif med P i t  se no no n.’ - -inmi itch  in de t a i l  due to’ t he r i m  -

:::tstr~t L tttt -~ on rue -;r - 

As part of th is  St  n n i -~- , attempt - ca ma lt - to -s mate the I ‘q -no! a:

I onsible preventive aotion~ on ~cc ide t i t~~l and aj-ectt iotial - - i 1 d t o  ten
and damage to the mar ini~’ onvirotunettt j r e su l t i t iq  ran c i i  - t i ~ - l n i r ;os ,
tucidence of tankshi:- r iros and explosions  • and trsnojvrta! to t ; caSts stat

c a p mt a l  requ i rements , al l as of l~~o5 wh en :neastt t  - - sould  be r u l l ’  i i i

effect. I~esntlts ot those estimates ;ne urunarl ~cd :n tOte foLlowin:
paragraphs .

fl-IPACT ON OIL INPUTS AND DANACE TO THE MARINE ENV I RON~-tEN T

4 Accidental Oil Inputs

Measures which would prevent collision , ramming , and qroundi.nq
accidents to U.S. tankships in domestic trade might , if they were 1tD C~
ef fec tive, avoid an average of 9 collisions and rammings and o qround-
ings with total estimated outflow of about 1300 metric tons (approxi-
mately 9750 barrels) per year. The actual impact of accident prevention
measures could be expected to be something less than this maximum pos—

~ sible impact, depending on the effectiveness of measures actually
implemented. While this amount is a relatively small portion of total
oil inputs, accidental oil inputs tend to have a high impact per m ci-
dent on the marine environment. A requirement for double bottoms or
protective location of SBT on new tankships not covered by TSPP require-
ments (i.e., new crude oil tankships under 20,000 DWT and new product
carriers under 30,000 DWT) would produce little accident.il outflow
reduction by 1985 if, as expected , few new ships ot this size are built.
Extension of TSPP requirements for second radar, collosion avoidance
aids, and emergency steering improvements might provide some small
accidental oil outflow reduction.

_______________

2Evaluation of actions in this category was suggested by the Coast
Guard in response to testimony before the Senate Committee on Commerce ,
Science , and Transportation on 5 April 1978.
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- ‘oerotional Oil taputs

Action~; which require SBT or CBT on smal ler  t anksh i  S not  c ov e r - h
b ’- TSh3 requirements might  achieve ro duc t  ion mu L-3 S~ ai- ,t r at i on a l  oil
d i a c h ar o e s  ranging from some very anal intotiltO to 13 ,; I1 metric toll s

(approximately  135, 000 barrelsi  per year , 1 , r enai i ;o  On tue degree of
effectiveness of other discharqe control  measures in a f fe c t  in l9i~5.
(The more effective the -a other dm .~ohai-qe control :ttcd; urcs are , the
smaller  the l o t o n t  il t~ip iet of SBT or CDT.) Uncertainty ovor present

and proiected Je~ rcc of compliance with opera t iona l  discharqe standards
now in e ft o c t  makes more precise estima tes imposs ib le  to make at pre-
sent. 3 However , the study has ider~t i f ied  i otrihe r of actions which
could reduce this uncer ta in ty . rhen e  actIons ir a  discussed in the
RECO MM E NDATIONS section o’f the report .

Overall Impact on Oil Inputs  attd flama ie to the Marine Environment

The maximum potent ial  impact of ~— x t e n d l n q  TSPF req uirements  or of
app ly ing  Pres ident ia l  In i t i a t i v e  measures to smaller  U.S. tankships  in
domest ic t ra de is a reduction in ~lccideiita1 and operational oil inputs
of an estimated i-H , 300 metric tons (144,750 barrels)per year (maximum
possible o f 18 , 000 from operational , maximum possible of 130 ) f rom
accidental) .  The actual impact could be considerably smal le r  than t h i s
maximum potential value , dependiriom on amount of ballastina product
tankers do , degree of compliance wi th  operational discharge standards in

- (  e f fec t , and ef fec t iveness  of accidental discharge measures adopted. It
is not possible to say what impact such an oil outf low reduction migh t
have on damage to the marine environment except in general terms as
outlined in Section 2.3.2 of the report. A basic question that remains
unanswered is, “At what level of petroleum hydrocarbon input to the
ocean might we find irreversible damage occurring?” Until we can come
closer to answering this basic question, it seems necessary to continue
efforts to control oil inputs and to push forward research to reduce our
current level of uncertainty.

A further concern in considering impacts of a potential SBT or CBT
requirement is that these measures would not materially affect 80% of
the estimated oil inputs from operation of U.S. tankships in domestic
trade (possibly as much as 66,000 metric tons (495,000 barrels) per year
under “worst case” assumptions) which result from tank cleaning rather
than ballasting. Improvements in this area must be sought through
improvements to retention—on—board procedures and equipment on product
tankers, proper use of reception facilities, and measures (such as
loading port inspections) to increase the degree of compliance with
discharge standards already in effect .3

3operationai. discharge standards now in effect are described on
page 30 of the report.
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perotianal and , ccidout~ l Oil injuts m o m  - i :  - tn -  oct; :ruue Oil
ti ovement s b’ onk Vessels

a:;-_aui3s amid tank bar~ es o ;t i  ; :mt \ -  be u t - i  a t l ic f t c  t i n - t o  I
n o rt  : r- c i e  oil produced h i  the Outer  o : l t i t ; e t l t a  I ht el:T (OCS) to  t i  t o - - t i es
ashore represent a hi  f f c r c n t  problem f r om tank n’ecoels involved it ;

ceastwise t i-oduor movements . I bis  is leclit; ;, ‘ : : i - r  out as these vessels
t ravel wi l l  probably be r e la t i ve l - ’  sho r t  t t ~i i ; : : - l  ti; coastal waters ,
and because or ~ i- t , - likely diffioji t - ; t o  -I  ~v t t t : t q ba l las t  rec pt ion
facilities at urfshore loadin-i torn l :til s . it is tot possible -1it5!tt1 ~
ta t mvoly to entmma t a otcn:t~ l o i l ,  t at ; from th,c ;e vossel , g:co: - so

to lOt  know hot - m nob ii 1 ia l lx,- f o n a ~l a new ~VS i t  -as  whore ‘ t i n  - a —

tation of oil by tonkship or tank L-am ;~- may be tiara feasible Lt~t . ;  p ipe-
l ines. But t r ea tment  and disnosal  at  otlv m i x !  i t - - - ;  f rom loal 1astmn ~j and
tank washing from OCS tankships in compliance s i t  ax ist i nu  ii: ;chatne
standards 3 solely by using load on top pr ooe inr -  -s does tOt li-pear
feasible .  Depending i i i  the amount of o i l  f ou n d  and the made of t r i m ; s —

por ta t ion  used to bring this  oil ashore to r e f i ner i e s , i t  t o  po’ssibl-
that future transportation of cCS Crude oil cou ld  resul t rn an mncr -a~~
in tankship and tank barge t r a f f i c  in some aro as , icadint to i:;creaoei
r isk of accident . \o ta i n , i t  is not possible ~ u an t i t a t iv e l r  t o  es t imate
possible future oil inputs from these sc urces due to uncertainties in
the amount of oil to be moved by tank vessels.

IMPACT ON TANKSHIP FIRE S AND EXPLOSIONS

Actions which extend inert gas sy stem requirements to t ankships
smaller than those included in the SOLAS Protocol (primarily existing
produc t carriers below 40 , 000 DWT) could be expected to have only a
small impact on incidence of tankship fires and explosions on these
vessels. The incidence of fire and explosions on these smaller vessels
is rela tively low and an IGS requirement would not be e f fec tive in
preventing most of the fires and explosions which do occur .

IMPACT ON TRANSPORTATION COSTS AND CAPITAL REQUIREMENTS

Cost estimates in the study indicate that extending TSPP require—
ments or applying Presidential Initiative measures to smaller U.S.
tankships in domestic trade would , in 1985 , cost on the order of $100—
$150 million per year in increased transportation costs. This repre-
sents an estimated increase of about 32—44% in transportation costs.
The main reason for this increase is that tankers of the size being
considered here would lose about 20—30% of their cargo carrying capacity
if CBT or SBT were required. If increased transportation costs are
passed on the consumer in the f orm of higher oil costs , this would
correspond to an increase of about one—half to three—quarters of one
cent per gallon transported. Capital costs for the domestic fleet range
from near zero to $215 million for the various alternatives examined .
These capital costs are summarized in Table 8.
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Pol lawing are spec i f i cconc lu s ions :

Inert Oas Systems

ExtOnsion of the requirement for  LG~ to sh ips small~ r than those
i t t c l cdch  in rh o 0-HL\ 3 Protocol does not app - ir to be lu.~I1fieh In

of tb~ smal l numbe r of f i r es  and exp los io t ta  -ciich t n iu t to  be prevented ,
r athe r severe in a t a l i a t ior t  problems cncou:l ter ed on ema~ I ex is  tin ;
tankships , and the relatively high costs of i n s t a l l in c  105 ;ystem~ on
:i;ese vessol~~.

~
CS Crude O i l  hcvements

Measu ros to control oil discharges which may resul t f t n n  future
t ranspor ta t ion  of OCS Crude oi l  by U . S .  t ankships in domestic trade o r ’
hi g h ly  desirable. SBT, CBT, Specific Trade , or Special ballast measures
atpear to be effective alternatives for controlling future operat ional
oil discharges from U . S .  tankships which may be used i t t  this trade . A ; :
requirements adopted now should iacorporat- o ado quat o  f l e x i b i l i t y  tc’
permit use of any new equally e f f e c t i v e  techniques  for dealing with rho
problem of oily residues from OCS tankships developed be tween now and
whe n movement of OCS oil by tankships takes place . Transportation
planning for  OCS oil can also be monitored to anticipate any marked
increase in tankship and tank barge traffic . Where such increases  are
anticipated in planning stages , the Coast Guard could r capnr a i se  vessel
surveillance and control systems , vessel navigation system requirements
and aids—to—navi gation systems (bo th short—range and electronic)  app l i—
cable to the anticipated movements and make appropriate changes to
eliminate or control hazards due to increased vessel traffic.

General Extension of SBT or CBT Requirements

Considering the information available on cost and environmental
impacts , TSPP requirements for SBT or CBT should not be extended to
small U.S. tankships in domestic trade, except as outlined above for
tankships which may be used to transport OCS crude oil. A decision not
to extend requirements for SBT or CBT now does not foreclose doing so at
some future time if new evidence indicates these measures would be
effective in reducing damage to the marine environment. Before a
decision to require these measures can be reached , better information
must be obtained on the amount of oil being discharged from product
carriers in domestic trade , the e f fec t of these discharges on the mari ne
environment, and the effec tiveness of SBT or CBT in reducing the amount
of oil being discharged . Specific ways to gather this information are
outlined under RECOMMENDATIONS .
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o. REdO ~-!l-lENDATIONS

Following ar e recr-mmendations for  action to be t aken:

1. Action should be initated to bring into e f f ec t  additional measures
to control oil discharges f rom f u t u re  transportat ion of oi :‘r oducL -J ott

tile Outer  Continental  Shel f  to shore by U .3. tankships of 5,000 :wr or
4 t~~re , both new and existing in domestic t rade . SBO , 032 , S j :e c i f t c

Tr ade , and S~ ecaal  Ballast measures appear to be effective alternatives
for controlling future operational dioctiarges from U.S. tankships saich
ma- ’ be used it ; th is  t rade .  The is~ ucs of law involved in placill-; such
requirements into effect (i.e., b’ leq~ slation , regulat ion , condi t ions
on permits, etc.) should be determined by the Chief Counsel of the Coast
Guard and the Oeneral Counsel of th~ Department of Transporta t ion.  Any
requirements p laced in effect should allow sufficient flsxil-il itv to
hermi t use of any new equally effective techniques for healing with
problem which may be developed between the time regulations are issued
arid possible future -JCS oil movements by tankship actually take place .

2. Transportation planning for OCS oil should be closely monitored in
order to anticipate any marked increase in tankship or tank barge
traffic in conjunction with movement of OCS oil to refineries. ‘-~~en
potential increases in traffic are identified , the Coast Guard should
reappraise vessel surveillance and control systems , vessel navigation
system requirements , and aids-to-navigation systems (both short—range
and electronic) in areas where traffic is expected to increase and make
appropriate changes to eliminate or control hazards due to increased
vessel traffic.

3. Beyond the action outlined above, TSPP requirements or Presidential
Initiative measures should not be extenc~ed to smaller U.S. tankships in
domestic trade. Action should be initiated to obtain better
information on the present and projected quantities of oil discharged to
the marine environment from product carriers in domestic trade and the

- • effects of these discharges on the marine environment . Specific actions
which should be undertaken are described below. Some of the efforts to
gather information on degree of compliance with current discharge
standards will also improve the degree of compliance. These actions ,
therefore, serve a dual purpose. Once some of these uncertainties
regarding the need for and benefits of additional measures are elimi-
nated , decision—making on any addi tiona l measures which might be appro-
priate can proceed on a much more rational basis than at present.

4. The Coast Guard should also continue and expand its program for
boarding U.S. tank vessels in domestic trade at loading and discharge
terminals. Experience indicates that observations of cargo transfer
operations, material condi tion of the vessel , and Oil Record Books and
official logs made by Coast Guard boarding teams during such visits can
markedl y improve the degree of compliance with regulations already in
effect .
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R E C OUN E N DE I’ . \ - :~~ t ON S TO REDUCE UNCERTAINTIES I N PRESENT AND PROJECTED
‘~lL DISCHANOES AND EFFECTS OF DISCHARGES O~- THE >!ARIN E ENVIRONNENT

A number of actions were identified by this study which would add
greatly to our knowledge about oil discharges from U.S. tankships and
their effects on the marine environment. Many of these same actions
;~eu ld  a t so  p rom ote  compliance w i t h  the na t iona l  and i n t e rna t iona l
d ischarge standards now in e f f e c t .  ~ -) These act ~~en s  a r e :

a. A program to gathe r be t t e r  dat . i  on the 3mount of oil re’raining
aboard tanksh ips on completion of cargo discharge , the amoun t ot~ depar-
ture ballast used and how much waterwashiag of cargo tanks is do ne , and
the methods used for treating and disposing of oily mixtures created by
b al I~isting and tank washing . This program should include an assessment
of the degree of compliance with the oil discharge restrictions now in
effect. Specific measures which should be considered as part o - th i s
program are f ield studies and observat ions  on U.S. tankships , gather ing
information from tankship operators concerning ba l l a st ing  and tank—
cleaning policies and practices , joint government—industry seminar on
operational pollution prevention techniques,analvsis of information :rc’in
violation reports and PIRS as an indication of “degree of compliance ’ ,
special surveillance efforts to detect discharge violations , loading
port inspections of U.S. tankships , review of completed Oil Record Books
and o f f icial logs , and additional information gathering and analysis of
facilities for the reception and treatment of oily wastes from vessels.

b. Further collection and analysis of information on location and
extent of hull damage and oil outflow result~.ng from colt±sion , ramming ,
and grounding accidents. This information is needed in order to provide
a better assessment of various segregated ballast protective location
design alternatives, such as double side, double bottom , or alternate
wing tank designs , with different areas and depths of protection on
the sides and botoom of tankships.

c. Continued efforts to understand the relationship between oil
inputs and damage to the marine environment. The study indicates consi-
derab].e additional information on oil inputs , fates , and effects and
measuring economic impacts of oil pollution has been developed since the
1975 report by the National Academy of Sciences. A review and update of
the NSA assessment should be conducted , since it is very difficult for
an individual or even a whole agency to assemble , digest, and put into
perspective all this information in a way that is useful in making
policy decisions . It also appears that information on accidental oil
disch arges available from pollution incident reports makes worthwhile
further ef fors  to relate oil input reductions and environmen tal effects
for U.S. tankers in domestic trade , perhaps as a cooperative R & D or
staff effor t among several of the agencies participating i~n this study .

‘1
~Operational discharge standards now in effect are described on

page 30 of the report .
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APPENDIX A

Nc-MENCI?~TU RE

-rho foliowing terms are used in ~ois report discussing tankers and
U-finitions are presented here for clarification :

CAA - Collision avoidance aids

CBT Olca:-. ballast ta:ks , or dedicated clean bal ias :  tanks

~HEMIC? L rANKER — Chemical tanker :tca::s a ship constructed or
adapted primarily to carry a cargo of noxious
liquid substances in bulk and includes an “oil
tanker ” as defined in Annex I (of MA RPOL ‘3)
when carrying a cargo or part cargo of noxious
liquid substances in bulk . 0-IA RPOL 73 , Annex
II , Reg. 1( 1) ) .

COW - Crude oil washing

CRUDE OIL TANKER - Crude oil tanker means an oil tanker engaged
in the trade of carrying crude oil ( MARPOL
Protocol , Reg. 1 (28)).

DB — Double bottoms

DWT — Deadweight tonnage

GT - Gross tonnage

IGS — Inert gas system -

IMCO — The Intergovernmental Maritime Consultative Organization

MARPOL 73 - The International Convention for the Preven tion of
Pollution from Ships , 1973

MARPOL Protocol - Protocol of 1978 Relating to the International
Convention for the Prevention of Pollution from
Ships , 1973

OIL TANKER - Oil tanker means a ship constructed or adapted pri-
marily to car ry oil in bulk in its cargo spaces and
includes combination carriers and any “ chemical
tanker ” as defined in Annex II (of MARPOL 73) when —

carrying a cargo or par t cargo of oil in bulk
( MARPOL 73 , Annex I , Reg. 1(4) .
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or ~L 3BT — Pr -~ c ti-~-e loca tion of se-~r-c~:ate d bal last  tanks

PR~9~~ T CARRIER - :~roduct carrier means an oil tanker cn-ia~ ed in

the trade of -:arrv:ng oil , o ther  t h i n  ~.o oil
( MARPOL P rotoc~ ~~, ~~~ 1( 3 0 ) ) .

SBT — Segre~;atcd ballast tanks

~~S ‘4 — Thc U~~ornataonal  Convention fo r  the Safe ty  of
Li fe  at Sea , 1974

3CL~.S Pro~ -ocol — Protocol of l9.7S ~elati ng to the  ~n t o r —
national - onference for the Safe t ’  of : L f o
at Sea , l~~74

TANK BAR-SE — The terms ‘ tank barge ’ means any tank vessel not

equipped with means of self-propulsion. 46 CFR
30. 10—65 .

7ANKSH IP — “ The term ‘ ta:k~ h~~~’ means any tank vessel  y r o —
p~ il~ d by power or sail.” 46 CFR 30.10-o ’ .

TANK VESSEL — The term tank vessel is used in U. S. regulations
and is generally equivalent to tanker. It
includes both tankships and tank barges.

TANK VESSEL — “The term ‘ tank vessel’ means any vessel espe-
cially constructed or converted to carry liquid
bulk cargo in tanks .” 46 cFR 30. 10-69.

TSPP - Tanker safety and pollution prevention
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APPENDIX B

1. “Oil Pollution of the Oceans; The President ’ s Message
to the Congress Recommending Measures to Con trol the
Problem .” Da ted March 17 , 1977. Released March 18. 1977 .
Weekly Compilation of Presidential Documents, Volum e 13,
Number 12 , March 21 , 1977 , pages 408-409 .

~~~ . Whi te House Press Release , re leased  March i c . l~~77.
Fact sheet: on Dossible Federal Government actions the
President is considering to deal with the problem of
marine oil pollution caused by oil tankers

3. White House Press Release , r e leased  March 13 1977.
Fact sheet: on the President ’s message to Congress
recommending actions to reduce maritime oil pollution
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. . These re~~uIrt!n e! .~ 1 he (u1I~ cffec ’ iv ~ within fi~eOil Pollution of the ceans 
V, ir~ ~ here tr c),n ( — : -~a1 i:r.pr~ \ ~~~~ tnd alt ati~c~
can b~ ~~~~~ to ac l,~r~c t he ~~mr decree ol prctection:_ The Preside n t’, .~fessa~e to the Con~’ress Ricommend. 

p~~ ut~oI tk :e :~~es ~~ ~ ~s their use.,,,
~~ thutu rcj To Control she Probl em. Dated 

~ ~~ .. -~~l ~ ~ t hat - ~ r - - - -t rur t io n md equip..~I~rch 17, 1977. Rele,zsed %Iarch 18. 1977 - 

~ J. t n -
~~ r t  ~ r ~ 

- , ~.t ~ed h~ t ~tr c ng
e f l ( - r r~ ::~~~~ nrc -c - ii~~~ . ~ ecati ~c ~~~ Q ua: Itv of in5pec:ioosT - ~~ Con~ r e c c ,,t the  L nr :~d States: I ~~n~’ ::~:H::~ f tll ~ ~~~~~~~ --1 [ S. ~r~~t ice . I have in-The recent ~erte~ ~f oil tanker acc idc- ntq in and ne:~r stn~~ted the I)t~par~n-~r~ t of State m d  the C~~ t Guard

‘,mer ~c , n  ~v at e ts  -~ a zr ,,ve reminder ~t the F l~~ ’5 ~~~ • to br n ri flIc~~~t ic efforts tc improse the present inteC -ctai e d oh mar in e  transoortatlon of oil. Thouzh s te  c.n-t 1 - \  ens of :s’oecti -n and e rt i f i s incfl In addi- cn i t r e !v  c!iinifl.itc these i’—ss. St C can r e i t u i c Inern 
ti~-fl . I rn ernn -end the irnmed’_ i:e ~ch -duling of a spec ial

4 
Tc’d s I am nnounrin~ i dis er-c hut interre lated c~~~~ inte— c- na: conference h r  ate l9 ’’ to , onsi der theser . - s or ~c drs ~~ ed to do so 

- con’t r-:-tion and inspect ion measur~~.fl: &“c ” e tsia res arc hnh international and 
• I M i -i s - V~~M~ NT rest ,oij .irds and training. Ioceans h~ oil is a ~ioIsal problem ie .irii-t~ ‘fl i n r : ’:no th~ ‘-~~- . renir ~ - if  Traitsportation to takcoh ii lot ion I intend a ~mnsuno st e I rr Is nh 

mu ut.o e tep to a c he ii tog and quah&auon‘he ei der- of - i  nuniher s f major rnanttme n Sions to so- ea:.d,irJ~ or \mer i i- .in cres ts .iicu -r ic -: r ’iip’~ -rt • ‘r nte rnational  .ict:on Oil pollution is I ic ntcrnation:ii r eoui re f l - ,-n1 for crew qualifications,also a ~sr ~ 115 don ~t ic rrnhiem rrq it r i :  g prom pt and is hich .i -c f i r  f r ii - net  - ‘~i - dealt is ith h~ a major
~e m e  .ut ics n os the federal cncrnment to reduce the international conference ste is ill participate in nest sear .\mencan lises , t he .\nlcncan economs . and I am instrus - t in-~ the ~ -cret.ir-- of Trans portat ion to iden.\mrn nt ~ea~-hes and shorelines . and the ste ps I am uk- 

t i f v  additional requirements sihich should be disc u~ cd,in c  ‘s ill do thts. 
- - and it not included, n:iv be imp osed bi the L’nite d StatesThe following measures are dec iened to ach ieve tnree a f te r  l 9 C  on the c r e s ts  ot all shi ps (ailing at American

o~~ic , - t i s e 5 :  First , to reduce oil pol lu t ion caused by t anker
t i  ~ict i-fl i~ and by routine operat:on.l! discharges from all 

• D E V F LO P M E \ T  of Tinker Boarding Program andsessek . Second . to improve our ability to deal sw ift! ~’ US. ~‘tLt rine Safety Jnfonn.ttion ~ s st eIn. Startin g im-and cffecus cii st ith oil spills is hen thes do occur’. and mediatels- . the Coa t Guard ssi l l hoard and examine eathThird . Is pros dc full and dcpendable compen~1tion ~ torei~ i :) .i-~ tan ker calliti~ at .-~ntericati pen s at east once
t u  urns of oIl polluticn damage. a year and none dteii if nc ccssar -- . This examination willThese are the mea~ures I recommend: insure that the ship meets .il l safei y and environmentalRATIFICATION of the Internat ional Convention for protection regulations. l’hose shi ps sshich fail to do sothe Presention of Pollution from Ships. I am trans- may he denied access to U S . ports or in some cases, die-mittinc this far-reaching and comprehensive treaty to the nied the richt to leave until the defic iencies have been cos~Senate for its advice and consent. This Convention, 1w rected. The information gathered Iii this boarding pro-impostn~ segrecated ballast requirements for new large gram will permit the Coast Guard to identif y individual- - oil tanke t-s and placing stringent controls on all oil dis. tan kers having histories of poor maintenance , accidents,charges from ships. represents an important multilateral and pollution violations. We will also require that thestep toward reducing the risk of marine oil pollution, names of tanker owne rs , major stockholders, and chang~In the near future, I will submit implementing legislation in vessel na mes be disclosed and included in this Marineto the Congrest. Safers Information System. 

. -REFORM of ship construction and equipment stand. • APPROVAL of Comprehensive Oil Pollution Li.ab 1.
ards. I am instr uctin g the Secretar y of Transportation to isv and Compensation Legislation. I sm t ranr-nitt ing ap.dev dop new rules for oil tanker standard , withi n 60 prooriate legislation to establis h a sin gle , nationa l stand .dais . These rr~ulaticns will apply to all oil tanke rs over ard of strict liabilirs’ for oil spills This legislation is
20.000 deadweight tons , CS .  asid foreign, whi ch call at designed to replace the present fragmented, overlapping,~mcncan ports . These re ulations will indude : ssstt ~ms of federal and state liability laws and compensa-— Double bott ont~on all new tankers; ti on fund s. It will also create a S200 million fund to clean

—Segregated ballast on all tankers; up oil spills and compensate s -ic ti nss for oil pollution—Inert gas system, on all tanker s : dama~~ .
——Backup radar systems, inc luding colli s ion avoidance • IMPROVEMENT cii fed eral ability to respond to . ad

equipment, on all tanker s : and pollution emergenci es I his-c direc-red the appropnate
— Improved emergency steering standards for all federal agencie s . part icu larly the Coas t Guard and the

tan kers , Env ironmental Protection .-\gencv , in cooperation with

V.l~~. l3~~N .~se I5
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state and loca l gov~mments to imprns e ow- ability to con-
tain and min imi Le the dam.uizing cffcct~ o~ oil sp ills. The
goal is an abi li ty to respond ‘ss’ithin ~ix hours to a spill of
100,000 tons.

Oil po llution of the oceans k a serious problem that
calls for concentrated. ene rg et ic . and prompt attent ion.
I believe these measures - o t i s~it : : t c  .ir ~-i T~-c~is - t’ pro~ ran1 to
control it. Mv .-\dministration plcd-~cs its best effort s, in
cooperation with the international community , t he Con-
gress, and the public , to preser~e the earth’s oceans and
their resources .

JIMMY CARTER
The White House,

March 17 , 1977.
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Office of the White !iouae Press Secretary

THE WHITE H OUSE

FACT SI!F-~~T

ACTIONS TO I~t~DL’CE ~IA~~ITIME OIL POLLUTIO N

The President is consid erin g .1 s e r i e s  of possibl e  i’-’~~or ,a l .,ove~ n-
Inent ac .c~~o to  t ea l  w i t h  taO :~ r~~ble~ of  ‘~ar 1ae o i l  ~~ ll~~t ioa
caused by oil tankers. ‘ t ~on o  trtclu de:

— U . S. r a t i f i c a t i o n  of the tnt er: ’. at t en a l  Conv ert t io n 4
for the Prevention of P o l l u t i o n  f r o m  Sh ips , l~~73 .

—— Regulatory action by tac D e p a r t m e n t  of Transport a-
tion to es t ab 1j ~ h r o e  U .  S.  standards for all tankers
entering U.  S. p o r t o .

—— Sub miss ion to Conci ress of oil sp ill liability and
compensation legialat ion .

—— The establishotent of a U .  S. ~t ar in e  sa fe ty  I nf ~~rrra—
tion System to identify t a n k er s  w i ~~.h long ~iistcriesof poor m aintenance , accidents and pollution viola-
tions.

BACKGROUND

The rash of oil tanker accidents which occurred this winter off
our east  and west  coasts has brouqht home to us the i ssrious
risks which arc involved in marine transportation of oil. Oil
pollution threatens some of our most valuabl.e n at u r a l  resources
—— the ocean , its Liviaci inhabitants , our botc hes and our  shoro-
lines. Oil tanker accidents also endan ger human l ivas , and oil
pollution can jeopardize the economic security of millions of —

Americans who live in coastal communities.

In his Add ress to tha Nation on February 2 , the President  recoa-
nised these risks and the need for timely qovernmant action to
deal with  the ~roblom . In response to the President ’ s concern ,
the Director of the Office of Management and Dudoet established
an interagency Task Force to identify possible solutions.

The Task Force rec otmuended to the President that he also consider
action to reduce marine oil pollution caused by operational dis-
charges from tankers. The Arc’o Merchan t , the Sansinena and the
Olympic Games hava bean the subject of much public concern. Such
tai~k.r ground inas and collisions are a serious problem to the
localities where they occur. Ftowevcr , they aro not the mai or
maritime source of ocean oil pollution . Oocretiona L discharges
from oil tankers and other vossols cause a far qreater total
amount of oil pollu tion than accidonts . Thero fore . the act ions
which the President is considering doal with both problems .

Tit! INTERAGENCY OIL POLLUTION TASK FORCE

The Task Force was formed on February 3. The Office of Manage-
ment and Bud ge t chaired the group. The following agencies par-
ticipa ted :

Ds~artme ’it of State
Dep~Irtment of the Treasury
Ospa r tatent of Defense THiS FAGV IS ~~~ S~~\ ’ -\I III 1’l~A~ T1L A,B~~

R~ M Citi k lcUi5,~ l . l i .1t~ it) iii)t ; __.
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Department of Justice
Depa r trser — t of tho  In t e rior
Department of Comr.o-erco
Department of Transportation

I’ Federal :Iaritirte Commission
Environmental Protection Agency
Council on Environmental ‘~~al ity
Federal Energy Administration

Subgroups developed proposed ini t ia t ives  in five areas:

1. Ships and ship systems
2. Crew standards and training
3. Oil pollution liabilit’z~ and compensation4. International conventions
S. Oil spill response.

I The Task Force contacted representatives of more than twenty
interested sue! ic or-~ar1i:ations .a r,d several States to solicit
their v i e ws  and succestions . The organizations included en—
vironment-il sroups, t he  oil and transportation industries, oil
spill clean -jo comnar.~es and maritino unions. Tha States included
Alaska , California, Florida , Louisiana , tiaine , lassachusetts ,
Oregon and Washin gton. The suggestions and views of all of
these groups ~ce being carefully considered .

OBJECTIVE S

The Presi dent ’s program is designed to meet four objectives:

1. reduce oil pollu tion resulting from oil tanker acci-
dents and opera tional discharges;

2. improve our ability to deal with oil spills when
they do occur;

3. assure that any citizens damaged by oil spills are
fully compensated for their losses; and

4. reorganize Federal oil pollution programs to make
them simpler and more responsive .

APPROACH

Pollution of the oceans by oil is a global problem. The United
States is an active participant in the Inter-Governmental Man-
time Consultative Organization , an international forum sponsored
by the United Nations to formulate programs to reduce vessol
pollution and to ensure safet~j of human life and vessels. The
President ’s intern ational initiatives will involve working through
this international agency , as well as bilateral discus sions with

— major shipping nations, our trading partners and our neighbors.
The President plans to communicate directly with the leaders of
a number of major maritime nations to seek their support in

1- this effort.

On the domestic front , the President is considering strong ad-
ministrative actions to upgrade U. S. standards on all oil

I tankers entering U. S. ports , as well as on the crews mannin g
them . Ha is also considering action to upgrade several Fed—
eral programs designed to prevent accidents and respond to
spills, including Coast Guard ’s tanker examination program and

L information systems and Federal oil spill response capability.

[ 

Wha.4e House staff and the Office of Mana aement and Budget spent
yesterday on Capitol Hill. discussing gos~ iblo solutions with
Members of Congress with a spacial interest in this area and
with their staffs. That process is continuing. We hope to have
their recommendations incorporated into a final proposal to be
announced on Friday .
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The President tcd~ -~ i n n - ~-~~ :’-- - ~ i se r ~~-~ re~~~~~~~~~ ed F-- ~~er
rent act~~5ns to ~ei . ~~-~“- of  ‘ a r t n e  oi l  ool -ut:cn :a-e ~~~d
b~ oi .  tan e rs .  0-~sse

A oar.  : o -  s r ’- n t : o n a l  r :~- c e
s t r~~ct - : a : .3  :er  I tar S
and ins ::: .

• Re~~u ! 3t 5 r ~ aot :- r’ . - he ep~~~~~-’ -- - ,t  s f  Tr

ne: s t j n f a r d ~~’ f~- :  a I  :~~~~er s  ~~~~~~~~ u . S .

~ u a r d  ~ r r o r a ~~ to h o a r d  an d exa min e f : r - ~ .~~o
oi l  t a n k ~,: ,~ e o t a r t n~ S .  ~ cr ~~s .

• C . S .  rat~~f oa t~~on of toe :nsernat -no - ; ‘r ~”er . t :on f o r  toe
f oe- . ‘~~ s ,

BACKC3 CI~ 0

As anno ~ :ed on ~- : a r : h  ~~~~~, these ~ea s e r e s  ~~~~: :ned to
the orce~~:- of  o~ l t a n - ~ 500 5 - --~~-~~ :-

-

frequeno l~- in ane ned: — 
~~. ~a : s ~~~~~~~~ o-~ r.

actior.s I! a l so ~,5 : -9 to :Cdu:e oil ro n oau sed ev 3 cer a t ~~:o a l
dtsc har:es f:so tao .’~’:s.

The ?res~~de- :  ~~~ios to —~— u n ~~ea t o  d ect -:~~- -t- to e  .e,sders o~3 nurrer -~~~ : _ o — - -a :::ns ese~ ~~~~~ :-o:: f r
strengthened so~~~~~~_’ns :s - - ~- cr l d - - ~~~de  en’:~~:e n ’s nt3 L
proble m . he ~n~~te~ os ..~~~ a~~~~ 0000 o-ee to tarot: I O C
ac tively toe :.-lter—-c. - -n—e:ta ‘ r~ tins :en~~~ tas _ ve C:0~ nt~ at tcn ,
a speca a! ~n~ ted Nat ~o-.s a- o c r : - - 

- 0: :rro’ ~~~at e  new ~r :crir~s to
reducE ve ssel -scurre os : o l l a t t c r. .

The Press seo: s J3—est ~ o pro-nran ~s stronc and :omcrehens’_ - e .
.1 It  t r c lu d e~ o:t~ ~~~~

- n i s : r , s~~~e so: lso s l a t t v e  a c t t c n 3
four of toe ?res. f~’ns s ~b ’eot:ves — r educ t i c r .  :n t a n .~ s r  ~cl1utior. .improv en ent~ ~n s p ~~~~ re sp cnsa . a S S u r t . IO c copensa t ~~:n of
damaged c~ stzsns, and reorran ~ :atto of governoer.: prrcraos.

The reco~~ended a:tsons were f~ rmu!ated after ron sulta tson w ith
environmental croup s, the o i l ~.nd t :ansoortat~ cn andust:se s , oil
spill clear.cp co~~ ao.tes and osr~ time un~~,os . To . add~ ticn, t he
$ugg.sticns and v~ ews of coastal States ware ~cLtci: ed .

TEE PRESIDENT S PPOPOS~LS

1. The Ir . terna ~~tr ~n a l  Con~ent:on for the Preven t ion  of P o l lu t ~ on
from Ship s , i~~~3

The President wil l tran s~ st this important tnte rnat~ onal 3nven t~~on
to the Senate its nd v ~~ee and consen t  sod -..-i ! l  5uSmst
m .nting egi$ ’atts :i rent ocnth for Jor.qressional ~ppro vaI . The
United States was a eader in the davelcpnent of shts Convent ton .
commonly known as the ~~°3 ~4artns Pollution Conven tion. I t  is a
far— reaching tod comprehens ive agreemer.t uhic~ wil have an
important ir~ act on m ar i n e  oil po l lu t son .

The Conventi on places stringent controls on oil discharges from
ships , including  f~~r the f~~:s t time , dischar ges of light

refined petroleum products . I t  requires searegated ball ast

(OVER)
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for all ~ew tSn~ers C. ~~.‘ ; et~.-.- . _~o ooa - -  SE -.~~l -:!. f t s c h s r
aonit:rin~ are :ont rc  -~ : ...~- - o . .  :~~1a :~~-~~:-oo. - r s  - :0 :2:: ~an~ S I _ i S  ~o:
arran. o—ri z ~~ _ . . e :: . . _ : ~~~eo: . - :~~~~~...:- . r :rts of
signs r ’ : :: the -o- ::- — - __ :-‘ r - ~ :.~~~ - - -
te.OucO:3 - : .

The Pr I:~o.o is f ~~~~~~~ o.~ :.::- :~~:oe~~~~c 0rtns:cO -ts:~~:n to - i ~~h io  -
~~

days ooo~ :s - . :- f::- -i~~ .’r -- e: :e-~ oil. ~:r.~.eo ~-:.- i-ir. :i. to.: . i_i
by law , , -o :-~o:t~~ - Os :-~:21o~ ~~~~~~~~~~~~~~~~ or:~ css - :
t icr .a -.~~d. ~~~~:~

- - - 1o-c~r:. ..~~. 1.00 - -~~~0 ~~~ . :- ~~e . e.. :0
tCn.s enter !:._ .. .~~~~. ;eo:~~. ~o.e~’ ._ i_

1. ci,t~~ :-:o:-’za :o s_ .  o~ w bn- ~so~~.

2. Seg v i:-~ ~~li: er. :11

3. IO.~~-t ;~~ ~~3tS~o.s on :~.l :r’.~e OiO~ eOS .

Z~ • 3ac~cu; r sdar s:,~~:e:s . I th  :o~~~~s!co. :-::_ ::o:~ -: .:::- -o - o c a~~

5. Ia;roved eoso.eno- 5 : ’ S r t - - ‘t5Ct 1~ Z C ::: L.

These oe-~-_ il;-o:r.o.o.s-~:il.. :: . s~~~. - ‘: : s~~ -. - - - . :~~ -s :-‘ i:: . The
the ._e: ,o.._ or.  :: : : : : o . : c : : o  ~~~rt ~~ - .;- -:~ s.:ero.at:-.e~ .~nt:h :ei :eshown os  to:_iz~. l_ ~ d

The PresLd,oo ss-:e-:..ail.y -icso:’.l,~_ - ~e: the ~~~~~~~~~~ of leratco
Magnuson Lo.~t t.:s ~C05te lo.~~er:e lc~r:tt~~ OattCOs osli::o.: 0: o_ir...ce r
All cf the O . O~ I ICsS :t~~d.n-s-: a : - s  ;~~~-~ 0.0_i 5 C:  sc et .:r.~baa enoorse-f o-:o: i ~er~:d -~:

Ship :or .stru:tt-on Srid -_i I : tent  stao :arf s so’S not effe:t!we oo..535 ::u; .ed .:t’
a ssrcn. ~ e n f c r o ~me r.t ?rcso’~~. Thei--~:cr? , :0e ~~~ sI :snt  is :lr e 10.g th~ e;aro-
cent of ~~~~~ act she -;: ‘- o :- .a--: :: Ce .ri :lc .co.~~: e :rtS -o u~~- -rsee -

~~~
present ln:ernati:r.&L 3::-en s: : a~~~en!on an_i oer:~~:::asIcn. C:n_ i:r~.:t::r. an:
equi nen-t spe: ;io:t.s are -:5:0:-st out ~y s.L! :aos:_-se nst::ns . -~.oeer , toe
quaLity of inapect~cr.$ b-j scoc nations falls far below ~ .T .  ;ricti :e .

-In adCitt on  the t~nited tat es w i l  propose toe t ediit e sche1u .inG a:’ S

iaternseioaa.~. 000Lfeterlte :50 the serly fa.!l :o ccns:ae: these :rnatr..c:~cn to:Inspection measures. Th~ 1 . 3.  w~I.I. re:c~a,r: that techoiC5 . ;reparatc~ ’ wco~be done by the In r-~c errr.eotal :-tir: tuo . :ss_i2.tat :ve Cr~ano.:at:on thIs
• $~~~~ s~~~er to ensure -sz’fe:s:-,-e iaternat!ona~L action.

kathority for the dcCesti : attlon ~s ;rcvi~e- ± by the Forts w.d Watersays Sifesy
Act of 1972 ( PubLic .av 9I - 3 ”-D ~ whith prev~dss the ~epartne rtt ~~~~~~~ a :o:~~
to protect u.. . waters a.~ainst ~cllu;::n. Th~ s~ stanfs.r~s v~~J. re’o-_ice :c1 .
tbrou* both acc~~ent prevention a:if reoucojon ~n o erat~ona I discs~ar~.s. ~description of these requ~_i~eaents follows :

Double bottons reduce ci. spills caused b~’ tanker oucdin~s. Stu~i.s of ~reune-ings conclude that in -5 so 90 percent of cases no oj~. outflo~ .sl.~ bsv~ cecurredif the tack vessel had had a double ,:ttc~ . The eq-aire~ent will. ~~~~~ o&iy to
~ev vessels. 0c~bj t bott oms can also Its east for part of the re~u~o’~d ,e~reget-
d ballae t space.

~~~res*ted ttallut provides tan.ca d.Iicst ed exclus ively for the seavatez which :s
e rriec by ecpty oil tankers for b s.L.&st. The use oL’ separate clean tanr .s ~ee~n~that ~o oil, is dischar~ed along with ballast -eater. DebaLiasting a~d aasociate~tank v .zhij ig fs the major source of  operat !css! oil ;oL!utlo~ from t&C.Sers. sal -
last tanks on new tanser s ta n also os &rrtcgad to provide protecti on against oil
outflow in case of accident.
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The 19’ 3 ~!arare ~r i  - _ i t : co  Ct r . - e o : : : o  —ar~ s o n e  interr.at~ cralComn1.n:ty’ s sc. - e - t ~ -o • :e  — o f  ~ :o.-~ t o.:~~o o.  c-f seor~~ ated baLisit .
Coast  ~uard r-aaulao - -ns :-tro’o.tL-.- req : :e toe svete-’ an al l
new tankers over ~O Il’-~ :~ ~~ ott t or e , fo r e : : o .  and dcres t : :.
The rulen~kinc rr—o- -~ -a: t~ da ’ a s c  ::‘:ers e:-::st:o.n oso ters.
These ‘e t a , s i s  to o.  aco.._e’e seo:~~oaosd taLla~ t oaos::l:o b’-
dedicat:oc : e : t a i n  :i:-oo tans s to ballast a~~d - o d : f ._ - : n o  p :~~:ng
and pur .ps .

I n e r t -~~ -: s - -cy ’--~ :~ d ice the dto sr of e- --olcs:o-.: wh:cb os’
at t:re~ ._t:: : l  0ar. -~ 3 0 5  0 . :  : u I . ,  ~ o : n 5 r . _ - -  d-_ ir :o. :  oso~~~~ os r . : o o ,
but a l so  :o. : 0 :  - : n L n : t : o o , d-_i r~~o.~ o’ ls-s t ‘.‘o s:e.
The Saosio ~ o_ i , ._:o::b e - :rLod: Los ?.ncelos ~a r : - o  :n
w hi le  z a t . _ o~ :a l a s : , no t oe r t  ::-s sys: e n .

C u r r ent  U . S .  t — ’c - : l S t i : o . -j  r ’s~ u : r e  ode s ets-’ f o r  new ~‘.S. tankers
over I C O . IC~ .~e s d - .- - s - - .n - : t t~~~ 5 .  Th~ :royo~ - -~ ::c -~- :.l 3 1 5 0

to e < i St i o c  t a n - - s r s ao: -~o re :~ o. f l - in -.‘e s s e l s.

p a ck -_ i r r5dsr  s’.~~t3~~! or :” :d,’ r e d - _ i - -~_i ot  osn~~c 1t’- - .0. 5 ’ S  - S f

ecu : r o . c n t  :a ._ :~~ - s .  - 0 l _ ~~~t0 o. . . : : -c e  : : -~n -  :‘o. 0-S
to a u t o r a a t : c a l L ’ , - r r - l~T~5~~ 5_i5: ~T~~r s:::- so a a r
when deose rcus  s::-~:_i o : :ns :r:se . :05 -s:- :oo,~n

_ als: rrc--:d e s
in f o r o a t t o n  to the  -ore s- for ~:oe- ~ver:no to :--n:~ th e
danger. The s . s  t o r e  er a  r : s o  eff -~ct ._ .’e nn-~ ::asta_ :~ ofl-_ ieoo~zone where ‘feseel t r a f f: :  :30:-sons 000 -ern .s t:~ aro ~ ..3 . roots.
requirenent -t: I apgls to :otn new and e:-~~st:no :esse .s sod -could
be effect:ve to r ex:st:oc ‘.‘sssels wtto:n 1 :ears -of
rulemaking.

Improved en ernen c :’  st e e r : n -c s~ zo.d~~r d s  —
‘

-
~~~

‘
~~~ be drafted . C_irror.t

regulat aor .s  1 —r o s e  r e c -u o _ i i : : n y  our: : :  s o -e n t s  f or sore cc r c on en t s
of tanker stser:n-o oser ~~O t O 2 ~~~. 5 .  :-‘n - - : ~~e— o o t s - .- h _ b
f u r th e r  :rp::._-s r - �l a:: :ty h v ~ bet.~ :en:.f:ed.

3. Crew Standards and Traintoc

The President :s order :no several actions to io~~ro ’;e the ~uali!i-
cations of crcvs that nan c:l tar,kert enoer:oc o:r ~crts.
These actions are cart:Oulari- cructal because :o.unan e r r o r  :s
involved in 3 O — ~~5 ~ercent of all tarts : a:rt.dents . The in:ted
States imposes r e l at i v e ly  s tr i ot  s t and a rds  f o r  the U .S.
Merchant Mar :ne , but strtncent ~ntornst:ons1 recuiremerts f o r
crew qualifiostions do nct exist . However, the Toter-
Governmental Har :t : re  Ccn suloao : ._ ’e  ~rosn:zao: :o  t s  developinc a
major dr a f t  convent:cn or tb.e su:’ect f:r neaot:at~on next y ea r.
The President “iews t h _ i s  e f f o :t as a ra;or :nternat:or.al ctocrtun:ty
to upgrade crew cualifloatiors. President is directina
the Departments of Transcor tat ion  and C.oe’rer~ e to review the
agenda (the draft convention) for the 1978 Conference on
Standards of Watcnkeepir.q and Tra.nt.no to identify additior.al
reqtsireme nts which should be proposed for consideration . In
addition , the ~epartmen t w i l l  i d e n t i f y  all recuirements which .
if not included in the 1979 Coovent~on , the .S. should impose
on crews of all ships enterin g L’.S. por ts .

Nationally , the President is directinq Transcortation to take
immediate r e cu l a t o ry act~on to :r~crot ’e standards for U.S . crews.
Requirements w i l l  include exper :once by class  and size of vessel.
or training and demonstration of croficiency on ship simulators .
These requirements will apply to b o th  issuance and renewal
of licenses to ships i~astors , man es  and Federa l ly  licensed
pilots. More emphasis  w i l l  be p laced on requi r ing  deck
officers to demonstrate impor tan t sk i l l s , such a s rad a r
operation and in t e rp re t a tu on , ioete ed of r e l y i ng on wr :t ten
•xsminations. Finally , ceaulattons will be issued to require that
crew members in char Te of cargo t r a n s f e r  operations be
specially trained and examined .
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4. Tanker ~ca o-d :no ?ro:~~~o- ~~~ :‘ ‘ ~~~~~
- - - --~ ~feo: :nformation Sy stem

The Pres :d”-.t :s direco: . -n ooa - ‘rt :-.-o :oune-d:stel’- - each
f o r e i gn f l a ~s tint er ‘-~n::n enosra U .S . ports :~ L l l  be boa rded
by the Coast luard and e:<ar:ned to :nsure that the sh:o neets jIl
safety so.o en ’.’: -or.rer.tal ~rcos:t:on reculats one . Tsn~ .sr s cill
be board-s d o ~ sss: arc-:  a ‘ ea r  ar.d or -re  o f t ~~Any def:::~~nc:es :r. t h ’  :ao :er s :r-tdit:~ o. be : - - ~ -_ i: red to
be coors:: , : 0 : _ i:  toe C : s O t  _

~ rd C5 t a n  a ~.forei~ n t a n t _ i r  ::art:no :n- oao- . ?:-:s :boot ~ re’f:s:ort s tothe Budget f :r to.e o-~s:: f : o c a  ser r e _ i -_ i - eeoc - f addit:nnal fundo. r.q
for  td:z urooran .

The :n:orr-s:::n . ~athe~~-od’ fo0~ toe ~car::-: -sr-trrar ~~~~be f - s d  on:: a I’. . ‘a::os Sa f  so I o :~~r—a t:oo. - o r - ” - c:: :h
be establ:-~h~sd to .: t 0 5 0 : O f  t h - _ i  a r t
rec~ r ds of a l l  c o o r s , S .  s o d  f:r-s:o’ n:sr:-c ‘ . ror t s .
Coast 1_ i a r h .  :n:-:ro-sz:rr 5 - stors alr~~e f- : 0 0 0 3 : 0  of t h i s
:n fo r r ~s:::n f o r  - .5 - - -osse s.  S~~n:-: ~4 .  o f  :~ r o—r o:t--d
enters td ~~ count :; n frre:~ o t 1 0 -~~~~ O S .  I t  1 5  :r’po rt ar .t toat
i n f o rn at : o o  on t o _ i s o - -se e d s  s l s~ h~ “a: s _ i l e  t o Cac:a:n s of
the Port at al l :i’:: U . S  - ports. To: ?r~ S :deot :s also
direC t~ 0o~~_hao to - ’ :ror- r b- _ i -~_i ro ro-s o~~~ s :n:t~~ste ~ot:or. t O

• r ecu ::s t ha t  t he  r . a res  o f  tao~:e r 0-- o u r s , — a-:: st:-o .s brcld ~ rs ,
and chin _ ie~ in  - .51351 n o - e s  be f:s: r—e-b so_ i o~ de ~- ;a_ i1a : - e
fo r  i~~:l-.os:on toe Uar :ne Saf-o: l - 1ofor—ato:o -~~t~~’-. Td:s
system ~:ll eniols toe  Coast luo:_i ro:rct : i 0 0 0 0 _ i f”
tankers w-h::h rav e 1000 : r : 3 0 0 0 1 es  of m o o  rssnter .ance, rol -_it :cr-
violations on-f acc:deots. b c e  ~d- ot:fo d , such tankers can
be excluded fr o n  U . S .  ports , n e C e s s a r y .

5. Co~~~r eher.s: ’; e ) : .  ?oll - :tooo. .:ab:’_it- .- and Cor-per.sat:on Le :,la:::n

The Secrets::’ of Transporta t ion w:~~. s::r:t to Congress  or . t h e
Presid ent ’s :eoalf td ~~ Coom rene n s_ i’e To boll:t::r . L:sb:1o tv
Compensation .\:t of -

~~ - w h : c h  reola:us th~ 0:000c.t friomen:sd
and ove :iatpoo: e:’stsrs of ?-sdera . and State o: s~~ l1 l:a b:’.ot v
1a~ s and ccorerc-i::oo f’:nfs ~: : th  a s : r . g le  ost onw:de frame~ ort .
It estab .:she s cor e n a t :~~nal  soanda :d  of  so:::: l:abil:ty f : r c o l
spills whether th~ source ce “555515 , r:pel:res. te:~~:n a ls  or
offshore fo::lit :es. It a lso es:s:lishes a S2-7 3 ro.lli on f u n d
to cover cleanup costs and to assure f a l l comoen sat i on
to vic tins for virtually all oil poll:t :on danaces. The f’~ndconsolidates three  ex i s t irm ?ederal c i l  p c l l -u tj cn  compen-
sation f unds , the Trans— .;laska ?ipel : re  ~‘-:r.d , the ee:~ ster

-; Ports Fund ar.d rare of the Feder al Water Pollution Contrcl
Act Fund. The corpensatacn provt ~ ed ur d er  th e  leqislat :cc is
extensive . ‘or examole , el :~~:ble clalOants include
fishermen whcs~ usua l fishing grounds are polluted and resort
ec~~unities whose peak vacation seasons are ruined by oil-
slicked beac hes.

The Administratio n bill i s based or lecislation which has been
introduced by Conaress men Murp hy sod Siaggi and is now under
considera tLon by the H ouse ~c r ch an t  Harir .e and Fishe r ies  C3mmittee .
The Admin i st r a t :on  b : L L  r -e ise s  the ninimu~ liabil:tv f or v essels
carrying oil in bulk t o  S 3 1 ~~, C C O  and removes th-s S 3 C  m i l l io n
ceiling on l i a b i l i t y  f o r  super t ar .ker s .  I t  also p r o p o s e s  a
mechanism for States no participate the Federal compensat~onsystem. Another chsn~~e will allow toe Fund to provide comper,ea-
tion to Federal  and St e t o  sacocias wh ich perform pos t - sp i l l
environmental damage assessnents .

6. Federal Oil Po l lu t ion  Response C a p a b i l i t y

The President is d i rec t ing  the Coast Guard , the Environme nt al
Protection Agency , and other responsible Federal  agencies to
begin plans for upgrad ing  the i r  capab i l i t y  to respond to , conta in ,  

- 
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and mitigate the damac:n~ -s f f ~~:ts -o~ o:’_ sou ls in cooperation with
State and local Ct’- C 0 O ~~~~~ 0 . t 3 .  5cec:a~. a::~~~~:cn ~~~~~~~~~ be given
to spil ls  wh :c oo oc cu r :nder e:~t:eo- O ~‘ssto r ccr .dit~ ons.

The framewcr k f:r 0ocrd:nat:c~ of Feder al pcllut::n r’~spons eac tiv i t i e s  is  e ! t w l : s h e d  ho- ore ‘ S t l  or a l C~ n tj ncen :o -  P lan
( 40 Federal  ? .sc-lla::ons l 5 l O ~ . Th~ Coast  Guard ~o.d too-s
Er,vi:oruoer.tal P r : : - s o t o,on Acer .:- are the lead a _ir.::~ s under
the p lan . I n t.-.e:r a ss :_ i r e d  areas of  respor.s:b:1:ts ’. each acen c- ;
predesicr,ates Federal :r.—s:eoo 0000dirators ~n-: Ire rsscons :o s
for direct:ng toe 5 5 05 : 0 1  :e~ :cnse - 0 5 0 .  o:1 sp _ il~~ -:0:-ar .
The Nat icoal  Plan os sum~~1-sr --~nt-o-d. ho- Peo:: ra l  5oOs;:r ~so P L ~~ns .
which  prc ’f:de “ or : o cr d : n a t :_ in  of  ? e - b - a : s l ,  S ite ~r.d localgov ernment r e s m c n s - o  “ f f o r t s .  Thos resp onse s y c t e n - . m a r t _ i c u l a r l y
th e Reg :cn al  P l a n s , o - : l 1  be r ev : e w e d  as oart of the ?res:den: ’ S
oil po llu tio r .  ~o r c c r am .

Prese n t ly  the Coas t  Guar d  car. fel:’:er pcllut :-oo conta:o.r---:n: and
cleanup e-o~~:or-ent  t o tn~ scer.e of a sp:ll  w :t n : r .  n a _ i r s .  T oe
Ad~ i n i s t r a n i - o r. r l a r .~ to  ~s - - s l - s s t ~ the costs and feasib:l::’: 0 0
upgrading th :~ :ama::l::’: to or t v :_ i :  ade-cuate response ~:tn:nsix hours f o r  a sp i l l  o: -ap tc lIO - .b -D -D to ns of

ADDI TIONAL I~~IT TATr’Z 3

Along with the os-or sct:O0.s ~-_i so discu ssed , the Pre s :den t  os
directing the S.s::et~~rv o f T ra r .sacr oa t :or .. on c o o p e r a t i on  — : : n  th e
Environmental ?r:nectorn Agency i~~~ d other a o pr cp r : o o e  acenc :es .  to
under take se’:e:sl s t-_ id:es  of o ther  p o o r - : sine :ro:ra-s and :ecnn:~ ooe s
for red-_ ic :og rarare o:l pollut:or •. These st-uh:’:s -c o _ I

• An evaluation of the coSts  and benef i t s  of crude washing .
a system wh ich ut i l i zes cr_ i de  oil to clean carn o tanks .

• An evaluat:on of des:mn , :ons t:uct :co and equipment s t anda rds
for tank barges which  carry  o il .

• A study of long range vessel surveillance and control systems .

• An evaluation of devices to improve mane’averioo and stopp ine
abili ty of larae tar.kers, w::oi research to include the use
of ship simula tor.

• A study of the f cc collection mechanism for the comprehensive
eLi. pollution fund .

The Secretary of Transportation will report back to the Presiden t
after 6 months cn the status of these studies.
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AP I E N D I X  C

ANA.LYSIS PRO CEDURE S FOR DETERMINING IMPACT ON b~iE

MARINE ENVIRONMENT

PRO BLEM ANALYSIS

A s ta tement  0o t - t~s hazard represented by even ts  le3da rr~s t_ i~ damage
to the mar ir ,e environment must Consist ~f at least  three elements:

X vessel is involved in

i event at

Z location

The vessel may be cnaracterized by type, route , si:e , an d caroc as
shown in Table 2. The event may be either an accident event or a routine
operations event as shown in Table 3. Damage to the ouarine e n v i r o nme nt
is strongly dependent on the location where a vessel is involveu in an
event. The location can be specified in terms of its proximity to the
shoreline or specific items that might be affected by oil outflows or
hydrocarbon air emmissions as indicated in Table 4.

Speciflc hazards may be identified and defined by using an X , 1, and
Z factor from Tables 2 , 3, and 4. Specific examples with which this study
is concerned are shown in Table 5.

Table 5 represents the two most significant ways it is possible for
U. S. tankers in domestic trade to contribute to damage to the marine
environment.

In order to estimate what environmental effects these hazard scenarios
may have it is necessary to estimate how much oil is currently being dis-
charged to the marine environment as a result of ( 1) Accidents to U.  S.
tankships in domestic trade , and (2 ) Operations of U. S. tankships in
domestic trade. Once estimates of amounts of oil imports from these
sources are made , then these estimates mus t be related to damage to the
marine environment.
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I Table 3

L’~~ 
Factors Characteriz±n.~~t:ie EVENT 

—

I n emarks

Accident Events

* Collision, ra~~~.ng, ~roundi r.g - -

Flooding, capsizing, fr ~underir.~ - few i-~ents , u~~ a1ly at s~ a

* Fire/explos ion cargo- -~~ten burns rather than
L--cause oil pollution

* Structural failure largest single source , usually
occurs on high seas in bad weather

Personnel in~u~~.- - - - 
- 

usually doesn’t res Ilt in oil outflow

Breakdow~n~ only if concern if it resul ts in
- 

.. - another casualty causing hull
- 

- 
- - - - - 

iut~~e

Cargo transfer mishan relatively minor source of oil
inputs

(Note: Events indicated by(*)often involve hull damage and oil outflow.)

Routine Operations Events

Oily mixtures

Cargo oil discharges

From Cargo Oil tanks~(refer to Table 3a for
description of circim~ tanees
leading to discharge from
cargo oil tanks)
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J~~~hle 3 (cont’d)
[ “Y” ~

‘
~-ctors characterizing the EVENT

?rcyn ?un~tproom ~il-~es

-~-achjnery space discharges

Engin~room bil-~es

Fuel ar1d lub-~ oil Dur~ifiers

Tark~r gaseous ~missions

-~arir.o boil~r flue ~ s°s

Hy~roca~~on evaporation losses

Solid wastes
cargo

Tanker/sedir~ents

H Garbage

Sanitary- wastes (Sewage)

Miscellaneous tanker discharges

Inert gas syste,~ flue—gas-scrubber I

eff].uerrt

Boiler water blowdown

Miscel1aneou~ oil discharges

Main deck drains

Drippings from deck machinery- 
- 

-
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Table 3a
Circums tances leading to -~iacharge f ro~ cargo o±1 tank -~

‘-schgrge s froN t~~~k v~ssel carco oil -

~-~r~-:s ar’s~ f~’o~ i~~r fc’11owir~ ~et o f

I. c3one oil re~ air~ in cargo tan~-n- af ter  -tnount of c~J loft ~ fl

~isc~a~ge of cargo (~~~cel~a clin~~~~e ~-essel ~an ~
-‘- dnc~ -~

arr retain.~,ent~ ~~~~~1_ ?  - a t — -~ - -‘ - -
~~. 

:-~~: te~
- r~ z da~

s--stem --ie3~~c” ~~~~~~~~~~~ -y

practices, an-~ C-~~’i

2. Water ±s introduced into the vessel
and r’d.xed with oil left on board

a. T~irt:, cargo tanks are ballasted determ -~ned h~ amount of
to prov~.c~e r~eparture ballast ~e~ art ”—e ~-a l l a~ t o~~od ,

avoi-~e-
-
~ ~ r 53T, PCE-T

Dirty cargo tanks are water determined by amount of
washed to provi’~e s-oace for clean an y-a l ballast
clean saltwater ballast needed , ayoi -~e-~ ~

S~T, DC~’2’

c. Dirty cargo tanks are water
washed to remove sediment which
settles out of cargo (routine
cleaning to keep down sediment )

d. Dirty cargo tanks are water usually confi ned to product
washed to r emove cargo residue i carriers, not always necessary
and sed1i~ent to avoid conta*inationof next cargo

e. Dirty cargo tanks are water washed
to remove cargo residue and
sediment (and then -ventilated until

4 gas—free) to eliminate explosion
hazard on th~ ballast voyage

f. Dirty cargo tanks are water Normaliy recuired at
washed to remove cargo residue 18 month to 2-year
and sediment prior to entering inter~ols
shipyard for repair work 

I
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c~~~~ ar.ce~ l e i  c~ ar~0 from cargo oil tanks

3 . The oiJ~v - ixt~ires (~ e:~ -‘- i -
~s

-~~xtu ro .~ ~~ j~~~j  
~~~~~~~ oil cor~~~~t )

c— °at’~d ar9 z~~c-~ -ad ~ f in one or
ncr5 ‘f t a-  : lcc±nz way -~:

Th~
’i ~~~ ~~.s cha rg ec~ -

~i rectl:- :initay ~~o ~~ tao
ov~ rb oard wit~ cut a~~r effort  ~ischar~~ cf -ji found in
to separate th-~ oil from tho F’-PC~- , ~~~

-‘
~~ ll~~, l°b~

* ~~ ter an- rotain the  oil on ~~~rer-t~ to lC~~~ ~~~ vent~~~a ,
board . an-a ~~ ~~~~~~ l~ 7 rroh±~-it-

~is~ t~ar~ o of eil~ ni:~~uros
in mos t cases

b. All oily mixtures are rctain~ r~ ~r~”en’~s on t~ae av~ilabilit ’~on t :~e vessel and ~isc~-~ rged of ader~uate r~certionin port to a recention facility facil~tie- in th~ ‘o~~ts tho

for oil-- wastes. vc~sol -~ses

~ffectiveness
c. Treat oily mi~~ures or. the depends on treatmont

vessel to separate the oil from processes ar— oc i ,ri-t
th e water. Discharge the water utilizeA on th e vessel
and oily mixtures meeting and availability of adequate
apnlicable discharge criteria, reception facilities or
~etain the rest on board to ability to mix retained 

- 

-

mix with next cargo if compatible oi1y mixtures with next - -- 
- -

or transfer to reception facility cargo .
for reuse or disr,osal ashore . -
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T~~’~e L t
tZ ” factors tharacterl.zing the LOCA TIC ~

Location 
_____ — --________________________________

Coer. Ocean , over ~C miles from shore

Ocean , in ~~.cinity of exposed shoreline

ck” shore

Sar~dy beach

Vic±nity of coastal iclet or estuarj

In rive r or water way

In harbor

Supplemental factors

?r~~cimity to shellfish beds, other
fisheries resources

Proxi~dty to human population concentrations factor in flre/ ~~cplosion
ef f ects

Proxirdty to higJ~ valu e proper ty factor in fire/explosion
susceptible to fire/explosion daiiia~e effects

Proxi~iity to yacht harbors, marinas fouling of boats

Prèxi~ity to recreational beach areas fouling of beaches

Proximity to wetlaMs, saltinarsh, etc biological imcact ,
difficult to clean u~
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r~bl~ ~ ( cont ’~~)
factor ~3 char ~i c t r ~r~ ~~ th~~ LCC:~f I ’ ~~

~ete: The Y” factors ~rtt H.~re.’ the ~~~~ 
,r eiAerta l oi

schar~es In a ~iur*’~r ot ’ ways :

~~ ~‘r.~~’ !or~ es

1n
~~~~

’
~~~

i tv  of va1uah~e

eon ir.~mont of soiIi ’~d ~~1 ‘~o’-’ ‘ut ~o ~e’~ or c’r ~”~~”~ ~c’
sn ail area ’

currents nr~1 w1’1ds , carry- r~il ~~ .;ho re o~ to area h~ r’~
~~i.ln~ rab 1 ~ rps~ uj- ces ar~ cca teri

LocatIon factors may also influence the E~~ ihh  1 e i i~ c~ of
ha~~n~ a vessel accident :

collisions may 4eper~1 on waterway confi~uar~ttIon , other t r a ff i c,
speed of ‘vessels at that locst~on

groundin~s may ‘-~epend on waterway conf’iguation, water ‘~epth,
hotto~s condition, sreed of vessels

raimsj r.p-s may d~~ppnr~ on waterw~v conNo’u~ation, ti~ r ie~ i rrn ,
current , wind , speed of ‘vessel
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Table ~Hazard scenarios of particular interest--U. S. tankships in
do~~stia trade

Y~~SEL ~V~~IT LOCATION
(Tabl e 2) (Tabl e 3) (Table 1~)

Tamkshipe , Collision, ~~~~~~~ Coastal waters,
Oeean routes, g?ounc!1.n~ accidents harbor and
5 .000—4 0,000 DWT harbor entr a~ce’way
Produ~t carriers
(119 weasels)

Cargo oil ~~.seharges U. S .  coastal
as a re~u1t of waters, but not
routine operations— limited to ~O miles
see Table 3a for offshore
epeciftee

Ta~~~hipe Collision , rs~imdng, Cosstal waters,
Ocean routes grounding aceidents harbor a~~5,000—40 ,000 DWT harbor entraeoeway
Crude carriers trens-
porting OCS oil to
shore Carc~o oil discharges U. S. coastal

as a reeij 1t of routine waters, but r~t
operations—— limited to ~~see Table 3* f o r  miles offshore
specifics
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i ’ ~’~ .•-tA 1’~ ~ V ~~~ U’~PUTS ~- R ~x-1 AC~2 I L i • ~ :’Fs TO (‘ . S. TANKSHIPS

~~ :~~:~ :~ ‘r~ ~‘RA D E

~n ~rde r t~ q t  sor~~ idea of the amo un t  .~ f ~ il  ~ i r r - n t J . y  beinq
dischar oed to the marine envi ronment as ,~ ~e - uLt of , -ol is i .On,  ramz1u n¼~
and ~roundin~ accidents ( i . e . ,  the f i i ~~t ~~e I ur L o  o: Tao 1~’ 5) , d.it~
f r~ n the C~~t~~t ~;u,irJ p ol lu t ion  i nc ij e r t t-  -~~) r t i n~: S’’~t t ern I }~~~ .~‘~~r ’
:~ed to develop Tables

Table e presents  data on numbers o~ collision ~~~ r , Imm I~q t n c i~ien t s
~nd r,uir.bcrc ~ f ~r u i ~. 1 ’ t t 1 n — i ~~~nt ~ ; uid t-e~~u l t i n  o i l  t o t h e
environment for e.ioh of the \ ‘ears l~”.73  d ir ou~ h 1”°~ ’ .

Table -, erovides i n f o r m a t ion  on the locat ion  wh er e  these 1 ~~ ut  s
took place.

Annual averages over these tour years ,~r o :

~) collisions and ramnu .ngs ~ er  ‘:e.l r with ,i t .ot~~l q u a nt i t ’ . ~~~
metric tons of oil o u r : l ow , per -e s i ,  and

e groundings per year with a tota l. quantity e3 9 metric tons of
oil outflow per year.

While one must be extremely careful about a V t L 1 ~~~’ t of oil outflo~,’
amo unts since the size of individual 5~ illS ranges ;o w i d e ly , i t  I s
believed that these figures do provide some overall measure of the
magnitude of the problem of accidental oil inputs from U. S. tankers .
(These figures overstate the problem due to U. S. product tankers ,
lo ,~)00—4O ,OOO dwt, slightly since they include U . ~~~. tankers ot all
sizes, crude as well as product , and include vessels not in domestic
trade.)

assuming that fleet size and composition amounts and routes of
oil movements, quality of crew training and performance , (and a host
of other things that may well be changing with time) remain constant,
these averages also represent some measure of the total possible impact
of a measure of group of measures which would be 100% effective in
eliau.nating oil inputs to the marine environment as a result of accidents
involving U. S. tankships in domestic trade.

The impact on oil inputs of any measure or group of measures
actually implemented could be expected to be less than this maximum
theoretical impact depending on how effective they were.

Table 7 seems to indicate that most of the oil inputs recorded for
l~ 73—1976 took place in har.bor and port areas . (It should be noted that
only pollution incidents identified by vessels are included in this
table , and that spill detection , reporting, and source iden tification
are probably more complete in harbor and port areas than the other
areas . These factors may account for some missing reports in territorial
sea , contiguous zone, and h igh seas , although it would be difficult to
avoid reporting a spill of any size associated with a collision or
grounding.)
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Notes :
1. This tabl e includes all polluti on incidents deteoted-~~ ~or

reported to the U. S. Coast Guard a& recorded in th.
~~~~ Pollution Inci’ ent Reporting Syst~~ which have bean
identified bir vessel.

2. Discharge quantities reported in galle in P176 dat a have
been converted to aetric tons eaing a ipecific gra vity of
c.85.
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In order ro b e i t  ,t r  . i- : . e~.s t~ILI e r t o c t ivenes ’; o t  V . t l  t o n - .
measures in ol uniziat n.t ot ~-oio o L I L:t ~ t ’ o ~o ci  1 ‘ - t  ‘ - - i  I
work is r e l lu i  red to oh t a t  ti and document U ‘rm.t  t o n  ‘n he ‘~~-t ~, -

W) Ii oh make up ~he to t a t  S - ; t t ~-1et ~‘ü ’ I - i t u i ’ . I t t  :‘ . ‘ r .‘~

-s : i - t l s o  - - t  ‘v t b  aUd i t  t o n . t  i r .~ oi n at i o n  Ott  l~~- - t t : on , C l e a n — u i ’  oo’ u ’ - , t ’.:
t I  t O - O t t  Ot  t nu- o V a t  o t ’ : L I

::: :‘ :~ I~\ C... ~~ c:: ~~~~~ I’S l-’~ c:-I :~URA r~ -\ ’. ~‘U ~
‘ . S.

I b’S iN :~~~u:s i’:: ‘r~_ r t

:1. - ’.. much - - is ~~~ :1 — c - &. ~~~~~~~~~ - . - u’ -~~~~ t .,~~ .- on —

- a : e n u l t  Ot r o u t I n e  - -z  i~~t~ Mt Cl I’ . S. I L : : \ - ; t t 1 ’ ~ I n  ~..‘“ ‘ ‘; ‘  I c
— t ,h -  - t o o  : -a 1 1- , ~,~ ‘ , - e t V t  s ’~’ : I t i  10 :: l a b  1 e ~‘

- 
- : ‘ i t 5  t~ an - -u , ’I- I  Ii :. q u e s ti on  must t w I: ce t t :;  i b ’ t . i  t o t t

~1t~ ‘‘ Uc~~I 1I’LC ~~~~~ .11 ‘.01’. -~ L V . ’Ut  u ” 
~ t : l a b l e  3 .  no at  ~- ~-onc5 ’ t - t i ~~d Vr t Itta

. t ra e o t l  t t - - c t t . t ~ ,iOj t I elit 0,1 1 ,o t . l t t ~~ :t  . ~ Ct :  lo - I :  - o h . i i  ~~I’ tI ’Ioom b t  Iqes , ::‘.a, - b t t n e r v  : i’a~’ .’ - - h . t : -  on , . t : t - . . - i -1 ~~~ n .

- - ~ a t e , a :t.i I Ito C I t o t  ut. ~, o I l a n  ~n - - .:-. t o.k o di: .  - - at ,‘ .t: - co’n , ’ U
- I - . - ‘n.t rs  e / I r  out - ‘ . 1: - t O  0 1 1 - — t ’ .t~-~’ ‘; i t  - , no 1 I 111,1 I ‘ - ‘t o o  em - ~‘0 0 . 1  1 .

~~
- .

As ‘ai’..e $.a ::,ii ca tes , the amount o o t  a a caar~ .ni 1 10111 1 1 .to.k
V es s e l ’  a o . t rqo oil depends o t t :

• t he  amount  of o i l  wl ’,t  ~ t t remai :u-i in  t t u ’  - a t  - ‘,o t , m n k , ;  m l  o r
- .m t ~~n ’ is completed ,

t h e  amount ot  depa r tu re  b a l la s t  ( d i r t y  ba 1 last  used and :~ ‘w much
wat erwash ing  ot  car .io rank s is done , and

• the method s used for disposing or he o t l y  m i x t  n ice  cr. ’at ed
baulasting and tank washin g .

The total amount or’ oil discharged over some period of time by a
fleet of tankships would depend on the above factors for each ~‘esse l  p lus
the total amount of oil moved by these ships . Estimates of the total
quantity ot  oil discharged will depend on these factors , which will each
be discussed in turn.

1. Some oil remains in cargo tanks and cargo piping system after
discharge of cargo.

Reference (a)  states :

“A tank er discharges its cargo at the unloading port through lar ~ e
cargo lines and smaller stripping lines . At the end of t h j t  unloadin g
operation, oil remains in the pipelines. rypically, the larger c-trsto
lines are drained into a tank where the strippin g pumps are employed t o
send as muc h of the oil as possible ashore . This procedure is  fol lowed

C— l4
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P H
t o  :nixImI cc t n e  oi  1 r-’ce ved by the ret 1 ~~~~~ arid 1 0 ~~ n itn i ze the
ar~~- o . t r -  I .1 i : -ed  t : .  tI ~C al .  i i - ’ s tanks and :~it’e 1~~:te~; . It I t o
. t : ’~~r . ’n . m : n : : . ;  a T I  :.  t I t e  st~ I s p i n ;  l t . o~ s , I t  1S t . - i ~~~d tO

a- 
~ ~~~~~~~~~~~~ - - i  ar t u tne r  o:rti’ t \ ’  tar : .\  . \ t  t h i a  ~~~ U I  , b o tn  to car ~t o

V . :  . , t :  _ . - - L ~ o.3 li : ies  i t o t . n - r t  f l u , b e ~b t .n ’ - ‘ e  s -
~~ I - ~r:~T . I t : t i .

~e~~- :or ; ce oi  opera t ions is oxc .t’atc d ~ro~’.-r lv , very l i t t l e  oil is t o —
~~:;eJ in the pipelines; t h u e  elir r ,lni t in-r a mna,or potentt.al - ouroc

3 O~~~ b t . a c n a :  t o wh~~n t: n ’SC l j :e l i : t c s  a r~ utilioed lato.-i T I :  t n o -  ~‘O\ -t ’-t~- ’
I C  dt s O T i  . a l l  .la s t  • If f o t  an y  reason shi~~s L ITO I : 1 0 :  U and
1 .UO t I :n, I : : :es ‘om~ I’ t -~ It -  , oil n, -o~, ’ ~s may r em a in  in  -:cut e ~

0 t IC ~ ‘ 1 ~ e t r.es • i t t  Is I n c om p l et e  ~i ra i n i  t nt n t  I ~~~~~~~~ ro .meea  ~~I10

o.tn t it - - :  oi~ t h at  has the p ot e nt i a l  of .‘n . : i: : a  :t r in th o sea.’ i- ac

i~e fere:tce WI I t ;  ~jt-ts resul ts  of a f i e ld  stud y -~ t t o  li , : - 0 : 1 1  101’
o: lv  res ij u o s  I l O r t  “1 t.e::t—o~ l’ pt cduc t tanket ma ic ~~: I i7~~— 1 - 7

t~~ s.’,itd two L’. S.  : ‘ rcduot  tankers .

stud’.’ t :n: b a  ted that ~he ca rt e  reirta m l  i ;  -r: boa od t t ,  
~‘: —

cha t - ;  - on these tw o  vessels r a t : - r . a  : torn 1 C C  3 .13 r et c!it - ;  no tot a l

car~io carried . In both cases, the ma Jority o~ 1:10 o i l  r e s i d ue  s O C  lU

th e  car~~o piping system ( 7 5 — ~ 8% of the total  residue ) wi th  o n ly  some
- C .3 ~~~6 percent  of the to ta l cargo carried remaining in  the tanks

~nomselves .  Oi l  puddles in the bottom of the tanks around the carste
:‘ :plng s t u ct l o~ be ilmouths were believed to account fot a. muon as JC
percent of the oil remaining within the tank3 . Cii clingaqe on the
cargo tank walls accounted for the smallest portion of the total C l i
remaining on board.

Table S sunm~arices the results of these field studies. c~n the
basis Ct these studies, the authorities of reference (b) concluded t ha t
if the oil contained in the cargo piping system and the oil pools or
puddles around the suction belimouths can be retained on board the ship
or discharged to a reception facility ashore , the remaining oily mix-
tures may be discharged in compliance with the discharge limits contained
in the ‘69 Amendments , MARPOL “3, and 33 CFR 157 (both limits on total
quantity and rate of discharge). Observations also indicated that settling
time required to separate the light oil from the water column appears
to be on the order of one day or less and recovery of the oil remaining
on board after cargo di2charge could be improved significantly through
improved stripping pump efficiency, effecient clearing of cargo piping
system , and internal coating of cargo tanks.

2. Water is introduced into the vessel and mixed with oil left on
board

a. Dirty cargo tank s are ballasted to provide departure ballast.

b. Dirty cargo tanks are water washed to provide space for clean
saltwater ballast.
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-r — r ~.ia:har rIo. ; i tn ; ‘irco oti at the un—
Load~ o.o tcrmi .,t , 1 o.a::k~~i nl.~cas various onnno. . ci ba l l ast  wa te r
( - o .~u a i iy  sea ~~t~~r )  :rom t:ie .101 usc 11.10 m~ .;mp ty  cargo tanks to ::rcv :oo
s I~~ T T i ?  - ,t : d i t i o n s . Fnt  ~ u J r : t i r y  e: bal .aotT water required by i

or. I ts cor.str ict i o n  and the cr ev ai l in g  weat.lcr ~ no sea
- _ _ ~~~tb C n s . : c r : t ~~r rru . :~~rc-szns tan.ces , u utw e e : :  20 and 3~ L~~r :~ :;t of
- c o o l ’ s :ar ; o  - a o a c i t t -  ~ -sst be fiLled with ba l las t  for a sa fe  voyage.

- .. rare oocas~ so.s :o ro .~~
;.. s.~as inc :;a r sn  ~e~~th e r  ycrd~ t1c n:3, a tanker

ma: ’ r e -co l t s  :a l~~st of b.c ’Ts ’(”~r t 5 arc ‘: - - I  cen t  - I  It s  circe capacit’

:s .a r~~ - i t o :  :s o.~ rm~-d llrt’ ballast because i t  ‘ones in  con—
lot  w i t h  o il to -ni due s present  in o.u~� om; t’.~ and dirt ’: ‘arco tanks during

- to -- t i l a s t I :-, r ::-~~ra t1o~ at the -urtlcadi;io zern~r.al. Since mar.’’ worldwide
lslli:-.~ ::orts to not have f a cii~~t~ os to h an d l e  or t r - ~~ Jir t’.’ ballast

A 
water , it is discharged in the  open sea prior to irrival at the load in g
‘ 
~-rm:nal . Tankers rract~~c~~r t- t  c a r :  id pollut: c: - - cu r ro l  measures w i ll

::a ha r ge onl y rue se t t led  1- u l i a st  water  the r emain ing  c-:l -sorer mixrui-e
t .s  r r a r . s f or r e c  to the slop tank ) whereas shi~ s not praot~~~ ::-; c-jr .trollcd
: r~~c - ’d c res -s:l1 i ischarge a l l  of th e  oil :- ’ bal last a t  sea.

Clean Eal l a s t  Water - ‘ pon c o mp l 3 t i n s t  tank washing  ope ra tion s , a
ranker pumps f r e sh  sea water  into the cleaned coml’artxnents . The water
in these tanks is referred to as clear, ba l las t .  ~her.  a tanker  arrives
at the loading terminal, it discharges the clean ball a s t  int o  the harbor
as receives the cargo oi l .  In mal ;v cases , there  is very little f ree
oi l associa ted wi th this ba l las t  water so i t  does not produce a sheen
on the water ’s surface. The amount of’ free and dissolved oil present in
the  ballast is a function of the effectiveness of the tank cleaning
operation and the in t r ins ic  oil content level in the ocean w a t e r .

Permanent (Segregated) Clean Ballas t water  - In order to reduce the
amoun t of dir ty  ballast water on a tanker , newer tankers and some older
ships have been fitted with segregated ballast systems . The pipelines ,
pumps and tanks are segregated from the cargo and stripped systems.
Therefore , un less physical damage (such as valve leak s or bulkhead cracks )
occur , no oil should come in contact with the water pumped aboard at
the load..ing port. The pres ence of segregated ballast reduces the quantity
of dirty ballast needed to keep the ta nker stable . This in tur n reduces
the quantity of oil that is discharged during the deballasting operation.

c. Dirty cargo tanks are water washed to remove cargo residue and
sediment which settles out of cargo (routine cleaning to keep down sediment).

This necessary for crude oil.  I t  may also be necessary for product
carriers carrying residual fuel oil and some other dirty products . It
should not be required on shi ps carrying refined products (gasoline ,
diesel fuel , jet fuels , e tc . )  On most product carriers we expect l i t t le
or no tank washing solely for routine sediment removal .
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, : c  ‘~~~~Oe ‘ ‘  s I I o:: ’ :l:: a t i c:I  of th~- - - -0 ca r t -
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t I c  : 1 1 1 - .5: : ‘.! to t - 1e i ’ e S 1 - t :~’$ - I a : - r ’ ’’’:~ - . - one . Ev er :  a . - - - :  tI:-

~ame t v U o  C i  is 10 he - o r  I -c -.c O X  .s .s ’.: • U - lOIs’ c ar r o  Is - -o nt i t  ible a’:
•-e old , a :;~ c L - : an i n ~ ‘r f l c s h i n - c  is 5 1 1 1 1  o f t e ; .  I o r -f ~~;n1’.- _ i t o

- . l~~::c:. :&cardu ar:d t o  -r ~~-.-~~_i~’ i c r  c l -o t t  :-all . tst . ‘ i:t5 ~rjt:.: - I l l—

i : 5- a t e s -n a t  li - r ut oil ~ :tko:’~ w i l .  .:~~ 
-~~.l:. i ’’ : -  of ‘1- :- --l - csc .t. 3 tUe

- .tr :o j::ks dur ~~:; ‘~~ c;: sal l j~~~ t ye - a - ; ’ .

4 1 :dmm: 
I 

l~~ in
t~~~~rd on I n ‘ual la s t voyage .

f. Dirt y cargo tanks are water washou 10 remove car -c c res idue  a lni
ceu~nent ¼,luc t h e n  ven t~~l o t e i  -ant ii g a s — f r e e )  to o l in :  :0 1 0  f i r e  and es: —
y l o s i o n  .:ao~~rd p r i e r  to e::tei- in g  shipy~~’J fo r  r e j a i l’  W Cr .a .

rh i s  is normal ly  a very thorough c leaning of the en t i r e  vessel
car r ied  c-c t a t  I S— m o n t h  to 2—year  intervals.
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3. I’1i-~ ill: miXt-• : - :r--o~~ c~ ~)I~~ Il ~~~IO ed of :n one ~~~;
- :o.cre

the follow I : .  wal ’s :  
- _____________________________

~. ~~~~~ ~~~~~ d i s c : o . a r : - :  I ~:rc: I c ’.’ ; r ’: c i!’ l - .-:tnout any •~f fo r r
or a t e  t a o  :~~ 1 f r o m  ru e -- ~ a:- ce taca. t . . ~.5 ..l or. b r d .

Limi tat ions on the am > un t of oil which may be discharged will  ‘o r,  -

a .- .~~ ~~~~~~~ of law or ro~~u l a r i c n  in m c ; ~ 2 aae s

¶ rho 1 e c e t l  W ater  P o l l u t i o n  - ‘o : :tr c l - ‘. - t  ~tn-~1 - - ‘t’~ lI’ - ‘ 

~~~~- r 1~~~c~~ ~~~~ in’ : ~~~i 1v njxr:rr~ wo.t ‘h stI l ~l’.w- ~ ~h- ’er. j n~~-~ ‘ . ~~~. : , s ’.’ : : t r 1 - ~
- 5t era lr-.u tb :-:ac -cc O l t o

‘I ie  Ice ~crenumenrs  t o the )54 - ‘ i l  PcI j-ct:on .On’;er.t!on an -
~

FR l 5~ : r~ :::~- tt all di~~:h,tr e~ of -c-lIe m l x r - u r • .-s f r - c m  car ::c ~~~~~50 : 0I.tIi cOl ::-~ l~~ of tUo ::earest la: .: a::i :‘oo-Jl re rh-it t’essels t -  ‘ - ‘_ - ‘ ‘  C
-‘a. - ~~~‘c” .a~~’o .1 ~ .

~~-,. s ..e ot ~~ i~~ ~~~, ‘- 
-

f o l l sw i i 5 c  co n d lt i on s :

- I: vessel is ::rocceding enroute

( 2 )  -discharging at an instantaneous rate of oil content  not
exceeding 60 liters per nautical mile

( 3 )  the to ta l quantity of oil discharged into the sea does not
exceed 1/15, 000 of the cargo carried for exis ting vessels and 1’ 3C , 000
for new vessels.

Assessment of what portion of the total discharges are due to direct
discharge of oily mixtures overboard by U. S. tankships in domestic trade

- - is really a question of “to what extent are U. S. tankships in domestic
trade complying with the discharge standards now in effect?” There appears
to be little if any direct evidence on which to base some inference about
the degree of compliance with the discharge standards . Possible sources
of infortuatior on which to draw some inference include :

1. number of tankships cited for discharges in volation of the dis-
charge limi ts ,

2. occurrence of oily deposits (slicks , tarballs , etc.) in areas
with high traffic by U. S. tankers in domestic trade. (How do you know
the oil comes from discharges from U . S. tankships in comestic trade and
not from cargo ships, or tankships in foreign trade ?)

3. Direct observation (most likely by aerial surveillance) of
ta nkships discharging oily mixtures in violation of the discharge standards .

4. tankships arriving in a loading port without any cargo residues
or oily mixtures on board. This would seem to indicate the vessel had
discharged these residues and mixtures at sea (in violation of the dis-
charge standards) rather than retaining them on board.
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Ii. All oily mixtures are retained on the vessel and discharged in
:crt to a recenrior. fac: ,~~tt’ for oil-  .-;a s t s s .

ts :~~~~~ o~ 1: mixt-u c~~s in the vessel to separate the -c_ I from rh~
water .  1s-si;ar~~i the water a rid oily mixtures meeting the applicable
disch arge criteria.  Retain the rest on board to mix w i th  next cargo
if  comoarible  or transfer to reception fac i l i ty  fo r  reuse or disposal ashore .

Again,  direct evidence about how many vessels are now using each
of these options is scarce . possible sources of information on which to
base some inference i::ci~ d~~:

1. Comparison of the location arid capacity of known reception
faci l i t ies  to the capacity required for various por tions of the fleet  of
U. S. tankers  in domestic trade to be able to use these options .

2. Information on the operating procedures and policies in
use by oil shippers , including amounts of oily mixtures received at
reception f acol i t i e s .  ~That do they say they are doing?)

3. Information gleaned from a review of Oil Record Books for
U. S. tankships in domestic trade. (Are these books being properly kept
as required by 33 CFB. 151.35? Are the books for vessels not engaged in
foreign voyages being submitted dur ing  the month of April and October
to the Coast Guard as required by 33 CFR 151.35(h)? Is information
recorded adequate to draw some inference concerning amounts of ballast
and tank washing done , extent of use of reception facilities , discharges
made at sea, etc.? What inferences can be drawn on those questions?)

On the basis of the factors discussed above , an estimate of the
operational oil inputs from U. S. tankers in domestic trade may be made .
Results of calculations are summarized in Table 9 and Figure 3, and
supporting calculations are shown on the following pages.

A key variable in these assessments is uncertainty over the degree
of compliance with current operational discharge restrictions . Estimates
of current discharges range as high as 80,000 or as low as 6000 metric
tons per year, depending on what degree of compliance is assumed.

Ways of reducing the uncertainties inherent in this estimate are
discussed on the preceeding page.
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- 51 on 9 I-

S. • s -  , 2C5
-. n . ; t _  a~~..ca t t 1~~~: .  , , l ’ _ s _ ; aa.ri;11 :~~- - ; a.,

lIT t u n a  ae1ntave a rc,luct ion a: i c o tw e  1; ct-re 01: -a 11 ,555
met r I c  t cns ;-or  t’ea r L i ;  rue ‘ ‘a a m: i- r t s _ :t oil I n ;  ‘ut : , - -  a n t  ott t u e
he :rce 1’ ct’tpliance w it ; ;  t he  opem i t _ L a n a i  I~~a o h a r - i s _ ’  -; t a : a., r: it- ~ l t e _ i s _~
ill - :‘ 1 t ’ ;e -t r ea t er  - h - t r  - - -  of ‘ ut’a- l~~v.-ce , tu;,~ n a i l er

Thm _ i n t : ’nt :ai a- - -~- :- _-’- ic:- is :: - ;r - _ y  c t s - -J~~~ - t ’ : - ’- : ’

t .: — m l :  - l e l - a r t u r e  b i I a - ,a  :jsc:;arts -e f:cm Slack ” in - i a c ~ c~. r r : - _~m ; .
Cu ter t~~soharges  : : - r-  ~~~~~~~~ carm iot— alh :.o. be ff~~~te~i a : - 0  - 01

ClI’l’ . The estinatoc ii:charge amo; ;nr :: I t e  s tr c n ~;1y .1 fu :-clt icr. -

degree of c ual-111 ::c-c w’i tu c~-ers~ ic-na 1 J i och a r  to rca tr: - c:.a
in  ef t e a t .  Meas ;:r .’e which  lm t’ovc the as_ - tr ee  of aort a h ence wi. an  toese
r - t s t r~~c tuc:;o ’ :t r o d u c~~nu and :r :raa:n; Ou t’ :nixtur- -s crested as a Ce5u ~~t
a: a n -  ~O S : ; m n q  to av oi d  c o n I n o L : -  : ion at  n e x t  ‘or - to  •

Ins _ I  f l u sh i u c  a; .- r r - n -  i nc  • o i l  cot -a s_ - n i  rtOn~ a i rs ;t - h  - u I ’ - —
wa te r  cc; . tr ator s , urtj-rav-;d sloe rank hes~~en , i o i ha : : - :  j C ~~ , a t -  c:~ cn,
and mrt~:~~cves_ i survex I La~tce , can nave  a marked ci’ f o o t on c-nerat uc:;s~ o t l
a u j - u t s  f r am  LT . S. uat;k o:iips in the a1om~-s a i c  product t I ’.i ts_ - .

~-1C.I :- a reS wh i c h  offer ;-atetit ~~al f-c- c - r c v e nt i ng  co l l i s ion, ramnii n q ,
a :;d -; con;; ha a-; ,ioc :,c ’:. to  i~adar  , .~-\ , - : r te t’aeflC\ ’  st e er  us Ittt: rovements
or preven t ing  oil outflow f o l l ow i z :o  such accidents  IPL SBT or DB art new
tankships)  m i s l i r  aiso  avoid as much as an average addi t iona l  oil i n p u t
-of l~ 95 metric tons per ‘--oa r 1 i i ’  aucn  measu re s  were  100% eff ec tiv e~
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i r it t ’t fl,.Oti_ i., l ; ; S P s ’ I ’ ’ t), _’~ ’ I ’ r I  l’0 i i~ ‘1 ‘ ,C ’ ’t t’ , tflt Pol iti t i — n  P r ’ ’t ’ - t t t  i —t ;
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of ti; .’ - o n .  ‘t it: ; ~dat :’.r~ I 1 : ;~~~iv C’idI  ‘s _ i )  wti i oh i - - -  ~~.; t t r .s _ i’:  t ‘~h:ct on in (ii 1 ctal 1 ‘~~a

to the ma r in e  e~~ i rorr~~nt .  While econtlal C t ;COL~~ IS  o - U t  f b I  ort ~~
‘ ‘  C’~V l e ~~ \t

to cat t r n s _~ric t’  thct e ’  w~1ues aT~1 to I~~’ ;::I; i ’ O the 1C~ SeS, t h’ - inportant lir*aqes

1s t;. ‘ - I I  tt-eo ~~~~~ c; -it oil on t te- c;r_ ’uiorO~’t;t j f l n  t_n , ’ r - - : ,,ltim ls~~~t ’ : ; i n

value experienced by scciety have not yet been ades_ luately es tablished .

Crucial  ecol~~i i~~~l i~~ act da ta a:~ inf oir~ t i on  ah~~ t the valu es  ;;~~~iota- places

on many ot the nori—iturket (urpt’iced ) yocxis, such as the v a lu e  ot a

recreationa l beach day , ard the charxi e in these values resuitirt~

fran oil pollu tion damages , must becane available before ccxpr ehensive —

benefit est imates can be mad e.

I t  is ilTport an t that a contiwir l4 e f fo r t be made to inprG/e the current

urderstardirn of the cc*Trlex lirkages between oil pollution ard econiric

danuges. Witho ,j t better benefit estimates there is a dar~ er that irupprcpriate

decisions wi l l  be made, particularly on thc6e projects wh ich involve s ign i f ican t  cc~~tS

to reduce marine oil pol lution. The c~~ ts of control can hc estimated

much more readily than the benef i t s  because in  m~~5t ca~;es cc~ t ca lcu—

lations are based upon w i t h  wel l established market  pr ices.  Thus ,

in a sj iiple cur~x i rj son of the cc~;to; mi the bene fi t s  of a particular
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t t h i s  park-c:

~ 1)  Diacit ;n-es , tn - ‘lor ~ :i a t ’ ; terra ; , eccu-ri i c theory a;-ol i e  -0 to tbc

~~~ T~easurer~’nt ot •-cc;i -cuc dan~ qes avoided (b~nef i t s)  rc-ci oil

pot l o t  ion n- ’~ o:c; ton i s_i t :  t a r~, sh u t ’s .

( . )  Outi  i :-~ ‘s an ecor-~j nic ,lt’u- 1-c~lch for measuri r~-~ environnent~ 1

t ;~ i’- c-il pollution if sutf l c lcn t  dat.a available.

( 3 )  Discusses , in quantative ard qualitative tern~~, the
— 

severit~- of oil pollution damages arisirv~ from tarter

spills ard presents er’pirical estimates taken from

1 pr eviai s studies that illustrate the types art1 the

- ‘ rar~je of such damages.

( 4 )  Fsti ma tes , where pt~~sible , actua l economic benefits

asscx~iated wi th  reduced oil c~ t f l c~ s f ran the Jones

Act Flee t aid canpare these benefits wi th  the cu ts

of i np~~ i r~j the prcp~~ ed nt~ s ta rda rds.
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~~~ i t

value ot a 1 ’ ’Cs_~~~1UCO 5.1 v ice  ca l l . —.: -~~‘t , C .  ; ;u to ’lu- - .

s_ ’ - ’t ~~t 1~~~, t  ‘ :; ~~~~ : -  ‘ - l ; P ;;  t o  t h e  ,l:’t~~i f l t .  3 cota os -t  - P  a - ;  ~~~ Or

s. - t v t c e  ~.iolJ he w u l  1 u rn  t o  ~‘,r ’  to  : a , : t ; t a i t t  , t;  c- u ::‘~ t to t ; , ot a s_~~5~~~~~~j

ci seu~’ ice ~ ‘t -r aid ai-ov. ‘ wha t he act u ,r lv  has to -at - . -\-~- nz s_ ’ t a t  - ov.- i r

c rstrters t h -~ ives 
- 

t t o ’  t ct.i 1 va l u e  of u~~’Li;; or service to c~ t- s;itt~ rs ,

i s_ ’ons~i- :- . ’rs ’ snip lu s.

Prcduct~r s surplus or pure economic prof i t  is the ai~ ont a preducer

receives t ot’ supply ir~u h i s  prcxluct at the current  level , over ard aL’ove

what i t  c~~~ts him to’ supply i t .  This p ro t i t , or rent , n~uv be ot a short term or lorn

term r~~tu re. In a cc~~~et itive market rents will  be reduced to itoro in the

lor~ run because n€~ entrants attracted by the rents wi l l  have the effec t

of i ncreasi n.j the ma rket su~’~-1y aid drivirn d~~n prices u ntil the retur n

over ard above cct ts t t  reduced to zero. These shor t term rents are

called quasi rents. When we are ta1kir~ about prcducers who use natural

resources , this must mea n the availability of rescurces must be such

that each nt~~ entrant can acquire private prcperty r iqhts  to the

resource. If there is sane natural or ar t i f ic ia l  restriction on the

expansion of outpu t, then pc~ itive rents may persist for a lor~ er

pen al of time. For exanpie , there may be a limited supply of a high

qual i ty natural resource, aid this may be cwned by exist ir ~i prclducers.

N~~ entrants must purchase lcwer quality resources. Their c~~ ts are
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higher aid thus i;iIl not push price d~~ n to the level of the loser

c~~ t initial  prc~~.~ ers , ~no w~~J m4 irtta i rt s~~~ p~~ it ive rents . In

the b r  run, this p~~ it ive rent will  be cacitalized into the price

of the higher quality lard , because it is on account of its scarcity

that the rent exists. Aggregatir~ over all supDliers of a prcduct

gives pralucers’ surplus .

The yerieral at~~r~~ch to measurir~ consurriers ’ surpluses ard

prcr3ucers’ rents en~ irically is illustrated by figure 1 bel~~~, where

DD is the rrarket der~~rd curie representing willingness to pay for

Figure 1

p
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various amou nts of clCx d ~ aid ~3 Ut tJt ’e rrar~tet sup~C.v cur-e

the rar-2ural cc~t of suu --i-’t m each extra uni t of 0. The n’a r i;et

clear~rn price arr~ -uoautltt- are p
0 

aid 0
~
. The cors,oiers ’ s-u rt -lus

- ; is cap0 , ard the prcducers ’ rent p0b. The net value cf pr~ iucirq

.u , un ,t ts of Q is  thus cao. If either the der’ard or supply curve

:
- -

~
- to sh i f t , the total val ue (souial surplus ) would change

changes in proJucers rent aid consumers ’ su rplus .

There are , h~~ever , sane st iu-u lat ions attached to this measure

ot val ;;~ - . Consumers ’ surplus car. accurately be measured as the area

urder the dema rd cu rve onl y when certain corditions are me, or

a t leas t nearly met. Although these assumptions will  not be discussed

further here , they can affec t the validity of certain empirical

approaches to the measurement of value.
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~L’’h Cr C I I .  ~~~‘‘: : ~:

Ctk ’ can v u t ~..- tile ~‘cotiru c u rpact C t  C l i  I ~~Lt  ~~- t t l  10 t - .  - . Ii: the

trSt vu. w the c~~c ~~~~~~ t 1~~ r~t a p ar t i c u  ~at  ta -source  i~~iv r 1St ’ , ~s ~ : ~.-n

t t u t ,  are kill ~ i aid s ;.\ ent t u sh ~~~~ Ot~~IUct’: - a 1- ~~
- . -r catch t-  - :

u . .~ t o: ~: t . u~ it -u Lu • : ‘  the cc~ ‘ t ct surply ir~ an ,i -t , ~‘.C.

- 1  € - V  : r t -cr ea t  i o:’,u I ~h~v on the beach r set ; a be .o- h has- to h~ - cI

Si : r . - co-\’ered w i t h  o i l .  V1~~ ’~ ru tue  .utiaues :ce- c-i l ~‘oi l o t

.IC the  c:~~;ts w:; ich woul.I h~ incurred to restore the res urc- ’ tc th- -

state ..:. UP; pueva ~i eu : • - :  ~r~’ the pc-1 lut ir~ i ir it . nt can ~~~. -uo  , i t

ac t ua l  dan-aqes. ~2orsumers may not view the loss t n  wel ta re  wer e

there are no restoration or onl y par t ial restora t ion as h i - i h l v  as

the costs of r estoration. when consumer losses do lus t lt \ ’  cc~~o l et e

res tor a t ion (:~ei-~~t its ~r~i;; doing  so at least e~iua1 cost s) ,  the  Jai ’ui.~es

are the costs of restoration plus the use value which is foreaone w h u l e

w a i t in g  fo r  the cleanup.

The secord view of pollution damages reco-j nizes the quality

dimension of many resources aid measures damages f ran sh i f t s  in the

de t . ~d which ar ise from qual~ tv changes .

Typically, it is apprcpriate to consider both shif ts  in supply

aid in dena rd ar is ing f ran a single pollution incident. Consider , for

exa~ple, the impact of oil pollution on a resource such as shellfish. The

pollution may ki l l  lar~je ntui~ ers , creating increased costs of louatim

aid hat -vesting the s h el i t i s h . At the same time the dema rd for those

which are brought to market may shif t  da~rward if it is perceived

that shellfish quali ty is diminished by the pollution .
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The .05O’o - t - ? S  to  a part icular resource sue t:,e l~y~.:s in s~x~~al surplus.

Figure  2 ,i- -u~~ot~; a sit ia~ ton in which both - TI ”  and d.-’--.o ri t hav e u~~ n sh : f t e~~.

Figure .1

P

Before the pollution incident demand D-D aid supply S—S were in equilibrium at

p0, 
q~. Oil pollution shifts demand downward to D’D’ and supply upward to S’S’.

The loss in social surplus equals the cross hatched area. Loss in social surplus

can be divided into two aras , that resulting fran the dema nd shift  and that

resulting fran the dema nd shif t  and that resulting f ran the supply shift  ( this

double counts the area where both sh i f t) .  The calponent fran the dema nd shif t  is

larger the greater is the vertical shif t  in demand and the more responsive is demand

to price changes (the more nearly horizontal is the demand curve) .
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The caiponent -of loss of social surplus resulti r~ frat tue shift in suppl’;

is larger than ~a’~ater is the shi f t  in sco~~ a:s~ tr -± m ore respons~ tl.e ~s s L ;

to price changes.

These general cotts~ uera:ior .s provide su~~ tant ial  insight ~n:o the probable

ec-c~~~~ -c d~ T~ces ft -~~ o: pollution —— or fr~~ correspcnd~:o benefits of

reducing oil poli~ t icn. To provide large beneftts, a tanker pollution control

devise must prevent large shifts in either supply and or demand, particularly

wher . d-:~ard and s-amo l~’ are responsive to market price. ~ r :ere do these

conditions hold? Large sh:ft s in supply occur when a soecies is highly

vulnerable to oil pollution and especially so when the impacts extend

over relatively long pericds of time (an example might be certain shellfish).

Large sr ,~ fts  in der~ard occu r when oil pollution s ignif icant ly affects

the quality of the cair~odity bein consumed, such as causing shellfish

to be tainted. Unf ortunately,  analysts krx~~ very l i t t le  about the

responsiveness to price of the demand and supply curves for ma rry of the

goods whose quantity or quality may be affected by oil pollution.

The state of knowledge regarding the impact of oil pollution on supply

and dema nd is limited by two principal factors . The f irst  l ink , fran an

oil pollution incident to changes in resource quantity and quality is poorly

understood the second link , fran resource quality or quantity to const.mer

d~ nand , is also not well understood. Sane research has been undertaken

on both linkages and will be discused in a later section.
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IV. T’~T~-i- - I~~,~
_ : ::h~~I- hr i~ E-~-~-I’ ’’l ’ LS .~ S

~~ i r t -~~-r ue sted oil so can resa t in a broud spectrus~ c~

econur,ic in~~act s .  The purpose or tnis secttcn is to discuss cate~crtes of

~o;-pacts and to ex tisia  why :t is ~~ ortaot to trar.s ate th-:-t- ~rto

econ-~~ic ~‘a lu~ s ;;:,en, es t t m.~t~ m r-ene:lts associated .~‘t t : :  r s r ~oer pollution

control measures.

Dairages f ran tanker spills can be thcuuht  c~ in tern~ of the snort run

and the long run. Short t~rm darrages are usually the most dram~t~c sr~

high ly  publicized . The following represents short term damage cateqories

arty one or all of which can occur as a result of a single tanker spill:

• I rlur ies  and mortalities to ca,nerical fish species

resulting in loss of incane to fishers and consumer

surplus to f i sh  eaters .

Loss of recreational fishing days to recreational fishers.

• Fouling of f ishing gear.

• Fouling of pleasure boats and damage to equipment .

• Fouling of aquacu lture installations ard damage to

equi~xnent.

• Fouling and damage to docks , seawalls and other

personal prc.~erty .
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~~~ m t -s and i~~ -s- ’~ to ~~~~~~~~~~ or1 :.- ,~cn u~ eus

frc r  c~~ ’u- ’,i :-~--ac:~- s.

• --~~~~~ -~ r o  - -~c1 t\’  ( r c ~ eationists and - :: :- .~- :‘r

res t ~ut-~
) 
~r~-r~ uI ~r -~ o~ --~t -t t c ~ I-;

~~~~~t I  t t ~~~’~ ~-~- u I t t r u  in u:~~t~ h t i y vt s u s  I

and -j t
~~~~ it -L;a n t  ~~ers.

• :.c-~; :n ~- x  ‘~~t e -~ - - aid us~-ch ic ‘~‘~i : - ~ ’~~~-o ‘ t ~~u L~t iorts

~:‘ai in iui~~ and death to livi tu  nan ne oi-~isr isms .

• Losses to the recreatioa~l tourism itdustrv i.e. ,

r t~~uce,i Lctei ro.rl rentals,  decreases in retail

establishment sales , etc.

• Partial or caiplete destruction of kelp and al~iac’

beds .

• Contamination of skin diving areas and damages to

unique underwater geolcgical structures.

• Losses in prcperty values to owners of coastal

real estate. 
‘ 

-

• Econani c loss of the petrol eum product to its owners.
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• ~ - ‘-st s of search aid

• Clea r~~u~ costs :~ ‘Ia dt~~: a a d t tio r ~aI i:’~~~~ -~~~
- done t o  tn - .-

erv rc:r~ent ~r~’i’~ clea n—un cc~~t’st 10”: suon as t h t -  use c:

Jt  snersants .

• H uma n health im’~oa -t: ~i-m i rnestion of h:oh com r ,trat 1o:’,~-

ot hydrocarbons.

Lot-pu term ~ u’~a-~es whi ch c~ -iuLd result  in  cccnan.i c losses are more d t f :  tooL: to

def ine.  These damages , by the very nature or their possinie i~ :~; termm — t:m~ I :ca:ions ,

have cons iderable uncertainty associated with then. Iidet~i , there may be categories

or d~~’-~ ues wnich have not yet L~~L’oi’r~~~ to ar~il ysts aid wuton w i lL ~-n~~ ’ no revealed

by f uture research .

The fol lowing is at least a partial list of lonu teni m iana -~e cateoories

of potential concern:

• Reduced light penetration to the biota f ran cpaque oil fractions

and possible biolc~ ical damages.

• Destruction or disruption of breeding habitat for marine organis~rs

thereby reducing recruitment of you ng into biolc~ ical pc~ulations.

• Disruption of the ecolcx~ical bal ances of the mar ine  biota in the

area of the spill resulting in a change in the mix of specie

dive rsity .

• Effects on biolcLjical productivity of continu ed build up of

hydrocarbons in the oceans.
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• ?osstble 1cm term health ef:ects of Qr owlng nv-ir ocarn ’-on

t m- to c’ oceans.

• Lom term— . ht~~~u :oa and hirn ’an h ea l t t ,  ef iects  associated w t t h

cont inued o 1  iipersants and determ-~’
-’n:s durto~ cLean—up

ocerationts .

Mar~’ of the above categ ories of damages invol ve non-market gcxmx~s.

This fact  makes their  measurement extremely d i f f i cu l t .  However , there

has and c-cntini~es to be inportant econanic research undertaken to try

and measure these costs, both theoretically and empirically. Exarples

of econariic studies of actual spill damages undertaken to date

inclu de soc~a1 costs associated with the 1976 ARGO ~-~EPCHANT tar i~er
• •. - ,~~~., ‘ — -.

-

spill , the 1967 Torrey-Canyon tanker spills the 1976 Stewart Petrol eum

barge spill in the Chesapeake Bay, and a forthcaning study of the

A~~~~~~ -CF.DIZ tanker accident. A brief explanation of the damages associated

wi th these spills and how they were estimated will give the reader an idea of

of the limitations of current research results and indicate areas

where cont inued research wcu)d he ~pprc~~riate.

• The A1~ O-~1EI~J1ANT Oil Spill1

The AI~~O MERCHANT ran aground and eventually sank 27 miles offshore of

Nantucket Island on December 15, 1976 , spilling sane 25 ,000 barrels of No. 6

industrial oil into the Atlantic Ocean.

1 caiptroller General of the United States, Total Costs Resulting Fran ~I\~io Major Oil
Spills, United States General Accounting Office , June , 1977.
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.n) c,i J a e  c’rt,i v ~ aot i~~m m t~.e -c _ -.
~’~- d a —.j ~~e c3 tet:;: • - s . : : ~~~, ~~:: iv  1~~~:L e

im ” - o: tu- - - s ~ : - ’ :~~~ I r - - ’ - ~~u s : .o t - - , ~
-
~~~:‘:~~~~~~~~~~~~~~~~~~~- :~~~ - - . ~~ -:

o~~~ano n a:~.i m-- : ::--: - t o r - - .’ : - - .~ - m -., :‘ - - -  
~~~ - ~~~~~~~~~~ ar ~i nt - a:’—-sncr e

a 1 - - - ~ia.,’uu.- - : . tm - ‘n’n:t ’o- ~
‘- ‘  I - - ~ , - - I:S: ,

O-~~~~ t e S t t ” o~~-~’~:

S a ’ ~t~ e ,-u-1u S-~~u c : : ~ Rescj e , t,’ .S.CoJ . ~.l ,~~ 5 ,I’ - I~

t o  ~~ ;~~ron 7~4 ,CCI~

e~-I,icci-~ont C~-~~t : o: ~-~ar :r ~ P t :~~s~

Last ~
‘aruo 2 ,4~O ,000

~isc. ~other  ~:‘ t v at e , Eederal , CC ,CC- C
Stat e and Lcxa 1 A- Te ncv Exr ’erses,
?wttinistrative Costs, Bird
Rehabilitation , etc.)

I~ rAL $5,200,000

a The GPO report estimates that 540 birds were killed by the oil
and using a replacement cost of between $10 and $25 per bird,
de~ er~1ir ~j c’n the soecies , they arrived at the above estimate.
The costs per bird were derived fr ~ t estimates of their
current purchase price at ca~nercial bird hatcheries.

No estimates of value of the lost ship were made. Further , because the

ot~ ervab1e inpacts to fisheries in the area were mi nimal , no estimates of ca~rercia1

fisheries damages were made. Other damage categories were either not relevant

in this incident or the irpacts ‘.iere urneasured.

One area of current controversy is illustrated by the estimate given for

replacement costs of mar ine birds. There have been cpinions offered that after
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a snt  L I  n~: ~_ ‘o , :  :~~: toc- tc has t,n- - r: -
- n a , _- t~ie e n.’: : cmt-~~-n:  t :-to:’m-~

_-- .:

the m-.~tunaI state ~~~~ ‘-
~

-
~~: 

~~~~ n - r : o r  to  t m - e  :11. ~b :1e ~ ,:s ~c’~~’: has

I t  m ~~-~m : c , tm - - ’~ - , 
~r~- c i ,  nter~’e: I t ~~,in:. :~‘. - ‘ •c t o n  also’

- 1” .

s0 -c:-~tv w~’:-e to - :-e- - ’~’ mm-ct - - :m --~-:’~_’- . mi on t’ m-a: : t a t  m o m -  o: tn- -~

env:r’~ ’~emm t t,nam- it :s ac t u a l ly  wont :- to  them-m :t vool t-c am - tcicm -t

:u:i:s. ~- i  ~-x ~ m-~ 1 : , ~ : :1- :--a:’ cc~s: ~~ . :-  t n - : .n ’~ a

1c~ t in, a” -o:l sm -t i 1 , s ’:ymo ’ : ~ov va lue  t :~~: duc . a t  ~- r  ~-nntm less

tuarm ~~5. The actual rt -:- acem’unr cost or a se~ u u L  ts sct -u-o ’mere i m -  th~

area or ~l~’ :. ‘~~ bind. ‘t o t , c i - .’en n e t n  larmm e m tcm~~~rs aid -ua iest r an le

o u a l l r t e s  as tar as s~r~ - : m iv : d u a l s  are co:~ -er~~~~ , ono m-m .n ~t cu estiom- wne~~mer

the SlO stm~ nt to rem-La ce a seaqull could not he bet ter  spent elsewhere, such

as or, reouctm oil cutflc~’s from- tanker accidents a nti ~renatior.s.

Unfortunately , we real ly don ’t know the value society attacues to wildl i :e

or other ca~ponents of the natural erwirorinent. Until we do it will be

impossible to know whether the benefits of rehabilitation area at least

equal to or greater than the costs.

o -
~The WRREY- ANYCt~J Oil Spill

On Saturday , t~arch 18 , 1967 the VLCC IORREY—CANYC~ ran agrou nd 11 miles

southwest of Sands End , England at a speed of 16 knots while enroute to

M ilford Have n, England with a cargo of 119,000 tons of Kuwait crude oil.

Barrows, Paul , Rowley , Charles and Owen, David , “Torrey Cai~ ’on: A Case Study In
Acc idental Pollu tion ,” Scottish Jou rnal of Polit ical  Eco:-~m-, Vol. ~~I , No. 3 ,
Nov . 1974.
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; : ~~~~~~~~~~
; are : - :t ~~~~~ c- ’t - t n — t u l  1 o~ t : - - m m m ’ , c i t — m o  ~~~~~~~ aid s a ’.’~ m e

cc~ts; exte~’-- c- ~~~—el-~- i- ~ 
- - n ’~o’ “ :. L ’~~~tn  , aid -m -v 1rorr~’r m t , i l  c~~;t:.m

T i e  c~ - t s  of Ci ~- a m-u~ , sal ‘a i~ ~
- , a: 1 it i ua t ion were eu:; Iv ~ - t  - 1:nej . ~ ev~’ i: ,

- n u i n t  I I cat :  em: cm t - env j  :oii-~ ’ nt a I - has r~ - ‘a - : b.~~n p.’rm orr~ ‘d for

:;, o” ’  la -L - ;— k~~ ut t a t:,a -~a - -nt io-~~’d oat: j r - :min p~ m-

1 :- ‘ ‘t -:; lm ; t ant

‘l’he r~ - : ; t n i t ~ - : ,  :-. ‘nr ~ e~~-J to d,~ t - -  h a ;  i i d m c a t~d t~~~- to1l ~~~n - :  ab xm t the -:

ext  out )t CMV U ~~~~ ‘nt ~~l Ja~~~~ ’s:
‘1

( I )  R iim -.iqe to’ Roct eat 1 Cfl —

The ovei~ he1rni~~j inrres :;ion of the local au tho r i ty  o f f i c i a l s  (both

w i t h :  n a t t i  o u s  e l ’  ~o:’r e di  ) who responded to ~~ir i~~~uii~,’ w t ~ that t~~r:smn

had not been af tooted materially in 1967 by ti-me rV~RREY C.-\NY-ON pollution

anti that trade ot t -cts had been nodigible.  This :muy well have been the

case, given the timing of the clean—up ~~era tions , since 90 percent of

tourists to Cornwall concentrate their visits between 3une and September

(British Travel Association, 1965 , and Ministry of Housing and Local

G,~ernment , 1970) antI the Cornish beaches were effectively cleansed by

erd—tlay . Such would not have been the case, however , if the ‘JDRREY

CANYON had grounded off the Cornish c~~st duri ng the peak hol iday

season.

(2) Damage to Fisheries —

There are unresolved technical prthl~~~, in establishing casual

rela tionships between the extent of oil and detergent pollution e~f the sea

and the :‘i.jmber and type of fish pcpulations, which render any quantitative
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t_ .o r ’a t ’ ln- ’ I t t O  I ~,M_r5 , , L . : : - ’ : u_ - 3  C~m- t . . nic’~~~-~ c: the ‘~3F-d- ’m J~h’.-

i r ~~ider -t  extro:”ol\- di  f t .  icu~ t. I t  is p~~ s it-jo , ~~‘ev~ -u , to c ia:;s i t v  t i it :  ~‘tI nc :m-o ’  I

daru- :~- int o three qr oJm-s, r~im-elv (3 tcx~ c er recta on f Ish anti sm-mel I:

(ese~c1allv relevant in ,sha1ic~ co~3sta waters where dilut :om- •-‘m ~‘oto at ’ - ’ los:

than i t:  the u-en sea) ; u ) t a i n t  t ri m of t ~-m—:: aid shel l :  1:-u ’ • :::. by oil an-I nm’

dot e ruont .  (The taste both of fish anti ot shellfish is extrc :’leiv 5Lr-~~It

to srull quantities et pollutants , ru~ iri; thL -:~ at  wOrs t t-t5aleam - le , at i~ ’st

the su:-mect of sales resistar~ce, as ocounr~\ : os:-~ cia1lv in Ft ar~- - , ::t also

in Ccrri~-ail). ~c) t~ i m J i m  o: tishin~ ~ear , both by uurtac’: ot i  siic~a: and

by sunken oil. (once the catch is affected it has to be thrown away.)

A detailed study of the effects of ‘I~ RREY C.NYON r~llu tion on the

fishing i ndustry was undertaken by the Ministry of Agriculture anti Fisheries

(1968) irnediately followirn the incident. The t l in i s tLy ’s own scientists were

able to find no evidence that oil and detergent pollution had led to the death

-
- 

- 
of ca-~ii~ercial fish species in any significant quantities and little evidence ot

tainting. Catches in the pericxi irnediately following the accident and the

cai~~enceme nt of spraying t~~erations were norn~al aid throuqhcut the season 
-

catches as a whole were at or were above average. The n~inistry concluded :

“In the absence of any c~servat ions to the contrary fran

fishermen or scientists it would appear correct to conclude

-: that th ere was no direct harm to the fisheries , or so l i t t le

harm that it was undetectable. ”

Fears were expressed at the time of the accident for the local shellfish

industry. Fortunately , however, the main oyster beds in the Pal , Helford and

Porthcuel estuar ies were not at fected . The lcbster season started in April but

D—14
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~t t h ~u- : . . i :~~- . - H ’  ~~~i~~, ’’ M -i ’t’ - : h :t:tlV 1 1 w  averaLie i n  sir - - ~c I - , I : , c- :ahare

- t - ’ am • ~~
- . av - t a ’ ,e . Ta i t - m t  i n:  of the f b - u  - ci 1 -~~~ ~- r ’: wa: - ~: t - d is-

a: -:~~.tr at ter th”v had L’~-on ~‘e~’t in u r ’~ o ’l h t t~~ t sea wa: -o ”  Lox - a short t lm ’e .

~t ere was 1K ~~
-
~~ ‘ 1, : - -t V , ’ ~~~~ Crj w , t .  -n Wel o l iarmeu .

In  lenara l tt~n;t~ , therefore , there ~ -is vI - r v l i ’t t  le da:--o’5:e to- ccrr~~rctal

1 ’:- ; or -;h~-l I f i s h er i e s .  ~~-Vot -to ’e less , i t  i:; w or th  quct t m the caut ionur’~-

1rk ~~ i~~O ’ a t - ’  1’V the  m-: n t ~~tr ~ ot -~-:: ‘~cu1ture i r t o  t :M-  t x

“:‘hat daiiu-: - to  c~~-~~ -t’c la isher ies w, - so sni~ 11 was

primarily due to the special conditions !‘ rf ’v a l i l r n  at this season

of tb - ‘~-ejr ot - Corrash c-,~ t st . . An accelental factor of

i ’ ~~ \ ‘ I t  t t ~~’e was no I ~~ii  -t  the V - h  t i  i ty cm th- - :mo I vent ‘enu ls i f ier ,

o which i~i.Ist have l- .~t-n ~~~~hj Cfk j Cflr~;1.~ ej o ’ \ when these materials

I CT’  I~~~~~’fl cc~ ta t  1: r~ w i t  - \ 3yC ~~~~ i~ ’fl .  “

( 3 )  Damage to W i l d l i t e  —

No satisfactory w~tv ,~~. 
— - - -t b.~en found to ev.iluatt-’ the econa~ic coast

of wi ldl i fe  lc~ses conse~j uent ial upon oil i~~ t ion in c~~stal water s. Never—

- ;  theless , it is esential to descr ibe  b r t e t~~\’ tht~ utç~i 1cat ions ci the ‘IVRREY

Cfi~NYCt~ incident for w i ld l i f e  other than ‘~u m e  lit e  to ocliplele the discussion

on the c~~ts of damage. The c~~t et w i l d l i t e  U~;scs may well have been

substantial. For the oil released by the IDR1~kY CN~’Y(~ and the detergent

applied to disperse it C t-c~n the beaches caused widespread damage to intertidal

marine plant and animal l i f e , anti were responsible for the destruction of

signif icant  numbers of sea birds over a wide area. Back shore dune aid

c l i f f  plants suf fer ed fuci~ ~~l1d~~ ing aid trai-rp ling by decontami nation workers

- 
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and :rcr ~~ : - t  l1~ :- -: at d- t-~’r :-~nt .  Since tn -a. - fo t’~ti~ o: wt~~l tf- have virtually

•-~a c~~~t~-rcial value and since many-of the sea birds were of species such as

guil1en~~ts, raz orbi lls , pu mif i:~~ and divers which are rarely seen by b t r ~ m- --atchers

since they ren’air . for U:e trot part at sea (Boutne , 1968) it is extrerrelv

dtfft cult to cc~~t, ~it the welfare l~~ ses i~~co’lved. Nevertheless, sate

considerable c~~t there was, if only iii the public suffering invd-zed h’1

the graphic n~~spapur anti te levision attention to the s~ fferxm of oil birds.

The number of birds destroyed by ‘IORREY .A~YO. pollution can onl y be

unessed at. t ear lv 1 ,000 birds wore handled at the Cornish cleaning centers

and another 2 ,000 at the French centres in Brittany, nearly a~l of which died

(Technical Sub—CatEnittee, 1971). Thus the minirum lcEs must have been

10,000 birds but Bourne (1968) has suggested that the tull total cculd have

been up to ten times as large. The lack of any detailed inf ormation on the

size of the bird pc~ulations makes any assessment of the 1ong—ter~ damage

d i f f i cu l t  especially as many of the birds were still ixar~ ture and were not

due to breed for several years.

Excepting the early massacre of seabirds , the oil which polluted the

Cornish coast did far less damage to wildlife than did the detergent which was

to clean the coastline (Smith, 1968). For detergent applications dec imated

crustacea, rockpool f i sh , worms , sea anemones , seaweeds and other littoral

fauna aid flora. Although there was little public concern over this aspect

of environmental damage , the environmental damage may well have been nuch

h igher than for seabird lcsses in that the number, diversity and scarcity of

the species involved was very imuch more inportant . There can be no doubt that

major damage occurred to the ecolcx~y of parts of the Cornish coastline and that
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- ‘ the ~t~.t-.a -n~ t o ia t i - :ro : -m , l i~ 1ai~’ae co~~ Ldet,’tol\ - d-~l ja-~ i re i~ n~sation of ~~e

-, no- - a - t o : ’ , ho-.- ’ --:- -: , tn- --r- ’ no d~~i-ect way - - f  t !acim a ccc:

vsturate on the res~~ rces which  were damaged and destrnyecl.

The prec~~ Ji r r, J~ scusai~~r~ sh~~~ld help prxiao the re~~~-r ~ i tn  an under—

st tand~ r~ ot tb.~ extent  and maqni tu de  of t:e en~-ironnental Iar—aues wh ich can

re~- mol t  : m - ~ r a r~~am— s h c r t - , h io -h  ~~t f l w , o~l spill; the t~~ ~~
- of 3~n’~i-~e y e

can ex~~-ct wi l l  be reduced w i t h  ~cre s t r ingent  requ i renients nlaced on the

1.5. datiestic tar~ cr fleet. It , snoulLi be noted, hwever , th at a h i ; h

percenta~ e ot the cutf 1c~ ~ rev ot - mt -~~ by s tr i ct e r  t - e’,tu ~ rernents wculJ be ot the

nature of reduced operational o u t f 1~~ s whion  are chronic and presumably less

catastrophic in their imediate ilipacts than large scale accidents such as

the t~~Ri~,EY C~’\N Yo-N s r -i l l .  None—the—less , sane of the r~~: r~.-;-ñrener ,ts

recat~ end ed earlier in this report will reduce the prcbability of large

accidental outflt~~s or reduce future catastrophic envirorrental damages.

Bel a~ is a table which summarizes the estimates of damages ( interna l

as well as external ) made by Burrc~~s, et al.

TABLE I

THE ~DST OF ‘IORREY CANYc*~

(Millions of Dollars , U. S. in 1967 Prices ) 2 = $1 U.S .

1. Internal Cc~~t
(a) The hull of ‘I~3RREY CP~NYOU 2.945
(b) The cargo .30
(C)  The salvage operations .025 3.27

D—l 7
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1. bxternal -~-~~ t of Prevent i-a n and Control ( U . K . )

~a ) The c~~t of a v- )t u : r ~; c~~ st~~l
pci~~. t :L’n of whion : 1.3

( t  ) de tt .~rate exp loding of
.hC

(it ) application of detegernet
at sea

(iii) -use of b.~xts etc. .15
1 .)  ft .~~.3. ge.~~ral ~~erheads .05

~: ) The c~~~t of clean-un of which: 1.35
- 

) ~aixour and su:- ’ort .°~
( : : )  detor ~ient 

- 

.315 2 3 5
( : : t)  machinery ar ~u uipment - 

•~~‘E ~

3 .  E > a - - r r . ~ , :-x’-t c-~ Cor.tr-o (~‘r~ D,-e) 1.5
~- :nx r ’ua ~ ~ a ttrr . i te based on ca’~ en-
sation claim

4. Ex ternal Cc~~t of t~ maqe
~,x t ’?rs1ve J ,u—a-~~——but unquantifable _____

Total Quantifiable C~~t 7.12

As can be seen , cc~ ts of cleanup and salvage totalled approximately $2.5

million in 1967. At historical inflation rates this c~~t would be over $5

million in 1977 dollars. These ccsts appear l~~ when caipared to the

A1~’.O—MERCHANT spill cleanup and salvage ccsts given the fact that nuch more

extensive cleanup and salvage operations were carried as a result of the

‘IORREY CANY~t~ spill than for the N~ O-MERCHANr.

D— l8
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° Ste~’ar t, P’~:r~~ e,r’. ~3i’-ue ~~:ll 

~~
, 

~

Tht~ ~~ — 1~ 1 oar-ue , alledgedlv ~~ned ov the St ~~ - ar: i ’ ~~t r .T cieun  ~~,r~~an ~’ sank

~~~~~t 4 n t l t~s offshore in  C~~~~a~~~~~e Bay ;~~~r the n~~~tn of the Pot~~ac River on

February .1, l97~ sp il l i rn  sci~ 250 ,000 gallors of petroleum product.

The fol l~~~tng tanle su:~~a rtzes the GA~ report estinates of the c~~ ts of

the sn~~~ :

Cc~ ts incurred by : 
~nou nt

-~~~ s~ Guar d $ 4°1 ,959
Other Federal Aqencies l8 ,t ’ih
State aaencies 3t~,465
Local qoverrue nt 7,071
Private organizations 10,409
Cleat-it: c~~ts incurred by sci l ler  39 ,916
Individual damage clairrs 4,~~34

608 ,540

Estimated value of waterfowl killed
by oil 635 , 325

1,243 ,865

Estimated value of oil spilled 78 ,750

Total $1 ,322 ,615

3/ Brown, Gardner, M. JR. and Hannock, Judd, Econctnic Valuation of Waterfowl,
entered as evidence in Caiinon,.~ealth vs. Stewart, May, 1977.

4/ Caiptroller General of the United States, L~X. CIT.
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Ihe  v a l ue  e th ’~ w, eC~~L ”.’.. : l l~’u i :
-
. ~. : -  ~~- :ll w ,t: - an . 0 ~~~~t ’ :.a,,ie DV t0’

C i ~ori~’eal th ot ~ : t i  r :n ~ t~~~t,~~~~-J or ~ - r~it ~ o:t ot tI ~~
- u : turket  V3IU C and tu

rL?lac
~~~

nt ~~~t~~; a: the u-  I i~d L’\ otl . Tht’ :iat -~ aid St .~~~~Ci~~~~ the

watert ~~~~
- wer an a c~~~r,t ot th.~ ~ieaJ t -t rd: ;  tactor ed to c~~~~ n~ate for

h- . wn ~ch were l i e d  bu t  c~ j i~ not be c~-~:nt \~ C l  • ~~
- . , L - t  tnat a r~~t wa~~.

a~;n ct e , h-to out  en h-v nredatot~~, a R :  n . t J~
; tOat ww:~~~ : o: ~‘r r’.-.’ied 1 t to

i r ’L1L ~~~ ’-~~~ n- ~~o at ~~~~- -~~.

‘l’ho o~;t nt-at od cc~, t~~ i ~,‘i: rred h-v tOt - o~-~ i:; C, ’:- ,t:~, i o: t -r~ totaled

$ r i ’~~, - - 4 3  ard ~- ‘ : e ~or ~ ) ~‘learu:- and Ji~u~ ’sa1 at th’.’ ~~~~~~~~~~~~ (1’

1 lance at the spi I 1—~ 30 ,741 ; ( ~ evaluat to:: o: tnt ~ inpact of the

sni l l  on the enviror ent—$lS ,’-1’~~; (4 ~ watertowl rehabi l i ta t ion, bird cleanup,

and c~~intint~ bitds killed h-v the o:1—— *2 9 ,380 ; aid ( f ~ laboratory tests and

L~~ I~U1O claims—S 5 , 104.

A study by the University of C,oorqia and Louisiana State t niversitv

estimated the societal value of coastal wetlands in general at $50,000 to

580 ,000 per acre. However , the fu l l  extent at erv i ro i ~ ental inpact on the

wetlands of the Chesapeake Bay shore contaminated by oil is ur ~ ncwn. A

p~~sibilty exists that damage has been done to smaller l i f e  f orr~ and

and oyster populations. The long—term effect on bird and f ish populations will

not be k nown for several years. The Fish and ~ ilc1life Service , Departirent of the

Inter ior , aid the Virg inia  Inst i tute  of Marine Sciences did not believe any

loss of f ish or damage to the fisheries in the Bay occurred because of the

spill.

Costs of $401 , 191 for containment and cleanup have been reintursed fran the

pol lution fun d as a result of this spill.  Appendix IV provides details of the

4 ari *ints and the agencies which received reintxirsement.
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Dur :nc O~~” s rev:t~ no’ r- . c~ver~- had h-eer~ ado ’ of c~’-~tr t o . :r~ J as a result

a: tn~ s u n t I l ;  St~~-~rt 1’: ~cr:ation has denied arn- re:;’~oniu tn i1 i tv.  The

r’e’~’artrurt 0: Ju~ ti~ e rtos t i led a l a w r u t t  aua tr . st •~ -art Trar~partatlc . to

re-:~~ er abc~ut S4S ,000 for costs in~ urr~ a in the Fedt2na c lea ru t-  - ‘Tr a t t a ns  ard

~1 r~lIian t a r l~~s of water f ~~-l .  In addition , the ra :-~ ’ea rh a: \‘:auir~ia

has a suit Derdlm a~ 3i r f t  Stt~ -art Traro:~~r tat i o n  t cr  S 3 1  ,5~~ which includes the

est~~~a:~~ : vu lj e  af the w e r fowl  k i l led  nv the oil ~~:l l. Tue ~r :ts of tues-~

cases :~~ve not yet t-*’en detenn i ned to cur k ncwledu~~.

The est1~ ates of wtldf~~~1 l~~~c5 ap~~arL~~ a~~ ’e aua:n :nvolve toe contr~~

versial “replacement cost” approach. In to better estir’3te the tru e social

cost of th i s loss, the State of Virginia h ired two econcimi c consultants to make

an irdeperdent evaluation. Using a well fonrijlated and tested methoiol~~y Brown

and Ha~inoch have estimated the true losses f ran dairaqed wildlife to be approximately

$600 ,000 , or ver cl~~e to the replacement cost estimate in the GAO report.

In  this case both estimates are quite similar. However , the reader is cautioned

not to assume that in all cases replacement costs can serve as an adequate

surrc~ate for the social cost of wildlife damages.

Other non-~.juantifiable damages fran the spill are discussed as follows:
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J v s t a :  ce d s  .a r. extensive cocu at:c~ c-i cv~~:e r s
e x i s t s  :n t.~e a f f e c t e d  ea , ar ’ d ~n a n v

w e r e  necvi~~: o: . ed . A s::n:i:cant
r a r : a ::v r a t e  wa~ noted the c’: ed
n -a rm ~ r e  ~-i a”  19~~f. The exac t
c a u s e ci  de -a: t -- - a s  no : f~•~~r d e t e r — m ed .

— st-.c c: ::ectec a-c c”e::ec
areas sno wei toat tit e snail
c- i ~narsnes was acve rse ” a f f e c t e d  cv
c e a n u c  o~~e r a : m o n s .  The  s na :l  ~ac-~~a—::ar. was de:toca:ed d ue to z’nys:ca
reroval w:tn o:l— so- a~~ed crass ; ac-cue
f o u : — f : ft h s  ci ene sn-a: s were re—
n -cv e d . A~~~cst ncrn~a ~c~~ulae:cns were
r e e~~tabl.mshe -d du rmn g the imr s e year
a f t e r  t h e  s~~m l l.

S t n - a r s n  : o rd c r a s s  The c i~ coa ted tne rars .~es w~~~~e t h ey

w e r e  r e~~a t m v e y d a r n - a n t .  T h u s , t h e
i n i t t a l  mn- race was caused by cu t tmn c
and r e n - o v i n g  t h e  g r a s s .  G r a s s  in t h e
ra rsn areas where oil was c eaned u~
crew back with more seems , w hich  un t —
f o :~~ly  cr ew  to  a s h o r t e r  n e a n  h e i g h t
an d p r o d uce d m o re  seed h e a d s .  The re-
s u l t  was  art i n c r e a s e  in  ne t  ~ r o d u c t m v —
I ty .

W a t ~~r f c w l  The C o m m o n w e a l t h  of ~~i r g i n i a  e s t i m a t e d
c h a t  3C , 9 3 ~ b t r d s  w e r  k i l l e d  by t he
c m i  spm l l .  The l o n g —  e r m  e f f e c t  on
the breed ing c-f v - a rtot s species is
not ~nown at th m s time .

- .  
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A~~ r—CADI Spill 5

At aocrcximatelv 11:3-) n .n. on T~--u~ou- ,~ arch L~ , I~C’ , the :~~nc~ t-.- .- -r

went a~- r ~~uid on rock octurcuping 1.5 ~r . ofisoore ci Ports.al~ or.

the norz~ -. est c~~~st oiFrance. The vessel contained a cargo oi 216,000 tons

ci crude oi and 4 ,300 tons ci bunker fu e l .  At t :UC a.n~. cni-rida\’, ~arco .7,

toe ‘:eusel brace just fcr.~ard of toe wheelhocse and thus stat ted th’: hers:

oil spill in nar it i ne  h:story . During the course cf the next 15 days , the

bu nker fu e l  and all 13 loaded cargo tart-~s , which  cor.ta~ ned two varieties of

l i~ nt itu-deastern crude oil , were relesed into the ocean. The oil qu ickly

became a water—in-oil eni~1sion (mousse) of at least 50% water and heavily

impacted nearly 140 cn of the Brit tany coast fran Portsall to Ile de Brehat.

At one time or another oil contami nation was observed along 393 ~ot- of

coastline and at least 60 km offshore. Impacted areas included recreational

beaches, mar iculture inpcurdments and a substantial marine fishery industry.

Since the A}~0 ?1ERQIAN1’ oil spill in December 1976 , ~~A and NOP~A have

col laborated in deve1cpm~ ~
- -- f an interagency oil spill response team,

encanpassing a variety of so -e t i f i c  disciplines. In the U .S.  this team

has three functions:

(1) To provide authorities responible for cleanup with highly-

qualified scientific assistance in mitigating the environment

and s~~ io-enconanic i~pacts of spills of oil and other

hazardous substances.

5
U.S. fllept. of Ca’rinerce , National Oceanic and Atrrt~pheric Administration ,
Environmental ResearchLaboratories, The NIOCO-CADIZ Oil Spill — A Prel iminary
Scientific Report , April , 1978.
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‘ ,- ; c- .~ :ca — ’  — e — : e - -
~t ‘ :‘a ~~~,. a rn -~ - . e-: n - n - — s - c e~~c c- n S.. n- - ; a . ,  -‘a n - z n -  1 .

:n- -
~:ial : n c ’ I c - c r a P r~~c — — fl i-cn - :: an~ ac:~’ic beacn- san-c~ tn - : rc:an

c-n T~cscay , ~-~arcn 2~, fo~ic~-.e-c- ay i n i : i a ~ cren-~ c - a ;an-c~~ r; I:

. c s a c  c-n F ’~ c - a . , “a r c - n -  Ic- . ~ ‘e :ean- was s u : : c ’ c n :e c  -~- :n-

~~ logi cai oc-scn - ’.ers -on f-~n :a~~, ~arcn S. ~c-u t~ ne san-p 1~ nc- n-as

c o n t m r ~~cc by a’l secn-ents c- f the team untfl toe present t~n-e .

r :~~: n - o u :  t n-- c :en-~ c: of in’.cstica:’ :n , ~c:~ -.’e ~n :cri-c:~ c - arc

cc-ordinat ion -~itn the French sci~ n:if ic con--n- unity has tasen c-~ace

under tne auspices ~f COB/CN~XO. Al l sampling has been cc - cr c -m ated

with pro~ran-s organized by CNEXO and other institutions in France ,

enabling a more thorough evaluation of the effects of the incident

than would have other.dse been possible.

During the course of the investigation , 8 observational objectives

were established by the U.S. team:

1. Photograph ic mapping of impacted beaches from overflights .

2. Statistical mapping of the distribut ion of oil on the water

surface using vertical photography .

3. Surveys of impacted beaches over complete tidal cycles.

4. Surveys of the concentrat ions of oil in subsurface water.
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5. E - i a l u a t i o n  o- tn-c c - n - e z :  c- f - .-co ’In-er~n : c-n- :c-n-~~c-y :~c-o ;~

c - i l  is a functi on of t i~ -~- c’:n- :-’c : zn-c ~.—e:~ s’:~
E - . a i ~. a : i - c -n  of toe lcnc -tem n- ’ ef-e::a wea:n-cr~r: on tn-c

c - f  c-~ l in - sc-:i en- ts ~‘:n-’ ti:~~ fla t: an- : :ca:n-es.

z n - c b~ :l o - i :a~ co n - :e :~~a n :c: : t c

a n - c as sessmen t  c-~ c c a n-~ o

G i .eo  tn - c  l m m i : a t i c n s  of c-ur an -ai~ :ica e~-:~:s to ca :e , -.-~e c-c~~ev

toe f:l c-.-.ir; pre lim inary con - ci-usions can -
~~~~ :ra~~n re- ;an-c~ n-~ the

n-azure , fa te ~r: ef~ect~ of :h~ d l  s:ille ~ from tn -a c - - c - c - c 

-

_____

l. A cco rc~n; to our ~es: esti~ a:e, 64,000 tons of tn-c ~n-:cc Caci :

oil ca me asoc -re alon c 72 km of tne shoreline of Srittar .-~’ during the

first fc.~ weeks  of tne sp i ll. A preva~ lir .g westerl y w ino ;-usoec tn-c

oil against west—fac ing head lands and into shorc in -c em:ayments as it

moved east. Ad~ i:icnal wind— induced forcing is ny :otnesize-c- to n-ave

taken place through a sea surface set—up along the coast and subsequent

development of a si gnificant alongshore current. A wind reversal in

early April moved the oil in the opposite direction , contaminating -

previously untouched areas and transporti ng the oil as far southwest

as Pointe du Raz (southwest of Brest). At the end of April , the total

volume of oil onshore was reduced to 11 ,000 tons , but , by that time ,

P 

393 km of shoreline had been contaminated .

2. Coastal processes and geomorphology played a majo’ role in the

dispersal and accunulation of the oil once it came onshore. For example 1

oil accumulated at the heads of crenulate bays and on tombolos (sand
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s c - i t s  ‘: r ’mec - :n tn- Ice c-f o~f:n-cr~ islan - .u~
’ . L~ c - c - l  s~ n~: , su:— a: —

scc - .r c- i t s  ar o~ r - o :c~~ :cr~~, :a’~ tr c--u ; n - 3  (~~- :n e i s )  , n - a n - s n -  c - c c - I s , a n - c

a-’: :‘-~.a::c: i n -  rc:~~; ,. tan -c-c-a to zn-a: :i~ 
—

~~~~~

O u S e  .- a :  C~~t n - C 7 ’ crc-cc : a - ~a . ’ , or b~ ric: ‘ -u: to 71 c — )  ~.rcer n - c - -.

sad — er : cc: : :1zs~ r~~:o r:c to tn-’a .a~::-~es o f toe ~cacn - c~~c e .

3. 3 u n n- :  tn-c ~n - :t~ a c~ l~~n : , tn -c t~~rst .‘iCC~ a - z c r  t” -a

c - il :c~~ ” :c~ lYte: .-.i tn- tn-c incc-m~n; t~ :e , an- : .~a: re:c:os-zcc

c-n tn-c e::. Hcw~’.er , c - -  la te ~pr ii cil s~d in - en -t b in - c - in; ..as c-—on -oun ce -:

an-c cons~~era:le sink ing ~.a: ev~cer:. s~ cn-~ fic~n t :a-cer:a:e o- zn-c

c- ’l s c - i l l s :  c-y tn-c .Z
~ ” : : :  Ia:- : is  r-c ~ n -- :c tn-esi:ec- t: n-a.e ac t ~a l l .

suns.  t o t oe bottom an - c thereafter been su:~ecta: to ~c :tc- m t n - a r c - c - c r :

pro cesses.

.t . Tn-c c- ’st r ibu tion c-f oil in water in toe Ac -ers ~racn estuar .-

was unifo rm vert ica l ly  indicating tr,e benthos -nere ex posed to o i l .

Six we~k~ after the c- round ing, tn - i s  estuary s t ill  containec- eleva ted

concentrations of oil in water , particularly at the upper end.

5. Offshore, high concentrations of oil in water were observed

under patches of mousse or slick , but , interestin gly, near bottom

water usually contained even greater quantities of oil.
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- -~c .~~- - -e n-~~u l o ; ~~c~~ e f ~- c c : -u a- tn-c ;c~ 11 -~-c-re cc--;erve ’J alori ~
toe n- - -~c - -;t :;a:t o~ ~~ t t a r v  ran- : in :  ~r n - n -  c r t s a l  to P e r ’ c c - —~ ui rec —

i - :;s:an~ c on an -n - .~ 1:1 c-~ : i - ~t~~ r’a ~S rr. c~~~ . s r-: --

an O i ; l a ” d - ~ . c - I : ; - I a  c n - - - :1n-~n-~ :~ cs t~ c:~ oa: - t a c - s  we~~’ s t r e s - e c  ~~~~~~~~~~

t o ‘. ~~~
- - . i ;  :~2 : e c ~ c n - ’ -~~- : ‘ -: ~: ‘cn ‘c -

~~~~ n -ac -
— 

- c -t O n -c -- c o  tn - c

a ,. ar~ icc -a t :n n-n- I -~ 
-
~~~~ tu the con - - : u ra  on tn - c -co :~~~

- -~~~~~~ 
-

- :;iten -t~~c-~ c o ; . n~ t~ e- on u c-asti ~n~ -; f~c~ n- : ~n a ~~~te’~ -

-

L r ’ O c t l - ’n , as well as tn-c \~c - cr -~lcnn - i t  est -ua -- a - - - .Io- ;~ c - :t n-arc - :’

n -c a r ~l c In-- : cc w 2 r :  sc-’ crel~ - imn - actc- j  - cc-c -~~~~:tc-~~ c-rn- n-c-~~n-’.:e-: 
-

~~:- 
spr~ng tile- ; w n i c n  oc c u rred - . after tn-c ~-.reck. ~-‘n - ssive morta l ~ties —

o~ int cr t iOa c c-n-n-:un~ tie S ccurre~ n e a r  St. 2f~ la:n- arc at -~ui cs~uet 
-

m a r s h  over rel i ti  short t ime span (a f :w  da~ s ) w n - f i e  mor ta l i t ies  -

of c t n - c r  ~~~~~~~~~~~~~~~~~~ on-s we r’a observed to occur n-c rc c raoual  l~ (over 
-

c - :-.c~~~~~ c e- ~-~~. r c c - u i a t i o ns  of  i n te r t ida l  ~r aO- . n~ reiJ womolls ,

~~~~~~ lve molluscs and limpets were muc h more acute ly  ef fected b~- the

spil l than were deposit -feeders (e.g. A ren ico la ) . For epifauna , -

mortality appeared related to physical coating by the oil while the

ci csol ved fract ion which penetrated into the interstitial water was

probabl y the primary factor contributin g to mortalities of inf auna .

Acute effects were not observed on attached macroal~ae although some

evidence was obtained in an independent study that indicates that the

fert ilioa tion process of exposcd pl ants may be impaired , and that

growth of Lami naria may be re tarded .

8. The o i l spi ll occurred at a time when many species of marine

birds were in the process of migration from winterin g to nesting
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c - rc-~n~;. Over  u ,~~~O deaths were recoroe-i wni cn cons is ted o more tn-- c-n-

)
~ s n - - s - c e- : .  A : : . t  ~~~ c - toe s e ceaths , nc~.e~ cr , con - a  c - t a :  of  four

s,c c c i c s  ~s n - a g  oc r- n-o n-ar , ;. i l lemont , ra::r:ill an:  : f f i n ~~; toe lat ter

c- f -,-.n~cn- an -a consice re- : as ra- -c - c-r tor~ a :c-n-e: ‘.n Franc e .  “a cre

co n - - on - i c  mn -pa-ats on cna rm n e t i n - O S nay occur ~rc. n-ac - :’ n-- c- on contann- n-ata-c

:re~~. Seac ’J HS were oc -s ’ - .- -sc reed in~ crc - ~rc~ n- l - ~
- k i l le d  intert ~ oaI

organisms all along tn-c impacted cca~:iin ~ .

M a r i c -u i t u r e  operat ions for oy s te rs  were se - .-e rc l~ af f ectac in

toe Abe r Senoit an-c Ab~ r W r a c n  cs :-~ar ies and tn-c Say of  ~c r l a i x .

Large numoers of oysters were either ki l led or cant aminatec by the

spill. The ho lding pens of the cornn~ercial lobster operation at Rc-:coff

were neavi l y oile d and prc babl y will be out of opcrat~cn for a yea r.

The main scallop fishery in Brittany is located east of the impacted

area and adverse effects may be minima l -

1.0 The transport of oil or its volatile fractions to terrestrial

conmunities may have been substantial . in late March gale force

winds and spring tides combined to deposit oil above the high tide

mark. More importantly, some of the airborne fractions of the

petroleum can adhere to plants and be transported to man via farm

crops or livestock.

1-I . The data collected at the Amoco Cadiz spill have given new

insights into oil movement in the mar ine environment. These will

prove usefu l -in the development of conceptual algo rithms to describe

fundamental processes such as the stranding or beaching of oil ,
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shelterirx of areas in tn-c lee of headlartis , roll of alor~ shore d r i f t  in-

oil trar .sn-~crt and the effects of tidal p - ~- c - r t~. Thc se new c~c-nccctual

urderstar~ ir~ s can be expedted to contribute to the next generation of oi

s~-c- l l  forecastir~ d~c-~~ ari hydrocarbon in-pact assessir~ nt studies .

NOAA has also asked perriission f r~~i the Frer~~h G~~erment to perf on-n--.

a ccurreher~ ive econanic dasna~ e assossr~ nt of ~~e etfects of n-Jc -e stc -c- il .

As vet , no official  response has been given.

The spectrum of dan~a~ies in keeping wi~.n the ni~cni tu de  of oil s~ i1 e:~

is extrenei\- broad. The follo~irE3 sectors of the rrerch ecor~xt -  h av e  ~e€ r-

dan-aged but as yet no estimates have been publ ishtxi.

Fisheries — l i t t le  if a rry fishing is taking place in the irpact

zone at present.

Aquaculture — A major irtlustry which has been all but clcsed in the

spill reg ion , perhaps continuing for many more months.

Kelp Algae — A vety inportant cash crop to west Brittarr~’ ar~i the entire

French econc~ ’. Will be clased for many months.

Recreati orVra.irism — Another very inportant iniustry ard avocation of the

French Citizenery . Beaches ard near—s hore waters are still

oiled , thereb)’ reducir~ toarist trade ard the value of a

recreational in the spill region.

Wildlif e — Severely irpacted perhaps for several years .

Clearup Casts — Very high . Up to $l/3 million per day for ~ier a 2 months

have been spent so far. Clear-up ard salvage casts ca.ild reach

$40—SO million.
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~~~~~~ir~ ~iea~ th — P~~s~hle adver~~ effects crc- hur~an he~J t h  ~r cr- breathing h:~~h

con entr at~ c:-: :f hvdrc  -n--~ n-~ by c 1-~a -- ~. . cr~~s ard lc~i~l

res i~ients. Also, because n-a~~’ local residents depend on

f ish  in their diet; sane have reportedly been ccnsuini rzg

locally caught fish and shellfisn- woich are heavil y

tainted - n-n-n --Jr~~arn-~o~~.

Adminis t ra t ive/Li t iga t ion  Costs — U r~n~~n as present.

Prcperty Values — A reduction in the value of shorefront property can be expected

as its perceived aesthetic value is reduced to prospective buyers.

It ca n not be estimated at present.
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:-ucccn-oov n-OR ‘n-:~ ~ :n-~; tn-~;c-r o~ :‘;~oa R AUo OIL -n-n---o:o~ n--TA :n-~-

i: r oduct i~~n

Ar tor  u sview ~~ expected red~ ctior.s in .io:n ird through leSS , and ~~~
L~~ 1pd~~~ t ~ UiJ t ’~~’ alternativt2b , ~~ er o 1 : t~ i:~~ n- c be a ‘/cr c-~~
n umber ot  almost pii ilv :L- -~~- s- ;cr~ar13S . ar -~~~ crjia~-i ” - - - ,  ~~~~~~~
hLghly subjective evaluations ar-out possibie ~i ran1c chano ~~ i n- b - c
ranker f l ee t  bet wee n now and 1985 , the static optimal condi’ ion of n -he
fl ee t  in 1955 -~ a-i EL-st determined on the~ basi~ ct  -i marke t mdzn.i a nd
supply equilibrium 1~~h 1 i- -; 1~~; . The c r i t e r ion  o~ e r n ~a i i t ’ : in the market
analysis  is t:~c lowest n - e t a  cost. n-y eS jf t:.c~~. ar c Ln -;t i i c- i ra l  or
other  nor  co~ cOLc rea c t ~~- s-by the c nt  i rna l f l e e t  -

~~~t 11 not act u~ 1:

~.t ~~n- ~~~~ 
-
~~~

-
~ i~~j~ tr : - ~~~ aSsess i : i r - : .

~~
- berre f n-s .ini co~ ~f :

a l t e r n a t i v es.

The ri gorous na tu re  of the market  analy s i s  focuses the  u r i c er t a in t ’,
about  the f u t u re  onto  expl ic i t ly  de f ined  narrow ques tions . V ariables
anSi re la t ionships mus t be ident i f ied  and spec ifi c  values assigned to
parameters.  Opinions seem to converge about thene questions rather than
n-c diverge as the do in the scenario building an -pr oa ch .  I f  a creneral  re-
view yields new information , n- he conclusions can he adjus ted ~-cordingly,
ra ther  than abandoned .

Demand Anal”sis

Demand for transportation may be considered as a functional relation—
ship between its price (freight rate ) and the quan t i ty  of this s e r vi ~~e
which users are willing to buy. The quantity desired of a good or service
generally decreases as its price increases . Demand for a type of transpor-
tation is derived from the demand for the commodity carried and the
availability and prices of alternative means for transporting the commodity .
Demand for the commodity carried also depends on the availability and
relative prices of substitute commodities . JUl of these conditions will
vary over time, and the demand function for a transportation service
at any time may be described in terms of price and quantity , given a set
of conditions existing at that time . This representation , called a short
run demand function , remains valid for as long as the parameters remain
unchanged . When the conditions change , there will be a new short run
den~and function , and we say that demand has shifted.

The demands for the tonnage of small tank ships for crude oil and for
petroleum products under alternative regulatory requirements are the
concern in this study . Except for certain regulatory alternatives , tank
ships may be interchangable between the two commodities. The number of
small tank ships which would be dedicated only to the carriaqe of crude
oil is so small that the effect will be neglig ible if the demands are
combined for crude oil and petroleum products carriage in the domestic
t rade . 
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A I . t nc-c - h some ~ f the tank w h i c h  engage p r i m a r il y  n -u
jenlesrlc tr_de do occasicin-a .c-iv cnua~~ in fo re ign  trade , t i t e r ’  is no

:d— ~:t t i f  n-ab le  amount of car co -.~nicn ~nu s t  be carr icci in t.b~ ue ~~~~~
L b er cfor c , fc ren -cr : aie n - s  net :  L c : n t e j  n - : -  n -Le e~— : n - : -  i n - e  ‘h e  c n - n a : - .:
fo r i-ones r i o  c:r ;il . rn-~ ships .

S~ ::cc n - c t - s  is no reliable 1 n n- - : r u a ti n-~- :: n - : -c i t  - : l c  cc:ncni n-cr domes t n - c -
o i l  n- Il on -n - a n - n - ge, it. is assum ed to n -r -- : : ;an - 11 co lt -s n - an : .  A r t y  growth in ron - mn -

- ‘n - I  demand wi l l  pr ohab i~ be me n- ~-:::: n-act eased n -u n o r t s  of n--of: n - - i  non - :- ‘le n-n-rn-
b r ) ~iucts  w h i ch  w ill n o n -  . t : fe c t  n-n - :~- .n -~- tna tn - -d for  n -ne l l  domest ic  t a n k e r s .
:e~ regale- n-cue roan -il: n - n - i  a si gn -i .  n- c-ant n-nos e o .n- n- ~.- 5n - o-n - 0 -~~

oil r o le s-y e n-c f ’ron - oil , there could be a ;u b c t  - : : of n -h e  t e c a
expensi--c on-I. r e s u l n - i n -n -q n - rn -  a reduction oh :‘ : in n-bc -n - -rn -- un - i for ~.1cn’ - r  n- -

-

a n - i  tr~un -s j n-o s t a c ion .  If the analysis ice ; n -re : rake i n to  a c c o u n t  any  a n o n - n -
chance in a narameter ,  th en i t  w i l l  o v e i - e n - r i m at e  n -he demand by some art-c

Pb~ on - n - IC r c on d it n - ons  or arn -i lne t- -or s , involve  n - in - c  a v a n - l e n - -  n- I i — :  and
rci~~tive j u n - ses of alterna:n--c o n-n-n-earn -s of transportation . 1we rr. ;in-sportation
al ternatives n-ave seen taket: L : :n - O  account i n - n -  n - i n - c  forecast of n nan -n-d for
1~ S5. A reduct ion in demand fo r  small n -j i t t er s  j~ like ly  to  c-ur t e S n - n - l  t n - n - :  -

front cons truction of cru de Oi l  j’ipelines on: n - i tO West Cc~L -L t O  n- - n -e
and expan s ion  of oroducts pipel ine capac i ty  fro m the L u I f  coast to r i te  n - l i :—

c- A t l a n t i c  a reas .

Oth e r possibl~ developments include o n - h e r  p i r - e line  cons t ruc t ion  or ex-
pansio n , n - r n - c  expanded use of b~~r -n -c~ in oc ea n - :  oil t r an s f er — a t  n-c r ,~~~:ni n -h o
increased use of overland t ransporta t ion modes. The ava i l ab i l i ty  of such
a l t e rna t ives  within a short time (less than 2 -3  year s~ is severely l i m i ted.
There fore the short run demand schedule i~~uld not reflect the usual reduction
in n-li e quantity desired as freight rates increase. The virtual absence
of short  run substitutes means that we may describe short run demand for
small domesti c tankers as a quan t i ty  ( tonnage ) r a ther  than a sch ednic  of
qu a n t i t y  versus price . In terms of economic analys is, we say that short
run demand is almost perfectly inelastic; elasticity, a ratio of percent
change in quantity to percent change in price , is virtually zero . ~raphic a1ly ,
short run demand is a vertical line on a chart showing price versus quantity.

Calculations of estimates fo r short run demand in 1985 , must establish
the current leve l of demand and apply pre dictable adjustments for a forecast.
However , voyage and cargo data needed for direct measurement are not readily
available. Fairly recent data were available on total domestic oil movements
by selfpropelled vessels of all sizes and identifie d by interregional
or intrarecjional oriains and destinati ons . I t  is feasibl e to infer from
these data the demand for small domestic tankers , but the set of assumptions
required for the inferrence become very tenuous. The method chosen was to
take the existing fleet and deduc t the equivalent tonnaqe currently employed
in trades other than domestic oil carriage. The deductible tonnage is
easily identified. Similarly, the tonnage currently used , where predictions
are made for an expected reduction due to piepline development , is readily
identifiab le. As a cross check , the results of the two methods of identi fyin g
demand may be compared to see what kind of assumptions are needed in the more
theoretical method for its results to agree with the more empirical method.

E- 2 

-~~ 
_ - - ------—~- - - ~- n - _~ ~~~~~~~~~~~~~~~~~~~~~ -



F 
~~~n- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~

-
- 

TT - C. ~

I

I n - is also recognized t h a n - - n - n - n - u  dcn - ;n -~ in -i  f o r  leme~ t n - c  ‘i i  t a r n - l a - n - c  n - s
h i  ;hl- ; ~e i ~ cn - ;_ t l . Tin- : fleet to tn - S n - n - rn - eu to  ad~~u s t  n - C  n e t k  SO .I - ‘I  

e n - S  cii r n - t a t  o n - f  season - : - c o , a  - c a p e n - i t ’. ~ll be n - :  -
- - -  . n- 

n- r - t - ien-~. ‘Itere :~~~ c-n-ne eric’ n-~-~~I b~ si~ for a n - .- n - n - n -  c an - :  n- -n - n - n -  - : :  n - n - n - c - - s  n - tons
a1 -n-rn-:a :ive emplen --tn -n-etn -t ; are somewhat count ~-rc - - In-c-al n-~~r aI r l  - n--n n-a )
ci.- discretionary (S t rat eg i c  t’e tro leum t t e a u r v L ) . n-easer-alit’: n- n - n - c o n - n - s n -  n - - s  -

fur .  tin-or in n-he analysis of ~Ul’p 1’~’ .

t ln - e  l’~n-3s ~L - m e o t  n -c demand n - s i n - r - -c-a -d to ice 2 .c - n-n- n - - n -  - -( n - cu - n - , n - n - :
Sect ion 2 .  1.2 The ~ternartd for tt:N ~:n- I r a n - c-; er t a ti c r i  n - -. n - n - i c -as .

j s n - n - n - e t c  A!n i l \ ’ s iS  

-

-rhe supply of a transportation s e r v i c e  n - n - n - a ’ -  i s  dc:;crib~- i  j s a f :r i - c - n- i o n - e l
reistiensaip be tue-sin- n -ta pr n -cc ( fre n - cin - r rate) and n-ne q uan t i  n-v w hic h  sw n -n - cr s

--eculd o f f e r  in service . The quant i -v - am - lcd  owners would be w i l l i ng  to o f t - -n -
n-sIn-en -all y lncrn-ases as pr ice  i n c r e a s e s ,  the concept  of a s u p p l y  f u n c t i c u
represents d i f fer en c e s  among owners , n - c r  a v a r i e ty  on -  rn - -a scns , in levels n-n - f
their costs on- providing tile servn-c~~. tin-c costs c--otis-:derei are econorn -n- :c
costs which differ from accounting costs , especially as the latter ir e
effected by n-ax regulations. The quantity offered is greater at in -n-ede n -
price levels because the hi ghe r cost owners mr e able to par t ic ipate  in the
market.

When a short run supply funct ion is considered fo r  tankers , it is
not implied that the quant i ty  (tonnage 1 o f fered  can be ad ius t ed  and re-
adjusted over the entire range within a short rime . The short run supp ly
function describes the relationship between freight rates and the total
tonnage which , at any given time , could fully recover its economic costs
at each rate level. Economic costs are identified for each tank ship and ,
starting with the lowest cost units , the total tonnage of the ships which
can operate at progressively higher rate levels are determined . At any
given rate level the total tonnage supply includes an identifiable fleet.

An examination of available information on total costs , including normal
returns to capital investment , revealed that the costs varied in a fairly
systematic way on the basis of age , size , and long term employment prospects . *

Rathe r than calculate a hypothetical required freight rate (RFR) for each
ship, the calculation was simplified by dividing the existing fleet into
groups which had similar values for the variables which affect costs . Then
RFR may be calculated for a representative ship of each group with only a
small variance from the RFR of individua l ships in the group .

A short run supply function was calculated ror a base case of the
existing fleet with no additional pollution prevention regulations . Then
similar supply functions were calculated accounting for the RFR to cover
costs which include the costs imposed by the major regulatory alternative s
under consideration. Since each ship ’s costs increase as its capacity
is reduced , the RFR for any given total fleet tonnage is higher than the
base case . Note carefully that the position of individual ships in order
of increasing RFR also changes . The three variables which accoun t for
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- n - n -  f f er en c e s  n-n - i  costs tIn - c --oc-ean - n - n - for in- i5-rcntn - ai co-an - n- . rn - n - ; of r eg u l a tory
r e-n -u irexnents .  In - i  ad~in-tn-o; . to caic--alar n- rn-~n- ~ - i-l for  e x l s t n - r n - - .n -  e n - n - n - p a, we al so
four -i  a n - n - RFR for a u : ’pen- o . -s i c~n - i  n - .c -w e i l i~- n- n - CCn -  sacs t O - . n - n - i j n - n -O SV s I n - n - r n - n - a t  n-ye .
In - n - en - tv  case un-n-c-rc ~PS for exn - .n- r n - n - n - c ships art-suld excused that for a n-n - es s h n - :

Io~~i :a1 c---nclusion -;culd ice ren-slace:tetn-t in-v new cons t ruc tI on .

Ts~ seasona l-tv  of ~ n-oduct  car r ie r  demand forces one to examin-n-e
:~ r-sfull -n- how cost rc-c-c-n- c-rn- fr e  i~n - h :  r a n - c a  ar e  t re at ~~ n- r n - n -  the con -n- s tn--action

of supply schedules. y .l. s c-oSt rCco ’-~~u .  n - jt c n - ;  an-c : a-c-en-jjiln- n - n - i ether
trades du r ing  the domes t n - c  -‘r ei n -n -ct  o n - n -  season , s n - n - n - c s  nun -- require hieher
t i i ~ n -coSt r000v- -r ’ -  r at~-s - ( u r n - n e  th e peak season to sustain co~~n-n -nn -n-ud

1t n m e  other in-ari d , t l n - Ln -  tonnage suppin -ed  at any  e i v c l n -  r a ts  n - n - oludcs
al l  the sin -n -p s  whose cost recovery ran - c  is lower tin -an n - i n - j t  - . n - n - v~~n rate ,
and most of thorn could sustain -n- ope ratn -er n - duri:iq the off—season . T h e n - s n - I n - n
for any on-von rate , t- .;nor-~ rn - g seasona li tv  m a y  result i n - n -  - n - y e n -  estimatl:n-s
to some ex ten t , the t orn -n -ace that  would be o f f e r e d ,  i n - n -  n - i n - a t  case , t in -c
tonnage would be overstated at every ooint on tire c-u te ly  price son-tee-ale ,
so the equilibrium rate would be underestimated by n-On-no , prob ably  sin-el::,
amoun t. Seasona l— tv  ma be ignored for simplicity real-ri- :-: tn -n - at the act~n-al
required freight rate a: market equ i llib r ium may be sliqht ln-’ In - i sher  tha n - :
our es timated value .

:r a p hn - c  curves are presented for  con -loep tua l u n - n - d e r s t a n u n - n - n - n - m  vi t i n -  a
caution about their use as a substitute for  computat ion.

Market Equilibrium

Intersection of the demand and supply schedules shows the required
fleet tonnage and prevailing freight rates af te r  regulatory requirements
have been satisfied and market adjustments have taken place . Because -of
the highly inelastic short run demand , tonnage may be determined by demand
forecast, while rate s reflect supply cost. Exi sting tonnage in excess of
the equilibrium quantity would be redundant. It would not be modified to
satisfy regulatory requirements for the trade , and would either find
employment in other trades or be scrapped.

Application of the supply functi on model is used to identi fy each
equilibrium solution , the groups of existing ships which may be modified
and employed, and to calculate costs of modifications and loss of cargo
capacity . If any replacement construction is indicated , the amount and *

cost may be calculated.

The difference s in required frei ght rates at equilibrium are indicative
of the economic cost of the regulatory alternatives. Total cost can be
calculated from total deadweight tons and RFR.
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- - : .n - l c. C l j : n - n -1 fn-c-jti~ :n- on -n - ‘n-ic : - . m , n - S  of - n- n-n -c corresponds to redSilv n-b—

~ - s n - n - l -  - n - r e - u p  on - I -n - n - n - n - n - -s n - -n - n - on -- n - an - n - : n-~ - -~~ n - n t  : t t : :n -a~n - c  n-- n - n - n -cc - -. I~,
n- , -n-s- .~ ~~~~~ 21) , 1 n - ’~~~~~3 , - )5-) :- t-n -t n -  .14 , l ’ J C - — 2 O , In- -I n -- n - DlcT n- ~- 2 - 3 4 ,- ° °  tlct - a-ct

on- . r-~: n - i L l - , ~~ ip~~ n - n - n -  these n -a n -use - - n - :  - s e n - - n - s t e b
n- -c -n - n - n -  In-)S5. : 0 n -- a n - n - p s  not  n- s i n -u n - I t , t n - n - C s -n -c  c a n - s e e n -  n - s  ire :  n- 5 - - ~- a i a  or

e: en-c-r; 30 t o  -4 year s ;  .l~ to 2n-n- years;  r n - n - i  less n - h a n - n -  .~~~ y e ar s . n-he n-ace
c-an-c n-c -rn-ca or robui It n - n - hn - n- - - ire : .1 - . n- - t n -  s on- olden- ; ~5 to In-n- coors; n -in - id
Less  t n - n - a n - i  l~ n- 5~ t *~~~•

n -him — v— s ix n - n -r on - c -- - n - r e su l t e d  f rom n - n - n - n - s  n -n -r ecess , each c - o n - n - t n - a m - n - n - n - n - n -
n - in - - n-us ye mn - - n - n - n: Ian- n-n those dimensions a n - n - n -  oh h ay  - L i t  n- s n - n - f  un - sn - n - c -e

en - n -  n - ic  coot  of sn-tip op erat ion.  A I n - a t  -n - f  - (n - s n - a~ k n - -n -  - - used n - i ,  n -dc t . a i y si s
n-s an-n-c-oin-ed on-; A-n-n-esnjn-x 11.

RFR and C ap i t a l  Cast  Calou l atn - o :n -s

Pn - - u . n - r e d  ftc - n - S n - I t  rates I S n - l— a )  were c a lcu la t ed  for an -n - avera~i e ship
n - n - n -  each o f the ex istin g fl e e t  vessel categories that were defined and
also for a new 30 , 000 DWT vessel. All costs have been calculated in tn - . S.
dollars a t  n -he current 1918 levels of exchange. —

Table LE presents a rypLcal worksheet. An average voyage lenoth ,
212 0 miles , for the U. S. fleet in Jones Act oil trade was calc ulated
based on movements in l 9~~~. This average voyage leng th was used for all
of the vessels in the size category 5 , 000 to 40 , 000 DWT . Actual voyage
roundtrip distances ranged from 460 to 13 ,118 miles with the m a j o r i t y
of the oil , howeve r, moved on voyages of from 2 , 000 to 5,000 miles.

An adjustment in average vessel speed on the voyage was also made
to account for CBT and SBT tankers operating lighter in both the loaded
and ba llasted conditions . Existi ng tankers were assumed to operate
ba llasted at about 50 percent of full displacement on the average . Their
ba llasted speed after SBT retrofit was assumed to irtc rease by 4 percent
wi th average operation at 40 percent of fu l l  displacement using Reference 1.
An 0.8 percent increase in speed for the loaded condi tion is also assumed
based on this reference and the DWT reductions . The overall inc rease in
the CBT/SBT tanker speed over the entire voyage is then 0.4 knots . This
speed increase was applied to all the CBT/SBT tankers.

The RFR for the new vessel of 30,000 DWT was calcula ted to be $9.481 ton.
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Vessel ~~~~~~~ I n-~(~~’ - ‘,~~~

Tanker DWT ~~~~~~~~~~~~~~~~~~ ~‘c-.n-’ — ~ /e ~~~~~~~~~ ~~ , ~~~n-

Speed (Kt s)  r_
n- 1- -

~~ 
-‘

~~~~ 
* -- 

~~~~~
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~~
- n-

~~~~ —

~BL /D av — At Sea J -  -
~~~~~‘- -- 

~~~ ‘ — ~~~~~~ ~~~ n-n-n-
— In Port - -- - -- -‘ ~~ -~~~-~ -: -~

Ro undtrip (n . m . )  l 
— - ;7~~ _ -

Sea Days ~~~~~ n-. — - - 
~;~~

- 
—1 — -

~~

,

Port Days -~2 
_ _ _ _ _  _ _ _ _ _  

.... - —_~ -~~

D a y s / T r i p  ~ C e  ; ~~
$ ,  

-
- - - -- . - - ,

Operat ing Days / v t .  3- 
~
. -- -I- — —:.~ - — - 

____

Tr i p s / Y r .  - n-- -* - - 2J 
-

Effective Lost DWT — - - 2 -~~ ;n-* 
________

CDWT ( L t . )  / -~n-~-~ ~~~~~~~~ 
~~~/~~~~~~~~) j ~~~~~~~~~~~~~~~~~~ / /~~~~~~~9I n -- C -

Cargo De l . /Yr .  (Lt/Yr) 
_______ ~~~ ‘ ~~oC 2 n-’~~ c - i n -  -

1977 Costs (xl000)

Operating Costs/Yr. 
—

Wages /~ ,.- -- ( ,‘~~‘.-t , /y~~~/ 
~~~~~~~~~~~~ 

- n-~
- --’c .~ ‘~~~~

—

Subsistence -5~-
SS&E 

_ _ _ _ _ _  ~~~~~
— ~~2:n- -;  

_ _ _ _ _ _

M&R 3;~.7 3 n - n -  -;_ s c - -n-
Insurance I ? ’ >  - i-~~~~ _______  ~

n-’2.- -

Othe r n-’ -- -t
__
3

Port Charges ~~
‘ ‘ “ -r 0 - ‘.1 n- .2 

________

Fuel ($ 11. 5 0/BBL) ~1C,Iln-n- )$~~ ~J5 7~5d

Total $/Year j5~22- 3VO~ 3 ’/) 3 ~~~~~ n-
~~~/ l~~~ 7 ./) 3

Capita l Costs

Avg. Delivery Yr.
Construction Cost — 

~~~
- — — —

Retrofit Cost — / ‘~~ )c, / O~~~ —

Amortization

Construction CFR
(20 yrs., 10%) — —

Retrofi t CFR — ,y
~ ~~~~~~ 

—

(1 year , 10%) 
_______ _______ _______ _______ _______ _______

Total Yearly Costs 3 5 o -  -‘ “ - ‘i V~ -,; ~ n - o~ :~~~~~
- -

-S -
-

RFR ($/LT) — -
~~~? , z - ” ,i- ’.’ ’ ‘-‘ ‘  ,~ :~ ______
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Required fren -e (n-t rates ~RE Rs ) are c a l ca u l a n-e d  f o r  a base case and
f n - ’ - e  alternatn-ve reoulatory cases as sn - -n-cwrn- cmi lad s 22.

— n-ooi ’ r-se-airen-smit -- n - -n - t en - s n - n - n - n - -i cwrn - to 3,000 dwt on-h rn -  I n - n - n -  -
m e n - r o n - n - n - .

ALT2 — San-n-c as .-\21’L except tn -n -at CBT n-s a Ils -n - on - .

— Presn-Je:n-rn-al initiative secjun-r-o:n-- -r.tn-n- on -- usc-n-ou ho-n -n -n- : n-s 1 ,200
h~:n - a n - n - i n -  r e t r o f i t .

A2T4 — San -n -n -c as ALTI b-n -n - -~ n -t n -n - out :03 sn-roof::.

ALT5 - tan - n -n -c as A L 2 2  but  -sin - 1n-out~ IGS r e t ro fi t .

E o n - n - n -  of n - n - IC  a l t e r n a t i v e s  involves a loss in effective v~~sseI carr’:in-n-ci
hwt carson - n-v :~h ich  s i or n - i f : o~~nc ly  a f fe ct s  n-he P J R .

The n -n - eu r en lac~n -ms n - :r 30, 000 Jwn - n - c -t - n - k en - n -s On -n -c soon -n -me d n-c in-c s-n- n -n - on - r e d
to n-tn -ce: TSP? requirements to tn-n-c icuer DWT li-ri-s n - n - f  the a l t - on-:atlves.
-n -he replacement VeSSOl for  the ALT3 scenario ut i l izes a double bottom
aj n- n -n -r oa ch .

Daily vessel operat ing expenses are based on tiumbers f rom a ranae of
typical tankers n-n Reference 2. ~Es:imated C~n-eratin~ E xpe nses l~~7,
puolished by n - :arAd . )

The f c l low : s n -n-n- fo r m u l as  were developed fr o m  the re fe rence  for  tankers
in the 10,000 to 40,000 dwt range only. The formulas are generally in-
applicable for the development of vessel operating expenses outside of
this part icular  application.

Wages

Older tankers have larger crews than modern vessels but wages per
man are higher on the newer ones because of the skills required to handle
the increased sophistication of equipment. There is also an increase in
vessel wage costs with ship si ze due to use of wage formulas that are a
funct ion of tonnage . The following formulation ignores specific variation
with ship size but relates total wage cost for the tankers in reference
to crew size. Tankers with large crews thus are implicitly assumed to be
smaller and older .

Wages ($) = 1,602 + 90.94 (No. Crew)
Day

Subsistence

These costs are assumed to vary directly with crew size .

Subsistence 
_____

ManDay

SS&E 
-

Tanker stores, supplies and equipment (SS&E) are assumed to vary both
with vessel dwt (reflecting basically machinery SHP) and crew size .
Variations occur also with the type of machinery plant , steam vs. diesel ,
etc., but have been ignored in this formulation.
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J $0.. ( S )  = (1 7 :  - 2.-n-75 4w: ) ( . n-~~ 1. rcn - a — 5 ) )

- - :-an-- n- 1

s - r n - n - n - n - s  - n - o : s  - i R ;  ore :n -on-noa~~~n- s n - n -  n-n- -n- n-c 1:-s
n - n - n -  -

- :_rsn- :50 ~~~n-n-~~~ :s c: n - - s n - n - n -- n - : n - o r I  :mn- mi n-n-n- n--~~~-~ n - n - _ c - l -, n-n- n-n-n- .. n-..~~ .n-
s rin -ci n-te -cm 12 :n-n-arn-. hese c-oon--: n-in - n - n -~ - -- - o- 14 be n- n - -n - :n - cc:n -- n - n-c

c n - n - n - n - n - n - n - u s  n -n -n - r n - se  b u n -  at  a very n-:orma l rots . -ln -n - in - depends on-n - n-in-c owner ’s
n-n - san -tn - cs. n -c w s v O r .  A ct ua l  values  f o r  - lP~ . -n - 3~rl: n-n - n - sn - - sets -:s’:n- n-n--:c-o
n - n - n - n -C of n - n - n - C sn - n - n - a n-rn - n - n - n - c 36 _ s a t n -~- g c r n - - n - s  n - on - n - - - -r --n -n - h n - cn - an-n-le - soon -tn -n - c: : - n-n - n - n - n

~: 55Oe l  O~n - - - n-on - a

~n - .R costs  also n - n c r - n - a n - c  n - n - r n - n -  tne 5150 n-~~ - n -  n - n -  n - in -c o.an- :n -n - n - or : :- a o n - .
ranke rs n-rn-n- -seneral1 slower :~esseis in -a -si n -n -c s:oalln-r p l o n - n-s re la: iv

n-S n-n-n-s n- r dwt and thus have lower ~-1 n-~R costs relan -n-vs n--n- vessel size . ~c
war n- sn-n-on-n- in vessel an-s n-n- -sr rn-n-acm-in-n-cry sn-ce an-n-h tn--re - - -as used n- n - n - n- c-e On-ron--n-In--

-b~R (-3 ) = 73C + 8.38 i h y n - )
(Dan--) (12-1- -i)

:nsurance costs consist of war risk , protection and indemnit (PSI)
an - n - n - I hull insurance costs. mn-u : is based on a r a t e  n-hat warn-es with the
c- n - p e o n - c n n - se of tin -c :-essels owned by con-urn-s of ~n-t n-serators. The rate is
applied to the gross registered tonnage of the vessel. This tonnage ma’:
change with the -n-se of SBT since IN~O is encouraging the use of a deduction
in GRT to cover the volume devoted to SBT.

Bo th war risk and hull insurance vary with the present value of the
vessel. The rate for  hull insurance varies additionally with the operator ’ s
experience. Older ships have lower val n -- n--s but generally have higher rates
for hull because of increased risk. As a large part of the insurance is
due to hull a formulation dependent only ue dwt was used .

Insurance C$) = 120 + 14.5 dwt
(Day) 1000

Other

These costs include overhead and other miscellaneous costs
and are assumed to be a constant $90.4/day from vessel to vessel.

Port charges

Po rt charges are very much dependent upon the voyage itinerary and
the individual port ’ s formula for  assessing fees .  Charges were assumed
as a function of DWT.

Port charges ($) = 1.3386 (dwt) — .40714 dwt
(Port ) (1000 )
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~ucl C O n o u m n -n - t l O n  —s-n - n - n - 1.- in -n - nest is min ima l  at l o a n - l i  n - n - n -i n - n - n- n - s r  ~n - n - c n-
slioreside facili ties In-n-n -n -d Ie t n - n - n - n -  loading. In din - n - s n - n - a n - - n -e :orn-s - n - n - c  o n - n - p ’ s
pun -n-n-pc un - sn -~~- n - 1  n - o  a in-s -n - c on -n-n -- : on - n - t  of f-n-el. The n - n - n -i _ en -_ n - f n - l  n-on -n-aum pt lein - u~ cd

n - n - n - n - hn - ; - n - n - n - ay eraqe  v a l u e. A fuel price of -311.5-0 - n-in-i for bunkers was
n- n - n- n- n- ed a n - n - n - I  rn-c ~tn -ijusL n-n-n-~ n - n - t n - n - n - n-c-o for tan k-n -s-n- n-c-n-~n - n - n - n - in - in - hi-ossn-l n - n - il. ~ : n - n- n-n- n -il
n - I-n- n-cl oil is more n - n - n - n - n - n - n - n -  lye n - s i n - i l r  in- o -n - s o n - a n - n - n - n - n -cry  fue l rates n-sn- - - 1-. -s - o r .

Car- n-c n - n - n -  l i\ - n - n -- n -n- n --i

A n - n - n-vera-n-c of 350 operatin-re n - i n - V a  per n--ear wan -n- used n-c -n - l e ’ e m~~in - n - e  the
n-arn -n -o n- I n - s i ic-n-- n- n - r n - n - d .  Port  tin-re pen -n - voyage was assumed as tn - I n - s — c n-Iav n- ; and :ar~ o
iun-t car r ied  n - - d w n - )  o.n- 0. - n -4 of totaL Jw~ . Cdwt n-in -sn - e n - n - n - i s , n- n -n-wove n- , u~ en-n -
tm -c aimount of fuel , sto n - -- n - n - n - n - n -  o ther  rn iso - c l j n - n - n - _ s n - n - n - u s  d~~t : j n - r n -- -i n - n -~in - n -h - -c- - n - - n - c .

Capital Costs

Cap ital costs were assumed to be completely amortized aO~ cr 1 vca r :
of oreration or 15 aftar rebuilding . These assumptions r o a n - n - I n - s n - n -  in most
of the existing fleet being amortized by th e 1985 date for the dci~~nd an -n-h
supply anal ys is.

i S n - tr o fi t  capital cos ts necessn-tated by the various al t e rna t i ve s  were
amortized under two s i tuations:

Ships not Rebuilt — The period was assumed at 35 years minus the
vessel’s age in 1955.

Ships Rebuil t  — 20 years minus the vessel’s rebuilt age in 1985.

The period of amortization was further assume d to be not less tha n
one year . Capital recovery factors  were calculated based on a 10 percent
return before taxes.

Construction Costs (Retrofit)

The unit costs for some of the tanker safety and pollution prevention
alternati ves vary as a function of tanker deadweight. The following unit
costs (as a function of deadweight) are required in the application of the
evaluation procedure .

1. Percent DWT lost due to SBT retrofit.

2. SBT retrofit costs for existing product tankers.

3. SBT costs for new tankers.

4. Double bottom costs for new tankers .

5 . Retrofi t- of Inert Cas Systems
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Tin-e data sources ~n - n - n - n - 1 pr-seed-n-rn -n- on - ; ; I ‘o~’ - n - n - n- a n - n - n -  n - in - n - n - -  obov~ cn-n-’~ t~ n - n - a
t n - n - u n - n - n - o n  n - n - n -  tanker -icadweign-it are d i s n - u -n -n -n -- n - i n - n --lew . A l l  n-on- ;ts are n- c-s
n-n- n - n - n - - tn -- un -~ on-on - n - o n - n - t n - n -n - n - t o  n - n - ;  P .  S.  n - n - n - n - -n-n- y ar ds  in - :  19 n-~ n-n -c Li ars.

~~ Can -n-ac n -n -n --; loss D u n -  - 3  n-n -ST Rn-n- n- n - n - tn - n -

F~~r - n - x n - n - ; n - n - n - n - n - n - n -  vesse l- ;  n-a n-n-n-oct n-he r e- - n - n - n - n - S - s n - n - n -n - n - n - n -  - -or 5oL rn - n - n - n - o n - - f i t  pro-
posals , e f fe c t i - s e n-n -Cr n - n - ar n - 0 n - a r r v l n - n - y  n - n - : - .n - n - n - - -  n - n - n - n - n - -n- n - i so  be lost du n - ;  n-n - n-)
t n - n - n - s n - n - n - s o n - o n - n - e u  bail~~ t v-c l -n-ne. n-c ---s r n - n - - n - a n - c  0 n - - - n - n - n -  n- -n -n -n -n - -n- t ha t  r et r of ir  n - n - n - n -:
3n -n - t n- n -as o n - n -  t n - n - C  U .  S ., n - n - n - n - world In -n -c t n -n - , a curve was developed r e i n - t i n - n - n - n -
p e n - o n - o n - n - t n - - n - c  Of n - -~~-n - i v- n- n- n -n - r n -c -Ln -n - T le s t  -n - n - -on - n - retrofit sf SBT n - n - n - r un - n -n - ;n -kn -n -n-n-
:rwT . Figure DE nt - - so n - n - n - n - n - s  n - v a n - l a s _ n -  In - n - n - a  n -s taken n - r n - cm n n - r  - n - rn - n - n -  

1. Jo n -n -n -n - ~n - -n-ck , itali an-n -, Nerweyn-an St u dy , b e r n -n - :  - n - n - - n - e  3.

2 . French Study for  n-~~FC2 , Referen so  4.

3. On-CL) Study , R n - r fe r o n - n - n - n --a 5.

n-n -n --Ad On-n-ta based on the )tarAd Pollun-icr . Sn-;rn-c-rt -r’ , R o f n - n - n -~~~~n - n - n - c  0 ,
a S n - n - - ; r c ; a t n - n - a  S ai l ast  Sen -r o t  n - t  Study to; n -n - on - on- n- u n - n - n - n - n - t n - n - C c  - n - y  ton-c U. S. n--c Join:
MSC n- Un -I n - C ) ,  Re fe rence 7 , and internal U n - r .\ n - 1  Studies .

The shapes of the curves are similar . Comparison of the curves revealed
tha t the French data closely approximated an - n - avera n -~e of all t I n - c  curves On-s n-n-
r n - n - c  range above eO , 000 O W l .  For this reason , the n-alculat ion-n-c of lost n-n- :
for both U . S. and world fleets utilize the French curve for tanker DWT ’s
above 62 , 000 . Below 62 , 000 DWT , the MarAd data was considered more correct
because i t  was based on data for tankers between 2n -n- , 300 and 70 , 0-n- n -$  Dn-T .

The other curves did not extend down to 20 , 000 DWT . Therefore , lost  n-WT
calculations for both U . S. and world f leets  between 20 , 000 and c2 ,000
were developed from the MarAd data.

The functional relationship between tanker capacity loss due to
- 

n- segregated ballast retrofit and tanker deadweig ht was presented in Figure 2E
This figure gives the variation for tankers rang ing in deadweight from
25 ,000 to 400, 000 DWT. The lower range of the MarAd curve was extended
in order to obtain the variation in capacity loss for tankers ranging
in DWT from 2000 DWT to 40 , 000 DWT. The resulting curve is shown in Figure
3E.

SBT Ret rof i t  for Product Tankers

The costs for retrofitting product tankers with segregated ballast
are presented in Fi gure 4E were obtained from extending the data in Figur e 3
of Reference 4. The SBT retrofit costs for seven Maritime Administration
design ships form the basis for the cost figures presented. These values

-t compare favorably with da ta in References 4 and 5 as presented on the Figure.
In each case , the cost estima te includes shipyard services , piping, and
structural changes requi red for the minimum ballast draft SBi’ retrofit.
Structural changes in each case include new bulkheads only . Cost for any
forward bottom strengthening which the classification societies may require

~~~~~ 4
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t o n - -  - n -n - c s n - o n - - n - n - n - n - S c L n-n-n-icn-J , In-c ca -n -n - c  hull n - n - r o n - n - - n - n - n - n - s  or  n -er  n - n - n - n - n - n - o n - n - n - n -  n - a n - n - c  n-n -C n-
n - n - s - o n - .  :a~ - n -n - l a n - ed.

l an -n -k c l e a n - n - n - n - n - n - n -  tn -n-h n - n - a u 0: - -~ n -ny  costs are not in - n - c l n - n - de d, as this  w o n - n - n -
to  i o n -n - c  by n-n- h e- n - In -n -~ non -ran -on-- ~-n --Oo re the ship arrives n - n - n - ti n -n -n - yard. an - - n- n -n - to

- n - n - n - n - n - un - e s n -re g n - v - s n - n -  for n - - s t n - n -n - fn-t s wi th n -n - n -h win -In -c-ut tan-n-k n - n - o n - t i n - n - n - ;  :cn- -~ n-n - n - - .

n-n- a n-i an - ,s n-n-n - toO t i n -a t  n-n-s w segreg atn-n -n-i b a ll a s t  t an-n- s  n - - n - I l  be n - n - 0 f l n - l etc -n- iV
n - n - n - on - n - n -n-n-I n - n - n - tn - r n - n - n - ilv, n- n - n - .-~n - n - e p in - n - g  with sound marine corros ion-n -  p ro tec t ion  n - r a n - n - n - n - n - c .
No oacrif jcn-n -]n- n - n - n - n - n-dn-so have beer. installed in the new seareoated bal last
n-n -n -n -kn- , n-In-cu-n-i n - some owners rrn-av add anodes to supnln -n -men - :t  corrosion p r o t o n - n - n - o n - n -
b ’- n -can -n -n - n - n - n - s.

SOT Casts for )~ew ran -n- ken --s

li-c costs of segregated ballast for new tankers were obtain-n-ed by an
extension of In-ta presented in Table 11—6 of Reference n - n - . The costs for
the IMCO segregated ballast tankers (shown in-n -the table) ranging in L)WT fr-c-n
35 , 100 DWT to 22 5 , 000 DWT were plotted in n - sn -n - In - sr to nbtain an-n- indicatln-n- :n-
o f how the cost varied for tankers win -h D’- -.T copacn - tn -n -es ranging f ron -n - . , 0 2n- n-

n -n-CT
to 40 ,000 PUT. The plotted costs (Fi g ure SE) show that costs of s e n - n - r n - n - n - a n - n -n-n- h

ballast for  new tankers decrease as DWT decreases and reach a minimum at
approximately 55 ,800 DWT then start to increase again as DWT is decreased
below 55 ,500 DWT. The smallest DWT tanker shown in Table 1:-n- ’ is 31 ,000 DWT .

To estimate costs for tankers as sn-nail as 2,000 DWT , it was assumed
- - that these costs would increase linearly from the minimum cost and a l ine

was drawn from the minimum cost through the mid—point  of the cost for  the
39 ,700 DWT and the 35 ,100 DWT tankers. This line is shown in Fi gure SE as
a broken line . For convenience in reading values for calculations , the
broken line was replotted using an expanded scale for DW’~. This plo t is shown
ir- Figure 6E.

Double Bottom Costs for New Tankers

The costs of double bottoms for new tankers were obtained from Table
11—6 of Reference 6. The costs given in the table inc lude the cost for
segregated ballast. In order to obtain the cost for double bottoms only
it is necessary to subtract the cost of segregated ballast from the costs
show n in Table 11—6 . The costs for double bottoms only are shown in Figure
6. These costs represent only the cost of double bottom structur e and do
not account for the vessels loss in cargo capaci ty from the double bottom
v o l um e . )  The costs for double bottoms plus segregated ballast (as given
in Table 11—6) are also shown in Figure 7E. These costs includ e con-
structing the vessel larger to give equal cargo capacity .

Inert Gas Systems (IGS)

Independen t plant inert gas systems were considered in the uni t  costs
for these systems . The cost of IGS retrofit increases with vessels size .
The a verage estimated per—vessels cost for IGS hardware and installation is
about $1,000 , 000 for vessels ranging in deadweight from 20, 000 DWT to 40 , 000
DWT and about $850 , 000 for vessels ranging in deadweight from 15 ,000 DWT
to 20,000 OWl’.
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Other  U n i t  Costs for  Regulatory Al ternat ives

The installation costs for a secondary radar vary as a f n - n - c n - i o r .  of
deadweight.  Since this va r i a t ion  is smal l ,  the average n -n -e r -vesse l  cost
fo r  a secondary radar was assumed to remain constant at n-b-cut  ~~ C , 20.
Similarly for the collision avoidance assist subsystem ; t in -c -average per-
vessel ccsn- -n-as estimated to be about $150,000. St e er in g  r n -o d n - f i n - a : i o n -n - o
are already required of U . S. tankers and additional cost is not necossar” .
Tin - is  modif ica t ion is estimated to cost about $22 ,200 per vessel.

:ctal Capital Costs of Regulation Alternatives

The regulat ion alternatives for exist ing ~srod-n -ct  t a rn-k ers  n - o n - n - s n - d a r n - h
in this analysis  are shown in Table 2E. Alternatives lE and 3E are identical
except that 3E has a deadweight limit of 20 , 000 DUT instead of the 5000
deadweight l imit for lE. The variation of the unit  costs with deadweight
were described previously . These uni t costs were used to compute the
total capital costs incurred by imposing each regulation alternative shown
in Table A to the product tanker population included within the imposed
deadweight limi t shown in Table 2E . These calculations were effected for
one assumed product tanker l ife cycle scenario of 35 years for each produc t
tanker. The calculations for each alternative considered the 36 possible
categories of DWT for product tankers. Each DWT category was described
by three additional parameters. These are average deadweight , numbe r of
tankers in the category and amortization period based on tanker age since
built or since rebuilt.

The total capital costs for each regulation alternative were computed
as follows :

r - s  1

(AP ) 1C + CsiI (CRF ) . .41)

~v L ron J j
i=l

(TCC) = N P (AP) (2)
i i i  iv

C ( x)
TRAC (x ) = (TCC) (3 )

j~ l J

Where:

(AP ) annual payment for each vessel in category j .
iv

C = cost of retrofit or new construction for regulation alternati ve .
ron

C = cost of each safety subsystem
si

i = l , 2 S

S = 4 possible safety subsystems
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= can-it a l  recovery factor  for  ~th cat-soon-v .

~TCC) . = total n-~n -n -n - n - n - al n -on -n - s for can -en -n-cr i .

= ;-an-n-n-ber of ta n -n -ke rs  in category j .

= arn - i o r t i z a t i c - :n -  rn -eriod ( in  - - s a n - s t fn - c -r :n - t s - s or --

TRAC x) = ton-sI capital  costs for  all n-an -econ -n- -n -s - n - sn - n - - 1  in - n -  :on-n-ulat n--on
alternative x.

C n - x t  = n umber of categories n -cr  f r a n - t n - o n - n -  n - i n - e r c n - n - f t  u~ e-d in n - n - s n - n - I n - t n - n - n - n - n -
o i t n - n - r n - n - a t i v e  x .

C (x )  = 1, 2 36

X = lE , 2E SE ( r e g u l a t i o n-n -  a lt e r r n -a t in -n--e s t

The result ing capital costs for  each regulation a l t e n - n - n - a t i v e  and the
components in each regulatory package are shown in Table 3E . The average
costs t i n  mi l in - on s)  in - er vesse l for  each r n - n -~~u l a t n - o n -n - a i te  r n a t i vn -n -  c -n - n - c thrc n-n-n-nn-
f ive are $2 .42 , $1.61 , $ 2 . 0 6 , $0.77 , and $2 .00  respectively .

Construction of Supply Curves

The RFR ’ s calculated for the representative average vessels in each
of the categories for the f lee t  are next plotted as bars on the supply
curve. The base supply curve for 1985 is shown in Figure SE where n-he
height of each bar represents the average RFR of the vessels in that category .
The width of each bar represents the total deadweight carrying capacity of
all of the vessels in the catego ry. The bars are arranged so that the
vessel groups with the most economical costs (lowest RFR ’s) are grouped
to the left.

The base supply function as presented shows the present U. S. tank
fleet opera ting in 1985. Vessels falling in the furthest right bars are
less competitive due to their high annual operating costs . If demand
for oil transportation is lower in 1985 , these vessels are assumed to
switch into non—oil trade or to be scrapped .

The number of ships to be built or scrapped is thus decided from
this curve when demand for tonnage is determined.

A similar supply function is constructed for each regulatory option
package considered. For each catego rv of vessels , the RFR increases as a
res ult of the cost of compliance . The total deadweight tonnage in each
category decreases because of retrofit capacity losses. The categories
are rearranged in increasing order of their new RFRs . The primary reason
why order change s from the base case is that the amortization period for
capital cost- n-n- varies among the categories .
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- - Conclusion

?rn -~;a:e sector costs. For consumers an-i f-c r n- :e economy as a whole , t n - n - n - s

n-test n -n -n - o anin gzu i  way to view the  cost  of tne ragin-lat ions is the ann-on-rn-n-
n-~n-n -s v add to the annua l cost of n - n -~azn-sj :or t i ng a olven cu a :n -n - i n -y  of on-I. A

o u n - n-ly and den-n o r- h e au i l :b r : s r-n -  nOn-i n-a l was used to n - i e t er r nn- n-n -e n-he t o t a l
n-in -nun -i cost for -r an -h  n -sn-s n - n - i n - t o n - v  a l tern a tav e  an - n - n - i  a in - vr c t on -n -tn -n -c a l  base case
if  no addi-n - n - o r n - n - L  rn - - on -n - ian - ic -n -n -s were imposed. The t n - r n -a :-n-~r :od of n-re an -n - a lys : s
is a f t e r  the completion of r e t r o f i t t n-n o  an-cd after rro~ ected reducn-~ons
n - n - n - tanker demand due n -n - exre c tn -n -d p iceline ie\~eiocment s . 1985 vas chosen-i
as n-he time when these -chan -n-c s would , be completed. Table 4C shows the n - rn - n - n - n - a l
n-on -n -s for the five ren-cula:orv alternati ve and compares n-n -n- cm n-c a base case.
rhe base case includes the costs of equipment standards already required
in--i the 1978 I~-tCO Protocols . The total annual cost includes amortized capital
n-osts and c a n - a n -n - t v  loss n-i -u -n - to r e t r o fit - i n c.

TABLE -
~~~L

COST SUM ~~ARY
198 5 ~~::~~~-: - OSTS

(millions)

Ton-al Transport Increase from
Al-err-an-n-ye Cost B-in-c Case in -n -c rease

BASE $345.2
1E 498. 5 $ 153.2 44’n-
2E 48~~.1 140.8 41T
3E 4b 1.8 l l o . 5  34n-T

4E 472 .9 127.o 37°~
5E 455.6 110.3 32~

Impact on Cargo Carrying Capacity

The five regulatory alternatives considered require either segregated
ballast or clean ballast on existing tankers. Both requirements involve the
dedication of some cargo space for the separate carriage of ballast ,
reducing the amount of cargo a ship can carry on any one voyage . At the
same time, segregated ballast and clean ballast arrangements increase vessel
speed and partially offset the loss of cargo space by enabling a ship to
make more voyages during the year . For alternative IE , some ships ~~uld
lose cargo capacity during remeasuremerit to below 20 ,000 DWT to avoid
compliance with the regulations . This capacity loss is considered in the
calcul ations below.
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n-~n-n- t i n - c  n- - n - n - t n - i  ‘n - n - s t  en--n- I i n - n - n-i l n - S .

I- .~~H Lh  5L

n-u’n - i n - n-’n-oi~~ y RL-:DIn-CT In-n-rn - — i - n - n- n - I n -  FLEE r

Reduction in E f f e c t i v n - n-
A l te r n a t i v e  C o r q o  Capac i t y  ki

n-n-~~

Base
it

3E 21
4E 11
SE 22

*wej qhted average reduction for all ships in the 19i35 fleet. E fE n - i c t i v e
cargo capacity in all cases , including the base case , is defined as
( DWT x . n-)4 x trips per y e a r ) .

n-Sn-
-- s

Lang—Te rm Cost Impact n- :

in theory , annual costs would eventually increase over the l~J5

l a - v o l s .  This would occur gradually as current ly existing ships are
i - n - n - I  n-~- new construction . The value of the theoret ical  long—term

- ~y.1 - in - -in nual costs could be calculated from the model , but it would
- -• n-TI~ a n L n ~4 f ul  in any pract ical  way. The lon g—t erm fo recast n-1ep~ tin- 1s

L n - I  I n -  assumptions of constant demand levels , unchanged technoin-n-qy,
“ n- l$t ime relative costs of resources .

- ~~n -• 
n
-e s t- s

- - -  ‘ n -w annual cost of the regulations for small rankers  in
— - n -- I. • ‘he ,‘n - ;t of brin ging the lon g— te rm MSC cha r ter  f1c~~t

i i l d i  t n - I n  n - i re iulati~ ns must I cou’-.i In - ~n- d rhln - . Lobt



~—l2

S —

would be borne by the n-ublic as taxpayers rather than as consumers. -;

n- n - n - ibis fleet consists of 13 shi s of an aggregate 385 ,003 DWT . 5 - n - n - n - n - n - S e
n- in -ac e vessels tend to be in n-~ Jn-cn-atn-d service , n -rn - n-i because of Pc-a
long-term charters , tin -n - n - C vessels were not n - n - n - c i n - n -n- in -n - d in n-he ana lys is .

Inflationary Impact Considerations

2 The major shortcoming of tne concept of annualized cos:s n-. use-c in -n -
tn-n-a preceding analysis , is t i n - S t  it urderstates the in -n -ps -n -n - -n- rn- n-i-n -c econo n-n-n-y
of a capital expenditure when it is made . The capital outlay jr-cr-sn-see n-:ce
demand for shipbuiidin-n- and its input resources , and it also in-n-creases
the demand for credit in the money market. The tesul t of lncreasin-n-g ien- n- n-an- n- d
depends on the levels of demand for these resources which would otherwise
exist .  The expenditure mi ght merely reduce tin--s unemployment in n-hipyn-r-i
communities while , at the same time , it night in-n-crease steel prices or
interest rates. The scope of this study does not permit an :rn-alysis of

1 d i f f e r e n t i a l  impacts . However,  we -n-an estimate the ma gn -n-n-tn-sde of cap ital
outlays and their time f rame . T:n-e reader n-n-an n- n-n-dge their s in -n -n i f i ca n c e
relative to the aggregate economy or t a r n -u n -u l ar  sectors .

The method of forecasting does n -n -on - n-all when the changes occur dun n-n-n-n - n -n- the interval between imposing regulations and 1985. Additional assumptions
are needed to predict  annual out lay  levels. Uncertainty of decreasing

- 
demand would induce shipowners to dela invcstment decisions as long as

- possible , but this is diminished by the tendency toward long—term charter

- agreements. The efficiency of retrofitting during regular shipyard over-
- - haul periods tends to make retrofitting more uniform over time . Shipyard

capacity and advance contracting arrangements also induce more uniform
expenditures. With conflicting trends, the convenient assumption may be
made that capital outlay will be uniform over the period (1981—1985).
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ATLANTIC TRADER 20,000 1 945 1958
DAVID E . DAY 20,000 1945 1 958
MOUNT EXPLORER 23 ,400 1945 1961
BRAZOS 24,000 1945 1967
PISCES 24,400 1945 1962
CONTIGINY 25,500 1945 1962
COUNCIL GROVE 25,500 1945 1961
FORT HOSK I NS 25,600 1945 1 961
PASADENA ? 7.000 1945 1965
SAN A NTON IO 27 .200 1 945 1965
AUSTIN 26,900 1945 1962
FORT WORTH 27 ,600 1 945 1 968
BRADFORD ISLAND 32,700 1945 1971
POINT MAR GO 33,800 1945 1968
SAN MARCOS 27 ,400 1949
COASTAL CAL IFORNIA 28,400 1949
SABINE 28,700 1949
PECOS 28,700 1950
MOUNT NAVIGATOR 30,200 1951
THOMAS Q 32,000 1 951

• EXXON NEWARK 28,700 1952
THOMAS M 25,200 195 3 1 971
BIRCH COULIE 26 ,600 1953
EXXON BANGOR 28,700 1953
EXXON HUNTINGTON 28,700 195 3
DELAWARE SUN 30,200 195 3
NEW JERSEY SUN 30,200 1953
OVERSEAS ALEUT ION 39,800 1953 1971
ECLIPSE 25 ,200 1954
DELAWARE GETTY 27 ,400 1954
SOCON Y VACUUM 28,600 1954
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Year Year
Name DWT Built Rebuilt

EXXON FLORENCE 0,700 1954
N EW YORK ~E TTY , Th 1 954
WESTERN SUN 30,300 1954
COVE COMMUN I CA TOR 31 ,0() t ’ 1 954
EASTERN SUN 30,200 1 )57
MOBIL GAS 26,000 1956
BANNER 32 ,~0i) 1956
ALLEGIANCE 33 ,000 1956
POTOMAC 2~ ,500 1~)56 1q 64
MOBIL POWER 31,0Cc 1957
MOB IL FUEL 31 .200 1Q57
SANTA CLARA 33,000 1951
GULFK ING 34,700 195 7
GUL FQUEEN 34,700 1957
EXXON JAMESTOWN 37,700 1957
EXXON GETTYSBURG 38,000 195’
KANSAS 26,500 1958
FREDRICKSBURG 2S,100 1950
MOBIL LUBE 29,200 1958
ARCO ENDEAVOR 30,300 1958
ARCO ENTERPRISE 30.300 1958
EXXON SEATTLE 31 .300 1958
GUL F PRINCE 33,100 1958
TEXACO WISCONS IN 33,200 1958
GULFKNIGHT 34,700 1958
SANTA PAULA 34,900 1958
CHILBAR )3.700 1959
CONNECTICUT 37,600 1958
EXXON LEXINGTON 37,000 1958
GIJLFPRIDE 29,200 1959
GULFSOLAR 293200 1959
MOBIL AE RO 30,100 1959
MOBIL OIL 30,100 1959
GULFCREST 30,800 1959
METON 33,700 1959
AMERICA N EAGLE 33,100 19~9ERNA ELIZABETH 33,200 1959
GULF OIL 29,200 1960
GULFSPRAY 29.200 1960
OGDEN CHALLENGER 33,300 1960
OVERSEAS ULLA 35,700 1960
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‘ear Year Year
DWT Su lit Rebuilt Scrapped

GULESUPREME 30 ,800 1 961
ARCO PRESTIGE 34,100 1962
TE 4C0 MAR YLAND 25.400 1963
TE XACO MASSACHUSETTS 25,700 196 3
TEXACO GEORGIA 25 ,200 1 964
TEXACO R0O~~ ISLAND 25,400 1064
TEXACO MONTANA 26,600 ~~65
VALLEY FORGE 36,000 1966
OVERSEAS ALICE 37 ,300 1968
OVERSEAS VALDE 37,800 1968
SPIRIT 3c LIBERTY 38,200 1968
OVERSE AS VIVIAN 37 ,800 1 969
EAGLE LEADE R 37,000 1969
EAGLE CHARGER 37,000 1969
OGDEN WILLIAMETTE 37,300 1969
OGDEN WABA SH 37 ,900 1 969
OGDEN CHAMPION 37,900 1969
NECHES 37 ,320 1971
~OLO?1BIA 37,300 1971
SUSQUEHANNA 37,300 1972
HUDSON 37 ,300 1972
SEALIFT PACIFIC 27,300 1974
SEALIFT MEDITERRANEAN 27,200 1974
SEAL IF T ATLANTIC 27 ,200 1974
SEALIFT CARIBBEAN 25,000 1975
SEALIFT ARCTIC 25 ,000 1975
SEALIFT ANTARCTI C 25 ,000 1975
SEAL IFT CHINA SEA 25 ,000 1 975
SEAL IFT ARABIAN SEA 27 ,300 1975
SEALIFT INDIAN OCEAN 27,300 1975

CHEVRON WASHINGTON 39 ,600 1976
CHEVRON COLORADO 34,500 1976
CH EVRON LOUISIANA 39,500 1977
CHEVRON ARIZONA 39,600 1977
MARTHA R . INGRAM 36,500 1971
CAROLE D. INGRAM 36,500 1 972
EXXON GALVESTON 19 ,200 1970
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