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SUMMARY 

STATEMENT TYPE : ( ) Draf t  ( )  Final Environment a l  S tat ement 
( X )  Final Supp l ement to Final Env ironmental 

S ta tement 

PREPARED BY : The S trategic Petro l e um Res erve Office , Federal 
Energy Admini stration , Washington , D . C .  20461 

1. Type o f  Act ion : ( ) Leg i s l at iv e  ( X )  Admini strative 

2. Brie f Description of the Proposed Action : 

The Department o f  Energy Adminis tration propos e s  to  imp l emen t  
the S trat egic  Petroleum Reserve , Titl e  I ,  P a r t  B o f  the Energy 
Pol i cy and Con s ervation Act o f  1975 ( P . L .  94-163). The p urpose 
of the Reserve is to  mit i ga te the e conomic impac t s  of any future 
interruptions o f  pet ro l e um imports .  The impacts o f  s toring one 
hundred f i fty mil lion b arrel s  (MMB ) o f  o i l  by 1978 and f ive  
hundred MMB by 1982 were addres sed in the f inal programmat i c  EIS  
and the SPR P l an .  It  is now proposed that the  SPR b e  expanded 
to s tore a total  of 1,000 MMB . Thi s  s uppl emen t  addre s se s  the 
environmental impact s  of this proposed expan s ion . 

3. S ummary o f  Environmental Impac t s  and Adverse Environmental 
E f fec t s : 

Thi s  s upplement to  the f inal  programmat ic E I S  has identi f ied 
whi ch environmental  parame ters woul d  be partic u l arly sensit i ve 
to an increase in the amo unt o f  o i l  s tored . The expanded SPR 
a l so causes  cumu l a t i ve impact s  ( those impac t s  that  are additive 
because o f  the location o f  two or more faci l it i e s  in the s ame 
geographic a l  area , and those  which res u l t  from two or more oper
a tions at the same fac i li ty )  to b ecome more importan t . The mos t  
sensit i ve parameters appear t o  b e  water q ua l i ty and geology . The 
adverse impacts that could res u l t  from the expanded program include 
the degrada tion of surface water q u a l i ty from con s truction runo f f , 
increased dredging , and more frequent o i l  spi l l s .  In addi tion , 
brine disposal associated with s o l ut ion mining s a lt cavities  wi l l  
increase the s a linity o f  the receiving waters , whether under
ground s a l ine aqu i f e rs or sma l l  portions of the G ul f  of Mexico . 
Changes in water qual i ty wi l l  have a short-term impact on aquatic 
organi sms in l oc a l  areas . U s e  of  l arge quantities o f  ground 
water for deve l oping s alt cavities coul d  cause some surface 
subs idence over water s torage areas , s l ow s a l t  water encroachment , 
and movement o f  near-s urface geologic fau l t s . The e xpanded program 
wou l d  a l s o  increase hydrocarbon emi s s ions from the u s e  of above 
ground tanks and f i l l  and withdrawal operations which may cause 
t emporary l ocal i z ed v i o lations o f  the Fede ral s tandard , but no 
long-term adverse impact on air q ua l i ty wou l d  result .  



4. Alternative Cons idered : 

The fol lowing a lternatives were addre ssed in the final EIS . 

Non-Structural Alternatives to the S trategic Petro le um Re serve 
Increase Domes t i c  Energy Supp l i e s  
Reduce Energy Demand by Conserva tion 
No Act ion 
Shut- in Capac i ty 

Alternat ive Methods of Acqu iring the O i l  
Naval Petro l eum Reserve O i l  
Royal ty O i l  
Old Oi l 
Open Market Purchase of Oi l 
Imported Oi l 

Implementing the industrial  Petro l e um Re serve 

S tructural Alternative s 
So l u t i on-Mined Cavit i e s  in S a l t  
Convers ion o f  S a l t  and Other Mine s 
Aboveground Tanks 
Laid-Up Tankers 

5. Comments on the S upplement have been received from the 
fo l lowing : 

Federal Agenci e s  

Department o f  Comme rce 
Department o f  Interior 
Environmental Protec t i on Agency 

S tate Agenci e s  

Ari zona S o l a r  Ene rgy Res earch 
Kentucky Bureau of Envi ronmental Pro te c tion 
North Dakot a  Geological  Survey 
Texas Parks and Wi l dl i fe Department 
Texas Department of Agriculture 
Texas Department o f  Water Re sources 

Other Organ i z a t ions 

Nat i onal Wil dl ife Fede ration 

6. Date made avai lable to CEQ and the Publ i c : 

The Final Envi ronmental Impact S ta tement was made avai lable to 
Counc i l  on Environmental Qua l i ty and to the P ub l i c  on December 17, 
1976. 



The dra f t  s uppl ement was made avai l ab l e  to the Counci l  on 
Env i ronmental Quali ty and the P ub l i c  i n  September 1977. 

Thi s  f inal s upplemen t  was made avai lab l e  to  the Environmental 
Protection Agency and the publ i c  in January 1979. 
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I. INTRODUCTION AND SUMMARY 

All agencies of the Federal Government are required by 

the National Environmental Policy Act of 19 6 9  (NEPA) , 1 6 

U.S.C . 43 21 et seq., as implemented by Executive Order 11514 

of March 5, 1970 ,  the Council on Environmental Quality (CEQ) 

Guidelines of August 1, 19 7 3 ,  to prepare a detailed environ

mental impact statement (EIS) on proposals for legislation 

and other major Federal actions significantly affecting the 

quality of the human environment. The objectives of the 

NEPA are to (1) build into the agency decision-making 

processes an appropriate and careful consideration of all 

environmental aspects of proposed actions, (2) explain 

potential environmental effects of proposed actions and 

their alternatives for public understanding, (3) avoid or 

minimize adverse effects of proposed actions, and (4) 

restore or enhance environmental quality as much as possible. 

The Energy Policy and C onservation Act of 19 7 5  (EPCA) , 

Title I, Part B, Strategic Petroleum Reserve, provided for 

the creation of necessary strategic reserves. The impact of 

this action on the environment was investigated and the 

results published as the Final Environmental Impact Statement, 

Volume I, Strategic Petroleum Reserve, FES 7 6 - 2, December, 

19 7 6  by the Strategic Petroleum Reserve Office of the 

Federal Energy Administration (FEA) . The responsibility for 

implementing the Strategic Petroleum Reserve (SPR) which was 

originally vested in FEA by EPCA was assumed by the U.S. 

Department of Energy (DOE) on October 1, 19 7 7 ,  with the 

inception of the new department. 

The schedule for development of the SPR established in 

the EPCA and addressed in the SPR Plan, which became effective 
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on April 18, 1977, and was assessed in the FEIS, was to store 
150 million barrels (MMB) of oil by December 1978 and 500 MMB by December 1982. However, , 
the P resident recommended a 
the maximum size authorized 

as part of the National Energy Plan, 
1 billion barrel reserve, which is 
under the EPCA. This increase 

provides greater insurance against the effects of a petroleum 
supply interruption. An SPR Plan Amendment, which became effective on June 13, 1978, increased the approved reserve size to 1 billion barrels. 
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Impacts of the expansion to 1, 0 0 0  MMB have been assessed 

in this supplement by using the cumulative impacts and assum

ing worst case scenarios of critical areas. Table 1 -1 outlines 

scenarios for an enlarged reserve. These scenarios are similar 

to those used in FES 7 6- 2. 

Three alternative storage systems for satisfying the 

objectives of the program were identified. These alternatives, 

which remain valid, were specified in the final environmental 

impact statement (FES) for SPR. These alternatives were 

solution-mined cavities in salt, conventional mines and 

above-ground tankage. Prototype "worst case" facilities 

were developed to characterize these systems and to provide 

a basis for determining potential program impacts and 

resource requirements. These facilities will provide the 

basis for determining impacts in this supplement with the 

factors of an accelerated schedule and a proposed larger 

quantity being integrated into the basic program to establish 

new "worst case" conditions for examining the environmental 

impacts. 
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TABLE I-l 
SC ENARIOS FOR AN ENLARGED 

STRATEGIC PETROLEUM RESERVE 

Facility Type 

Product 

C onventional tanks 

New Rock Mines 

Crude Oil 

New solution salt 
dome cavities 

Existing solution 
salt dome cavities 

Existing salt mines 

Existing rock mines 1:..1 

Crude Oil 

New solution salt 
dome cavities 

Existing solution 
salt dome cavities 

Total 

Existing salt mines 

Existing rock mines!! 
Total 

Scenario No. 1 
(in MMB) 

Scenario No. 2 (Expected) 
(in MMB) 

SPR Composition Assuming Maximum 
Local Storage of Product 

9 5  15 

8 0  

6 0 5  53 0 

210 235 

9 0  120 

20 

1, 0 0 0  1, 0 0 0  

SPR Composition Assuming 
Maximum Substitutions of Crude Oil 

7 0 0  6 25 

210 235 

9 0  120 

20 

1, 0 0 0  1, 0 0 0  
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Analytic efforts were focused on the impacts expected 

at the national and regional levels, particularly in the 

Gulf and East Coast Regions. Although this supplement 

considers only programmatic level impacts, the names and 

locations of specific sites under consideration are not 

identified herein. Site-specific EIS's evaluate each 

candidate storage location for the sensitivities of each of 

the proposed sites with respect to the characteristics of a 

particular storage systpm 

Of the first nine candidate sites for which final EIS's 

have been prepared five have been selected for development. 

These sites are: Bayou C hoctaw, west Hackberry, Weeks Island, 

and Sulphur Mines in Louisiana and Bryan Mound in Texas. 

Additional candidate sites are clustered into groups around 

the major crude oil pipelines that lead into the interior: 

Seaway, Texoma, and Capline. Fin�L EIS's for these three 

groups of salt dome have been published. 

1-5 



A. Overview of Program Objectives 

The EPCA provided for the creation of four distinct but 

overlapping reserves: 

o Strategic Petroleum Reserve (SPR) 

o Early Storage Reserve (ESR) 

o Industrial Petroleum Reserve (IPR) 

o Regional Petroleum Reserve (RPR) 

When the SPR plan became effective on April 18 , 19 7 7  

the ESR was no longer a separate reserve but became part of 

the initial phase of the SPR. In the EPC A, the manner of 

implementation of the RPR and whether an IPR would be estab

lished were left to the discretion of the FEA administrator. 

The option of requlrlng importers and refiners to main

tain Industrial Petroleum Reserves as part of a 50 0 MMB 

Reserve was investigated, and it was decided not to implement 

such a requirement. The SPR Plan Amendment which increased 

the size of the Reserve to 1, 0 0 0  MMB proposes the storage 

of 7 50 MMB in underground storage facilities. Decisions have 

not been made regarding the type of storage facilities for 

the remaining 250 MMB, or the extent of Government and indus

try involvement in such storage. 

Previous analysis of the RPR and storage in noncontiguous 

areas of the United States indicated that centralized storage 

of crude oil would provide adequate protection for all regions. 

I t  i s  p lanned that a l l  reg ions of  the country wi l l  b e  protected 
from SPR storage s it e s , inc luding those  s ite s to b e  chosen in 
the future . A u s e  p lan wi l l  b e  proposed in the s ummer of 19 7 9  

that wi l l  addre s s  thi s  protection . No i n-re g i on product s torage 
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is contempleted at this time. However, since the storage of 
product in tanks was addressed in FES 7 6-2, it is also addressed 
in this supplement to provide an updated analysis of the air 

emissions which would occur. The new analysis reflects the more 
standard use of floating roof tanks, as opposed to the originally 

assumed fixed roof tanks. The updated analysis also uses more 
recent emission factor data than was available for the analysis 
in FES 7 6-2. 

B. Maj or Types of Storage Facilities 

DOE investigated many types of storage facilities, and 

limited the final consideration to three. These facilities 

were described in FES 7 6-2 on pages 1- 5 through 1- 8 .  

Prototype storage facilities were devised in an attempt 

to identify any particularly sensitive environmental parameters. 

These prototypes represented a "worst case" situation, since 

they were the largest facilities contemplated. These proto

types consisted of: 

o An existing 9 0  MMB solution-mined cavity in salt, 
o A new 20 0 MMB solution-mined cavity in salt, 
o An existing 9 0  MMB conventional salt mine, 
o An existing 15 MMB rock mine, 
o A new 3 0  MMB rock mine, and 
o A new 10 MMB tankage facility. 

Because the expansion of the SPR to 1, 0 0 0 MMB does not 

mean storing more oil at any single site larger than these 

prototypes, the prototype facilities remain valid for this 

supplement. 

C. Description of The Environment 

Two major regions of the United States described in FES 

7 6-2 were the Gulf C oast region and the Atlantic or East 
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Coast reg ion . The G u l f  Coas t was chosen because of  i t s  
extens ive na tu ral  s a l t  dome format ions wh ich pr ov ide  exi s t ing 
and po tential  s tor age capac i ty ,  and becau se of  the s ign i f i cant 
pe trol eum r e f inery and d i s tr ibut ion fac i l i t i e s  located the r e . 
I n  add i ti o n  i ncreased emphas i s  has been placed on  exam i na t i on 

o f  the po s s i b i l i ty o f  s torage i n  s a l t  domes f urther i nland from 
tho s e  pre v ious ly addres sed for the Gul f  Coas t  Reg i on . Thi s  
s upp l emen t  addre s s e s  i n l and dome s torage i n  Loui s i a n a  and 
Mi s s i s s ipp i . The Eas t  Coa s t  reg i o n  was i n c l uded i n  FES 7 6- 2  

because ref i ned produc ts could b e  s tored there under EPCA. 
Al though no  in-region product s torage i s  cont emp l e ted at thi s  
t ime , thi s  s uppleme n t  a l so updates the analy s i s  o f  p red i c ted 
emis s ions wh i ch wou l d  res u l t  i f  that  pro gram a l terna t i ve were 
i mp l emented. 

D .  E nv i r onmen tal  Impac t s  o f  the Gul f and East  Coasts 

1. Gene r a l  

T h e  env i ronmental par ame ter s of  geology , hyd r o logy , 

water q ual i ty ,  me teor ology , c l imato logy , a i r  qual i ty ,  no i s e , 
h i s to r y ,  a r chaeology , land u se , demogr aphy and e conom i c s  
w e r e  broad ly d e s c r i bed i n  the FES 7 6- 2 .  These descr iption s , 
w i th the except ion o f  I . D . 4 ,  A i r  Qual i ty ,  pr ovided the 

basel i ne data aga i n s t  wh ich the impacts  we r e  mea s u r ed i n  

the FE S 7 6- 2 .  Th i s  d a t a  base i s  s t i l l  val id  and i s  used f o r  

t h i s  supplement . Howeve r , add i tional e xam i nat ion o f  the 

impac t in  the inland salt  dome areas of  the Gul f Coast 

Reg ion i s  i nd i ca ted and is  nec e s sary to determine feas ibi l i ty ,  
impac t ,  maj o r  p robl em a reas , and l imi tat ions that may be 

impo s ed . The r e  appea r s  to be p r obable s e r i o u s  pr oblems w i th 

b r i ne d i sposal by i n j e ct ion  into deep wel l s ,  as  wel l  as  w i th 
e conom i c  t r ade o f f s  invo lved i n  i n land dome s to r age i n  

Lou i s iana and M i s s i s s ipp i . These facto r s  a s  wel l  as  other 
convent ional env i r onmental d i s c ipl i ne s  have been add r e s sed 

in th i s  S uppl ement . 

1-8 



2 .  A i r  Qual i ty 

I nc r e ase of the SPR f r om 50 0 to 1, 0 0 0  MMB i s  not 

ant i c ipated to s ign i f i cantly alter regi onal air qual i ty .  

FES 7 6- 2  i nd i cates th at the re w i l l  be ?ome sho r t-term 
and local i z ed dust pr oblems dur i ng cons t r u c t ion of on-s i te 
fac i l i t i e s . The expanded S PR w i l l  pr obably i ntens ify the 
fug i t ive du s t  pr oblems as mo re cons t r u c t ion act iv i t ies 

w i l l  be requ i red . Howeve r ,  the dust em i s s ions can  be 

e f fe c t ive ly m i n im i z ed by tak i ng precaut ions such as t ime ly 

wate r i ng of  con s tr uc t ion areas and unpaved road s .  

The same maj o r  a i r  qual i ty pr oblem of  hyd r oc a r bon vapo r 

lo s se s  d u r ing ma r i ne tan k e r  unload i ng and load i ng , as  iden
t i f ied for the or ig inal S PR , would be assoc i ated w i th the 
acce l e r a ted and e xpanded S PR . I t  is ant ic ipated that some 

Fed e r a l  hyd r oca r bon s tand a r d s  would be e xceeded by incr eased 

tank e r  load i ng/unload ings for the expanded S PR .  Any s i te 
spec i f ic impacts asso c i ated w i th c r ude o i l  t r ansfe r woul d  be 

tempo r a ry in nature  and occur dur i ng cons t r uc t ion and f i l l  

and w i thd r awal o f  o i l  f r om the s i te . Once f i l l  i s  compl e te , 
the s i t e  would be in  a s tandby s i tuation unt i l  the need for 
drawdown aro se duri ng a s upply i nterruption . Beca u s e  the 
double- s e a l ed f loat i ng roo f tanks be i ng used fo r the SPR wi l l  
h ave much le s s  vapor l o s s  than the f i xed roo f t ank s previous ly 
a s s e s sed in FES 7 6- 2 ,  the predicted on-s ite and terminal 
hydrocarbon emi s s ions are s igni f i cantly lowe r .  L ikewi se , 
b a s ed on the a s s umpt ions used i n  the analys i s , no s igni f i cant 
i mpact on a i r  quality would result from tank s torage of 
re s id ual fuel o il or d i s ti llate o i l  i n  the E a s t  Coas t Region . 
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E .  Mea s u r e s  to M i tigate Adve r se Impacts  

FES 7 6- 2  noted that  for each area of  e nv i r onmental 
conce r n , c e r tai n pol i c i es and measures  e x i s t  that at least  

pa r t ia l l y  attenuate the  e nv i r onmental impac t s . Deta i l s  a r e  

con tained i n  Chapte r s  I I  and VI . 

F .  I r r ever s i ble and I r r etr ievable Commi tments o f  Re sour ce s  

Resour ce facto r s  we r e  contai ned in  F E S  76- 2  and r ema i n  
appl i cable t o  th i s  suppl ement . These a r e  descr i bed in  mo re 

de tai l in Chapter VI I .  

G .  P r og r am Al t e r na t i ve s  

FES 7 6- 2  add r e s sed po s s ible non- s tr uctural  p r og r am 

al ternat ive s . These al t e r nat ives incl uded : 

1 .  Al ternative s  to the P r opos ed Ac t i on 

o I n c r e ase Dome s t i c  E nergy S uppl i e s  
o Reduce E n e rgy Demand b y  Conservation 
o No Ac t ion  
o Shut-In  C apac i ty 

2 .  Al ternative Method s for Acqu i r i ng the O i l  

0 U s i ng ( or exchang i ng )  Naval 
Petroleum Res e rve o i l  

0 U s i ng ( o r  exchang i ng )  r oyal ty o i l  
0 P u r ch as ing " o l d " o i l  
0 P u r ch as ing o i l  on the open ma r k e t  
0 Impo r t ing o i l  

1 - 1 0  



3 .  I nd u s t r i al Pe t r o l eum Re serve ( IPR)  

FES 7 6- 2  s tated that the DOE ' S  conc l u s ion was no t to 

Lmp leme n t  an IPR. Thi s  c o n c l us ion has not change d . 

H .  E nv i r onme ntal Impac t S tatemen t  content 

FE S 7 6- 2  was s t r uc tu r ed to comply w i th the req u i r eme nts 

.of  NEPA , a nd to e nable the reviewer to  e xami ne the var ious  

inf luence s  and the r e s u l t ing impac t s  as s o c i ated w i th the 

p r ogr am .  I t  was organi zed i nto e ig h t  maj o r  c h ap te r s , each  

hav i ng a r e l ation s h ip to  the  impact of the pr opos ed p r og r am .  

To s impl i fy c r o s s - r e f e r e nc i ng a nd to pe rm i t  ready compar i son  
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of  FE S 7 6- 2  w i th th i s  suppl ement , the s ame format and 

chapter organ i z at ion has been ma i ntai ned . The chap te r s ,  for 
both FES 7 6 - 2  and th i s  suppleme nt are as fol lows : 

I .  I n tr od u c t ion and S umma ry 
I I . P r og r am De s c r ipt ion 

I I I . Alternat ives 
IV . Des c r ipt ion of  the E n v i r onment 

V.  E nv i ronme ntal Impac t of  the P r oposed P rog r am 
VI . Unavo idabl e E nv i r onme ntal Impac t s  and M i t ig a t ing Measures  

VI I .  I r reve r s ible and I r r e t r i evable Commi tme nts of  Re sour ces 
VI I I . The Re lat ionship Be twe en Local Shor t-Te rm Uses of Man ' s  E nv i ronment and Maintenance and Enhancement of Long-Term P r od u c t iv i ty .  
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I I . PROGRAM DESCRIPT ION 

Th i s  chap te r  descr ibe s  the changes to the bas i c  
S t r ateg i c  Pe t r oleum Rese rve P r og r am ,  a s  mod i f ied f r om the 

de s c r ipt ion con t a i ned i n  the FES 7 6 - 2 . The ne ed for a 

s tand-by e ne rgy s upply was we l l  do c ume nted there i n ,  and i s  

re i nfo r ced by the cur r en t  i ncr eases i n  u . S .  e ne rgy demand 

and the equal ly c r i tical  i ncreases in impo r ted petr oleum to 

meet those  e ne rgy r equ i r eme nts . The maj o r  types of storage 

fac i l i t i e s  and d i s tr ibut ion sys tems we re d i sc u s sed in detail  

i n  FE S 7 6 - 2 , a nd need  l i ttle ree xam i nat ion , e xcept 

to examine what i mpact the incre�se s  in total �etroleum 
storage could have on the e x i st ing  f ac i l it i e s . 

A .  Need for Str ateg ic  Pe t r o le um Re serve 

The ne ed for the SPR p r og r am is  we l l  docume nted i n  

the P r e s ide nt ' s  Nat ional E ne r gy P l an and w i l l  not be 
con s ide r ed fur ther at th i s  t ime . 

B .  Author i z at ion for the Str ateg ic  Pe t r o le um Re se rve 

The 1 9 7 3  petro leum embargo h ighl ighted the pe r ce ived 

requ i rement for a pe troleum r e ser ve for the un i ted S tate s 

i n  the eve nt of  i nter r upt ion of the f l ow of  pe t r o l e um to 
the un i ted S tate s f r om any cause . Th i s  need was met w i th 
leg i s l a t io n  in  the Ene rgy Pol icy and Cons e r v a t io n  Act of  

1 9 7 5  ( P L  9 4- 1 6 3 ) , wh ich c r ea ted the  S t r ateg i c  P e t r o l e um 

Rese rve , a nd a l so p r ov ided for the E a r ly S to r age Re se rve , 

the I nd u s t r i a l  Petr oleum Re se rve , and the Reg ional 
P e t r oleum Re se rve . 
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C .  Requirements for Storage Capacity 

The 5 0 0  mil l ion barrel Strategic Petrol eum Reserve 

Program provided for petrol eum storage reserves based on 

1 9 7 4  and 19 7 5  U. S. petrol eum import data. The expansion of 
the reserve size was the resul t of a continuing assessment of 
the program, and wil l ensure maximum energy supply protection 
for the United States consistent with the President's National 
Energy Pl an goal of providing one bil l ion barrels of SPR 

storage of 1 9 85 .  

1 .  Strategic Petrol eum Reserve 

The Energy Policy and C onservation Act provided for the 

amount of the reserve to be equal to the total vol ume of oil 

imported over a three consecutive month period in 1 9 7 4 - 1 9 7 5  

during which average monthly import level s were highest. 

Accordingly, 1 9 7 4 and 1 9 7 5  crude oil import data were examined. 

Incl uded in these data were imports to the Virgin Isl ands, 

Puerto Rico, and Guam. The three consecutive months in 

which crude oil imports were highest were August through 

October of 1 9 7 5 .  

Based on imports in these months, the SPR Pl an recom

mended a Reserve size of 5 0 0  MMB. The Plan stated that if 

subsequent estimates of national vulnerability showed a need 

for a larger or smal l er Reserve, this requirement woul d be 

presented to the Congress as a Pl an Amendment. 
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Dail y average U.S. petrol eum imports have increased from 

approximatel y 6 MMB per day during 1 9 7 4 ,  to approximatel y 9 

MMB per day during 1 9 7 7 . Total U.S. petrol eum imports 

(direct and indirect) from the Arab OPEC states have al so 

increased. These Arab OPEC imports have risen from 2 2  

percent of total imports in 1 9 7 3  to over 4 0  percent in 1 9 7 7 . 

The United States is far more dependent on imported oil 

today than it was prior to the 19 7 3 - 7 4  embargo. While 

disrupting worl d petrol eum markets poses risks for producing 

countries, neverthel ess, based on recent vulnerabil ity 

assessments, simpl e prudence dictates that this country 

prepare to deal with the possibil ity that another interruption 

will occur . Therefore , SPR Pl an Amendment #2 i ncrea s e d  
t h e  s i ze of t h e  SPR to 1 , 0 0 0  million b arrels. 

2 .  Early Storage Program 

As stated in Section I, the Earl y Storage Reserve 

is no l onger in effect. 

3 .  Regional Petroleum Reserve (RPR) 

No product s torage w i th i n  specific regi ons or i n  non

contiguous  areas  i s  contemplated at tni s  t ime . However , 

i t  i s  planned that  al l regions of the country will b e  protected 
from SPR storage s i te s , i nclu d i ng those s i tes  to b e  chosen 
in the future . A u s e  plan will be proposed i n  the s ummer of 
1 9 7 9  that will address  t h i s  protec t ion. 
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D .  Summa ry o f  Maj or  S to r age and D i s tr i bution  Fac i l i t i e s  

A s  a r e s u l t  of prel imi nary feas i bi l i ty s tud i es 

cond ucted by DOE , emphas i s  has been pl aced on und e r g r ound 
s to r age fa c i l i t ie s . The advantages of  unde rgr ound s to r age 

i n c lude low cost in compar i son  to s u r face tankage , la rge 
capac i ty and m i n imal env i r onmental impac t .  Aboveground 

fac i l i t i es we re a l s o  cons idered and con t i nue to of fer a 
p r ac t i cal , i f  l e s s  d e s i rable , alternative . 

Fo r analys i s , prototype fac i l i t i es have i n c l uded a 

fac i l i ty u s i ng e x i s t i ng s o l u t ion mi ned cavi t i e s  i n  salt w i t h  
a storage capac i ty of  9 0  MMB ; an e x i s t i ng s a l t  m i ne w i th 
a storage capac i ty o f  9 0  MMB , fac i l i t i e s  u s i ng new solut ion 

mi ned cav i t i e s  i n  sal t with a storage capac i ty o f  2 0 0  MMB ; 

an e x i s t i ng r o c k  m i ne with a s tor age capac i ty of  1 5  MMB ; a 
new convent ional m i ne with a capac i ty o f  3 0  MMB ; and a 1 0  

MMB tank fac i l i ty .  These pr ototypes have been con t i nued for 

anal yt ical  purposes . I t  sho u l d  be noted that some of  the 

analys i s  d o ne for spec i f i c  s i tes , publi shed s eparately , 
o f f e r s  mo re p r ec i s e capac i t i es for spec i f i c  geogr aph i c  

locat ions . 

E .  Candi d a te S torage S i te s  

Candidate s torage s i te s  for both unde rground and aboveground s torage were s urveyed and i den t i f i ed by DOE . The types  of facil i ti e s  under con s i deration i ncluded solut ion cavi t i es i n  s alt dome s , conventional mines , and t ank farms . S i tes  were cons i dered wi th respect to exi s t ing and potent i al capac i ty , avai labi l i ty schedules , acce s s i bi l i ty to the d i s t r i b ut i on network , techni cal fea s i b i l i ty and s u i t ab ili ty for s torage , the extent of environmental impacts , the feas ib i l i ty of acqui ring the s i tes , economic impacts , relat i ve co s t s , securi ty ,  and s afe ty . In addi t ion DOE i s  currently soli c i ti ng from i ndus try offers to provide a completed "s torage package" on a turnkey bas i s .  
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The th r ee ma r ke t  areas mo s t  dependent on o i l  impo r t s 
that are  l i ke l y  to be inte r r upted a r e : the i n ter ior  of the 

co untry served by the ma j o r  crude o i l  p ipe l i nes  fed from the 

G u lf Co a s t ;  the G u lf Coa s t  refine ry complexe s ;  and the E a s t  

Coast  and C a r ibbean ref i ner i e s . 

Because loca t ing the b u l k  of the Re serve s tor age i n  the 

G ulf Coast  area w i l l  ma x im i z e  the flex i b i l i ty of the Re serve , 

sto r age s i tes i n  th i s  area have been the f i r s t  to be se lected . 
Candidate s i te s  i dentified by DOE are clus tered i nto three 
group s around the major crude oil p ipelines that lead i nto 
the i nteri o r: Seaway , Texoma , and Capli ne . 

1 .  Se away 

F i ve s alt dome s i te s  h ave been a s s e s s ed i n  the Seaway 
Group EIS . One s alt dome s ite , Bryan Mound , has already 
been s elected because solu t i on cavi t i e s  that could conta i n  
6 0  million b arrels of o i l  are available there . If the 
proposed deve lopment plans for all five salt dome s were 
developed to the i r  a s s e s sed capaci t i e s , 5 6 0  million b arrels 
of o i l  could b e  s tored i n  thi s  area . However ,  for purpose  
of this  a s s e s sment the  capac i ty of the  Seaway area was limi ted 
to 2 0 0  million b arrels . 

2 .  Te xoma 

The Texoma Group E I S  i nclude s  four s alt dome s ites . 
Exi s t ing solu t i on cav i t i e s  at the Wes t  Hackberry dome h ave 
alre ady been acq u i red and could hold 51 million b arrels of 
o il .  The S ulphur Mines s i te has  also been selected and has 

11-5 



a capac i ty o f  2 2  m i l l ion barre l s . I f  a l l  s i tes  were u s ed , 522 m i l l ion barre l s  of o i l  cou l d  be s tored i n  the Texoma area . However , for purpos e s  of thi s  a s s e s sment the capaci ty of the Texoma area was l imi ted to approximately 35 0 mi l l i on barre l s  of o i l . 

3 .  Capl i ne 

F ive s a l t  dome s i te s  h ave been a s s e s sed i n  the Cap l i ne Group EIS . Two of thes e  s i te s  w i th exi s ti ng capaci ty have a l ready been s e l ected for s torage fac i l i t ies:  Bayou Choctaw and Weeks I s l and. A total of 710 m il l i on barre l s  of o i l  cou ld b e  s tored i n  thi s  area i f  a l l  cand idate s ites were ful ly deve loped . However ,  for purposes  of thi s  a s s e s sment the capaci ty 
of the Cap l i ne area was l im ited to 500 m il l i on barre l s  of o i l . 

4 .  Other S i te s  

In  addi ti o n  t o  tho s e  candidate s i te s  iden t i f i ed b y  DOE and a s s e s s ed to date by DOE , i t  i s  ant icipated that o ther s i tes  wi l l  b e  identified and offered to the DOE on a turnkey bas i s  by i ndus try . Addi t i onal s ite specific environmenta l analys i s  i n  accordance w i th the requi rements of NEPA , wi l l  b e  conducted for thes e  s i te s  as  approp r iate during t h e  s e l ection p roce s s . 
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F .  Cons i d e r a t i o n s  for System Flex ib i l i ty 

To be ef f i c i ent , the S PR P r og r am must be d e s igned and 

b u i l t  to i n s u r e  f l e x i b i l i ty that faci l i tates transpo r tation 

o f  oil  to the s to r ag e  s i te ,  and d i s tr i bu t io n  o f  o i l  d u r i ng 

a w i thd r awal phase . E f f i c i ency al so cal l s  for p r ov i d i ng 

s to r age i n  locations of  an t i c i pa ted need i n  amounts  that are  
propo r t ional  to the  requ i r ement s . 

Fac i l i t a t i ng t r anspo r tat ion means not only m i n im i z i ng 

the leng th of  the r o u te , but  also p r ov i d i ng for  al ternate 

mod e s  of t r anspo r tation . Th i s  cons ide r a t i o n  s ugges ts that 

the storage s i t e s  be loca ted in coas tal a r e as , that they 

sho u l d  be nea r ma r i ne te rmina l s  for the o f f l oad i ng or load

i ng of tan k e r  sh ips , near wa terways for f u r th e r  transpo r t  by 

ba rge , a nd near ma j o r  c r ud e  o i l  d i s tr ibution  sys tems that  

ex i s t ,  s uch as maj o r  p ipel i ne s . 

Although much o f  the nation ' s  o i l  r e f i ne r y  c apac i ty is  

located nea r  the Gulf  Coas t ( 6 . 2  MMB pe r day ) and near the 

Ea s t  Co as t ( 1 . 6  MMB pe r day ) , impo r tant capac i ty e x i s t s  in 

the nor th e r n  M idwe s t  ( 2 . 5  MMB pe r day ) . S to r ag e  fac i l i t i e s  

located i n  the s e  a r e a s  not only c o u l d  s e r ve thes e r e f i ne r ies  

d i r ec t ly , but  co u l d  al so p r ov i de s u r ge capac i ty at  the  end  

of  a t r anspo rtat ion r o u te , f r om the  G u l f  Coast a r ea ( whe the r 

p ipel i ne ,  barge , o r  tank s h ip ) . 

1 .  Terminal  Locat ions 

Fle x i b i l i ty o f  the sys tem depends i n  a large par t on  the 

f l ex i b i l i ty of the o i l  t r anspor tation networ k .  To the extent 

p r ac t i cabl e , ma r i ne te rmina l s  s ho u l d  h ave acce s s  to the i nland 

waterways tha t  s uppo r t  barge t r anspo r t ,  and be near the 
term i na l s  of maj o r  p ipel i ne sys tems . Thus , Gul f Coast 
locations appear  to be we l l  s u i ted , and adequate or eas ily 
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e xp anded terminal cap ac i ty a l r e ady e x i s ts the re . East  Coas t  
t e r m i nal cap ac i ty could  b e  u sed t o  rece ive p e t r o l eum f o r  the 

Gul f S to r age Reg i on , but because of the d i s tances invo lved , 
these E a s te r n  termi nal s  wo uld be l e s s  d e s i rable than those  

located on the  Gu l f .  

2 .  P ipe l i ne Length s 

Because o f  the ant i c ip ated h igh f i l l i ng and w i th d r awal 

r ates , i t  w i l l  be nece s sary to connect the s to r age s i tes and 

mar i ne term i na l s  by p ipel i ne s . Whe reve r p o s s ible , the new 
p ipe l i nes wou l d  a l s o  connect w i th e x i s t ing p ip e l i ne s  and be 

ro uted to connect as  many s tor age s i tes as pos s ible w i th a 

minimum o f  new con s t r u c t ion . The length o f  new p ipel i nes i s  

a function  of  the types of  tr anspo r t  selected , and comb i na
tions of  these modes ( e . g .  barge/p ipel i ne ) , as  outl i ned i n  

I I I . B .  

G .  Implementation o f  the S t r ateg i c  Pe t ro l e um Re s e r ve 

Faci l i ty acqu i s i t ion and deve lopme nt has begun . 
Pe trol eum p r oc u r ement and actual f i l l i ng op e r a t ions began 

in  m id -1 9 7 7 . The expans ion o f  the S t rateg i c  Petroleum 
Res e r ve ( S PR)  w i l l  requi re aq ui s i tion and developme nt o f  

add i t ional f ac i l i t ies  and the p r o c u r ement o f  add i t ional 

cr ude o i l . 

Act ions taken to implement the expanded p r og r am w i l l  

follow the p o l i cy and p rocedures  es tabl i shed f o r  the 

SPR.  Al l ac t ions w i l l  be in comp l i ance w i th the National 

Env i r onmental Pol icy Act , other  Fede r a l  laws and r egulat ions , 
and to the extent app l i cable , s tate and local laws and regula

t�ons , e s tab l i shed to p r otec t the qual i ty o f  human l i fe and 
the env i r onment . 
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DOE has fol lowed a nd wi l l  con t inue to fo l low a two-s tep 

env i r onme ntal p r oce s s  incl us ive of E nvi r onmental Impact S tate

me nt pr epara t io n  and e nvi ronmental plann i ng .  P r og r amma t ic 
a nd s i te- speci f ic E nvi r onmental Impact Sta teme nts (EIS ) a re 

prepared as r eq u i r ed . These s tateme nts ident i fy probable impacts 

as soci ated wi th deve lopme nt and cpe r a t i on of the SPR . Env i r on

mental p l a nn i ng f o l l ows the prepa r a t i o n  of an E I S  and i s  the 

mech a n i sm for i n s u r i ng that envi ronme ntal i s sues associated 

wi th the SPR as we l l  as w i th each s i te ,  a r e  either  avo ided or  

mi n imi zed to the  extent pr act ical , co ns i s tent w i th the Cong r es

s i onal d i r ect ives for the SPR . 

Envi ronmental p l a nn i ng as shown i n  F ig u r e  I I - I , cove r s  

a l l  phases of SPR devel opme nt f r om the acqu i s i t ion  and ope r a

t ion  of s to r age s i tes through o i l  purchase and tr anspor t .  

Ind i v id u a l  p l a ns for  the SPR P r og r am ,  the des ign , co n s t r uct ion 

and ope r a t i on o f  s to r age s i tes , and the tr anspo r t  of cr ude o i l  

wi l l  be prepared a nd impleme nted . S i te env i r onmental p l a n n i ng 

i s  docume nted i n  E nv i r onme ntal Act ion Repo r t s . O i l  tr anspo r t  

env i ronme ntal p l a nn i ng wi l l  be docume nted i n  procu r eme nt con

t r act s .  P l a nn i ng for  the prevention  of , as we l l  as the co ntai n

me nt and clean-up o f  o i l  sp i l l s , i s  accomp l ished through the 

pr epar a t i on of Spi l l  Preve nt ion Control  and Countermeasure  (SPCC ) 
plans . A separ ate p l an wi l l  be prepared for each s to r age site . 

E ach co nt a i ns a Cont i nge ncy P l an to be impleme nted i n  eme rgency 

co nd i t i ons . 

1 .  E nv i r o nmental Act ion  Repo r t s 

E nv i r o nme ntal Act i o n  Repor ts transl ate env i r onmental 

impacts ident i f ied by the E nv i r onmental Impact S tatements i nto 
s i te deve l opme nt and ope r a t i onal r eq u i r eme nts . These r eq u i r e 

me nts include de s i gn cr i te r i a ,  con s t r uction pr act ices and ope r

a t i onal pr oced u r e s  wh ich , when impl eme nted at each s i te , wil l  

mi nimize o r  avo id impacts .  These requ i r eme nts wi l l  be implemented 

by e ng i nee r i ng con t r acto r s  deve lop i ng a nd ope r a t i ng each s i te .  
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Pr eparat ion  o f  env i r onme ntal r eq u i reme nts i s  i n i t i ated 
thr ough a rev i ew and analys i s  of each compone nt of S PR 

de s ign , con s t r uc t ion , and ope rat ion . Th i s  r eview and 

analys is include s a deta i led env i r onmental assessme nt o f  

me teo r ol ogy and a i r  qual i ty ,  hyd r o l ogy and wate r qual i ty , 

no i se ,  ge o l ogy and land u se , spe c i es and ecosys tems , 

soc ioeconom i c s  and un ique f eatures . The r e s u l t  o f  these 

as ses sme n t s  i s  a s ummary of env i r onme ntal impac t s  or 

conce rns wh ich have pr obab i l i ty o f  occu r re nce . 

C ur rent fac i l i ty des ign and deve lopme nt spe c i f i cations 

are then analyzed to determi ne those aspe c t s  o f  s i te de s ign , 

co ns tr uct ion ,  and ope rat ion , wh ich , i f  g u ided by a l t e r nat ive 
c r i t e r i a ,  wi l l  avo id or m i n im i z e  ident i f ied e nv i r onme ntal 

impac t s . Th i s  analys i s  includes the as s ignme nt of r eal i s t i c  
e nv i r onme ntal goal s to be ach ieved and a n  id ent i f i cat ion o f  

de s ign , con s truct ion and ope ration spec i f i cations or  al ternat ive 

devel opment me thod s that can sat i s fy thes e  goal s . The 

deve l opme nt of al t e r nat ive spec i f i cat ions and r ecomme ndat ions 

i nc l ude s an analys is o f  eng i nee r i ng prac t i cal i ty ,  e conom i c  

cos t ,  and e nv i r onme ntal e f fect ivene s s . 

E nv i r onme ntal requi reme nts are docume nted f o r  the ove ral l 

SPR p r og r am i n  the P r og r amma t i c  E nvr ionme ntal Ac t ion  Repo r t  

( PEAR ) . S i te env i r onme ntal spec i f i cat ions are do cume nted i n  
i nd ividual S i te E nv i r onmental Ac t ion Repo r t s  ( S EAR) . These 

docume nted e nv i ronmental requi rements are made par t  of al l 

Ar ch i te ct/Eng i ne e r  and Con s t r uct ion contrac t s . Comp l iance 

i s  mo n i tu r ed by s u b j e c t i ng the i r  des igns and deve l opment 
spe c i f i cat ions to a deta i led e nv i r onme ntal review . Individual 

s i te env i ronme ntal i nspecto r s  docume nt actual impleme ntation . 
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2 .  Env i r onmental P l ann ing for O i l  Tr anspo r t  

Al tho ugh the o i l  spi l l  r i s k s  as soci ated w i th the ocean 

t r anspo r t  of o i l  a r e  not seve r e , DOE has taken me asures  to 

ens u r e  tha t th ese r i s k s  are mi nimi zed . DOE i s  req u i r i ng that 

each o f fe r o r  who s ubm i ts a propos al for  the sale and/or 

tr anspo r t  of o i l  to SPR s torage s i tes comply w i th a set of 

t r anspo r t  s t ipul a t ions devel oped by DOE as a cond i t ion of the 

con t r act , and that the o f fe r o r  s ubmi t  an envi r onme nt al p l an 

of how he w i l l mi nimi ze o i l  po l l u t ion . 

Tr anspo r t  s t ipul a t ions may include : spec i f ica t ions for 
the use of ce r t a i n  o i l  spi l l  preve ntion devices ; for the use of 

ce r ta i n  type s o f  tanke r s ; requ i r eme nts for adequa te l i abi l i ty 

cove rage; and the r i gh t of DOE to inspect ve s s e l s  p r i o r  to cha r ter 

and to mo nitor  o f f l oad ing pr oced u r e s . Cr i te r i a  for  prech a r ter 
inspect ion have been deve l oped by DOE and the Coa s t  Guard . 

The envi ronme ntal plan requ i red to be s ubm i t ted w i th o f fe r s  
mu st de tai l the pr oced u r e s  and equ ipment , ove r and above those 
r equi red by s t i pu l a t ion , wh ich the o f fe r o r  p r oposes to u se for 

prevent i ng or  m i t iga ting the ef fects o f  o i l  sp i l l s . DOE is in 

the proces s o f  deve l op i ng a pr oced u r e  whe reby , in  f u t u r e  o i l  

purchases , each o f fe r  w i l l  be eval uated , i n  pa r t ,  on the bas i s  
of the e f f i cacy o f  the envi ronmental plan . 

3. Spill Pr evention Control and Countermeasure  P l an 

Sp i l l  Prevent ion Control and Counterme a s u r e  (SPCC ) Plans 

are  be ing deve l oped in  acco r dance w i th T i tle 4 0 ,  P a r t  1 1 2  o f  
the Code o f  Fedeal Regulations (4 0 CFR 1 1 2 )  for  a l l  fac i l i t i e s  

in  the SPR P r og r am.  The obj ect ive of an  SPCC is  to  pr event 

d i sch arged o i l  from r each ing both the s u r f ace and navigable 

wate r s  o f  the Un i ted S tates . The P l an w i l l  co nta i n  a de scr ip
t i on of the fac i l i ty and i ts ope r a t ion , the con t r o l  and al arm 
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sys tems for leak d e tect ion , the secur i ty me asures  aga inst  

unauthor i z ed entry into  the  fac i l i ty ,  the  sp i l l  p r event ion 

sys tems ( d i ke s , r e tent ion bas ins , d r ip pans ) at on- sho r e  and 

non-p r oduct ion sys tems , record  keep i ng and inspec t ion  p r oce� 
d u r e s , a nd t r a i n i ng o f  ope r a t i ng ma i ntenance per sonne l . 

An o i l  sp i l l  contingency plan , deve loped i n  acco rdance 

w i th Fede r a l  law , is an integ r al p a r t  of  an SPCC P lan . O i l  

Sp i l l  Cont inge ncy Plans comp r ise a p r edetermined seq ue nce of 
i n s tr uct ions fo r commun ication  and a c t ions  in the eve nt of 

an  oil sp i l l . The obj e c t ive of  such a p l a n  is to pr eve nt an 

on-l a nd sp i l l  f r om r each i ng water , or  in the case of  a wa tet

ba sed sp i l l , to contai n ,  r emove and m i n i m i z e  co ntam i nat ion 

of  the wate r body . 

The Sp i l l  P r evention  Control  and Countermea s u r e  P l a n  for 

each s i te w i l l  be f i led w i th app ropr i ate Fede ral  Age n c i e s  

w i t h i n  s ix months after  the s ite be g i ns op e rat i ng , and w i l l  

be ful ly imp l emented w i t h i n  a year after  the s t a r t  of  ope r a

t ions . The S PCC and included Con t i ngency P l an w i l l  be made 
p a r t  of the ope r a t ional p r ocedu r e s  to be implemented at each 
s i te . S u r ve i l la nce for comp l i ance w i l l  be per formed by 
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I I I . ALTERNAT IVES 

The da ta in FES 7 6- 2  r ema ins val i d , and only m i nor change 

i s  requ i r e d  by the pr og r amma t ic i nc r ease f r om 5 0 0  to 1 , 0 0 0  
MMB i n  the SPR . 

A .  Non-S t r uc tural Al te rnat ives 

Al ternat ives to the S t rateg ic P e t r o l e um Re se rve , s uch as 
an inc r ease in  dome s t ic ene r gy s uppl i e s  or  reduct ion in  ene r gy 

demand s th r ough conse rvat ion are cons idered non s t r uctural alter

nat ive s . Nuc lear powe r and synthet ic f ue l s  are in th i s  category , 
as are al te rnat ive methods o f  acq u i r ing pe t r o l e um . The me thod s 
and impac ts  of such acqu i s i t ion have al r eady been examined . 

The info rmat ion p r e s ented be l ow s uppl eme nts that in FES 7 6- 2 . 

The ac qu i s i t ion me thods examined i n  the 1 9 7 6  E I S  are 
s t i l l  appl icable for  the SPR P r og ram ;  howeve r , due to the 

inc reased vo l ume of pe troleum to be s tored , the economic 

impac ts  w i l l  vary f r om the or ig i nal e s t imate s . DOE i s  

u s ing the author i ty g r anted by the Eme rgency Petroleum 

Al locat ion Act ( EPAA)  to al low the Gove rnment to obtain the 

bene f i t  of pr ice control l ed cr ude o i l s  for f i l l  in the SPR , 

at leas t unt i l  the mandatory al location au thor i ty o f  EPAA 

exp i res . 

Inc r eased costs  w i l l  occur i n  the form o f  h ighe r pr ices 

for  cr ude oil  and petroleum produc ts . These  h igher pr i ce s  
a r e  e s t imated t o  b e  l e s s  than 2 / 1 0  o f  a cent pe r gal lon on 

average over that por t i on of the acqui s i ti on pe r i od for the 
expanded program duri ng which EPAA a l loca tion autho r i ty wi l l  
b e  effective . Under the new scope for the SPR Program , thi s  
pr ice change wou l d  be gre ater than the original e s ti mate , only 
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i f  the amo unt of SPR crude oil purchased under the EPAA 
allocat ion author i ty i s  i ncreas ed. Thi s  would be dependent 
on the development schedule for the program as a whole . 

Based on November 1 9 7 8 prices for imported o i l  and old 
dome s t ic crude , the value of an ent i tlement i s  approximately 
$ 1 . 3 5- $ 1 . 4 5 a b arrel . There fore , b udget cos t s  should be reduced 
by th i s  amo unt pe r ba r r e l  compared w i th Gove r nme nt pr ocur ement 

at wo r l d  ma r ke t  pr ices . This  r e f lects the es t imated ave rage 

d i f fe re nt ial betwe en impor ted pr ices and nat i o nal ave rage 

pr ices un t i l  pr ice cont r o l s  end . 

As no ted i n  the FES 7 6 - 2 , the re was ce r tai nty that o i l  

impo r t s wou l d  r i se u nde r any o f  the a l t e r nat ives fo r the 5 0 0  

MMB SPR . The i ncrease to a 1 0 0 0  MMB pr ogram ove r a sl ightly 

l onge r  per i od o f  t ime than was previou s ly planned for  

s torage of 5 0 0  MMB , only serves  to  i ncrease these  impo r t  

requ i r ement s . 

1 .  I nd u s t r ial Petrol eum Reserve (IPR)  

FES 7 6 - 2  s tated that tne DOE ' s  conclus ion was not to 
i mplement an IPR.  Thi s  conclus i on has not changed . 
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2 .  Shut- I n  S to r age - E l k  H i l l s  

The pos s i bi l i ty o f  shu tt i ng i n  the E l k  H i l l s rese rve 
i nde f i n i te l y  as par t o f  the SPR has been s tud i ed by DOE 

and the O f f i ce of Naval Petro leum Re se rve s . The re are  a 

numbe r o f  pr oblems  w i th the u se o f  E l k  H i l l s  o i l  as a s t r a
teg ic r e s e rve . F i r s t ,  the w i thd r awal r ate would be far  l e s s  

than nece s sary ; i t  i s  e s t ima ted that the max imum s u s t a i ned 

p r od uct ion r ate for NPR-l w i l l  be appr ox imately 2 6 0 , 0 0 0  

ba r r e l s  per day , a s  con tra s ted to the rap i d  w i thd r awal r ates  

de s igned for  th e SPR , wh ich i s  ove r s i x mi l l i on ba r r e l s  per  

day for the one b i l l ion  ba r r e l s  to be  s to r ed . Second , the re 

would be de l ay s  i n  s tar t i ng up pr oduct ion f r om a shut-in 

f i e l d . For e xample , unl e s s  f u l l  crews are ma i ntai ned on a 
s t and by bas i s , the r e  may be d i f f icu l ty i n  q u ickly o b t a i n i ng 

adequate numbe r s  o f  tr a i ned pe r sonnel to ope r ate the fac i l 

i t ies . The S P R  i s  b e i ng d e s igned t o  reach i ts f u l l  w i th

d r awal rate w i th i n  one week of a d r awdown deci s i o n , wher ea s  
i t  would take an e s timated 9 0  days for the f i r s t  d r op o f  

o i l  to  be  ava i l able f r om a shut- i n  NPR . The l im i ted da i l y  

pr od uct ion r a te and the s l ow star t-up t ime i s  l i k ely t o  l im i t  

E l k  H i l l s  prod uct ion t o  a total o f  about 2 5  m i l l ion  bar rel s 

dur i ng a s i x  month i n te r r uption . Th i s  would r epresent only 
about 2 1/2 pe rce n t  of the one b i l l ion  ba r r e l  SPR . 

3 .  Noncon t iguo u s  Areas 

No product storage in non-cont iguous areas i s  contemplated 
a t  thi s  t ime . I t  i s  p lanned that all reg i ons of the country will 
be p ro tected from SPR s torage s i tes , i ncludi n g  those s ites  to 

to be chosen in the future . A use p lan wi ll be proposed i n  
the s ummer of 1 9 7 9  that will addres s  thi s  protect ion . 
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B .  S t r uctural  Al te r nat ive s 

The s t r uc t u r al al t e r nat ive s incl ude s o l u t ion-m i ned 

cavi t ie s  in s al t ,  m i nes , tank farms and tankships used for  
s t o r age . I n  add i t ion  to a s s e s s i ng the impac ts  o f  add i t ional 

s to r age deve lopme nt in the G u l f Coast th i s  s uppleme nt w i l l  
foc u s  o n  the feas i bi l i ty o f  o i l  s to r age i n  s a l t  dome s o f  the 

inland G u l f  Reg i on , and the impac ts  assoc i ated w i th the use  

o f  th ese  dome s . The  prog r ammatic i ncr ease w i l l  r e s u l t  in 
some add i t ional impac t and the i n t r oduct ion of factor s no t 

exami ned i n  FES 7 6- 2 . Fundame ntal ly , the changes  r e f l ect a 

ma r ked i nc r ease i n  tho ughput requ i r ements at terminal s ,  and 

i nc r ea s e s  i n  u sage of pipe l i ne and barge t r a nspo r t  f r om 

ma r i ne termina l s  to i nl and s i tes . 

I nherent  i n  con s i d e r a t i on  o f  s tr uctural  a l t e r nat ive s i s  

cons ide r at ion o f  the transpo r t  modes  ava i l ab l e  or  feas ible  

fo r con s tr uct ion to  s e rve the s to r age s i tes . Two p i pe l i nes  
of a g r eater  than 15  i nches are loca ted nea r inla nd dome s , 

thes e are the E x xo n 2 2  wh ich r uns  no r thwe s t  f r om Baton 

Ro uge , and the 4 0  i nch C apl i ne l i ne wh ich r uns  no r th f r om 

S t . Jame s , Lou i s iana th rough M i s s i s s ipp i . T r u n k  l i nes  f r om 
these p i pe l i ne s  could s e rve appr ox ima tely 7 5  percent of the 

dome loc a t i o n s  i f  capac i ty were ava i l able . Howeve r , ma ny o f  

the domes a r e  ve ry smal l ,  and only a l imi ted amount o f  

s to r age capac i ty c oul d  b e  deve l oped the r e . 

O i l  can be feas i bly transpor ted i n  large quant i t ies  
to  the domes i n  nor thern  Lou i s iana and s o u thern  M i s s i s s ipp i 

by l i ghter i ng to smal l e r  tank e r s  or  ba rges i n  the Gul f or 
at the po r t s  of New Or leans , Baton Ro uge or S t .  Jame s area , 

and t r anspo r t i ng the c r ude f u r ther on nav igable wate rways to 

conve n i ent s tag i ng po i nts  for con s tr uc t i ng p ipel i ne s  of 

r e a so nable lengths to the dome s . Tanke r s  hav i ng d r a f ts of 
2 0  to 25  feet ca n ma ke the voyage up the M i s s i s s ippi to 
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Natchez ; s uch ves sel s r a nge f r om 5 , 0 0 0  to 1 0 , 0 0 0  DWT . Some
what smal l e r  tank e r s  can eve n make the voyage up to V i c k sbu r g ; 

seasona l va r i at ions of r ive r leve l l im i t  the tan ke r  s i z e 

mo r e  seve r e l y  for th i s  a l te r nat ive , howeve r . I t  is  con c l uded 

that sma l l  tanker (5 0 0 0  to 1 0 , 0 0 0  DWT ) t r anspo r t  of c r ude to 

Natchez i s  a feas ible  a l t e r nat ive , bu t that transpo r t  to 
V i c k sburg lac k s  the requ i s i te prog r am f l e x i b i l i ty .  A p ipe

l i ne of l e ngth 8 0  m i l e s  or less  can be cons truc ted f r om 

Natchez to 2 6  of the dome s i n  sou the r n  M i s s i s s ipp i . A l t e r na

t ive ly , a s im i l a r p ipel i ne f r om Vidal i a  on the Lou i s i ana 

s ide of the M i s s i s s ippi across  f r om Natchez , could be used 

to f i l l  19 o f  the dome s i n  no r ther n Lou i s iana . The r ange of 

such pipel i ne s  are shown by da shed a r eas on F ig u r e  I I I -I . 

L ig h ter i ng to barges for tr anspo r t  by barge tow shou ld  

a l so be cons idered . S uch l ig h te r i ng can be  ac compl i shed at 

New Or leans , S t . J ames or Ba ton Rouge for barge tow t r a nspo r t  
u p  the M i s s i s s ippi , u p  the O l d  R ive r to the Red R ive r , and 

thence to the O uach i t a  Black  R ive r . Sh ipme nt by barge can 

feas ibly cont i nue up the Ouach i t a  B l a c k  al l the way to 

Monroe , Lou i s ia na , at wh i ch po i nt a p ipel i ne of l e ng th l e s s  

than 8 0  m i les  c a n  be con s t r uc ted t o  f i l l  a ny of the dome s 

located i n  no r th e r n  Lou is iana . Ano ther dashed a r e a , centered 

on  Monr oe , Lou i s i ana on F ig u r e  1 1 1 - 1  i l l u s tr ates th i s . 

L ighter i ng to barges can a l so be accomp l i shed a t  

New Or leans for fur ther sh ipme nt by barge tow eas t along the 

Gul f I n t r acoas tal wate rway to the Pea r l  Rive r , a nd up the 
P e a r l  R ive r to Bog a l u s a , Lou is iana . A p ipel i ne of 8 0  m i les  
or  less  cou l d  be con s tr ucted f r om Bog a l u s a  to  tr a nspo r t  the 

c r ude to a l a r ge numbe r of the dome s in southe r n  M i s s i s s ippi . 

The d ashed a r e a  centered on  Bog a l u s a , Lou i s i ana i n  F ig u r e  

1 1 1 - 1  shows th i s . 
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The barge t rans i t s  me nt ioned are s u f f i c i ently l e ng thy 
(at least 9 0  to 1 9 5  m i les in length ) that the r i s k  of o i l  

sp i l l s  for these t rans i t s  i s  pr obably g r eate r than f o r  the 

lesser  numbe r of ve s s e l  trans i ts that might be requ i r ed to 
Natch e z . Ves s e l  tr anspo r t  to Natch e z  or  Vidal i a ,  and pipe l i ne 
sh ipment to domes w i th i n  a reasonable d i s tance , may the r e fo r e  

b e  p r e f erable t o  the u se o f  ba rge s .  

As the vo l ume o f  pe troleum hand led i n  a g ive n per i od 
of t ime i nc r eases , so doe s  the chance of an acc ident occur r i ng 

w i th r e s u l t i ng em i s s ions i nto the atmo sphere . Thu s , wh i l e  
t h e  alterna t ive s rema i n  val i d , the impac t of the p r og r ammatic  

i n c r ease to one  b i l l i o n  bar r e l s  o f  s to rage i s  exam i ned i n  th i s  
s upplement . 
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IV . DESCRI PTION OF THE ENVIRONMENT 

The descr ipt ion of the env i ronment cont ained in FES 

7 6 -2 contains the backg r ound env i ro nmental , cul tur al , 

and soc ioeconom i c  data for  the geog r aph ic ar eas und e r  

cons ide r a t io n .  Th is  d ata i nc lud es  the hyd rology , g eo logy , 

me teor ology and cl imato l ogy , h istor ical and archae l og ical , 

s o c i o economic and s imilar  facto r s  ag a i ns t  wh ich any analy s i s  

of env i ronmental impacts must b e  cond uc ted . The maj or i ty o f  

the data in the F E S  7 6-2 ana lys is  and descr ipt ion rema in 

ad equa te and wa s used as a bas is  fo r th i s  suppl eme ntal 

s t udy . 

The Gulf Coast  Reg ion has  been suppl emented wi th 

info rma t i on r e l evant to po tent i al No r thern Lo u i s i ana and 

M i s s i s s ipp i s i te s .  The use o f  sal t domes to store o i l  in 

the Gul f Coast  Reg ion wi l l  requ i r e sub s tant ial quan t i t i e s  o f  

water and p r od uc e  equal vo l ume s o f  b r i ne .  For  t h i s  reason 

the reg ional wa ter  supply sys tem i s  a cr i t i c al factor i n  the 

devel opme nt of sto r ag e  s i tes , and the descr ipt ion of the 

hyd ro logy o f  the inl and reg ion has been emph a s i z ed . 

A .  G u l f  Coast  S to r age Reg ion 

Th e Gulf Coast  S to r ag e  Reg ion encompasses so uth e r n  

M i s s iss ipp i , L o u i s i ana , and po r t ions of so utheastern Texas 

along the coast of the Gulf o f  Mex ico , ad j acent to the 

Lo u i s iana borde r . 

The r eg ion i s  l ocated entir ely w i th in the we stern Gulf 

Co ast al Pl a ins Pr ov i nc e .  The inner coas tal pl a i n ,  i nc lud i ng 

mo st  of the embayme nts , i s  charac ter i zed by d i s t inc t ly 

bel ted topogr aphy and r o l l i ng h i l ls . The s ub aer i al po r t io n  
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of th e o u t e r  co as tal p l a i n  i s  c h i e f ly b r oad , nea r ly fl a t  

p r a i r i e ,  s l op i ng ve ry g r ad ual ly towa r d  t h e  G u l f  at  the r a te 

o f  abo u t  f ive feet pe r m i l e . The coa s tal  featu r e s  i n c l ud e  

l a te r al ly e x t ens ive co as tal ma r she s , e x t end i ng a s  much as 

twe nty m i l e s  inl and , bay e s t ua r i es and o f f s ho r e  ba r s  near 

ma j o r  s t r e ams . Some r el i ef e leva t ion  i s  p r ovided by the 

o n s ho r e  s a l t  domes wh ich r e s u l t  in i n c r e a s ed loc a l i z ed 

e l eva t ions of seve r al tens  o f  feet . F r om the G u l f  coas t ,  

the s u bae r i al c o a s t a l  p l a i n  s u r f ac e  extends  unde r the sea  

f o r  mo r e  th an  a hundr ed m i l e s , w i th ve ry eve n topog r aphy 

r e s u l t ing f r om the blank e t i ng by ma r i ne s e d i me n t s . 

1 .  Geo l ogy 

The G u l f Coas t salt dome bas i n  of the U n i t ed S tate s and 

Mex i co i s  one o f  the mo s t  extens ive s a l t  bas i n s  i n  the wo r l d .  

I t  unde r l i es mos t  o f  the G u l f  o f  M ex i co , M i s s i s s ipp i ,  Lou i s iana , 

T ex as ; S o u theas te r n  Ve r ac r u z  and Wes t e r n  Tabasco , Mex i c o ;  and 

C uba . The U n i t ed S tates po r t io n  has f ive s u b-bas ins . These 

i nc l ude the Texas-Lo u i s i ana C oa s tal Bas i n , the No r th e r n  

L o u i s iana  I nt e r i o r  Bas in , the E a s t- C e nt r a l  L o u i s i ana-M i s s i s s ipp i 

I nt e r i o r  B a s i n , the E as t  Texas  I nt e r i o r  Bas i n , a nd the R i o  

G r ande B as i n .  

The bas i ns and upl i f ts wh ich s ep a r a te them p r edate the 

p e r iod o f  sal t depo s i t i o n  so that the g r eates t ac cumu l a t i o n  

o f  sal t o c c u r r e d  i n  th e s e  bas ins . I t  i s  po s tu l a ted that the 

i n te r i o r  domes we r e  fo r med bef o r e  th e coas tal ones . As the 

anc i en t  M i ss i s s ipp i Rive r D e l ta pr og r es s ed f a r the r s o u th , 

r e l a t ive ly mo r e  sed i me nt was d epo s i t ed i n  the coas tal dome 

ar ea tha n  in the i nt e r i o r  r e g i o n . W i th o u t  cont i n ued s ed imen

t a t io n ,  the g r owth r ate of the inte r io r  s a l t  dome s d e c r eas ed 

wh i l e  the coas tal dome s cont inued to r i se . 
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The inland s al t  domes cur rently be i ng cons ide red for o i l  

s t o r age s i tes are i n  the No r thern Lo u i s iana I nte r ior  Bas in  

and the E as t-Cent r al Lo u i s i ana M i s s i s s ippi I nter i o r  Bas in 

( the M i ss i s s ipp i Bas in ) . The subsur face r idge that separates 

the inte r i or salt dome s f r om those along the coast is about  

1 0 0  m i l e s  wide . The s u r r ound i ng r ock  i s  o ld e r  at  the i nl and 

domes , and gene r ally mo re  cons o l ida ted than at the coastal 

domes . 

The r e  are  s ign if i cant d i f fer ences be tween the two i nland 

salt dome ba s ins . The No r th e r n  L o u i s iana B a s in is sma l l  and 

has only 1 9  known salt domes , whe r eas the M iss i s s ipp i Bas in 

has abo ut 6 0  d omes . Fur thermo r e , the dome s i n  the No r thern 

Lou i s iana B a s in have gene r a l ly not produced pe t r o leum ar ound 

the pe r ime ter al though pe t r oleum is usually fo und a r o und the 

M i ss i s s ippi Bas in dome s and the Coas tal domes . Because of the 

lack of o i l , r elat ive ly l i ttle geolog i c  exp l o r at io n  ha s be en 

conducted , the r efore  the sur face area and vert ical conf ig u r at ions 

of the No r th e r n  L o u i s i ana dome s are no t as we l l  known as the 

domes in the coas tal bas i ns . 

Unl i k e  some of the co astal domes , the re  i s  gene r a l ly no 

topog r aphic  r i se above the i nl and domes . A number of them 

a r e  unde r  lakes and low , swampy areas  wh ich may have resulted 

f r om par t i a l  subs idence due to d i ssolut ion of the salt . The 

land ove r  the i nl and domes is some t ime s in pastur e ,  but mo re  

o f ten i t  i s  wood l a nd . 

2 .  Hyd r o l ogy 

The hydr o logy of the Gulf Coast Reg ion is d i sc u s sed in  

gene r al ierms in FES 7 6-2 . Howeve r ,  add i t ional cons ide rat ion 

mu st be d i rected toward the nor the r n  L o u i s iana and M i s s i s s ippi 

sal t-dome ba s ins . 
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a .  S ur f ace-Water Hydro logy 

The s ur face d r a i nag e of th e area of inte r e s t  in th e 

nor the rn Lou i s i ana S al t  Dome B a s in i s  shown in  F ig u r e  

I V-I , and pe r t inent hyd r o log i c  d a t a  o n  th ese s t r eams ar e 

s umma r i zed in Table IV-I . The l a rges t d i scharges are  by the 

M i ss iss ipp i River and th e Red Rive r . The smal lest  d i schar g e  

is th e Dugdemona Rive r . 

W i th in  th e Red River B a s i n , both the Red and Ouach ita 

River fl ows ar e r eg ul ated ; the  Red Rive r by Lake Texoma 

and the Ouach ita R iver by Lake H am i l ton and o th e r  ups tr eam 

lakes  as wel l  as a se r ies  o f  locks  and dams . H igh fl ows 

u s ual ly o c c ur in F ebr uary to May and low fl ows in Aug u s t  

and Septembe r .  

Devel opme nt of fac il i t ies  in Mad i so n ,  F r ankl in or 

Tensas par ishes would mos t  pr obably r e ly o n  th e M i s s i s s ipp i  

R iv e r  o r  i t s  back wate r s  a s  a r aw wa te r sour ce . Fac il i t i es 

i n  Webs ter , B i env i l le , Jackso n ,  W i nn or Natch i toches pa r i shes 

wo ul d mo s t  l ikely r ely on th e Red and Ouach i t a  Rivers or  

th e i r  tr ibutar ies as  a sour ce of r aw wa te r . 

These streams have rel at ively h igh amounts o f  suspe nded 

mate r ials and as a co nsequence are usua l ly tur b id . Ove r all , 

the wa ter qual i ty o f  streams in Red Riv e r  B a s i n  i s  g ood 

dur ing the g r eatest par t  of th e ye ar . Poor  wa ter qual i ty 

has occur red dur ing t imes of low flow wh en depr e s s i o n  

of d i ss o lved oxygen level s ,  e spec i al ly nea r mun ic ipal 

d i scharge s ,  has been a problem .  S t r eams w i th in th e Red 

River Bas in are  gene r al ly c l a s s i f ied as being s u i t able for 

al l uses exc ept as pub l ic dr ink i ng wate r suppl ies . Smal ler 

tr ibutar ies  are o f ten class i f ied as  uns u i t able for pr ima ry 
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H <: I 
0'1 

S t r e am 

M i s s i s s ipp i R i v e r  

Red R i v e r  

O u ach i t a  R i v e r 

B ayou Do r ch e a t  

S a l i ne B ayo u 

D ug d e m o n a  R i v e r  

B o e u f  R i v e r  

Tab l e  IV-I . F l ow D a t a  f o r  N o r th L o u i s i a n a  S t r e a m s  

Vo l um e t r i c  F l ow 

S t a t i o n  Lo c a t i o n  Dr a i na g e  A r e a ( m i 2 ) Me a n  M a x i m um 

Vi c k s b u r g , M i s s .  1 , 1 4 0 , 5 0 0  5 7 3 , 6 0 0 2 , 0 8 0 , 0 0 0  

A l e x a nd r  i a ,  L a .  6 7 , 0 0 0 3 1 , 8 7 0  2 3 3 , 0 0 0  

M o n r o e , L a . 1 5 , 2 9 8  18 , 2 2 0  1 0 1 , 0 0 0  

ne a r  M i nd e n ,  L a .  1 , 0 9 7  1 , 1 3 4  4 4 , 8 0 0  

ne a r  C l a r e n c e , L a .  1 , 3 8 6  1 , 1 8 2  1 4 , 2 0 0  

ne a r  W i n n f i e l d ,  L a . 6 5 4  4 8 4  2 7 , 1 0 0  

ne a r  G i r a nd ,  L a . 1 , 2 2 6 3 9 2 3 , 0 7 0  

* Re s u l t  o f  tempo r a r y  r eg u l a t i o n .  

( U S - 1 2 0 ; U S - 1 2 1 )  

( C FS ) 

M i n i m u m  

9 9 , 4 0 0  

8 7 3  

N D  

0 

0 . 7 5 

0 *  
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:ontact r e c r e at ion d ue to high bacter i a  l evel s ,  wh i ch are 

par t icul a r ly excess ive dur ing low-f l ow pe r iod s .  The M i s s i s s ippi 

R iv e r  in th i s  area i s  c l as s i f ied as s u i table only for 

second ary contact r e c r e a t io n  and pr opag a t ion of f i sh and 

w i l dl ife . Th e pr imary wa ter qual i ty pr oblems co n s i s t  of 

he avy indu str i al po l l u t ion in the M i ss i s s ipp i R iver and 

pr ob lems asso c i at ed w i th ag r icul tur al r unoff in smaller  

tr ibutar ies  o f  th e Red R iver Bas in . 

The wa te r qual i ty problems presently ex i s t ing in the 

area  are l i kely to pe r s i s t  for a r e l at ively l ong per iod of 

t ime . As older ind u s tr i al and mun ic ipal fac il i t i es become 

o u tmoded and are repl aced wi th pl ant s meet ing new d i scharge 

l im i t a t ions ind u s tr i al and mun ic ipal po l l u t ion pr oblems shoul d 

beg i n  to dec l i ne .  Pr oblems as so c i ated w i th wa ter qual i ty 

deg r ad at io n  fr om ag r i cul tur al r unoff into th e smal ler 

tr ibutar ies  is  l i kely to co nt inue fo r some t ime . 

The sur face d r a inag e of th e area  of inte r e s t  in the 

M i s s i s s ipp i  S al t  Dome B as in is shown in  th e F ig u r e  IV-2 , 

and pe r t inent hyd r olog ic data on the se str eams ar e s ummar i zed 

i n  Table IV-2 . The l a r g e s t  d i scharge is by the M i s s i ss ipp i 

R iver fo l lowed by the Yazoo and Pascagoul a R iver s .  

Ex cept for regul at ion o f  th e Pear l River by Ro s s  Barnett  

Re se rvo ir these s t r e ams ar e larg ely un reg ul at ed th us g r eat  

d i fferences betwe en h igh and low flows are obs erved . H igh 

fl ows are gene r a l ly observed in Aug u s t  to O c to ber  for th ese 

str eams . 

Devel opment o f  fac il i t ies  in the we stern pa r t  of th e 

M i s s i s s ipp i  S al t  Dome Bas in wo ul d pr obably ut il ize wa te r 

fr om the M i s s i s s ipp i  R ive r or the Pear l R iv er . A fac il i ty 

in  the eastern po r t io n  of th e bas in  wo ul d pr obably d r aw fr om 
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S t r eam 

M i s s i s s ipp i R i v e r  

Y a z o o R iv e r  

P a sc ag o u l a  R iv e r  

P e a r l ,  R i v e r  

H Tom b ig bee <: I 
10 C h ic k a s awh ay R i v e r  

( U S - 1 4 5  ) 

Table I V- 2 . F l ow D a t a  for M i s s i s s i pp i  S t r e ams 

Vo l um e t r i c F l ow 

S t a t i on Lo c a t ion Dr a i nag e A r e a ( m i 2 ) Mean Max imum 

V i c k s b u r g , M i s s. 1 , 1 4 0 , 5 0 0  57 3 , 6 0 0  2 , 0 8 0 , 0 0 0  

Gr eenwood , M i s s. 7 , 4 5 0 1 0 , 2 4 7  7 2 , 9 0 0  

Me r r i l l ,  M i s s. 6 , 6 0 0  9 , 6 6 7  1 7 8 , 0 0 0  

nea r C o l umb i a ,  M i s s .  5 , 6 9 0  7 , 3 8 4  7 2 , 6 0 0  

C o l umb i a ,  M i s s. 4 , 4 9 0  6 , 4 5 1  1 9 4 , 0 0 0  

Lea k s v i l l e ,  M i s s .  2 6 8 0  3 , 7 6 9  7 3 , 6 0 0  

(CFS ) 

M i n im um 

9 9 , 4 0 0  

5 3 6  

6 9 6  

7 0 5  

1 3 8 

1 6 0  



one of th r ee pr i nc ipal sour ces , the Pe a r l  Rive r , the Pasc ag oul a 

River or th e Tomb ig be e Rive r . 

Wa ter qual i ty d ata for  the M i ss iss ipp i River , fr om the 

d i sc u s s io n  under the nor the r n  Lo u i s i ana area , are appl ic able 

to eastern M i ss i s s ipp i as we l l .  The o ther streams me ntioned 

above and in  Table IV-2 a re tur b id but l e ss so than r iv e r s  

i n  Lo u is ian a �  Al though th e occur rence of chem i c al po l l u t i o n  

i s  no t a par t icul arly ser i o u s  pr oblem in  these M i s s i s s ipp i  

s t r eams , r unoff ag r ic ul tur al po l l u tants suc h  a s  nutr ients 

and bac te r i a  is a pr oblem s im i l a r  to th at in Lo u i s i ana . 

Th is type of po l l u t i o n  is l i kely to co nt inue . 

b .  G r ound Water Hydr ology 

Th e fresh wa ter-s al t wa te r inter face in  no r thern 

Lo u i s i ana normal ly l i es 3 0 0  to 6 0 0  feet  beneath the  sur fac e .  

I n  the v i c i n i ty o f  sal t domes , howeve r ,  the inter face may 

actual ly r e ach the sur face , as shown in F ig u r e IV-3 . 

Thr oughout much o f  the reg ion the inter fac e  l i es  in the 

Spa r t a  sands . To the ex t r eme no r thwe st  it pass es  thr ough 

the W i l cox fo rma t i on wh i l e  to the no r th eas t it r i se s  up into 

the Cock f i el d  sand . 

I n  no r th e r n  Lo u i s i ana in  1 9 7 0  appr ox imately 4 0  m i l l i o n  

gal l ons o f  fr esh g r o und wa ter was pumped pe r day ( D I  - 0 9 7 ) . 

By compar ison 3 5 6 mi l l ion gal lons o f  fresh wa ter wa s 

pumped fr om sur fac e  wa ter sou r ce s .  Th us the g r ound wa ter 

system r epr esents the seco ndary sour ce of fr esh wa ter in  the 

reg i on of int e r e s t . 

The subsur fac e  s tr ata on the we stern end o f  th e M i ss i ss ipp i  

Sal t Dome F i eld is gene r al ly s im i l a r  t o  th at in no r thern 
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Lo u i s iana . As one moves towa rds the eastern end o f  the f i eld 

( so uthe ast towa rds the M i ss i s s ipp i-Al abama co ast ) the 

s ub s ur f ace s tr ata changes , becom i ng mo r e  s im i l ar to th at in 

coastal L o u i s iana th an th at in nor thern Lo u i s i ana . 

The pr inc ipl e  aqu i fe r s  in th is r eg ion wh ich serve as 

sour ces o f  po table-qual i ty g r ound water includ e : 

• Sands of Vi c k sburg Gr oup o f  Ol ig oc ene age 

• S and s of Catahoul a S ands tone of Miocene ag e 

• Sands of C l a i r bo r ne Gr oup of Middle Eocene age 

• M i s s iss ipp i River Val ey Al luv i um of Pl e i s tocene 
and Holocene ag e 

• Me r id i an S and of Tal lah at t a  Forma t ion , Cl a i r bo r ne 
Gr oup of M iddle E ocene age .  

The extent o f  aqui fe r  sand s s u i tab le fo r und e r g r o und 

b r i ne inj e c t ion incre ases as one tr aver ses  the M i s s i ss ipp i  

s al t-dome f i el d  fr om nor thwe st t o  southe as t . I n  gene r al the 

s i tuat ion at the we s te r n  end of th e f i el d  is very s im i l ar to 

that of no r th e r n  Lo u i s i ana wh ile the eastern end of the 

f i el d  is mor e  l i ke the co astal Lo u i s iana case . 

3 .  Me teo rology , C l imato logy , and A i r  Qual i ty 

Seve r e  l oc al s to rms , i nc lud i ng tor nadoes , have a fa i r l y  

h igh fr eque ncy o f  occur rence in  the Gul f Coast  reg ion . I n  

mos t c ases , tor nad oes mov i ng thr ough the reg ion a r e  smal l 

and sho r t  l ived . Storms p r oduc ing l arge h a i l s tones ( l arger  

than two inches in d i ame te r )  are  al so qu i te r ar e  in  the 

area . Severe local s torms , includ ing tho se wh ich pr oduc e 

to r nadoes , a r e  mo s t  common in  May , June , August  and Septembe r .  
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The basel ine ( 1 9 7 3 ) a i r  qual ity levels  of th e Gul f 

Co ast s to r age reg ion descr ibed in th e FES 7 6-2  a r e  s t i l l  

val id for th is  suppl eme nt . As noted , al l th r ee a i r  qual i ty 

contr o l  r eg ions (AQC R ' s ) , e . g . , Co rpus Chr is t i-V i ctor ia , 

Me tr opo l i tan Ho uston-Galvesto n ,  and Southern Lo u i s iana

So uthe a s t  Texas , h ad at least one monitor ing s ite repo r t ing 

v io l at ion of the pr imary s tand ards for suspend ed par t icul ate s 

and o z o ne i n  1 9 7 3 . 

The recently av a i l able a i r  qual i ty r epo r t  ind icates 

that the photochem i c al ox idant and pa r t icul ate pr oblems 

s t i l l  ex i sted in the Gul f Coast reg ion in 1 9 7 4 . The 

Nat io nal amb ient photochem i c al ox id ant and pa r t icul ate s 

s tandards we re exceeded on seve r al occas ions in each of 

the three AQC R ' s . In add i t io n , the Southe r n  L o u i s iana

S ou theast Texas and Me tr opo l i tan Houston-Galve sto n r eg ions 

h ad a -hr . c a r bon monox ide concentr at ions exceed i ng the 

Fed e r al s t and ard s .  The 1 9 74 a i r  qual ity l evels  wi l l  pr ov ide 

a bas i s  ag a i n s t  wh ich the po tent ial impacts of the expanded 

SPR w i l l  be me asur ed . 

4 .  N o i s e  

No ise cons ide r at ion we re s ummar i zed in F E S  7 6-2 . 

5 .  B io l ogy 

The b io l og ical data contained i n  FES 7 6-2  r ema ins 

val id . One add i t i onal spe c ies the B ayou Darter , E theos toma 

r ubr um ,  shoul d be cons id e r ed as an endang e r ed spec ies in 

M i ss iss ipp i .  
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The mo re  inland pa r t s  o f  the s t udy area , i n  eas t 

Texas , nor theast cent r al Lo u i s i ana , and south centr al 

M i s s iss ipp i ,  a re l argely mixtur es of manag ed fo r e s t  areas 

and c r opl ands . P r evalent type s o f  tr ees in the fo r e s ts 

inc l ude long l eaf , sl ash , loblolly , and sho r tl eaf p i ne , o aks , 

gum , and cypr ess . The ext ens ive bo ttomlands in  Lo u i s i ana 

and M i s s i s s ippi are planted in cr ops to a h igh deg r ee . 

C o t to n  and soybeans are espe c i al ly impo r t ant . Beef cattle 

ar e widely r ai sed out s id e  the bo ttomland ar eas . Ex cept 

whe r e  hab i tat has been seve rely r educed or el imi nated due to 

ag r i cul tur al development or other causes , typ i cal wo odl and 

animal s  are  pr esent . Th ey includ e  repr esentat ive mammal s  

s uch a s  the Vi r g i n i a  opo ssum , the Ame r ic an beaver , the 

common muskr at , the nutr i a ,  the coyo te , the red fox , the 

g r ay fox , the nor the r n  r accoon , the No r th Ame r i c an mink , the 

str iped s kunk , the wh ite- t ai l ed deer , the near c t i c  r iver 

o t te r , squ i r r el s ,  and the bobcat . B i rds , r ep t i l e s , amph ib

i ans , f i sh ,  and inve r teb r ates in the reg ion includ e  large 

numb e r s  o f  spe c i es along wi th the mammals . The number of 

i nd iv iduals wi th in spec ies  gener al ly are  l argely due to the 

espec i al ly favo r ab le cond i t ions of hab i tat  and cl imate . 

Game b irds and mammal s are abundant . 

6 .  Land Use  Patterns 

The s tates of the Gul f S t o r ag e  Reg ion expe r ienced 

app r ox ima tely a 1 3 . 6  pe r cent incr ease in popul at ion be twe en 

1 9 6 0  and 1 9 7 0 , as compa r ed to about  1 3 . 3  pe r c ent for the 

nat i o n .  Mo s t  o f  th i s  gr owth has been conso l idated in  the 

ex i s t i ng ur ban areas . Appr ox imately 40 percent of the 

peopl e l iv i ng in the states of Texas , Lo u i s i ana and M i s s iss ipp i 

l ived in  the Gul f S to r age Reg ion in  1 9 7 0 , wi th a total 

popul at ion o f  about  6 . 8  m i l l io n .  
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I n  1 9 7 0  appr ox imately 7 0 . 5 pe r cent of the Gul f S t o r age 

Reg ion populat ion l ived in ur ban areas . However , the ur ban

r ur al ch aracter i s t ic s  o f  each area w i th in the reg ion var ies 

to  a ma rked deg r e e . Only 45  pe r cent of the popul ation in 

th e M i s s iss ipp i r eg ion l ived in ur ban area s , wh ile  almo s t  

8 2  pe r cent o f  the Texas popul ation i n  the reg ion l ived 

i n  an ur ban env i r onment . The r e  we re  appr ox ima tely 1 3 1  

pe r sons pe r squa r e  m i l e  i n  the affec ted ar eas o f  Texas 

compared to 45  pe r square mile i n  Lo u is iana . 

S t ate l and use pl ann ing fo r Lo u i s i ana and Texas i s  

desc r ibed in F E S  7 6-2 . S ince the volume of o il is t o  be 

incr e ased , po ten t i al s ites in M i ss iss ipp i wi l l  be under 

cons ide r a t i o n ,  and land use pl ann i ng in th is  S t ate must al so  

be exam i ned . 

a .  M i s s iss ippi : S tate L and Use P l ann ing 

Adv isory ag e nc ies funct io n  in l and use pl ann i ng in 

M i s s iss ipp i at bo th the S tatewide and d i s tr ict level . 

The S tate is  pa r t i t ioned i nto 1 0  area pl ann ing and 

dev e l opme nt d istr i c ts wh ich pr ov ide planning recommendat ions 

to c i ty and county g ove r nments . A r e search and development 

arm o f  the M i s s i ss ipp i Educ at ion and Devel opment Center 

i n  Jackson gene r al ly deals wi th que s t ions of br oad e r  scope 

D i r ec t  reg ul atory powe r s  ove r  land use are ma i nly ex e r c i sed 

thr ough c i ty and co un ty z o n i ng o r d i nance s . 

Othe r agenc i e s  ind i r ectly r eg ul ate or  influenc e  

land use i n  the par ts  o f  M i s s i ss ipp i i n  the Gul f Coast 

S t o r age Reg i o n .  Th ese inc lud e  the M i s s i ss ipp i A i r  and 

Wate r Po l l u t ion Control  Commi ss ion , the M i s s i s s ipp i Game and 

F i sh C ommiss ion , and the Div i s io n  of So l id Waste Manag eme nt 
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and Vec to r  Cont r ol o f  the M i s s i s s ippi Boa r d  o f  Heal th ' s  

Bureau o f  Env i r onme ntal Heal th . The A i r  and Wate r Po l l ut ion 

Contr ol Commi s s ion w i l l  i n f l uence l a nd u se p l a n n i ng bec a u se 
o f  l a r ge - scal e a i r  and wat e r  qual i ty management p r og rams to 
be impl eme nted und e r  p r ov i s ions  o f  the C l ean A i r  Act and 

Fed e ral  Water Po l l ut ion Contr ol Act , r espect ive l y . The A i r  

and Wate r  Po l l ut ion Cont r ol Comm i s s ion unde r t akes  to con t r ol 
wate r pol l u t ion by both technical and ma nagement prac t i ce s ; 

inc l ud i ng r e search for the d eve lopme nt o f  fa rmi ng prac t ices 

wh ich pre se rve wate r  q ual i ty ,  and the i s s uance and e nforceme nt 

of d i scharge pe rmi ts . 

7 .  Populat ion and Econom ic Facto r s  

The Gul f s to rage reg ion encompa s se s  mo s t  o �  the Gul f 
Coa s t  ar e a s  o f  Te xas and Lo u i s iana , northe r n  Lo u i s iana , and 

southe r n  M i s s i s s ippi . I n  Te xas , t h i s  reg ion includes  the 
count ies f r om C o rpus Ch r i s t i , a r ound the coas t to Ho u s ton , 

to the Be aumon t-Po r t  Arthur  area . I n  Lo u i s i ana , t he coa s tal 
pa r i s hes  a s  wel l a s  tho se o f  Lake Char l e s , Baton Rouge , New 
Or l e ans , La fayet te , and Monr oe are  incl uded . The Jac kson 

SMSA is  the pr imary popul at ion ce nter af fec ted in M i s s i s s ippi . 
These reg i o n s  in  bo th Te xas and Lou i s iana con t a i n  l a r ge 
populat ion ce nte r s  and a l a rge pe rce ntag e  o f  th e popul at ion 
of both s t at es . The Gul f Coa s t  reg ion is r i ch in m i ne ral s 

and i s  a h igh ly pr od uc t ive ag r i cul tural a rea . 

The 1 9 7 5  populat ion o f  the Gul f s to rage reg ion was 
app r ox imately 6 . 9  m i l l ion people . Th ree m i l l ion pe r son s 
l ived i n  the Te xas po r t ion  o f  the reg i on , three m i l l ion i n  

Lo u i s i ana , and 9 0 0 , 0 0 0  i n  M i s s i s s i ppi . These to tal s repr e s e nted 
appr ox imately 2 5 %  of Texas ' popul at ion ; 8 0 %  of the popul at ion 
of Lou i s ana , and 4 0 % of the popul a t ion o f  M i s s i s s ippi , 
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r e spe c t ively . I nc l ud ed in the r eg ion a r e  the popul a t i on 

cente r s  in Texas o f  Corpus Chr i s t i , H o u s to n ,  a nd B e a umont ; 

in  Lo u i sana tho se of Lake C h ar l e s , B aton Roug e , New O r le ans , 

L a f aye tte and Monr oe ; a nd in M i s s i s s ipp i the Jack son a r e a . 

The se cente r s  and the immed i ate a r e a s  s ur r ound ing them are 

heav ily popul ated , wh i l e  the o the r a r e as of the reg i on a r e  

r e l a t ively spar sely popul a ted . 

Popul a t i o n  p r oj e c t ions for the Un ited S tates and 

va r ious r eg i on s  have been made based on var ious a s s ump t io n s  

r eg a r d i ng coho r t s .  Four o f  these p r o j e c t ions , t it l ed S e r i e s  

C ,  S e r i e s  D ,  S e r i e s  E ,  and S e r i e s  F ,  a r e  p r e sented in Tab le 

IV- 3 , a nd al l show a con t i nued incr ease in popul a t ion to the 

year 2 0 0 0 . The p r e d i c ted incr ease for 1 9 7 0  to 1 9 8 0  r ang e s  

f r om 8 . 3% t o  1 2 . 7 % ,  r e sul t ing in a d i ff e r ence of ove r  

e igh teen m i l l iori peopl e .  

O n  a reg i onal bas i s , the popul a t i o n  o f  the s t at e s  in 

the Gul f s to r ag e  reg i on i s  pr o j e ct ed to inc r e ase 0 . 6 4 %  

pe r ye ar fo r S er i e s  E f r om 1 9 7 0  t o  1 9 80 . These val ue s a r e  

lowe r than t h e  0 . 9 7 %  pe r ye ar incr e a se pr oj ected for the 

ove r al l U . S .  

TABLE IV- 3 
PROJECTED PERCENT INCREASE IN TOTAL 

POPULATI ON OF UNI TED STATES 

S e r i e s  C S e r i e s  D S er i e s  E 
1 9 7 0 -1 9 8 0  12 . 7  11 . 6  9 . 4  
1 9 7 0 -1 9 8 5  21 . 4  19 . 1  1 5 . 0  

1 9 7 5 ( es t ) - 1 9 8 0  7 . 0  6 . 2 4 . 8  
1 9 7 5 ( e s t ) - 1 9 8 5  1 5 . 2 13 . 0  9 . 2 

S e r i e s  F 
8 . 3 

12 . 7  
4 . 0  
7 . 0  

Sour ce : US -1 7 8  ( S upe r cedes F ig ur e  IV-2 i n  F E S  7 6-2 ) ( U S -1 7 8 )  
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The O f f i c e  of B u s i ness  and E conomi c Re sear ch S e rv i ce 

(OB ERS ) p r o j ect ions for the Gul f storag e  reg i on popul a t i on 

show a pe rcentag e  increase of 9 . 2% fo r 1 9 7 0 to 1 9 8 0 , wh ich i s  

sl igh tly l e s s  than the nat io nal ave r ag e . Th is area i s  

p r o j ected t o  g r ow at a faster r a t e  than th e u . S .  i n  t h e  ye a r s  

f r om 1 9 80 to 1 9 8 5 . Tab le IV-4 summa r i ze s  the pe rcentag e s  and 

p r o j ected r ates of g r owth of the u . S .  and th e Gul f sto r ag e  

r eg i on . 

TABLE IV- 4  
PROJECTED POPULATI ON PERCENTAGE INCREASE 

( PERCENT INCREASE PER YEAR ) 

1 9 7 0 -1 9 8 0  

1 9 7 0 -1 9 8 5  

1 9 8 0 -1 9 8 5 

Uni ted S t at es 

9 . 6  ( 0 . 9 3 )  

1 5 . 0  ( 0 . 9 4 )  

4 . 9 ( 0 . 9 6 )  

Sal t Dome 
Storage Reg ion S t ates 

9 . 2 ( 0 . 8 8 )  

15 . 2  ( 0 . 9 5 )  

4 . 4 ( 1 . 0 7 )  

A r eg ional s t udy conduc ted by the Houston-Ga lveston 

Area C o un c il produc ed p r o j ect ions for popul at ion and employment 

in the Texas po r t io n of the Gul f sto r ag e  reg i o n .  These 

p r o j ect ions show a large i ncreases in popul at ion in the 

a re a ,  in co ntr ast to th e Census Bur eau pr oj ect ions as we l l  

a s  the OBERS p r oj ect ions . The Housto n-Galve s ton Ar ea Council 

has pred i c t ed popul at ion increases  o f  3 . 5 4 %  pe r year fr om 

1 9 7 0 to 1 9 8 0  o r  a to tal increase of 4 7 % . An increase of 7 2 %  

fr om 1 9 7 0 t o  1 9 8 5 h as been pr oj ected wi th the g r owth rate pe r 

year fo r 1 9 80 to 1 9 8 5 escal a t i ng to 3 . 9 6 % . 
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The M idwe s t  Re search I n s t i tute recen tly pub l i shed i t s  

Qual i ty o f  L i fe I nd i c ato r s  in the u . s .  Me t r opo l i tan areas , 

1 9 7 0 . Th is study wa s an e f fo r t  to assess the qual i ty o f  

l i fe i n  S tand ard Me t r opo l i t an S t at i s t i c al Areas ac cor d i ng to 

the fo l l ow i ng compo nents : ( 1 )  economi c  co nce r ns , ( 2 )  

po l i t ical conce rns , ( 3 )  env i r onmental concerns , ( 4 )  heal th 

and educat ion , and ( 5 )  soc i al co nce rns . One hundred and 

twe nty v a r i ab l e s  we re s e l e c ted and descr ibed in connect ion 

wi th the f ive compo nents . Al l SMSA ' s we r e  r anked on base s 

o f  d a t a  co l l e c ted . None o f  the c i t i e s  in the Gul f s to r ag e  

reg ion r e c e ived a par t icul ar ly h igh r a t i ng i n  the qual i ty o f  

l i fe i t ems . Only Ho uston ( r anked twe nty-s eve nth out o f  

s ix ty- f ive c i t ies ) wa s i n  the top half o f  the r ank i ngs . 

New O r leans , Jac k so n ,  Lafaye tte , Mo nro e ,  and Lake C h ar les 

we re rated ve ry l ow .  Table IV- 5  l i s t s  " Q ual i ty o f  L i fe "  

r ank i ng s  for SMSA ' s  i n  the Gul f s to r age reg ion . 

TABLE IV-5 
QUAL I TY-OF-L I F E  RANK INGS FOR 

SMSA ' S  IN SALT DOME REG ION 

L a rge SMSA ' s 
(To tal numbe r = 6 5 )  

Med ium SMSA ' s 
(Total number=8 3 )  

Smal l SMSA ' s  
( Total numbe r=9 5 )  

H o u s to n  2 7  

New Or l eans 6 3  

Baton Ro uge 4 4  

Co r pus Chr i s t i  5 5  

Beaumo nt 5 7  

Jac kson , M i s s . 7 1  

Galveston -
Texas C i ty 5 2  

La faye tte , La . 7 9  

Mo nroe , La . 8 0  

L ake Char l e s  8 3  

S our ce : MI -2 0 3  ( S upe rcedes Table IV-4 i n  FES 7 6 -2 )  
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The h ighly i nd u s t r ial i zed and labor - i ntens ive manufactur ing 

i nd us t r i e s  in the Gul f sto r ag e  r eg ion gene r ate many j obs in 

the ar e a .  I n  1 9 7 0 , the c iv i l i an l abor fo r c e  to tal ed appr ox i

mately 2 . 5 m i l l ion wo r k e r s , w i th about 9 3 . 6 %  be i ng empl oyed . 

I n  a l l  thr ee s t at e s  - Texas , Lo u i s i ana , and M i s s i s s ipp i _ 

the number o f  p�opl e employed exp r es s ed as a pe r c e n t ag e  of 

to t al s t ate empl oyment exceeded the pe rcentag e  of popul at ion 

attr ibu tab l e  to the po r t io n  of the S t ate wi th in th e Gul f 

s to r ag e  reg i o n . I n  Texas , the s to r ag e  reg ion po r t ion 

i nc lud ed app r ox imately 2 4 %  o f  the s t at e  popul ation and 

sl igh tly over 2 5 %  of the employme nt . S im i l ar figu r e s  for 

Lo u i s i a na and M i s s i s s ippi ar e ,  8 2 %  of the populat ion w i th 

8 3 %  o f  the empl oymen t ;  a nd 4 0 %  o f  the popul at ion wi th 

4 1 %  o f  the empl oyme nt , r e spe c t ively . 

I n  1 9 70 the manufac tur i ng sector of ind u s try g e n e r ated 

1 9 . 2% o f  the to tal e a r n i ng s  in the Gul f s to r ag e  r eg io n .  

Who l e s a l e  and r e t a i l  tr ade ac coun ted fo r 1 7 . 7 %  o f  the 

e ar n i ng s , fo llowed by gove r nment al empl oyme nt w i th 1 6  • .  1 %  and 

s e r v i ces wi th 1 4 . 6 % .  M i ni ng and ag r icul tur e we r e  smal l 

contr ibuto r s  to to t al ear n i ng s  accoun t i ng fo r 4 . 7 % and 

2 . 5 % ,  r espe c t ively . Pe rcentag es for othe r s e c tor s of the 

economy are g iven in Table IV-6 . 
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TABLE IV-6 
PERCENT OF TOTAL EARN INGS BY INDUSTRY 1 9 7 1  

Un i t ed S t at e s  

Manufac tur ing 26 . 8  

Who le s al e and 

r e t ai l  tr ade 16 . 7  

Gove rnme nt 18 . 0  

S e rv i ces 15 . 3 

T r anspo r t at ion , 

commun ic a t ion and 

pub l ic u t i l i t i e s  7 . 2 

Contr act co nstr uc t ion 6 . 3 

M i n ing 1 . 0 

F i nance , i nsur ance 

and r e a l  es tate 5 . 4 

Ag r icul tur e 3 . 4  

B .  E as t  C o a s t  S to r age Reg i o n  

Gul f 
S to r ag e  Reg ion 

21 . 1 

18 . 4  

15 . 1 

14 . 8  

8 . 9 

8 . 7 

5 . 5 

5 . 0 

2 . 6 

The mate r ial p r e s ented in F ES 7 6- 2 , cont a i ned in pag e s  

IV- 8 8  through IV-1 4 7  r ema ins val id . Th e pr opo sed incr ease 

f r om 5 0 0  MMB to 1 , 0 0 0  MMB r eq u i r e s  m i nor add i t ional cons id er

at ion or mod i f i c a t ion as fo l lows . 

I n  th e F E S  7 6- 2 , a i r qual i ty o f  th e E a s t  C o a s t  Reg ion 

wa s descr ibed on the bas i s  of twe nty ( 2 0 )  geog r aph ical air  

qual i ty cont r o l  r eg ions (AQC R ' s )  def ined by the U . S .  

E nv i r onme ntal Pr o t ec t io n  Age ncy . The bas e l i ne ( 1 9 7 3 ) a i r  

qua l i ty l ev e l s  and th e r epo r ted v i o l at ions o f  the N a t iona l  
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amb ient a i r  q ual i ty s tand a r d s  i n  those twe nty AQCR ' s  were 

d i s c u s sed i n  that F E S . 

The rece ntly ava i l ab l e  1 9 74 a i r  qual i ty repo r t  ind i cates 
that the re we re al so a i r  q ual i ty problems in th i s  reg ion in 

1 9 74 . Seve nteen o f  the twe nty AQCR ' s  in  the East Coa s t  

reg ion repor ted at  l e as t o n e  v i o l at ion o f  the p rima r y  

par t iculate s  s tand a r d ; s e v e n  h ad a v i ol at i o n  o f  the pr ima r y  
s u l f u r  d i ox ide s t and a rd , and nea r l y  a l l  AQCR ' s  mon i to r i ng 

c a r bon  monoxide  (CO ) and pho tochemical  ox idant conce nt rat ions 

repo r ted f r eq ue nt v iolat ion s  of 8 -h r  CO s tand a rd s and I - h r  

photochemical  ox id ant s tand a r d . Howeve r ,  the r e  w a s  no 
v i ol a t ion  of the n i t r og e n  d iox ide s tand a rd i n  1 9 7 4  as oppo sed 
to one v i ol a t ion repor ted i n  1 9 7 3 . The pr opo sed S PR s o u r ce 

w i l l  cont r ibute s i gni f icant l eve l s  o f  hyd r oca rbon to the 
basel i ne a i r  q ual i ty of the region . (See Tab l e  V-I f o r  
ma j o r  hyd r oc a r bon emi s s ions  sources . )  The pr i nc ipal s o u r ce 
o f  the se emi s s ions i nvolves th e te rminal c r ude o i l  t ra ns 

fe r r i ng act iv i t ies , and w i l l  l i kely r es u l t  i n  exce s se s  o f  

the three-ho u r  NMHC s tand a rd . The recent amb i e nt mon i-
tor i ng data i nd icates that a relat ionship ex i s t s be tween the 

NMHC conce nt rat ion a nd the amb ient photochemical  ox idant 

l evel f o r  a g iven reg ion . Thus , it i s  also ant i c ipated that 

the inc reased level s of hyd r oc a r bo n  on a sho r t-te rm bas is 

w i l l  have an impact on amb i e nt l evel s o f  pho to chemi cal 
ox i d e nt . 

The above-me nt ioned 1 9 74 a i r  q ual i ty l eve l s  and the 
1 9 7 3  a i r q ual i ty l evel s d e s c r i bed i n  the FES 7 6- 2  form the 

basel i ne cond i t ion  aga i n s t  wh ich the potent i a l  i mpac ts 

associ ated w i th the expa nded S PR wi l l  be asses sed . 
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V .  ENVI RONMENTAL I MPACTS 

I nc r e a s i ng the S t r a teg i c Pe t r o l e um Re se rve f r om 5 0 0 MMB 

to 1 , 0 0 0  MMB a l t e r s  the ext ent o f  pr obab le env i r o nmental , 

s o c i al and eco nom i c  impacts o r ig i nal ly a s so c i at ed wi th 

the deve l opme nt o f  the S PR P r og r am .  The bac kg r ound 

mate r ial pr esented in FES 7 6 -2 r ema ins appl i c ab le , b u t  it  

must be r e a s s e s s ed in t e rms o f  the pr opo sed p r og r amma t i c  

chang e t o  doub le t h e  S P R  c apac ity . 

F o r  th is reexam i na t io n ,  " wo r s t c a s e "  p r o t o type fac il it ies , 

r e ta in i ng the s ame capac it ies used in FES 7 6-2 , we re used 

for  compar isons . I n  general , the increase fr om 5 0 0  to 1 , 0 0 0  

MMB does not me an an inc r e ase in the amo u n t  o f  pe t r ol eum to 

be stor ed at any spe c i f ic s i te ,  but r ather ind i c a tes the 

ad d i t ion of mo r e  geog r ap h i c al s ites . Howeve r ,  the inc r e ased 

number o f  s i tes wi l l  re s u l t  in maj o r  incr e as e s  i n :  the 

moveme nt o f  pe t r o l eum f r om the mar ine term i na l s  inl and �  

the thr oughput o f  the ma r i ne te rm i na l s � the hand l i ng pr o G e s s e s � 

and in the tank e r  tr af f ic tr anspo r t ing the impo r ted o il to 

u . S .  t e rm i nal s .  

The i nc r eased vo l ume o f  pe t r o l e um be ing moved f r om ocean 

go ing ' tank e r s  to s t o r age s i tes' inc r e as e s  the r i s k s  and 

normal impac t s  as s o c i ated w i th th is ac t iv i ty .  Empha s is in 

t h i s  chapter wi l l  r e f l ec t  tho se incr eased r i s k s  and imp act s .  

The pr o to type fac il i t ie s  noted i n  F ES 7 6 -2 , a nd u s ed 

her e in for compar a t ive analyt i c al p u r po s e s , a r e  a 9 0  MMB 

ex i s t i ng s al t c ave r n  fac il i ty ,  a 9 0  MMB e x i s t ing s a l t  m i ne 

and a 2 0 0  �MB new s a l t  c ave r n  fac i l i ty fo r the Gul f C o a s t  

Reg i o n .  F o r  t h e  E a s t  C o a s t  reg i o n ,  t h e  pr o totype s are a n  

ex i s t i ng 15  MMB r oc k  m i ne ,  a new 3 0  MMB r oc k  m i ne and 10  MMB 

i n  conv e nt ional tankag e .  
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A .  Gul f Coa s t  S to r ase Reg ion 

1 .  Coastal  Subreg i on 

a .  Geo l ogy 

Impor tant gener ic  geolog ical conce r ns are : halo k i nes i s , 
s ubs ide nce , s e i smic  s tabi l i ty and eng i nee r i ng s u i tabi l i ty .  
These we r e  d i sc u s sed i n  d e tai l i n  FES 7 6- 2 . 

b .  Hyd r o l ogy and Water Qual i ty 

A s e r i ou s  p r o bl em wh ich may become cr i t i ca l f o r  new 
stor age s i tes sele cted f u r ther away f r om the Gul f of Mex i co 

i s  that o f  br i ne d i sposal . I n  cons truct i ng and ope r a t i ng 
any sol u tion-m i ned cavi ty i n  sal t ,  ve ry l a rge amounts o f  

br i ne wi l l  b e  ge ne r a ted f o r  d i sposal . The cons truction 

phase is  by far  the  mos t  sens i t ive , because the quant ity o f  
b r i ne gene r a ted by s o l u t ion  m i n i ng exceeds b y  appr ox imate l y  
a f actor o f  seve n , that p r od uced b y  the d i spl acement o f  

br i ne b y  pe troleum dur i ng cave r n  f i l l  ope r at ions . 

D i spos al has be en add r e s sed i n  terms o f  th r ee a l t e r na
tives : usage by l ocal i nd u s tr y ,  deep-we l l  i n j ection , and 

d i sposal to the Gul f o f  Mex i c o . The mo s t  favo r ab l e  use  
would  be consump t i on by  l ocal i nd u s tr y ,  and t h i s  wi l l  be 

adop ted wh e r e  feas ible . The incr ease  in br i ne pr oduction 
f o r  the deve l opment of new s i tes wi l l  exceed the amounts 
which l oca l i nd u s t r y  c an accept ; and in  some regi ons there 
may not be a local ma r ket for  the br i ne . For such s i tuations , 

only deep-we l l  i n j ect ion or d i spo sal i n  the G u l f  o f  Mex i co 

i s  the feas i b l e  a l te r native . Determi nat ion  of a par t icul a r  
method wi l l  b e  based on the location o f  th e s i te w i th respect 
to the Gul f o f  Mex i co ; the proximity of sal i ne aqui fe r s ; and 

the r elat ive cos ts o f  the a l te r na t ive s . 
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Subsur face i nj ection i s  cur re ntly u sed to d i spos e  of 

sal twater f r om o i l  and gas f i elds , and for  the d i sposal o f  

other comme r c i al l i quid  was te p r oduc ts . The technol ogy i s  

wel l  unde r s tood , and the absolute capac i ty o f  the aqu i fe r s  

u nde r ly i ng eve n a sma l l  geog r aphic  area i s  imme ns e .  The 

ma i n  r i s k  is i n  exceed i ng the hyd r o f ractur i ng p r e s s u r e s  of 

ad j acent rock s tr ata , but at the depths unde r con s ide rat i on 
th i s  wou l d  not p r e s ent a l im i tation to the d i spo sal of the 
amo unts of b r i ne that wou l d  be ge nerated by the creation 

o f  the SPR cavi t i es . S i te-spec i f i c analyses w i l l  i nc lude 

a prec i s e  de term i nat ion o f  capac i t i e s  and tol e rances such 

that the numbe r and loca t ion  of deep- i nj e ct ion fac i l i t ies  

r eq u i red at a par t i c u lar s i te can be  de term i ned . 

A d i s c u s s ion  o f  the analyses per fo rmed to dete rmi ne 
the impac t s  of br i ne d i sposal i n  the Gu l f  o f  Mexico was 
i nc l uded i n  FE S 7 6 - 2 . Th i s  wo r k  has recently been supple

mented w i th mode l i ng e f fo r t s  pe r formed by NOAA for  DOE . 

The res u l t s  o f  these  add i t ional analyses s uppo r t  the r e s u l t s  

r epo r ted i n  F E S  7 6- 2 . 

The pr imary impacts on  s u r face water f r om term i nal con

s tr uc t ion  and ope rat ion are in two g e ne ral ar eas : e f fects 

o f  d r ed g i ng a nd e f fects  o f  o i l  sp i l l s . These  we r e  d i scus sed 

in FE S 7 6- 2 . 

The large quant i t i es of sur face wate r requ i r ed for the 

cons truc t ion and ope rat ion  of s torage cave r ns in sal t domes 
is a s i g n i f i cant conce r n .  The devel opment of add i t i onal 

s o l u t i on-m i ned s to r age vo lume , and cons equent i nc r eased 
demands on s u r face wa ter r e s ou r ces , may r e s tr i c t  the cho i ce 

o f  storage s i tes . At thi s t ime the re are few unde d i cated 

f r e sh sur face water s uppl i es in the Gul f  Coas t reg i on , 
excep t  fo r the M i s s i s s ippi Rive r . Othe r maj or  r ive r s  such 
as the Brazos and Sab i ne Rive r s , may be adequate sou r ce s . 
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Ad di tiona l l y , gr ound water resour ces can s uppl eme nt s u r face 

wa ter  suppl y .  Potent i a l  impa c t s  as soci ated wi th the u se of 

gr ound water i n c l ude s u b s i d e nce in the v i c i n i ty o f  the we l l  

a nd i mpacts on ad j a cent pr od u c i ng we l l s . 

c .  Meteorology , Cl imatology , and A i r  Qual i ty 

The c r ea t i o n  of  the SPR , wh ethe r i t  i s  5 0 0  MMB o r  1 , 0 0 0 
MMB , wi l l  have no adve r se e f fect on the me teorolog i cal or  

c l imatolo g i cal ch aract e r i s t i c s  o f  the Gul f Coa s t  r eg i on . 

Howeve r ,  weather  e f fe c t s  on the s u r face eleme nt s of  the S PR 

could  be s ubs tant i a l  unde r excep t ional condi t ions . These 

e f fe c t s  we r e  d i s c u s sed i n  FES 7 6- 2 . The a i r  qual i ty impact 

r es u l t i ng f r om va r i o u s  SPR sources  w i l l  be gove r ned by the 

nat ional , s ta t e ,  a nd local amb i e nt a i r  qual i ty s tanda r d s . 

The 1 9 7 0 Na t i o nal Amb i ent A i r  Qual i ty S t anda rds  ( NAAQS ) 

e s tabl i shed p r i ma ry and s econda ry s ta nd a r d s  for s i x  po l l u

tant s , i nc l ud i ng par t i c u l a te matte r , sul f u r  d i ox i d e , c a r bon  

monox ide , photochemi cal o x i d a nt s , non-me thane , hyd rocarbon , 

and n i t r ogen d i ox i d e . The pr ima ry stand a r d s  have be en set  
to p r otect the publ i c  heal th , wh i l e  the seconda ry s tanda r d s  

wer e  estab l i s hed t o  p r otect the publ i c  we l fa r e  f r om a ny 
k nown or  a n t i c ipated adve r s e  �f fe c t s  of  a po l l utant . The 

newly enacted 1 9 7 7  C l ean A i r  Act Ame ndmen t s  have a l s o  
i nc l uded pr ovi s i ons t o  es tabl i sh ad d i t ional na t i ona l 
pr imary s t a nd a r d s  f o r  n i t r ogen  d i ox i d e . ( S ee Table V-I 

for the ex i s t i ng Na t i onal Amb i ent A i r  Qual i ty S t anda r d s . )  

I n  1 9 7 4 , USEPA a l s o  deve loped s tand a r d s  fo r the pr event i on of  s i g n i f i cant deter i or a t ion ( PSD ) . The s e  s ta nda rds  regulate S02 , a nd total  s u spended pa r t i culates  i n  a manner depende nt upon exi s t i ng l eve l s  of  ambi ent a i r  qua l i ty .  The a r e a  c l a s s i f i ca t i ons  a r e  a s  fol lows : 
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Table V-I N a t i o n a l  Amb i e nt A i r Q u a l i ty S t a nd a r d s  ( a )  

Ave r ag i ng Pr ima r y  Seco nd a r y 
Po l l utant 'l' ime Stand a r d s  S t and a r d s  

Pa r t i c u la t e  Annu a l  (Geo- 75 j.Ag/m3 60 ,.,.g/m3 
Ma tte r ( b )  me t r i c  mea n )  

2 4 -ho u r 2 6 0  ,..g/m3 1 5 0  �g /m3 

S u l f u r  Annu a l  ( A r i th- 80 �g /m 3  
D i o x i d e  me t i c  mean ) ( 0 . 0 3 ppm ) 

24-ho u r  36 5 J.& g /m 3  
( 0 . 1 4  ppm ) 

3-hour -- - 1 3 0 0  J.lg/m� 
( 0 . 5  ppm )  

Ca r bo n  8-h o u r  1 0  J,l g /m 3  
Mono x i d e  ( 9  ppm )  Same as 

I-hour 4 0  �g/m 3  Pr i ma r y  

( 3 5 ppm ) 

Pho t o c h em i c a l  I - h o u r  1 6  a p. g /m 3 S ame a s  
O x i d a n t s ( c )  ( 0 . 0 8  ppm ) Pr ima r y  

H yd r o c a r bo n s ( d ) 3- h o u r  1 6  a ,4A g /m 3 Same a s  
( nonme t h a ne ) ( 0 . 2 4 ppm ) Pr im a r y  

N i t r og e n  An n u a l  ( A r  i th- 10 a "" g /m 3  Same a s  
D i o x i d e  me t i c  m e a n ) ( 0 . 0 5  ppm ) Pr ima r y  

( a )  A l l  s ta n d a r d s  ( o th e r t h a n  a n n u a l  s ta n d a r d s )  a r e  spe c i f i ed a s  n o t  to 
be e x ce e d e d  mo r e  th an once pe r ye a r . Th e m e a s u r eme n t  me thod s a r e  
a l so s pe c i f i ed a s  Fede r a l  Re f e r e n c e  Me thod s . T h e  a i r  q u a l i ty 
s t an d a r d s  and a d e s c r i p t i o n  o f  the r e f e r e n c e  me thod s we r e  p u b l i shed 
on Apr i l  3 0 , 1 9 7 1  in 4 2  C FR 2 1 0 , r e c od i f i ed to 4 0  C FR 50 o n  
Novembe r 2 5 ,  1 9 7 2 . 

( b ) T h e  second a r y  a n n u a l  s t a nd a r d  ( 6 0  �g/m 3 ) i s  a q u i d e  to be u sed i n  
a s se s s i ng i mp l eme n t a t i o n  p l a n s  t o  ach i ev e  t h e  2 4 - h o u r  seco n d a r y  
s t anda r d . 

( c )  E x pr e s sed a s  o z o ne by the Fede r a l  Re f e r e n ce Me thod . 

( d ) Th i s  NAAQS i s  fo r u s e  a s  a g u i d e  i n  dev i s i ng impleme n t a t i o n  plans 
to ac h ieve ox i d a n t  s t a nd a r d s . 
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Class I :  Any change i n  ai r qual i ty wo uld  be 
cons ide red s ig n i f i cant . 

Clas s I I : Dete r i o ra t i on normal ly ac companyi ng 
mode rate wel l -controled gr owth wo uld 
be cons i d e r ed i ns i g n i f i cant . 

C la s s  I I I : De t e r i o ra t i on up to the Nat ional S tanda r d s  
wo uld  be cons ide red i ns i gn i f i cant . 

I n  Aug u s t  1 9 7 7 ,  the C l ear A i r  Act Ame ndments made p r o

v i s ions i n  the s i g n i f i cant deter i o rat i on s tanda r d s . The 

chang e s  that have s i gn i f i cant impac t s  to the SPR deve l opme nt 

a r e : a )  that PSD r egu lat i ons no long e r  apply only to par t i 
c u late and s ul f u r  d i ox i de emi s s ions , but t o  al l c r i te r i a  

po l l u tants , [ i . e . , S u l f u r  D i oxide  ( S02 ) , Total S u spended 

Par t i c ulate ( TSP ) , Non-Me thane Hyd r oca rbon ' ( NMHC ) , N i trous  

O x i d e s  ( NOx ) , Carbon Monox ide  ( CO ) , a nd Photochemi cal 
Oxidants ( 03 ) ,  and b )  that PSD d e s ignated s ou r ce ca tego

r i es have been expanded f r om 19 to 28 sou r ces , one of wh ich 

i s  pe t r ol eum s to rage and t rans f e r  fac i l i t i e s . The e f fect 

o f  the s e  change s  wi l l  de f i ni tely r equi re  SPR sou r ce s  to apply 
ava i l able control  technology to e n s u r e  the p r ope r emi s s ion 

r ed uct ion meas u r e s . As the r e s u l t ,  the SPR deve l opment wou ld  
employ double s eal f l oa t i ng r oo f s  on al l s to rage tank s ,  i n  

comp l i ance wi th above r egulat i on . I n  add i t ion , the appl i ca
t ion  of hyd r oca rbon vapor emi s s ion co l l ect ion and cont r ol 

sys tems to terminal ope rat ion  wi l l  be s tud i ed . Howeve r ,  the 

e x t ent of i n s tal l i ng t h i s  vapor emi s s ion con t r o l  sys tem i s  

d i f f i c u l t  to d e t e r m i ne , s i nce th i s  tech nol ogy i s  r elat ively 
new to the  i nd u s t r y  and al so p r es en t s  a un ique s e t  of safe ty 

and d e s ign pr oblems . 

( 1 )  Onshore S t rateg i c  Petrol eum Res e r ve 

As the ma j o r i ty o f  the expanded SPR wi l l  be s to r ed i n  

sal t dome s ,  t h i s  suppl eme nt as s e s s e s  the a i r  q ual i ty impac t 
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of sal t  dome s torage i n  the G u l f  r eg i on for  both the con

s tr uction and the ope rat ional phas e s . The asses sme nt i s  

bas ed o n  the cumulat ive impact s ,  and a s s um i ng wo r s t  case  
sce na r i o s  i n  cr i t ical areas . Dur i ng the  cons t r uc t i on/ 
d r i l l i ng phas e for onshore sal t domes , fug i t ive d u s t  em i s 

s i ons  wi l l  occu r f r om the act ivi ty around the s i te and 

along the p ipe l i ne r ig h t-of -way . Con s t r uct i on d u s t  em i s 
s i ons cannot be q uan t i f i ed a t  the p r og r amma t ic leve l . I n  

general , cons t r uct i on d u s t  emi s s ions a r e  i n f l ue nced by a 

numbe r o f  facto r s  i nclud i ng s o i l character i s t ics , cl imate , 

amount of cons t r uc t i on act ivi ty ,  and d u s t  supp r e s s ion 
meas u r e s . An expanded S PR wou l d  i ncrease the fug i t ive 
d u s t  em i s s ions , s i nce mo r e  cons t r uction act ivi t i es w i l l  

b e  r equi red . Howeve r , mos t  o f  the d u s t  impacts w i l l  be 

l ocal i z ed and s hor t-term , and can be m i nimi zed i f  ad equate 
d u s t  con t r o l  meas u r e s  are empl oyed . 

An expanded S PR wou l d  also  i ncreas e comb u s tion p r od uct 

em i ss ions f r om co n s tr uct ion veh icles  and equ ipme nt . Th is  
i ncludes pr imar i ly par t iculates , s u l fu r  oxides , car bon 
monox ide , hyd r oca r bons , and n i t r ogen oxides . In  add i t ion , 
par t iculate and hyd r ocar bon emi s s ions w i l l  r e s u l t  f r om the 

sandblas t i ng and pai nt i ng o f  s u r ge and s to rage tank s .  

Appr ox imately 1 percent o f  the appl i ed abras ive mater ial 
u sed in sand blas t i ng wi l l  be emi tted as f ug i t ive d u s t .  

Tank pai n t i ng wi l l  gene rate approx imately 1 , 1 2 0 pound s of 

hyd r ocarbon em i s s ions per ton of pa i nt appl i ed ( EN- 0 7 1 ) .  
The a i r  q ual i ty impact of these con s t r uct ion- r e lated act i 
v i t ies  i s  ant ic ipated to b e  shor t-term and m i nor . 

Substant ial amounts  o f  evapo rat ive hyd rocarbon emi s s ions 

w i l l  r e s ul t f r om t ranspo r t  and t rans fer ope rat ions o f  the 

expanded S PR . Em i s s ions w i l l  occu r d u r i ng ma r i ne tan k e r  

bal las t i ng and l oad i ng .  These emi s s ions depend upon thr ough

puts , vapo r co ntr ol/d i sposal sys tems u sed and othe r facto r s .  
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An expans ion of the SPR f r om 5 0 0  MMB to 1 , 0 0 0  MMB wou ld  es sen

t i al ly doub le  hyd r oca rbon emi s s ions f r om these ope r a t ions . 

Dur i ng tanker load i ng and unload i ng ,  s h i p  and tug 

eng i nes w i l l  ge ne r ate sma l l  amou nts of combu s t ion po l l u tants 

at  termi na l s . Hyd r ocarbon vapor los s to the atmosphere i s  

a l so antic ipa ted to occur f r om pump sea l s , connec t i ng j o i n ts 

and valve s  in the oi l pipel i ne ,  s u r ge and s torage tank s and 

ba l la s t  water sepa r a t i on tank s .  

The amount of hyd roca r bon vapo r r e l eased f r om these 
sour ces is af fec ted by a numbe r of facto r s  and can only be 

de term i ned a t  the s i te-spec i f i c  leve l . The expans i on of the 

SPR wou ld  i ncrease emi s s ions f r om the above-mentioned sources 

w i th the h ighes t in c rease i n  hyd r ocar bon emi s s ions occu r r i ng 
i n  the Capl i ne area . Texoma and Seaway ar eas wou l d  have les s 

of an i nc r e a s e  i n  hyd r ocar bon em i s s ions . 

I n  ord e r  to quant i f y  the potent ial  impac t of the expanded 
SPR , two typi cal s a l t  dome fac i l i t i e s  ( one w i th a 2 0 0  MMB 

capac i ty ;  another w i th a 6 0  MMB capac i ty )  we r e  se lec ted for 

emi s s ions analys i s . These rep r esent the l a r ge s t  pr oposed 

f aci l i ty and a typical  smal l - s i z e  s to r age faci l i ty i n  th e 
G u l f  Coas t s to r age r eg i on , r espective l y .  E s tima ted emi s s ions 

have been compu ted and are pr esented in Table V- 2 . For com

parat ive purposes th i s  table also pr esents pub l i s hed es tima tes 

of 1 9 7 3 hyd roca rbon emi s s ions f r om all sour ces in each of the 
thr ee A i r  Qual i ty C ontrol  Reg ions (ACQR) . Cons ide r i ng the 

G u l f  Coas t r eg i on as a who le , e s t ima ted wo r s t-case em i s s ions 

for a s i ng l e  2 0 0 MMB salt dome fac i l i ty wou l d  be less than 

0 . 3  percent of to tal emi s s ions in 1 9 7 3 . I f  both SPR fac i l i 

t i es  ar e i n  the AQCR w i th the lowes t ambi ent leve l o f  hyd r o

ca rbon emi s s ions , the max imum add i t ional em i s s ions wou l d  not 

exceed 2 . 4  per cent of total 1 9 7 3  hyd rocar bon emi s s ions in 

that AQCR . Dur i ng ve s sel  load i ng of s tored oi l ( w i thd rawal ) ,  
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TABLE V- 2 
COMPARI SON OF MAJOR FUGIT IVE HYDROCARBON EM ISS IONS FROM 

TWO EXAMPLE SALT DOME FAC I L I T I E S  TO 
AQCR EMISS IONS FROM ALL SOURC ES 

Example Faci l i t i e s  

Ma j o r  
Em i s s ion Sou rce (l ) 6 0  MMB Faci l i ty 

Tanker  Load i ng 6 9 3  tons/year 

Tank e r  B a l l a s t i ng 5 2 9  tons/yea r  

S u r g e  S t o r age Tanks  59  tons/yea r (2 ) 

P ump Seal s ,  P ipe-
l i ne Va lves 1 9  tons/yea r  

TOTAL 1 , 3 0 0  tons/yea r  

NAME AQCR 

1 0 6  S .  Lou i s i ana , S E  Texas 

2 1 4  Corpus Chr i s t i  

2 1 6  Ho u s ton-Ga lve s ton 

GULF COAST REG ION TOTAL 

2 0 0  MMB Fac i l i ty 

2 , 3 1 0  tons/year 

1 , 7 6 3 tons/year 

6 5  tons/year (3 ) 

3 8  tons/year 

4 , 1 7 6  tons/year 

1 9 7 3  ANNUAL HYDROCARBON 
EMISS IONS * (4 ) 

9 4 1 , 4 7 3  tons 

2 2 5 , 3 8 9  tons 

6 0 8 , 3 7 6  tons 

1 , 7 7 5 , 2 3 8  tons 

1 Ba sed on a hypothet ica l cons erva t ive annual cycle , co ns i s t i ng 
of ta nke r unload i ng and f i l l ing o f  th e faci l i t i e s  ove r a 
6 -month pe r iod and load i ng the s tored o i l  i n  tankers  ove r a 
5-mo nth pe r i od . 

2 Based on th r e e  2 0 0 , 0 0 0  bbl tank s and one 1 , 0 0 0 bbl  tank . 

3 Ba sed on two 4 0 0 , 0 0 0  bbl tan k s  and one 5 , 0 0 0  bbl tank . 

4 Ba sed on an incompl ete invento ry o f  hyd r oca r bon sources . 
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any emi s s ions that would  occur would  be i n  l i eu o f  and traded

o f f  by thos e  emi s s ions wh ich would  norma l l y  occur as a r e s u l t  

of  c r ude o i l  hand l i ng i n  t h e  area . 

The a i r  qual i ty impac t  of  an expanded SPR m u s t  be d e t e r 

mi ned at  the s i t e-spe c i f i c  level . Th i s  i s  becau se amb i ent a i r  
qua l i ty is  af fec ted not only by emi s s ion s tr ength , b u t  also  

by  geogr aph i ca l  d i s tr ibut ion of  emi s s i ons , topog r ap h i c  cond i 

t ion , me teo r o log i ca l  facto r s  and chemical  char acte r i s t ics  

o f  the po l l u tants . The  impact of  an expanded SPR a t  spec i f i c 
si tes and unde r typical  me teo r olog i cal cond i t i o ns would  be 

l e s s  than th i s  wo r s t  case . 

As ind i ca ted i n  Table V- 2 , the h ighes t He emi s s ions wou l d  

r es ul t f r om tanker load i ng ope rat ions . For  the pr opo sed expanded 

SPR , a peak load i ng r a te of 4 0 , 0 0 0  ba r r e l s  pe r hour wa s assumed . 

( The load i ng r a te o f  1 0 , 0 0 0  ba r re l s  per hour was used i n  FES 
7 6- 2 . )  Th i s  yields a ma ximum emi s s ion  r a te o f  9 2 4 I bs /hr . The 
U . S .  E PA ' s  a i r  qual i ty mod e l  PTMAX wa s used to e s t imate the ma x

imum downwi nd conce n t r a t ions  and the as soc i a ted me teoro log ical  

cond i t ions . Ano the r EPA model , PTD I S , wa s us ed to  calculate 
the downwi nd conce n t r a t ions at  va r i ous d i s tances unde r wor s t

case d i spers ion cond i tions . Wi th the se pa rame ter s , the a reas 

w i th i n  16 k i l ome ter s downwi nd f r om the tank e r  w i l l  have 3 -hour 
hyd r oca rbon concent r a t ions exceed i ng the 1 6 0  g/m3 stand a r d . 

Th i s  v i o l a t ion of  the Federal s tand a r d , unde r the as sumed 
cond i t ions , woul d  occur only d u r i ng a tan k e r  load i ng pe r i od . 

I t  has been a s s umed that the emi s s ions f r om tanker  ope r a 

t ions a r e  1 0 0  percent r ea ct ive hydrocarbons . Add i tiona l ly ,  the 

mod e l s  used do not cons ider  a ny chemical  react ions occu r r i ng 

d u r i ng t r anspo r t  of  the hyd r ocarbons . As a r e s u l t ,  the mode l s  
PTMAX a n d  PTD IS  cou l d  s e r iously ove r e s t imate the hyd rocarbon 
conce nt r a t ions . I t  shou l d  a l s o  be noted that the wo r s t  me teo r 
l og i cal cond i t ions (me teorolog i cal s tabi l i ty D and w i nd speed 

at 1 me ter per second ) assumed in the ana lys i s  would  occur  
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only dur i ng a ve ry  sma l l  po r t ion  of  the t ime . Unde r typical  
me teo r o log i cal cond i t ions , the extent of the tempo r a ry v i ola

t io n  of the hyd r oca r bo n  s tandard wou ld be l e s s . The a i r  

qua l i ty impact o f  other emi s s io n  sou r ces such a s  tanke r 
ba l la s ti ng , pump seal a nd p ipel i ne valve leak s ,  e tc . would  

be much less  th an tha t of tank e r  load i ng . 

( 2 )  Off sho r e  S t r ateg i c  Pe t r o leum Res e r ve 

One pos s i ble sce na r i o  of the expanded SPR p r og r am 

i nc l ude s 2 0 0  MMB of fsho r e  s to r age . For o f f sho r e  salt  dome s , 

the ons i t e  p r od uc t ion of  power w i l l  contr i bu t e  combu s t i o n  

p r od uct emi s s ions  f r om t h e  d i es e l  ge ner ato r s  u sed . The 

hyd r oca r bon vapo r l o s s  f r om s a l t  dome s to r age wi l l  be mi nimal . 

Howeve r ,  maj o r  hyd r oca r bo n  em i s s ions wi l l  r e s u l t  f r om tanke r 
load i ng a nd unload i ng ope r at i ons . I t  i s  e s t imated that the 

total  em i s s ions  f r om load i ng a nd unload i ng of 2 0 0  MMB w i l l 

be 2 , 3 1 0  a nd 1 , 7 64 tons , r espe c t ive ly .  

The a i r  qua l i ty impact o f  of f sho r e  s to r age w i l l  be re la

t ively i ns ig n i f i c a nt as compared to that o f  coas ta l  s to r age , 

becau se the emi s s io n  sou r ces are  far f r om populated a r eas , a nd 

there ar e be tter  d i spe r s ions of po l lutants  o f fsho r e .  Unde r 

the wors t-case  d i spe r s io n  cond i t io n  (meteo r o lo g i c a l  s tabi l i ty 
D a nd w i nd speed a t  1 me ter per s econd ) , the areas  w i th i n  1 4  

k i lome t e r s  d ownw i nd f r om the s i te w i l l  have 3-hou r H e  conce n

t r a t ions exceed i ng the Federal  He s tand a r d s , dur i ng the tank er 

load i ng per i od s . The ex tent of  this tempo r a r y  air  qual i ty 
v i o l a t i o n  would be l e s s  dur i ng the per i od of  tank e r  unload i ng .  

Dur i ng mo r e  normal d i spe r s ion  cond i t ions , the gr ound-l eve l He 

c o nce nt r a t ions r e s u l t i ng f r om t ank e r  load i ng a nd unload i ng 

ope r a t ions wou ld be much l e s s  than those  du r i ng "wo r s t  case " 
cond i t ions . 
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I t  i s  ant i c ipated that Seaway , S t .  J ame s and S un 

Termi nal w i l l  be the three maj o r  term i na l s  to be u sed for 

the expanded SPR in the Gulf Coast region . The poten t i a l  

a i r  qual i ty impact o f  the expanded SPR at  these termi nal 
areas is d i scus sed below . 

As noted prev iously , cons truct ion of  new DOE doc k s  

and s urge tan k s  a t  the te rmi na l  w i l l  h ave sho r t-term and 

loca l i zed f ug i t ive d u s t  impac t .  Dur ing the ope r a t ion phase 

of the e xpanded SPR prog r am , m i nor  po l l u tant emi s s ions f r om 

s u r ge tank s ,  pumps , a nd t ug and ship  eng i ne s  w i l l  occur . 

The maj or  a i r  qual i ty impact w i l l  be created by the hyd r o 

carbon emi ss ions f r om tanker load i ng and unload i ng ope r a t ions . 
I n  order  to analyze the "wo r s t  case " impac t ,  the max i mum 

cr ude o i l  t r ansfer  rates for each of the th r e e  terminals  
we r e  e x t r ac ted f r om the  Capl i ne , Seaway , and Texoma d r a f t  

E I S ' s  ( See T able V- 3 ) . Based o n  the se max imum o i l  t r ans fe r  

r a te s , t h e  " wo r s t  cas e "  emi s s ions were e s t i mated u s i ng up

d ated emi ss ion fac tor s .  The upd a ted emi s s ion facto r s  for 

o i l  t r a ns fe r  ope r a t ions are  l e s s  than those  u sed i n  some of 
the ear l i e r  DOE E I S ' s .  Th i s  i s  becau se the emi s s ion facto r s  
previously used we re based o n  the data  obta ined f r om gaso l i ne 

t r an s fe r , wh ile  the r evi sed emi s s ion facto r s  have been based 

on the mo r e  r ecent tes t i ng d a t a  on  cr ude o i l  t r an s fe r . Hyd ro
carbon emi ss ions w i l l  a l so result  f r om VLCC- tank e r  t r an s fe r  

ope r at i ons . Howeve r ,  as  these emi s s ions w i l l  occur of f-sho r e , 

the i r  a i r  qual i ty impact w i l l  not be as s ign i f icant as thos e  

oc c u r r i ng a t  the do c k s .  

The 3-hour hyd r ocarbon conce n t r a t ions  f r om the tanker 

t r an s fer ope r at ions we r e  e s t imated us ing the U . S .  EPA ' s  a i r  
qua l i ty s imu l a t ion  mod e l s  PTD I S  and PTMAX . Und e r  the 
"wo r s t  case " d i spe r s ion cond i t ions ( " 0 "  s t abi l i ty and w i nd 
speed a t  1 me ter per second ) , the tanker t r an s fe r  ope r a t ions  

will  gener ate downw i nd hyd r ocarbon concentr at ions h igher 
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TABLE V-3 
THROUGHPUTS AND SCENARIOS FOR THE CRUDE O I L  

TRANSPORT AND TRANSFER OPERATIONS AT 
TERMINAL AREAS * 

Term inal Seaway S t . James 

Th r o ughpu ts ( d a i ly)  

F i l l i ng Phase  1 7 5 , 0 0 0 BPD 4 9 0 , 0 0 0  BPD 

Sun 

1 7 5 , 0 0 0  BPD 

w i th d r awal Phase 1 , 1 0 0 , 0 0 0  BPD 2 , 0 0 0 , 0 0 0  BPD 1 , 1 0 0 , 0 0 0  BPD 

Max imum Hour ly 
Tr ans fer Rate s 
F i l l i ng Ope r a t ion 

o VLC C to Tanker  

o Tanker  to  P ipel i ne 

Wi thd r awal Ope r ation  

o P ipel i ne to  Tanker  

1 0 0 , 0 0 0  BPH 

3 0 , 0 0 0  BPH 

3 0 , 0 0 0  BPH 

1 0 0 , 0 0 0  BPH 1 0 0 , 0 0 0  BPH * *  

( 5 5 , 2 0 0  BPH ) 3 0 , 0 0 0  BPH * *  

( 5 5 , 2 0 0  BPH ) 3 0 , 0 0 0  BPH 

* Der ived f r om the Seaway , C apl i ne ,  and Texoma d r af t  E I S ' s , 
the Bayo u C hoctaw , Bryan Mound , We s t  H ac k be r ry ,  and Week s 
I s l a nd FE S ' s ,  and the i r  suppleme nts . 

* *  As sumed r a t e  
Alterna t i ve D i s t .  Sys tem 

BPD = B a r r e l s  pe r Day 
BPH = B a r r e l s  per Hour 
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th an the Fed e r a l  s tand a r d  of  1 6 0  �g/m3 . Tabl e V-4 p r esents 
the d i s tance downs tr eam of  each sour ce for  wh ich a v i o l a t ion  

of the hyd r ocarbon s tand a r d  for each of the thr ee terminals 

would occur . The downw i nd hyd r o c a r bon conce n t r a t i o n  dur i ng 
typical  me teor olog i cal cond i t ions w i l l  be l e s s  than that 

shown in Table V- 4 .  The se hyd r oc a r bon impa cts can be al le

v i ated by r ed uc i ng oil  t r an s fe r  r a tes , par t i cul a r ly d u r i ng 

a i r  s tagnat ion pe r i od s .  

I f  sal t m i nes a r e  used , cons t r uc t ion ac t iv i t i es w i l l  

gene r a te fug i t ive dus t .  Hydr ocar bon emi ss ions f r om the 

mi nes w i l l  e i ther  be f la r ed and the vent subseque nt l y  
sea l ed , o r  r un th r ough a condens ing system and r et u r ned t o  

the m i ne . Th us , no appr ec i able a i r  qual i ty impact i s  

antic ipated . Evapo r a t ive hyd r ocar bon emi ss ions f r om tan k e r  

unload i ng and load i ng wou l d  b e  s im i l a r  t o  tho se p r es ented 

i n  Table V- 2 . 

The pos s i bi l i ty of  a catas t r oph i c  acc ident , such as a 

we l l head shear or  an ac c i de ntal b r eak  i n  an aboveg r ound 
p ipel i ne ,  wo u l d  r es u l t in  a i r  emi s s ions . I f  d u r i ng s ta t i c  

ope r a t i on an ent i r e  we l lhead we r e  shea r ed o f f , a s ig n i f icant 

qua n t i ty o f  o i l  wou l d  escape . Some hyd r oca r bons f r om the 

spi l l  wou l d  evapo r a te to the a i r . The a i r  qual i ty impact of 
th i s  occu r re nce wou l d  be sho r t  term and mi nor . 

As d i s c u s sed i n  Chapter 1 ,  v a r i o u s  t ime f r ames fo r the 

pr oposed expanded SPR prog r am a r e  unde r con s ide r a t i on . 
These changes  would not appr ec iably af fect the " wo r s t  ca s e "  
impac t o f  the expanded SPR d i scu s sed above . Howeve r ,  the 

a i r  qual i ty impact und e r  typi cal meteo r ol o g i cal cond i t ions 

wil l change wi th a va r i a t ion i n  t ime f r ame . Fo r i n s tance , 

the ave r age annual emi s s ions woul d be i ncr eased s l i g h tly i f  
the en t i r e  1 , 0 0 0  MMB SPR i s  t o  be comple ted b y  1 9 8 3  i ns tead 

of 1 9 8 5 . 
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Maj o r  
Hydr oc a r bon 

TABLE V-4 
ESTIMATED EM I S S I ONS AND AIR QUAL ITY 

I MPACTS AT TERMINAL AREAS 

Max imum Downwi nd D i s tance ( Km )  
Emi s s ion  Sou r ce HC Emi s s i ons l I n  Wh ich 3 -Hour  HC Concen t r a t i o n  
at  Te rminal  Areas  gm/sec S tand a r d  Wou ld  Be E xceeded 

Seaway S t .  J ames Sun  Seaway 

F i l l i ng 
Tanker  to 
P i pe l i ne2 1 3 3  2 3 4  1 3 3  15  

( 1 0 5 4 )  ( 1 8 56 )  ( 1 0 5 4 )  

Wi thd r awa l 
P ipe l i ne 
to Tanker 3 1 7 4  3 0 7  1 7 4  19  

( 1 3 8 0 )  ( 2 4 3 4 )  ( 1 3 8 0 )  
'------

INumbe r s  i n  ( ) a r e  emi s s ion leve l s  g i ven i n  Ibs/hr . 

2 Em i s s ions f r om t ank er ba l la s t i ng ope r a t ions . 

3Em i s s ions f r om tank e r  load i ng oper a t i ons . 

- � 

S t .  James Sun  

2 2  1 5  

2 7  1 9  

-_ .. _------ ------------- ---- � 



d .  No i s e 

For eva l u at i on of the impact of env i r onmental no i se , 

FES 7 6 -2 u sed c r i te r i a  do cume nted by the E nvi ronme ntal 

Pr otect ion  Age ncy in " I nforma t i on on Leve l s  of  No i s e  Requ i s i t e 

to Pr otect Pu b l i c  Heal th and Wel fare  w i th an Adeq uate Marg i n  

o f  Safety . " The e f fects  o f  no i s e were eva l uated i n  terms of  

the  de f i n i t i on ac cepted by  the  Wo r ld Heal th Organ i z a t ion : 

" a  to t al phys i cal , phys iolog i cal , and psycho log i cal  wel l-be i ng 

of  the i nd i v i dual . "  

To quan t i t a t i ve l y  me asure  the impact of no i s e , EPA 
r ecomme nd s the use of a me as ure , Ld n ' the long- term 

equ ivalent A-we igh ted sound leve l (a  s i ng le value me asure  

that appr oxima te s  sound as processed by  the  human ear ) w i th 

an ad j u s tme nt to account for d i f fe r e nce i n  respo nse dur i ng 
dayt ime and n i g h t t ime pe r i ods . Mathemat i cal ly , Ldn  i s  
expr e s sed a s  

whe re 
Ld = Leq fo r dayt ime ( 0 7 0 0  to 22 0 0  hour s )  dBA 
Ln = Leq for n i g h t t ime ( 2 2 0 0  to 0 7 0 0  hou r s )  dBA 
and 
L�q = Equ iva l e n t  A-we igh ted sound level ove r a 
g Ive n t ime i n terval  

Th i s  equa t i on es sent i a l ly s tates that  a 1 0  dB pena l ty 

i s  appl i ed for n i g h t t ime ope r a t i ons . For the purposes of 

th i s  pr og r am ,  i t  can be assumed that Leq is the me asured 
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o r  predi c ted sound l eve l appr ox imated by a no rmal d i s t r ibu

t i o n  hav i ng a s tand a rd devi a t i on equal to z e r o , and that 

these sound leve l s  are th ose that are  exce eded 5 0 %  of  the 

t ime . As su ch , measu red or p r ed i c ted leve l s  can be con
s ide red equal to Leq . 

Table V- 5 s umma r i ze s  no i se level l im i t s  in terms of  

Ld n  and  Leq cons i d e r ed essential  to  protect  pub l i c  we l fare  

and  s a fety . Note tha t Ld n  = 55  dB and Leq = 55  dB a r e  values 

tha t are  rep r e sentative o f  outdoor areas that w i l l  l i k ely be 

impacted by deve lopme nt of  s to r age fac i l i t ies . Th i s  table se rves 

as  the ba s i s fo r gene ral  a s s e s sment of  envi ronmental no i se as 
r equ i red by th i s  p r og r am .  Fu r ther  r e f i neme nt of  these g u ide

l i nes ca n be ach ieved by cons ider i ng the facto r s  d i scu s sed below . 

The ab i l i ty to commu n i cate ef fect ively depends upo n the 

p r e s ence and leve l of amb i ent or " ma s k i ng "  noi se . The values 

o f  Table V-6 i l l u s trate  the person-to-pe r s o n  sepa r a t i on that 
w i l l  perm i t  9 5 % speech intel l i g i bi l i ty in the pres ence of 
d i f ferent A-we i g h t  sound leve l s  ( dBA) and vo cal e f fo r t s .  

The data are  r ep r e sentative o f  mal e  vo i ce s  w i th i nd ividuals  

face-to-face ou tdoo r s . 

The change i n  amb i ent sound level i s  an impor tant factor 

in a s ses s i ng the impac t f r om added no i se sources . I t  i s  pos s i

ble to j u st detect a 2 - 3  dBA change wh i l e  a 5 dBA i s  read i l y  

apparent . 

The e f fe c t s  of  no i s e  upon w i l d l i fe and dome s t i c  anima l s  

are  no t w e l l  unde r s tood . Stud i es of  anima l s  subj ec ted to 

varyi ng noi se expo s u r e s  in labo r ato r i es have demo n s t r a ted 
phys iologi ca l and behav i o r a l  chang e s , and it may be as sumed 

that these r eac t ions  are appl i c able to w i l d l i fe .  Howeve r ,  
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EFFECT 

Hear i ng l o s s  

Outdoor  ac t iv i ty 
inter f e r ence and 
an noyance 

I ndoor ac t ivi ty 
inter fere nce and 
annoya nce 

Sour ce : EN- 1 0 8  

TABLE V- 5 
SOUND LEVE LS REQUIRED TO PROTECT 

PUBLIC H EALTH AND WELFARE 

LEVEL 

Leq ( 2 4 )  < 7 0dB 

Ldn < 5 5dB 

Leq ( 24 ) < 5 5dB 

Ldn < 4 5  dB 

Leq ( 2 4 )  < 4 5dB 

AREA 

Al l Areas 

Outdoor and r e s ident i a l  areas , 
farms and othe r areas where 
people spend widely va ry i ng 
amounts of  t ime , and othe r pl aces 
i n  wh ich quiet i s  a bas i s  fo r u se . 

Outdoor a reas whe r e  people  spend 
l im i ted amounts of  time such as 
s chool p l ay g r ound s , etc . 

I ndoor r e s ide ntial  a reas . 

Othe r i ndoor areas  w i th human 
ac t iv i t i e s  s uch as school s ,  etc . 

Note : Leq ( 24 ) = E qu i va lent A-we igh ted sound l evel ove r 2 4  hou r s  
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TABLE V-6 
MAX IMUM A-WE IGHTED SOUND LEVELS THAT WILL PERM I T  
ACCEPTABLE SPOKEN COMMUNICATION FOR VO ICE LEVE LS 

AND L I S TENER D I STANCES SHOWN 

AMB I ENT SOUND LEVEL IN dBA 

D I STANCE Vocal E f fo r t  

( fee t )  LOW NORMAL RAISED VERY LOUD 

1 6 0  6 6  7 2  7 8  

2 5 4  6 0  6 6  7 2  

3 5 0  5 6  6 2  6 8  

4 4 8  5 4  6 0  6 6  
5 4 6  5 2  5 8  6 4  

6 4 4  5 0  5 6  6 2  

1 2  3 8  4 4  5 0  5 6  

( S upe r s eded Table V- 5 i n  FES  7 6- 2 )  
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no sc i en t i f i c  ev idence c u r r en t ly c o r r e lates  the two . I t  i s  

k nown tha t la rge animal s  adap t q u i te read i ly to h igh sound 

l eve l s . Conve r s e l y , i t  has been demons tr ated that loud 

no i s e  d i s r upts breed i ng i n  pou l t r y  and consequently can 

a f fe c t  egg pr oduc t ion . 

Equipment r equi red to c r eate s to r age cave r ns i n  sal t domes 

cons i s ts pr ima r i ly of d r i l l i ng r i gs , veh i c les , pumps , and 

anc i l la r y  suppo r t  mach ine r y .  Ope r at ion of the se equipment 
gener ates no i se of s u f f i c i ent leve l s  to be a source o f  
conc e r n  some d i s tance f r om the r ig s i te . 

A g r o s s  es tima t ion o f  no i s e  emi tted f r om a s i ng l e  dr i l l i ng 

ac t i v i ty was obtai ned u s i ng s tandard  acous t i c a l  f i e l d  eq uat ions . 

U n i f o r m  n oi se  rad i at i o n , abs ence of physcal ba r r i e r s , and a 

s tandard  day we re ass umed i n  the pred i c t ion . Add i t ional ly , 

the fo l low i ng sound spec t r um leve l at f i f ty feet f r om the 
d r i l l i ng ope r a t i on was used ( Table V- 7 )  • 
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TABLE V- 7 
SOUND PRESSURE LEVEL ( d B )  a t  5 0  FEET FROM DRILL ING 

6 3  

7 7  

1 2 5  

7 7  

2 5 0  

8 3  

Fr eque ncy - H z  

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

8 0  7 7  7 3  7 7  7 2  

( S upe r s edes Table V- 7 i n  FES 7 6 - 2 )  

compu tati ons reve aled the follow i ng : 

D i s tance f r om Ri9 ( F ee t )  Pred i c ted Ld n ( d B ) 

5 0 0  6 3  
1 0 0 0  5 8  

1 5 0 0  5 4  
2 0 0 0  51  

2 5 0 0  4 8  

H z  

dB 

Ad d i t ional eval uat i on may be made by cons id e r i ng the 

ef fect of no i s e upon communication  by tel ephone . The qual i ty 
o f  telephone usage i n  the pr esence of a s teady- s tate 

ma s k i ng no i se may be obt a i ned f r om Table V- 8 .  

TABLE V-8 

QUALITY O F  TELEPHONE USAGE IN THE PRESENCE 
OF STEADY-STATE MASKING NO I S E  

NO I S E  LEVE L ( dBA ) 

3 0 - 5 0  
5 0 - 6 5  

6 5- 7 5  

Above 7 5  

TELEPHONE USAGE 
S a t i sfactory 
S l igh tly D i f f i c u l t  

D i f f i cu l t  

Unsa t i sfactory 

( S upe r sed e s  Tab l e  V- 6 i n  F E S  7 6- 2 )  
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I t  may be conc l uded that at d i s tances o f  1 , 0 0 0 feet , or  

le s s , spo rad ic compl a ints  about no i s e  may be  expec ted and  2 5 %  

o f  the populat ion expo sed to the no i s e  level w i l l compl a in 

abo ut it . The computat ions provide only g r o s s  appr ox imate 
answe r s  b ut do ind icate that no i s e  coul d be a source of 
env i r onme ntal conce r n  dur i ng the dr i l l i ng ope ra t ions . These 

e s t imates d id not take into account impul s ive no i s e s  associ ated 

wi th r i g  ope ra t i o n . Such n o i s e s  agg r avate the pr obl em when 

co n s ide r i ng human r e sponse . 

e .  B i o l ogy 

The S t r a teg ic Petr ol e um Re s e rve w i l l have var i o u s  

e f fec ts  on the b i o t a  o f  the Gul f Coas t reg ion . Some ac t ions 
wh ich may be expec ted to have the mo s t  ad ve r s e ef fec t w i l l 

i nc l ude was te d isposal  - l iq u id , gaseous and sol id -

con s tr u c t ion , wi th spec i al emphas i s  o n  dr ed g i ng ope ra t ions , 

excavat ion and deveget at ion . I n  the p r og r amma t ic s e nse the 
b i o log ical impac ts m u s t  be d is c u s sed at a hypothe t ical level 

because of the wide  va r i at ions in the ac tual e nv i r onme nt s o f  
the s a l t  domes . Howeve r ,  reg a r d l e s s  o f  ac tual s i te selec t ion , 

the re w i l l be some b i olog ical impac t fr om both cons t r uc t ion 

and ope ra t ion . 

The con s t r uc t ion pe r iod wil l r epresent the g r eates t 

t ime o f  d i s r upt ion i n  a b i o log ical sense . The ope r a t ional 
s tage fo r both types of sal t dome s to r age w i l l be relat ive l y  

f r ee o f  b i olog ical d i s tu r ba nce s ,  wi th the excep t i o n  o f  
inc r e ased s h ip and ba r g e  t r a f f i c , a n d  the r i s k s  o f  ac c ide ntal 
sp i l l s  of c r ude o i l  or br i n e  d i schar ges fr om the so l u t ion  

cav i t ies . 
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Inc r eas i ng the v o l ume of the S t ra teg i c  Pet r ol e um Re s e rve  

f r om 5 0 0  MMB to 1 , 0 0 0 MMB would  i n c r e ase the numbe r of s i tes , 

and t h i s  would impac t p r opo r t ional ly on  the b i ota  affec ted . 

The impac t s  f r om the con s t r uc t ion phase would  gene r a l ly be 
l o ca l i zed i n  the v i c i n i ty o f  the s i te and p ipel i ne cons t r uc t ion . 

Dur i ng the ope r at ional phase adve r se effects  would be 

l im i ted to s to rage areas , h and l i ng po i n t s  whe r e the mode of 

tr anspo rt  changes ( e . g . , ba r g e  to p ipe l i ne ) , and to those 

i so l ated i n s tance s  whe re an ac c i d e nt to the p ipel i ne may 
r e s u l t  in an o i l  or br i ne sp i l l .  

f .  H i s t o r i c a l  and Ar chaeolog ical  Re sources  

I n  te rms o f  the h i s to r i cal and ar chaeolog ical  r e so u r ces 

o f  the reg ion  whe r e the S t r a teg i c  Pet r ol e um Res e rve would be 

lo cated , the con s tr uc t ion and ope ra t ion o f  the SPR wo u l d  have 

a m i n imal impac t .  However , any new con s t r uc t ion requ i r ed 
by the inc r ease in the SPR f r om 5 0 0  to 1 , 0 0 0  MMB w i l l  

inc r ease  the geograph ic bound s that w i l l  be af fected . 

S uch  e f fec t s  may i nc l ude con s tr u c t ion or excavat ion for 
s u r face bu i l d ings o r  equ ipme nt , road s ,  p ipe l i ne s  o r  pipel ine 

t ie- i ns wou l d  gene r a l ly r e s u l t  in phys ical  a l te r a t ion or  
damage to any h is to r i cal or  a r chaeolog i c a l  r e s o u r ce s  w i t h i n  

the cons t r uc t ion ar e a .  The p r e s e nce of  r oad s , s u r face 

bu i l d ings and equ ipme nt may a l so resu l t  in deg r ad ing the 
aes thet i c s  of an a r e a  by i nt r od uc i ng element s wh ich are out 

of character  w i th the pe r ce ived h is to r i c  or archaeo l og ical  

bac k g r ound . 

g .  Land Use 

I n  the eve nt that the f u l l  1 , 0 0 0 MMB o i l  r e s e rve 
we re s to r ed in the G u l f  Coas t Reg ion , the land used for 
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the s to rage s i tes would amount to a total o f  about 2 26 0  
a c r e s , o r  3 . 5  square m i l e s d is tr i b uted thr oughout the 

coas tal s tates . Add i t i onal land wo uld  a l so be used fo r 
p ipel i ne r i gh ts-o f-way and br i ne d i sposal f i el d s  fo r 
s olut ion cav i t i e s in  inland a r eas , but the cho i ce o f  

s i te s  wo uld  de termine the amount o f  the i r  add i t ional 

acr eage . 

( 1 )  E f fec ts o f  S i tes on S u r r ound i ng Land Use 

I n  the Gul f Coa s t  reg ion , the ent i r e  oil r e s e rve 

co u l d  be s to r ed in selected sal t dome fo rma t i ons . O i l  
and gas depo s i t s  a r e  f r eque nt l y  fo und a r o und the per i ph e r y  
o f  the s e  domes and , a t  the maj o r i ty o f  cand id ate s tor age 

s i tes , the s u r r ound i ng land s  are do t ted w i th o i l  and gas 
we l l s . Use of the domes would not i n t e r f e r e  w i th cont inued 
p r od u c t ion f r om the s e  wel l s .  

The cand idate s i tes a r e  i n  r ural  a reas . Depend i ng on  

the  par t i c ular  loca t ion , the s u r round i ng l and may be  pas ture , 
c r op land , fo res t ,  ma r s h  o r  swamp . The maj o r  e f fe c t s  on 
land use wo uld  r e sul t f r om the noise , t ra f f i c , and v i s ual 

impac ts . No i s e and t ra f f i c  wo uld  be pr i ma r i l y d ue to 

con s t r uc t ion ac t iv i t i es wh ich wo uld  la s t  fo r 1 to 2 ye a r s  

at s i t e s  whe re ex i s t ing sol ut ion cav i t i es and m i ne space ar e 
to be used , and 3 to 4 year s whe r e  new solut ion cav i t i es 

are  be ing devel oped . Steel tanks th at must be bu i l t  at some 

s i te s  to prov i d e  o i l  s u r g e  capab i l i ty wo uld  cons t i tute the 
pr imary v i s ual impac t ,  par t ic ul a r l y  i n  pas tu r e , c r op ,  and 
mar sh l a nd s . Typ i cal  tanks  would be abo ut 6 0  feet high . 
The no i se , t r a f fi c , and pl aceme nt o f  tan k s , howeve r ,  would  
not  co n s t i t u te a co n f l i c t  w i th the use of  su r r ound i ng 
l and s . 

V-2 4 



The s i tes  wou ld  r eq u i r e  a netwo r k  o f  pipel ines and 

powe r tr ansmi s s ion  l i nes . O i l  p ipel ines are  on ly r equi r ed 

at m i ne s to rage s i tes . So l ut ion cav i ty s to r age s i tes 
req u i r e  add i t ional p ipel i ne s  to supply wate r to the cav i t i es 

and to d i spose o f  the br i n e .  Whe r e  ex i s t ing r i ghts-of-way 
can be used , the new pipe l ines w i l l  be l a id along those 

r ou te s . However , i t  w i l l  be ne ce s sary t o  cross farms , fo r e s t  

l a nd s , wet l a nd s , r i v e r s , and h ighways . The impac t would be 

con f i ned to the co n s t r uc t ion pe r i od e xcept whe re tr ees must  
be  cut  to  p r event the i r  roots  f r om b r eak i ng the p ipe and 

whe re pipel i ne tr enches th r ough wetl and s  w i l l  take t ime to 
bec ome s i l ted over and r eveget ated . The p ipe l ine and 
transmis s ion l ine r outes w i l l be planned to m i n i m i z e  ef fects 
on res ident i a l  and comme rc i a l ar eas . 

The s to r age s i te s  w i l l  not employ a s u f f i c i ent ly l a r g e  

numbe r of pe rmanent wo r ke r s  t o  i nd uce the es tab l ishment o f  
comme r c i al i nd u s t r i es near these s i tes , nor w i l l  the use o f  

the land fo r o i l  s to r age be a n  inducement fo r indust r i es to 
loca te in the v i c i n i ty .  The r e fo re , there are no chang es in 
p r ope r ty values ant ic ipated f r om the use o f  the s i tes . 

( 2 )  S i te Uses  

Wh i l e  oil  and gas  are  o f te n  p r od uced ar ound the 

pe r i meter  of the dome , the g r ound over l y i ng the dome sur face 

gene r al ly does not cont a in oil and gas depo s i t s . The s i tes 
have , i n  some ins tances , been used fo r the p r oduct ion o f  
s u l f u r , r ock  sal t ,  and br i n e  wh ich is used i n  chemical  

manufac tur i ng . Some ex i s t ing s o l u t ion cav i t i e s  ar e us ed for  

the s to rage of pet r ol e um p r od uc t s . 

Use o f  the s i te s  fo r o i l  s to r age w i l l  precl ude the 

p r od uc t ion of su l fur  f r om the capr oc k d u r i ng the per iod o f  
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o i l  s to r ag e . Sul fur req u i r ed fo r indus t r ial  purpo ses i s  be ing 

pr oduced f r om s tac k sc r ubbing equ ipme nt whe r e  coal w i th 
s u l fur  co n t e nt is b u r ned . E f fo r t s  to ex t r ac t  sul fur f r om the 

capr ock o f  sal t  domes have be en unpr o f i t able . 

Sal t m l n l ng ope rat ion s , br i ne p r od uc t ion , and s to r age 

of r e f i ned pet r ol e um p r od uc t s  may i n  some ins tances be 

r e l o ca ted to an ad j ac e nt po r t ion o f  the dome . The ne t 

e f fe c t  in these ins tanc e s  would be an i n c r eased u t il i z a t ion  

o f  the dome s u r face ar e a .  

Whe r e  s a l t  mi nes o r  r oc k  mi nes a r e  used fo r s to rage , 

an o f f ice , war eh o use , elec t r i cal  t r a n s forme r , and pumphouses 

would be needed a t  the s i te ,  and the use o f  sur face land 

could  be l im i ted to 3 0  to 5 0  a c r e s . Whe r e  solut ion cav i t i e s  
are  used , a large  b r i ne pond must  al so be b u i l t ,  requi r i ng 

ad d i t ional land . The use o f  the s i te s  fo r o i l  s to r age would 

be c las s i f i ed as an " i ndust r i al u.se " by the u . S .  Geolog ical  
S u r vey and by s tate plann ing ag e nc i es . Whe r e  the s i te has 
been prev iously used fo r pr oduc t ion of su l fur , sal t o r  

br ine , the land u s e  c las s i f i ca t ion  would r ema in unchang ed . 

Some cand id ate s i te s , howeve r ,  may al ter land u se d e s ignat ions 

of the ar e a .  

( 3 )  Land Use Pl ann ing 

S ince the ca nd idate o i l  s to r ag e  s i te s  are located i n  

r ur a l  ar eas , mo s t  o f  wh ich have al r e ady be e n  used fo r 
e x t r ac t ion  o f  o i l  and gas , the r e is  no con fl i c t  be tween the 

use of the s i te s  and e x i s t ing land use plans . I n  some case s , 
the expansion  o f  urban areas may e nc lose  the s to r age fac i l i t ies 

w i th in the nex t  20 to 25  ye ar s if  c u r r e nt l y  pr oj ected 

popul a t ion g r owth rates are  real i z ed . At s i t e s  whe r e  t h i s  

V-2 tl  



i s  l i kely to oc cur , s u f f i c i ent ac reag e  ar ound the m a i n  

s to r ag e  fac i l i t ies  can  b e  obtai ned a n d  r es e rved as  a bu f fe r  

zone between the ope rat ions o f  the fac i l ity and the futu r e  
s u r round i ng land use . 

The p ipel i ne r i gh ts-o f-way and pe rh aps  the powe r 

t ransm i s s ion  co r r ido r s  would c r o s s  ar eas that eventua l ly 

w i l l be come r e s i d e nt i al . The s ituation  doe s  no t present a 

land u se confl i c t , but woul d i n f l ue nce the f u tu r e  development 

of r oadways and ne ighbo rhood s .  These po r t ions of the 
r igh ts-o f-way wou l d  have to be m a i nt a i ned in acco r d ance w i th 
mun i c ipal r eg u l a t ions whe n they a r e  brough t ins ide c i ty 

bo und a r ies . 

( 4 )  Rec r eation 

Hunt ing and f is h i ng are  maj o r  fo rms o f  rec r eat ion in  the 

Gu l f  Reg ion , whe r e  the re are large ar eas of w i l de r n e s s  in 
the fo r e s ts , swamps and mar s he s . I t  w i l l be nec e s sary to 
ro ute p ipel ines and t r ansm i s s ion l i ne s ac r o s s  po r t ions  �f 

the s e  land s ,  and t he e f fec ts of th i s  con s t r uc t ion  w i l l 

co n s t itute the maj o r  impac t o f  the p r og r am on  local r e c reat ional 
r e s o u r ce s . 

I n  previous  year s ,  the canal s d r ed ged t h r ough wetl ands 

for  p ipel ine con s t r uc t ion we re al lowed to rema in  as nav igab le 

wate rways . The se canal s have often be en used by local  

hunte r s  and t r appe r s  to  g a i n  acce s s  to  i s o l ated a r e as o f  the 

swamp s and mar s he s . They are  al so u sed by l o cal  f i s he rme n .  
Howeve r ,  s ince the se canal s have cont r ibuted to  long-term 

e r os ion of  the wet l and s ,  uni ntent ional d r a inage , and 
sal t-wate r int r us ion , the Co rps of Eng ine e r s  and S t ate 

agenc ies  have rec e ntly pr omu lgated r eg u l a t ion s to cont rol 
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the p r ol i f e r a t ion of these canal s .  P ipel ines constr ucted 

for the oil s to rage p r og r am w i l l  be bu r i ed , and whe re 
cana l s  mus t be dr edged to lay the p ipe , smal l dams o r  othe r 

s t r uc t u r es w i l l  be cons tr ucted to p r event a l te r a t ion of  the 
nat ural  dra inage patte r ns . The conseque nt format ion of 

pool s al ong the p ipel ine route may pr ovide add i t ional 

f i s h i ng pond s unt il  such ar eas are  s i l ted i n . 

Whe r e  p ipel i nes and t r a nsm i s s io n  l i ne s ar e bu il t 
th r ough fo r e s ted ar eas , t r ees along the r i gh t-o f -way wi l l  

be c u t . The cons t r u c t ion  ac t iv i ty w i l l  dr ive away game 

f r om the cor r ido r for  the d u r a t ion of cons t r uc t ion . The 
r e g r owth of  low bush e s  and shrub w i l l ,  howeve r , p r ov ide 

food and hab i tat for game to ret u r n  whe n co n s t r uc t io n  is 
f ini s hed . 

The use of so l u t ion cav i t i es pres e nt s spe c i al conce r ns 
not as so c i ated w i t h  the use o f  m i ne s  o r  s to r age tank s .  
Wate r i n t ak e  str uctures are  to be used tha t w i l l  minimi ze  

the imp ingement or  ent ra inme nt o f  f i s h . Br i ne that  is  
d i sposed o f  in the Gul f o f  Mex ico wo uld r equ i r e  the use of  
d i f fuse r s  d e s igned to minimize  ad verse  e f fec t s  on  ma r i ne 
l i fe .  Whe r e  br i ne is to be inj ec ted into  subsur face aqu i fe r s , 

the br i ne f i e ld , typ i ca l ly 1 5  to 3 5  ac r e s , w i l l  be fenced 
and hunt ing in that area w i l l  be p r oh ibi ted . 

h .  Econom i c  and Soc ial Impa c t s  

The p r od u c t ion and t r anspo r t  o f  o i l  and pe t r oleum 

p r od u c t s  i s  the maj o r  ind u s t ry thr oughout a large po r t io n  

o f  the Gu l f  Coas t Reg ion . Al though n o  s i ng le o i l  s to r age 

fac i l i ty wo ul d have a s ig n i f i c a nt impac t on the reg ional 
economy due to i ts consumpt ion of  ma te r i al s ,  equ ipme nt , and 
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manpowe r ,  i f  1 0 0 0  MMB o f  o i l  i s  s to r ed by the end o f  1 9 8 3 , 

and a l l  of  it in the Gu l f  Coa s t  Reg ion , the pr oj ec t  wou l d  

d r aw r eg ional ly s i gn i f icant supp l i e s  o f  p ipe l i ne , heavy 

mach inery and s k i l led labo r . The impact wou l d  pr obably be 
fel t in the fo rm of a lo nge r lead t ime for the de l ivery o f  
suppl ies  and constr uct io n  d e l ays , rather than i n  the l o s s  o f  

i nd u s tr i al developme nt . Impacts  wou l d  be compounded i n  the 

event that the co n s t r uc t ion  of the p r opo sed o f fsho r e  o i l  

po r t  is  unde rway at  the same t ime that the o i l  s to r ag e  

fac i l i t i es ar e be ing b u i l t .  

The con s tr u c t ion  o f  o i l  storage fac i l i t i es wo u l d  r eq u i r e  
appr ox imate ly 3 5 0 0 man-ye ar s o f  d i r ec t  labo r . Th is woul d be 

d i f fused ove r a pe r iod o f  6 to 7 ye ar s and i nvolve 8 to 1 0  

sto r age s i te s . Due  to  ove r l app i ng c o ns t r uc t ion sched ule s , 

the manpowe r l evel r equi r ed wo uld  occa s i onal ly e xceed 10 0 0  

wo r ke r s . Because o f  the s e  c i r c ums tance s , some o f  the 
wo r ke r s , par t ic u l a r l y  in p ipel ine lay i ng a nd d r i l l i ng 

c r ews , may be expec ted to m i g r ate to the ar ea f r om o t he r  o i l  
p r od uc t ion cent e r s  i n  O k l ah oma and We s t  Tex as . 

( 1 )  Stor age i n  Solut ion Cave r n s  

A l a r g e  numbe r o f  sal t  domes occur  i n  the Gul f Coas t 

Reg ion . Some o f  them have s o l ut ion cav i t ies in them wh ich 
can  be adapted fo r oil s to r ag e ,  but the r e  i s  not su f fi c i ent 

ex is t i ng c av i ty spac e  to ac commod ate the pr opo sed o i l /(�s e rve . 
, 

The ad apt ation  o f  ex i s t ing solut ion cav i t i e s  and co�t r uc t io n  o f  

anc i l lary fac i l i t i es c a n  be ac compl i s hed w i th in a y2 month 
/ 

pe r i od . Whe r e  s o l u t ion cav i t ies  mu s t  be developed i n  the 

sal t fo rmat ion , s ig n i f icantly mo r e  wo r ke r s  ar e needed and 
the pr oce s s  w i l l  take appr ox imate ly 3 to 4 ye a r s  at each 
s i te .  
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Furthe rmo re , the s i tes d i f fe r  f r om each othe r in  the i r  

p r ox im i ty t o  cent e r s  o f  pop ul at ion and t o  o i l  d is t r ibut ion 

termi nal s .  I n  some ca ses , l ong p ipe l i nes w i l l  have to be 
bu i l t  to ca r ry the o i l  to and f r om the dome , and the maj o r  

sour ce of d i s r upt ion t o  the local econom i c  and so c i al 
st r uc t u r e  may be d ue to the need to ac commod ate the p ipe l i ne 

wo r k e r s  fo r the 4 to 6 month d u r a t io n  of  the i r  s tay i n  the 
commun i ty . 

Storage cav e r n s  in sal t domes ar e devel oped thr ough 

method s that ut i l i ze mach inery a nd spec i al i zed equ ipment 
mo re tha n labo r . Some of the equ ipme nt requ i r ed , such as 

d r i l l  r ig s  to ope n wel l s  into the sal t ,  is in  ch r on i cal ly i n  
s ho r t  supply .  The refore , even tho ugh the SPR p r og r am wo uld  

not d ivert a s i g n i f icant numbe r of the s e  d r i l l  r i g s  ( 2  o r  3 
pe r s ite wou l d  be s u f f i c i e nt ) the use of  the r ig s  and the ir  
c r ews could  be v i ewed as  add ing to the  sho r t ag e  of  th i s  
equ ipme nt . 

S i nce the fabr icato r s  and suppl i e r s  o f  the type of  
mate r i al s  needed to develop the sa l t  domes are lo cated i n  

the Gu l f  Coas t Reg ion , the a r e a  w i l l  r et a i n  mo s t  of  the 

econom i c  be ne f i t s  o f  the p r og r am .  P r om i nent among the i tems 
that wou l d  be consumed in the devel opme nt of  domes are : 
l i ne p ipe , we l l  cas i ng s , s te el pl ate fo r t ank s ,  pumps , and 
valves . 

The ave r age unemployme nt rate for  the four Gul f Coa s t  
Reg ion S tates in 1 9 7 6  was about 6 . 4 pe r ce nt . Al though the 

manpowe r requ i r eme nt s fo r the cons t r uc t ion of o i l  s t o r age 

fac i l i t ie s  in any s i ng l e  sal t dome wou l d  not nec e s sar i l y  
requ i r e  the m i g r a t ion of  wo r k e r s  f r om o u t s ide the reg ion to 
the s i te , the ove r al l i n c r e ase in the cons t r uc t ion ac t iv i ty 
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in  the region cau sed by s imul taneo us developme nt o f  several  

s i tes wo u l d  ind uce wo r k e r s  f r om o ther  s tates to  r e l o ca te , 
at leas t tempo r a r i ly ,  in  the reg ion . The r e s u l t  on the 

commun i ty level wo uld  be a decr ease in the ava i l ab le hous i ng 

ma r ket wh ich in many cases , would  be allevi ated by the 

inc rease in mob i l e  h ome developme nt s .  Cons t r uc t ion 
act iv i t ies at ind i v id ual sa l t  dome s i te s  would not las t l ong 

enough to suppo r t  a s igni f icant boost  in pe rmane nt hous i ng 
con s t r uc t ion . 

Many o f  the wo r ke r s  empl oyed at the domes are  expec ted 
t o  commu te to the i r  j obs fr om as much as 5 0  to 60 mi les  

away . Th is is in par t d ue to  the loca t io n  of  the domes in 

r e l a t ively i so l a ted a r e as , and the ne ed to draw s k i l led 

wo r k e r s  fr om the ma j o r  c i t i e s . Tr a f f i c  cong es t ion  can be 
ant ic ipated dur i ng the con s t r uc t ion pe r i od , but not as a long 
term e f fect  s i nce the s to rage fac i l i t ies w i l l empl oy only 

abo ut 1 5  to 2 0  wo r k e r s  on  a pe rmanent bas i s .  

The sa l t  domes wh ich ar e und e r  rev iew as po tent ial 

s t o r age s i te s  are s c a t te red over s ever a l  s tates . The 

devel opme nt of each dome would r equ i r e  only 1 5 0  to 2 0 0  

wo r k e r s  d u r i ng the con s t r uc t ion phase , and r each a peak 
level o f  4 00 to 5 0 0 wo r k e r s  whe re ex tens ive p ipel ines are  to 
be co n s t r uc ted . Due to the s c a t te r ed developme nt and 

r e l a t ively short  con s t r uc t ion pe r iod , i nc r eased or add i t ional 
pub l i c  serv ices in ind ividual commun i t ie s  would pr obab ly not 

occ ur  as a r e s u l t  o f  the p r oj ec t . 

The increas ed econom i c  act iv i ty i n  the r eg i on dur i ng the 

cons t r uc t ion per iod wo uld  pr ovide add i t ional tax r evenues to 
State and local gove rnme nt s .  The revenues woul d be d e r i ved 
ind i r ectly fr om the fede ral expe nd i tur es , t h r ough the increas ed 
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empl oyme nt , pe rsonal i nc ome level s ,  and s econd a r y  b u s i ne s s .  
H i ghe r revenues wou l d  be d e r i ved f r om the sales , exc i se , and 

pe r sonal i nc ome taxes w i thout concomi tant inc reases in tax 
r a tes . 

The p r operty to be developed for  o i l  s to r age at the s a l t  

domes and the requ i r ed r i gh ts-o f-way wi l l  be acqui r ed by 

the fede ral gove rnme nt unl e s s  l e ase or  s to r age agr eements 

are ar r ived a t . Th is would cons t i tute a l o s s  o f  pr ope r t y  

t a x  i nc ome f r om the s i te itse l f  and t h e  capi tal impr oveme nt s 
on i t .  I n  mo s t  cases , t h i s  repr e s e nt s  a ne t l o s s  to the 

i n d i v i d ual co unty in wh i ch the dome is  l o ca ted . 

The ne t ef fec t o f  the p r og r am o n  taxes would be to 

e nable the s tates and commun i t i es wh ich house the wo r ke r s  
t o  real i z e i nc r eased r eve nue s d u r i ng the per i od o f  

cons t r uc t ion . Dur i ng the s tandby phase whe n o i l  i s  i n  
s torag e ,  a reduced level o f  r eve nue f r om p r ope r ty wo uld be 

real i zed by the h o s t  commun i ty .  

2 .  I n l and Sub r eg ion  

Deve lopment of  i n l a nd domes for  use in the  s t o r age 
o f  c r ude pet r ol e um wo uld  involve s im i l a r  types of impac t s  to 

tho se des c r i bed i n  the p r ev ious sec t ion f o r  s to r age in the 
Coas tal subr eg ion . To the ex tent th at the impac t s  would be 
the same , i ndepend e nt o f  geog r aph i c  reg ion , they wi l l  not be 

repeated i n  this  sec t ion . Several bas i c  d i f fe r ences in 

impacts  do e x i s t  between the subr eg i ons , and these w i l l  be 
d i s c us sed i n  t h i s  sec t ion . 
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Appr ox imately 4 5  of  the i nl and domes are  k nown to have 

sal t at depths of 3 , 0 0 0  feet or less  ( FE-1 5 5 ) .  These dome s 

exi s t  pr ima r i l y  i n  nor thern  Lou i s ia na and sou th e r n  M i s s i s s ipp i , 

and wi l l  be cons ide red here  as the potent ial  s i te s  for G u l f  

Coa s t  i nland s to r age . At the p r e s e n t  t ime , two domes in  

nor the r n  Lou i s iana have exi s t i ng s to r age of appr ox ima tely 
3 , 0 0 0  MMB capac i ty and one dome i n  M i s s i s s ippi has appr ox imately 

1 0 , 0 0 0  MMB of exi s t i ng capac i ty .  

For  almo s t  any inl and dome , i t  w i l l  be necessary  to l i nk 

the s to r age s i tes w i th the exi s t ing Capl i ne p ipel i ne ne two r k  

to c r e ate the flex i bi l i ty to meet the eme rge ncy w i thd r awa l 

r eq u i rement s .  I f  the SPR i s  to me et ac tual s tr ateg i c  

r equ i r ements for u . s .  nat i onal i nteres ts , the re mu s t  b e  a 

capab i l i ty to e x t r a c t  the o i l  f r om s to r age rapid l y , and to 
qu i c k ly i nt roduce i t  i n to the nat iona l d i s t r ibu t ion  sys tem . 

Th i s  wou l d  r equ i r e  the cons truct ion of add i t ional p ipe l i nes 

for each s to r age s i te , one for f i l l i ng the dome (wh ich 

connec ts  the dome to the termi nal ) ,  and one l i nk i ng the dome 

wi th a maj o r  p ipel i ne .  I nc r eased cons truc t ion and ma i ntenance 

co s ts i nher ent in th i s  ac t ion , wou l d  i nc r ease the cost pe r 

ba r r el for s to r age a t  these in land s i tes . 

Mos t impac t s  for deve lopme nt of  inl and domes wou l d  be 

s im i l a r  to those  of coa s tal  s i tes . The po tent ial  for ship 

casual t i e s  resu l t i ng in  sp i l l  will  be i nc r e ased by the large 

number of  ba r g e s  or  the i nc r eased numbe r of sma l l  tan k e r s  

req u i red wh e r e  s h i p  tr anspo r t  fur the r inl and i s  r equ i r ed . 

The pr imary d i f fe r ences i n  water qua l i ty impact be tween 

coa stal and i n land s to r age are  d i scu ssed below . 

The e f f e c t s  of  the developme nt of  pro totype fac i l i t i e s  

of  6 0/ 2 0 0  MMB have been cons ide red . Gene r a l  conc l u s i ons are  
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conta ined i n  the sect ions o n  br i ne d isposal and a i r q ual i ty ,  
wh ich fol low . U n i que pr obl ems associ ated w i th spec i f i c  
s i te s  c a n  only be addr e s sed i n  s i te-spec i f ic E I S ' s .  

a .  Hyd r o l ogy 

For both no r the r n  L o uis i ana  and southe r n  M i s s i s sippi 

the r e is adequate sur face water av a i l ab le for pot e nt ial sal t 

dome fac i l i t ie s , ( Table V- 9 ) . Howeve r ,  b r i ne d i spo sal 

by sub sur face inj ec t io n  in  nor t he r n  Lou i s iana wo u l d  be a 

s e r i ous pr ob lem because of  r e lat ive no n-ava ilab i l i ty of  
aq u i fer  s a nd s  and beca u se sal ine water al r e ady occur s very  

near  the  s u r face in many a r e as . 

( 1 )  S u r face Wa ter 

Sur face wate r wo uld  be the pr ima r y  so u r ce of  supply fo r 
SPR fac i l i t i e s . On any smal l s tr eam i n  the reg ion the 

cont inuo u s  w i thdr awal of f r e s h  wate r ev e n  if phys ical ly 
av a i l ab le at the req u i r ed r a tes , wo uld r es u l t  in e nv i r onme ntal 

impac t s . Red uct ion of  l ow flows o n  the smal l e r  s t r eams would 
r e su l t  in an inc r e ase in  the seve r i ty of  po l l u t ion res u l t ing 

f r om ag r i c ul tural  r uno f f  ( h igh  BOD or  low DO leve l s  as wel l 
a s  h igh bacter i al pol l ut ion ) . Fur thermo r e , a long-te rm 

r ed uc t ion in low fl ows c o u l d  al ter  e r o s ional and depo s i t ional 
pat te r n s  o f  the s t r eam , wh ich may nece s s i tate inc r eased 

d r ed g i ng and the r e sul t ing damag e to be nth ic  commun i t ie s . 

( 2 )  Gr ound Wa ter 

Adequate s u ppl i e s  of g r ound wate r ex i s t  fo r the 

n o r t he r n  Lo ui s i ana  area to that it  could  be used for some 

po r t io n  of  the wate r s upply for a s t o r ag e  loca t ion . The 

V- 34 



TABLE V- 9 

Gene ral  Water  Ava i l ab i l i ty No r the r n  Lou i s iana Sal t Domes -
Fo r Programmat ic E I S  Expans ion 

Maj o r  Wate r Bod i es : 

Red Riv e r  

Ouach ita Rive r 

Les se r Wate r Bod i es : 

Bayou Do rcheat 
Sal ine Bayou 

D ugdemona Riv e r  

Ave r ag e  F lows ove r P e r iod o f  Reco r d  

Flow o f  3 1 , 8 7 0  C FS @ Ale x and r i a  

Flow o f  1 8 , 2 20 C FS @ Mon roe 

Flow of 1 , 1 3 4 C FS near M inden 
Flow of  1 , 1 8 2  C FS near  C l a r e nce 

Flow of 484 CFS near  W i n n f i e l d  

Gene ral  Water  Ava i l ab i l i ty So uthe r n  M i s s i s s ippi Sal t Domes -
Fo r P r og r ammat i c  E I S  Expans ion  

Wate r Bod ies  Ave rage F lows ove r Pe r i od o f  Rec o r d  

M i s s i s s ippi Riv e r  Flow o f  5 7 3 , 6 0 0  CFS @ V i c k sburg  

Yazoo Rive r Flow o f  1 0 , 2 4 7  CFS @ G r ee nwood 

Pascago ula Riv e r  Flow o f  9 , 6 6 7  CFS near Me r r i l l  

Pearl  Riv e r  Flow o f  7 , 3 8 4  CFS near C o l umb i a  
Tomb igbee River Flow o f  6 , 4 5 1  CFS @ C o l umbus 
Ch ickasawhay River Flow o f  3 , 7 69  CFS @ Leak svi l le 
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g r ound wa ter  i n  the ar ea  o f  Winn  Pa r i s h and s u r ro und ing 

par i s he s  i s  pr imar i l y  so ft wate r .  I n  the Mad i son , F r ank l i n  

and Tensas Pa r i sh ar ea near the M i s s i s s ippi River the g r ound 
wate r i s  hard wa te r .  

The e f fe c t s  o f  pumpi ng l a r g e  amounts  o f  g r ound wa te r , 

such as pr e s s u r e  dec reases and land subsidence we re d i sc us sed 

ear l i er and apply fo r the nor the r n  Lo u i s i ana sal t-dome bas i n . 

Wi thdr awal o f  l a r ge amo unts o f  subsur face water f r om the 

deepe r brac k i s h  fo rmat ions could conce ivably al te r  rates o f  
o i l  a nd gas pr oduc t ion . 

( 3 )  B r ine D i spo sal 

Di sposal  into the Gu l f  of Mex ico wo uld  not be a r easonable 

al te rnat ive bec a u se o f  the d is tances involved : the r efo r e , the 
use o f  subsu r face aqu i f e r s  fo r d i sposal would be r equ i r ed fo r 

the in land subr eg ion s to rag e . 

Cons t r uc t io n  o f  a typ i cal  5 0  MMB fac i l i ty would  r equ i r e  
appr ox imatel y  2 . 1  b i l l io n  gal lons ( 3 5 0  MMB ) o f  wate r . The 

d i sposal of  th i s  b r i n e  in deep aqu i f i e r s would r equ i r e  

appr ox imate ly 1 0  d i sposal wel l s  spaced on  1 20 0  - 1 5 0 0 f t . 

cente r s . Large r fac i l i t i es would r equ i r e  p r opo r t io nal ly 

larger  ar eas . Storage fac i l i t i es o f  1 0 0  MMB o r  l a r g e r  would 

r equi r e  subs tant ial a r eas and the d i s po s a l  o f  b r i ne m i g h t  

l im i t  the s i z e o f  development . 

I n  g e ne ral  the r e  are two pr oblems w i th deep wel l i n j ec t io n :  

the ex tent o f  aqui fe r sand s  i s  l e s s i n  no r the r n  Lou is i ana  

than  in  the  coas tal s torage ar ea : a nd deeper inj e c t io n  level s 

would have to be u t i l i zed . P r oblems have be en noted i n  th i s  
a r e a  invo l v i ng i n j e c t ion i nto uns u i table fo rmat ions near some 
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o f  the domes w i th a res u l t i ng f low o f  br i ne to the s u r face . 

I t  wou l d  be nece s sary to cons ider  the u s e  o f  sl owe r i n j ec t ion 

r a tes , mo re i n j e c t ion  we l l s  and a larger  i n j ect ion f i eld to 

over come po s s ib le pr oblems wi th aqu i fer  capac i t i es . 

I n  the M i s s i s s ippi Reg i on th e no r ther nmo s t  domes l i e  

i n  an ar ea where br i ne d i sposal by deep wel l i n j e c t ion 

wou ld requ i r e we l l s  far deeper than wou ld be requi r ed on 

the coas tal r eg i on . Adequate capac i ty to s uppo r t  was te 

d i spos al f r om spec i f i c s i tes wou ld be a pr oblem . Howeve r ,  

t h i s  pr oblem i s  l e s s  s i g n i f i cant i n  the s o u thern  po r t ion of 
the M i s s i s s ipp i Reg i o n .  

( 4 )  O the r Water Qual i ty Impacts  

Impac ts  to  area water  qual i ty wou l d  be due to  s eve ral  

maj o r  ac t iv i t i e s  i nc l ud i ng d r edg i ng and s i te cons t r u c t i o n .  

D r ed g i ng impacts are  d i scus sed for  coas tal s to r age 

ar eas i n  an ear l i e r sec t ion  as are other cons t r u c t ion 

impac t s . The only d i f fe r e nces i nvo lve the type of hab i tat 

wh e re th e ac t iv i t i es wou l d  occur . Impac ts  d ue to e r o s ion 

cau sed by s i te con s t r uc t ion woU l d  be s im i l a r  in na t u r e  bu t 

o f  po tent i a l ly g r eater  mag n i tude due to g r eater s u r face 

eleva t i o ns and s l opes i n  the no r the r n  i n land a r ea . D r edg i ng 

impac ts  wou l d  be somewhat les sened as l e s s  we tland s  hab i tat 

would be d i s t u r bed than i n  coas tal r eg i ons . Howeve r ,  for 

some po tent ial  s i tes , devel opment  wou l d  r eq u i r e longer 
pipe l i ne rou tes and new o i l  term i nal  fac i l i t i e s . 

( 5 )  Gene r a l  Conc l u s i ons 

Adequa te sur face water is ava i l able in both nor the r n  

Lou i s iana and s o u the r n  M i s s i s s ipp i for po tential  s a l t  dome 
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fac i l i t i e s . A po tent ial ex i s ts fo r s er i ous  pr oblems wi th 

br i ne d i sposal  by subs ur face inj e c t ion  i n  No r th e r n  Lou i s i ana 

because no t as ma ny aqu i f e r  sand s ar e ava i l able fo r d i spo sal 
as  in coas tal Lou i s i ana and sal i ne wa ter a l r eady occurs  ve ry 

near the s u r f ace in many areas . I n  the Southe r n  M i s s i s s ippi 

Reg i o n ,  the nor the r nmos t  domes l i e  in an  a r e a  where i n j e c t ion 

would h ave to be deeper than i n  coas tal Lou i s i ana , wi th some 
aqu i f e r  capac i ty pr oblems pos s ible . This  pr oblem i s  no t as 

g r eat for domes i n  the south e r n  po r t ion of the M i s s i s s ipp i 
Reg i on . 

b .  A i r  Qual i ty Impac t 

Pot ent ial  i n l and domes for the expanded SPR ex i s t  

pr imar i l y  i n  nor the r n  Lou i s i ana and i n  sou the r n  M i s s i s s ippi . 

The re are  two EPA des igna ted a i r  qual i ty con t rol  r eg ions 

(AQCR 0 1 9  Mo n r oe-El Dorado and ACQR 0 2 2 Shr evepor t-Texoma-Tyle r )  

i n  nor the r n  Lou i s iana and one (AQCR 1 3 4 M i s s i s s ippi D e l t a )  i n  

s o u th e r n  M i s s i s s ippi . The a i r  qual i ty i n  these AQCR ' s  w i l l  
b e  af fected by inl and dome storag e  of  the SPR .  

I n l and dome s t o r ag e  wi l l  h ave m i n ima l hyd r oca r bon vapo r 

los ses f r om the s to r age cave r ns . The ma j o r  hyd r oca r bon 

emi s s i ons w i l l  r es u l t  f r om oil  t r ans f er  and tr anspo r t  ope r a t i ons . 

I n  order  to tr anspo r t  o i l  to inland dome s , sma l l e r  tank e r s  or  
ba rges  w i l l  be  u sed . The  po r t  of  Baton Rouge i s  mo r e  l i ke ly 

to be u sed for  o i l  tr ansfe r than the po r t  of  S t .  Jame s . 

Tanker  load i ng and unload i ng ope r a t ions w i l l  have a tempo r a r y  
impact on t h e  a i r  q ual i ty i n  t h e  v i c i n i ty o f  the po r t .  The 

extent of  th i s  a i r  qual i ty impac t w i l l  be i n f l ue nced by the 

thr oughpu t s  and emi s s ion co ntrol  meas u r e s  u sed . In add i t i on , 
longe r p ipel i ne l e ng th w i l l  be r eq u i r ed for i n land dome 

s to r age of the SPR , thus r e s u l t i ng i n  mo r e  emi s s ions  fr om 
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pump sea l s  and p ipe l i ne valves . The d u s t  impac t as soci ated 
w i th cons t r u c t ion of new pipe l i nes and othe r fac i l i t i e s  wi l l  

b e  tempo r a r y and local i z ed . 

c .  B i o l ogy 

Several  dive r s e  na tural reg i ons are  e ncountered nor th 

of the sal t and f r eshwater coastal ma r shes of Lou i s i ana and 
M i s s i s s ipp i . Immedi ately nor th of these areas are  ter race 

land s , compos ed of p r a i r i e s  and f l a twood s wi th b l u f f s  

borde r i ng t h e  M i ss i s s ippi Flood P l a i n .  Th is  Fl ood P l a i n  

i s  unde rwater for a g r eat pa r t  of the year ove r mos t  o f  

the area . I t  i s  a r eg i on of swamps composed of bot tom

l a nd and h ardwood s and cypr e s s  fores t s . Mos t  of the 

no r the r n  part  of the se s tates away from the wate r courses  

is  i n  the H i l l  Reg i on , wh ich i s  fores ted wi th longleaf 

p i ne on the flats and s hor tleaf p i ne on the upl a nd s . 

The d i ve r s i ty of the inland coas tal r eg i on ma k e s  i t  

d i f f i cu l t  to assess  the impac ts  of s a l t  dome s to r age i n  

a nyth ing bu t g e ne r al te rms . The mo s t  sens i t ive hab i tats 

wi th i n  t h i s  area a r e  the freshwa ter we t l a nds . F i g u r e  V- I 

shows the loca t i o ns of s i g n i f i cant we tl and s  and sal t dome 

formations  i n  Lou i s i ana a nd M i s s i s s ippi . Domes in sou the r n  

M i s s i s s ippi , for  example , wi l l  r ec e i ve spe c i al cons ide r a t i o n  

as s torage s i te s  becau se of the r e lat ive abs e nce o f  we t l a nds 

in the s e  ar eas ( F ig u r e  V- I ) . An extens ive study i s  pla nned 

to assess  th e feas i b i l i ty and de s i r ab i l i ty of use of the 
i nland domes in Lo u i s iana and M i s s i s s ipp i . 

E nv i r onme ntal impacts  to the i nland r eg i on  would be 

d i f fe r ent f r om those encountered a t  mo re coas tal s i tes . 
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I f  i nland s i tes we r e  u t i l i z ed , the t r anspo r t  of o i l  to the 

dock i ng term i nal  wou l d  s t i l l  pr esent the potent i a l  da ng e r  

o f  acc i d e ntal  sp i l l s  t o  f r eshwater ma r s he s  and swamp s . 
Seve ral  othe r types of habi tats could  a l so be affec ted by 

spi l ls du r i ng cons truct ion and ope r a t i on . 

B r i ne d i sposal  wou l d  be a s ig n i f icant problem i n  no r th
e rn Lou i s i ana and wou l d  r eq u i re mo r e  i n j e c t ion wel l s and 

a la rger  i n j e c t ion f i el d . Th i s  i nc r eased br i ne d i sposal 

ac t i v i ty wi l l  i nc r ease the pr obabi l i ty of  an  acc i de ntal 

b r i ne sp i l l  on  the s u r face . B r i ne conc e n t r a t ions w h i ch 
wou l d  leave the we l ls dur i ng a n  a c c i dental spi l l ,  wou l d  be 

toxic  to any plant and animal l i fe which comes i nto d i rect  
contact w i th the subs tanc e . 

I n  general , there wou l d  al so be an  i nc r eased pr ob

ab i l i ty of  o i l  sp i l l s  if i nl a nd domes w e r e  u t i l i z ed as 
oppos ed to co as tal domes . Not only wou l d  the ave rage 

p ipel i ne be long e r  f r om the receiv i ng termi nal  to the 

dome , but a l so in many cases an add i t ional co nnec t ing 
o i l  p ipel i ne wou l d  be r equ i r ed f r om the dome to a 

l a r g e r  o i l  d i s tr ibution  l i ne for w i thd r awal purpo s e s . 

I nc r eased tanker o r  ba rge traf f i c , bo th i n  terms of 
numbe r of  t r ip s  and d i s tance traveled , wou l d  i nc r e a s e  

t h e  p r obab i l i ty o f  a spi l l  i n  i nl a nd f r e s hwater r ive r s . 
I f  th i s  sp i l l  we r e  to occur  i n  the M i s s i s s ippi Rive r ,  

much of the o i l  wou l d  r ema i n  i n  the r i ve r channel or  

a l o ng the ba n k s  because of  the  con t i nuou s  l evee sys tem . 

Other r ive r s , howeve r ,  such as the Quach i ta Rive r nea r 
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Monr oe or  the Pea r l  Rive r near Bogal usa , do no t have 

these cont inuous l evees , and a sp i l l  would  not only 

s e r iously  d eg r ad e  th e wa ter qual i ty and habi tat val ue 
of  these wa terco u r s e s , but it cou l d  a l s o  damage large 

a reas  of s t r eams ide wetland s . 

O i l  sp i l l s  in a r ive r or  d r y  l and have d i f fe rent 

char ac t e r i s t i c s  and e f fects  f r om tho s e  that would  occur  

in  a coa s tal ma r s h  o r  open bay . D i f fe rent organi sms are  

a f fe c t ed , each  speci es havi ng i ts i nd i vidual toleranc e  

leve l s  t o  c r ude oi l concentra t ions . I n  general , spi l l s  

i n  a ma r s h  are  mo r e  loca l i zed and i ntens e due  to the 

r ed uc ed water f l ow .  Dry land spi l l s  a l s o  tend to 

r ema i n  i n  the a r ea of  the spi l l . Releases of  o i l  i n  

open bay s , howeve r ,  become d i spe r sed d u r i ng per i od o f  
t idal f l ow ,  depos i t ing o i l  i n  lowe r concent r a t ions ove r  

a l a r g e r  area . D i spe r s ion and some coat ing o f  the ban k s  

woul d  o c c u r  on i nl a nd r i ve r s  i f  a sp i l l  occur r ed du r i ng 

o i l  t r a nspo r t  by tan k e r  or  barge . Depe nd i ng on  the 
s i ze  of the sp i l l  a nd f l ow r a te , o i l  sp i l l s  in a r i ve r  

can ( 1 )  cause  mos t  f i sh to l eave the a r ea , ( 2 )  k i l l  

o i l - i nt o l e rant plankton because of  r ed uc ed oxyg e n  o r  

o i l y  s l udge cove r i ng t h e  r i ve r bed , and ( 3 )  p r od u ce 
tox i c  e f fe c t s  on  mac r ofauna of  the s ed iments and 

s tr eams ide vege tat ion . 
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B .  East  Coast S to r age Reg ion 

1 .  Bac kgr ound 

The impact of s to r age of o i l  on  the E a s t  Coas t was 

addres s ed in FES 7 6 - 2 . W i th the except ion of the fol lowing 
updat e  of  pre d i c ted air qual i ty impacts , the analys i s  
cont a i ned there i n  rema i ns accurate . 

2 .  A i r  Qual i ty Impacts 

Th is  supplement analyzes the air qual i ty impac t s  
of  tank sto r age for bo th d i s t i l late a n d  r e s idual o i l . As 

d i s t i l late o i l  is mo r e  vo latile  than r es idual o i l , the 

s to r age of d i s t i l l ate o i l  could be cons ide red as the " wo r s t  

cas e . " The heav i e r r e s idual o i l  ( g r ade 6 )  would have much 
l e s s  vapo r los s than d i s t i l lates at normal tempe r a tu r es ; 

howeve r ,  i t  mu s t  be heated for ease o f  hand l i ng .  Add i t ion

a l ly , this suppleme nt analyzes the s to r age of l ight  
r e s idual oil  ( g r ade no . 4 ) , wh ich is  some t imes c la s s i f ied as 
a d i s t i l l ate . 

I n  the a i r  q ua l i ty a nalys i s  of the F E S  7 6- 2 , f i xed 

roof  tan k s  were  u sed . Howeve r ,  it is now cons idered mo r e  l i kely 
that double-sealed f lo a t i ng r oof  tank s w i l l  be r equi r ed to 

s tore  the SPR in o r d e r  to r educe hyd r ocar bons vapo r los ses 
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from the s torage tank s .  Double-s ealed f l oa t i ng r o of tan k s  

w e r e  as sumed f o r  the a i r  qual i ty impact analys i s  pres ented 
below . 

The impact of abovegr ound tank s torage of pe troleum on 

a i r  qual i ty is d i vided i nto the cons truc t ion , f i l l i ng ,  
ope r at ional , and empty i ng phases . The a i r  qual i ty impac ts 

a s soc iated wi th cons truc t i o n  of floa t i ng r oof  tan k s  wi l l  be 

s im i l a r  to those o f  f i xed roof tank s .  Fug i t ive d u s t  emi s s ions 
a s s o c i ated wi th cons truc t ion ac t iv i ty wou l d  be s i te-spec i f ic 

depend i ng on the deg r ee of g r ound cove r ,  exi s ting developme nt 

at th e s i te ,  local me teor olog i cal  cond i tions , e tc . The 

r e s u l tant impac t on a i r  qua l i ty is expected to be shor t- term 
and mi no r . Add i t iona l ly , pr ecaut ions such as we t t i ng down 

g r ave l  roads wou ld be u sed to r educe emi s s ions s ubs tant i a l l y .  

The impact of d u s t  emi s s ions from s andblas t i ng tanks 
and evapo r a t i ve hyd r ocarbon emi s s ions f r om tank pa i n t i ng 
wou ld be a s h o r t-term impac t .  Pr ior  to p a i n t ing , each tank 

mu s t  be sa nd blas ted . M i nor amounts of pa r t ic u l a tes wo uld  be 

r e lea s ed dur i ng sa ndblas t i ng .  I t  was cons erva t ive ly es timated 

that appr ox imately 1 per cent of th e appl i ed abras i ve ma ter i al 
would be emi tted as fug i tive d u s t .  Dur i ng tank pa in t i ng 

ope rations , there would be an e s t ima ted 1 , 1 2 0  pounds of 

hyd r o c a r bons em i s s ions per ton o f  pr ime r or  paint appl i ed . 
F o r  a 4 0 0 , 0 0 0  ba r r e l  s torage tank approx ima tely 1 . 3 5 tons of  

hyd r o ca r bons would  be  em i tted . 

The pr ima ry a i r  impact du r i ng the f i l l i ng ,  ope r a t i ng , 
and empty i ng phases r es u l t s f r om evapo r a t ive hyd r o ca r bon 
emi s s ions . Wh at may be te rmed fugi tive hyd r o c a r bon emi s s ions 

occur f r om pump and tank seals and connec t i ng poi nts i n  the 

s upp ly o i l  p ipel i ne dur i ng f i l l i ng .  Thes e emi s s ions are  
gene r a l ly m i nor  if  eq uipment i s  we l l  ma i ntai ned . 
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On an annual ba s i s , ma x imum total em i s s ions wou ld occur  

f r om the fol lowi ng "wo r s t  cas e " : tanker  unload ing , t r a n s fe r  

to tank fac i l ity , f i l l ing tan k s , unload ing tan k s , t r a n s fe r  
bac k to ma r i ne tank e r  for  s h ipme nt to end u se r s . The expec ted 
em i s s ions f r om t h i s  scena r i o  a r e  pre sented in Table V-I O . 
A l s o , t h i s  table l i s ts pub l i s hed 1 9 7 3  hyd r oca rbon em i s s ion 

total s from a l l  s o u r c e s  in the AQCR ' s  d e f i ned for the Eas t 
Coa s t  reg ion . The e s t imated emis s i on f r om s to r age of d i s t il late 

o i l  in  a 1 0  MMB p r ototype fac i l i ty would  amo unt to l e s s  tha n 

0 . 0 1 per cent of the total em i s s i ons f r om a l l  sources  in the se  

AQCR ' s .  The total em i s s i o n s  f r om s to r age of r e s idual o i l  

alone wou l d  be negl ig ible . Storage o f  g r ades 4 and 6 r e s idual 

o i l would  account for 0 . 0 0 0 5  and 0 . 0 0 0 0 4 pe rcent respect ively 

of  the  reg ional to tal emis s i on s . 

As sumed em i s s i on ra tes fo r both tank stand ing s torage 

loss and w i thdrawal lo s s  ar e pre se nted i n  Tab le V- I O . The 

r e s u l t ing a i r  q ual i ty from such em i s s ions was es tima ted u s i ng 

a Gau s s i an atmo sphe r i c  d i spe r s ion mod e l  ( PTMTP ) wh ich employs 

d i spe r s ion coe f f ic ients fr om Turner ' s  wor kboo k . The mode l  

w a s  appl ied u s ing meteo r olog ical cond i t ions r epresentative of 

" wo r s t  c a s e "  atmosphe r i c  d ispe r s ion dur i ng the 6 : 0 0 a . m .  -

9 : 0 0  a . m .  per iod i n  the Eas t Coa s t  reg ion . 

The p r ed ic ted ma x imum 3-hr  hyd r ocarbon conce ntrat ions  

downw i nd f r om the  pr oto type 1 0  MMB tank  farm are  p r e s ented in  
Table V- I I . The air  q ual i ty analys i s  d id not  ac count fo r 
chem i cal r eact ion s o cc u r r ing dur ing t ranspo r t  of the hyd r ocarbons . 
S ince the evapo ra t ive hyd r oca rbon em i s s ions b e i ng modeled a r e  

a s sumed to be 1 0 0  pe r ce nt react ive in the a i r , the s hown 

concentrat ion s may be co n s id e rably ove r-e s t imated . 

For s i te-spec i f i c analyse s , the tank fa rm-r elated hyd r o

ca rbon concent rat ion s would be supe r impo sed on the bac k g r ound 
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TABLE V-I O  
COMPARI SON OF FUGITIVE HYDROCARBON EMISSIONS FROM 

EXAMPLE TANK STORAGE FAC I LITY TO TOTAL ANNUAL 
EMI S S I ONS IN AQCR ' S  ON EAST COAST* 

1 0  MMB TANK FAC I L ITY 
( Double-Sea led F l o a t i ng ON-S I TE EMI S S I ONS MARINE TANKER EMI S S I ONS 

Roof  Tank s )  STANDING WI THDRAWAL 
OPT I ONS STORAGE LOSS LOSS UNLOADING LOADING 

D i s t i l late ( g r ad e  2 )  2 3  0 . 1  3 . 5  4 . 6  
Light  Res idual ( g r ade 4 ) * * * *  1 1 . 5  < 0 . 1  1 . 8  2 . 3  

H eavy Res id ua l  ( g r ade 6 )  1 < 0 . 1  0 . 1 3  0 . 1 7 

TOTAL HYDROCARBON TOTAL HYDROCARBON 
AQCR NO . EMISS ION* * *  AQCR NO . EMISS IONS * * *  

0 4 1  2 4 , 0 0 0  tons/year 1 1 6  1 1 , 5 0 0  tons/year  
0 4 2  1 9 7 , 0 0 0  1 1 8  51 , 0 0 0 
0 4 3  1 , 0 4 0 , 1 0 3  1 1 9  2 7 2 , 0 0 0  
0 4 4  8 , 2 0 0  1 2 0  1 6 3 , 0 0 0 
0 4 5  5 2 2 , 4 0 0  1 2 1  1 1 8 , 9 0 0  
0 4 6  2 2 , 7 0 0  1 5 0  3 9 , 1 0 0  
0 4 7  2 0 4 , 5 0 0  1 6 8  4 2 , 2 0 0  
1 1 0 5 0 , 5 0 0  2 2 3  1 1 7 , 3 0 0 
1 1 4  2 5 , 1 0 0  2 2 4  3 9 , 7 0 0  
1 1 5 2 4 9 , 9 0 0  2 2 5  8 4 , 3 0 0  

EAST COAST TOTAL 3 , 6 0 0 , 0 0 0  tons/year 

* Al l emi s s ions g i ven in tons on an  annual bas i s . 

WORST-CAS E * *  

TOTAL 

3 1 . 2 
1 5 . 6  

1 . 3  

* *  Based on a hypothe t i ca l  annual cyc le that con s i s ts of tan k e r  un load i ng a nd f i l l i ng 
o f  s to r age faci l i t i e s  ove r a s i x-mo nth pe r i od and l oad i ng a l l  s to r ed o i l  to tan k e r s  
ove r  a f i ve-mo nth pe r i od . 

* * *  Total i s  based on an i ncomplete i nventory of  hyd r oc a r bon sou r ce s . 
* * * * Vapo r los s of g r ade 4 r es i d ual o i l  was cons e r vat ive l y  a s s umed to be 5 0  pe rcent 

of g r ade 2 d i s t i l la te . 
Note : Supe r s ed e s  Table V- 1 9  i n  FE S 7 6- 2 . 



TABLE V-I I  

PEAK HOURLY HYDROCARBON EMISS IONS FROM 
EXAMPLE TANK STORAGE FAC I LITY AND ESTIMATED 

MAX IMUM CONCENTRATIONS 

1 0  MMB Tank Farm 
Stand i ng Storage 

Loss 
withdrawal 

Loss 

( 1 2  4 0 0 , 0 0 0  bbl 
tanks  and 2 0  
2 0 0 , 0 0 0  bbl tank s )  

D i s t i l late , double
sealed floating 
roof tank 

Peak HC 
emi s s ion 
rate 

3 . 1 6 
Ibs/hr 

Res idual oil , double- 0 . 6 4 
sealed floa t i ng Ibs/hr 
roof tank 

Maximum Peak HC 
downw ind HC emi ss ion 
concent ra tion rate 
( 6 : 0 0 a . m . -
9 : 0 0 a . m . ) 

3 5 . 6  Ilg/m 

1 2 . 0  
Ibs/hr 

0 . 4 4 
Ibs/hr 

(Supe rsedes Table V- 2 0 , FES 7 6 - 2 )  
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Maximum 
downw ind HC 
concent rat ion 
( 6 : 0 0 a . m . -
9 : 0 0 a . m . ) 

3 109  Ilg/m 



conce ntra t i on o f  hyd r oc a r bons and the con t r i bu t ions o f  any 

o the r ne ighbo r i ng sou r ce s  in o r d e r  to determi ne compl i ance 

w i th th e standa rd . Bas ed on  the assumptions  used , the 

max i mum hyd r oca r bo n  concentrat ions resul t i ng f r om the 

p r o totype 1 0  MMB tank farm would be les s than the non-me thane 

hyd rocarbon s tanda rd of 1 0 0 �g/m3 . 

Ai r emi s s ions  would occur  f r om tankage mod u l e s  d u r i ng 

emp ty i ng ope r a t i ons i n  con j unct ion w i th g e ne r a t i ng s team f o r  

tankage heat i ng . For  wi nter w i thd r awa l s , an  es tima ted 2 , 6 0 0  

gal lons o f  f ue l  o i l  per  hour would  be requ i red to generate 

s team . Combu s tion emi s s ions for a typical  on- s i te bo i l e r  are  

p r e s e n ted i n  Table  V-1 2 . Dur i ng a total w i thd r awal o f  stored 

f u e l  o i l , the s e  emi s s ion ra tes would  conti nue f o r  appr ox imate ly 

f i f ty day s . The  impact o f  these emi s s ions  on  the ambi e nt a i r  

q ual i ty would  b e  m i no r . 

The expanded S PR would  i nc r ease  the pr obabi l i ty o f  
p ipel i ne br eakage or  othe r accident s . O i l  spi l l s  resul t ing 
f r om o i l  pipe l i ne breakage would con t r i bute some amount of 

evapo r a t i ve hyd r oca r bon emi s s i ons to the a i r . The impact of 

the s e  emi s s ions wo uld  be sho r t-term . Any cata s t r oph i c  f i re 

occur r i ng f r om the upset o f  one o r  mo r e  tanks  wou l d  con t r i bute 

maj o r  comb u s t i o n  product em i s s ions to the a i r . The impact of 

the s e  would be s eve r e  bu t would  be sho r t-term . 
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TABLE V- 1 2  

COMBUSTION EMI S S I ONS FROM STEAM BOILER 
FOR HEATING STORED PRODUCT 

EMI S S I ON 

Par t iculates  
S u l f u r  d iox ide 

S u l fur  t r i ox ide 

Carbon monox ide 

Hyd r ocar bons 
Ni trogen oxides  

Ald ehyd e s  

EMI S S I ON FACTORS 
( l b/1 0 3  gal ) 

2 3  
1 10 

2 

4 

3 

80  

1 

Heat ing o i l  r ate is 2 , 6 0 0 gal lo n s  
tankage w i thd r awal r ate of  4 0 , 0 0 0  

Source : EN- 0 7 1  

( S upe r sede s  Table V- 2 1 ,  FES  7 6- 2 )  
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EMI SSI ON RAT ES 
( l bs/h r ) 

6 0  
28 6 

5 

10 

8 
2 0 8  

3 

pe r hour fo r a 
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C .  Oil Spi lls 

Pr obably the mo s t  publ ic i z ed and widely r epo r ted act ions 

pe r t a i n i ng to pet r ol e um a nd the env i r onme nt oc cur  f r om o i l  

sp i l l s , bo th at sea and o n  inl and wa terways . The e f fe c t s  
a r e  d r amat ic , repre sent sub s tant i al impacts on a var i ety o f  

env i r onme ntal d is c ipl ine s ,  and a r e  f r eque nt ly c o s tly . I n  
some cases , s u c h  a s  the o i l  lo s s  f r om a we l l  in the North 
Sea in m id -1 9 7 7 ,  the cove rage o f  the e f fo r t s  to  hal t the 
flow of o i l  and co ntain  the sp i l l  have be come int e r nat ional 

f r ont-pag e news . 

For th i s  r e ason , as wel l as the ac tual  subs tant ive 
i s sues o f  env i r onme ntal damage re s u l t ing f r om o i l  spi l l s ,  

spec i al emph a s i s  ha s been p l aced on th i s  ar ea . A detai l ed 

anal y s i s  is  contained i n  Appe nd i x A ,  O i l  Spi l l s ,  deal ing 

w i th the r i s k s  involved i n  acc ide ntal d i scharges , spil l s  
at ma r i ne t e rminal s ,  col l i s i ons , and othe r casual t ies that 

migh t damag e the ca r r i e r , sp i l l s  d u r i ng ves s e l -to-ves sel 

tran s fe r , and pipe l ine ac c id e nts . An o i l  spi l l  cause and 

event tree , and prevent ive and mi t igat ive meas ures  fo r 
reduc ing o i l s p i l lage al so ar e desc r i bed . 

Ope rat ional d i s char g es o f  o i l , such as those res u l t ing 

f r om the d i sposal of o i l y  b i l ge wate r s , tank was h ings , and 
bal las t wate r s , we re not con s ide r ed i n  the analys is  o f  

o i l  s p i l l  r i s k s . I t  has been es tabl i s hed that the se con

s t itute the bulk o f  o i l  d is charges as soci ated w i th tank 
ves sel ope rat ions . Howeve r ,  recent national r eg ulat ions 
and pend ing i n te rnat ional convent ions w i l l l im i t  the se 

d i schar ges . Ex i s t ing and pr opo sed U . S .  Coas t Guar d pol l u t ion 

V- 5 0  



prevent ion regulat ions in T i t l e  3 3 ,  Part 1 5 7 , Code o f  

Fede ral  Reg u l at i ons ( 3 3  C FR 1 5 7 ) , a r e  intended to cont r ol 

the d i scharge of o i l y  mi x t u r e s  f r om tanker ope r at ions . 

The se regulat ions are based on  r eq u i r ement s c on t a i ned i n  

the I MCO* I nt e r nat ional Convent ion for  the Pr event ion o f  
Pol l ut ion f r om S h ip s , 1 9 7 3 , but al so inc l ude con s t ra int s 

not inc l uded in  the Convent io n on the locat ion of  seg re

gated ba l la s t  space s .  

Spec i f i c  r equi r ement s o f  3 3  C FR 1 5 7  c once r n i ng 

ope r at ional d i scharg es f r om U . S .  f l ag ves se l s  are  as fol lows : 

• A tan k ves sel may d is char g e  o i l y  mi xtures  f r om 
mach inery space bi lges  if  the ves sel is  mo r e  than 
12 m i l es f r om the nea r e s t  l and , pr oceed ing e n r oute , 
has in ope rat ion an  o i l  d i s char ge mon i to r i ng and 
con t r ol system , and is  d i schar g i ng an  e f f l uent w i th 
an o i l  con t e nt o f  l e s s than 1 0 0  par t s  pe r m i l l i on . 

• Tan k  ves sel s ope ra t ing on inl and wate r s  and sea
go ing tank ves sel s und e r  1 5 0  g r o s s  tons mu s t  e i the r 
retain  on boa r d  o i ly  m i x t u r e s  or  t r ans fer  them to a 
recept ion fac i l i ty .  

• Seago i ng tank ves sel s o f  1 5 0  g r o s s  tons o r  mo r e  may 
d i s charge o i l y  mi x t u r e s  f r om c a r go t an k s  and cargo 
pumpr oom b i lges  into the sea , if  the ves sel i s  mo r e  
than 5 0  n au t i cal m i l e s  fr om the nea r e s t  l and , and 
pr oceed ing e n route , the ins tantaneous rate of  d i s 
cha r g e  of  o i l  doe s  n o t  exceed 6 0  l i t r es pe r m i l e , 
and the total q uant ity o f  o i l  d i schar ged doe s  not 
exceed , for an e x i s t ing ve s sel , 1/ 1 5 , 0 0 0 of the ca r go 
car r i ed , and for a new vessel , 1/ 3 0 , 0 0 0 o f  the total 
quant ity o f  the cargo f r om wh ich the d i schar g e  came . 
The ves sel mus t  have in ope r a t io n  an o i l  d i scharge 
mon i to r i ng and  contr ol sys tem . 

*The ac r onym " I MCO"  s tand s fo r " I nt e r -Gov e r nmental Mar i t ime 
Consul tat ive Organi zation . "  
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S im i l a r  regulat ions have be en pr opo sed for  f o r e i g n  f l ag 

tan k e r s  in U . S .  wate r s . I f  the se regulat ions are fol lowed , 

ope r a t ional d i scharges w i l l tend to be widely d i spe r sed 
ove r the ope n ocean . 

In cont r a s t ,  ac c i d e nt al spil l s  may occur  anywhe r e ,  

espec i al l y i n  coa s tal and i nl and wate r s , i n c l ud i ng harbo r s  
and harbo r  entranc e s . Mo r eove r ,  a c c i de ntal spi l l s  may 

resu l t  in a l a r g e  outf low at a s i ng l e  loca t ion rathe r than 

be i ng widely d i spe r sed as fo r ope rat ional d i scharges . Mo re 

s i g n i f icant adve r s e  env i r onmental e f fe c t s  are expected f r om 
a c c i d e ntal d i scharges o f  o i l , and t h i s  is  th e reason for  the 

focus  of the analys i s . 

The resul ts o f  the analys i s  o f  ac c i d e ntal o i l  sp i l l  

r i s k s  i s  summa r i zed i n  Tab le V- 1 3 , wh ich l i s ts the e s t imated 

numbe r of o i l  s p i l l s  o f  se l ec ted s i z es in f i ve maj o r  geog r aph i cal 
ar eas . The numbe r of  sp i l l s  are  wo r s t  cas e  for  the t ra nspo r t  

o f  1 , 0 00 MMB o f  o i l , and we re determi ned by e x ami n i ng al l 
comb i nat ions o f  th r ee selec ted ma r i ne sh ipp i ng s c e na r i os and 

f i ve al ternat ives fo r s torage con f i g u r a t i on . As expl a i ned 
in Append i x  A ,  the es t imates we re bas ed on h i s to r i cal data 

on tank ve s s el casual t i es , onl oad i ng -o f fload ing a c c i d e nts at 
Mar i ne Te rminal s and on pipel i ne ac cidents . The f i ve 

geog r aph ical a r eas are tho se th r o ugh wh i ch ne a r l y  al l of the 

o i l  would be transpo r ted dur i ng a f i l l  or re f i l l  phas e . 
These areas ar e :  

• Ope n ocean , p r ima r i l y  the No rth  Atl ant ic Ocean , 
th e South Atl ant ic and We s te r n  I nd i an Oceans ; 

• The wate r s  o f  the Gul f o f  Mex i co and the C a r i bbean 
Se a ,  mo re than 50  m i l e s from sho r e , i n  wh ich 
l i gh ter i ng , and o f fload ing s  and load i ng s  at a 
deep wate r po r t  would take place ; 



TABLE V-1 3  
RISK O F  O I L  SPILLS FOR MAJOR GEOGRAPH I CAL AREAS * 

Numbe r of O i l  Spi l l s  Dur i ng Tr anspo r t  of 1 , 0 0 0  MM bbls . ,  
A r ea 1 , 0 0 0  MM bbls . ,  S i z e  of Sp i l l  E xceed i ng : 

o f  
Impact 1 0 0  bbl s .  2 3 8  bbl s . 1 0 0 0  bbl s . 2 3 8 0  bbl s . 

Gul f  Coast * *  
P i pe l i ne 
Rou tes 0 . 8 3 0 . 7 0 0 . 4 5 0 . 2 5 

Gu l f  Coast 
Ha rbo r s  and 
I nland 
Wat e r s  2 . 2  1 . 0  0 . 3 1 0 . 1 5  

Gu l f  Coast 0 . 2 0 . 1 1 0 . 0 3 8 0 . 0 1 8  

Wa ters  of 
Gulf of 
Mex i co and 
C a r i bbean 
Sea 2 . 1  1 . 2  0 . 6 0  0 . 3 8 

Open Sea 4 . 6  3 . 3  2 . 8  1 . 8  

*The numbe r of  o i l  sp i l l s i s  based on  the wo r s t  case 
scena r ios and a l t e r nat ives for each g eogr aph ic  area , as  
d e te rm i ned i n  Appe nd i x  A ( s ee F ig u r e s  A-6  thr ough A-l O ) .  
I n  add i t ion , a l l  numbe r s  are  based upon one f i l l  of 
1 , 0 0 0  MMB . 

* *Based upon 2 5 3  m i l e s  of  p ipe , and a u s age t ime of  
e ig ht  yea r s  ( o i l  p ipe l i ne s  we r e  assumed to be  ful l 
f o r  the ent i r e  span of the approp r i ate alternat ive ) . 
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• The U . S . Gul f Coa s t  and wate r s  f r om the F l o r i da 
Stra its to Texas , wi th in 5 0  m i l e s  o f  sho r e ; 

• Harbo r s  and i nl a nd wat e r s  o f  the U . S .  Gul f Coas t 
inc lud i ng the Chann e l s  connect ing the harbo r s  
w i th the s e a  and the s to r age s i t e ;  

• G u l f  Coa s t  wet l ands and othe r l a nds near the 
pipe l i nes connec t ing a s to r age s i te w i th a 
ma r i ne t e rm i nal . 

The r e s u l t s  presented i n  Table V-1 3  show the f r equency 

w i th wh ich a ma j o r  sp i l l  (mo r e  th an 2 3 8  ba r r e l s  or 1 0 , 0 0 0 
g a l l o n s )  coul d o c c u r  i n  harbo r s  and i nl and wat e rways pe r 
1 , 0 0 0 MMB o f  o i l  t r a nspo r ted . For p i pel i ne accidents  in 

i n l a nd a r eas o f  the Gulf Coas t ,  the es timated i nc idence of a 

ma j o r  sp i l l  i s  0 . 7 0 .  Bo th vessel ca sual t i es and load ing

o f fload i ng acc idents coul d be s i g n i f ic ant cont r i buto r s  to 

ma j o r  spi l l s  in h a r bo r s  and i nl a nd wate rways . O f f sho r e , the 
r i s k  of a ma j o r  sp i l l  (mo r e  than 2 , 3 8 0  ba r rel s or 1 0 0 , 0 0 0 
gal lons ) i s  abo ut 0 . 0 1 8  sp i l l s  pe r 1 , 0 0 0 MMB o f  o i l  t r anspor ted 
i n  coa s tal a reas , 0 . 3 8 spi l l s  in the Gul f ,  and 1 . 8  sp i l l s  in 

the ope n sea . 

Among the o i l  s torage al ter na t i ves are the u s e  of sal t  
dome s i n  No rthe r n  Lo u i s i ana and M i s s i s s ipp i , r oc k  cave rns 

in the nor the r n  M idwe s t  and East , and aboveg r ound and r oc k  
cave rn s to rage i n  t h e  U . S .  Eas t C o a s t  ar ea . O i l  s to r ed on 

the East  Coa s t  cou l d  be impo r t ed d i rectly i nto that area , 
and based on the s to rage of 2 0  MM bbl s ,  the oi l spi l l  r i s k  

t o  the E a s t  Coas t a r e a  is est imated t o  be negl i g ible . For 
the other two s to rage alte rnat ives e i ther  tan k  ba rges  or 

p ipe l i nes c o u l d  be u sed to t r a nspo r t  the oil f r om Gul f Coa s t  
po r t s . O f  the two , the u se of pipel ines involves the lowe r 

r i s k  o f  o i l  spi l l s . Fo r the tr ansport  of 1 0 0  MM bbls the 

pred i c t ed tot al amo unt of o i l  spi l l ed dur i ng ba rge tra nspo r t  
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i s  about f ive times that for pipe l i ne tr anspor t .  Mo re ove r , 
sp i l l s  f r om barges co uld  r e s u l t  in  contam i nat ion of  the Ohio 

and M i ss i s s ipp i Rive r s , wh i le sp i l l s  f r om pipe l ines  wou ld 
co ntami na te mo s tly d r y  g r ound . 

I n  compar i son  w i th the plan to store only 5 0 0  MM bbls , 

the o i l  sp i l l  r i s k s  for any o f  the p r oposed a l ternat ive plans 
to s to re 1 , 0 0 0  MM b b l s  are appr ox imately double . The reason 

for th i s  is  that the numbe r of sh ipme n t s  and load i ng-o f f load i ng 

ope r a t ions are appr ox imately double for the expanded s to r age 

a l t e r na t ive s . The only e xception to th is  is the r i s k  of sp i l l s  

f r om p ipe l i nes wh ich incr eases appr ox imately 3 1  pe r ce nt , c o r r e 

spo nd i ng to the incr eases i n  total leng th . 

Al though the o i l  sp i l l  r i s k s  e s t imated i n  Append i x  A are 

no t seve r e , DOE w i l l  take meas u r es to insure that the r i s k s  

a r e  m i n imal . For th i s  purpose , the DOE would requ i r e each 
o f f e r o r  who subm i ts a bid for the procureme nt and/o r tr ans

po r t  of oil to the SPR s to r age s i tes , to s ubm i t  an e nv i r on
me ntal plan i nd i cat i ng s teps the offeror  intend s  to fol low 

to m i n i m i z e  o i l  po l l u t ion . These plans , as d e sc r i bed i n  
S e c t io n  I I . G ,  w i l l  de ta i l  the u s e  of var ious proced u r e s  and 

equipme nt for prevent ing and mi t igat ing aga i n s t  o i l  s p i l l s . 
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1 .  Ec o l og i cal Impac ts 

Large o i l  spi l l s  may cause ex tens ive damage to aqua t i c  

b i ota . Th is  is  a r e s u l t  o f  the phys ical p r ope r t ies a s  a 

coa t i ng or  fou l i ng agent , the toxi c i ty of some o f  i ts 

components wh ich d i s solve r ead i l y  i n  water , or  i ts tend e ncy 
to f o rm agg r ega tes w i th su spended s ed ime nt and s i nk to the 

bottom where it may be ca r r i ed away f r om the or i g i nal s i te 

o f  the spil l .  D i r e c t  damage occ u r s  pr ima r i l y  thr ough 

smothe r i ng a t tached and f l oa t i ng organi sms , i nc l ud i ng the 
eggs and la rvae of f i sh and shel l f i s h ,  and by foul i ng the 

feathers  of water bi rds . 

Othe r e f fects  are enhanced by the to x i c i ty o f  the o i l , 
s uch as whe n  b i r d s  become coa ted wi th o i l  and i nges t a 

po r t ion i n  at temp t i ng to c l ean thems elves . O i l  a l s o  

tempo r a r i l y  r educes photosynthe s i s  in  p l a nt s  b y  r educ i ng 

l ight  pene t r a t i o n , occas iona l ly by as much as 9 0  pe rcent . 

I n  f r e s h  or  brac k i s h wate r s , o i l  i nter feres  w i th the 

r espi r a t i o n  of aq ua tic  i nsects and la rvae , i nc l ud i ng those  of 

mosqui toes and var ious  fl i es wh ich typical ly occur at the 
s u r f ace . 

The pr ima ry e f fect of sp il led o i l  on benth ic  o r g a n i sms , 

othe r th an  i nter t idal spec i es wh ich may be d i r ec t l y  coated , 
a r i s es f r om the de spos i t ion of c l ay coated w i th organic  

ma tte r and abs o r bed pet r ol eum . The r e  i t  can  cont i nue to  

r el e ase soluble  to x i ns ove r  a long per i od o f  time . Brac k i sh 

doc k i ng a r eas and tur bid , s l ugg i s h  e s tua r i es are  par t icula r ly 
l i ab l e  to develop th i s  type of bot tom s l udge . The i nc r eased 
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biolo g i cal  and chemical  oxygen demand associ ated wi th th i s  

s l udge can deplete bot tom wate r s  o f  d i s so lved oxyge n .  
Howeve r ,  thes e ef fects are gener a l ly loca l i zed , and a r e  mo s t  

s ig n i f icant in  ar eas of chronic  po l l ution , r a ther  than 

wate r s  af fec ted by a s i ng le ma j o r  o i l  spi l l .  

When sp i l led o i l  enter s a saltma r s h , i t  i s  very d i f f i c u l t  

to r emove . The o i l  adhe res to plants , usual ly k i l l i ng the 

parts  expo s ed to the o i l . A f i lm of o i l  ly i ng ove r the so i l  
can also s l ow o r  pr event gas exchange , and pr obably decrease  

the  produc t ivi ty o f  mi nu te mud algae . These algae are 

impo r tan t to the ecosystem .  S l ug g i s h or  non-mo b i l e  animals  

l iv i ng in  the  ma r s h  may also be come fou led ; sho r e  c r abs 

wh ich l i ve i n  s hal low bur rows are par t i c u l a r ly sens i t ive , 

no t only to di rect  contam i na t ion , but to po i soni ng through 

i ng e s t ing harmful quan t i t ies o f  o i l  f r om o i l - fouled food . 

An oi l spi l l  i n  a saltma r s h  can be par t ic u l a r ly damag i ng 

i f  i t  occ u r s  at a time when the shal low " nur s e ry ar eas " 

conta in  large numbe r s  o f  j uve ni le f i sh and shel l f i s h  wh ich 

are l i k e ly to be fou led d i r ectly or  succumb to d i ssolved 
to x i ns . 

Hyland and S chne ider ( 1 9 7 6 )  p r ovi ded a revi ew of pe tro leum 

impacts on ma r i ne o r g a n i sms , popul at ions , commu n i t i es and 
ecosys tems . Table V- 1 4  i s  an extract  summa ry of expe cted 

i ni t ial impacts on va r i o u s  ecosys tems based upon the i r  r ev i ew .  

I t  i s  noted that the po tent ial impact to the ope n ocean 

ecosys tem was asses sed as l ight  due to antic ipated rap i d  
d i spe r s ion and deg r ad a t ion of the spil l ,  and the g e nera l ly 

low vu l ne r abi l i ty o f  ope n ocean organi sms . The mo s t  heav i ly 

impacted ecosys tems no ted we re wetl ands and open estuar i es , 

bays , channels  and harbo r s . We tl ands are  typical ly shal low 
water , so f t  bo ttomed , h ighly product ive sys tems whe re 

V- 5 7  



<: f V1 00 

Type J::nvirorunent 

Open Ocean 

Outer Continental 
Shelf 

Open Es tuarine 
Areas , Bays , 
Channe l s ,  Harbors 

L igh t :  

Light to 
Modera t e ,  e . g . , 
George ' s  Bank 
and Gulf of 
Alaska 

Moderate 
to Heavy : 

Wetlands ; Heavy : 
Narshes and 
Hangroves 

Special Eco sys tems : Unknown : 
Coral Reefs 

TABLE V- 1 4  
SUMMARY O F  EFFECTS OF O I L  ON SOME MAJOR ECOSY STEMS 

Exp ected I n i t ial Impact 

Impac t on pelagic phyto- and �ooplanktonic 
organisms dependent on chance event of 
con ta� ting floating slick. Many organisms 
(part icularly fish) may avo id spill . Neus ton 
commun i t ies (surface dwellers) may be a f fected . 
Not likely tha t o i l  would accumulate in open 
ocean sediments to le thal or sublethal level s .  

Impact on phytoplankton and zooplankton 
populations ligh t .  Spawning population of fish 
larvae severe . Moderate impact on benthic 
sys tecps if oil reaches the. bottom .  

Chronic oil may depress populat ions o f  fish 
and some benthos ; o r  induce changes in s p ecies 
abundance and d i s t ribu t io n .  S p i lled o i l  effecta 
dependent on time of year (s pawning , migrat ion , 
e t c . ) and o il ' s  persis tence . 

Fas t :  

Fas t to 
Modera t e ;  

Fss t  to 
Slow : 

Potent ial serious threa t as result of vulner- Moderate 
ability to spills and s ignificance o f  cs tuarine t o  Slow ; 
functions (nursery and breeding grounds ; high 
productivi t y ;  basis of detritus food chain) . 
Several effects noted : faunal mor t alities 
leading to decre ases in popula t ion dens i t y , 
changes in species abundance and dis trib u t ion ; 
damage to m arsh g rasses after repeated exposure ,  
and decrease in produc t iv i ty ;  damage to mangroves 
and neighbor ing g ras s e s .  

Some repo rts of lethal damage t o  corals exposed Unknown : 
to air and aublethal effects on growth and be-
havior of individuals . One repor t of a l t e red 
community st ructure f rom refinery was tes in 
Puer t o  Rico. 65 

Expec ted Recovery 

Rapid dispers ion and degrad a t ion of o i l .  
Effec tive reproduc t ive and d i spersal 
mechanisms for mo s t  pelagic organisms ( fas t 
immi gra tion of larvae and adul t s ) . 

Fa s t  recovery f o r  phytoplankton and zooplankton 
because of rapid regene ration t imes . Moderate 
recovery to ben thic sys tems if o i l  reaches b o t tom . 

Dependent on flushing cha ra c teris tics , route to 
benthos , shoreline cha ra c ter is tics , and c o�nun i ty 
s t ab i li ty .  Individual year clas s e s  o f  larval 
fauna may b e  severely impac ted . 

Pers i s t ence of o i l  in s ed iments prolongs toxici ty .  
Yet , once o i l  removed , biolog ical success ion may 
be moderste in some areas , s ince generally 
organiams reproduce and d i sperse f airly rapidly . 
Mangroves par t i cularly complex and may take long 
to recover . Ha rsh area at Wes t Falmouth s t ill 
sl ightly affected 5 years a f t er s p i l l .  

Recovery could b e  s low d u e  t o  s t ructural complex i t  
o f  coral communi ties . 



ini t i al impac t s  to detr i tal food webs and breed i ng o r gani sms 
could be heavy , w i th a h igh po tent ial  fo r long term e f fects 

f r om oil  f r ac t ions wh ich pe r s i s t  in  the sed iment s . The 

mag n i tude of impac t to e s tua r i es , bays , channe l s  and harbo r s  
would depend upo n nume rous  phys ical facto r s  s uch a s  s i z e , 

f l u sh i ng act ion , wave expo s u r e  a nd sho r el i ne character i s t ic s . 

a .  Relat ive Vul ner ab i l i ty o f  Organi sms 

Hyland a nd Schne ide r ( 1 9 7 6 ) , i n  rev i ew i ng the e f fe c t s  

o f  pe t r oleum o n  t h e  ma r i ne e nv i ronment , summa r i zed the 

i n i t i al impac t s  of  pet r oleum on  va r i o u s  ma r i ne populat ions 
a nd commu n i t i e s . Table V-I S  conta i ns the autho r ' s  summary , 

a nd po i nts out that bi rds  and the subtidal of fsho r e  bentho s 
we r e  e s t imated to be the mos t  heav i ly impac ted components of  

the mar i ne fauna . B i rd s  c a n  become oil  coated r e s u l t i ng in  

a lo s s  of  buoyancy ( d r ow n i ng )  o r  i nc r eased heat lo s s  (pneumon i a ) . 

I ng e s ti o n  o f  o i l  can  r e s u l t  i n  d i r e c t  tox i c  mo r tal i ty ,  or , as 

D i e t e r  ( D I - 0 9 9 )  po i nted o u t , an osmo t ic imbal ance lead i ng to 

dehyd r at io n . D i et e r  also no ted that expe r ime ntal o i l i ng of 

bi rd eg g s  has led to dec reased hatch i ng a nd pos s ibly d i r e c t  

tox i c i ty f r om t h e  a r omat i c  compound s .  T h e  subt idal o f f sho re 
benthos ca n be heav i l y  impacted i ni t ial ly due to a g e ne r a l ly 

h igher  vulne r a b i l i ty than other be nth i c  commu n i t i es , a nd the 

p e r s i s te nc e  of o i l  in the subs trate . 

b .  Rel a tive Tox i c i ty o f  O i l s  and Pe t r o l eum Products  

weathe red c r ud e  ( c r ude which has los t the l ighter  f r ac t ions ) 

has been r epo r ted to be l e s s  tox i c  than f r e s h  c r ude . I n  
th i s  rega r d , the expe r imental o i l  sp i l l s  conduc ted by B e nd e r  
e t  al . ( BE - O O l )  a r e  wo r th no t ing . U s i ng s em i -enclosed 

s ec t ions  of a me sohal i ne salt  ma r s h  o f f  the Yor k Rive r 

(Vi r g i n i a ) , wh ich we r e  dosed w i th f r es h  and a r t i f i c i al ly 
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TABLE V - i S  
SUMMARY OF EF FECTS O F  O I L  ON POPULAT IONS AND COMMUN I T I ES 

Community or 
Population Type 

P l ankton 

Neuston 

Benthic Communi ties 

Light to 
Mode rate : 

Unknown : 

Rocky Intert idal Ligh t : 
(with 
exceptione . 
e . g . , Tan)2iCO 
� spill) 

Sandy or Muddy Modera t e :  
Int ertidal 

Expected Degree of Ini tial Impact 

Impact dependent on chance event of contact ing Fa s t  to 
floa ting s lick. Decrease in population dens i ties Moderate : 
may have effect on local produc tiv i ty .  Grea tes t 
d�nger to small local breeding populations 
composed of larval fish. 

Chance o f  contact high eince commun i ties exist Unknown : 
on or near surface. Contamina tion reported . 
but effects unknown . 

Mortali ties lead to decrease in population d en
e i t ies and age dis tributions ; changes in species 
abundance and dis tribution; imbalances between 
in terac ting popula tions . 

lIardiness of o rganisms. Mos t damage f rom 
coating leading to suffocation or loss o f  
purchase o n  subs trates . 

Impac t increased by pers istence of oil in 
uncons olidated subs tra tes . Chance for 
grea ter mortali ties eince infaunal organisms 
may be more sensitive than rocky inter tidal 
organisms that have developed defense 
mechanisms for living in rigorous and 
variable environments . 

Fas t :  

Moderat e ,  

Expected Recovery 

Effective reproductive and dispersal 
mechanisms for mos t  phyto- and zooplankton 
in open waters (populations dens e .  widely 
dispersed ; individuals ubiqui tous . prol ific , 
grow quickly to maturi ty) . Local breeding 
populat ions of larval fish and shellfish 
may take much longer to recover. 

Ecology poorly unders tood . 

Oil rapidly removed by waves . Popu lat ions 
rapidly res tored since individuals grow and 
reproduce rapidly . 

Persis tence of oil in sediments prolongs 
toxic effects . 
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Commun i ty o r  
Popu la tion Type 

S ub t idal ,  
Offshore 

Fish 

Birds 

Mammals 

TABLE V - l 5.  
S UMMARY OF E FFECTS OF O I L  O N  POPULAT I ONS AND COMMUN I T I ES ( CONT I D ) 

Heavy : 

Ligh t t o  
Moder a t e :  

Heavy : 

Ligh t :  

Exp e c t e d  Degree o f  Ini t ia l  Impact 

Impa c t  increased by persis tence o f  'o i l  in 
uncons o l id a t ed sub s t r a t e s .  Chance for grea t e r  
mo� t a l i t ies s i nce many sub tidal organisms m a y  b e  
m o r e  s en s i t ive t h a n  rocky inter tidal �rganisms 
that have developed defense mechan isms f o r  
living i n  rigorous a n d  var iable environmen ts . 

?oss ib i l i ty of avoiding spil ls ; some resistance 
o f f ered by mucous c oa t in g .  Grea tes t danger 
t o  local breed ing populat ions i n  confined wa ter
ways ( increased chance o f  contac t ;  sens i t iv e  
l a rv a l  fo rms presen t ;  adults d i s play complex 
breeding behaV ior) o r  benth ic f ish in heavily 
pollu ted sub s tra tes . 

Hortality f rom ing e s t io n  of o i l  drople t s  snd 
coat ing (loss o f  body heat and buoyancy) . 
Mor t a l i t ies lead to decrease in populat ion 
den s i t i e s .  

In compar ison t o  o t h e r  groups , marine mammals 
not ex t r emely abundant along mos t coas t s .  
Impac t dependent o n  chance event o f  small 
popu lat ion con t ac t ing f loa t ing s lick. Due t o  
mob i l i t y ,  mos t mammals c a n  probably avoid 
heavily-polluted areas . Conclusive evidence 
of mortali t ie s ,  due t o  oil pollution , i s  r a r e .  
Possible e f f e c t s  include inges t ion o f  t oxic 
o il droplets during grooming ; loss o f  thermal 
insulation an�/or wa t erproo fing , due t o  coating ; 
and irri t a t io n  of eyes and exposed mucous 
m�bran e s .  Ev� ,  irri t a t ion reporte� � f te� 
� s p i l l  ond spill in Alaska . 

S low : 

Fa s t  t o  
Mode ra t e :  

Slow: 

Slow, if 
Populat io n  
Ser iously 
Af fec ted : 

Exp e c t ed Recovery 

P er s i s t ence of o i l .  Possibly , slow r a te of 
b iological succes s io n  for complex , h i gh ly 
s tr u c tured commun i t ies f ound in some sub
t idal areas where ab i o t i c  fac t or s  have b e en 
h i s to r i c ally c on s t an t .  

E f f e c t ive reproduct ive and dispersal mechanisms 
for mos t pelagic popu l a t ions ( f a s t  immigra t i o n  
o f  l a rvae and adul ts ) . Lo cal breeding popula
t ions may take much longer t o  recover . 

Individuals long-lived ; low fecund i ty ;  
gregari ous b ehavior increases chances o f  
los ing e n t i r e  popUl a t ion . 

Individuals long-lived ; low f e cundity--hence , 
time for recovery increased . Also , some 

mammals nea r ex t inc t i on .  H oweve r ,  no suppor t ive 
evidence fo r los s o f  en t i r e  popula t ions as 
r esult o f  oil p o l lu t ion . 



weath e r ed South Lou i s i ana crude , the au tho r s  r ecor ded 
impacts to the sal t ma r sh f r om wea thered c r ude wh ich we re , 

on the who le , as  g r eat as fresh  c r ude . I n  bo th the f r e s h  
and wea thered plots  ( r e l a t ive t o  contro l s ) , ma r s h  g r as s  

p r od uc t ion a n d  benth i c  fauna dec l i ned , wh i l e  per iphyton 

b i omass i nc r eased . Phytopl ankton prod u c t i o n  s u f fe r ed a 

s ub s tan t i al de c l i ne immed i ately after o i l i ng ,  only to 

r e cove r f u l ly in sev� n  days . 

Re cent r esea r ch on the photo-o x i da t i on of  N umbe r 2 fuel 

o i l  r e vealed th at two g r oups o f  tox i c  compounds ( pe r oxides  
and carboxyl i c  acids ) r es u l ted f r om i r r ad i at ion of  the fuel 

oil  wi th ar t i f i c i al l i gh t .  Th is  i s  a fur ther i nd i ca tion 

that weather i ng may not detox i fy at  leas t some type s of 

petr oleum a nd pe trol eum p r oducts . 

c .  B i o l ogical  Recove ry 

Hyland and Schneider  ( HY-O O I )  i n  r ev i ew i ng the  impacts 

of  petrol eum on the ma r i ne envi ronme nt ,  assessed the expe cted 
r ecove ry o f  maj o r  popul a t ions , communi t i es and e cosys tems 

f o l l ow i ng o i l  contami nation . The autho r s ' a s s e s sments are 
con tai ned in Tables V-1 4  and V-I S .  The open ocean 

e cosys tem was rega rded as  hav i ng the fas te s t  expec ted 

r e cove ry d ue to a r apid d i spe r s ion and deg r ad a t i o n  of  the 

o i l  comb i ned wi th a rapid r e cove ry of any af fected bi ota 

thr ough repr od u c t i o n  and immigration  of  ad u l t s  and l a r vae . 

Wetland s  and es tuar i es , bays , channe l s  and h a r bo r s  we re 

e s timated as  havi ng the s lowes t  recove ry r a tes . Recove ry of 
a wetland could  be appr e c i ably h i nde red by the per s i s tence 

of o i l  in the sed ime nts . E s tuar i es , bays , channe l s  and 
har bo r s  could be s low to r ecove r if l o cal breed i ng popul at ions 

o f  f i sh or she l l f i s h  we r e  heav i l y  damaged . The populations 

and commun i t i e s  expected to have the s l owe s t  r e cove ry we r e  
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the subtidal of fshore be nthos , b i r d s , and , i f  heav i l y  

impac ted , aqua t i c  mamma l s . Pe r s i s te nce of  o i l  i n  the sub

s tr ate and a pos s ib ly s l ow r ate of biolog i ca l  succe s s i o n  

i n  some commu n i t i es were no ted as  facto r s  i n  the s l ow r ecove ry 

of  subtidal  of fsho r e  benth i c  commu n i t ies . B i r d s  and mamma l s  

could be s l ow t o  r ecove r d u e  largely t o  l ong l i f e spans and 

l ow fecund i t i e s . 

G . L .  Chan (CH - 1 5 7 )  r epor ted no l ong term e f fe c t s  of a 

1 9 7 1  spi l l  o f  8 4 0 , 0 0 0  gal . of  Bunker  C i n  San F r an c i sco Bay . 

Asses s i ng r e c r u i tme nt for f ive yea r s  fol low i ng the sp i l l ,  

C han noted s ig n i f icant inc r eases i n  popu l a t ion dens i t i es of 

some spe c i e s  of inter t idal  mo l l u s k s  wh ich had been heav i ly 

impacted by the sp i l l .  Nadeau and Berggu i s t  ( NA- 0 0 9 ) made 

f o l l ow-up observa t ions of a sp i l l - impacted a r ea in Pue r to 

R i c o  where 2 4 , 0 0 0  bbl of  Vene zuelan c r ude had washed ashore 

f r om the tan k e r  Zoe Colocot r o n i s  in 1 9 7 3 . Th r ee yea r s  af te r  

the sp i l l ,  r ed mang r ove ( Rh i zopho r a  mang l e )  and black  mang r ove 

( Av i c i n n i a  n i t i ta )  h ad d i ed-o f f  i n  pa r t  of the impact area 

where sed iments  s t i l l  contai ned h igh l eve l s  of  pe trol eum 

hyd r oca r bons . E p i benth i c  commu n i t i e s  i n  tu r tl e  g r a s s  

( Thal ass i a )  bed s , i n i t i a l l y  impove r i shed as  a resul t o f  the 

s p i l l ,  h ad beg un to r ecove r three yea r s  l a ter , as  had the 

Tha l a s s i a  i nfaunal commu n i ty .  C e r t a i n  fauna i n  the mang r ove 

p r op root commu n i ty ,  also  heav i l y  impac t ed , had beg un  

r epopul a t io n  dur i ng the  three  year  spa n .  K r ebs and B u r ns 
( KR- O O l )  s u r veyi ng the r ecove ry of  sal t ma r s hes contam i na ted 

by a 1 9 6 9  spi l l  of numbe r 2 fuel o i l , fou nd that recove ry o f  
f iddle r  c r ab ( Dca  pugna x )  popul at ions was s t i l l  i ncomplete 

s even year s l a ter . The autho r s  attr i buted the l ong term 
r eduction  in the c r ab populat ion to the per s i s te nce of  to x i c  

o i l  compone nts i n  the sed iments of  the sal t ma rsh  wh ich l ed 

to d i rect  mo r tal i ty o f  j uve n i l e  c r abs and impa i rment of  
l ocomo tor ac t ivi ty and  gene r a l  behav i o r  i n  ad u l t s . H e r shner 
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and Moore ( HE-1 6 4 )  per fo rmed a pos t-c leanup as se ssment of the 

1 9 7 6  Chesapeake Bay sp i l l  of 2 5 0 , 0 0 0  g a l l ons of number  6 o i l . 

S el ect i ng Vanc l u s e  Shores  as a mo n i tor i ng s i te for eight  
mo nths follow i ng the  spil l ,  no s i gn i f i cant sho r t  term e f fects  

co uld  be  de tected i n  populati ons of the  i n tert idal mussel 

Mod iol u s  dem i s s us or  th e Ame r ican oys ter (C rassos trea 

v i rg i n i c a ) . Sna i l s  ( L i ttor ina i r r o r a ta ) , i n i t i al l y heav i l y 

r ed uced i n  numbe r s , appeared to be r ecove r i ng at the end o f  

the s tudy pe r i od , wh i l e  the ma r s h  g r as s  ( Spar t i na al te r n i f l o r a )  

exh ibi ted an i n c r ease  i n  s tand i ng c r op and dens ity .  The 

auth o r s  hypo thes i z ed that the impact of th e sp i l l  was m i n i 

mi zed by the relat ively low tox i c i ty o f  the spil l ed o i l , the 

time of year ( do rmant ) , and the wave and t i dal act ion of the 

shorel i ne .  

I n  summa ry , the impact and subseque nt b i olog i cal 
r ecovery o f  an area follow i ng a pe trol eum sp i l l  w i l l  depe nd 

upon a complex va r i ety o f  facto r s  such as the type o f  
mat e r i a l s p i l led , t ime o f  year , ene r gy character i s t ics  of 

the impac ted a r ea ( t idal exchange , wave act ion , etc . ) , 

vulnerabi l i ty o f  the biolog i cal communi ty , and dynam i c s  of 

the af fec ted populat ions such as tu r nove r rates and fecund i ty .  
Imposed upon these facto r s  i s  the c leanup ope r a t i o n  i tsel f 
( r esponse t ime , tech ni ques , etc . ) . B i o l ogi cal r ecove ry may 

requ i re only a few mo nths for some commu n i t i es , to seve ral 

years . 

d .  Effects  o f  C h r o n i c  O i l  Po l l u tion  

The or ig i na l  subsect ion contai ned i n  FES  7 6- 2  presents  

an ove rv i ew o f  s tud i es conducted i n  ma r i ne ar eas sub j e ct to 
chron ic low- l evel o i l  po l l u t ion and the potent ial  ef fec t s  of 
ch r o n i c  expo s u r e  on ma r i ne popul at ions . As such , th i s  

ma ter ial i s  not af fected b y  expans ion and accel e r a t i on of the 
SPR prog r am .  
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e .  S umma ry of E ffects on  Mar i ne Orga n i sms 

Recent r e s ea r ch i nd i cates that weathe r ed c r ude may not 

nec e s sa r i ly be less to x i c  to ma r i ne biota than f r es h  c r ude . 

B e nd e r  et al e ( Be-O O l )  dete rmi ned that the ove ral l impac ts of  

weath e r ed c r ude on  expe r imental plots i n  a mesoh al i ne ma r sh 

we r e  as  g r eat as f r e s h  c r ud e . I t  has also been fou nd that 

pho to-o x i da t io n  ( a  weathe r i ng proces s )  of N umbe r 2 fuel o i l  

c a n  y i el d  h ighly to x i c  compounds s uch  a s  pe roxides  and c a r bo 

xyl i c  acids . 

E xpans ion o f  the SPR to 1 0 0 0  MMB ove r a s l i ghtly l o ng e r  

per i od o f  t ime ( 1 9 8 5 ve r s u s  1 9 8 3 for  the ba s e  case ) wou l d  

r es u l t  i n  a h ighe r  pr obabi l i ty of  o i l  sp i l l s  i n  a g i ven 

po r t io n  o f  the ma r i ne t r a nspo r t  phase  of  the pr o j ect ( open 

ocean , Gul f of  Mex i c o/C a r i bbean , Gul f Coas t ,  East Coas t ,  a nd 

i nl a nd wate r s ) .  The f r equenc i es of  o i l  sp i l l s  g r eater  than 

1 0 0 0 ba r r e l s  ove r the total ma r i ne tr anspo r t  l i fe of  the 

pr o j ect are  given  i n  Appe nd i x  A .  The f r equenc i es noted a r e  
about twi c e  that expected fo r the ba s e  p r og r am ( 5 0 0  MMB ) . 

As such , expans i o n  o f  the S PR prog r am i nc r eases the r i sk o f  

ecol og i cal damage f r om the p r o j e c t  as a who le . The g r eates t 

r i sk a r i se s  f r om t r a nspo r t  ope r a t i ons i n  the Gul f Coas t ,  
E a s t  Coa s t  and i nland wate r s  s i nce these a reas a r e  nea r or  

cont iguou s w i th the  biologi cal ly pr oduct ive wetland s , 

e s tua r i e s , a nd other  f i n  and s he l l f i s h  habi tats o f  the 

coas tal z one of  the U n i ted S t ates . The C a r ibbean t r a ns fe r  
phas e ( Sc e nar i o  C ,  Append i x  A )  could also  have a h igh  r i sk 
o f  ecolog i cal damage f r om a large spi l l ,  as sum i ng that the 

t ransfer  po i nt wou l d  be r ela tively c lose  to sho r e . The open 
ocean and Gul f of  Mexico t r anspo r t  phases a r e  no t cons ide r ed 
" wo r s t  cases " s i nc e  i t  i s  assumed a spi l l  i n  the se a r eas  

would  not r each the coas tal ecosys tems . I t  should  be noted 
that the f r equency of  a spi l l  g r eater  than 1 0 0 0  ba r re l s  i n  
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the " wo r s t  case " t r anspo r t  phases a r e  ve ry l ow fo r each 

a l t e r n a t ive to the or i g i nal case of  5 0 0  MMB . A l a r ge sp i l l  

i n  these zones cou ld  have s evere  impac t s  on  the af fected 

ecosy s tem , r equi r i ng up to s eve ral year s for biolog i cal 

r ecove r y .  T h e  mag n i tude o f  impac t  wou l d  v a r y  w i th nume r ous 

facto r s ,  ment ioned in  ea r l i er subsec t ions , r ang i ng f r om 

the type of  pr oduct  i nvo lved , t ime of  year , r ap id i ty and 

e f fe c t i ve ne s s  of  cont a i nment and cleanup , and the b i o log ical  

characte r i s t i c s  o f  the  impac ted envi ronme nt .  

As an ad j unct to ma r i ne tr anspo r t  o f  o i l , there i s  the 

po s s i bi l i ty that r ive r ba rge transpo r t  could be u t i l i zed i f  

an i nland s a l t  dome ( e . g . , northern  Lou i s i ana o r  south e r n  

M i s s i s s ipp i )  we r e  t o  b e  u sed f o r  storage . The fr equency of  
a spi l l  ( la rge r than 1 0 0 0  bbl ) for  th i s  transpo r t  mode ove r 

the l i fe of  the p r o j e ct i s  qui te low . A large sp i l l  dur i ng 

ba r ge t r a nspo r t  could a f fect an extens ive a r e a  along the 

s ho r e l i ne of  the r i ve r  due to rap i d  t r a nspo r t  of  the sp i l l  

by c u r rents . Such a spi l l  could h ave a s ig n i f i ca nt shor t-term 

impact to the ecology o f  the affected a r ea , espe c i al ly 

comme r c i al a nd spo r t  f i s he r i es wh ich are  ext e ns ive along the 

M i s s i s s ipp i Rive r . Recove ry of  the impacted a r ea should be 

r e l a t ively r ap id due  to the h igh f l u sh i ng r ate of the r i ver 

and the broad b i ol og i cal bas e  ava i lable for r epopul a t ion . 

2 .  Ecological  E ffects o f  Onsho r e  Spi l l s  

An o i l  sp i l l  o n  shore mu st always b e  con s idered pos s ible , 

although the pr obabi l i ty i s  r el a t i vely low . Mech anical 

fa i l u r e  such as  wel lhead s hear i ng of f ,  the ruptu r e  of  a 
p ipel i ne f r om a n  ext ernal impac t , the fa i l u r e  o f  a va lve , 

a r e  al l po s s i b le . Human fa i l u r e  cou l d  a l s o  c r eate a sp i l l ,  
and mu st be we ighed for consequenc e s . 
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Tankage a r ea spi l l s  are contai ned i ns ide safety d i k es . 

Only sp i l l s  outs ide of the area , such as a pipel i ne ruptu r e , 

wo uld be expected to c r eate an adve r s e  eco l og i cal  effect . 

S uch a spi l l  could occ u r  as a r e s u l t  of  a r uptu r ed p ipe or a 

sheared we l lhead , howeve r ,  a comb i nation  of  safety devices 

and the fact tha t the pressure on the oil  in  the we l l  wou l d  

r apidly r e ach eq ui l i br i um would pr obably l imi t the vo lume o f  

s u c h  a sp i l l  to l e s s  th an a hund r ed bar re l s . 

Sma l l  p ipe l i ne leaks  can be total ly contai ned i n  the 

soi l be fore they move a g r eat d i s tance ho r i zontal ly o r  

downwa rd i f  the quant ity i s  sma l l  enough . Chr onic  leak s ,  i f  

und e tec ted , may travel long d i s tances both ho r i z o ntally and 

downwa rd . I f  po rous  bac k f i l l  i s  used i n  a tr ench made i n  

impe rmeable mate r i a l , the o i l  wou ld fol low the cou r s e  of 

leas t res i s tance a nd migr ate al ong the p ipel i ne w i thin  the 

tr ench . This  usual ly can be el imi nated eas i ly w i th no 

env i r onme ntal cons equences . 

I n  e i ther the G u l f  Coas t or East  Coas t r eg i ons sma l l  
sp i l l s  on land s ho u l d  p r esent few c leanup pr oblems . Howeve r ,  

the veg e tat i on and s o i l  organisms would pr obably be d e s t r oyed 

loca l ly by e i ther  the o i l  or the c l eanup oper at ion , wh ich 
usual ly cons i s t s  of  remova l of  the contami na ted so i l . The 

pos s i ble excep t i o n  wou ld be large t r ees that could s urv ive if 

the c leanup we r e  r ap i d . 

The d e s t r u c t i o n  of the vegetation wou l d  tempo r a r i ly 
d i splace wha teve r an imals  l i ved i n  the area pr i o r to the 

sp i l l .  Mos t  anima l s  wou l d  be able to avo i d  the sp i l l  ar ea , 

and wou l d  not be h armed . Revegetation can be a s s i s ted by 

r eseed i ng and r eplanting a f te r  the c leanup is  comple ted . 
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I f  an o i l  sp i l l  i s  not c leaned up promptly , but perm i t ted 

to con t i nue fo r seve ral days the effects wou l d  be much mo r e  

ex tens ive , and the fo l lowing c leanup mo r e  d i f f icu l t .  I f  the 

sp i l l  we r e  ca r r i ed by sur face wate r th e effects  would be 
f e l t  by the aqua t i c  o r g a n i sms in  the s tr eams and thr oughou t 

the d r a i nage sys tem a f fected by the sp i l l . 

3 .  Ecolog i cal E f fec ts o f  Spi l l s  of  Re f i ned Products 

Sp i l l s  of  r e f i ned pe tr o l eum products  ar e general ly mo r e  

harmful tha n tho se of c r ude petr oleum . To i n s u r e  " wo r s t  case " 
eval uation , the ca tas trophic l o s s  of a compl e te tank e r  of 
abou t 3 5 , 0 0 0  DWT was cons ide red . Two r e f ined p r oducts  

we re selec ted for th is  eval uation : Numbe r 2 Fuel Oil  and 
B un k e r  " C . "  The wo r s t  case area fo r s uch a d i saster  was a 

u . S .  po r t ,  whe r e  tank e r s  of  that  tonnage a r e  f r equently 
found . In  the po r t  area the loss wou l d  have the g r eates t 

env i r onme ntal e f fec t .  C a r r i ed by tidal c u r r e nts , the products 

wo u l d  be widely d i s tr ibu ted thr oughou t the h a r bor  unless  
c leanup and contai nment we re promp tly i n i t i ated to  pr otect 
s ens i tive areas . The spil led p r oducts  wo u l d  be washed 
a sho re , and e nter the smal l bays and wetl and s  ad j o i ning 
the h a r bor . 

T ides and e s tua r i ne c i rcu l a t ion wo u l d  d i s t r ibute the 

prod ucts  in bo th s u r face and s ubsur face wate r s . S i nce mo s t  

re f i ned p r od u c t s  ar e l i gh te r  than water they wil l gene ra l l y  

move wi th th e n e t  fl ow of sur face water in  a seawa r d  di rect ion , 
bu t tu r bu l ent m i x i ng can also d i s tr i bu te the o i l  thr oughou t 

the water co l umn as an emu l s ion  and through d i spe r s ion of 
t i ny o i l  d r oplets . The net landwa rd flow wou l d  carry  the se 

mate r i al s  ba c k  i nto the har bor , spr ead i ng the pr od ucts  

widely th roughout  the sys tem . The oi l may e nter ma r i ne food 

webs through plank to n i c  or  be nth i c  organi sms . 
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The l ig h t e r  petr ol eum p r oducts  conta i n  h igher concent r a t i ons 
of the mo r e  to x i c  consti tuent s of pe tr ol eum . When washed 

ashore q u i c k l y  after  a sp i l l , and be fore  lo s s  by evapo r a t i o n  

or bu r i al i n  sed i ments , these r e f i ned products  can cause 

w id e spr ead los ses of  ma r i ne orga n i sms i n  wetland s . I f  the 

p r od uct  shou l d  be come bu r i ed w i th i n  sed ime nts whe re anaerobic  

cond i t i ons ex i s t ,  deg r ada t ion could  take year s .  I n  th i s  

event , the product wou l d  r epre sent a long - term ecolog i cal 
hazard  wh ich could s ig n i f i cantly impede the speed of  bi olog i cal  
r ecovery w i th i n  the impac ted a r ea . 

Bunk e r  C i s  a heavy r e s idual fuel o i l  wi th a p r opens i ty 
fo r wate r - i n-o i l  emu l s ions . Th i s , comb i ned w i th i t s  high 

v i scos i ty causes  i t  to  tend to rema i n  at the sur face , whe re 
mechani cal r e cove ry o r  r emova l i s  fac i l i tated . S i nce it  

wou l d  r ema i n  at the sur face a spi l l  of  Bunker  C wou l d  

endang e r  the ma r i ne b i r d s  i n  the h a r bor and adj acent we tl ands 

if control  and c leanup we r e  no t p r omptly i n i t i a ted . Other 
ma r i ne fauna , espe c i a l ly benthn ic  communi t i es , could be 

heav i l y  impac ted by a spi l l  of Bunker C ,  al though b i olog i cal 

r ecovery shou l d  be r e l a t ively rapid . 

4 .  Reg i onal Ove rv iews 

Th is  po r t ion of the chapter br i efly summa r i zes appr opr iate 

po r t ions of the f i nal E nvi ronmental Impac t S tateme nt fo r the 
Mar i t ime Admi n i s tr a t i o n  Tanker Con s t r u c t ion P r og r am ,  wh ich 

in turn d r ew f r om CEQ s tud i es on supe r tank e r  po r t  s i tes . 
Tho se element s extrac ted have some r eg ional s ig n i f i cance and 

a r e  appr opr i a te to the cons ide rations of  the SPR .  
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a .  Tex as Gul f Coa s t  

The biologi cal produc t ivi ty of the ma r i ne env i ronment 

o f  the Gul f of Mex i c o  is lowe s t  in  ope n wate r s , i nc r eases 

towa rd the coa s t  and is g r eates t i n  the e s tua r i es . An o i l  

sp i l l  i ns ide a Texa s bay wou ld have a g r eater potent ial  f o r  

s ig n i f icant eco l o g i cal impacts than a s im i l a r  spi l l  f u r ther 

o f f sho r e . The shal low bay wa ters prov ide less vol ume for 
d i l u t ion o f  to x i c  oil components , and the slow f l u s h i ng 

character i s t i c s  o f  the es tua r i ne sys tems wou ld r e s u l t  in  a 

longe r contact t ime fo r ma r i ne orga n i sms w i th the spi l l ed 

o i l . Depe nd i ng upon the t ime of year , f i n  and s hel l f i s h , 

espec i al ly la rvae and j uve n i l e s  u s i ng the es tuary as nu r s ery 

habi ta t ,  could be s ubj ec ted to long-term impac t s  through 

loss o f  a s ubs tant ial  po r t ion o f  th e year-clas s .  Re cove ry 
followi ng an e s tua r i ne sp i l l  could r equ i r e yea r s .  

winds and c u r rents have been es timated to dr ive sp i l l ed 
o i l  towa rd the Texa s coa s t  appr ox imately 6 0  pe r cent of the 

t ime . Bar r i er i s l a nds along appr ox imately 3 0 0  mi les  of the 

Texas coas t protect bay s and e s tua r i es f r om mo s t  ef fec ts of 

o f f sho r e  o i l  s p i l l s . The smal l t idal ope n i ng s  th rough th e 

i s l a nds wou ld probably i nh ib i t  the moveme nt of l a rge vol umes 

of o i l  i nto the es tua r i es . As a r e s ul t ,  the ma j o r  shor t-term 

impac ts wo u l d  occ u r  at the ba r r i e r beac hes whe r e  a la rge 

po r t ion of an oil spi l l  wou l d  mo s t  l i ke ly be s t r a nded . 

I nter t idal and s u b t idal benth i c  commu n i t i es wo u l d  pr obably be 

the mo s t  heav i l y  impac ted compone nts of th e ecosys tem . The 
impac t to wate r fowl wo u l d  probably be m i n ima l s i nce they 

sho uld be protec t ed by the ba r r i e r  i s l a nd s  f r om the ma j o r  

force  o f  a sp i l l . Pel ag i c  o r ga ni sm r e s id i ng i n  the o f f sho r e  

a r ea wo u l d  b e  af fec ted p r ima r i ly thr ough l o s s  of the mo r e  
suscep t i ble la rval and j uve n i le s tages wh ich corne i nto 
co ntact w i th the contam i nated water s trata . 
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Low- leve l co nti nuous sp i l l s  in  the Gul f o f  Mex i co are  

not  l i k e ly to  r each th e sho r e . Soluble  f r ac t ions from th i n  

o i l  f i lms shou ld b e  d i l uted e nough to pr eve nt damage to 

swimm i ng organ isms . C h r o n i c  o i l  contam i nat ion of  some Gul f 
Coas tal areas has been associ ated w i th pas t o f f sh o r e  d r i l l i ng 

ope r a t ions on the Gul f Coas t ,  but its  e f fects  have no t been 

r epo r t ed .  

b .  Southeas ter n Coastal Area of  Lo u i s i ana 

The areas  mo s t  vulner able to o i l  spi l l s  along the Lou i s i ana 

coa s t  are the e s tuar i es . O i l  dr i f t proj e c t ions ( bas ed on 

r eg i onal w i nd s  and local cu r r ents ) i nd i cate that th e ( s upe r tanker ) 

s i te mo s t  d i s tant f r om the shore w i l l  have the leas t effect 

be cau se a po tential  spi l l  the re wou l d  pr obably not reach the 

es tua r i ne areas . 

E s tuar i ne a r e as of  Lou i s i ana are flanked by levees and , 
on the Gul f s ide , usual ly by ba r r i e r  i s l a nd s . Th i s  c o n f i g u

r a t i o n , coupled wi th a gentle s lope , has p r od uced a nutr ient

r i ch env i r onme nt that now suppo r t s  ove r four m i l l ion ac r e s  

o f  estu a r i ne marshl ands -- one o f  the wo r ld ' s  mo s t  extens ive 

coastal  we tland areas . The c l ima t i c  r eg ime p r ov i des h igh 

s o la r  rad i at i o n , abundant r a i nfall  and a w i nd sys tem that 

i nter acts w i th the phys ical s e t t i ng i n  s uch a way that 

pr imary prod u c t ion suppo r t s the la rges t f i s hery in the 

U n i ted S t ates . The pr i nc ipal comme r c i a l  spe c i es are menh ade n  

a n d  shr imp . Th ese spe c i e s  depend on the e s tuar i es f o r  
habi tat and/o r n u r s e r y  area and for detr i tal  food -- the 

p r od uc t  of  ma r s h g r as s  d i s integ r a t io n .  

O i l  d r i f t  p r o j e c t ions we r e  based o n  a hydrodynamic  

nume r i cal  mode l .  By us ing four  w i nd cond i t ions , local t ides 
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and ba thyme t r y , the hypothe t i cal o i l  spi l l s ne a r e s t  sho re 
moved e i ther  no r thwe s t  towa rd T imbal i e r  Bay , Lou i s i ana , or  

no r the as t towa rd Baratar i a  Bay , Lou i s i ana . Oil  spi l l s 

f u r the r into the Gul f d i d  not imp i nge on the shorel i ne s  or  

e s tua r i es . Oil  spi l l s  at both s i tes usually a s s umed an  
eas t-we s t  o r i enta t i on and moved somewhat fas te r  than  d r i f t 

p r o j ections  based s o lely on  w i nd s . 

E f fe c t s  r e su l t i ng f r om an  o i l  spi l l  wou l d  be potent i a l l y  

mos t  seve re i n  the e s tua r i es . I f  r epeated o i l i ng s  occu r r ed , 

val uable oys ter g r ounds located i n  t h i s  area co u l d  be 

d e s troyed . O i l  could tempo r ar i ly damage ext ens ive areas of  
ma r s h  g r as s ,  the reby el imi na t i ng o r  r educ i ng impo r tant 
spawn i ng a nd nu r se r y  g r ound s . Mos t of  the ma r s h  fauna i s  
l ocated nea r the bounda ry between the g r a s s  z one and deepe r 

e s tua r i ne water s .  I f  o i l  enters  the e s tu a r i e s , i t  i s  

bel i eved that i t  w i l l  conce ntrate i n  t h i s  bounda ry a r e a  and 

thereby pos s ibly c a u se h igh mo r tal i t i es to these forms and 
damage the f i s he ry spe c i e s  s in ce they use th i s  area for 
p r o tec t ion , spawn i ng and nursery g r ounds , and as  a food 

sour ce . The l a r va l  and j uve n i l e  s tages of the f i shery 

spe c i es use the t idal pas ses into and out of th e e s tua r i es 

as  m i g r atory r o utes . I f  o i l  reached these areas d u r i ng s uch 
a movement , j uve ni le mo r ta l i t i es could have seve r e  e f fe c t s  

on later  f i s h  harve s ts . Damage t o  the Gul f sho r e l i ne f r om 

sp i l led o i l  w i l l  pr obably be mi nimal un1e s s  the o i l  concentrates 

in  the l i tto r a l  c u r rents  wh ich are u sed as  a migr atory a i d . 
The mos t seve r e  e f fect of f sho r e  wou l d  p r obably be damage to 

the spawn i ng wate r s  or feed i ng g r ounds used by the f i she ry 
spec i es . 
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c .  Atlant ic  Coast Reg ion 

Th e c i r cu l a t i o n  of coastal wate r along the Maine coa s t  

i s  g e ne r a l ly sou thwa rd dur i ng the coo l e r  mo nths of  the year . 
T h i s  c i rcula t ion i s  d r iven pr ima r i ly by d e ns i ty e f fects 

a s s o c i ated wi th local r iver  d i scharges and mod i f i ed by 
r eg i onal w i nd s  and i s  mos t  vigorous  in early  spr i ng .  I n  
au tumn , when w i nd s  ar e r e la t i vely weak and r i ve r d i scharge 

i s  low , the ci rcula t i on i s  s l ugg i s h .  T idal cur r e nts dom i nate 

the c i r culat ion of near -coas tal wate r s  but the detai l s  of 

the c i rcula t ion  ar e not wel l k nown . The compl icated geome try 
of  th e coa s tl i ne ma k e s  i t  d i f f i c u l t  to deve l op s impl e  

ma thema tical  s imu l a t ion mod e l s  that adequa tely desc r i be the 

near s ho r e  c i rcula t ion that would  play a domi nant role i n  

mov i ng o i l  s l i c k s  r es u l t i ng f r om acc idents t o  s h ips  or  at the 
termina l . 

O i l  wo uld  have seve re e f fects  on the i nt e r t idal o r gani sms 

l i v i ng on the r ocky shor e l i ne .  O i l  would  a l s o  l i k e ly enter 
the sma l l  we tland a r eas and cove r th e sma l l  beaches at the 

head of sma l l  cove s in  the area . Data on ma r i ne commu n i t i e s  

of i nter t idal  rocky sho r e l i ne s  are adequate t o  pe rmi t 

qua l i tat ive a s s e s sments of  damage f r om the s t r anded o i l . 
Less  d a ta i s  ava i l able for wetland a r eas and i nforma t ion 

needed fo r as ses sme nt of  damages to aqua t i c  organi sms in  the 

coa s tal wate r s  or on the cont inental s he l f  is inadequate for 

r e l i able assessme nt s .  The s tudy conc luded tha t such o i l  
spi l l s  cou l d  pos s ib ly cause local i z ed pe rmanent changes i n  

communi t i es o f  mar i ne organisms . 

O i l  sp i l l s at sea on the lowe r port ions of  th e Atlant ic  
Coast  wou l d  p r obab ly present  increased hazards  f r om po l l u t i o n  

of  beaches and wetl ands due to eas i e r  acce s s  f r om ope n 
water . Gene r a l i z a t ions are ne cessary because of the 
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wide va r i ety of  pos s ible s i tes al ong the coas t ,  and the wide 

r a nge of  va r i ables a f fec t i ng each as a sepa rate s i te fo r 

cons ide r a t i o n . 

D .  Summa ry o f  Cumu l a t i ve Impa c t s  

Cons ide r a t i o n  o f  cumulat ive impa c t s  become s mo r e  

impo r tant w i th exami na t ion  o f  the i nc r ease i n  the S tr a teg i c  

P e t roleum Re se rve f r om 5 0 0  t o  1 , 0 0 0  MMB , and the acce l e r a t i o n  

i n  a t ta i n i ng t h e  or ig i nal  s to r age goa l s . 

Cumu l a t ive impac ts  can be cons ide red i n  two ways : 

those  th at are  add i t ive because of  the loca t ion  o f  two or  

mo r e  fac i l i t i e s  in  the  same a rea , o r  those  where  the impac t 

r e s u l t s  f rom two or  mo r e  ope r a t ions at the same fac i l i ty .  

S i nce the s i tes have not been selec ted , the me thodology 

fo r add i t ive impac ts  because of  p r ox i mi ty is not val id  in a 

p r og r ammat ic eva l ua t i on -- al though i t  mu s t  be a ma j o r  

cons ide r a t i o n  i n  s i te-speci f i c  exam i na t i o n  of  the cumu l a t i ve 

e f fects  wh en two ca nd i d a te s i tes are co-l oca ted o r  i n  c lose  

pr ox im i ty .  

E s t imat i ons o n  a pe r -s i te bas i s  we r e  made i n  FES 7 6- 2 , 

and h ave been upda ted i n  t h i s  suppleme nt . Howeve r ,  the 
amount of  o i l  s to r ed by fac i l i ty type has been mod i f ied , 

and t h i s  d a t a  was contai ned i n  Table I - I  i n  Chapter I o f  

th i s  suppleme nt . Us i ng t h i s  revi sed capac i ty fo r pr oto

type s , the fo llow i ng Tables V-1 6  thr ough V- 2 4  of cumu l a t i ve 

e f fects  have been d e r i ved . 
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TABLE V-1 6  
CUMULATIVE I MPACTS - MAX I MUM LOCAL 

STORAGE OF PRODUCT (WORST CASE ) 

Gulf Coas�1 2 10 MMB of Crude in Existing Solution Caverns 

Hegligible eadssions from storage caverns 
He emissions at te�nsl ( one cycle) 
Filling phase l  1 , 952 tons 
Withdrawal p�asel 2 ,425 tons 

Brine disposal l 
Produced during solution aining - none 
Produced during displacement - 2 . 1 2  x 1 08 bbls 

with oil ( initial f i l l )  
Area affected if brine disposed o f  i n  the Gu l f  

during initial fill and subsequent cycling 
Maximum area of > ppt increase 
in salinity ( assumes no vertical mixing) - 1 , 080 acres 

Water requirementO I 
Required for solution aining - none 

Required for displacement - 2 . 2 1  x 1 08 bbls fresh 
( one emptying ) water, or 

275 acres 

Effects of construction I 
Direct expenditure- $ 2 10 - $ 1 15 
�utal employment -- 1 , 662 - 1 , 125 aan-years 

Effects of operationl 
Direct expenditure- $ 1 . 1 per year 

1Utal employment- - 1 6 5  persons 

Gulf Coas t l  605 MHB o f  Crude i n  Hew Solution Caverns 

Hegligible emissions from storage caverns 
He emissions at terminal ( one cycle ) 
Filling phasel 5 , 116 tons 
Withdrawal phase l 6 , 988 tons 

Brine disposal l  
Produced during solution mining - 4 . 6  x 1 09 bbls 
Produced during displacement - 5 . 95 x 1 08 bbls 

with oil ( one refi l l )  
Area affected if brine disposed o f  i n  the Gulf during 

solution mining and subsequent cycling 
Maximum area of > ppt increase 
in salinity ( assumes no vertical mixing) - 1 , 100 acres 

water requirements I 
Required for solution mining - 1 . 76 x 1 08 bbls 

fresh water , or 
- 4 . 5  x 1 09 bbls sea water 

Requi red for displacement 
( one emptying) 

- 6 . 4 1  x 1 08 bbls fresh water 
- 5 . 95 x 1 08 bbls sea water 

.790 acres 

Effects of construction I 
Direct expenditure- $761 - $945 
1Utal employment . - 1 2 , 919 - 2 1 , 858 man-years 

Effects of operation I 
Direct expenditure- $ 1 . 7  per year 
1Utal employment-. 181 persons 

- In mil lions of dollars . 
_. Includes direct, indirect , and induced employment . 



f 
-.J 
0'1 

TABLE V-I 7  
CUMULATIVE IMPACTS - MAX IMUM LOCAL 

STORAGE OF PRODUCT ( WORST CASE ) 

AIR 

LAND USE 

WATER 

SOC 10-
ECONOMIC 

Gulf Coast l  9 5  HMB o f  Product i n  New Tanks 

Tank Painting - 285 tons of HC 
Floating roof Tanks l 
Standing DC 10S8 - 3 lbs/day 
Withdrawa l HC loss - 26 tons ( one cycle) 
I� emissions at terminal ( one cycle) 
Filling phase I 838 tons 
Withdrawal phase l 1 , 097 tons 

1900 acres 

Minor impacts 

Effects of conetruct ion l 
Direct expenditure* $570 - $ 1 140 
Total employment* * 4 . 5  x 105 - 6 x 105 man-years 

Effects of operation I 
Direct expenditure $ 1 2 . 0  per year 
Total employment. * 3 250 persons 

* In mil lions of dollars 
** Includes direct , indirect, and induced employment . 

Gulf Coas t l  90 MHB o f  Crude i n  Existing Salt Mines 

He vapor loss from salt mines - 70 lbs/hour 
He emissions at terminal ( one cycle) 
Filling phase l 794 tons 
Withdrawal phase � 1 , 0 39 tons 

40 acres 

Minor impacts 

Effecte of construction I 
Direct expenditure* $81 - $1l5 

Total employment * *  2 250 man-yeare 
Total increase in persona l income -

Effects of operation I 
Direct expenditure* $ . 24 per year 
Total employment* * 1 person 

! 
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Gulf Coast. 15 MMB of Product in New Tanks 

Tank painting - 45 tons of HC 
Floating roof Tanks . 
Standing HC loss - less than l Ib/day 
Withdrawal HC loss - 4 tons . ( one cycle ) 
HC emissions at termina l .  
Fil ling phase . 1 12 tons 
Withdrawal phase. 173 tons 

300 acres 

Minor impacts 

Effects of construction. 
Direct expenditure. $90 - $180 

TABLE V-1 8  
IMPACTS - MAX IMUM LOCAL 
OF PRODUCT ( EXPECTED)  

Gulf Coast. 80 KHB of Product in New Rock Mines 

HC vapor loss from rock mine - 70 lbs/hour 
HC emissions at terminal ( one cycle) 
Filling phase . 70S tons 
Withdrawal phase - 924 tons 

1200 acres 

Minor impacts 

Effects of construction . 
Direct expenditure* $320 - $480 

SCCIo- Total employment* *  7 . 1  x 104 - 9 . 4  x 104 man-years Total employment 8.67 x 103 man-years 
ECONOMIC Effects of operation . Effects of operation. 

Direct expenditure $ 1 . 9  per year Direct expenditur� $ 1 . 3  per year 
Total employment. * S I S  persons Total employment * *  6 persons 

* In millions of dollars 
** InclUdes direct , indirect, and induced employment. 
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TABLE V- 1 9  
CUMULATIVE IMPACTS - MAX I MUM LOCAL 

STORAGE OF PRODUCT ( EXPECTED)  

Gulf Coaatl 530 MMB of Crude in New Solution Caverna 

Negligible eaias tona from atorage caverns 
He emiaaions at terminal ( one cycle) 
Filling phaael 4 . 61 5  tona 
Withdrawal phaae l 6 , 1 2 1  tona 

Brine diapoaal l 
Produced during aolution min '.ng - 4 . 02 x 109 bbls 
Produced during diaplacement - 5 . 24 x 1 08 bbla 

with oil ( one ref i l l )  

Area affected if brine diapoaed o f  i n  the Gulf 
dur ing aolution mining and aubaequent cycling I 

Maximum area of ) ppt increaae 
in aalinity ( aaa�ea no vertical mixing ) - 2 , 130 acrea 

Water requiremental 
Required for aolution mining - 3 . 3 1 x 109 

Required for diaplacement 
(one emptying) 

610 acres 

Effecta of conatruction l 

- 3 . 6l x 109 
- 5 . 11 x 1 08 
- 5 . 24 x 1 09 

Direct expenditure. $618 - $6l1 

bbls freah water 
bbla aea water 
bbla freah water 
bbla aea 

Total employment • •  1 1 , 81l - 1 8 , 92 1 man-year a 
Effecta of operation l 

Direct expend iture· $2 . 49 per year 
Total employment· · 1 2 5  peraona 

Gulf Coaat l  l 3 5  MMB o f  Crude i n  Exiating Solution Caverna 

Negligible emiaaiona from atorage caverna 
He emiaaiona at terminal ( one cyc le ) 
Filling phaae l 2 . 013 tons 
Withdrawal phaae l 2 , 1 1 4 tona 

Brine diapoaa l l  
Produced during aolution mining - None 
Produced during diaplacement - 2 . 36 x 1 09 bbla 

with oil ( initial f i l l )  

Area af fected i f  brine diapoaed o f  in the Gulf during 
initial f i l l  and aubaequent cyclingl 

Maximum area of ) ppt increaae 
in aalinity ( aaa�ea no vertical mixing ) - 1 , 2 10 acre� 

Water requirementa l 
Required for aolution mining - None 

Required for diaplacement - 2 . 38 x 108 bbls fresh water 
(one emptying ) - 2 . 36 x 1 08 bbls sea water 

350 acrea 

Effects of construction I 
Direct expenditure· $ 2 3 5  - $ 3 53 
Total employment· · 1 , 865 - 3 , 130 man-years 

Effects of operationl 
Direct expenditure· 
Total employment · ·  

$4 . 1 per year 
201 persons 
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TABLE V- 2 0  
CUMULAT IVE IMPACTS - MAX IMUM 

SUBSTITUT ION OF CRUDE O I L  ( EX PECTED ) 

Gulf CoastJ 120 MMB of Crude in Bxisting Salt Hines East Coast J 20 MMB of Crude in Existing Rock Hines 

HC vapor loss from salt mines - 70 lbs/hour HC vapor loss from rock mine - 70 lbs/hour 
HC emissions at terminal ( one cyc le ) He emissions at terminal ( one cycle ) 
Filling phaseJ 1 , 058 tons Fil ling phase J 1 7 6  tons 
Withdrawal phase J 1 , 386 tons Withdrawal phaseJ 2 3 1  tons 

100 acres 100 acres 

Minor impacts Minor impacts 

Effects of construction J Effects of construction J 
Direct expenditure. $108 - $ 180 Direct expenditure· $ 9 . 8  - $ 2 3 .  
Total employment·· 3000 man-years Total employment·· 1400 man-years 

Effects of operationJ Effects of operation J 
Direct expenditure. $ . 38 per year Direct expenditure· $ . 17 per year 
Total employment·· 1 person Total employment · ·  2 persons 

----- --_.-

• In mil lions of dollars 
.* Includes direct , indirect , and induced employment . 

I 
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TABLE V- 2 1  
CUMULATIVE IMPACTS MAX IMUM 

SUBST ITUTION OF CRUDE O I L  (WORST CAS E )  

AIR 

LAND USE 

WAT ER 

SOC 10-
ECONOMIC 

Gulf Coast l  9 0  MMB o f  Crude i n  Existing Salt Mines 

He vapor loss from salt mine � 70 bls/hour 
He emissions at terminal ( one cyc le )  
Filling phase l 794 tons 
Withdrawal phasel 1 , 0 39 tons 

40 acres 

Minor impacts 

Effects of construction I 
Direct expenditure. $ 8 1  - $ 1 35 
Total employment • •  2 , 250 man-years 

Effects of operationl 
Direct expenditure. $ . 29 per year 
Total employment • •  1 person 

• In mil lions of dollars 
*. Includes direct , indirect, and induced employment . 

No East Coast Storage 
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TABLE V- 2 2  
CUMULATIVE I MPACTS - MAX I MUM SUBST ITUTION 

OF CRUDE O I L  (WORST-CASE )  

AIR 

WATER 

lAND USE 

SOCIO
ECONOMIC 

Gulf Coast a 700 MMB of Crude in New Solution Caverns 

Negligible emissions from s torage caverns 
He emissions at terminal ( one cyc le ) 
Filling phas e ;  6 , 174 tons 
Withdrawal phase a 8 , 085 tons 

Brine disposa l a  
Produced during solution - 5 . 31 x 109 bbls 
Produced during displaGement - 6 . 90 x 1 08 bbls 

with oil ( one ref i l l )  

Area af fected if brine disposed o f  in the Gulf 
during solution mining and subsequent cycling a 

Maximum area of > ppt increase 
in salinity ( assUmes no vertical mixing) - 3 , 600 acres 

Water requirements a 
Required for solution mining - 4 . 36 x 109 

Required for displacement 
(one emptying) 

910 acres 

Effects of construction a 

- 4 . 79 x 109 
- 7 . 38 x 1 08 

6 . 9  x 108 

Direct expenditure· $896 - $ 1 092 

bbls fresh water 
bbls sea water 
bbls fresh water 
bbls sea water 

Total employme nt· · 1 5 , 680 - 24, 990 man-years 
Effects of operationa 

Direct expenditure. $ 3 . 29 per year 
TOtal employment. . 165 persons 

• All dollar amounts in millions of dollars • 

• •  Includes direct , indirect ,  and induced employment . 

Gulf Coas t ;  2 10 MHB o f  Crude i n  Existing Solution Caverns 

Negligible emissions from storage caverns 
He emiss ions at terminal ( one cyc le ) 
Filling phase a 1 , 852 tons 
Withdrawal phase ; 2 , 435 tons 

Brine disposal a 
Produced during solution mining - None 
Produced during displacement - 2 . 12 x 1 08 bbls 

with oil ( initial f i l l )  

Area affected if brine disposed o f  i n  the Gulf during 
�nitial f i l l  and subsequent cyclinga 

Maximum area of > ppt increase 
in salinity ( assUmes no vertical mixing) - 1 , 080 acres 

Water requirements a 
Required for solution mining - None 
Required for displacement - 2 . 2 1  x 1 08 

(one emptying ) - 2 . 1 0 x 1 08 

275 acres 

Effects of construction; 
Direct expenditure. $210 - $ 3 15 

bbls fresh water 
bbls sea water 

TOtal employment . .  1 , 667 - 3 , 334 man-years 
Effects of ope ration a 

Direct expenditure. $ 3 . 7  per year 
TOtal employment. . 185 persons 
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TABLE V- 2 3  
CUMULATIVE IMPACTS - MAX I MUM 

SUBSTITUTION OF CRUDE O I L  ( EXPECTED )  

Gulf Coast l 1 2 0  MMB of Crude in Bxisting Salt Mines 

HC vapor loss from salt mine - 70 lbs/hour 
He emissions at terminal ( one cycle ) 
Filling phase l 1 , 058 tons 
Withdrawal phase l 1 , 385 tons 

100 acres 

Minor impacts 

Effects of construction I 
Direct expenditure* $108 - $180 
Total employment* *  3 , 000 man-years 

Effects of operation I 
Direct expenditure $ . 38 per year 
Total employment* * 1 person 

Bast Coastl 2 0  MMB of Crude in Existing Rock Mines 

He vapor loss from rock mine - 7 0  lbs/hour 
He emissions at terminal ( one cycle ) 
Filling phasel 176 tons 
Withdrawal phase l 23 1 tons 

100 acres 

Minor impacts 

Effects of construction I 
Direct expenditure* $ 9 . 8  - $23 
Total employment* *  1 , 400 man-years 

Effects of operation I 
Direct expenditure $ . 17 per year 
Total employment* *  2 persons 

* All dollar amounts in mil lions of dollars . 
* *  Includes direct , indirect, and induced employment . 
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TABLE V- 2 4  
CUMULATIVE I MPACTS - MAX I MUM 

SUBSTI TUTION OF C RUDE OIL ( EXPECTE D )  

AIR 

WATER 

LAND USE 

SOCI(}-
ECONOMIC 

Gulf Coastl 625 MM8 of Crude in New Solution Caverns 

Negligible emissions from storage caverns 
He emissions at terminal ( one cycle ) 
Filling phasel 5 , 5 1 2  tons 
Withdrawal phase l 7 , 2 19 tons 

Brine disposal l 
Produced during solution - 4 . 74 x 109 bbls 
Produced during displacement - 6 . 19 x 108 bbls 

with oil ( one ref i l l )  

Area affected i f  brine disposed o f  in - the Gulf 
dur ing solution mining and subsequent cyclingl 

Maximum area of � ppt increase 
in salinity ( assumes no vertical mixing) � 3 , 220 acres 

Water requirements I 
Required for solution mining - 3 . 88 x 109 bbls fresh water 

- 4 . 26 x 109 bbls sea water 
Required for displacement - 6 . 67 x 1 08 bbls fresh water 

(one emptying) - 6 . 19 x 108 bbls sea water 

812 . 5  acres 

Effects of construct ion. 
Direct expenditure · $800 - $975 
Total employment·. 1 4 , 000 - 22 , 3 12 man-years 

Effects of ope rationl 
Direct expenditure $ 2 . 94 per year 
Total employment· · 147 persons 

--� -------

• All dollar amounts in millions of dollars . 
* .  Includes direct , indirect, and induced employment . 

Gulf Coast l  2 3 5  HHB o f  Crude in Existing Solution Caverns 

Negligible emissions from s torage caverns 
HC emissions at terminal ( one cycle) 
Filling phase l 2 , 0 7 3  tons 
Withdrawal phase l 2 , 7 1 4 tons 

Br ine disposal .  
Produced during solution mining - None 
Produced during displacement - 2 . 36 x 1 09 bbls 

with oil ( one ref i l l )  

Area af fected i f  brine disposed o f  in the Gulf during 
solution mining and subsequent cycling 

Maximum area of � ppt increase 
in salinity ( assumes no vertical mixing ) - 1 , 210 acres 

Water requirements I 
Required for solution mining - None 

Required for displacement - 2 . 38 x 1 08 bbls fresh water 
(one emptying ) - 2 . 36 x 1 08 bbls sea water 

350 acres 

Effects of construct ion . 
Direct expendLture· $235 - $ 352 
Total employment· · 1 , 86 5  - 3 , 730 man-years 

Effects of operation . 
Direct expenditure $ 4 . 1 per year 
Total employment· · 207 persons 

---- --





VI . M I T I GATI NG MEASURES AND UNAVOI DABL E  
ADVERSE ENV I RONMENTAL I MPACTS 

In g e ne r al t e rm s  the m i t ig a t i ng me a s u r es th at we re  

appl i c a b l e  to the S t r at eg i c  Petro l e um Res e rv e  when the  

v o l ume wa s e s tab l i shed w i th a g o al o f  5 0 0  MMB r ema i n  val id 

for a n  expanded 1 , 0 0 0  MMB SPR . Me a s u r e s  hav i ng s i te 

spe c i f i c  appl i c at i o n  rem a i n  use f ul and appr op r i at e , s ince 

the s h i f t  i s  not to  enlarge i nd iv idual  s i te s , but  to 

i n c r ease the number o f  s i tes to be used in the p r og r am .  

Th e a c ce l er a t io n  of  pe t r o l e um d e l iv e r i es to meet the 

new g oal s w i l l  i n c r e as e  the vo l um e s  o f  pe t r o l e um to be moved , 

i n  some c a s e s  by as  much as four  t ime s , thr ough s e l ected 

ma r i ne t e rm i na l s  d u r ing a spe c i f i c  t ime fr ame . Th i s  wi l l  

i nc r e as e  the s tat i s t i c al pr obab i l i ty o f  ac c id ental  sp i l l ag e  

and w i l l  inc r e ase th e quan t i ty o f  em i s s io n s .  Bo th factor s 

s u ppo r t  g r ea t e r  emph a s i s  on  m i t ig at i ng me as ur e s  to r e d uc e 

the adve r se env i r onmental  impacts  to a m i n imum . 

A .  M i t iga t i ng Meas u r e s  

1 .  Gener al M e as u r e s  

a .  U s e  o f  E x i s t i ng S to r ag e  Spac e 

The mag n i tud e o f  the e nv i r onme ntal  impac ts , o r  po tent ial 

impac t s , is  g e n e r a l ly more s ig n i f i c an t  w i th new c o n s t r uc t io n  

than wi th t h e  u s e  o f  ex i s t i ng f ac i l i t ie s . T h e  or ig i na l  goal 

f o r  the S PR was 5 0 0  MMB , a nd the 3 7 0  MMB po ten t i a l ly ava i l ab l e  

s to r ag e  vo l ume i n  e x i s t i ng fac i l i t ies  p r ov id e d  a s u b s t an t i al 
m i t ig a t i ng f ac tor i n  the impact o f  the pr og r am by l im i t i ng 
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the deg r ee of  new constr u ct ion . w i th the p l a nned i ncrease 
to  1 , 0 0 0 MMB the r eq u i r eme nts fo r new construct ion may be 

e xpe cted to in c r ease by a facto r of app r o x imately fou r . 

Th i s  rep r e s ents a me asure of  the s cope and magn i tude o f  the 

pos s ible impac ts on the env i r onment c r eated by the expans ion 

and acce l e r a t ion o f  the SPR . 

b .  Location 

S i nce var ious  opt ions  as to  the actual s i te s  are ope n , 

the comb i nat ions repres ent al t e r nat ive s  wh ich , i n  themselve s , 

o f fe r  a ve ry  e f f e c t ive way o f  m i t ig a t i ng the adve r se ef fects 
on the env i r onme nt of  the total S PR sys tem . Th i s  f l e x i b i l i ty 

e x i sts  at bo th the reg i o nal and local l evel s .  I n  the regi onal 

app r oach , fo r e xample , sur f ace fac i l i t i e s  may be located 

only in tho s e  a reas th at do not have any appr e c i able s e i sm i c  
r i s k  ( s uch a d i f fe re nce e x i sts i n  the A t l a n t i c  C o a s t  reg ion 

be twe en the nor thern  and southe r n  extremes , as an example ) .  

W i th in local areas  ecolog ical impac ts can be m i t iga ted by 

locat ing s to r age s i te fac i l i ty compone nts and p ipe l i ne routes 

away f r om h i ghl y  p r od u c t ive we tland s , breed i ng a r e as , n e s t

ing a reas , t idal  i nl e ts and o f fshore ban k s  and ree f s . 

I n  add i t io n  to f l e x i b i l i ty in  actual location , cons ide r a
t ion  o f  t ime o f  con s tr u c t ion  can a l s o  reduce adve r se impac ts . 

I f  a pipe l i ne is  to be r u n  th rough we tland s , the con s tr uc t ion 
can be t imed to mi nimi z e  d i s r upt ion of  br eed i ng , n e s t i ng or 

mig r a t io n  in  that  are a .  

Once the r e l a t i ve impac ts o n  spec � f i c s i te s  and routes 

are  de te r m i ned , prog r ams to we ight the env i ronmental advan

tages can be d e r ived and translated i nto e ng i nee r i ng spe c i 

f i ca t i ons and t ime tables fo r cons t r u c t ion . 
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c .  Acc ident Risk Redu ction 

The risk of  oi l spi l l s  and a t tendant fire  haz ards are 

an ever-present factor in petro l e um han d li ng operat ions . 
There are practices whi ch can b e  emp loyed during the deve lopme n t  
and operation of  the S trategic  Petroleum Reserve s i te s  whi ch 

wou l d  reduce the risk o f  spi l ls and fire s . Genera l ly ,  such 
risk reduction equipment and technique s  are emp loyed as 

s tandard practice througho u t  the petro l e um indus try . D uring 

con s truct ion at the s torage caverns the risk of b lowouts can 

b e  great l y  reduced in some operations through the u s e  of 

b lowou t  preventers on dri l l i ng rigs . D uring we l l-workover 
operations , depre s s uring the system wi th s tr i c t  contro l o f  

potent i a l  igni t ion s o urces coul d  s ub stanti a l ly reduce the 

risk o f  accidents . Radiographic inspection o f  a l l  pipel ine 
welds , c a thodi c  protec tion o f  b uried pipel i ne s  and proper 

identi f i cation of pipe line locat ion can greatly reduce the 
chances of p ipeline spi l l s . 

Redundant high and l ow pre s sure detection mechani sms as  

wel l  as p ump vibration and high temperature detection devi ces 

integrated into the oi l de l i very sys tem can great ly reduce 
the probab i l i ty of  sp i l ls res ul t ing from equipmen t  fai l ure . 
Downhole s a fety valves can a l s o  b e  employed for certain wel l  
des igns in order to reduce the vol ume o f  o i l  spi l led i n  the 

event of maj or damage to the we l lhead during the s tatic  
s torage phas e  o f  the program. 

The u s e  of spe c i f i c  equipment , ins trumentation and 
operational procedures is a f unction of the detai led sys tem 
des ign.  As thi s  detai l e d  des i gn is deve l oped , appropria te 

oi l spi l l  risk reduction measures wi l l  b e  incorprated i n to 

the syst em cons i s te n t  w i th the goal s  and operational phi losophy 

of the SPR . Human error i s  by far the mos t  common cause of  
oi l spi l l s .  Proper training and c lose s upervis ion of  bo th 

termin a l  and s it e  operations personne l i s  the mos t  e f f ec t i ve 

means of  reducing the risk o f  spi l l s  caused by  human error . 
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�� P ipel i n e s  

T h e  s a f e ty and ac c id e n t  s t and a r d s  r eq u i r ed on p ipe l i ne s  

w i l l  b e  pa r t i c u l a r ly b e ne f ic i al i n  l e s s e n i ng the s tat i s t ic al 

pr obab i l i ty of an event wh i c h  wo u l d  be de s tr uc t ive to th e 

e nv i r o nme n t . P i pe l i ne s  r eq u i r ed fo r the s tor ag e fac il i ty 

h av e , o r  w i l l  h ave a n umber o f  featur e s  i n te nded to avo id 

r uptur e o r  co r r o s i o n  damag e .  The de s ig n  is  fo r th e cond i t ions 

tha t  m ig h t  be impo s ed by the wo r s t  s to rm r ec o rded in the 

l a st c e nt ur y , wi th appr opr i a te sa f e ty fac to r s . The p ipe s 

w i l l  be coated ex t e r nal ly w i th an asphal t- s and m i x t ur e or  

co al tar  e name l  fo r co r r os i o n  protec t io n .  The p i pe l i ne s  

w i l l  also co n t a i n  sa c r i f ic i al z i nc anodes t o  l e s s e n  i n t e r nal 
co r r o s io n . 

We l d i ng w i l l  j o in the p ipe s ec t io n s , w i th X- r ay ve r i f i c a t ion 

of  each we ld . I n  o f f sho r e  i n s t al l at ions th e p ipel i ne w i l l  
b e  l owe red onto the s e a  f l o o r  and hyd r aul i c a l ly j e tt ed beneath 

the s e a  bed . S af e  c l ear ances w i l l  be pr ov ided at p ipel i ne 

c r o s s i ng s . O f f s ho r e ,  p ipes  w i l l  be lowe r ed to pr ov ide at  

least  th r e e  f e e t  o f  c lear anc e .  On s ho r e , in  ac cor danc e w i th 

i nd u s try pr ac t i c e , p i pe l i n e s  w i l l  b e  pl ac ed bene a th ex i s t i ng 

l ine s ,  e x c ep t  wh e r e  i t  i s  m o r e  pr ac t i c a l  and pe rm i s s ab le to 

l owe r e x i s t i ng l i ne s .  

Back f i l l i ng o f  p i pe l i ne t r enches  wil l be g iv e n  car eful  

a t tent ion , pa r t ic u l a r ly at  beach and s ur f z o ne s  to avo id 

e r os i o n  or  l i tto r al c u r r en t s  wh i c h  m i g h t  a f f e c t  the p i pe

l i ne .  P ipe l i ne r o u tes wo uld avo id bar r i e r  i s l ands and tida l  

pas s e s  wh i c h  a r e  o f  spe c i al impo r t ance to b i rds  and mig r a to r y  

aq ua t ic l i fe .  
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Pipelay i ng d i tches wi l l  be bac k f i l led and spo il ban k s  

l owe r ed t o  appr ox imately t h e  or ig i na l  conto ur t o  pr eserve 

the natur al gr ound water patter ns ; this wi l l  m i n im i ze po s t

con s t r uc t ion e f fe c t s . 

e . P ipel ine C on s t r uct io n  Me thod s 

The techn ique s o f  p i pe l i ne co ns t r uc t i o n  s e l ec t ed for 

use wi th r eg ard to the new pipe l i ne s  r eq u i r e d  for the 

S t r at eg i c  Pe t r o le um Rese rve will minimize the pr obab le 

e f fect on the env i ro nment . The me thods wi l l  vary acco rd i ng 

to the natur e of the s o i l , the lo cal cond i t ion s ,  t e r r a i n  

conf ig u r at ion , p i pel i ne s i ze and c o n s tr uc t i on sc hedul es . 

Thr ee bas ic mod e s  wi l l  be ava i l ab l e  to mee t  the needs 

for p i pe l ine cons tr uc t io n ,  a nd wil l  pr ov id e  rel i ab l e  me thods 

of con s t r uc t i o n . The s e  methods inc lud e  conven t ional land 

l ay for dry l and cons t r uc t i on ; conv e n t i o na l  push d i tc h  and 

f l o t at ion canal . A four th mode of cons tr uc t ion cal led the 

" mod i f ied push d i tc h "  has appl icat ion in some we tl a nd 

te r r a i n  whe r e  the 'wa ter leve l s  ar e e i th e r  con s tant or 

pr ed i c table . 

( 1 ) C o nve nt ional Land Lay C on s t r u c t ion 

Th i s  me thod i s  appl icable to dry l and p ipe l ine 

cons t r uc t io n . I t  app l i e s  to areas whe r e  the g r ou nd is 

c apabl e  o f  suppo r t i ng he avy equipme nt . P ipe i s  i ns tal led 

in d i tches excav ated by s t andard d i tch ing mach i ne s  and 

backho e s .  The p ipe l i ne i s  assembled above the g r ound lev e l  

and lowe red i nto the prepared d i tch . Fo llow-on bac k f i l l  

a nd c l e a nup i s  the n  accompl ished by convent ional c o n s t r uc t ion 
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eq u i pme nt . Th i s  i s  a pr ac t i c al me thod i n  a r e a s  o f  h ig h e r  

elev a t i o n s  whe r e  water i s  not  g e ne r al ly a n  imped ime nt . 

Typi c al co nd i t i o n s  immed i ately fo llow i ng l a nd lay 

co n s t r uc t i o n , a nd seve r al mon ths  a f te r  bac k f i l l i ng , a r e  

s hown i n  F ig u r e  VI -I . E x c av a t i o n  r equ i r ed to t al s  abo u t  8 2 0 0  

cub i c  yards  pe r m i l e ,  b u t  back f i l l i ng w i l l  r e tur n the 

t e r r a i n to the o r ig i nal c o n tou r s ,  a nd no rmal veg e tat i o n  w i l l  

r e tur n .  

( 2 )  C o nven t ional P us h-D i tch  C o ns t r uc t io n  

Whe r e  wa te r depths ar e r e aso nab ly s table and p r ed i c t able , 

i ncl ud i ng swampy a r ea s , c o nvent ional push- d i tc h  c o n s t r uc t io n  

i s  u s ed . I n i t i a l ly the r ig h t-o f-way i s  c lea r ed . Heavy 

e q u i pme n t , u s ual ly wo r k i ng f r om mats , e x cav a tes  a d i tch o f  

r eq u i r ed depth . Af ter  th i s  i n i t i al p u s h- d i tch  h a s  bee n 

pr epared , a n  i n i t i a l  " p u s h  s i te"  i s  e x c av a t ed . The p i pe l i ne 

i s  as sembl ed at the the " pu s h  s i te , " i n c l ud i ng we l d i ng , 

i n spec t io n  a nd p ipe co at i ng . The f ab r i c ated p ipe i s  th e n  

moved f r om the " pu s h  s i t e "  a nd floated i n to pl ac e ,  i n  

s e c t i o n s  u p  t o  sev e r al m i l e s  i n  l e ng t h , u s i ng fl o a t s  to 

p r ov ide bo uyancy . Wh e n  the p ipe i s  p r op e r l y  po s i t i o ned o n  
t h e  s ur f a c e  o f  th e d i tc h  th e floats  ar e r emoved and the p i pe 

s in k s  i n t o  po s i t i o n .  Bac k f i l l  and cle anup i s  th e n  ac compl i s hed 

w i th c o nve n t io nal heavy c o ns t r uc t io n  equ i pme �t wo r k i ng f r om 

ma t s .  

Typ i c al c o nd i t io n s  f o l lowi ng p u s h- d i tch  co n s t r uc t i o n , 

and seve r a l  ye a r s after  bac k f i l l i ng ,  a r e  shown i n  F ig u r e  VI -2 . 

The ave r ag e  vo l ume o f  mate r i al e x c av ated i s  abou t  1 5-2 0 , 0 0 0  
cub i c  y a r d s  pe r mi l e ,  a l th o ug h  d i f f e r i ng so i l  cond i ti on s  may 

c r e ate v a r i a t io n s  f r om 8 -4 0 , 0 0 0 . Back f i l l i ng depe nd s  on the 
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natur e o f  the mate r i a l  e x c av a ted . Res to r at ion  to o r ig i na l  

c o n to u r s may r ang e f r om a bes t c a s e  of  ne ar-o r ig i nal  

co nd i t io n s  af te r p i pe l i ne i n s tal l a t i o n , to  spo i l  hav i ng 

a l iquid c o n s i s te ncy a nd he nce pr ov i d i ng no bac k f i l l  ma te r i a l  

at  al l .  Th e r e e s t ab l i s hm e n t  o f  veg e t a t i o n  i n  the cons t r uc

t io n  s i t e  depends pr ima r i l y  on the s uc ce s s  of  back f i l l i ng . 

( 3 )  F lo t a t i o n  C anal C on s t r u c t i o n  

Ex c av a t i o n  o f  a canal o f  a s i z e  a n d  depth t o  ac commodate 

the barges and fl oat i ng equ i pment requ i r ed fo r p i pe l i n e  

con s tr uc t io n  and ins tal l a t i o n  i s  r e qu i r ed fo r th e f l o t a t i o n  

c a n a l  co n s t r uc t i o n  me thod . T h e  d im e ns i o n s  nec e s s a r y  to 

ac commodate the equ i pment r equ i r e s  a wa t e r  depth of s i x  to 

e ig h t  feet m i nimum , wh i l e  e x c ava t io n  ba r g e s  ar e u s u al ly 

abo u t  4 0 -5 0 f ee t  in w i d th . These ba r g e s  ar e f r om 1 5 0-2 0 0  

f e e t  i n  l e ng t h , w i th s ix to e i g h t  c l am buc k e t  excavato r s fo r 

c o n t i n uo u s  2 4 -h o u r  ope r at io n . Tug bo ats ar e u s ed for  supp l y i ng 

the b a r g e s ; a nd to ac commod ate the maneuv e r i ng and movem e nt , 
th e c anal mu s t  be appr ox ima tely 8 0 -1 0 0 f e e t  i n  w i d th . The 

s po i l  f r om the d r ed g i ng i s  depo s i ted on  the a r e a s  a l o ng s ide 

the c anal . 

The ac tual i n s tal l a t i o n  o f  p i pe l i ne i nto th e c a nal th at 

h as been e x c av ated is ac comp l i shed by th e l ay-bar g e  me thod . 

Th i s  ope r a t i o n  i s  ac compl i shed on  the deck  o f  a l ay b a r ge ( 4 0  

f e e t  i n  wid th and up to 4 0 0  feet  i n  l e ng t h ) , l owe r i ng 

s e c t ions into th e c anal a f t e r  pr epar at ion . Th e f l o t a t i o n  
c a nal is  not  back f i l l ed af t e r  th e p i pe i s  i n s t al l ed . No rmal 

water f l ow a nd ac c e s s  to th e f l o t a t i o n  canal is  co n t r o l l ed 

by the s e l ec t ive  i n s tal l a t io n  o f  plugs  ( ac r os s  the cana l )  to 

pr eve n t  wa te r fl ow ,  a nd bar r i e r s  ( " f enc e "  wh ich i s  p a r a l l e l  

t o  t h e  c anal ) wh ich  r ema ins  i n t ac t  un t i l  ma i n t e n an c e  may b e  

r eq u i r e d . 
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Typ i c al c o nd i t io n s  fo l low i ng f l ot a t i o n  canal pipe 

i ns ta l l a t i o n  a nd sev e r al months a f te r  bank s t ab i l i z a t io n  

a r e  s hown i n  F ig u r e  VI -3 . Th e av e r ag e  v o l ume o f  e x c av a t ion 

is  abo u t  1 3 0 -1 6 5 , 0 0 0  cub i c  ya r d s  pe r m i l e . A 1 2 0 t o  1 4 0 

f o o t  con s t r uc t i o n  r ig h t- o f-way a nd 1 5- 5 0  f o o t  pe rmane nt 

ac ces s r igh t- o f -way a r e  typ i c a l . Te r re s tr i al vege t at ion 

i s  e x c l uded f r om the pipe l i ne c a nal , wh i l e  the spo i l  bank s 

w i l l s uppo r t  g r a s s e s , s h r ub s , c o t tonwoods and w i l l ow s . 

Whe r e  the r e  i s  an e x i s t i ng pipe l ine c anal w i th spac e 

ava il ab l e  al ong one bank i t  is  o f ten  po s s ib le to w ide n 

the o l d e r  c anal , r at h e r  th an e x c av a t ing a sep a r a t e  par al l e l  

c anal . Th i s  wo u l d  mode r a te t h e  amo u n t  o f  ex c av a t ion pe r 

m i l e  to abo u t  4 0 , 0 0 0  cub ic  yards . Typ i c al cond i t io n s  

a f ter  exp ans io n ,  a nd th en  af ter seve r al year s a r e  shown 

i n  F ig u r e  VI -4 . 

( 4 ) P ipel i ne C on s t r uc t ion a t  C r o s s i ng s  

Whe r e  pipe l i ne s  c r o s s  e i th e r  h ig hways or  r a i l r o ad 

r ig h t- o f-way , the c r oss i ng s  w i l l be bored und e r  th e r oadbed 

to p r e c l ud e  the i n te r r upt ion of normal t r a ff i c .  Whe r e  

l o c al r o ad s  ar e c r o s s ed the pipe l i ne w i l l b e  pr o j e c t ed by 

e i th e r  bor i ng or ope n t r e nch . I f  tr e nc h ing i s  s e l ected , 

only one h a l f o f  th e r oad wo u l d  be opened at one t ime to 

pe rm i t  the n o rmal  moveme n t  of t r a ff i c  dur ing the cons t r u c t io n  

ope r a t i on . I n  se ttl ed a r e as th e r e  wo ul d be add i t i onal  

p r ov i s io n  to pr ec l ude i n te r fe r e nce  w i th bo th pede s t r i an and 

veh i cu l a r  t r af f ic . Whe r e  the e x c avated mate r i a l  c annot be 

p i l ed a l o ng the d i tch it w i l l be haul ed away , a nd whe r e  

es s e n t i a l , t h e  d i tch  wou l d  be b r idged tempo r a r i l y  w i th s teep 

p l at e s  to mai n t a i n  t r a f f i c  f l ow wh i l e  the pipe l i ne is  be i ng 

i n s tal led . 
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Spe c i a l  me as u r e s  w i l l  be u s ed at po i n ts whe r e  the 

p ipe l i ne wo u l d  c r o s s  s t r eam s  and r iv e r s to co ntr ol po tent i al 

e nv i r onme ntal imp ac t s  d u r i ng the cons t r uc t ion  ph as e .  

U s ually i t  w i l l  be ne c e s s a r y  to ex cavate o r  d r edge a tr ench 

i n to wh i c h  the as s embled p ipe l ine  wo ul d be pl aced wh e r e  the 

l in e  c r o s s e s  a r iv e r . F o r  smal l e r  s t r e am s  th e a c t ual 

co n s t r uc t i o n  techn ique s wo u l d  vary , accord i ng to th e v o l ume 

of f l ow a nd th e cond i t ions  of th e s tr e ambed . To m i n im i ze 

i n te r r upt ion o f  the s t r eam f l ow and tur b id i ty ,  th e s tr eam 

may be t empo r a r ily  d iv e r ted or pa s s ed al ong the p i pe l i ne 

t r e nch by means o f  a fl ume or co ndu i t .  B a c k f i l l s  i n to these 

s tr eams wo u l d  be the or ig i na l  mate r i al .  

Wh e r e  maj or  s t r eams , tho s e  g r e a t e r  than 1 0 0  f ee t  i n  

w id th , a r e  c r o s s ed , the i n s tal l a t i o n  wo u l d  norma l ly b e  ope n 

t r ench ing u s i ng d r ag l ine  d r ed g e s  ope r a t ed f r om the bank s , o r  

ex cav a t ing equ i pme n t  ope r a ted f r om barg e s .  E x c e s s  ex cav a t ed 

mate r i al wo u l d  be depo s i ted i n  a spo i l  ar ea , u s u a l ly o n  the 

s tr eam bank , b u t  s e l e c t ed and app r oved w i th cons i d e r at i o n  of 

po s s i b le e nv i r onm e n t al impac t .  

Whe r e  t h e r e  a r e  maj or  c r o s s i ng s  o f  s tr eams or cana l s , i t  

i s  e s t imated that  a n  a r e a  o f  abo u t  1 7 0  ac r e s  wo u l d  be r eq u i r ed 

fo r equ i pme n t  ac ce s s , p i pe s t o r ag e  and tempo r ary spo i l  s to r ag e .  

Wh e r e  a s t r eam h a s  a s il t  or c l ay bot tom , ther e wo u l d  be 

no e x c av a t ion un t i l  imme d i ately b efo r e  the ac tual p ipe- l ay i ng 

ope r at ion . After  the d i tc h  i s  ope n the conc r ete- c o at ed p ipe 

is pul led  i nto the tr e nch by c ab le f r om the oppo s i te bank 

u n t i l  it spans the s tr eam . The ends  ar e pl ugged d u r i ng th i s  

po r t io n  o f  the ope r at io n  to pr eve n t  wat e r  f r om e nt e r i ng the 

p ipe . Whe r e  the s t r eam channe l s  a r e  r e l a t iv e ly un s tab l e ,  o r  

whe r e  f ut ur e c h an ne l  wide n i ng i s  p l a n ned , t he ho r i zo ntal  r un 
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of the p i pe i s  extend ed wel l  into th e bank s of bo th s id e s . 

P i pe und er th e s tr eam woul d have a minimum o f  five feet o f  

cover  below the max imum depth o f  the r iver  bottom or scour . 

Equipme nt c r o s s ings  o f  so f t  bot tomed s tr e ams are 

usual ly d one us ing causeways construc ted o f  the most 

s u i tab le lo cal ly ava i l able mate r ial s , and w i th an el evat i on 

equal to or sl igh tly h igher th an the no rmal wate r level . 

Where the po s s i b il i ty o f  c auseway e r os ion ex i sts , normal 

er os ion co ntr ol methods are appl i ed . 

f .  Acc ident P r even t i on 

The des ig n of al l equ ipme nt , all b u i l d i ng s  and all 

fac il i t i e s  is  in s t r ict accord ance w i th Fede r al , s tate and 

local standards . Mon i to r i ng sys tems and inspect ions w i l l  

insur e ope r at ion wi th in safe l im i ts , i nc l ud i ng pr e s s u r e s  i n  

the pipel i ne s .  Pump ing equi pment will  b e  pr o tec ted fr om the 

e ffec t s  of tempe r at ur e ,  pr essure  and vibr ation damage by 

senso r s  wh ich have an automat ic sh ut-down capab il i ty .  A l l  

pipe l i ne s  wi l l  be coated , both exter nal ly and inter nal ly t o  

mi nim i z e  cor r o s i o n .  Peak i ng el ec t r i c  gene r ato r s  wi ll 

pr ov id e  powe r i n  th e event o f  a u t il i ty sys tem powe r failur e .  

g .  Roc k D i sposal 

Rock excavated d ur i ng the cons truc t ion phase represe nts 

a po tent ial deg r ad ing infl ue nc e .  To the extent pr ac t icab le , 

th is  r ock  w i l l  be sold comme r c ial ly for use as aggr eg ate i n  

constr uc t ion , thus lesse ni ng the impact that r ock  debr is  

m ig h t  be expec ted to creat e .  Th e s i tes selec ted for d i spo s al 

o f  r o c k  deb r i s  mu s t  refl ec t  effo r ts to m i nim i ze the effects 

on bo th s ur face and sub s ur f ace water suppl i e s . 

V I - 1 4  



2 .  Geology 

Contr ol o f  the to tal �o lume of sal t dome s ex cavated 

in sur es  that th e propo r t ion of cav i ty to r ema in i ng s tr uc t ur e 

mi t ig a tes  ag a ins t acc idental ac ts  or eve nts wh ich m igh t 

impac t on the env i r onment . Dur ing ope r at ion , o il th at wo ul d 

be removed fr om the cav i t ies wo ul d be repl aced w i th wate r , 

th us m i t ig a t i ng ag ainst  collapse or o the r ac c id ent to th e 

cav i ty .  

3 .  Hyd r o logy 

a .  Br i ne D i spo sal 

De tailed geolog i c  and hyd r ogeolog i c  reconnaissance , 

s ubseque nt pr ope r s i t ing and spac i ng of d i spo s al we l l s , and 

spe c i al i zed inj e c t ion we l l  de s ig n  matched to expected 

aqu i fe r  pe r f o rmance wi l l  minim i ze the number of inj e c t io n  

we l l s  and the env i r onmental consequences o f  deep-we l l  

d i spo sal o f  br ine . W i th dyn am i c  pres sur e mon i to r ing and 

po s i t ive contr o l  over inj e c t ion r ates and we l lhead pr essu r e s , 

dang e r ously h igh pres sur e g r ad i ents may b e  comp l e tely 

avo id ed . P r operly c onduc ted d i spo sal into sal ine aqu i fe r s  

i s  esse nt i al ly a s a f e  env i r onme ntal p r ac t ic e .  

For br i ne d i sposal i n  the Gul f , the pr imary measur e 

for  m i t ig a t i ng impac t s  is the pl aceme nt o f  the outfal l 

d i ff use r and the resul tan t  or ientat ion of the pl ume under  

al l r easonable ambi ent cond i tions . By avo id i ng reefs and 

bank s th at ar e known to suppo r t  abundant , d iverse  mar ine 

b i o t a  and by not obs t r uc t ing t id al inlets wi th the sal i n i ty 

plume , adve r s e  ec olog ical impact w i l l  be r e s tr icted to the 

immed i ate v i c in i ty of the d i ffus er . A l arge d i s t ance 
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be twe en the sho r e  and the outfal l w i l l  s e r ve as an add i t ional 

b u f f e r  ag a i n s t  env i r onme ntal damag e .  The br i ne d i f fus e r  
w i l l b e  s i ted and de s ig ne d  to pr ov ide  m i n imal phys i c al 

obs tr uc t io n  to tho s e  normal ac t iv i t i e s  th at take  pl ace i n  

co a s t al wa te r s .  

b .  S ed ime n t  P r od u c t ion 

The amo u n t  of  sed ime nt pr oduced and the cons eque nces 

w i th r e spe c t  to s t r e am s il t a t i o n  may be m i n i m i zed  w i th sound , 
ava i l ab l e  e r o s ion and sed ime nt co n t r o l  pr ac t i c e s . The me thods 

s u i table f o r  ac compl i sh ing th i s  mu s t  be  eval uated on  a s i t e-by

s i te bas i s  but g e ne r a l ly w i l l  i n c l ud e  avo idance o f  po tent i al ly 

d i f f ic u l t a r e a s , d iv e r s ion of  r un of f ,  veg e tative  b u f fe r s , 
and s tab il i z a t io n  and sed ime nt tr app i ng by veg e t at ive 

f i l te r s  and d e t ent ion ( o r  r e ten t io n )  bas in s .  

c .  D r edg i ng 

The ad ve r s e  imp acts  o f  d redg i ng may be m i tig ated and 

l o c al i z e d  to the r emoval and d i spo sal  s i t e s  by g ood eng i ne e r i ng 

pr ac t i c e s , e spe c i al ly by pr ope r d i spo sal s i te s e l ec t ion to 
m i n im i z e  eco l og i c al impac t s  and by pr i o r  char ac t e r i z a t i o n  of 

the d r ed g e d  mate r i al  as to i t s  tox i c i ty to aq ua t i c  o r g a n i sm s . 

d .  Wa t e r  U s e  

The l a rg e  vo l ume s o f  wate r t o  be used i n  cons t r uc t i ng 

and ope rat i ng so l u t io n  m i ned-cav i t i e s  canno t be r e d u c ed . 

H oweve r ,  the imp a c t  o f  th is  wate r use c a n  be l a rg e ly m i t ig ated 

by us i ng wa te r of poor q ua l i ty ,  i . e . , h igh  s a l i n i ty .  The 

G u l f  of Mex i c o  r ep r e se nt s  an e s s e n t i a l ly un r e s t r ic ted so ur ce 

of s a l i ne wa te r . La r g e  amoun t s  of s a l i ne g r ound wa ter  a r e  
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av a i l able i n  storag e  and it  is  not l i kely that th i s  wate r 

wo uld have compe t ing use s dur ing the co ur se of th e pr og r am .  

S t o r ag e  of sal ine sur face wa ter in  br ine po nds may al so be 

used to pr ov ide th e requ i r ed wa te r supply . 

e .  Aqueous D i scharge 

Aqueous wastes as s o c i ated wi th aboveg r ound tankag e 

cons i s t  o f  tankag e  cond e nsates and r a i nwa te r r unoff . The 

impac t of aqueous wastes on the env i r onme nt i s  m i nim i zed by 

waste wa ter contai nment and pr ope r  d i spo s al . Tankag e  

conde nsates ar e stor ed in  a clo s ed ve ssel and del ive red t o  a 

was t e  d i spo s al company . Ra in  r unoff wa ter i s  r e t a i ned 

w i th in th e d i ked areas un t il ab sor bed or evapo r a ted . 

4 .  Meteorology and C l imatology 

Tankag e and o ther  above-gr ound appur tenances will  be 

constr uc ted out  of or above the hur r i cane t idal s urge zone . 

Permanent bu i l d i ng s  w i l l  be constr uc ted to wi th s tand max imum 

w i nd load s occur r i ng wi th a one hund red year frequency . 

a. A i r  Q ual i ty 

No s ig n i f ic ant impact on th e a i r  qual i ty in the Gul f Coast 

r eg i on wi l l  occur  fr om cons tr uc tion , f i l l i ng ,  o r  ope r at ion of 

s ub s ur face s tor ag e  fac il i t ie s  for the expanded SPR . Th e 

asso c i ated tanke r load ing and unload i ng ,  unde r wo r s t- c ase 

meteor olog ical cond i tions , is pred i cted to cause lo cal and 

tempo rary v io l at ions of F ed e r al hyd r o car bon s tandard s .  
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b .  P r e s s u r i z ed U nd e r g r o und S to r age Space 

To r e d u c e  the expl os ivene s s  of the vapo r space  in mi ned 

s to r ag e  fac il i t ie s  con t a i n ing vo l a t i l e  pr od u c t s  or cr ud e , the 

vapo r wo ul d be al lowed to b u i l d  to a pr e s s u r e g r e ater  th an  

atmo sphe r ic at wh ich po int the  vapo r s  wo ul d be vented to  the  

atmo sph e r e . The el im i nat ion o f  hyd r o c a r bo n  em i s s ions may 

then  be ac compl i shed in one of two ways . As one alter nate  
method , a tempo r ar y  f l a r e  sys tem may b e  used . A s ec ond 

al t e r n a t ive  wo ul d p r o v i d e  for the vented vapo r s  to be d i r ec ted 

thr ough a c o nd e nsat io n un it  on the s ur f ac e ,  a nd the cond e nsed 

l iq u id r e tur ned to  the s t o r ag e  c ave r n s .  

c .  A i r  Re s id ua l s  o f  Aboveg r o u nd T a n k ag e  

M i t ig a t i ng me a s ur e s  ava i l ab l e  i n  the d e s i g n  o f  above

g r o und tankag e can  be d iv id ed into four  categ o r i e s , tho s e  

appl i c ab le t o  t h e  c o n s t r uc t i o n , f i l l i ng ,  s ta t ic s to r ag e ,  

and th e wi thd r awal phas e s . 

( 1 )  C on s t r uc t io n  

A i r  r e s id ua l s  g ene r ated b y  the cons t r u c t io n  of  above

g r ound tankage we r e  ident i f ied as d u s t  f r om ear th-mov i ng 

ope r at ions , f i ne pa r t i c ul ates f r om s a nd b l a s t i ng , a nd hyd r o carbons 

f r om spr ay-pa int i ng . D u s t  g e ne r a ted by ear th-mo v i ng ope r at io n s  

can  be g r eatly r ed uc ed by d ampe n i ng the g r ound r eg ul a r ly . 

T a n k  sand b l a s t i ng ope r at io n s  a r e  not  read ily c o n t r o l lab le ; 

howeve r ,  a l t e r n a t ive  g r i nd i ng techn iques may b e  av a i l ab l e  

wh ich g e ne r ate f ewe r f i ne par t ic u l at e s . Hyd r oc a r bo n  em i s s ions 

f r om spr ay p a i n t i ng ope r at ions c an be r ed u c ed by us i ng h igh  

d e ns ity pr ime r s  and  p a i n t s  wh ich r e d u c e  the requi r ed numbe r 
o f  coats , a nd th e r e f o r e  the hyd r o c ar bon emi ss ion s , by 

po tent i al ly 5 0  pe r ce n t .  

VI-1 8 



( 2 )  F i l l i ng 

Float i ng r o o f  tanks  a r e  to be used for the exp a nded 

S PR .  As the r e  is  v i r t ual ly no vapo r space be twe en the l iquid 

s ur face and the r oo f , l i t t l e  hyd r o c a r bo n  vapo r wi l l  be 

d i splaced dur ing f i l l i ng ope r a t io n s . 

( 3 )  S ta t i c  S t o r ag e  

Dur ing t h e  s t a t i c  s to r ag e  pe r iod the r e  wi l l  b e  sma l l  

amounts  o f  s t and i ng s to r ag e  los s ar o und r oo f  seal s .  The s e  

s tand i ng s to r ag e  em i ss io ns c a n  b e  r ed u c ed b y  d e s ig n i ng the 

s to r ag e  t a n k s  wi th a l ar g e  he ig h t  to d i ame t e r  r a t io ;  by 

pa i n t i ng the t an k s  wi th a heat- r e fl ec t i ng wh ite pa i n t ; by 

u s i ng doub le t ig h t- f i t t i ng s e al s  ar ound th e r oo f ;  a nd by 

per iod i c  r eg ul ar m a i n t e nance on the roof s e al s to i n s ur e 

adequate f un c t i o n i ng . 

( 4 )  w i thd r awal 

As fl oa t i ng roo f tank s  ar e to be used fo r the expand ed 

S PR ,  hyd r o c a r bo n  em i s s io n s  wi l l  o cc ur in the wi thd r awal 

phase  d ue to we tt ing lo s s e s  as th e roof l ev e l  d r op s , l e av i ng 

the t ank wal ls  co ated w i th a th i n  f i lm o f  o i l . Th is  w i thd r awal 

lo s s  is  g e ne r a l ly v e r y  smal l  fo r the type of  steel tanks  

intended fo r use i n  the SPR.  No  co n t r o l  me a s ur e s  h ave  been 

pr oved to  be  e f fe c t ive . 

Other em i ss ions occur r ing dur ing emp ty i ng ope r a t io n s  a r e  

a s so c i ated wi th t h e  combu s t i o n  p r o d u c t s  g e ne r ated b y  the 

s team bo i l e r . S t e am is r e qu i r ed to liquify r e s id u al o i l . 

Maj o r  combu s t ion emi ss ions a r e  pa r t icul a t e s , s ul f ur ox id e s , 

and n i tr og e n  ox id e s . Und e r  mo s t  cond i t io n s  the se emi ss ion s 
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wi l l  have neg l ig ib l e  imp ac t .  Ni t r og e n  o x id e  em i s s ions c an 

be reduced th r ough combu s t ion mod i f i c a t ions , a nd s ul f ur 

o x id e  em i ss ions c an be r ed uc ed by bur n i ng a l owe r s ul f ur 

f ue l . 

d .  Mar ine T an k e r  Ope r at ions 

The hyd r o c a r bo n  vapo r em i s s io n s  o ccur r ing f r om un l o ad ing 

a nd load i ng mar i ne tank e r s  have been shown to h ave th e l a rg e s t  

a i r  imp ac t .  Seve r al me as ur es f o r  p r event ion o f  th ese impacts  

a r e  d e sc r ibed bel ow . Be cause  o f  cos t l im i ta t io ns , some o f  

the se me a s u r e s  may o nl y  be feas ible f o r  new tanke r s .  

( 1 ) Unload i ng Ope r a t ions 

Em i s s io ns ar e caused by bal l a s t ing s ub s equent to 

unload i ng .  One me thod o f  r ed uc i ng i n-po r t  emi s s ions f r om 

bal l a s t i ng wo uld be to take on l e s s  wa ter  i n  po r t . Al so , 

tank e r s  wh ich h av e  seg r eg at ed bal l a s t  tank s could be u s ed . 

These  tank e r s  u s e  s epa r a te tank s f o r  bal l a s t  and o il cargo  

s to r ag e .  The numbe r o f  th i s  type o f  sh ip ava i l ab l e  f o r  u s e  

i n  th e p r opo s ed p r og r am i s  tho ugh t t o  b e  smal l .  

Anoth e r  em i s s io n  pr ev e n t i o n  me thod wo uld be hyd r o c a r bo n  

vapo r co n t r o l  equ ipme n t .  Hyd r o c a r bon v apo r s  ar e collec ted on

boa rd th e tanker  and p iped to on- s ho r e  r ecovery o r  d i spo s al 

equipme nt . Ref r ige r a t i o n , abso r p t ion , a nd inc i ne r a t io n  a r e  

the mo s t  l i k e ly c o n tr o l  dev i c e s  u s ed o n- s ho r e . I n c i ne r a t io n ,  

al tho ugh h av i ng an  e f fec t iv e  co n t r o l  e f f i c iency o f  ove r 9 9  

pe r ce n t ,  i s  a po ten t i al h a z a r d  d ue to expl o s io n .  
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( 2 ) Load i ng 

Dur i ng l o ad i ng , hyd r o c arbon em i ss ions f r om tanker  cargo 

t a n k s  occur by the d i spl ac ement o f  v apo r - r ich air  by in- c om i ng 

cr ud e . Em i s s ions c a n  be pr evented by two me thod s . The f i r s t  

i s  to pur g e  emp ty t a n k s  a t  sea s o  a s  to r emove hyd roca r bo n  

vapo r s .  Two forms o f  th is  c l ean-up ope r a t io n  a r e  h e e l  

wash ing and butterwo r th i ng . Heel  wash ing r emoves pud d l e s  o f  

o i l  l e f t  f r om the p r ev io u s  c a rgo sh ipme nt af te r  u n l oad ing . 

B u t t e rwo r th i ng i s  the wash ing down of  tank wal l s . I t  is  

e s t imated th a t  the s e  ho u se ke ep i ng ac t iv i t i es coul d r educe  

i n-po r t  f i l l i ng em i ss ions by  over  5 0  pe r c e n t .  Th e second 

means o f  em i ss io n  p r evention  i s  to empl oy vapo r  cont r o l  

equ ipme nt as d e s c r ibed f o r  unlo ad ing ope r at ions . 

5 .  B io l ogy 

Use of the mo s t  r e c ent techno logy d ur ing the cons t r uc t ion 

of the fac i l i t i e s  c an be an impo r tant s tep towa rd  m i t ig a t i ng 

adve r se e f f e c t s  o n  the b io l og i c a l  ecosys tem . Th is  is 

pa r t ic u l a r ly tr ue whe r e  d r edg i ng in ma r sh e s  or  wa terways is  

r eq u i red . Pr oper use of  a hyd r aul ic dr edge red uc es tur b id i ty 

e f fects  wh ich ar e d e tr ime ntal  to aquat i c  b io t a .  

Wh e r e  wate rways ar e used by m ig r atory spe c i es such as 

s hr imp , a c t iv i t i e s  s uc h  as d r edg i ng in the wa terways coul d 

be sched u l ed to avo id the m ig r at io n  s e as o n  a s  muc h as 

po s s ib l e . 

E f f o r ts shoul d be made to r eveg e tate ar e a s  wh e r e  the so il 

h a s  bee n e x c av at ed fo r the cons tr uc t io n  of  r o ad s , d i ke s ,  

p i pe l i ne s  and othe r fac i l i t ies . Whe r e  h e r b ic id e s  m ig h t  be 

used to co ntr o l  g r owth of unde s i r ab le pl ants a l o ng p ipe l ine 

or  tr an sm i s s io n  l i ne r igh ts-o f-way , c a r e  w i l l be t a k e n  to 

u s e  the m i n imum amo unt  nec e s s ary . 
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6 .  N o i s e  

C o n s tr uc t io n  n o i se level s w i l l be kept a s  l ow a s  

pr act i c al th r ough pr ope r m a i n t en a nce of  exh au s t  systems and 

thr ough adh e r ence to OS HA s tand ard s . Pe r s o nnel w i l l  be 

pr otec ted in th e i r  wo r k  e nv i r onm e nt ac co r d i ng to e s tab l i shed 

OS HA n o i se level s ta ndar d s . For s i t e s  ne ar  i n h ab i ted ar e a s , 

i t  may be  nec e s s a r y  to i n s t i tute a no ise  reduc t io n  pr og r am 

w i th i n s t al l a t ion  o f  no i s e  abateme nt de s ig n s . 

7 .  H i s to r i c al and A r chaeolog i c al Res o u r c e s  

M i t i g a t ion  me a s ur e s c o u l d  inc lud e  pr o f e s s i o nal 

s alvag e  of  a s i t e  to p r e serve a mean i ng f ul record  of i t s  

ex i s tence or sel e c t ion  of  a n  al t e r n a te locat ion f o r  th e 

und e r ta k i ng .  Should the r e  be no f e a s ible or pr ud e nt 

al te r na t ive , the pr ocedur e s  for  the p r o t ec t ion  o f  h i s tor i c  

a nd cul tur al pr ope r t ies  cont a i ned i n  F ed e r al laws wi l l  be 

f o l l owed . 

I t  i s  th e expr e s s ed pol i cy o f  th e E S R  a nd SPR Pr og r ams 

to ut il i z e  only tho s e  s i tes and r igh ts-o f-way tha t  do  

not a f f ec t  h i s to r ical  and  a r c h aeolog i cal r e sour ce s  l i s t ed i n  

o r  el ig ible f o r  i nc lus ion  i n  t h e  N a t ional Reg i s ter . 

F EA w i l l  co nd uc t  a s ur vey o f  such r e sour ces  o f  each s i te ,  

and w i l l  r eque s t  r ev i ew a nd concur r ence f r om appr opr i a te 

F ed e r al and S tate ag e nc i es i f  ut i l i z a t io n  i s  e s s e nt i al . 

8 .  L and U s e  and Rel a ted P l a nn i ng 

Adve r s e  impa cts  o n  the use o f  l and s adj acent to the 

o il s t o r ag e  s i tes can be l a rg ely avo id ed by c ar ef ul s e l ec t ion  

o f  th e s i tes . Und e r g r ound s tor ag e  wi l l  be  bu il t pr ima r i ly 
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i n  r ur al a r e a s  and once co n s t r uc ted , w i l l  not s ig n i f i c antly 

a f f e c t  the s ur r o un d i ng l a nd use . The pr ima ry e ffo r ts i n  

m i t ig a t i ng adve r s e  e f fe c t s  w i l l  b e  whe r e  t a nk s ,  t r a nsmi s s ion  

l i ne s ,  a nd p i pel i ne s  a r e  to be  co n s t r uc ted . 

Whe r ev e r  po s s ible , ex i s t ing r ig hts-o f-way c an be used 

fo r bo th the pr opo s ed p i pe l i ne s  and the nece s s a r y  powe r 

tr ansmi s s io n  l i ne s .  As much as po s s ib le ,  r ou t e s  w i l l  be 

cho s e n  that wil l no t requ i r e  the r emoval of hom e s  o r  

bu s i ne s s es .  

S t a te and r eg i o nal pl ann i ng commi s s i on s  w i l l  be 

c o n s ul t ed to determi ne whe th e r  the ant ic ipa t ed gr owth o f  

r e s i d e nt i al and comme r c i al ar eas w i l l  e ng ul f  po r t io ns 

o f  the r ig h t-o f-way d ur i ng the nex t  2 0  to  2 5  year s .  Wh e r e  

p r ac t ic able , the r ig h ts-o f-way wil l b e  planned to r ema i n  

o u t s ide  o f  s uc h  a r e a s , but  wh e r e  i t  c anno t b e  avo i d ed , the 

r igh t s-of-way in ur bani zed a r e a s  w i l l  be l a nd s c aped and 

ma i n t a i ned in s uc h  a way th a t  they w i l l  not deg r ad e  the 

value o f  ad j ac e n t  pr ope r t i e s . 

a .  S tate L a nd U s e  P r ogr ams 

E ach  s tate pl ann i ng of f i c e  will  be ab le to r ev i ew the 

p r opo sed pl a ns f o r  o il s to r ag e  f ac il i t ie s  in that s t at e  

pr i o r  to the f i nal i z a t io n  o f  d e s ig n s  and r ig h t-o f-way 

sel ect ion . O f te n  the r e  a r e  a numb e r  of s t at e  age nc i e s  th a t  

h ave j ur isd i c t i o nal i nt er e s t s  r e l a ted to l a nd u se al though 

l a nd use p l a n n i ng is no t spec i f i c al ly a p a r t  of the i r  

f un c t io n .  Tho s e  ag e nc i e s  empowe r ed to pr otect  the f i sh and 

w i l dl i fe r e sour c e s  of an a r e a  w i l l  be consul t ed to th a t  such 

valuable and fr ag i l e  e nv i r o nme nt s a s  shel l f i sh beds , f i sh 

and wa ter fowl b r e ed i ng and nur s e r y  a r e a s , a nd th e h ab i t a t  of  

r ar e  or e nd ange red spec i e s  c a n  r ema i n  una f fected by  the 

p r oj e c t . 
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Cons t r u c t i o n  p r ac t i c e s  r ecomme nd ed by s t at e  ag e nc i e s  to 

p r otect th e l a nd f r om u n nec e s s a r y  e r o s i o n  w i l l  be f o l l owe d . 

Th i s  includ e s  s uch  ac t io n s  as s e ed i ng and pl ac i ng sod on 

sl ope s whe r e  natur al veg e t at ion  h a s  been r emoved , a nd p l ac i ng 

bar r i e r s  ac r o s s  c h an nel s c u t  thr oug h  we tl and s f o r  l ay i ng 

p ipe l i ne s .  

b .  s t o r age S i te 

D i s r up t io n s  to the use of  l and s ar ound th e sto r ag e  s it e s  

w i l l  b e  d u e  pr imar il y  to no i se c r e a t ed b y  t h e  pumps and 

d r il l i ng r ig s ,  the v i sual impact of mass ive s t o r ag e  tank s ,  

and th e depo s it ion  o f  e x c avated r ock  f r om new m i ne s . These 

imp a c ts can be m i t ig a ted by the pur chase o f  s u f f i c i e nt l and 

a r ound th e f ac il i t ie s  to ac t as a bu f f e r  be twe en the s it e  

act iv i t i es and s ur r ound i ng l a nd s . T r e e s  and und e rg r owth i n  

th is  bu f fe r a r e a  c an r e d u c e  t h e  no i s e  emanat ing f r om the 

s i te and m i t ig a t e  the v i sual impact of the s t o r ag e  t ank s .  

Whe r e  e x c av ated r o c k  mu s t  b e  s t o c k p i l ed ne a r  th e s t o r ag e  

f a c il i t i e s  i n  new m i ne s , the r o c k  c an b e  cove red w i th 

so il , l and s c aped , a nd s eeded . Th i s  w i l l  help s t ab il i z e  

t h e  l a nd f il l  ar e a ,  c on t r o l  s ed im e nt r u n o f f  f r om the r o c k  

t h a t  woul d b e  d epo s i ted as s i l t  i n  s t r e ams nea r  the s i te , 

and m i t ig a t e  the impact o f  h av i ng to stockpi l e  the r ock  o n  the 

ex i s t i ng l a nd s c ape . 

9 .  C ont r ol and C l eanup o f  Spi l l ed O i l 

A p r inc ipal c r i te r io n  g ov e r n i ng s to r ag e  sy s tem 

ope r at ional pr oced u r e s  i s  the need to pr eve nt chr on i c  o r  

maj o r  r e l e a s e s  o f  o i l t o  the env i r onm e nt . E f fo r ts w i l l  be 
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made to educ ate pe r s o nne l and to supe r v i se , mo n i to r , and 

impr ove ope r a t i ons  to p r ev e nt any accidental r e l ea s e s  of  

o i l . 

An oil  sp il l con t i ng e ncy pl an  w i l l  be developed wh ich 

outl i nes r e sponse ac t iv i t i e s  and a r e a s  of  r e spo ns ib i l i ty in 

the eve nt an  o i l  sp i l l  ac c id e nt or  leak shoul d occur . Th e 

p l a n  obj e c t ive i s  to deploy the p r ope r equipme nt as quic kly 

as po s s ib le fo r cont a i nment of  the o i l , to  r e cov e r  the o i l 

as e f f i c i en tly and comp l e t ely a s  po s s ib le ,  a nd to clean  up 

impac ted a r eas to r e s to r e  the or ig i nal  cond i t ion , i ns o f ar as 

p r ac t i cable . 

a .  Spill  P r evention  C on t r o l  and C o unterme a s u r e  P l a n  

Sp i l l  P r ev e n t io n  Contr ol and Counterme as ur e ( S PCC ) P l a ns 

a r e  be i ng developed i n  ac cord anc e  w i th F ede r al law fo r al l 

fac il i t i e s  i n  the S PR Pr og r am .  The obj ect ive of  an SPCC i s  to 

p r eve nt d i sc h ar g ed o i l f r om r e ac h i ng both the s u r f ac e  and 

nav ig able wa te r s  of  the Un i ted S tate s .  The Pl an  w i l l  contai n 

a desc r i pt ion  of  th e f ac il i ty and its  ope r a t io n ,  c o n t r o l  and 

al arm sys tems f o r  leak  detec t ion , secur i ty meas u r e s  ag a in s t  

un autho r i z ed entry i nto the fac i l i ty , the sp i l l  p r ev e nt io n  

sys tems ( d i ke s , r e te n t i o n  ba s in s , d r ip pans ) a t  on- s ho r e  and 

non-pr od uc t i o n  sy s tems , r ec o r d  keep i ng and inspe c t io n  

pr oced u r e s , a nd tr a i n i ng o f  ope r at i ng and ma intenance 

pe r sonnel . The t r a i n i ng i s  par t ic ul a r ly impo r t ant  s i nce 

o n- s i t e  pe r s o nnel w i l l  be ab le to s ig n i f i c antly l im i t  

the quan t i ty a nd extent o f  a sp i l l  i n  mo s t  cases . I n  th e 

c ase of  the SPR p r og r am ,  s upe rv i so r y  pe r s onnel w i l l  be 

t r a i ned pr i o r  to fac il i ty s t ar t- u p .  Empha s i s  w i l l  be pl aced 

o n  the S �CC P l an , a nd i n  the case of ope r at i ng s upe rv i so r s ,  

ope r a t i onal p r o c ed u r e s , s af e ty and s p i l l  pr event ion i s  
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s t r e s sed . Ma i ntenanc e s upe rv i s o r s  w i l l  al so  co nce ntr ate on 

p r ev e nt ive ma in tenanc e .  S upe rv i so ry pe r s o nne l wil l r e c e ive 

mon thly r ef r e sh e r  co ur ses , a nd i n  t ur n ,  will  i n s t r uc t  

r ema i n i ng f ac il ity pe r sonnel . 

b .  O il Spill  C o n t i ngency P l a n s  

An o i l  s p i l l  co n t i ng ency pl an , d eve loped i n  ac cor d anc e 

wi th F ed e r a l  l aw ,  i s  an  integ r al pa r t  o f  an S PCC P l a n  a t  

f ac il i t ies wh e r e  an  o il sp i l l  can r e ac h  nav igab le wa te r s .  

O i l  Sp i l l  Con t i ngency P l a ns ar e d e f i ned a s  a p r ed e termi ned 

seque nce f o r  commu n i c a t io ns and ac t ions in the eve nt of an 

o il s p il l .  Th e obj ect ive of such a pl an  is to pr eve nt an 

on- l and sp i l l  f r om reach ing wa ter , o r  in the c a se of a wa ter

based sp il l ,  to  conta i n , r emove and m i n im i z e  con t am i na t io n  

o f  the wa ter  body . Th e pl an cove r s  items s uc h  a s  inter nal 

al e r t  pr oced u r e s  wh e r e i n  the pe r sonnel d i sc ov e r i ng a sp i l l  

no t i fy the " pe r so n  i n  cha rg e "  a t  the f ac i l i ty . Pr oced ur e s  

a r e  al so del i nea ted fo r no t i f i c a t io n  o f  r eg ul atory ,ag e nc ies  

by the  " pe r so n  i n  ch arge . "  

Th e r o l e  of  th e On  S c ene Coord i na t o r  (OSC ) i s  d e f i ned . 

The OSC i s  r e spo ns ible f o r  spi l l  coun terme as ur es at the 

s i te ,  a nd may be f r om the f ac i l i ty manag eme nt , i ndu s t ry , o r  

a gove r nme ntal ag e ncy . The OSC d i r e c t s  th e d epl oyme nt o f  

ava i l able equ ipme nt and pe r sonnel f o r  con t a i nme nt , c le anup 

and r e s to r at ion , a nd se rve s as a fo cal po int for al l ph ase s 

o f  th ese ope r a t io ns . The cont ing e ncy pl a n  co n t a i ns a l i s t  

o f  p r edes ig nated O n  S c ene Coord i na to r s ,  o ne o f  whom i s  

always ava i l ab l e .  
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Cont r o l  and c l e anup procedur e s  are al so  add r es sed . I n  

th i s  r eg a r d , the pl a n  s t r e s ses id e nt i f i c a t i o n  o f  th e pr oduc t 

and quant i ty sp i l led , the s t atus o f  cont a i nme n t , po tent i al 

h az a rds to he al th and the env i r o nme nt , a nd a d e s c r ipt ion  o f  

the sp i l l  s i te .  The se ac t i ons a r e  nece s sa r y  i f  the pr op e r  

r e spon s e  equ ipment and pe r s o nnel ar e to b e  mobil i z ed . 

Re s to r at ion o f  the sp i l l  s i te i s  al s o  d el i ne ated . The OSC 

and th e r egul ato r y  agency d e term i ne the e x t en t  of th i s  

ac t io n  wh ich c a n  t a k e  the form o f  r epl ac i ng s and o n  co n t am i

na ted beache s , to  the r emoval o f  contam i na t ed debr i s .  

The con t i ng ency pl an  al so  con t a ins i n f o rm a t io n  on 

p r ed e term i ned d i spo s al s i tes fo r con t am i nants  and deb r i s  

c o l l e c ted d ur i ng c le anup . A comp r ehens ive i nventory o f  

o n- s i t e  sp i l l  r e sour ce s  ( eq u i pme nt and manpowe r )  i n  add i t i on 

to  the r e sour ces o f  l o c al and reg i onal ent i t i e s  th a t  c a n  be 

cal led i n . Pub l i c  r e l a t i ons  and i nf o rma t i o n  pr oced u r e s  ar e 

a l s o  s tr e s s ed i n  a con t i ng e ncy pl an  as a v i t al par t  o f  the 

c l e anup p r oc es s .  

c .  Ope r a t ions  Manual s 

Ope r a t io n s  Manual s , a s  requ i r ed by Fede r al l aw , w i l l  be 

p r ep a r ed fo r " l arge  o i l  tr ans f e r  f ac il i t i e s "  ( on s h o r e  and 

o f f s ho r e )  whe r e  o i l  is tr ans f e r r ed i n  bul k f r om a v e s sel  o f  

2 5 0  bar r el capac i ty o r  l a rg e r .  As such , the S PR termi nals 

w i l l  f il e  Ope r at io n s  Manual s wi th the u . s .  C o a s t  Guard . 

Th i s  document cont a i n s  a d e t a i l ed d e sc r i p t io n  o f  th e f a c i l i ty ,  

i t s  me thods o f  ope r at ion , equ ipmen t  and pe r s o nne l , eme rge ncy 

s h u td own s y s t ems , t he quan t i ty ,  l o ca t i o n , i ns t r uc t i ons f o r  

u s e  o f  sp i l l  con t a i nm e nt equ i pme nt , i n  add i t i o n  t o  spe c i f ic 

p r oced ur e s  f o r  each pha s e  o f  a l o ad i ng/ unl oad i ng ope r at ion . 

A s p i l l  con t i ng ency pl an i s  al so  a n  i n t eg r al par t  o f  th e 

manual . 
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d .  S a l t  M a r sh C l e anup 

Coas t al s a l t  m a r she s  ar e g e ne r al ly h ighly pr od uc t ive 

e c o sys tems s uppo r t i ng br eed i ng popul a t i o ns of  f i n  a nd 

s he l l f i sh , o f ten s e rv i ng as nur se ry a r e a s  f o r  the l a rval and 

j uve n i l e  s tag e s  of th e se f o rms . The pr ox im i ty o f  s a l t  

mar s he s  t o  v a r i o u s  ph a s e s  a nd e l em e nt s  of  th e S PR p r og r am 

mak e s  th e s e systems vul ne r ab l e to o i l  sp i l l ag e .  

we s t r ee ( 1 9 7 7 )  i d e nt i f i ed th ree  ge ne r al types o f  sal t 

m a r s he s  al ong the coastal  Un ited S t at es : ( 1 )  Spar t i na 

ma r s he s ; ( 2 )  s al tbush ma r s hes ; a nd ( 3 )  mangr ove ma r s he s .  

The Spa r t i na ma r s h  i s  char ac t e r i zed by t a l l  gr a s s e s  in  

wa te r l ogged so il fr eque ntly i nnunda ted by  t id e s , c o n ta i n i ng 

br ac k i sh to sal i ne wa ter . The s a l tbush m a r s h  cont a i ns 

low-g r ow i ng or pr os tr ate vege tat ion g r ow i ng on a n  o c c as ional ly 

w a t e r logged s o i l  occas ionally i n nund ated by t id e s , w i th 

h ighly s a l i ne wa te r . The mangr ove m a r sh g e ner al ly cons i s ts 

of  tr ees or s h r ubs  i n  a so il  th at is  f r eque ntly wa te r 

l ogged , o r  i s  subj ect  to t i d al i n nund a t io n .  I t  nc rmally 

w i l l h ave br ac k i sh to s a l i ne wa te r . W i th the ex cept ion of  

mang r ove ma r s h , all  th r e e  type s occur a l ong the  Gul f and 

E a s t  C o a s t s  ( ma ng r ove ma r s h  in F l o r id a ) . 

we s t r ee recomme nded f ive  appr oaches to o i l  sp i l l  

c l e a nup i n  these ma r s he s .  Low p r e s s u r e  wa te r fl u sh i ng wa s 

r e comme nded f o r  a l l  type s o f  o i l s p i l l s  i n  al l th ree  ma r s h  

s i tua t ions  s i nce t h e  techn ique pr ov i d e s  phys ical  tr anspo r t  

and d i l u t ion o f  the o il . Depend i ng upon the amoun t of 

e f fo r t  r e qu i r ed for re cov e ry a nd the av a i l ab i l i ty o f  d i spo s a l  

s it e s , so r be n t s  we re also  re comme nded . A t h i r d  me thod i s  

cu tti ng .o f veg e t at i on , p r im a r ily i n  Spa r t i na ma r s h , wh i l e  

s al tbush ma r sh wa s c o n s id e r ed a s  somewh at to l e r an t  o f  
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cutt ing , and mang r ove ma rsh wa s as ses sed as intoler ant of 

th is pr ac t i c e . A four th al ternative d i sc ussed wa s bur n ing 

o f f  the ma r sh veg e tation , al though th i s  wa s cons id e r ed 

appl i cable to only the Spar t ina ma r sh and th en only i n  th e 

dormant season.  A f inal al ternative was the - do-noth ing "  

appr oach wh ich woul d be feas ible wh en the spil led o i l  was 

non- v i sc ous  and adh e r ing we l l  to veg e tat ion wi th no threat 

of re contami na t io n  by t idal fl ush ing , and whe n  wa ter fowl u se 

was m i nimal and o th e r  wildl i fe was not endang e r ed . 

Cutt i ng mar s h  g r as s  has been s uccess ful ly appl ied to 

o il contami nated s al t  ma r shes f o l l ow i ng th e 19 7 6  Chesapeake 

Bay o il spi l l  ( 1 9 77 ) , and al ong the Hackens ack Riv e r  followi ng 

a spi l l  in 1 9 7 6 (HE-1 6 4 : RO- 0 01 ) .  He r shner and Moor e ( 1 9 7 7 ) 

found g ood r ecovery o f  Spar t i na f o l l owi ng cutt ing , wh ich 

they felt wa s aided by the fact th at th e sp i l l  occur red 

dur ing the dormant wi nter seaso n .  Mattson , ( 1 9 7 7 )  r ecomme nded 

c u t t i ng if it coul d be ac compl i shed qui ckly d ur ing the early 

phase s o f  cleanup , h av i ng fo und less regener at ion of g r asses  

cut l ate i n  th e N ew J e r sey c leanup o pe r at i on . 

e .  B a c ter ial Deg r adation and O ther B i olog i cal Processes  

Ka to r and He rwig ( 1 9 7 7 ) , f o l l ow i ng micr obi al r e spo nses 

t o  fr esh and ar t i f ical ly we ather ed south Lou i s i ana c r ude 

spil ls in exper imental pl ots o f  a me sohal i ne sal t marsh off 

the Yo rk  Rive r ( Vi rg i ni a ) , fo und tha t  w i th in a few days 

after the sp i l l  th e l evels of pe tr ol eum deg r ad i ng bac ter ia 

r ose  by sev e r al o r d e r s  o f  mag n i tud e compar ed to a control 

pl o t .  The bac ter i a  remained at high l evel s , r el a t ive to 

co ntr ols , for  one ye ar follow i ng the spil ls , wh ile  the bacter i al 

l evels i n  the we athered c r ud e  plots we re s tat i s t ic al ly 

h igher th an i n  the f r e s h  crude p l ot s , ( KA-1 4 4 ) . 
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Lee ( 1 9 7 6 )  n oted that b io l og i c al deg r ad a t io n  o f  o i l i n  

s ed ime n ts c o u l d  b e  a t t r i bu t ed to m i c r o f auna , me i o f a un a , a nd 

macr o f aun a ( LE - 0 01 ) .  M i c r o b i al d eg r ad a t i o n  i s  appa r e n tly 

mo re  r ap id at  the so il-water  i n te r f ac e  th an i n  the sub s ur fac e ,  

and the r ap id i ty o f  d eg r ad a t i o n  depe nd s , t o  some deg r ee , o n  

the co nce ntr at i o n  o f  h igh mo lecul ar we igh t  aroma t i cs i n  the 

so i l . Th e M e i o f auna , i nt e r s t i t i al copepods , n ematodes , 

tur bel lar i ans  and po lyc h ae te s , p r e s umably f u n c t i o n  i n  

hyd r o c ar bon d eg r ad a t i o n  al though t h e  con tr i bu t io n  of  th i s  

gr oup has n o t  bee n f u l ly expl o r ed . Mac r o faun a ( b e nth i c  

c r u s taceans , mo l l u se s , l arge  po ly c h ae t e s  and spi ncul id 

wo rms ) may f un c t io n  in pe tr o l e um deg r ad a t i o n  by r ewo r k i ng 

the l owe r sed ime nts expo s i ng the hyd r oc ar bons to wa te r and 

bacter i al ac t io n . Lee n o t ed th at sed ime nt o il upt ake has  

been demo n s tr ated by  b r own sh r imp ( C r augo n c r a ugo n )  a nd by 

the sp i ncul id wo rm P h as c o l o s oma aga s s i z i ,  a nd al so by 

c e r t a i n  po lychae t e s . 

f .  C o s t s  o f  O i l S p i l l  C l e anup 

Ro l a nd ( 1 9 7 7 )  r epo r t ed th e co s t  of  c l eanup ope rat ion 

f o l l owi ng the 19 7 6  Chesapeake B ay o il sp i l l  at abo u t  $ 4 0 0 , 0 0 0 ,  

w i th a r e c ove ry o f  1 6 7 , 0 0 0  gal lons o f  o il ( RO-O O l ) . E x t ens iv e  

be ach and ma r s h  c le anup wa s r e q u i r ed follow i ng the sp i l l  

wh ich contr ibu ted to th e cos t .  On a r e cov e ry b as i s ,  the 

c o s t  as s o c i ated w i th th i s  s p i l l  amounted to app r ox ima tely 

$ 4 0 0  per bar r el . 

g .  S ummary o f  S p i l l  Removal Techn igu e s  

Cur r e nt g u id a nce i n  F ed e ral Reg ul at ions  f o r  r emov i ng 

s p i l l ed o i l emphas i z e s  the t imely and e f fec t iv e  use of  

mechan i c al/ manual methods and j ud i c i o u s  u s e  o f  so r bents 

VI- 3 0  



( ag e nts u s ed to ab s o r b  o i l  on a f l oa t i ng ma ss for  s ub s equ e nt 

col lec t io n  and r emoval ) that m i n im i z e s e c ond ary impacts . A 

v a r i ety o f  other  tr eat ing ag ents  h ave be en  u s ed e f f e c t ively 

i n  th e past to contr ol o i l  sp i l l s . Th e s e  i n c l ud e : 

• B u r n i ng agents  a r e  chem i c a l s  o r  o t h e r  mater i al s  
wh i c h  as s i s t  ig n i t io n  or  enhance combu st ion of  
s p i l led o i l . 

• D i spe r s an t s  ar e chem i c al s  f o rm i ng o i l- i n-wa t e r  
s uspens ions . 

• B i odeg r adants  a r e  s ub s t ances that  pr omote ox id at ion  
of  oil  by b a c t e r i al ac t io n .  

• G e l l i ng agents  ar e chem i c al s  th at f o rm s em i
s o l id o i l  ag g l ome r a t e s  and f ac i l i t ate r emoval . 

• H e r d i ng age n t s  a r e  chem i c al s th at conce n t r ate 
the s p i l led oil in a smal l a r ea . 

Howev e r , the use of  th e s e  chem i c a l  t r e at i ng ag ents  i s  now 

c a r e f ul ly r eg ul ated as the i r  secondary e ff e c t s  c an a l s o  be 

ad ve r s e , a nd th ey may be empl oye d o n ly on a s i te-by-s i t e  

b as i s  a f t e r  eval uat ion and autho r i z a t ion  b y  t h e  F ed e r a l  

r es po ns e  team . 

h .  C o n t a i nment and C le anup a t  T e r m i nal 

I n  the pa s t ,  r ou t i ne ope r at i ons i n  t e rm i nal ar eas c a u sed 

chr on i c ,  l ow- l evel o i l  po l l u t ion  f r om sma l l  sp i l ls . Wh i l e  

i nd u s try h a s  s ub s t an t i a l ly ame l i or ated s uch cond i t i ons i n  

r e cent  ye ar s ,  t h e  po tent i al for  sm al l o i l  sp i l l s  a t  t e rm i nal 

a r e a s i s  s t i l l  r e l at ively h igh , a nd co n t a i nment  and r emoval 

equ i pme nt wi l l  be r equ i r ed to be on- s ite , r eady fo r immed i ate 

depl oyme nt s hould o i l be sp i l led . 
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In add i t i on to bo oms and pneuma t i c  bar r ie r s , t he re a r e  

o th e r  me tho d s  o f  contr ol l i ng and col l e c t ing s p i l l ed o i l . 

S k imming dev i c e s  s c r ape o i l  o f f  the wate r s ur face or  f o r c e  

i t  a l o ng r o tat i ng el ements  ( pl ate s , d i s k s , b e l t s , e tc . )  f r om 

wh ich i t  c a n  be r e cove red . Vo r te x  gene r at ing d e v i c e s  to  

sep a r a t e  oil  and wate r h ave been  devel oped . Mag ne t i c  

l i qu ids  c a n  b e  added to  th e o i l , a nd re cov e ry by mag n e t i c  

p i c k-up d ev i c e s  i s  t h e n  po s s ib l e . O n e  of  the most pr om i s i ng 

o f  al l the se co l l ec t io n  dev i ces  f o r  use i n  of fsho r e  t e rm i nal 

h a r bo r s  appear s to  be a s k imme r boat us i ng an i n cl i ned 

pl ane . As the co l l e c t ion boat move s thr oug h the wa ter o i l  

a nd wa t e r- i n- o i l  em ul s io ns ar e f o r ced al ong the mov i ng 

pl ane . Wh en the o i l-wa ter  m i x t ur e  r e a ch e s  th e c o l l e c t ion 

we l l  i t  is  pumped to an a ux i l i ary c o l lec t io n  t ank . 

Us ing kn own con t a i nm e nt and c l e a nup technique s ,  i t  appe ar s 

that contr ol  o f  smal l o i l  sp i l l s  fr om s h ips  in a t e r m i nal can 

be e f fe c t ive . Contr ol  should  be a r e l at ively m i nor pr oblem 

i f  te rm i na l  s i t e  s e l e c t i o n  and des ig n  i n c o r po r a tes env i r onme nt al 

co n s i d e r a t io ns f o r  pr ope r func t i o n i ng of  e x i s t i ng o i l  sp i l l 

co n t a i nme nt and r emoval dev i ces . 

i .  Con t a i nment a t  S e a 

Al though i t  i s  r e cog n i zed th at c o n t a i nm e nt and r e c ov e ry 

o f  sp i l led o il at sea i s  h ighly d e s i r ab l e , n o  sy s tem i s  now 

ava i l able that i s  appl i c able  to th e po s s ib l e  r a nge of o i l  

sp i l l s i z e s .  Wave he igh ts o f  s i x  t o  e igh t f e et and cur r e nt s  

g r ea t e r  than one knot a r e  cond i t ions  wh ich commonly o c cur 

at sea and wh ich have cau sed cons ide r able d i f f ic ul ty i n  

conta i nm e n t  and r emova l  o f  sp i l led o i l . 
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Cur r e nt expe r i ence and r epo r t s  i ndi cate tha t p r e sently 

ava il able contai nme nt ba r r i e r s  ( b ooms ) are  i ne f fe c t i ve in  

cur r ents g r ea te r that  one  knot , and  i n  s i x-to-e ight foot 

h i gh waves ; l a rge remova l dev i ce s  have yet to be sys tema t i cally 
devel oped a nd eval uated for e f f i c i ent d e s i g ns ; and d i spe r sants 

( a l though economi c and e f fect ive in  heavy seas ) are tox i c , 
a nd t h e i r  use  must  be r e s tr i c ted . 

Labor atory te s t s of the toxi c i ty of  va r i ou s  d i spe r sants 

s how the newe r compound s to be less tox i c  than those deve

l oped some ye a r s  ag o .  Nati onal envi r onme ntal autho r i t i e s  

mai ntai n ,  h oweve r ,  that the re is  a s i g n i f i c ant d i f f e r e nce 

be tween data g e ne r a ted in a laboratory and occ u r r e nces that 

r e s u l t  in f i e l d  s i t uati ons . The e f fects  of  a d i spe r sant on 

ma r i ne l i fe a r e  pa r t ly d ue to i ts concen t r a t i o n  in the water 
col umn . E f fo r t s  a r e  be i ng d i rec ted towa r d s  deve l op i ng appl i 
cat i on eq uipme nt and techniques that wi l l  a s s u r e  tha t con

c e n t r a t i ons of  the d i spe r sant do not exceed acceptable l i mi ts . 
Much r e s ea r ch r ema i ns to be done to determi ne toxo l og i cally 

s a f e  d i spe r s a n t  ag e nts , p r ope r appl i c a t i o n  technique s , and 
condi t i ons under  wh ich the u se of s u ch d i spe r s ants i s  envi ron

mentally acceptab l e . U se of o i l  d i spe r s ants w i l l  pr obably be 

an  op t i o n  ava i l a ble for clean i ng up o i l  sp i l l s , b u t  the pr ima ry 

empha s i s  i s  c u r rently on method s of cont a i nment and r ecove ry 

of the o i l . Past  expe r i en ce i ndi cates that a sp i l l  of 3 0 , 0 0 0  

tons o r  la rge r cou l d  not be contai ned i n  the ope n sea . Depend
i ng on local cond i t i ons and p r oximi ty to s ho r e , such a spi l l  

could  conc e i vably r each s h o r e  be fore i t  c o u l d  be contai ned . 

j .  C onta i nme nt a t  Coastal I nl e t s  

Bays , lagoons , and many e s tu ar i ne area s al ong much o f  

the A t l a nt i c  and Gul f Coas t are na tural ly pr otec t ed b y  ba r r i e r 
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beaches . Var i o u s  i nl e t s  pe ne t r a te the ba r r i e r beaches and 

p r ov ide passages for sp i l l ed o i l  to enter es tuar i es or 

lagoons . 

I n  the eve n t  tha t o i l  f r om a ma j o r  spi l l  appr oaches the 

coas t ,  i t  would  be des i r able to seal o f f  the i nlet ( s )  
i nvo lved with containment booms . Thus , o i l wo uld be k ept 
out of the mo s t  ecolog ic ally impor tant areas wi th a mi nimum 

e f for t .  Howeve r ,  should o i l  r each a ba r r i e r beach area far 
f r om an  i n l e t ,  natural long sho r e  sand tr anspo r t  pr oces ses 

wou ld t end to eve ntual ly move the contam i nated sand along 
the shore u n t i l  an i nlet  i s  r eached . F r om the re , i t  could 

spr ead to the es tuary o r  ad j acent wetland ar ea . 

k .  Beach Cl eanup 

When o i l  comes ashore , pr onounced ec onomic  and ecolog ical  

damag es u sually r es u l t . In  many cases of  o f f shore sp i l l s , 
complete r emova l or di sper sal of the o i l  w i l l  be impos s ible ; 

the r e fore , methods and p r ocedu r e s  for beach r es to r a t i on must 

be ava i l a ble . Wh en a spi l l  occu r s  and oil  wa shes ashore , i t  
ac cumu l a tes a l ong the shorel i ne and may contami nate ve s s e l s  

and sho r e  i n s t al l at ions . On beac hes , the ma in  impact i s  

a e s th e t i c  and t h e  immed i a te remedy i s  phys ical r emoval o f  

t h e  oi l -con tami nated sand s .  

O i l contam i na t i on o f  beaches usual ly causes one or both 

of  the fol low i ng s i tuations . 

1 .  Beach mater i a l become s u n i fo rmly contami na ted w i th 
a t h i n  layer of o i l  up to the h i gh tide ma r k  and/or  
depos i t s  of o i l  d i sper sed r a ndomly ove r the  beach 
s u r f ace . O i l  penet r a t i on is usu al ly l imi ted to 
approx imately one i nch , unless  d i spe r s ants have be en 
u sed . 
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2 .  Ag glome rated pellets  o f  o i l-sand m i x t u r e  or o i l 
soa ked ma ter i al s uch as s t r aw and be ach debr i s  
ar e d i s tr i buted randomly ove r the sur face and/or 
mixed i nto the sand . 

The choi ce of r e s to r a t i on methods depends upon the economic 

a nd r e c r e a t i o nal value of the area and the u r g ency of r e t u r n i ng 

the area to - n ormal " condi tions . A h ighly devel oped r es o r t  
compl ex , whe re a l a r g e  propor tion of  the are a ' s  econom i c  

a c t iv i ty depend s  upon r e ta i n i ng the attract ive ne s s  of  t h e  beach , 

wi l l  requi r e  implementat ion of  c leani ng me thod s chosen mo re 

for the i r  q u i c knes s than for the i r  co s t .  I n  othe r i ns tance s , 
where the shor e l i ne i s  ma inly val ued for i ts v i ew ,  the pres ence 

of contam i nants on the be ach w i l l  not be so  c r i t i cal and r e s tor

a t ive techniques of  a s l ower , l e s s  cos tly natu r e  will  be  found 

adequate . 

I n  conc l u s i o n , i t  appe a r s  that the mo s t  effect ive 

be ach-c leani ng me thods ava i l a ble under the cur rent 

s tate-o f-the-a r t : 

o F o r  r ocky a r eas : sandbl a s t i ng a nd/or s team 
c l eani ng . 

o For  sandy beaches : removal o f  the top o i l y 
laye r of sand e n t i r ely or  s c r een-sepa ration  
whe r e  the  contam i nant occ u r s  i n  lumps or  
nod ule s . -

o D i spo sal o f  debr i s  i n  appr oved a r eas . 

Other me thods of c l eani ng contami na ted sand that have 
been t r i ed i nc l ude fr oth flotation c l ean i ng at an e s t imated 

c o s t  in p i l ot ope rat ions of 5 0 - 7 0  cents  pe r ton of sand 

c l eaned and hot water f l u i d i z a t i o n ,  a me thod that has not 

been succe s s ful . 
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1 .  B i olog i cal Decompo s i t i on 

Another s t r at egy for deal i ng w i th an o i l  spill , o f ten 

the only feas ible one whe re a r e l a t ively sma l l  s pi l l  has 

r each ed shore i n  a r emo te a r ea , is to leave the spil led o i l  

to  b e  decompos ed b y  b i olog i cal pr oce s ses . Bacter i a  have an 

i mpo r t ant role i n  r emov i ng o i l  f r om the sea , shore and 

wetl a nd a r ea s . Bacter i al oxidation  can pr oceed a s  much as 

ten  times a s  fast as au to-o x i d a t i on and there is  no doubt 

tha t bacte r i a  can u t i l i z e a va r i ety of hyd r ocar bons . I n  

g e ne r al , howeve r ,  bac ter i a  cannot degr ade the heav i e r  

a r oma t i c s  and b r a nched hydr oca r bons such as thos e  f ound i n  

r e s idual o i l . Also , bacte r i al de compos it ion i s  slow , 

pe rmi t t i ng an  o i l  s l i c k  to spr ead ove r a la rge ar ea . 

Mi c r o-o rgani sms capable o f  decompos i ng pe tr ol eum occur 

i n  the ocean , e spec i ally i n  ne a r -shor e a r e as subj ect  to 

f r equent oil  s p i l ls . Under  labor atory condi t i ons , normal 

ma r i ne bac ter i a  have been obs e r ved to  decompos e  nearly 

6 0  pe rcent o f  added fuel-o il in 8 wee k s .  Light o i l s  a r e  

o x i d i zed mo r e  r a p i d l y  than heavi e r  ones and pa r a f f i ni c  

( a l ipha t i c ) hydr oca r bons mo re rapidly than a r oma t i c s . 

Decompos i t i on pr oceeds mos t rapidly at h i gher tempe r a t u r e s  

and i n  the p r e s ence of abundant oxygen . On-goi ng wor k at 

the V i rg i n i a  I ns t i tute o f  Mar i ne Sc ience i nd i cates tha t 

pe tr oleum-deg r ad i ng bact e r i a  also be come abunda nt i n  s alt  

m a r s h  s ed ime nts a f te r  o i l i ng .  

Anaerobic  deg r adation  occurs  at a much slower r a te . 

Th i s  pr ocess  also depend s  on the ava i l a bi l i ty o f  n i t r ates , 

phosphates or sul f a tes wh ich a r e  sour ces  o f  oxygen for  

a na e r ob i c bacter i a .  
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The f i nal p r oducts  of ae r ob i c  oxi dat ion are carbon 

d i ox ide and water . Many of the i nte rmed i ate p r oducts  are 

water -soluble and almo s t  all are re ad i l y  suscep t i ble to 

f u r ther attack by m i c r o-o r g a n i sms commo nly pres ent in  

c oas tal wa ter s .  Some of the i ntermed ia te decompos i tion 
pr od uc t s  may themsel ves by deleter i ous  to mar i ne organi sms . 

I n termed i a te pr od ucts of deg r ada t i on , as  we ll as the 

bact e r i a thems elves , pr ovide suppo r t  fo r ma ny h igher mic ro

o r g a n i sms , pr otozoa , fung i , and lower a l g ae . Many c i l i a tes 

o c c ur among oil d r ople ts , some w i th o i l  in food vac uo les , 

a nd an i nc r e ase has be en noted i n  the numbe r s  of pr otoz oans 

fol lowi ng that of o i l -deg r ad i ng bac t r i a  in po l l u ted wa te r s . 

The smal l po lych aete Ophryto t r ocha bur r ows into weathe red 

o i l , pr e s umably to feed on  the bacte r i a .  

Larg e r  animals  con t r i bu te d i rec tly to o i l  r emoval , 

a l though they pr obably do not actually d i g e s t  o i l . L impets 

( Patel la ) , wh ich e x i s t  i n  g r eat numbe r s  al ong the coasts  of 

the Uni ted S tate s , can scrape wea thered oil f r om r oc k s  

d ur i ng the ir  normal brows ing . O i l  then appears  i n  the 

feces , m i xed wi th rock  fr agments and plant debr i s ,  wh ile  the 

l i mpe ts are apparently unha rmed . Some th ree to four mo nths 

a f te r  a fai r l y seve r e  o i l  spil l ,  p a r t s  of the Co r n i sh shore  

w e r e  cl ear ed of o i l  except for a band depos i ted above the 

h i g h es t level beyond wh ich l impets could not feed . On the 

wor st-affe cted sho r e s  in C o r nwal l ,  E ngl and , af ter the Tor rey 

Canyon w r ec k , a l l  l impe ts we re k i l l ed by emul s i f i er spray i ng . 

C h i tons , wh i ch occupy a s imi lar  ecolog i c al n i che to l impe ts 

but are  near ly tw i ce as l a r ge , r emoved much of the fuel-o i l  

s p i l led f r om t h e  s tr anded General Colocot r o n i s  f r om l imes tone 

beach es in the Bahamas . 

VI- 3 7  



m .  Costs  o f  O i l  Spi ll Cleanup 

H i s tor i cal ly , o i l  s p i l l s  have contam i na t ed the env i r onment 

to  va ryi ng degrees  depend i ng on the quant i ty of  the o i l  

spi l l ed , l ocat ion , weather cond i t i ons , a nd a v a r i ety o f  

othe r va r i ables . O i l  c a n  d i s s ipate quite rapidly thr ough 

evapo r a t i o n , wave d i spe r s ion , or s i nk i ng . Howeve r ,  once the 

o i l  c omes in contact w i th the shorel i ne it tend s to s t i c k  or 

be absor bed by gr a s s es , s and , or  r oc k . Data of act ual o i l  

s p i l l  i nc i dents we re  revi ewed t o  obt a i n  a n  approx imate 

e s t imate of  cleanup cos ts . The cost  data are h ighly spec i f i c 

to  the pa r t i c ular i ncident ; the r e fo re , a r a nge of  pos s ible 

cl eanup cos ts was devel oped r a ther than a spec i f i c  va lue . 

Th i s  r a nge of  costs  r es u l t s  f r om selected i ncidents  wh i ch 

repres ent a wide va r i at i on i n  o i l  s p i l l  va r i abl e s . 

C l e anup c o s ts i nclude a l l  attempts or actions to salvage , 

con ta i n ,  r emove , o r  cleanse o i l  on the s u r f ace of  the wa ter , 

shor e ,  o r  p r iva te pr oper ty .  Costs a l s o  include , where 

appr opr i a te , r emoval o f  oil f r om a damaged vessel wh ich 

pos ed a th reat  to the env i r onment . 

There i s  a wide va r i a t i o n  i n  the cleanup c o s t  per ba r r el  

o f  ca rgo . I n  the Wo rld Glory mi shap , where  no shore 

contam i na t i on occur red , the cleanup cos t was compa r at ively 

l ow , at about  $ 1 . 0 0 per ba rr el . Howeve r ,  for  the Santa 

B a r bara  of fshore l e a k , c l eanup c o s t s  we re  nea r l y  $ 5 0 pe r 

ba r r e l  due to the heavy o i l  contami na t i on o f  beach and 

h a r bor areas  i n  S anta B a r bara  and Ventur a ,  C al i fo r n i a .  

Thu s ,  the e s tima ted o i l  sp i l l  cleanup cos ts r ange f r om a 

m i n imum o f  $ 1 . 0 0  to perhaps  $ 5 0  per ba r r e l , o r  $ 7 . 0 0 to $ 3 5 0  

pe r tanke r DWT . F o r  the complete l o s s  of ca rgo f r om a 

4 0 0 , 0 0 0 DWT tank e r  the c leanup c o s t  may r a nge f r om a m i nimum 
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o f  $ 2 . 8  mi l l i on to a s  high as $ 1 4 0  m i l l i on i f  al l the o i l  

d amage was conce ntrated on valuable be ach prope r ty areas . 

Gene r a l l y , the cl eanup cost  pe r ba r r el i s  sma l l e r  as the 

amount of o i l  s p i l l ed becomes la rge r , so the $ 1 4 0  m i l l i on 

c o s t  f i g u r e  would  apply o nly i n  a pa rt icularly unfor tunate 

set of  c i rc ums tances . 

The above compa r i son pe r t a i ns to actual data f r om 

r e l a t i vely l a rge uni ntentional o i l  spi l l s .  Th ere  i s  some 

i nd i c a t i o n  that smaller  spi l l s  ( l e s s  th an 5 , 0 0 0 gal lons ) i n  

waterways and h ar bo r s  a r e  more expens ive to c l e an up o n  a 

per-ba r rel  basi s .  A recent s tudy i nd i ca te s  an ave rage 

c leanup c o s t  of  abo ut $4 pe r gal lon or  $ 1 6 8  pe r ba r rel on 

spi l l s be tween 5 0 0  a nd 5 , 0 0 0  gal lons ( US-1 2 4 ) .  Other 

s o u r ces i nd i cate smal l s pi l l s  can cost as hi gh as $ 1 , 0 0 0  per 

ba r r e l  for cleanup . Th ese smal ler  spi l l s  are gener all y 

r e l a ted to  tanker ope r a t i onal d i scharges and cargo t r ansfer  

a cc ident s .  

1 0 .  Mi t i g a t i ng Effects of DOE Plann i ng 

As de s c r i bed i n  Sect ion I I . G . , DOE e nv i r onme ntal 

p l a nn i ng spans s i te deve lopme nt and operat ion as we l l  as 

o i l  p r o c u r ement and t r anspor t .  E nv i r onme ntal s peci f icat ions 

f o r  s i te d e s ign , cons truct ion and operat ion are  documented 

i n  the P r og r amma t i c  and S i te Env i r onme ntal Act ion Repo r t s . 

Env i r onme ntal ope r a t i ona l proced ures  for the p r event ion , 

conta i nment and c l ean-up for o i l  s p i l l s  a r e  documented i n  

the S pi l l  P r eve ntion Control and Countermea sures Plan , and 

the con t i ngency plan devel oped for each s i te .  The previous 

s u b-s ection desc r i be s  the se plans . Envi ronme ntal c r i te r i a  

f o r  the tr anspo r t  of  crude o i l  w i l l  be con t a i ned i n  ca r r i e r 

cont ra cted s t ipu lat ions . 
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The se env i r onme ntal spec i f i ca t i ons , procedu r e s  and 

cr i te r i a  have been pr omu lgated i n  re sponse to ident i f ied 

env i r onme ntal impac t s  or  conce r n s . When implemented , these 

requ i rements  w i l l  m i t igate or  avo id env i r onme ntal impacts 

cons i s tent w i th the env i r onmental po l i cy o f  DOE S t r a teg i c  

Petr oleum Re serve O f f ice . The deta i l s  o f  p r omulgat ion , 

i ncl ud i ng analys i s  o f  eng i nee r i ng pract ical i ty ,  econom i c  

co s t  and env i r onmental ef fect ive ne s s , a r e  con t a i ned i n  the 

above c i ted plann i ng documents . 

To e f fe c t ive l y  m i t igate impac ts , the se deve l opmental and 

ope r a t ional requ i rements mu s t  be implemented . Implementat ion 

i s  by cont ractural  s t ipulat ion , env i r onmental rev i ew and 

surve i l l a nce . The des ign cr i te r i a ,  con s tr uct ion p r ac t ice 

and ope r a t ional pr ocedures , as  do cume nted in the E nv i r onme ntal 

Act ion Repo r t s , a r e  par t o f  the co nt r ac t s  be tween DOE and 

the des ign and con s tr uc t ion eng i nee r i ng cont racto r s . I n  

tur n ,  the i r  s i te ds igns and cons truct ion spec i f icat ions 

are rev i ewed for compl i ance by DOE . Comp l a ince dur i ng 

actual s i te con s t r u c t ion and ope r at ion i s  mo n i tored by 

env i r onme ntal i nspe c tor s s tat ioned a t  each s to r age s i te . 

The cumu l a t ive e f fect o f  the DOE env i r onme ntal plann i ng 

pr oce s s  i s  to f o r ce adhe re nce to s tanda rds , pr ocedures  and 

techn iques wh i ch w i l l  i ns u r e  tha t adve r s e e f fects  of the 

S PR w i l l  be m i t i g a ted to the extent feas ible . 

1 1 . F l oodpl a i ns/We tl ands M i t igation 

Execut ive Order  1 1 9 8 8 , Floodpl a i n  Management , and Exec

ut ive Order  1 1 9 9 0 , Pr otect ion o f  We tland s , r equ i r e  Fede ral  

age nc i e s  to  red uce the  r i s k  o f  f l ood loss  and t ake act ion 

to m i nimize  impacts of f l oods , and to m i n im i z e the de str uc

t io n , los s ,  or  deg r adat ion o f  we tlands . DOE has pr oposed 
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r eg u lations  to implement the se E xecu t ive O r de r s . Becau se 

the wetl a nd s  orde r ( a nd he nce i ts regulat ion s )  p r ov ide that 

it is  i nappl i cable to we tland s  proj ects und e r  cons truction  

pr i o r  to Oc tobe r 1 ,  1 9 7 7 , o r  to  those p r o j ects  fo r wh ich a 

d r a f t  or  f inal E I S  was f i led pr i o r  to that d a te , a l arge percen ta ge 

of candi date s i te s  a re exemp ted .  Rega r d i ng DOE a c t i  vi  t i e s  

w i th in floodpla i ns , the regulat ions a r e  appl i cable t o  a l l  

pr oposed act ions whe r e  pr act icable mod i f icat ions or  alter

nat ive s  are  s t i l l  ava i lable . wi th r e spe ct  to  p r o j ects  fo r 

wh i ch the app r opr i ate env i r onme ntal review has bee n com

ple ted or a f inal E I S  f i led pr i o r  to the e f fect ive date 

of  the regulat ions , DOE w i l l , i n  l i eu of  plenar y floodpl a i n  

pr ocedu r e s , r ev i ew the alter nat ive s  ide n t i f ied i n  the env i 

r o nme ntal r eview o r  the f inal E I S  f o r  potential  floodpl a i n  

impacts . I f  pr oj e ct impleme ntat ion has progres sed to the 

po i nt whe re review of al ternat ives is no longer p r ac t i cable , 

o r  i f  DOE d e te rmi ne s  afte r  a rev i ew o f  alterna t ives to take 

ac t io n  i n  a floodpla i n ,  the selected a l t e r na t ive w i l l  be 

des igned or modi f i ed to minimize  potential  harm to or  

w i th i n  the f loodpla i n  and to r e s tore and p r e s e rve floodp l a i n  

val ue s . 

B .  Unavo idable Adve r se Impac ts 

1 .  Geol ogy 

a .  Gul f Coa s t  Reg ion 

The r e  a r e  no ce r ta i n  unavo idable impac t s  r e l a ted to the 

geolo g i cal  characte r i s t i c s  of the r eg ion . Pr obably a very 

smal l  change in the geothe rmal g r ad i ent w i th i n  the salt dome s 

i n  wh ich new c avi t i es are cons tr uc ted w i l l  occur ; a l s o , the 

geome ch ani cal s tab i l i ty of the por t ion  of the sal t dome 

cove r i ng the m i ned cav i t ies w i l l  be decreased . The magn i tude 

of  the env i r o nme ntal impact  of any k i nd ,  i f  any , engende r ed 
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by the se changes i s  not k nown w i th cer tai nty , but i s  be l i eved 

to be i ns ign i f icant . The h i s tor i cal  pre cedence of pe trol eum 

s to r age , a l be i t ,  a t  a smal l e r  local scale , i nd i cates neg l i g ible 

impact unde r cond i t ions o f  sound e ng i nee r i ng design and 

cons truc t ion  p r a c t i ces . 

b .  Eas t Coast Region 

Any s to r age f ac i l i ty o r  other  s tr uctur e ,  e x i s t ing or  

new , in  the New Engl and a r ea is  sub j ect to  h igher r i s k s  o f  

damag e due t o  ear thquakes than in  mos t  other a r e as o f  the 

coun t ry . Th is  is based on h i s to r i c records of ear thquake 

intens it ies , a nd is true only if one occur s .  The r e  is  no 

imp l i cat ion of f r eque ncy o f  occur rence . 

Ground mo t ion result i ng f r om a n  ear thquake co uld , 

depend i ng on magn i tude , r e s u l t  in  damage to o i l  s to r age 

tank s and p ipe l i nes . This  in tur n could r e s u l t  in o i l  

spil ls . 

Al though an ear thquake would be unavo idable , a ny o i l  sp i l l  

o n  s i te that might r e s u l t  would be contai ned by the d i ke sys

tem ,  a nd the impact o f  any o i l  sp i l l  due to o f f-s i te p ipe l i ne 

damage would be m i n imi zed by sys tem shutdown and mob i l i z at ion  

o f  c l e anup cr ews . 

2 .  Hyd r ology 

a .  Gul f Coa s t  Reg ion 

( 1 )  Sur face Wa ter Impac ts 

Run o f f  f r om cons truct ion s i tes w i l l  i nt r oduce h ighe r con

c e n t r a t ions of suspended s o l ids i nto p r ox imal wa ter bod ies  

dur i ng the cons t r uct ion phase and for  a sho r t  t ime the r e a f ter . 
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The l i k e ly impact of th i s  w i l l  be sho r t-term i ncre ases in  the 

natu r al ly h igher tu r b id i ty dur i ng s to rm/r unoff  event s .  

The pr og r am w i l l  req u i r e  a co nt inuat ion or an incr ease 

in the dredg i ng a c t i v i ty for channe l deepe n i ng or  ma intenance 

at seve r a l  G u l f  Coast po r t s or  doc k ing locations . Sho r t-

term , d i r ect  water q ual i ty deg r adat ion by incre ased s u spended 

a nd d i s so lved s o l ids w i l l  accompany th i s  d r ed g i ng , and the 

dr edged bot tom mater i a l  gene r a l l y  r epresents  a long-term 

potent ial  s o u r ce o f  var ious  po l l u tants th at requ i r e s  attent ive 

ma intenance for con f i neme nt to the d i spo s a l  s i te .  The d i r ect 

e f fects on water q ual i ty wi l l  be l im i ted to the p r o j ect area 

and may i n c l ude : increased tur b id i ty and i ts e f f ec t s ; r educ

t ion  in photo-synthe t ic act i v i ty , f locculat ion of plankton i c  

a l gae , a nd a de crease  i n  ava i l able food s uppl y ;  sed ime nt 

bu i ldup that may smother be ntho s ; o xyge n  depl e t ion ; and r emoval 

o f  s ubs tr ate mater i a l s  and a s so c i ated bentho s . The mo re long

term e f fe c t s  are l e s s  we l l-known but may i n c l ude the s low 

r e lease to tox i c  d i s so lved heavy me ta l s , h a z a rdo u s  o r g a n i c  

compo und s ,  a nd a n a e r o b i c  g a s e s  (me th ane and hyd r og e n  su l f ide ) . 

I ncreased t r a f f i c  o f  v e s s e l s  c a r r y i ng pe t r o l eum a nd 

pe t r o leum products in  the coastal  r eg i on w i l l  r e s u l t  in 

h i gher potent ial  for o i l  sp i l l s  dur i ng the i n i t i a l  f i l l i ng 

phase of the prog r am and probably a l so dur i ng cyc l i ng . Water 

s upply intakes and br i ne d i f fuser  p ipe l i nes , if any , cons t i 

tute an add it iona l nav igat ion h a z a rd that would n o t  othe rw i se 

e x i s t .  The inc r e ased pr obab i l i ty o f  catas troph ic deg r adat ion 

in water q ual i ty d ue to spi l lage o f  o i l  or  othe r haz ardous 

subs tances and e n s u i ng water qua l i ty problems f r om d i spo s al 

o f  o i l  s p i l l  cle a nup debr i s  cannot be avo ided , a l though conse

quent impacts  are  s i te-spe c i f i c  and a l s o  may be m i t iga ted . 

I f  b r i ne is  d i schar ged i nto the G u l f  o f  Me x i co as a 

r e s u l t  o f  e i the r solut ion m i n ing o r  f l u id d i splacement , the 
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sal i n i ty o f  Gul f water s ne a r  the d i f fu s e r  w i l l  be incre a sed . 

Owi ng to  d i spe r s ion and adve ct ion , the pl ume o f  excess sal in

i ty w i l l  r e ach a s teady-s tate cond i t ion . Unde r rea sonable 

wo r s t-case cond i t ions of h ighest br i ne r ates ( f r om a 2 0 0  MMB 

f ac i l i ty ) , ve ry  l i t tle so lute adve c t ion , and l ow d i spe r s ion , 

the approxima te a r e a  ove r wh ich the i n c r eased s al i n i ty may 

be de tec ted by aqua t i c  o r g a n i sms i s  3 0 0 0  a c r e s ; thi s water 

qual i ty change would pr ima r ily  a f f ect  the bot tom wa t e r s  

r a th e r  than sur f ace l aye r s . Behav i o r al chang e s  ( i nc l ud i ng 

avo ida nce ) f o r  mob i l e  spe c i e s  o r  pos s i bly death for  se s s i le 

spe c i es may be e ncountered in an area of seve ral  hund r ed 

acres . I n  add i t io n , about seven a c r e s  o f  ma r i ne bot tom 

would be seve rely d i s r upted by con s tr uct ion ac t iv i t ie s  for  

each mile  along each o f  the d i f fu se r  pipe l i ne s ' r i gh ts-of-way . 

Up to f ive widely separa ted a r ea s  such as those descr i bed 

above may be af fec ted by impleme n t at ion of the pr oposed 

pr og r am .  No inte r a ct ion s of water qual i ty- r e lated e f fects  

among the va r i ous areas  a r e  pred i cted , howeve r .  

( 2 )  G r o und-Water Impac ts 

Al though usage o f  g r ound wate r a nd a ny consequent 

impac t s  may be avo ided by u s i ng s u r face wate r , e spe c i al ly 

Gul f wate r , a t  any l oca t i o n , i t  i s  a v i able al t e r na t ive 

water-supply a t  some locations . Ow i ng to the proj ected 

f r e s h  su r face wate r sho r t ages i n  the wes t e r n  Gul f Coa s t  ove r 

the ne xt few decade s , g r ound wa ter i s  attract ive f o r  

use a t  othe r i n l a nd l ocations ; d u r i ng the long t e rm , whe r e  

ope r a t ion  o f  the s to r age fac i l i ty d u r i ng a c r ude shor t fa l l  

may r equi r e  a n  ins tantaneously ava i l able , r e l i able wate r 

supply . 

I f  g r ound water we r e  u sed to d i sp l ace stored c r ude 

f r om a 2 0 0  MMB f ac i l i ty dur i ng a f i ve-month pe r i od , an 

eq u i valent water  i n f low c r ude ou tf low o f  3 9 , 0 0 0  gal lons per 
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mi nute ( o r  5 6  m i l l i o n  g a l lons  pe r day ) would be r eq u i r ed . 

The p r od uct ion of th i s  g r ound water f r om a p r ope r ly d e s igned 

we l l  f ield w i l l  lower the potent iome t r i c  s u r f ace in the 

aqui fe r be ing pumped as much as 1 5 0  fee t . Such la rge drops 

in  hyd r o s ta t i c  p r e s sure w i th i n  the aqu i fe r  sys tem may be 

accompanied by a few feet of s u r f ace subs ide nce , s low s a l t

water encr oachme nt up-d ip w i th i n  coas tal  aqu i fe r s , and 

" act ivat ion " o f  nea r - sur f ace f aul t i ng w i th d i f fe r e n t i al 

compac t io n . wi th i n  the a r e a  of g r o und-wa te r p r e s s u r e  

decl i ne s , found a t ion  damage due t o  d i f fe r e n t i al s e t t lement 

and i nc r e ased f lood i ng potent ial , par t ic u l a r ly in  mo r e  

co a s tal  s e t t i ng s ,  a r e  pos s ible r es u l t s . 

The effects  are  s i te-spe c i f i c  i n  that they depe nd on  

the agg r eg a te amount and t h i c k ne s s  of  the clay bed s  i n  the 

l i tholog i c  seque nce as we l l  as the actual p r e s s u r e  decl i ne . 

Wh ile mo s t  compac t io n  takes place i n  the c lay bed s , some 

compact io n  of the aqu i f e r  mater i a l  may a l so occur , wh ich 

r e s u l t s  in long- term l o s s  of s to r age capac i ty and the reby 

may affect the local wate r -yield i ng p r ope r t ie s  o f  the aqu i 

f e r . Re cove ry of  wate r  leve l s  w i l l  o c c u r  fa i r ly r ap idly 

a f te r  pump i ng cease s , but some of these phy s i cal  chang e s  may 

be i r reve r s ible . 

B r i ne d i spo s al by deep-we l l  i n j ect ion w i l l  ne a r l y  always 

deg r ade the qual i ty of the e x i s t i ng forma t ion  f l u id . E f fec t s  

on the bi osphere a r e  not a nece s sa r y  consequence , howeve r , 

i f  pr i o r , adeq uate eval uat ion and des ign are  conduc ted . 

b .  E a s t  Coa s t  Reg i o n  

A m i nor  deg r e e  o f  wate r  qual i ty deg r ad a t ion  w i th in sur

f ace wate r bod i e s  near  con s tr uct ion s i tes i s  unavo id able . 

The pr i nc ipal po l l u t ant of conce r n  i s  s u spe nded sed iment 

f r om e r oded a r eas . Dredg i ng will  a l so cause shor t-term 

dete r ior at ion in water q ual i ty in ma r i ne and es tuar i ne 

loca t i ons . 
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3 .  Meteo r ology , Cl ima tology and A i r  Qual i ty 

Catas t r ophic me teor o log i cal events could co nce ivably 

des troy sur f ace fac i l i t ies at a salt  dome s tor age sys tem , 

but impact f r om the fac i l i ty w i l l  be m i n imal . Some o i l  

spil lage w i l l  occur f r om f r actured p ipel i ne s  and f l ow f r om 

the stor age cave r n .  Add i t ionally , some o i l  spil lage and 

unco n t r o l led hyd r ocarbon vapor re lease could occur as a 

r e s ul t  of convent iona l ly mi ned s to r age areas . These impacts 

w i l l  be negl ig i ble when compar ed to that caused by the 

storm . 

No s ig n i f icant pe rma nent impact on the a i r  qual i ty i n  

the Gul f Coast r e g i o n  w i l l  occur f r om cons truct ion , f i l l i ng ,  

or ope r a t i o n  o f  subsur face s to r age f ac i l i t ie s  for  an 

expanded SPR .  The associ ated tanker load i ng a nd unload i ng , 

und e r  " wo r s t  case " me teo rolog ical cond i t ions , i s  pred i cted 

to cause local and tempo r a r y  v i o l a t ions o f  the Fede ral  

hydr oca rbon s tanda rd . 

S to r age o f  r e s idual o i l  a nd/o r d i s t i l l a te fuel o i l  i n  

tank s and the r equi red tanker ope r a t ions w i l l  i nc rease local 

hyd r oc a r bon emi s s ions leve l s . 

4 .  N o i s e  

No i se f r om aco u s t ically unt reated equ ipme nt used dur i ng 

co ns t r uct ion o f  tank farm s to r age f a c i l i t ie s  w i l l  h ave an 

adve r s e  impact on  human a nd wildl i fe populat ions w i th i n  

app r ox imately o ne-hal f m i l e  o f  the a c t i v i ty .  Rad i ated no i se 

f r om f il l i ng a nd ope r a t i o n  w i l l  be o f  s u f f i c i ently low 

leve l s  to be o f  no e nv i r onme ntal consequence . 

No i s e  f r om d r i l l i ng a c t iv i t ies i n  develop i ng s a l t  dome 

s to rage w i l l  cause an unavo idable adve r s e  impact  up to about 
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1 5 0 0  feet f r om the dr i l l i ng s i te .  Ope r a t ion of  the faci l i ty 

w i l l  impact the a r e a  w i th i n  3 5 0 0  feet of the center o f  the 

pump ing s tat ion . 

5 .  B i ology 

Unavo idable b i o log i cal  impac t s  w i l l  be the tempo r a r y  los s 

of  hab i tat f r om deve lopme nt act iv i t ies and long- term l o s s  of  

habi tat f rom phys ical e x i s tence o f  s to r age f ac i l i t i e s , 

road s , p ipe l i ne s , d r edged channe l s , e tc .  Aqua t i c  o r g a n i sms 

w i l l  be damaged or k i l led by e n t r a i nment and imp i ngement on 

i ntake s t r u c t u r e s  if used fo r water w i thd r awal in the 

s o lu t ion m i n i ng of salt  cave r ns . Aqua t i c  o r g a n i sms w i l l  be 

tempo r ar i ly d i s tu r bed in the area of br i ne d i sposal i nto the 

Gu l f . S t r e ams , r ive r s , and e s tuar i e s  w i l l  have tempo r a r i ly 

i nc r e ased s il tat ion cau sed by d r ed g i ng , d r i l l i ng ,  and 

cons truct ion of roads and p ipe l i ne s . I n  the Gul f Coas t 

reg ion , e ndang e r ed spe c i e s  o f  an ima l s  could be d i s tu r bed . 

Odor  f r om s to r age i n  tan k s  could d i s t u r b  o r g a n i sms . 

6 .  H i s to r ical  and Ar chaeolog ical  Re sources  

I mpac t s  to  h i s to r ical and a r chaeolog ical resources  l i s ted 

i n  or el ig ible for i nc lu s ion i n  the Nat ional Reg i s te r  w i l l  

be avo ided by the select ion o f  s i te s  and r ig h t s-of-way away 

f rom such re sour ce s . Should the re be no p r udent o r  feas ible 

alte rnat ive to the use o f  s i te s  and r ights-of-way that a f fect 

such reso u r ce s , the r equi r eme nts o f  Fede r a l  law w i l l  be me t .  

7 .  Re c r eat ional Re sources 

The p r o j e c t ' s  impact on recreat ional resources w i l l  be 

r e l a ted to i ts use o f  wilde r ne s s  areas that are  local 

hunt ing a nd f i sh i ng areas . The no i se and act i v i ty a s so c i ated 

w i th cons truc t i ng the s to r age fac i l i t ie s  w i l l  f o r ce w i ldl i fe 
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away f r om the s i tes . Fur thermo r e , the s i te s  w i l l  be fenced . 

Whe r e  the l ands we r e  pr ivately owned and u sed for  product ion 

o f  br i ne ,  sul fur , s al t , l imes tone and othe r ind u s tr ies , the 

r e s t r ict ion to hunte r s  and f i she rme n  w i l l  not con s t itute a 

change . Where  new sol u t ion cav i t i e s , mine s , or  tank farms 

a r e  bu il t in w i l de r ne s s  a r ea s , there  w i l l  be a ne t l o s s  o f  

recreat ional l a nd . The mo s t  seve re  impact o f  th i s  k i nd 

would  occur if  o i l  i s  s tored i n  new mine s  and the excavated 

r oc k  mu s t  be s tockp iled ove r a few hundred a c r e s . 

The s o l u t ion cavi t ies in s a l t  dome s and the new m i ne s  

requ i r e  pump i ng water i nto the s to r age space when the o i l  i s  

r emoved . There  w i l l  be some l o s s  to spo r t  f ishe r i e s  due to 

entra inment of f i sh eggs and l a rvae , but th i s  l o s s  w i l l  not 

be a maj o r  one . Where  pipe l i ne s  c r os s  beaches to d i spose  

o f  th e br i ne f r om s a l t  so lu tion cav i t ies via  i ts d i f fus ion in  

ocean water s ,  the re  will  be  an  avo idable but shor t-term 

interference w i th other uses of  the beach . 

The maj o r  impact on r e c r ea t ional r e so u r ce s  would occur 

in the event  o f  an acc idental sp i l l  of  o i l  or  br i ne . A 

sp i l l  occu r r i ng i n  a waterway wo uld spr e ad , and depend i ng 

on the quant ity o f  o i l  o r  br i ne l os t ,  vege tation , f i sh and 

water fowl would  be i n j ured or  des tr oyed . 

8 .  Land Use 

The p r o j ect  w i l l  e i ther u se s i te s  th a t  are a l r eady be i ng 

used for  i ndu s t r i al purposes or  bu i l d  new fac i l i t ie s  i n  

spa r cely popula ted a r ea s . The cons tr uct ion o f  r igh ts-of-way 

thr ough farms , fo r e s ts , we tl a nd s  and l a nd s  th at  w i l l  eventual ly 

become res ide nt ial , i s  unavo idable . I f  the r e s erve i s  to 

i nc l ude s to r ag e  i n  new m i ne s , the p i l i ng of excavated rock  

o n  adj acent l a nd is  also unavo idable . 
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S i tes used for  petr ol eum s to r age w i l l  become des ignated 

as i nd u s tr ial  s i tes . Whe r e  the re are s i tes located near 

u r ba n  areas , they may a f fect  z on i ng r egulat ions that w i l l  

tend to r e s e rve sur r ound i ng l a nd s  f o r  i ndu str i al u se also . 

9 .  Economic and Social  Impacts 

Adve r s e  impac t s  tha t are  unavo ida ble and would be common 

to bo th the Gulf Coast reg ion and the East Coas t Reg ion 

include : ( 1 )  t r a f f i c  cong e s t ion , ( 2 ) accommodat ion o f  a 

migr atory pipe l i ne cons t r u c t ion crew , ( 3 )  a local shor tage 

of plate s teel if the ma x imum amount of pe troleum product 

i s  s tored in s teel tank s . 

T r a f f i c  conges tion w i l l  occur dur ing the cons t r u c t i o n  

pe r i od a t  p r act i ca l ly eve ry s i te .  I t  w i l l  be due to 

wo r ke r s t r ave l l i ng to and f r om the s i te and l a rge t r u c k s  

br i ng i ng equ ipme nt and mate r i al s . 

P i pe l i ne cons t r u c t i o n  requ i r e s  wo r ke r s  w i th spec i a l i zed 

s k i l l s  and expe r ience . Wh ile some o f  the r ight-o f-way 

prepa r a t ion and r e s torat ion may be done w i th local labor , i t  

i s  ve ry l i kely the p ipel i ne con t r actor w i l l  be f r om outs ide 

the are a ,  a nd 6 0  to 1 0 0  wo r k e r s  w i l l  move tempo r a r i ly into 

the commu n i t ies ne a r  whe r e  the p ipel ines are to be l a id . 

The extent to wh ich th is  may a f fect the ho s t  commu n i t ies 

w i l l  depe nd on  the s i ze o f  the i r  cur r e nt populat ion and the 

deg r ee to wh ich they can accommodate the pipe l i ne crew . 

I f  as much as 9 5  MMB of pe troleum p r oduct is  s tored i n  

s tee l tan k s ,  i t  w i l l  con sume about 3 6 0  thousand tons of 

st eel plate . Wh i l e  this  cons t i tutes only about  3 pe r cent of 

the pr o j e cted capac i ty for  s teel plate p r oduct ion in 1 9 7 8 , it  

could cause de lays in  de l ivery o f  s teel to other u se r s ,  and 

some local s hor tages . 
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VI I .  IRREVERS IBLE AND IRRETRI EVABLE 
COMMITMENTS OF RESOURCES 

Impleme nt at ion of the S t r ateg i c  Petr ol eum Rese r ve plan 

w i l l  r equ i r e  some i r reve r s ible and i r ret r i evable commi tments 

o f  resources . Wi th an increase o f  the total vo lume of the 

SPR f r om 5 0 0  to 1 , 0 0 0  MMB , these commi tme n t s  of r esour ces 

wou ld i nc r e as e ,  al though not in  d i r ec t  p r opo r t ion  to the 

volume t r i c  increas e . Some of the t e rm i nal s and t r a nsmi s s ion 

f ac i l i t ie s  w i l l  only have i nc r eased use , a nd new constr uction 

on the same scale as the i n i t ial  5 0 0  MMB plan will  no t be 

r eq u i red . 

A .  Land Resources  

The  l a nd u sed for  sur face faci l i t ie s  and p ipel i ne or  

tr ansmi s s ion l i ne co r r idors  i s  not  a pe rmanent comm i tment . 

The bu i ld i ng s , eq uipment , p ipel i ne s  a nd othe r f i xtures  could 

be r emoved a nd the land u sed for  othe r pu r poses . Land that 

has been u sed as a s i te for  the d i sposal of d r edge spo i l  o r  

o f  exce s s  r o c k  fr om new mines w i l l  b e  i r rever s ibly a l t er ed , 

but could a l so be u s ed for  othe r purposes o r  allowed to 

r eve r t  to a w i lde r ne s s  cond i t ion . 

Some m i ne r a l  r esour ces w i l l  be i r re t r ievably commi tted . 

Whe r e  solution  cav i t ie s  in  sal t dome s are  u sed to s t o r e  o i l , 

sal t w i l l  be r emoved to cr eate the cav i t i e s  and mo r e  salt 

los t each t ime the oil  is  w i thdr awn and r epl aced . The 

quant ity of salt  that would be unr ecove r able ; howeve r ,  i t  

would be l e s s  th a n  one pe rcent o f  the r o c k  s a l t  r e s e r ve s  i n  

the G u l f  Coast States alone . 

Whe r e  o i l  i s  s to r ed i n  rock m i ne s , the r e  w i l l  be 

a l o s s  of this  mate r i a l . Roc k , s uch as l imes tone , i s  
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somewhat pe rmeable and would be contami nated w i th o i l  along 

the edge of  the stor age ar e a .  Techn ically , the stone could 

be recove r ed , but i t  would not be economical to do so . 

Assum i ng that the re is not an es tabl i s hed ma r ke t  for the 

s tone excavated f r om a new m i ne and that the s tone is  

c r u shed a nd removed , there  would be  an i r r e t r i evable loss  of  

s to ne that may have been used as d imens ion block s .  C r u shed 

s to ne depo s i ted i n  a land f i l l  could be re t r i eved . Nat ional 

r e s e r ve s  o f  s tone for con s tr uct ion ma te r i al s  are adeq uate to 

p r ov ide for the expected demand i nde f i n i te ly .  H igh-pur i ty 

l imes to ne a nd do lomi te s u i table for u se i n  the manu fac ture 

o f  chem i c a l s  and me tals is  r es t r i c ted in  extent , but select ion 

o f  m i ne s i te s  for o i l  s to r age could avo id u se of the se 

r e s e rve s . 

I n  the con s t r uc t i o n  of new mines as s to r age f ac i l i t i e s , 

some rock mate r ial  may be r e ndered usele s s  and d i scarded , 

even tho ugh mos t  i s  pote n t i a l ly ma r ketable and the r e fo r e  not 

i r r e tr ievably commi tted . The geolog ical a nd hyd r olog i cal  

a spe c t s  o f  the deve loped m i ne a r e a  will  be  permanently 

altered , but the change w i l l  not be s i g n i f icant . 

Whe the r land r equ i r ed by any s to r age f ac i l i ty or i ts 

appur tenance s could be r e s to red to i t s  or ig i nal s tate and/or 

use af te r the l i fe of the fac i l i ty is unknown . It seems 

l i k e ly that some i r r eve r s ible damage co uld pos s i b ly occur to 

the present l a nd compo s i t ion . Roc k  d i sposal ( o r  long-term 

sto r age ) a r eas and d r edged spo i l  d i sposal a r ea s  ar e essent ial ly 

i r reve r s ibly comm i t ted to that use and real i s t i cal ly gene r a l ly 

i r retr ievable . 

B .  Water Re sour ces  

Whe n  subsur f ace i nj ect ion i s  the me thod chosen  for  

br i ne d i spos al , the i n j ect ion wel l  will  be s u f f i c i ently deep 
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so that f r e s h  water sources are not contam i na ted . P r oper 

use and i ns ta l l a t ion of  wel l  c a s i ng s  w i l l  p revent the 

contam i na t ion of fresh  water s and s that are p i e r ced by the 

wel l s . I n  the eve nt of an accidental break i n  the wel l  

tub i ng ( i . e .  s eam f a i l u r e , impr oper we ld , or  co r r o s ion ) the 

wel l  could be p l ugged to p revent sal i ne wa ter f rom r i s ing up 

the wel l .  No rmal g r oundwa ter movement would then g r ad ual ly 

d i s s ipate the br i ne .  

Should la rge quant i t ies of  nea r l y  f r e s h  g r ound water be 

u s ed , pe rmanent ch anges i n  head r e la t ions h ips  and f low 

pa tte r ns i n  aqui fer s could occu r . Chang e s  i n  the hydraul i c  

r eg ime of  aqui f e r s  could s l i gh tly a ffec t the qual i ty and 

quant i ty of d i scharge i nto spr i ng s  and s tr eams . 

Large quant i t ies of  water , r an g i ng f rom 4 26 , 0 0 0  to 

5 6 2 , 0 0 0  a c r e-feet , wi l l  be i r reve r s ibly commi tted to th i s  

p r o j ect  for deve loping new so lution-mi ned cav i t i e s . The 

h ig h  sal i n i ty after  i ts use makes  th i s  water i r r e t r i eveble 

f r om a p r ac t ical s tandpo i nt . Ope r a t i o n  of the fac i l i ty 

dur i ng a pe r i od of  i nte r r upted s upply may requ i r e  up to 

1 24 , 0 0 0  a c re-feet pe r complete cyc l i ng event on demand at 

any time ; th i s  wate r i s  al so an i r reve r s ible and i r retr i evable 

commi tment  to the s to r age prog r am .  

C .  Ecolog ical Resources  

The  l o s s  of  a ny endange red spe c i e s  cons ti tutes an  

i r r eve rs ible and i r re t r i evable reso u r ce commi tment . I n  

p a r t icula r ,  the S o u thern bald e a g l e  could be s u f f i c i e ntly 

d i s tur bed by ac t iv i ty at seve ral s i te s  und e r  cons ide r a t i o n  

t o  seek  o the r nes t i ng a r e a s  mo re  remo te f r om developed s i te s . 

Th is  change may be tantamount to a resource comm i tment . 
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D .  Archaeolog i cal and H i stor ical Re sou r c e s  

Any d i s tu r bance of  a r ch aeo log ical and h i sto r i cal  r e sources  

wo uld be  an  i r r e tr i evable los s .  Wh i l e  i t  i s  as yet  unknown 

how many hi s to r i c  and cultural  resour ces may be affected by 

th i s  pr og r am ,  i t  is DOE po l i cy to s u r vey e ach p r o j e c t  a r e a  

t o  locate such r e so u r ce s  and t o  avo id them wheneve r pos s i ble . 

Whe re avo idance i s  not po s s i ble , DOE w i l l  consu l t  the appro

pr i ate SHPO and , if  appr opr i ate , the ACHP , to  devel op a plan 

to m i t ig a te the adve r se impact o f  the p r o j ect on s uch resou r ce s . 

E .  Human Re sou r c e s  

The maj o r  s o c i olog ical resources  t o  b e  commi tted a r e  

people ' s  wo r k  hou r s  and pe r sonal t ime spe nt on the p r o j e c t . 

An approx ima te amount o f  manpowe r requi red to impleme nt 

the pr og r am i s  d i f f i c u l t  to e s tabl i sh w i th c e r t a i nty , ow i ng 

to i nadeq uate informat i on on p r og r am compone nts . I n  the 

ESR , a bout  5 0 0  man-ye a r s  of d i rect labor w i l l  be requi r ed , 

and i n  the SPR , up to 5 4 0 0  man-ye a r s  may be expended depe nd i ng 

on the type of  fac i l i t ie s  cons tr uc ted . 

S tat i s t ical p r e d i c t ions are  that fatal acc idents w i l l  

occur in cons t r u c t ion of  the storage fac i l i t ie s  as i n  

co n s t r uct ion o f  any l a r g e  faci l i ty . Othe r l o s s  of  l i fe w i l l  

r e s u l t  f r om i nc r e a sed populat ion i n  t r a f f i c  acc idents and 

othe r increased h uman i nte r act ions . 

F .  Mate r i a l s  

Some mate r i al s  us ed i n  the s to r age f ac i l i t ie s  w i l l  be 

commi tted and the r e fo r e  represent an i r re t r i evable re sou r ce . 

Bes ides ma te r i al s  such as pa int , asphal t ,  lumbe r , and g l a s s  
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tha t  w i l l  dete r i o r a te or  be d i scarded i n  l i eu o f  r e u se , a 

s i gn i f i cant amount o f  s teel may be i r r e t r i evably l o s t  for  

othe r u se s . Mos t  o f  th is  s teel l o s s  is  repre sented by 

seve r a l  hund red tho u s and feet of down-hole cas ing a nd p ipe 

that w i l l  eventual ly co r r ode ; some p ipe l i ne ma te r i al s , 

espe c i al ly water and br i ne p i p i ng , may al so be i r r e t r ievable . 

Most o i l  p ipe l i ne mater i al i s  antic ipated to be s al vageable , 

ow ing to  measures  des igned to prevent eros ion , cor r o s ion , 

and s ubseque nt r uptur e . 

G .  Energy 

The ene rgy consumed i n  con s t r uc t i ng a nd ope r a t i ng the 

r e s e r ve i s  a commi tme nt of elect r i c  powe r , a nd the refore  

eq u i valent amounts o f  solid  a nd l iquid fue l s  that will  be 

i r re t r i evably l os t  to othe r uses . The amount of ene r gy to 

cons tr uct the r e s e r ve is e s t ima ted to be no mo re than about 

4 m i l l i on megawatt-hou r s , and to cycle the total system w i l l  

cons ume le s s  than 1 0 . 5  m i l l ion megawatt-hou r s  o f  ene rgy . 

The sys tem w i l l  s to r e  up to 1 . 7  b i l l i o n  megawa tt-hou r s  o f  ene rgy . 

I n  a br oader conte xt , the cr ude pe troleum i t s e l f  acqui red 

for  f i l l i ng the r e s e r ve i s  a r e sou r ce that is des t i ned for  

i r re t r ievable , although no i r r e ve r s ible , consumpt ion  that could 

not othe rw i se take place . In th is  sense , it is  a r e so u r ce 

comm i tme nt , but it  is a l s o  the rat ionale for  the s to r age 

pr og r am .  The quant ity of pe t r o leum u l t ima tely req u i red w i l l  

depe nd upo n the u l t imate capac i ty o f  the r e s e r ve a nd the 

numbe r of t imes that it w i l l  s e rve as an eme rge ncy supply . 
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V I I I . RELATIONSH I P  BETWEEN LOCAL SHORT-TERM 
USES OF MAN ' S  ENV I RONMENT AND 

THE MAINTENANCE AND ENHANCEMENT 
OF LONG-TERM PRODUCTIVITY 

V i r tu a l ly  any u s e  of the env i r onme nt , bo th l ong- and 

s ho r t- t e r m ,  w i l l  cau se some eve ntual changes in the 

pr od uc t iv i ty of the deve lopme nt a r e a s . The ove r a l l  p r og r am 

f o r  the S t r a teg i c  P e t r oleum Reserve , a s  e xpanded and 

ac ce le r a t ed ,  w i l l  i ns u r e  t h a t  l onge r te rm nat ional  p r odu c t iv i ty 

w i l l not s u f f e r  a d i scon t in u i ty thr ough i n te r r up t i o n  of  

impor ted o i l  t o  the  U n i ted S t ates . The impact of  such  a 

d i sr upt ion  i n  impo r ted o i l  cannot be ove r emphas i z ed i n  terms 

o f  the gr o s s  imp act  on the nat i onal  s o c i o- e c onom i c  gr owth , 

a nd the d i r e c ted de g r ad a t ion  o f  human l iv i ng s tanda rds , 

pr i ma r i l y i n  the e c onom i c  a r ea , wh ich would r e s u l t  for 

m i l l i ons  of Ame r i c a ns thr oughout the nat ion . Th i s  ove r a l l  

n a t io nal impac t ,  we re  th e r e  n o  S tr ateg i c  Pe t r o l e um Re s e r ve 

t o  i n s u r e  ec onom i c  s tab i l i ty ,  i s  the ove r a l l  balance ag a i ns t 

wh ich l o c a l i zed s ho r t-term and l onge r  t e r m  u s e s  of th e 

e nv i r onme nt  f o r  the SPR m u s t  be me asur ed . 

A .  Geo l ogy and Hyd r o l ogy 

F o r  the exp anded G u l f Coas t Reg i o n ,  the geolog i c a l  

r e l a t io n s h i p  between sho r t- a nd l ong- t e rm r e s u l t s  w i l l  

depe nd gr e a t ly upon the me thods chosen f o r  deve l op i ng s al t  

cave r n s  and the su scept ib i l i ty o f  the geo log i c a l  r eg ime to a 

par t i c u l a r  me thod . Should gr ound water  be u sed f o r  l e ach i ng 

o f  s al t dome cave r ns , a r i s k  of  subs ide nce by pr opo r t ional 

comp act i o n  of  a f fe c t ed s t r a t a  is  pr e s ent . Howev e r , s u r f ace 

water  so u r ce s  are adequate to me e t  the need s of  the p r o j ect , 

so the u s e  o f  g r oundwa ter  would n o t  be nece s s a r y . 
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S ome of th e s i te s  w i l l  requ i r e l a nd f il l  i n  o r de r  to 

p r ovide a f i rm base for  we l l  pad s , r oads , a nd bu i l d i ng 

f o unda t io n s . D i ke s  w i l l  be r a i sed a r ound t ank s , and berms 

may have to  be bu i l t  to e levate br i ne pond s .  Th i s  w i l l  

c a u se local  ch ange s i n  s o i l  compos it i on , bu t not t o  the 

e x t ent  tha t  it wo uld  s ign i f i c antly ch ange the p r od uc t iv i ty 

of the s ur r ound i ng l a nd . 

The g r e a t e s t  conce r n  i n  te rms o f  impact s o n  s o i l  i s  

tha t of  p r o l o nged s e epage o f  br i ne into the g r ound f r om 

a n  unde tected l e a k  i n  the br i ne hand l i ng equ ipment . I f  s uch 

an a c c ident  d id o c cu r , the s o i l  would be come le s s  able to 

s uppo r t  vege t at ion . The l e ng th o f  t ime th i s  e f fect  wo uld 

l a s t  would depe nd upon the extent o f  s e epage and local 

cond i t io ns that wo uld  wash away the s a l t  depos i t :  but 

g e ne r al ly , b r i ne s e epage f r om an  unde tected leak wou ld  h ave 

a long - t e rm e f fe c t . 

For  the E a s t  C o a s t reg i o n , deve lopme nt o f  new t ank f a rms 

w il l  h ave neg l ig i b le impact on the s ho r t- a nd l ong-term 

r e la t ions h ip s . Co n s t r uct ion of  new m i ne s  w i l l  a l t e r  th e 

l o cal geol ogy and i n  some cases  hydr o logy i n  the m i ne 

v i c i n i ty .  

Use o f  ex i s t i ng m i ne s , s a l t  cave rns and t ankage for  the 

E a r l y  S t o r age Res e rve w i l l  r equ i r e  an i n s ign i f i cant ch ange i n  

e x i s t i ng hydr o l og i ca l  a nd geolog i cal  cond i t i ons . Lo ng- term 

p r od uct iv i ty sho u ld r ema i n  e s sent i a l ly the s ame as f o r  

p r e - s to r age pe r i od s . 

B .  Water Qual i ty 

Th e s o l u t ion  cav i t i e s  i n  s a l t  dome s wo u l d  r eq u i r e  app r o x i 

m a t e l y  1 8 3  b i l l i on g a l lo n s  o f  wa ter  f r om the a r e a  dur i ng 
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cons tr uct ion  of the cav i t ie s , and up to 2 5  b i l l i on g a l lons 

dur i ng t h e  d i spla cement ope r a t ion . Comp a r i son o f  th i s  level 

o f  consump t ion w i th th e ava i l able water  suppl i es i n  ma j o r  

s u r f ace water  bo d i es a l o n e  i nd i c a t e s  th at the u s e  of  the 

wate r would no t l im i t  the deve l opment of  i nd u s tr y  in the 

a r e a or  the gr owth of  c i t i es that need to  s hare th ese wate r 

re sour ces . 

Whe re s ubs ur f ace i n j ect ion i s  the p r e f e r r ed me thod of  

of b r i ne d i spo s a l , meas u r es w i l l  be  taken  to p r o tect f r e s h  

w a t e r  s our ces , i nc lud i ng t h o s e  wh ich a r e  n o t  p r e s e nt ly u sed 

f o r  dr i n k i ng water  purposes but wh i ch may be u sed i n  the 

f u tu r e . 

F o r  devel opme nt of new fa c i l i t ies , s ho r t- t e rm water  

q ua l i ty impact s ar i se p r ima r ily  f r om d r edg i ng and d i tch ing 

r eq u i r ed to  emp la ce p ipe l ines . Near the d r ed g i ng ope r at ions , 

i nc r ea s ed s il t a t i o n  ca u s i ng i nc r e a s ed t ur b i d i ty w i l l  o ccur . 

Resu spens i o n  of  wa te rway bottom depos i t s  may r a i s e  the 

p o l l u tant leve l s  of  he avy me tal s , pe s t i c id e s , and o r g a n i c s . 

Mod i f i ca t i on of  ex i s t i ng capac i ty to conve rt  i t  to s to r age 

sy s tems w i l l  cau se less seve re  deg r ad a t ion of  water qual i ty 

except wh e r e  new r oads o r  p ipel i ne s  r equ i r e devel opme nt . 

I ncr e a s ed o i l t r an s po r t at i on w i l l  i n c r e a s e  o i l  s p i l lage 

a bou t o ne pe r cent  d u r i ng the f i l l  p e r i od , a nd r e s u l t  i n  some 

water  q ual i ty d eg r ada t i on . 

I n  the long - t e rm , water q ua l i ty a s  r e l a ted t o  ac t iv i t ie s  

of  the s t o r age sy s tem w i l l  s t abi l i ze  t o  p r e s to r age cond i t ions . 

C .  A i r  Qua l i ty 

Th e r e  w i l l  be a shor t-term deg r ad a t ion  of a i r  qual i ty 

cau sed by the d eve lopme nt of  e i th e r  new o r  ex i s t i ng s to r age 
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capac i ty .  S ome f ug i t ive d u s t  em i s s i ons w i l l  r e s u l t  ne a r  

s t o r age s i tes , a nd w i l l  be pres ent only d u r i ng t h e  cons truct ion 

phas es . The i n c r e a s e  i n  the S t r ateg i c  P e t r ol eum Res e rve 

f r om 5 0 0 to 1 , 0 0 0  MMB , a nd the acce l e r a t ion i n  the f i l l i ng 

pr oce s s  w i l l  i nc r ease the f ug i t ive d u s t  em i s s ions as mo re  

cons tr uct ion  a c t iv i t ies  w i l l  be  r eq u i red . The  expanded SPR 

w i l l  cause  tempo r a ry and  l oc a l i z ed i nc r e as e s  i n  hyd r oc a r bons 

and photochem i ca l  o x i d a nt l evels  d u r i ng ma r i ne tank e r  

u n load i ng a nd l o ad i ng of  c r ude  o i l . Th i s  s ho r t- term a i r  

qua l i ty pr oblem w i l l  not occur i n  the E a s t  Coas t s to r ag e  

r eg i on be cau se s t o r ag e  w i l l  p r obably b e  l im i ted to  l ow 

vo l a t i l e  o i l s  ( r e s idual o i l  a nd d i s t i l l a t e  fuel  o i l ) . 

Hyd r oc a r bon em i s s i o ns f r om s ubsur f ace s to r age cav i t i e s  

i n  the G u l f  C o a s t  r e g i on w i l l  be m i n imal . The emp l oyme nt o f  

double- s ealed f l o a t i ng r oof  t a n k s  i n  t h e  E as t  Coa s t  reg i on 

w i l l  reduce the s tand i ng s to r age hyd r oca r bon em i s s ions to a 

g r eat extent . No l ong-t erm d eg r ad a t i on of  a i r  qual i ty i s  

ant i c ipa ted t o  r e s u l t  f r om the expanded S P R .  

D .  B i o l ogy 

Short- a nd l ong-term b i o log i c a l  p r od u ct iv i ty of c e r t a i n  

l im i ted a r e a s  w i l l  b e  l ow e r ed by imp leme nt i ng t h e  p r og r am ,  

pr i ma r i l y  f r om cons tr u ct i on of new s t o r ag e  f ac i l i t i e s  and 

i nc r e a s ed o i l  s p i l l s . Shor t- term p r od uc t i v i ty w i l l  be 

a f fected by the r ed uct i o n  of ava i l a ble h ab i ta t  by the 

occupy i ng f ac i l i ty a nd de s tr uct i on of  o r g a n i sms d u r i ng 

cons tr uct ion  act iv i t ie s . I nc r e ased n o i s e  leve l s  w i l l  d i s t u r b  

a nd d i sp l a ce s ome w i l d l i f e . The e f fe c t  o n  long-term 

pr od u c t iv i ty w i l l be  neg a t ive bu t l ocal t o  the  s to r age s i te . 

I nc r e a s ed popu l a t i o n  w i l l  h ave a very sma l l  e f fect  on 

b i o log i c a l  p r oduc t i o n  i n  the l ong t e rm beca u se the pe r cent age 

o f  i nc r ea s e  in a l o c a l  a r ea i s  smal l .  
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For  mo d i f i c a t io n  and deve l opme nt of  e x i s t i ng m i ne s , t ank s , 

and s alt  cave r ns , a sma l l  to mode r a te biolog i c a l  d i s tur ba nce 

of e ach  s i te w i l l  o c cur . Deve l opme nt of  ex i s t i ng f ac i l i t ie s  

w il l  h ave appr e c i ably f ewer shor t- t e rm e f fe c t s  th an w i l l  

deve l opme nt o f  new s to r age f a c i l i t i es . Long - t e rm p r oduct iv i ty 

w i l l  be about the s ame . 

E .  Ar chaeolog i c a l  and H i stor ical Re so u r c e s  

Dur i ng s urveys i n  preparat ion of  new s i te deve lopment , 

thos e archaeolog i c a l  and h i s t or ical r e s ou r ce s  that are  

d i s c ov e r ed w i l l  p r ov ide impo r t ant gains  to  s c i e nt i f i c 

knowledge r eg a r d i ng the h i s tory and preh i s tory of  the 

s i te . 

F .  Rec r e a t i o n  

For deve lopme nt of  new f ac i l i t i es , t h r ee types  of  

r ec r e at ion w i l l  be p r inc ipal ly a f fected on the shor t- t e rm 

bas is : hun t ing , f i s h i ng , a nd wa ter-contact spo r t s . G ame 

b i rd s  and a n i ma l s  w i l l  be d i spl aced f r om the a r e a  occupied 

by the s i t e . G ame f i s h w i l l  avo id s t r e am a nd e s tuar i ne waters  

i n  a r e a s  of  e x ce s s  s i l t at ion , and s uch water-con t act spo r t s  as 

sw imming w i l l  be l i m i ted in the s e  a r e as . The potent i a l  f o r  

i n c r e a s ed o i l  s p i l l s  dur i ng t h e  f i l l  pe r i od could i nc r e ase 

po l l u t ion  on bath i ng be ache s . I n  the long- term , w i ldl i f e may 

r e tu r n  to the af fected a r e a s  bo t h  on wate r and l a nd .  

G .  Agr i c u l t u r e  

I f  t h e  dev e l oped s i te we re  p r ev i o u s l y  used f o r  ag r i c u l t u r e , 

some sho r t- t e rm l o s s  o f  ag r i cul tu r a l p r oduct iv i ty w i l l  occur . 

U s age of ex i s t i ng s tor age capac i ty w i l l  h ave l i tt l e  e f fect  
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upon agr i c u l t u r e ;  s ome r ig h t-o f-way f o r  p ipe l i ne s  may r emove 

l a nd p r e v i ou sly unde r cul t iva t ion . Fenc i ng o f  f ac i l i t ie s  may 

impede g r a z i ng o f  l ive s to c k  and w i l l  l e s sen  ava i l able pas tur ag e . 

I mpl eme ntat ion o f  the p r og r am could re s u l t  i n  bo th sho r t 

t e r m  a nd long - term be ne f i t s  to ag r i cul tur al  p r od uct iv i ty .  

I n  the eve nt o f  another  s eve re  supply i nte r r up tio n , a l l  

i n d u st r i e s , i nc lud i ng agr i c u l t ur e ,  w i l l  be a f fect ed . W i th 

th e s to r age r e s e r ve i n  p l ace , the seve r i ty o f  the a s s o c i ated 

imp a c t  w i l l  be l e s sened . 

B .  Soc i oeconom i c  Factor s 

D evel opme nt ac t iv i t i e s  as s o c i ated w i th the p r og r am w i l l  

p r ovide new j o bs o n  both sho r t- and l ong- t e rm bases . The 

s h o r t-t erm e f fe c t s  w i l l  be s ign i f i c ant at a local  leve l , 

pa r t i c u l a r ly i n  r u r al a r e a s . Long-term j o b  p r oduc t i v i ty i s  

not appr ec i able but i s  p r e s en t .  Local i nh ab i tants w i l l  

b e ne f i t  by hav i ng i nc r e a s ed j o b oppo r tun i t i e s  and ad d i t ional 

r evenue . On a reg i o nal  bas i s ,  the i n c r e a s e  i n  j o bs and 

cap i tal w i l l  be i n s ig n i f i c ant . 

Th e ove r r id i ng o bj e c t ive o f  the p r og r am i s  enh anceme nt of  

s o c i oe conom i c  c ond i t i o n s  d u r i ng and a f te r  a s eve re  inter r up tion  

o f  impo r ted s uppl i e s . Th i s  c a n  be s t  be  me a s u r ed in  te rms of  

impact w i th o u t  the  p r og r am .  S ome e s t imates i nd i c a te th a t  an 

imp a c t  in terms of  j o b  los s e s  could r e ach an add i t i ona l two 

m i l l i on pe r sons unemp l oyed if a s to r age bu f f e r  is not 

ava i l a ble . Such l o s s  of  j o bs c a r r i e s  w i th i t  th e a ttend a nt 

human s u f fe r i ng , anx i ety , and p e r sonal  h a r d s h ip s  f o r  tho s e  

a f fected . Wi th th e p r oj e c t , t h e  e f fe c t s  w i l l  be s ign i f i cantly 

l e s sened . 
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IX . CONSULTATION AND COORDINATION WITH OTHERS 

Va r ious  age nc i es , gove r nme ntal u n i t s , a nd local gr oups 

cont r i bu ted i nforma t ion  and a s s i s tance for the p r epa r a t i o n  

of  th is  S uppl eme nt t o  the F i nal E nv i r o nme ntal Impact Stateme nt . 

A l i s t  of  th ese age nc i es i s  g i ve n  i n  Sect ion A .  F u r ther advice 

a nd coo r d i nat ion w i l l  be  sought f r om agenc i es hav i ng r eg u l a

tory j u r i sd i ct ion ove r those segments o f  the env i r o nme nt wh ich 

wi l l  or cou l d  poten t i al ly be af fec ted by the p r opo sed p r o j ect . 

The D r a f t  Suppleme nt to the F i nal  E nv i ro nme ntal Impact 

S tateme nt was r e l e a s ed for pub l i c  r e v i ew a nd comme nt i n  

September 1 9 7 7 . A l i s t o f  those age nc i e s  a nd orga n i z at i o ns 

f r om wh ich comme nts we r e  reques ted i s  g i ve n  i n  S e ct ion B .  

Tho s e  comme nts wh ich were rece ived w i th i n  the t ime a l lo tted , 

are  inc luded i n  S e ct ion C .  M i nor  changes to the text of  the 

s tateme nt have be en made in re sponse to the se comme nt s .  The 

comme nts f r om va r i ou s  age nc i e s  are  i nc l uded i n  the i r  enti r ety 

in Appe nd i x  C .  

A .  Agenc i e s  and Groups Consulted 

I n  p r epa r a t i o n  for the E nv i r onmental Impact Repo r t , nume r

ous  age nc i es , gove r nme ntal u n i ts and gr oups we r e  consul ted for 

i nforma t i o n  a nd tech nical  expe r t ise pe r tai ni ng to the pr oposed 

p r o j ect . These g r oups are  l i sted a lphabe t i c a l ly below . 

Fede r al Age nc ies  

Army C o r ps of  E ng i neer s 
Bur eau o f  L a nd Manageme nt 
Coa s t  Guard 
Env i r onmental  Pr otec t io n  Age ncy 
F i sh a nd Wi ld l i fe Commi s s i o n  
Geo log i ca l  S ur vey 
Ma r i time Admi n i s tr a t i o n  
National Oceanic and Atmo sphe r i c  Admi n i s t r a t ion  
Smi thsoni an I ns t i tute 

IX-l 



State Age n c i e s  

Geor g i a  Unive r s i ty I ns titute of Natu r al Re sources  
Lou i s iana Depa r tme nt of Conse r va t ion 
Lou i s i ana S t ate Unive r s i ty 
Lou i s iana S t ate Wi l d l i fe and F i she r i es  Commi s s ion 
Mi s s i s s ippi Bur eau o f  Env i r onme ntal Health , 

Di v i s ion o f  So l id Wa s te Ma nageme nt and Vec tor Cont r o l  
Mi s s i s s ippi Ma r i ne Conse rva t ion Comm i s s ion 
M i s s i s s ippi S t ate Cent r a l  P l a nn i ng and Devel opme nt D i s tr i c t  
Mi s s i s sippi Gove rnor ' s  O f f i ce 
Texas A&M Unive r s ity , Ma r i ne S tation 
Tex as  Par k s  and W i l dl i fe Depa r tme nt 
Texas Wate r Deve lopment Boa rd 

Local Gove r nment Agenc i e s  

Ho u s ton-Ga l ve s ton  A r e a  Coun c i l  

Other Groups 

C . R .  C u s h ing and Company , I nc .  
Ex xon Corpo r a tion 
Gul f Ma r i ne Management Corpo r a tion 
Gul f T r ad i ng and Tr anspo r t ation Company 
Tank e r  Ad vi so r y  Center 

B .  Pa r t ies  F r om Wh i ch Comments We r e  Requested 

As a par t of the r ev i ew proce s s  for  the Env i r onmental 

Impact S tatement , comments have been reques ted f r om the 

depa r tment s ,  agenc i es , a nd o rgani z a t ions l i s ted be low : 

Fede r a l  Agenc ies  

Appal ach ian Reg i onal Commi s s ion 
Coun c i l  on E nv i r onme ntal Qual i ty 
Depa r tme nt o f  Ag r i cu l ture 
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( Fede ral  Age n c i e s  con t i nued ) 

Depa r tme nt of the Army , U . S .  Corp s o f  Eng i ne e r s  
Depar tme nt o f  Comme r ce 
Depar tme nt of Defense 
Depar tme nt of Health , Educa t ion , a nd We l fa r e  
Depar tme nt o f  Ho u s i ng a nd U r ba n  Deve lopme nt 
Depar tme nt of I n te r i o r  
Depar tme nt o f  Labor  
Depar tme nt o f  S tate 
Depar tme nt o f  T r anspor tation 
Depar tme nt o f  Treasury  
Energy Re sear ch and Devel opme nt Adm i n i s tr at i o n  
E nv i r onme ntal P r otec t ion  Agency 
Fede ral  Powe r Comm i s s ion 
I nt e r s tate Comme r ce Comm i s s ion 
Nuclear Reg u l a tory Commi s s io n  
Te nnes see Va l ley Au tho r i ty 
Water Re sou r ce s  Counc i l  

S tate Age nc i e s  

Al l S t ate C le a r i nghouses i nc l ud i ng P ue r to Rico and the 

V i r g i n  I s l a nd s  

Reg i o nal and Local Agenc i e s  

As s ump t io n  Par i sh Pol ice J u ry 
B r a z o r i a  County Comm i s s ione r 
G u l f  S t ate s Ma r i ne F i s he r i es  Commi s s io n  
I be r i a  Par i sh P o l i ce J u r y  
I be r v i l le P a r i sh Pol ice J u ry 
Lo u is iana O f fshore Te rmi nal Au tho r i ty 
South Ce nt r a l  P l a nn i ng a nd Deve lopme nt Commi s s ion 
St . Ma ry P a r i sh P o l i ce J u r y  

Othe r Organ i z at io n s  

Acadi ana Pla nning a nd Deve lopme nt D i s t r i c t  
Ame r i ca n  F i she r i es S o c i ety 
Ame r i ca n  L i t tor al S o c i ety 
Ame r i ca n  Petr oleum I n s t itute 
Baton  Ro uge Aud ubon Society 
Calcas i eu Rod & Gun C l ub 

IX-3 



(Othe r O r g a n i z a t ions cont inued ) 

Canoe & T r a i l  S hop , I nc .  
Center  f o r  Law and S o c i al Pol i cy 
Counc i l  on the E nv i r onme nt 
Domtar C hem ic a l s , I nc . 
Ecology Center of Lou is iana , I nc .  
E d i son  E l e c t r i c  I ns t i tu te 
Ele c t r i c  Powe r Re sear ch I ns t i tu te 
E nv i r onme ntal Defense F und , I nc .  
Env i r onme ntal Pol icy Center 
E nv i r onmental Re sour ces and E ne r gy G r o up 
F lor ida Audubon Soc i ety 
Fr i ends of the E a r th 
F unds for  An imal s ,  I nc .  
I ns t i tu te of Gas Tech no logy 
I nter s tate Natural Gas As soc i at ion 
I z aak Wal ton League of Amer ica 
League o f  Wome n Vo t e r s  
LOOP , I nc . 
Lou i s iana Powe r and L i g h t  
Lou i s iana W i l d l i fe Fede r a t ion 
Lou i s iana Depar tment o f  J u s t ice 
Mo r ton S a l t  Company 
Nat ional As so c i at ion  of Cou n t ies 
Nati onal Audubon Soci ety 
Nati onal Leag ue o f  C i t i es 
Nat ional P a r k s  and Cons ervat ion Assoc iat ion 
Nati onal Re so u r ce Defense Coun c i l , I n c . 
Nat ional S c i ence Founda t ion 
National W i l d l i fe Fede ra tion 
New Or leans Audubon S o c i ety 
RESTORE , I n c . 
Se adock , I nc . 
S i e r r a  C l ub-D e l t a  Chapter 
S i e r r a  C l ub-G u l f  Coas tal Reg ional Conse rvat ion Commi ttee 
S i e r r a  C l ub-New Or leans G r o up 
S i er ra-S o u the r n  P lans Reg ional Cons e r va t ion Commi ttee 
The Cour i e r  
T h e  S t ates-I tem 
The T ime s-Pi cayune 
u . S .  Confere nce of Mayo r s  
U . S .  Lo u i s i ana Depa r tme nt of J u s tice 
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C .  Par t i e s  F r om Whom Comments We r e  Rece ived 

The comme nts on the D r a f t  Env i r onme ntal Impact S tateme nt 

add r es sed h e r e i n  a re tho se rece ived by the Depar tment of Energy 

w i th i n  the allot ted comme nt pe r i od . Cop i e s  of those lette r s  

of comme nt a r e  con t a i ned i n  Append i x  C .  

Comme nts  r e c e i ved by DOE a f ter  the exp i r a t i o n  o f  the 

t ime pe r i od a l s o  have been cons ide red in the p r ep arat ion of 

t h i s  S uppleme nt to the F i nal Env i r onmental Impac t S tatement 

to the deg r e e  p r ac t i cable w i th i n  such time l imits , but  are 

not add r e s sed i nd i v idual ly w i th i n  Chapte r IX . 

Commen ts Rece ived f r om Federal  Agenc i e s  

1 .  Depar tment o f  Comme r c e , Mar i t ime Admi n i s t r at ion 

Comme nt a :  

The d i sc u s s ions on pag e V- 5 0  and in  Appe nd ix A o f  
ope rat ional d i scharges o f  o i l  f r om tank e r s  should be 
r ewr i t ten and expanded . 

Re sponse : 

The d i sc u s s ions on page V- 5 0  a nd i n  Appe nd i x  A have 
been expanded by the i nc lu s i o n  of detai led i nfo rmat ion 
pr ov ided by the Ma r i time Admi n i s t r a t ion . 

Commen t  b :  

The l a s t  sentence of the f i r s t  parag r aph on pag e V- 5 4  
sho u l d  be co r r ec ted to ind icate that 2 , 3 8 0  ba r r e l s  o f  
o i l  i s  abo u t  equivalent to 1 0 0 , 0 0 0  g a l lons . 

Re sponse : 

T h i s  cor rec t ion  has been made on pag e V- 5 4 .  

Comme n t  c :  

"The f i r s t  pa r ag r aph [ o n page VI-3 2 ]  s tates amo ng othe r 
th ing s that " d i spe r s ants ( al though economic and e f fec
t i ve in  heavy seas ) are tox ic , and the i r  use mu s t  be 
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res t r icted . " I t  is  sugges ted that mo r e  d i sc u s s ion be 
devoted to the recent deve l opme nt of d i spe r s ants w i th 
lowe r leve l s  o f  tox i c i ty .  The use of thes e di sper sants 
would r equire  pr ior  approval by nat ional autho r i t i e s , 
but they could p r ove u seful i n  m i t ig a t ing the ef fec t s  
of l a rge o i l  s p i l l s  in  open ocean a r e as whe re con t a i nme nt 
is impos s i b l e " . 

Re sponse : 

The text on th i s  page has been expanded to i nclude 
a di scus s i on of d i spe r sants . Recent developments i n  
pr oduc i ng d i spe r s ants wi th lowe r leve l s  of tox i c i ty a r e  
r ecogn i z ed al ong w i th the need f o r  fur the r res earch in  
the i r  u se .  

2 .  Depa r tme nt o f  the I n ter i o r  

Comme nt a :  

" The suppl eme nt po i nts  out that a capac i ty now exi s t s 
for 3 7 0  m i l l i on bar r e l s  (MMB ) o f  o i l  s to r age p r ev i ou sly 
pr opo sed . Th i s  me ans that the previous  propo s al would 
r equi re 1 3 0  MMB o f  new s to r age capaci ty wh ile the new 
propo s al to s to r e  1 , 0 0 0  MMB would r equ i r e  6 3 0  MMB of 
new s tor age capaci ty ,  wh ich is  appr ox ima tely a four fold 
increase  i n  new capac i ty .  Th i s  same type of r e l a t ion
s h ip fo r o i l  s to r age capac i ty r equi reme nts could occur 
for other pha ses as wel l . Impac ts  tha t previously we re 
proj ec ted to be m i nor , local , and i n s ig n i f i cant could 
pos s i bly now become maj o r , r e g i onal , a nd s ig n i f icant . 
Conseque ntl y ,  we ques tion the r a t i onale that doub l i ng a 
prog r am w i l l  double the impac t s  wi thout not i ceably 
alte r i ng the i r  d i r ect ion or s i g n i f ica nce . The r e  may be 
a four fold i ncr ease in  some impac ts , and the t im i ng 
s hould also  be cons idered " .  

Response : 

The extent of i nc r ease i n  envi ronme ntal impacts i s  
not expec ted t o  be i n  a l i nea r rela t io n s h ip w i th the 
i nc r ease  in the numbe r of ba r r e l s  of o i l  to be s tored . 
Fur thermo r e , some type s o f  impacts  w i l l  be d i spropo r
ti onately i nc r eased r e la tive to other types o f  impact s .  
That cons t r uc t i on impacts would not be me rely doubled 
by the expans ion of the reserve is ack nowl edged in the 
ope n i ng parag r aphs o f  Chap ter VI . The s ig n i f i cance of 
i ndiv idual k i nds  o f  impac t s  b r ought about by expand i ng 
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th e reserve w i l l  depend upon the s to r age methods and 
o i l  t r a nspo r t  me thods to be used , and the env i r onmental 
char acte r i s t i c s  of the s i tes chosen . Wh i l e  i t  is  true 
th at mos t  or  all of the second 5 0 0  m i l l ion  ba r r e l s  w i l l  
req u i r e  new leached s to r age capac i ty ,  a s  compared to 
about one-h al f of the f i r s t  5 0 0  m i l l ion ba r r e l s  ( thus 
r e s u l t ing in a t r ip l i ng of the amo unt of br i ne to be 
d i sposed ) , it does not nece s s a r i ly fol low that the 
cumu l a t i ve impac ts w i l l  be come mo r e  s ig n i f icant , me r e ly 
beca u se of the incr eased vo l ume . The que s t ion tu r n s  
r a th e r  o n  the env i r onme ntal acceptab i l i ty o f  the selec ted 
d i sposal me thod f o r  each s torage s i te .  S i nce the s i tes 
are  s u f f i c i ently sepa r a ted geog r aph ically so that the 
ef fe� t s  of d i spos al f r om any two cannot interac t ,  no 
syne r g i s t i c  impacts w i l l  occur to cause s ign i f icant 
r e s u l t s  whe r e  none would have been pr oduced othe rw i s e . 
I n  gene ral te rms , i t  may be said  that doubl i ng the amo unt 
of o i l  to be s to red means that mo r e  s i tes w i l l  be used 
and af fected by the pr og r am , but i t  does not nece s s a r ily  
mean that ind i v idual s i tes will  be mo r e  seve rely impacted . 

Comment b 

" I t  is  noted that v i olat ions o f  carbon mo nox ide and 
phot ochemical oxidant s tandards  are f r eque nt on the 
Eas t Coast ( p . IV- 2 2 ) . I t  should a l s o  be ment ioned 
th at hydr oca rbons are a maj or  cont r i b uto r to the 
r eac t ion  w i th su nl ight wh ich cr eates photochemi cal 
ox ida nt s . We sugge s t  that the env i ronme ntal s tateme nt 
should ide nt i fy the inc r eme nt of po l l u tants tha t  may be 
added as a r e s u l t  o f  the pr opos ed proj ect " . 

Re sponse : 

The i ncr eme nt of hyd r oca rbon emi s s ions resu l t i ng f r om the 
propo s ed pr oj ect has been ident i f ied and a s ses sed in the 
S e ct ions V . A . l . C ,  V . A . 2 . 6 .  and V . B . 2 .  Howeve r ,  the impact 
of the i n c r ea s ed hydr oca rbon emi s s ions on amb i ent leve l s  
of photochemical oxidant was not quant i f ied . Th is  i s  
be ca u se photochemical oxidant i s  pr ima r i l y  a r e g i onal a i r  
po l l u t i on pr oblem , wh ile the S PR w i l l  gene r a te em i s s ions 
f r om one or two spe c i f i c  s i te s . The state-of-the-a r t  
is  not suff i c i ently adva nced to quant ify the reg ional 
phot ochemical ox idant level r e s u l t ing f r om a couple of 
s i ng l e  po l l u t ing sources . 

Commen t  c :  

" The d i sc u s s ion o f  wetl ands [ on pag e s  V- 27  and V-28 ] 
should take into acco unt Execut ive Order  1 1 9 9 0 , s igned 
by P r e s ident C a r t e r  on May 2 4 , 1 9 7 7 . The Order  d i r ec t s  
Fed e r al age nci es to avo id whe r eve r pos s i b le the long-
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and s hor t-term adve r s e  impac ts as soc i ated w i th the 
de s t r uc t ion or mod i f icat ion of wetlands  and to avo id 
d i rect  or  i nd i rect s uppor t of new cons t r uct ion i n  
we tland s  whe rever the re i s  a p r a c t i cable a l t e r nat ive . 
We are espec i a l ly conc e r ned abo u t  pos s ible impac t s  to 
wetl a nd s  because  of the i r  val ue as a r e c r ea t ional 
reso u r ce and the u n iq ue ne s s  of the i r  h ab i tat . C a r e f u l  
cons ide r a t i o n  s ho uld b e  g iven t o  t h e  impleme ntat ion o f  
any pa r t  of t h e  S t r a teg i c Petroleum Res e r ve prog r am 
wh ich would i nvolve the mod i f icat ion o f  wetland s " .  

Re sponse : 

Al tho ugh E xe c ut ive O rd e r  1 1 9 9 0 , by v i r tue of th e exemp
t ion  co nta ined i n  Sect ion 8 ,  does not apply to those 
S PR s i tes asses s ed in  env i r onmental impact s tatements 
pr ior  to Octobe r  1 ,  1 9 7 7 , neve rthel e s s  DOE bel i eve s 
that i t  i s  developing the SPR in  cons onance w i th the 
spi r i t  of the O r der by tak ing a l l  m i t ig a t ive me a s u r e s  
pr ac t icable t o  minim i z e  adve r s e  impacts  to we tland s . 

The d i sc u s s ion on  pages  V- 27  a nd V- 2 8  i s  focu sed 
on the u se of land for recreat ional purpos e s . Along 
the G u l f  coa s tal a rea , mos t of the land u sed for  
r e creat ional h unt ing and f i s h ing is  wetland , al though 
dryland fores ts are  al so used for  hunt ing , h i k i ng ,  
camp i ng , and other forms of recreat ion . The d i s c u s s ion 
of the proj ect ' s  potent ial e f fects  on r e c r ea t ional 
land , a nd mea s u r e s  that are  to be taken to m i t igate 
adve r s e  impac ts i s  i n  acco rdance w i th S e c t ion 5 ( c )  o f  
E xe c u t ive O r d e r  1 1 9 9 0  wh ich d i rects  each age ncy to 
cons id e r  publ i c  u s e  of wetlands  for  r ec r e a t ion as a 
factor re levant to a pr opo s al ' s  ef fect on the qual i ty 
of s uch we tland s . 

Commen t  d : . 

"We a r e  a l so concer ned about pos s ib l e  i nf r i ngeme nt  by 
man-made cana l s  upon  recrea t ional lands funded under  
the Land and wa ter Conse rvat ion F und Act o f  1 9 6 5 , as  
amended . Sect ion 6 ( f )  o f  the Ac t s tates , ' No prope r ty 
acqui r ed or  deve loped w i th as s i s tance unde r th i s  
sect ion shal l , wi thout the approval of the S e c r e t ary , 
be conve r ted to othe r than pub l i c  o u tdoor recreat ion 
uses . The S e c r e tary sha l l  approve such conve r s ion only 
if he f i nd s it to be i n  acco rd w i th the then e x i s t ing 
compr ehens ive s ta tew ide outdoor r e c r e a t ion  plan and 
only upon such cond i t ions as he deems nec e s s a ry to 
a s s u r e  the s ubs t i t u t ion of other r ec r e a t ion prope r t i e s  
of a t  le a s t  equal f a i r  ma r ket  va lue  and o f  r e asonably 
eq u i valent u s e f u l ne s s  and locat ion ' " .  
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Re sponse : 

The con s tr uct ion o f  canal s i s  no t a feature o f  the 
de s ign for SPR deve lopment . Dredg i ng associ ated w i th 
the pr oj ect w i l l  be con f i ned to the deepe n i ng o f  
ex i s ting wate rways at o i l  p o r t s , excavation needed to 
con str uct and ma i n t a i n  water intake s t r uctur e s , and the 
lay i ng of pipe l ines unde r wate r . Whe re the bur y i ng o f  
p ipe l i ne s  unde r we tland s  would norma l ly r e s u l t  in  the 
fo rmat ion of sma l l  cana l s , the se w i l l  be blocked at 
app r opr i ate intervals to prevent the alterat ion o f  
natur al d r a i nage patte r n s  and to enable the channels  to 
be come s i l ted i n .  

Commen t  e :  

"As po i nted out  [ on page V- 5 5 , ]  the doubl i ng o f  the 
pr opo s ed capaci ty for the S t r a teg i c  Petroleum Res e r ve 
p r og r am w i l l  r es u l t  in  a doubl i ng o f  the r i s k  o f  a 
maj o r  o i l  sp i l l  some t ime dur i ng the l i fe o f  the p r o j e c t . 
We r ema i n  conce r ned about the pos s ib i l i ty o f  sp i l ls in  
we tland s  a r e as wh ich a r e  u t i l i zed for local  r ec reat ional 
act i v i t ies  and urge that the late s t  ava i l able techno logies  
be  imp leme nted i n  order  to  mi n im i z e  th i s  pos s i b i l i ty " . 

Re sponse : 

The potent ial  s e r iou sne s s  of o i l  sp i l l s  i s  r ecogn i z ed 
and s tr inge n t  measures  are  be i ng taken to obv iate such 
r i s k s . I n  add i t ion  to prepa r i ng S p i l l  P r event ion 
Co n t r ol and Countermeasure  P l ans as r eq u i r ed by the 
u . S . E nv i r onme nt al Pr otec t ion Agency , and complying 
w i th the U . S . Depar tme nt of Tr anspor tat ion r egulat ions 
on s t anda r d s  for  equipment , tes t i ng pr ocedu r e s , a nd 
ope r at ion  ac t iv i t ies , e f fo r t s  are be ing d i r ected towa rd 
fur the r reduc i ng the dang e r s  of o i l  sp i l l s . Pr ospect ive 
o i l  s h ippe r s  are be ing r eq u i red to subm i t  an env i r onme ntal 
plan spe c i fy i ng the equipme nt they have on boa rd for 
prevent ing o i l  sp i l l s  and the extent o f  t r a i n i ng o f  the 
crew in i t s  u se . S tud i es are  be ing conduc ted to 
ide nt i fy the be s t  ava i l able technolog ies  for r educ i ng 
the dange r o f  o i l  sp i l l  at each s i te . 

3 .  Env i r onmental P r o tec t ion  Agency 

Comment a :  

"The D r a f t  S uppleme nt states that the pr opo sed S PR 
expans ion w i l l  r eq u i r e  large quant it ies  o f  sur f ace 
water for con s tr uc t ion  and ope r at ion of the expanded 
f ac i l i t i e s . I f  intake s t r uctures  w i l l  be r equ i red , the 
F i nal S uppleme nt shou ld  p r ov ide adequate in formation to 
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allow E PA to dete rmine that the be s t  technology to 
minimize  env i r onme ntal impacts  w i l l  be impleme nted i n  
the de s i gn o f  the se s tr uctures " .  

Re sponse : 

I ntake s t r uctures  w i l l  be requi red . The i r  des i gns  
will  take i n to cons id e r a t ion the wate r e levation , 
sediment load , the ch aracte r i s t i c s  of  f i sh o r  f i sh 
l a r vae that may m i g r a te thr ough the wate rway , and 
va r i ous  other facto r s .  I t  has not been as sumed that 
any s ingle type of  i ntake s t r ucture  would be s t  mi n imi ze  
e nvi ronmental impacts at al l s i te s . The i n t ake  ve l o c i ty , 
howeve r ,  i s  not to exceed 0 . 5  feet pe r second . Th i s  
gener i c  s tand a rd has been  set t o  enable mos t  f i sh to 
swim away f r om the intak e .  B a r s , sc r eens , and othe r 
compo nent s w i l l  be selected on a s i te-spe c i f i c  ba s i s . 

Comment b :  

E PA i s  develop i ng the Unde r g r o und I nj e ct ion Control 
p r og r am wh i ch w i l l  regulate such ope r a t ions as the 
pump ing of o i l  i nto salt  dome s , sol u t ion m i n i ng to 
c r e a te cavi t i e s  in these dome s , and deep we l l  i nj ect ion 
o f  br i ne . D r af t  regulat ions for  this  p r og r am ,  publ i shed 
Augu s t  3 1 ,  1 9 7 6 , r equi re ce r ta i n  data and analyses to 
be pr ov ided be fore  such ac tions are  permi tted . The 
Depar tment of Energy should now provide d ata and 
analyse s cons i s tent w i th the requi rements  of the 
pr opo s ed r eg u l a t i ons and of the S tate agenc i e s  wh i ch 
w i l l  enfor ce the Unde r g r o und I n j e c t ion Control P r og r am .  
Selected tech n i cal  data should al so be made ava i lable 
to the publ i c  by reque s t . 

Re sponse : 

The purpose of  the p r og r amma t i c  E I S  i s  to ide n t i fy 
the cumulat ive impac t s  o f  the prog r am o n  the envi
ronments  o f  va r i ous  r eg ions that would be s u i table for 
o i l  s to r age . S i te spec i f i c E I S s  are a mo r e  appropr i ate 
place fo r the detai led data and analyse s that are  be i ng 
g a the red p r ior  to unde r g r ound inj ec t ion at i nd i v idual 
s i tes . The data and analyses of  each s i te va ry  accord i ng 
to the ge ology and ge ohyd r ol ogy of  the a r e a , the depth 
of  th e sur f ace of the salt  dome , the locat ion of  wel l s , 
the capac i ty of  the cavi t ies , the ch aracte r i s t ics  o f  
the wate r u sed f o r  d i spl aceme nt o f  o i l  and for  s o l u t ion 
m i n i ng , and s im i l a r  facto r s .  The Depar tme nt of Energy 
is pr ov id i ng to S tate agenc ies  gove r n i ng i nj ect ion 
p r og r ams the data and a nalyses they r eque s t ,  and s uch 
data is al so ava i l able to the publ i c .  
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Comment c :  

"The d i s c u s s ions of ope r a t ional di sch a rges o f  o i l  
f r om t anke r s  [ on pages  V- 5 0  a nd A-I ] , wh ile co r r ect , do 
not fully  descr i be the s tatus  of con trol  mea s u r e s  be i ng 
devel oped . These  d i scu s s i ons r e f e r  to pend i ng u . s .  
Coas t Guard r egulati ons and the 1 9 7 3 Mar i ne Pollut ion 
Convent ion of I MCO ( I n tergove r nmental Mar i t ime Consul ta
t ive O r g an i z a t io n )  . 

The 1 9 6 9  amendme nts to the 1 9 5 4  I n ternat ional Conven
t i on for the Pr eve nt i o n  o f  Po l l u t i on o f  the S ea by O i l  
h ave been adopted , b u t  the 1 9 7 3 Convention h a s  not . . •  

The Convention may not be adopted i n  time to af fect the 
S PR ,  but if it i s , it could af fect the s ta t i s t ical 
analy s i s  in  App.end i x  A of the E I S  . • .  " 

Re spon se : 

The d i s c u s s i ons on pages V- 5 0  and A-I h ave been expanded 
to i nc l ude req u i r eme nts of the pend i ng 1 9 7 3 Convention 
wh ich h ave been incorpor ated i nto the u . s .  Coa s t  Guard 
po l l u t ion preve nt i on regulat ions in  T i tle  3 3 , Pa r t  1 5 7 , 
Code of Fede ral Reg u l a t i ons ( 3 3  C FR 1 5 7 )  . 

The s t a t i s tical anal y s i s  in  Appe nd i x  A add r e s s e s  the 
i s sue of acc ident al o i l  spi l l  and r ema ins  unaf fec ted by 
conve nt ions and r egulati ons pe r tai n i ng to ope rati onal 
o i l  di sch arges . 

Comment d :  

" E PA s tr ongly r e commend s that the me thod o f  br i ne 
di spo s al i nvo l v i ng use  o f  the di spl aced br ine as a 
chemical f eed s tock  be used whe reve r  p r act icable . 
D i sc u s s i on on th i s  re comme ndat ion should be add r e s sed 
in the F i nal S uppl eme n t " . 

Response : 

Where br i ne p r od uct ion cav i t i e s are  be i ng conve r ted 
to o i l  s torage fac i l i t i es , as  much br i ne as w i l l  be 
accepted by the chemi cal plant i s  be i ng p r ov ided to i t  
v i a  the ex i s ti ng b r i ne feed s to c k  pipe l i ne s . These 
plants use  r aw water that has bee n tes ted and tr ea ted 
so that it does not cont a i n  impu r i t i e s  that would con
tam i nate fac i l i t i e s  or the subs tances for wh i ch the 
br i ne i s  u sed . The water used by S PR fac i l i t i e s  for 
s o l u t i on m i n ing and o i l  d i spl acement w i l l  not be . tr eated 
pr ior to inj ect ion . The res u l t ing br i ne i s  gene r a l ly 
not accep table as feed s tock . Add i t iona l ly , because 
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chemical  companies  u se cave r ns created by br i n i ng for  
the i r  own s to r age purposes , they a r e  r e l uctant to accept 
SPR b r i ne wh ich would l im i t  the i r  own r ate o f  cave r n  
development . 

Fur thermo r e , the rate of br i ne u sed local ly as chemical  
feed s tock  is  very  sma l l  compared to the r a te ge ne r ated 
by the so lut ion m i n ing wh ich w i l l  be done to cr eate 
s to r age space or  to di spl ace the o i l . If the pr oblem 
o f  tr ace impu r i t ies  i n  the br i ne we re ove r come , vast 
quant it ies of br i ne wou ld  have to be sto r ed at the s i te 
i n  a r t i f i c i a l  r es er vo i r s that would cove r seve ral hun
d r ed a c r e s . The env i ronme ntal r i s k s  of s tor i ng such a 
gr eat volume o f  br i ne ove r seve ral  yea r s  makes th i s  alter
nat ive unac ceptable . 

Comme nt e :  

"The D r af t  S upplement i nd i cates that p ipe l i nes se r v i ng 
the S PR salt  dome s s i tes w i l l  be coated exte r nally w i th 
an asph al t-s and mixture or coal tar e name l for  co r r os ion 
pr otect ion . The pipe l i ne s  w i l l  a l so cont a i n  s acr i f i c i al 
z i nc anodes to lessen internal  co r r os ion . The F i nal 
Supplement should di scuss  whether the se co r r os ion pr even
t ive measures  could cause any adve r s e  impacts to g r ound
water qua l i ty in  the proj ect areas " .  

Re sponse : 

P ipel i nes are  usually coated w i th a r e l a t i ve ly ine r t  
asph au l t i c  ma te r i al wh ich provides oxidat ion pr otec t ion 
and i ns ul a t io n  pr ope r t ie s . I n  add i t ion  cathod i c  
pr otect ion i s  ach ieved by hav i ng a sma l l  DC cur r e nt on 
the p ipe l i ne or by hav i ng a sacr i f ic i al me tal such as 
magnes ium nes ium al loy ( e . g . , 6 %  AI , 3 %  Z n ,  a nd 9 1 %  Mg ) 
a s  the anode and the p ipe l i ne as the cathode . The 
technique of u t i l i z i ng a sma l l  DC cur r e nt to i nh ib i t  
elect rochemical  r eactions introduces n o  f o r e i g n  mate r i als  
i nto the e nv i r onment . The sacr i f ic i al a node scheme 
ut i l i z e s  the oxidat ion of the magnes ium a node to 
p r ov ide the cur r ent flow to i nh ib i t  oxida t ion of the 
p ipe l i ne and consequently forms ion i c  ma te r i a l s  
ove r the l i fet ime of the anode . 

I t  is  g e ne ral ly assumed that for  a la rge pipe l i ne of 
3 0  i nches i n  d i ame ter or mo r e ,  a 1 7  to 32  pound anode 
r od wi l l  be u t i l i zed w i th a coa t i ng of plaste r , wh i ch 
i s  compo sed of gypsum , be nten i te c l ay , and sod i um sul
fate to  p r ov ide protect ion for a sect ion of pipe seve r a l  
hund r ed f eet long ( e . g . , 5 0 0  f t )  for  approx imately 1 2  t o  
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1 4  yea r s . The plaster w i l l  a l s o  dete r i or a te as the 
anode i s  oxidi zed . One would expect to obta i n  s u l f ates , 
s i l i c a te s , ox ides , a nd c a r bo nates of the alumi num , 
magne s i um , z i nc , a nd calcium ma ter i a l s  f r om the anode 
and i ts coa t i ng . 

The pr oposed p ipel i ne s  in  the Gulf  Coast Reg ion w i l l  
b e  bur ied pr ima r i ly i n  p r a i r i e-type so i l s  wh ich a r e  
compo sed of ple i s tocene clays . Sma l l e r  segme nt s  of the 
pipe l i ne may po tent i al ly be bur ied i n  ma r s hy so i l s . 
These so i l s  repr esent the uppe r layer of an impe rme able 
clay aqu i tard f r om 1 0 0  to 4 0 0  feet thick . Whe re the 
water table i s  w i th i n  o ne or two feet of the s u r f ace , 
the so i l  w i l l  be g e ne r a l ly wate r - satur ated . Thus , due 
to the prese nce of g r ound water some d i s solut ion of the 
ca thod i c  sys tem w i l l  occur . The ca rbo nat es , wh ich are  
formed f r om the g r ound water  a r e  r e l a t ively i nsoluble , 
and con t r i bute to the hardne s s  of water . The sul fates 
a r e  r e l a t ive ly soluble in  water . Al l o f  the se mate r i a l s  
are  r e l a t i ve ly common con s t i tuents of g r ound wate r . 
The insoluble mate r i al s  w i l l  no doubt agg r eg a te onto 
c l ay par t i c l e s  present in  the so i l  a nd present no 
p r ob lem . 

Comment f :  

"The D r a f t  Suppleme nt need s to be s t r e ng thened i n  i t s  
addr e s s  of the Sp i l l  Pr eve nt i on Control a nd Counter
me asure  ( SPCC ) Plan r equi red under 40  C FR 112  ( O i l  
Po l l u t ion P r event ion , Non-Tr anspor tat ion Re l a ted 
Onshore and O f f shore Fac i l i t ie s ) . The F i nal  S uppleme nt 
should a c knowledge DOE ' s  i ntent ion towa rd deve lop i ng a 
SPCC P l a n  wh i ch mee t s  the r equi rements of 4 0  CFR 1 1 2 
w i th i n  s i x  months a f te r  a s to r age f ac i l i ty beg i ns 
ope r a t ions . DOE should p r ov ide that the SPCC plan 
sha l l  be  f u l ly impleme nted no later  than one year  af ter 
faci l i ty ope r a t ion  beg i ns " . 

Re sponse : 

The text on  page 1 1 - 1 3 , wh ich d i sc u s se s  SPCC P l ans 
fo r the oil s to r age fac i l i t ies , has been expanded to 
acknowledge DOE ' s  intention of comply i ng w i th the 4 0  
CFR 1 1 2  regulat i ons regard i ng the f i l i ng and implemen
tation of SPCC P l a ns . 

Comme nt g :  

"The D r a f t  Suppleme nt does not add r e s s  any d i scharges  
or t r eatme nt of dome s t ic was tewater for  the pr opo sed 
SPR expans i o n . I f  such d i scharges w i l l  ex i s t ,  the 
po i nt of d i scharge , the type of t r eatme nt a nd pos s ible 
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impac ts  to the r ece i v i ng s tr eam should be ide n t i f ied 
and add r e s sed in  the F i nal S upplement . I n  add i tion , 
DOE should i ndi ca te i f  appl i ca t ion for  a N a t iona l  
Pollu tant D i scharge El imi nation Sys tem ( NPDE S )  perm i t  
h a s  been made . D i scuss ion o n  th i s  ma tter should also  
be i nc luded i n  the F i nal S upplement " . 

Re sponse : 

The add i t ional o i l  s tored in  expand i ng the S PR w i l l  not 
all  be pl aced at a s i ng le  s i te .  The me thods used for 
d i spos i ng o f  dome s t i c  was tewater will depend upon the 
env i r o nmental characte r i s t ics  of the s i tes chosen . 
Seve r a l  me thods of sani tary waste d i sposal a r e  be ing con
s id e r ed , i nc l ud i ng ( a )  conne c t ion into e x i s t i ng mun i c i 
pal sewage treatment sys tems , ( b )  hol d i ng tan k s  wh ich 
can be pumped out and was tes ca r r ied to local tre atme nt 
center s ,  ( c )  septic tan k s  des ig ned to comply w i th s tate 
and local health ordi nances , and ( d )  i nc i ne r a t i o n . 

NPDES pe rmits  w i l l  be obta ined for  the var ious k i nds  o f  
was tewa ter d i scharges f r om the se s i tes . The se include 
d i sch a r g e s  f r om settl i ng pond s which collect r a i nwate r 
r un o f f  fr om the s i te , di scharges  f r om the oi l-water 
sepa r a to r , and s im i l a r  r e leases . 

Comme nt h :  

The expans ion o f  the S PR prog r am f r om 5 0 0  m i l l ion 
ba r r e l s  of oil to I b i l l i on ba r r e l s  w i l l  i nc r ease 
hydr oca rbon emi s s ions f r om the use of above g r ound 
tank s as we l l  as f r om f i l l  a nd w i thdr awal ope r a t ions . 
T h i s  may cause local i zed violat ions of the Federal  a i r  
qual i ty s tandard  f o r  hyd r oca r bons in  a r eas th at are  
a l r eady expe r i enc i ng v i olat ions o f  th i s  s tanda rd . The 
compa t ib i l i ty of the p r og r am ' s s tor age w i th S tate 
Impl eme ntation P l ans for  atta i n i ng and ma intai n i ng a i r  
qual i ty s tandards  w i l l  requ i r e  spec i f i c s i te-de tailed 
analy s i s . 

Re sponse : 

The impact  of hydr oca r bon emi s s ions f r om SPR tan k s  and 
f r om f i l l  and w i thdr awal oper a t i ons on local a i r  
qual i ty i s  be i ng add r e s sed i n  the s i te-spec i f i c EI S s .  
Cons ultat ions are be ing held w i th S tate age nc i e s  
r e g a rd i ng t h e  des ign of emi s s ion con t r ol sys tems s o  
that S PR f ac i l i t ies  w i l l  be compat ible w i th S tate 
pr ogr ams for a tta i ni ng and ma i nt a i n i ng a i r  qual i ty 
s tanda r ds . 
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Comment i :  

" I n addr e s s i ng ambi ent a i r  qual i ty s tanda r d s , the 
F i nal S upplement should recog n i z e  tha t  the Clean A i r  
Ac t ,  amended on Aug u s t  7 ,  1 9 7 7 , h as changed past  
P reve nt ion o f  S ign i f icant De ter ior ation  ( PS D )  Reg u
l a t ions . The changes s ign i f icant to this  p r o j e c t  ar e :  
a )  that PSD r egulat ions no longer  apply only to p a r t i 
c u l a t e  and s u l f u r  d i o x i de emi s s ions , b u t  t o  a l l  c r i 
ter i a  po l l utants , ( i . e . , S ul fur D i oxide ( S02 ) , Total 
S u spended P a r t icul a te ( TSP ) , Non-Methane Hyudr ocarbon 
( NMHC ) , N i trous  Oxides (NOx ) , Carbon Monox ide ( CO ) , 
and Photochemical  Oxidants ( 03 ) '  and b )  that PSD 
de s i gn a ted sour ce catego r i e s  have been expanded f r om 19 
to 28  sour ces , one of wh ich is pet r o leum s tor age and 
t r an s f e r  f ac i l i t ie s . The e f fect  of  these changes upon 
the pr o j ect  s ho u ld be addr es sed i n  the F i nal S uppleme n t " . 

Response :  

Appr opr i a te mod i f icat ions have been made to the text 
of  the d i scu s s ion of  a i r  qual i ty on page V-4 to include 
the recently enacted changes in N a t ional Ambi ent A i r  
Qual i ty S t anda rds . 

Comment j :  

" I n  addr e s s i ng Fede r a l  Clean A i r  Regula t ions , the 
D r a f t  S upplement  s tates that EPA ' s  em i s s ion o f f se t  
po l i cy excludes new sources w i th " actual " emi s s ions , 
total i ng l e s s  than 1 0 0  tons pe r year . Howeve r ,  t h i s  
amo unt w i l l  b e  based upon " po tent ial " emi s s ions and 
not " actual " emi s s i ons . Cla r i f i c a t ions of th i s  ma tte r  
and i ts pos s i ble e f fect  upon SPR proj ects  should be 
i nc l uded i n  the F i nal S uppleme n t " . 

Response : 

The US EPA has set New Source P e r formance S tandards 
( NSPS ) l i mi t i ng al lowable emi s s ions for ce r t a i n  i ndus
tr i al f ac i l i t ie s . Thes e  i nc l ude s tanda rds for petroleum 
r e f i ne r ies  and s to rage ve s sel s for pe troleum l iqu ids . 
The NSPS fo r s to r age ve s sel s would normal ly impact the 
SPR proj ect  as i t  app l i e s  to ve s se l s  w i th a capac i ty 
gr eater  than 4 0 , 0 0 0  g a l lons ( 9 5 0 ba r r e l s ) . T h i s  
reg u l a t ion d o e s  n o t  apply t o  p r e s s u r e  ve s se l s , sub
sur f ace cave r ns , po rous  rock reservo i r s ,  or unde r g r ound 
tan k s  under  some cond i t ions . 
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I n  Decembe r 1 9 7 6 , US EPA adopted an " em i s s ion o f fs e t " 
po l i cy unde r wh i ch cons truc t ion  pe rmi ts fo r new ind u s 
tr i a l  sources  i n  non-attainment a r e a s  could be i s sued 
i f  a ny increase in a i r  po l l u t ion f rom the new sou r ce 
was mo r e  than o f fset by add i t io nal emi s s ion reduct ions 
by e x i s t ing sour ces beyond thos e  leve l s  r equ i r ed by the 
appl i cable s tate impleme ntat ion plan . The newly enac ted 
C lean A i r  Act Ame ndme nt of 1 9 7 7 ( 4 2  U . S . C .  7 4 0 1  e t .  
seq . ) accepts th i s  o f fset process and extend s the date 
by wh ich s tates mus t  attain  the pr ima ry standards  to 
J u ly 1 ,  1 9 7 9 i n  the se c u r r e ntly non-a t t a i nme nt areas . 

During the initial  implementation o f  the SPR , the EPA 
determined that the o f fs e t  pol icy did  no� apply to SPR 
faci l i ties due to the temporary and intermit tent  nature of 
its associated emiss ions . DOE i s  aware tha t  the EPA pol i cy 
regarding emis s ion o f f s et s , and its  app l icabi l i ty to the SPR 
program , is curren t ly undergoing review , and that a c l ari
fication wi l l  be is sued in the near future . DOE wi l l  t ake 
any s teps nece s sary as a resul t of  this  c l ar i f ication . 

Comment k :  

" I n  d i sc u s s i ng pos s ible m i t ig a t i ve me asures  i n  e l imi
n a t i ng hyd r o ca rbon emi s s ion ve n t i ng f r om the unde r g r ound 
s to r age cave r ns , we sugge s t  that conde n s a t i o n  u n i ts i n  
l i eu of  a f l a r e  sys tem b e  u sed . The conde n s at ion u n i t  
would n o t  o n l y  p r ovide l e s s  potential  for  expl o s ion o f  
the vo l a t i l e  gases w i th in s to r age but would a l s o  
pr ov ide f u e l  co nse r vat ion by al low i ng the condensed 
emi s s ions to be r e tu r ned to s to r age " . 

Re sponse : 

Conde nsation  u n i t s  a r e  be i ng cons ide red a s  a me ans 
of cont r ol i ng hyd r ocarbon emi ss ions f r om und e r g r ound 
s to r age . 

Comment 1 :  

" The s tateme nt [ o n  page V-1 2 J  that hyd r oca rbon emi s s ions 
wh ich result f r om VLCC- tanker ope r at i o n  w i l l  not be a s  
s ign i f icant as those occu r r i ng at dock  may b e  co r r ect ; 
howeve r ,  the emi s s ion may add to al r eady into l e r able 
a i r  qual i ty c ond i t ions wh i ch e x i s t  in the Gul f Coast 
near the three te rmi nal a r e as of  Capl i ne , Seaway , and 
Te xoma . DOE should add r e s s  th i s  i s sue i n  par t i cular  
l ight of  the acce ler ated f i l l i ng s ched u le pr oposed " .  
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Re sponse : 

The VLCC t an k e r s  w i l l  be ope r at i ng 5 0  to 1 0 0  mi les 
of fsho r e ,  a nd the i r  hyd r oc a r bon em i s s ions w i l l  be 
d i spe r s ed ove r a w i de a r ea . I n  gene ral , the hyd ro
c a r bon vapo r concent rat ion d im i n i shes  with incr eased 
d i s tance f r om the sou r c e . Fo r th i s  reason , the impact 
on the a i r  qual i ty in  the coas tal r eg i on is not anti
c ipated to be s i gn i f i cant . 

Comment m :  

I n  Appe nd i x  B ,  page 5 ,  the l a s t  l i ne should r e ad 
as fo l l ows : " Hyd r ocarbon vapo r los s i s  gene r a l ly 
i nc r e ased as  the mo lecular  we ight of the cr ude o i l  
dec r ea s e s  ( emphas i s  added ) " .  

Re sponse : 

I t  i s  not the mode cular  we ight of l iq u id c r ude o i l  
tha t i s  be i ng r e f e r r ed to , but r a th e r  the mo lecular  
we ight of c r ude o i l  vapo r . G iven the same vapo r r a te , 
hydr ocar bon vapo r los s i s  gene r a l ly i ncre ased a s  the 
mo lecular  we ight  of the cr ude o i l  vapo r i n c r e a se s . 
The text of Appe nd i x  B ,  page 5 h as been mod i f ied to 
cl a r i fy th i s  i ssue . 

Comment n :  

Add r e s s  mo r e  fully  in  the F i nal S uppl ement , pr opos ed 
and a l t e r nat ive stor age s i te s  w i th r espect to the i r  
po tential  f o r  wetl ands impact . For f u t u r e  SPR p r o j e c t s  
DOE i s  urged t o  contact EPA for cons ul tat ion and 
r ecomme ndat ions in the select ion of any futur e SPR 
s i te s . DOE s hould annou nce i t s  intent ions i n  t h i s  
respect  w i th i n  the F i nal S upplement . 

Response : 

A sect ion of text add r e s s i ng the po ten t i al for  we tl a nd s  
impact  h as be en inser ted i nto t h i s  S upplement s tar t i ng 
on page V- 3 9 . Howeve r ,  the i s sue of potent ial impact 
to we tland s  can be f u l ly add r e s sed only in  the s tudy of 
a pa r t icular  s i te . The appropr i ate s i te-spec i f ic E I S  
should b e  consul ted f o r  a d i sc u s s ion of th i s  i s sue as 
i t  pe r t a i ns to that s i t e .  EPA is one of seve r a l  
age n c i e s  that i s  r o u t ine ly r eque s ted to review pr opo s al s  
fo r the u se o f  v a r i o u s  s i te s f o r  o i l  s tor age fac i l i t ie s . 
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Comme nt 0 :  

" I nland s al t  dome s fo r s to r age s i te s  located i n  the 
Nor the r n  Lou i s i ana I n te r i or Bas in  and the E a s t-Ce nt r al 
Lou i s i ana M i s s i s s ippi I n te r i o r  Bas in  are be ing cons idered . 
Wi th th i s  i nformation , EPA que s t ions why the se i nland 
s i tes we re not add r e s sed as pos s ible s i te s  for the 
cur rently pr opos ed S PR expans ion in the alternat ive 
section o f  th i s  D r af t  S uppleme nt " . 

Response : 

The seco nd s ect ion i n  Chapte r I I I  i s  " B :  S t r uc t u r al 
A l t e r n at i ve s "  wh ich includes a d i sc u s s ion of  solut ion
m i ned cav i t i e s  in  s al t , mine s , tank farms and tanksh ips . 
The feas i b i l i ty of  u s i ng i nland s a l t  dome s as pos s ible 
s i te s for the S PR expans ion is add r e s sed i n  th i s  sect ion . 

Comment p:  

"As po s s ible alte rnate salt  dome c r ude oil s to r age 
s i tes for future  s to r age reserve s  and expans ion , the 
F i nal S uppleme nt should cons id e r  the pos s i b i l i ty and 
p r act icab i l i ty o f  u s i ng of f-shore s a l t  dome s lying 
w i th i n  the Gul f of Mex ico . Feas ib i l i ty and potent ial  
impac t s  should be di scussed i n  the F i nal S uppleme n t " . 

Response : 

The devel opme nt of  o f f shore s a l t  dome s i s  d i scussed 
in the prog r ammat ic E n v i r onme ntal Impact S tateme nt in 
Chap te r  I I I  unde r the sect ion ent itled " Deve l opme nt of 
S a l t  Dome S to r age Fac i l i tie s . " The i r  u se rema i n s  as an 
alternat ive to onsho r e  s i tes . S tud i e s  of po ten t i al 
cand idate of f sho re dome s are  cur rently unde rway . 

Comme nt q :  

" I n  d i sc u s s i ng land u se o f  the pr opo sed S PR expans ion , 
the D r af t  S uppl eme nt s tates that app r o x imate ly 2 2 6 0  
acres  o r  3 . 5  squa r e  m i l e s  of  land d i s t r i b uted thr ough out 
the Gulf  coa s tal  s tates will be u sed . To a s s i s t  in  
e f fe c t ive ly evaluating ove r al l envir onme ntal impact s ,  
th e s tateme nt would be s t r eng thened i f  th i s  total 
amo unt of  l and was ident i f ied and categor i z ed i nto 
segme nted amo unts acco r d i ng to e x i s t i ng land u se , and 
s tate loca t i o n . Th i s  would a s s i s t  EPA in eva l uat ing 
th e ove r a l l  impact of  the pr oposed expans ion " . 
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Re sponse : 

The es timate o f  total land that wou ld be used was 
based upon expec ted ave rage s i zes  o f  the va r i ous k i nds 
of s i te s . S i nce the s torage s i tes have not been 
chos e n ,  i t  is not po s s ible to k now ye t the spec i f ic 
loca t i ons of the s i tes or  the amount of land cur rently 
i n  va r i ous categ o r i es of usage . Whe r e  cand i da te s i tes 
have bee n  ident i f ied ,  the s i te- spec i f i c EIS quant i f ies 
the ex i s t i ng use of the land a t  the s i te and s u r round i ng 
i t ,  a nd a l s o  d i scusses  p r oj ec ted future  u ses o f  ad j acent 
land s .  

Comments Rece ived f r om S tate Agenc i e s  

1 .  A r i zona , Solar  E ne rgy Re search 

Comment : 

"Have Ar i z ona ' s  salt  depos i ts been cons ide red as pos s ible 
s i tes for  petr oleum s to r age " ?  

Re sponse 

Yes , they have been cons ide r e d . Howeve r ,  the lack  of 
abundant wa ter  r e sour ces for solut ion m i n ing to create 
s to r age space a nd the d i s tance f r om o i l  po r ts and ma j o r  
o i l  r e f ine r i e s  ma kes  other salt  forma t ions mo r e  sui table 
as cand idate s torage s i te s . 

2 .  Ken tuc ky Bureau o f  Env i r onmental P r o te c t ion 

Comme nt a :  

"The s tateme nt does not ide n t i f y  the spec i f i c  s i te 
where these add i t ional 5 0 0  MM ba r r e l s  o f  c r ude pe t r o
leum w i l l  be s tored . We w i l l  ce r t a i nly be inte r e s ted 
to k now i f  s to r age capac i ty at Centr al  Ro ck M i ne 
( Faye tte County)  w i l l  be increased f r om 1 4  MM ba r r el s . 

Also , we would l i ke to k now i f  the te rm i nal  capa c i ty at 
Ta tes Creek w i l l  be i ncr eased " . 

Re sponse : 

The add i t iona l 5 0 0  MM ba r re l s  of o i l  w i l l  not all  
be  stored at one s i te .  The po tent ial  e x i s t s  for 
s tor i ng par t o f  th is add i t ional  r e s e r ve i n  a r eas of the 
Midwe s t . Spe c i f i c  s i tes have not yet be en selec ted so  
i t  is  not yet po s s ible to s tate whe the r Centr al  Roc k  
M i ne or  the termina l  a t  Tates C r e e k  w i l l  be u sed for 
SPR expans io n .  
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Comme nt b :  

" I n  sp i te o f  good obj ectives as soc i ated w i th the SPR , 
the amount of hyd rocar bon emi s s ions th roughout SE U . S . A .  
wi l l  delay attainme nt of the photochemi cal ox idant 
standa rd s " . 

Re sponse 

The release of hyd r oc a r bon emi s s ions w i l l  be almo s t  
ent i r e l y  due t o  unl oad i ng and load i ng tanke r s . These 
emi s s ions w i l l  be i ntermi ttent and tempo r a ry . They a r e  
gene r a l ly cons ide red to b e  unavo idabl e ,  b u t  DOE i s  
unde r t a k i ng spe c i al e f f o r t s  t o  reduce such em i s s ions . 

Dur i ng the pe r i od o f  s to rage , the re w i l l  be pract ically 
no release o f  hydroca r bons f r om the rese rve . Sur face 
tan k s  w i l l  be eq uipped w i th app r opr i ate roo f s  and seals  
to  p r event vapor l o s se s , and will  be  coated w i th a 
heat- r e f l e c t i ng pa int . Unde r g r ound s to r age fac i l i t ie s  
w i l l  n o t  b e  subj ect t o  the tempe rature  f l uctuations 
tha t cause vapo r rele as e s  f r om s ur face tank s .  M i ne s  
used f o r  s to r age w i l l  b e  eq uipped w i th vapo r control 
sys tems , and solut ion cav i t i e s  i n  s al t  w i l l  be kept 
full o f  br i ne and oil i n  a way that prevents the 
forma t ion o f  a i r  spaces whe re vapo r s  may accumul ate . 

3 .  N o r th Dakota Geolog i cal Sur vey 

Comment : 

"The ma s s ive sal t bed s of the Wi l l i s ton Bas in  should 
be con s id e r ed as al te r na t ive s i tes for solut ion salt 
cav i ty stor age o f  the SPR . Th i s  would help to i ns u r e  
c r ude ava i l a b i l i ty t o  t h e  nor th e r n  t i e r  r e f iner ies " .  

Re sponse : 

I n  the i n i t i al s tages o f  SPR developme nt , a l l  salt  
fo rma t ions we re con s idered . The  lack  o f  abunda nt 
water r e sour ce s to use in leach ing the sol u t ion 
cav i t ie s  and di splac i ng the oil was a pr ima ry d r awbac k  
t o  the u s e  o f  the Wi l l i s ton Bas in . U s e  o f  the bas in  
would a l so have r equi red the  cons t r uc t ion o f  hundreds  
o f  miles  of p ipel i ne to  ca rry  the  oil  f r om po r t s  or  
ex i s t i ng o i l  p ipe l i ne s i nto the s to r age fac i l i ty .  

4 .  Texas Par k s  and Wildl i fe Depa r tme nt 

Comment a :  

" F uture prepa r a t ion of " E nv i r onmental Ac t ion Repo r ts " on  
spec i f ic s i te s  is  me n t i oned on page VI - 3 8 . S i nce i t  i s  
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ant i c ipated that the se r epo r t s  w i l l  con t a i n  detai led 
informa t ion , a nd p r oposed pr ocedures for cons t r u c t ion  
and ope r a t ion  o f  each s i te , r e v i ew and comme nt upon the 
r epo r ts wo uld be des i r able " . 

Response : 

S i te-spec i f i c  e nv i r onme ntal impact s t ateme nts w i l l  
b e  made ava i l able f o r  r ev i ew and comme nt be f o r e  they 
are  made f i nal . The E nv i r onmental Ac t ion  Repo r ts are 
internal documents wh ich are largely based on  the s i te
spe c i f i c  E I S s  and wh i ch s e r ve as  tech n i cal spe c i f i ca t i ons 
for the des ign a nd cons truct ion o f  the fac i l i t ies . 

Commen t  b :  

" I n  regard to alte rnat ive br ine d i spo s al techn ique s  
f o r  u s e  i n  the Texas coastal a r ea , i t  i s  r ecomme nded 
tha t i nj e ct ion of the br i ne into subsur face aq u i f e r s  be 
u t i l i zed to the max imum pos s ible ex tent in order  to 
mi n im i z e  d i scharges to s u r face wate r s  or the Gul f o f  
Mex i co " . 

Response : 

The select ion o f  any br i ne d i spo s al me thod mu s t  take 
i nto con s ide r a t ion nume r ous factor s ,  among wh ich are : 
the vo lume and r a te of br i ne produced , the rece i v i ng 
capac i ty o f  subsur face aqu i fe r s  ava i l able to the s i te , 
the eng i nee r i ng fea s i b i l i ty o f  var ious alternative s , and 
env i r o nmental impacts . For t h i s  reason , the s e lection 
o f  br i ne d i sposal  method s i s  be i ng made on a s i te-spec i f i c 
ba s i s . 

5 .  Texas Depar tment o f  Agr iculture  

Comment : 

"Wi th r eg a r d s  to the select ion o f  futu r e  SPR s i tes , 
we s uppo r t  the idea tha t a careful  r e v i ew should be 
made to avo id tak ing o f  un ique or pr ime agr i cultur al 
land . I n  gene r a l , howeve r ,  we bel ieve the bene f i t s  
f r om the SPR w i l l  outwe igh the costs ; w e  the r e f o r e , 
o f fe r  no ob j e ct ions to the pr opo sed expans io n " . 

Respon se : 

I n  the s i te select ion p r oce s s , cons ide r able at tent ion 
i s  focu sed on  e x i s t i ng a nd poss ible futur e use  of the 
land . Whe the r the s i te on un ique or pr ime agr i cultural  
land is  one o f  the i s s ues  that i s  add r e s sed . Whe r e  
p ipel ines mu s t  b e  con s t r ucted a c r o s s  agr i cu l tur al 
land s , s teps w i l l  be taken to r e s tore  the top so i l . 
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6 .  Texas Depa r tment o f  water  Re sources 

Comment a :  

"One of the maj o r  water qual i ty pO l i c i es of the S tate 
h as been to d i sal low any d i rect  d i sch arge of br i ne into 
the S tate ' s water s .  Th i s  po l i cy i s  par t i c u l a r l y  
appl i cable t o  any pr opo sed br i ne d i scharges w i th i n  the 
S t ate ' s  th ree-l eag ue seawa rd boundary and espe c i al ly to 
es tua r i e s  hav i ng f i sh and shel l f i sh nu r sery areas . 
Ther efore , we suppo r t  the Federal  E ne r gy Adm i n i s t r a t ion ' s  
r i go r o u s  e f f o r t s  to explore a l l  v i able me thods of br i ne 
d i spos al i nclud i ng usage by local i ndu s try , deepwe l l  
i n j e ct ion , a nd d i sposal t o  the Gul f o f  Mex i co . And , we 
concur that f i nal s i te-spec i f i c br i ne d i sposal me thod 
determ i nat ions should be ba sed on the geog r aph ical 
location o f  th e s i te w i th r espect to the Gul f o f  
Mex i co , the pr oximity of s al i ne aqui fe r s , e s tuar i ne 
p r od uct i v i ty ,  and r e l a t ive co s ts o f  a l t e r n a t i ve br i ne 
d i spos al method s " . 

Response : 

Var i o u s  me thod s o f  br i ne d i sposal a r e  be ing cons ide r ed . 
Whe r e  i t  appea r s  that br i ne d i f fu s i o n  i n  the Gul f o f  
Mex i co is  the mo s t  acceptable alte r na t ive , g r eat ca r e  
i s  be ing g ive n t o  sele c t i ng the d i spe r s ion a r e a  and the 
des ign of the di ffuser  to m i n im i ze adve r s e  impacts on 
the mar i ne ecol ogy . S tud ies per formed to date i nd i cate 
tha t the z one of adve r s e  impact can be l imi ted to a few 
ac r e s  in  the immedi ate v i c i n i ty o f  the d i f f us e r . 

Comme nt b :  

"The r epo r t  duly notes that the l a r ge quant it ies  o f  
sur f ace wate r ( i . e . , appr ox ima tely 1 8 3  b i l l ion gallons  
o f  water f r om the a r e a  dur i ng cons t r u c t ion o f  the 
cav i t ie s  and up to 2 5  b i l l ion  g a l l ons d u r i ng d i splaceme nt 
ope r a t ions ) requ i r ed for the cons t r u c t i o n  a nd ope r at ion 
o f  s to r age cave r ns i n  salt dome s i s  a s ig n i f icant 
conce r n . F u r th e r , the r epo r t  notes that the re are  
• • •  few unded i ca ted f r e s h  s u r face wate r suppl i e s  i n  the 
Gul f Coa s t  reg i o n  • • •  ' I n  view o f  the forego i ng f i nd i ng s , 
we re i te r ate one of our ea r ly comments • • •  that a spe c i al 
analys i s  of pr oj ect impacts on ve s ted s u r f ace wate r 
r ig h ts be prepared " .  
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Response : 

The impact of the p r o j e c t  on ve s ted s u r face water 
r ights  is an i s sue that is be s t  add r e s s ed i n  s i te
spec i f ic E I S s . Befo r e  commi tme nts are made to use a 
spec i f i c  s i te ,  the impact of i t s  water use i s  analyzed 
and i s  one o f  the determi ni ng facto r s  i n  s i te sele c t ion . 
The scope of th i s  anal y s i s  i ncl udes not j u s t  water 
r ights but al s o  ex i s t ing a nd futur e need s for  water 
r esour ces for  u r ba n  ar eas , i ndu s tr i al g r owth , and 
agr i c u l t u r e . 

Comments  Rece i ved f r om the Publ ic 

1 .  Nati onal Wil d l i fe Fede r a t ion  

Comment a :  

The s ta teme nt ma k e s  no at temp t to a s s e s s  the haz ard 
potent i al a s s oc i ated w i th va r i ous spi l l  loca t ions , 
or to contr a s t  the haz a rd pote nt ial o f  inland ve r s u s  
coas tal s i tes . I n  te rms of e s t imat i ng the f r equency o f  
o i l  s p i l l s  i n  va r i o u s  " impact a r eas , "  the statement i s  
mislead i ng because , for i n s ta nce , i t  assume s tha t  all  
oil  sp i l l s  i n  we tl a nds  will  be  a s soci ated w i th p ipel i nes . 
Th i s  obsc ures  the fact that tr anspo r t  i n  harbo r s  and 
channe l s  connect i ng the har bo r s  wi th the sea and the 
s to r age s i te ,  al s o  has potent ial for  spi l l i ng o i l  i n  
we tlands . 

Re sponse : 

The f i ve categor i es o f  a r eas affe cted by o i l  spi l l s  
( l i s ted on  page A- 1 9  a nd A- 2 0 ) , a re g r ouped acco r d i ng to 
the type of data ava i l able on sp i l l s . The f i f th cate
gory is p ipel i ne sp i l l s . The h i s to r ical data , ba sed 
on  r epo r t s  o f  p ipel i ne sp i l l s , does not d i s t i ng u i sh 
between p ipel i nes  i n  wetl ands and p ipel i nes  on  dry  
land . S im i l a r ly , the category o f  o i l  s pi l l s in  harbors  
and i nl a nd wate r s  was  chosen  becau se r ecords of oil  
spi l l s  do i nd i c a te the i r  be i ng in  har bo r s  and i nland 
water s ,  but do not i nd i cate whether th ese har bo r s  or  
i nl a nd wate r s  were  s u r r ounded by we tl and s  or not , or  
wh ether the sp i l l  f l oated down s t r eam to a we tland a r ea . 

The sta t i s t i cal u n i t s  in  wh ich the data a r e  comp i led 
a r e  ( a )  s p i l l s  per ves sel per year , a nd ( b )  sp i l l s  per 
mile of pipel i ne per year . Thus , there is a d i r ect 
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r e l a t i onship between the d i s tance a nd t ime the o i l  mu s t  
be t r a nspo r ted a nd the expec ted numbe r o f  sp i l l s . The 
use of i nl a nd s to r age s i tes wou ld i nc r ease the d i s ta nce 
a nd t ime for delive r i ng o i l  to s to r age s i te s , a nd 
greater  i ncidence o f  spi l l s  would be expe cted . 

Wh i l e  the u se o f  i nla nd dome s would r educe the numbe r 
o f  p ipel i ne oi l sp i l l s in  wetlands , i t  wou ld not 
apprec i ably r educe the numbe r of o i l  spi l l s  f r om sh ips 
a f fe c t i ng we tlands . Except i n  the ear ly s tages o f  
fac i l i ty c ons truction , o i l  i s  not be i ng b r ought to 
coa s tal s to r age s i tes v i a  wate rways . O i l  f o r  both 
coa s tal a nd i nland s i tes w i l l  have to be b r ought by 
ocean ve s s e l s  i nto coas tal h arbor s and s h ip channel s ,  
where th e r e  i s  a r i s k o f  o i l  sp i l l  contam i na t i ng 
adj acent wetlands . O i l  de s t i ned f o r  coas tal we tl a nds 
i s  the n t r a n s f e r r ed f r om the harbor to the s i te v i a  
pipe l i ne s . O i l  de s t i ned f o r  i n land mu s t  be t r a ns
fe r r ed e i ther  i nto much longe r p ipel i nes o r  i nto 
sma l l e r  sh ips or barges that can nav i g a te the shal lowe r 
i nl a nd wate rways . T r a nspo r t  o f  o i l  to i nland s i tes 
via the maj o r  r i ve r s , wou ld pres ent a ser i o u s  r i sk 
of oil  sp i l l  to f r eshwater we tlands along the i r  ba nk s .  

Comme nt b :  

"The e s t ima ted i nc ide nce o f  a maj o r spi l l  f o r  p ipe
l i ne accidents  in i nland a r eas of the Gul f  C oa s t  i s  
inco r r ectly s tated [ o n  page V- 5 4 ]  t o  be 0 . 1  gal lons 
per 1 , 0 0 0  MMB t r a nspo r ted ; the cor r e c t  f ig u r e  ( fr om 
Table V- 1 3 )  would be e i ther  0 . 1 MMB pe r 1 , 0 0 0  MMB 
tr a nspo r ted , o r  0 . 1  gallons pe r 1 , 0 0 0  gallons  
tr a nspo r ted . "  

Re sponse : 

Th i s  d i scuss ion has been revi sed . I n  Table V-1 3 ,  o n  
page V- 5 3  i t  i s  sta ted that the es tima ted f r eque ncy 
of a maj o r sp i l l  ( g r ea te r  than 2 3 8  bbls . )  f r om p ipel i ne 
acc ide nts i n  i n land a r ea s o f  the Gul f Coast i s  0 . 7 0 
spi l l s  d u r i ng the tr a nspo r t  o f  1 , 0 0 0  MMB o f  o i l . 

Commment c :  

Wh i l e  th i s  suppl eme nt d i scus ses nume rous  po tent ial 
pr oblems r e l a ted to the use o f  i nla nd s al t  domes , i t  
f a i l s  t o  emphas i ze env i ronme ntal advantages o f  u s i ng 
i n l a nd r ather than coas tal s a l t  dome s . 
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Re sponse : 

The func t ion o f  the p r og r amma t i c  e nv i r onmental impact 
st ateme n t  is to ident i fy e nv i r onmental impac t s , par t ic
ul a r ly the adve r s e  impac t s  wh ich mu s t  be taken i nto 
cons ide r a t ion , pr i o r  to the select ion of  s i te s  fo r the 
pr opos ed f ac i l i t i e s . Howeve r , DOE be l i eves that e i the r 
i nland o r  coa s tal s i tes can be deve loped i n  an acceptable 
ma nne r ,  pr ov ided that appr opr i ate m i t ig a t ive me asures  
a r e  employed to pr otect the envi ronme nt . 

Commen t  d :  

Th i s  suppl eme nt " sho uld take pains  to cont r a s t  in  some 
de ta i l , the nature , numbe r ,  a nd d i s tr i but ion of we tland s  
i n  as soc i at ion w i th inl and ve r s u s  coastal Gul f Coast  
sal t dome s . "  

T h i s  would be a ided by a map " wh i ch shows the loca t ion  
of each  o f  the fo llow i ng , i n  add i t ion  to  the othe r 
informa t io n  found i n  F igure  I I I -I : The E xxon p ipe
l i ne ,  Capl i ne , the po r t  of S t . J ame s , V i c k s bu r g , 
Vidal i a , O l d  Rive r , Red Rive r , Ouach i ta Black Rive r , 
Gu l f  I nt r acoa s t al Wate rway . E ach of  these i tems 
is me ntioned on pp . 1 1 1 - 4  to 1 1 1 -5 , but is nowhe r e  to 
be found on the accompany i ng map . " 

Re sponse : 

Th i s  suppleme nt fo cuses on the expans ion of  the o i l  
r e se rve and d i sc u s se s  the var ious  means of  implement
i ng th i s  expans ion . The val ue of  u s i ng i nland s i tes 
be cau se the re a r e  fewe r we tland s  a s so c i ated w i th them 
is recogn i zed . F ig u r e  V-I has be e n  added to the chap
te r on e nv i r onme ntal impacts to show the locat i ons of  
the salt  dome s i n  the Lou i s i a na and M i s s i s s ipp i s a l t  
ba s ins in r e l a t ion t o  the wetl ands o f  the a re a .  

I n  add i t io n , F ig u r e  1 1 1-1 has been impr oved to include 
i tems no ted i n  the text . 

Commen t  e :  

" The d i sc u s s i o n  of  ' M i t ig a t i ng Measu r e s ' ( beg i nning 
at p .  VI-I ) would • • •  g r eatly bene f i t  f r om a d i scuss ion 
of  r educed we tland losses  associ ated w i th incr eased 
r e l i ance on  i n l and s a l t  dome s to r age s i te .  As the 
Dr a f t  s tate s ( p . VI - 2 )  , eco log ical impacts can be 
mi t ig a ted by select ing s i te s  • . •  away f r om h ighly 
prod u c t ive wetland s  • • • •  " 
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Response : 

The r e f e r enced s entence has been c l a r i f ied to i nd i
cate that , on  a loca l i zed bas i s , the appl icat ion o f  
appr opr i ate m i t ig a t ive meas u r e s  and de s ig n  techn ique s 
can s ig n i f icantly reduce the pote nt ial f o r  we tland 
impac t s .  

Commen t  f :  

"We f i rmly be l i eve tha t  the po tent ial  f o r  s e r iou sly 
damag i ng the v i tal coastal we tland s  of Lou i s iana a nd 
Texas ( a s  an u n i ntended s ide-e f fect o f  the S PR 
P r og r am ) i s  s u f f i c i ently g r eat as to j u s t i f y  slow i ng 
the pr og r am ' s  pace to the extent nece s s a ry to pe rmi t  
max imum pos s i b le u se o f  inl and s al t  dome s f o r  a s  much 
as pos s i ble of the pr oposed s to r age rese rve . Maj o r  
r e so u r ce commi tme nts have a l r eady been made to seve r al 
coa s tal  sal t dome s i tes . We s t r enuously urge ( a nd we 
be l i eve NEPA r equi res ) that commi tme nts to add i t ional 
coas tal s i tes be w i thheld unt i l  the eva l uation  of 
i nland s al t  dome a l t e r n a t ives has  been completed . "  

Re sponse : 

SPR o i l  i s  be ing s to r ed at We s t  H ac k be r r y ,  Bryan 
Mound , a nd Bayou Choctaw . Wo r k  is  unde r way to con
ve r t  S ulphur M i nes and the Wee k s  I sl and salt  m i ne to 
stor age f ac i l i t ies . All of these s i tes h ave been used 
fo r i nd u s tr ial ope r a t ions  for  many year s .  They are  on  
dry  g r ound and only the Bayou Choctaw s i te requ i r e s  a 
mod i f ied bu ild i ng des ign be cause o f  the r i s k  o f  seasonal  
flood s . Port ions  o f  the i r  o i l  a nd b r i ne pipe l i ne s  w i l l  
c r o s s  we tland s , b u t  e f f o r t s  a r e  be i ng t ak e n  t o  avo id 
damag i ng the se wetland s  dur i ng pipel i ne con s t r uct ion . 

S tud i es are be ing u nd e r taken to ident i fy cand idate 
inland salt dome s wh ich may be u sed f o r  the oil s to r age 
p r og r am a nd to f i nd s o l u t ions to some o f  the c r i t i cal 
pr oblems that are a s s o c i ated w i th the u se o f  the inl a nd 
dome s . Although the s tr i ngent cong r e s s i onally manda ted 
schedules  for  impleme ntat ion of the S PR d i ct ate that 
the p r og r am mu s t  move forwa rd , inl and dome s are be ing 
s tud i ed to determine what par t  they might  play in the 
expanded p r og r am ,  g ive n the i r  locat ions and the tec h n i cal 
pr oblems d i sc u s sed in the text . 
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water Pol lu t io n  Contr o l  Res e a r ch S e r i e s  1 5 0 8 0  FTU ( 19 7 1 ) . 
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EN- 2 1 6  

EN-3 3 3  

EN- 3 7 1  

EN- 3 7 4  

EN- 4 1 7  

EN- 4 1 8  

EN- 4 1 9  

EN- 4 2 0  

EN- 4 2 3  

EN- 4 9 2  

EW- 0 0 8  

FE-0 7 5  

E nv i r onme n t a l  P r otec t ion Age nc y , O f f i ce o f  A i r  Qual i ty 
P l a nn i ng and S tanda rds , Mon i to r i ng and A i r  Qual i ty 
T r ends Repo r t , 1 9 7 3 , EPA 4 5 0/1- 7 4-0 0 7 , Res ear ch 
Tr i ang le  P a r k  N . C .  ( O c to be r  1 9 7 4 ) . 

E nv i r onme nt Con s u l tant s , I nc . , E nv i r onmental  and Soc io
econom i c  B a se l i n e  on the Gulf o f  Mex ico  Coastal  Z o ne and 
Outer  Con t i nental  Shel f ,  3 Vo l s . ,  Dal las , T x . ( 1 9 7 4 ) . 

E nv i r onme n t a l  P r otect io n ,  O f f ice  of  wa ter  P r ogr am 
Ope r a t ions , Comp i l a t ion o f  I nd u s t r i a l  and Mun i c ipal 
I n j ec t io n  Wel l s  i n  the U n i ted S ta t e s , 2 Vo l s . , E PA 
5 2 0 / 9 - 7 4- 0 2 0 , was h ington , D . C .  ( O c tobe r 1 9 7 4 ) . 

E nv i r onme ntal  P r ot ec t ion  Age ncy , " D r a f t  P r opo s ed 
Reg u l a t ions on S ta te Und e rg r ound I n j ect ion  Con t r o l  
P r og r ams ( 4 0 C F R  1 4 6 ) , "  E nv .  Repo r te r , C u r r en t  
Devel opmen t s  6 ( 2 3 ) , 9 5 4 - 9 6 6  ( 1 9 7 5 ) . 

E nv i ro nme n t a l  A s se s sment  and Reso u r ce P l a nn i ng , 
An E nv i r o nmental  As s e s sment o f  the To t a l  Capab i l i ty 
P r o j ec t-E l k  H i l l s  P e t r o l e um Re s er ve No . 1 .  

E nv i r onme n t a l  P r ot ec t io n  Age ncy , " P r ep a r a t ion , 
Adop t ion  a nd S ubm i ttal o f  Imp leme nt at ion  P l a ns-
Ma i nt enance of  N a t ional  Amb i ent Air  Q ua l i ty 
S ta nd a rd s , "  F ed . Reg . 4 0  ( 1 19 ) , 2 5 8 1 4 - 5  ( 1 9 7 5 ) . 

E nv i r onme n t a l  P r o t ec t io n  Age ncy , "App r oval and 
P r omulga t io n  of Imp leme nt a t ion  P la ns--P r eve nt ion  
of S ign i f i c a n t  Air  Qual i ty D e te r i o r at ion , "  F ed . 
Reg . 3 9  ( 2 3 5 ) , 4 25 1 0 - 1 4  ( 1 9 7 4 )  

E nv i r onme n t a l  P r ot ec t io n  Age ncy , "App r oval  a nd 
P r omulga t io n  of  Impleme nt at ion  P la ns , "  Fed . Reg . 3 7  
( 1 0 5 ) , 1 0 8 4 2  ( 1 9 7 2 ) . 

E nv i r onme n t a l  P r otect ion Age ncy , "New H ampsh i re Open 
B u r n ing Reg u l a t ion , "  Fed . Reg . 3 9  ( 1 3 3 ) , 2 5 3 3 0  ( 1 9 7 4 ) . 

" E nv i ronme ntal  P r ot ec t ion  Age nc y  D r af t  P r eamb le to 
I n te r p r e ta t ive Rul i ng o n  New S ou r ce Rev i ew Requ i r eme nt s , 
Oc tobe r 2 8 , 1 9 7 6 , "  E nv i r o n . Repo r t  7 ( 29 ) , 1 0 9 1 - 9 4  ( 1 9 76 ) . 

E w i ng , Ro b ' t  C . , " P ipe l i ne E c o nomics , "  O i l  Gas J .  
1 2  Aug . 1 9 7 4 , 7 1 . 

Fede r a l  E nergy Adm i n i s tr at ion , S t r a t eg i c  P e t r o l e um 
Res e rve O f f i ce ,  F i n a l  E nv i r o nmental  Impact S t atement ,  
FE S 7 6 -2 , GPO , Was h i ng ton , D . C .  ( Decemb e r  1 9 7 6 ) . 
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F E - 0 7 6  

FE-l 0 6  

FE-1 24 

FE-1 4 0  

F E- 1 4 l  

F E- 1 5 3  

FE-1 5 4  

FE-1 5 5  

F L- 0 6 2 

GA- 1 2 2  

GA-1 7 l  

Fede r a l  E ne rgy Adm i n i s t r a t ion , P r o j e c t  I nd epe nd ence 
Repo r t , Wash ing to n , D . C .  ( 1 9 7 4 ) . 

F ede r al E ne rgy Adm i n i s t r a t ion , E ne rgy Re s o u r ce 
Deve l opme nt , O f f ic e  o f  F u e l  U t i l i z a t i o n , Coal 
Conve r s io n  P r og r am ,  E ne rgy S upply a nd E nvIrOnmental 
Coo r d i na t ion  Ac t o f  1 9 7 4 , S e c t ion  2 ,  F i nal  
E nv i r onme n t a l  S t ateme nt ,  F E S- 7 5- 2 . Wash ing ton , 
D � C .  (Ap r i l  1 9 7 5 ) . 

Fede r al E ne rgy Adm i n i s t r a t ion , I nt e r ag e nc y  T a s k  
F o r ce o n  E ne rgy C on s e r va t ion , P r o j e c t  I nd ependence 
B l uepr i n t , F in a l  T a s k  F o r c e  Repo r t , Re s ident ial  and 
Comme r c i al E ne rgy Use P a t t e r n s  1 9 7 0 - 1 9 9 0 ,  Vo l .  1 
(Novembe r 1 9 7 4 ) . 

F e r r i s , J .  G .  , " Respo n s e  o f  Hyd r o l og i c  S y s tems to 
Was te S to r age , "  i n  Und e r g r o und waste Managemen t  and 
E nv i r o nmental Impl i c a t ions . P r oceed i ng s  o f  Sympo s ium , 
Hous ton , Dec . 1 9 7 1 , T u l s a ,  O k . ; Ame r . A s s n . Pe t r o l uem 
Geo l og i s ts ( 1 9 7 2 ) , pp . 1 2 6 f f .  

F e n nema n , N .  M . , Phys iog r aphy o f  E as t e r n  U n i ted S t a te s , 
New Yo r k , McGr aw-H i l l  ( 1 9 3 8 ) . 

Fede r al E ne rgy Adm i n i s tr a t ion , 1 9 7 6  N a t ional E ne rgy 
Outloo k , wash ing ton , D . C .  ( Febr u ary 1 9 7 6 ) . 

Fede r al E ne rgy Adm i n i s tr at ion , S tr a teg i c  P e t r ol eum 
Re s e r ve O f f ice , E a r ly S t o r age Re s e r ve P l an ( Pub l ic 
L aw 9 2-1 6 3 , S e c t ion 1 5 5 ) , Was h ing to n , D . C .  
(Apr i l  2 2 ,  1 9 7 6 ) . 

Fede r al E n e rgy Adm i n i st r at ion , S tr a t eg i c P e t r o l eum 
Re s e rve O f f ice , A S u r vey of S a l t  Depo s i t s  and S a l t  
C ave r n s , The i r  Rel ev ance t o  the S t r a teg ic P e t r o le um 
Re s e r ve , Was h ington , D . C . , 1 9 7 6  

F l awn , P .  T . , E nv i r o nme n t al Geology . Conservat ion , 
Land-Us e  P l an n i ng , and Res o u r c e  Manageme n t , N . Y . , 
H a rpe r & Row ( 1 9 7 0 ) . 

Gabrysch , R .  K .  a nd C .  W .  Bonnet , Land-Su r face 
Subs idence i n  the Hou s ton-Galves ton Reg io n , Texas , 
U . S .  Geo log i ca l  S u r vey ( 1 9 7 4 ) . 

Gal loway , W .  J . , e t  al . , Popu l a t ion D i s t r ibu t io n  o f  
the Un i ted S tates  a s  a Func t io n  o f  Outdoo r No i s e  
Leve l , EPA 5 5 0/9- 7 4- 0 0 9 , C ambr idge , Mas s . ,  Bo l t ,  
B e r a ne k , and Newman (June 1 9 7 4 ) . 
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G I- 0 9 3  

GO- 0 7 9  

GR- 1 2 9  

G R-1 9 8  

GU- 0 7 6  

GU- 0 7 9  

HA-2 6 9  

HA- 2 7 1  

HA-2 7 2  

HA- 4 1 0  

HA- 4 11 

HA- 5 5 7  

HE-1 6 2  

G i l be r t  & P i l che r , Feas i b i l i ty Repo r t  o n  E s tabl i shment  
o f  H igh-Leve l Rad ioact ive Mate r i a l s  Management Cente r s 
i n  S a l t  Dome S t r uc t ur e s , Baton Rouge , Lou i s i ana 
( M a r ch 1 9 7 0 ) . 

Go ldsm i th , J .  R . , " S ome Imp l i c a t i ons  o f  Amb i e nt A i r  
Qua l i ty S tand a rd s , "  Arch . E nv .  Heal th 4 , 1 5 1- 6 7  ( 1 9 6 2 ) . 

Gr ubb , H .  a nd W .  G .  Le s s o , "The E f fe c t  o f  C r ud e  O i l  
P r od uct i o n  o n  the E conomy o f  Texas , "  Texas  B u s i ne s s  
Rev i ew ,  4 8  ( 7 ) , ( 1 9 7 4 ) . 

G r u b b ,  H .  a nd W .  G .  L e s so , "The Texas  I nput-Outp u t  
Mode l , "  Texas  B u s i ne s s  Rev i ew 4 8  ( 1 ) , ( 1 9 7 4 ) . 

G u s s ow , W .  C . , " H e a t , the Factor  i n  S al t  Rheology , "  
i n  Geology-Te chno l ogy Gul f Coast  S al t , Lou i s iana 
S tate U n iv . , S c h . Geos c i ence ( 1 9 7 0 ) , pp . 1 2 5 - 4 8 . 

Gutman i s ,  I va r s , e t  al . ,  S t udy o f  Manpower Requ i r emen t s  
by O c c upa t i o n  for  Al ter nat ive Techno l og i e s  i n  the E ne r gy
Re l ated I nd u s t r i e s , U n i ted S ta te s ,  1 9 7 0 -1 9 9 0 , 3 Vo l s . , 
N a t ional  P l a n n i ng As soc i at i o n  (Aug u s t  1 9 7 4 ) . 

H a r tu ng , R .  a nd G .  S .  H un t , " T o x i c i ty o f  S ome O i l s  to 
Wat e r fowl , "  J .  E i l f l . Management 3 0 , 5 6 4 - 7 0  ( 1 9 6 6 ) . 

H aw k i ns , M .  E .  and C .  J .  J i r ik , S a l t  Domes i n  Texas , 
Lou i s ian a , M i s s i s s ippi ,  Alabama , and O f f sho r e  T id e l i ne s , 
A S u r vey , wash ington D .  C . , Bur eau o f  M i ne s  ( 1 9 66 ) . 

H a l abo u ty , M .  T . , S a l t  Dome s , Gul f Reg io n , U n i ted S ta t e s  
a n d  Mex i co , Hou ston , Texas , Gul f P ub l i sh i ng ( 1 9 6 7 ) . 

H a nd l ey , C . , J r . , P r ivate commu n i c a t ion , S m i th so ni an 
I n s t i tute , Wash i ng to n , D .  C .  

H an s e n , H .  J . , Comp . , A User ' s  G u id e  for  the A r t e s i an 
Aqu i f e r s o f  the Maryland C o a s t a l  P l a i n ,  Par t One : 
I ntr oducto ry De f i n i t io n s  and E x ampl e s , B al t imo r e , 
Maryland G e o log i c a l  S urvey ( 1 9 7 2 ) . 

H an s e n , Donald , P r ivate commu n i c a t i o n , S m i thson i an 
I n s t i tute , Was h i ng to n , D .  C .  

H e r s hn e r , C .  a nd K .  Moo r e . E f fe c t s  of  the Che s apeake  
Bay O i l  S p i l l  o n  S al t  M a r s h e s  o f  the  Lowe r B ay . I n  
P r o ceed i ng s :  1 9 7 7  O i l  S p i l l  C o n f e r ence , Mar ch 8 - 1 0 , 
1 9 7 7 , New O r leans , Ame r ic a n  P e t r o l eum I n s t i tu te , 
Was h ington , D .  C .  ( p .  5 2 9 - 5 3 3 ) ,  ( 19 7 7 ) . 
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HE-16 3 

HE- 1 6 4  

HE-2 0 5  

H I - 1 4 4  

HO- 0 4 9  

HO- 1 2 3  

HO- 1 6 3  

H O -2 4 7  

H O - 2 4 8  

HO- 2 5 3 

HU- 0 8 9  

H e r s h f i e ld , D . M . , "Ra i n f a l l F r eq ue ncy Atlas  o f  the 
Un i t ed S ta t e s  for D ur at ions f r om 3 0  M i nu t es to 24 
Hour s and Re tu r n  P e r iods f r om 1 to 1 0 0  Year s , "  Techn i c a l  
P ape r No . 4 0 , Was h ingto n ,  D . C . , U . S .  Wea the r Bur eau ( 19 6 1 ) , 
p . 1 1 5 . 

H e r s hner , C .  a nd K .  Moor e .  1 9 7 7 . E f fe c t s  of  the 
Ches ape a k e  B ay O il S p i l l  on S a l t  Mar shes of  the 
Lowe r B ay .  I n  P r oceed i ng s :  1 9 7 7  O il S p i l l  Confer ence , 
Ma r ch 8 -1 0 , 19 7 7 , New Or l eans , Ame r i c a n  P e t r o leum 
I ns t i tu te , wa sh i ng to n , D . C . , pp . 5 29 - 5 3 3 . 

H e nr y ,  J .  J .  a nd Co . , An Analys i s  o f  O i l  O u t fl ows Due 
to Tanker Ac c ident s ,  1 9 7 1- 1 9 7 2 , F i nal  Repo r t , Moo r e s town , 
N .  J . , Novembe r 1 9 7 3 . 

H i l l e s tad , H .  0 . , P r iva te Commu n i c a t ion , I ns t i tu te of  
N a tur al  Re sou r ce s , Un iv . o f  Geo r g i a ,  Athens , Georg i a .  

Ho l zwo r t h , G .  C . , M ix i ng H e igh t s , W i nd Speed s ,  and 
Pote n t i al for Ur ban Air Po l lu t i o n  Thr oughou t  the 
Cont iguous U n i ted S ta te s , Re search  T r i ang le  P a r k , 
N .  C . , EPA ( 1 9 7 2 ) . 

H o s le r , C .  R . , " Low- leve l I nve r s ion  F r eque ncy i n  the 
Cont ig uou s  U n i ted S tates , "  Monthly We ather Rev iew 8 9  
( 9 ) , 3 1 9 - 3 3 9  ( 1 9 6 9 ) . 

H o lme s , R .  W . , " The S anta  B a r ba r a  O i l  S p i l l , "  i n  O i l  
o n  the Sea , D .  P .  Hou l t , ed . , N .  Y . , P l e num ( 1 9 6 9

-
,
-

pp . 1 5 - 2 7 . 

Hou s to n  G e o l og i c a l  S o c i ety , Geo l ogy o f  the G u l f  Coas t 
and Cent r al Texas and Gu idebook o f  E x c u r s ions , E .  H .  
Ra i nwa ter and R .  P .  Z ingu l a , eds . ( 1 9 6 2 ) . 

Hou s to n-Galves ton A r e a  Counc i l ,  Demogr aph i c  Proj ec
t io n s  ( J u l y  1 9 7 5 ) . 

H o l c ombe , Randa l l  J . , The E conom i c  Impac t o f  an 
I nter r up t i o n  i n  U n i ted S tates  P e t r o l eum Impo r t s  
1 9 7 5- 2 0 0 0 , C e nt er fo r N aval Analy s i s , N ava l Wa r f are  
Analys i s  G r oup ( Sep tembe r 19 7 4 ) . 

H u f fo r d , G .  L . , The B io l og i c a l  Response o f  O i l  in  
the Mar ine E nv i r onment , A Rev iew , P r o j ect  No . 
7 1 4 1 4 1/0 0 0 , U .  S .  Coast  Guard  ( 1 9 7 1 ) . 
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HU- 1 3 9  

HY- O O I  

I N- 0 7 0  

JA- 0 8 5  

JA-0 8 6  

JA- 1 2 4  

JO- 1 1 9  

J O- 1 8 0  

KA- 1 4 4  

" T h e  H ur r i c a ne D i s a s te r  - Potent i a l  S c a l e , "  
Wea th e r w id e  2 7  ( 4 ) , ( 1 9 7 4 ) . 

H yl a nd , J .  L .  and E .  D .  S ch ne ide r ,  P e t r o le um Hyd r o
ca r bons and Th e i r  E f fe c t s  o n  Ma r i ne O r g a n i sms , 
Popul a t ions , Commu n i t i e s  and E c osys tems . Ame r i c a n  
I ns t i tute o f  B iolog i ca l  S c i ences S ympo s ium , 
S o u r c e s , E ffec t s  and L in k s  o f  Hyd r o c a r bo n s  in the 
Aqu a t i c  E nv i r onment , Augu s t  9 - 1 1 , 1 9 7 6 , Was h ington , 
D . C .  ( p .  4 6 3- 5 0 6 ) .  

I nt e r ag e ncy Coun c i l  on N atur al  Re sour ces and the 
E nv i ronment , The Management o f  B ay and � s tuar ine 
Sys tems i n  the Texas Coastal Z o ne , Phase 2 ,  
P r e l i m i n a ry E nv i r o nmental A s s e s sment o f  the 
E ff e c t s  on Man ' s  Ac t iv i t ie s  o n  C o a s t a l  E nv i r on
mental  Un i ts , A Conceptual Repo r t . 

J acobs e n , S .  M .  a nd D .  B .  Boyl a n , " E f fect  o f  S e awater  
So luble F r ac t ion  of  Ke r o s ine on Chemo tax i s  i n  a 
Ma r i ne S na i l ,  N a s s a r i u s  obs o l e t u s , "  N a t u r e  2 4 1 , 
2 1 3- 2 1 5  ( 1 9 7 2 ) . 

J ame s , W .  P . , e t  al . ,  E nv i r onmental  Aspe c t s  o f  a 
S upe r -tanker  Po r t  o n  the  Texas  Gul f Coas t ,  Col l ege 
S t a t i o n ,  Texas , Texas A&M U n ive r s i ty ( 1 9 7 2 ) . 

Jacobs o n , J .  P . , A Soc i o-econom i c  E n v i r o nme n tal  
B a s e l ine S ummary f o r  the  S o u th A t l a n t i c  Reg ion 
B e tween C ape H a t te r as , No r th Car o l i na and C ape 
Canave r al , F l o r ida , 5 Vo l s . ,  G l ou c e s t e r  P o i nt 
V i r g i n i a , V i r g i n i a  I ns t  o f  M a r i ne S c i e nce 
( Sep tembe r 1 9 7 4 ) . 

J oh nso n ,  S .  L . , J ac k  Rowson and R .  E .  S m i th ,  
Ch a r a c te r i s t ic s  o f  T id e-Af fec ted F l ow i n  the 
B r a z o s  Rive r  Near F r eepo r t , Texas , March 2 9 - 3 0 , 
1 9 6 5 , Repo r t  6 9 , Aus t in , Texas , TxWDB ( 1 9 6 7 ) . 

( B e r n a rd J ohnso n , I nc . , Reg ional  A s s e s sment S t udy 
Hous ton S h ip Channe l -Galves ton B ay ,  2 Vo l s . ,  
Hou s ton , Texas  (Aug u s t  1 9 7 5 ) . 

K a to r ,  H .  and R .  H e rw i g , M i c r ob i a l  Respons es A f t e r  
Two E xpe r ime ntal  O i l Sp i l ls i n  an  E as te r n  Coas tal 
P l a i n  E s tua r i ne E cosystem ,  P r oceed i ng s : 1 9 7 7  O i l 
Sp i l l  C o n f e r e nce , March 8 - 1 0 , 1 9 7 7 , New O r le ans , 
Ame r i c a n  P e t r o le um I n s t i tu te , Was h ington , D . C . , 
p .  5 1 7 - 5 2 2  ( 1 9 7 7 ) . 
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KA- 1 4 5  

KA- 1 5 2  

KA-2 0 9  

KR- O O I  

KU- 0 7 7  

KU- 0 9 7  

LA- 1 3 7  

LA-2 l 0  

LA-2 l 3  

LE- O O I . 

LO- 1 4 0  

L O - 1 4 l  

Kau ss , P . , e t  al . ,  " The Tox i c i ty of  C r ude O i l and 
i ts Compone n t s  to F r es hwater  Algae , "  P r oceed i ng s  
o f  J o i n t  Confer ence on P r event ion  and Con t r o l  o f  
O i l  Sp i l l s , Wash i ngton , D . C . , March  1 9 7 3 . 

Ka i se r , W .  R . , Texas L ign i te : Near S u r f ace  and 
Deep-B a s i n  Re so u r c e s , Au s t in , Texas , Bur e au o f  
E c o nom i c  Geology , Un ive r s i ty o f  Texas  ( 1 9 7 4 ) . 

K azmann , Raphae l , "Was te S urve i l l a nc e  i n  S ubs ur f ace  
D i spos al P r o j e ct s , " G r o und Water  1 2  ( 6 ) , 418  ( 1 9 7 4 ) . 

K r ebs , C .  T .  and K .  A .  Burns , Long-T e rm E f f e c t s  of  an 
O i l  S p i l l  on P opul a t ions of the S a l t-Mar s h  C r ab 
Uca  pugnax , S c i e nce  19 7 ( 4 3 0 2 ) : 4 8 4 - 4 8 7 . 

Kuhnh o l d , W .  W . , "De r e i n f l u s s  Was s e r l os l i ch e r  Ber s tand
t i e l e  von Roho l e n  und Roho l f r a k t ionen auf d i e  E n tw i c k
lung vo n  H e r i ng sb r u t , " Ber . Deu tsch , W i s  Komm i s .  
Mee r e s f ur ch 2 0 , 1 6 5 - 1 7 1  ( 1 9 6 9 ) . 

Kupf e r , D .  H . , "Mech an i sm o f  I nt r u s io n  o f  G u l f  Coas t 
S a l t , "  Geology-Techno l ogy Gul f Coas t S al t ,  Lou i s iana 
S t at e  U n iv . , S c h . Geos c i ence ( 1 9 7 0 ) , pp . 2 5 - 6 6 . 

L ambe r t , Don E . , " I n t e r n a t i on a l  P ipe l i ni ng to S e t  
New Reco r d s , "  P ipe L ine I nd .  1 9 7 3  ( J anuary ) . 

Land s be r g , H e lmu t ,  Phy s i c a l  C l imatology , D u  Bo i s ,  
P e nn . , G r ay P r i nt i ng Co . , I nc .  ( 1 9 6 9 ) . 

L an ,  S o lomo n Max , Hyd r au l i c  Ch ar ac te r i st ic s  o f  
G l ac i al Outwash i n  Rhode I s l and , Hyd r o log i c  B u l l . 
No . 3 ,  Rhode I s l and Water Resou r ce s  Coo r d i nat i ng 
Bo a r d  ( 1 9 6 0 ) . 

Lee , R .  F . , Me t abol i sm o f  P e t r o l eum Hyd r oc a r bo n s  i n  
Mar i ne S ed iment s ,  Ame r i ca n  I ns t i tu te of  B i o log i ca l  
S c i ences S ympos ium , S o u r c e , E f f ec t s  and S in k s  o f  
Hyd r o c ar bo n s  i n  t h e  Aqu a t i c  E nv i r o nment , Aug u s t  9 - 1 1 , 
1 9 7 6 , Was h i ng to n ,  D . C .  ( p .  3 3 3 - 3 4 4 ) .  

Lou i s iana Dep a r tment of  Conserva t ion , O i l  a nd G a s  
M a p  of  Lo u i s iana , ( 1 9 7 3 ) . 

Lou i s i an � ,  S tate of , Dep a r tme nt of  Conserva t i o n , 
Geology and G r o u nd-Wate r Re s o u r c e s  o f  S o uthwe s t e r n  
Lou i s i an a , by P au l  H .  Jones , A .  N .  T u r c a n ,  J r . and 
He rbe r t  E .  S k i b i tz ke , Geo log i c a l  B ul l .  3 0 , Baton 
Rouge , L a .  ( J anuary 19 5 4 ) . 
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L O - 1 8 0  

L O - 1 8 1  

MA-3 2 9  

MA- 3 3 1  

MA- 4 8 5 

MA- 5 0 3  

MC- 2 5 1  

ME- 0 5 0  

ME- 1 3 1  

MI - 1 3 5  

M I - 1 3 6  

MI - 2 0 1  

The S tate o f  the S tate i n  1 9 7 7 , A n  E co nom i c  and 
Soc i al Repo r t  to the Gover nor , Lou i s i ana  S tate 
P l a nn i ng O f f ic e , O f f ice of  the Gov e r no r , B a to n  
Rou te ,  Lou i s i a na , May 19 7 7 . 

Lowr y ,  P e t r ol e um I nd u s t r y  i n  I l l i no i s 1 9 7 2 : 
Par t I I ,  Water F l ood i ng Oper a t ions , ( 1 9 7 3 ) . 

Ma r t i ne z , Jos eph D . , " E nv i r onme ntal S ign i f i c a nc e  of  
S a l t , "  Amer i c a n  As s o c i at i o n  P e t r o l eum Geo l . B ul l .  5 5  
( 6 ) , 8 1 0 - 8 2 5 , ( 1 9 7 1 ) . 

Ma r t ine z , J o s eph D . , Robe r t  L .  Thomas and V i nod K .  
J ind al , " Model S tud i es of E f fe c t s  o f  C l o s u r e  of  
So l u t io n  Cave r n s  i n  S al t  Dome s , "  Th i r d  Sympo s i um on 
Sal t ,  J .  L .  Rau and L .  F .  De l lw ig , eds . , C l eve l a nd , 
Oh io , nor thern  Oh io Geolog i c a l  So c . , I nc . , pp . 3 0 8 f f . 
( 1 9 7 0 )  • 

Maryland , S tate of , Ma ryland H is to r i c  Tr u st ,  H i s tor i c  
S i t e s  I nventory , 8 Vols . ,  Annapo l i s , Maryland , ( J une 19 7 3 )  

Mahe r , J .  C . , Geo log i c  F r amewo r k  a n d  P e t r o l e um Poten t i a l  
o f  t h e  Atl ant i c  Coas tal Pl a i n  and Cont inental Shel f ,  
USGS P r of e s s ional P aper 6 5 9 , USGS , ( 1 9 7 1 ) . 

McG i nn i s , John T . , e t  aI , E nv i r o nmental Aspects  o f  Gas  
P ipel ine Ope r at i ons i n  the Lou i s iana Coastal  Mar she s , 
F i na l  Repo r t , C o l umb u s , Oh io , B a t te l le , Co lumb u s  L a k e s , 
De cemb e r  1 9 7 2 . 

Memph i s  S ta te U n i ve r s ity ,  E f fe c t s  o f  N o i se o n  W i l d l i f e  
and Other Anima l s , Memph i s , ( 1 9 7 1 ) . 

Mende r s h a u s e n ,  Ho r s t  and R i ch a r d  N eh r i ng ,  P r o tec t i ng 
the U . S .  P e t r o l e um Mar k e t  Aga in s t  F u t u r e  Den i a l s  o f  
Impo r t s , R1 6 0 3-ARPA , S an t a  Mon i ca , Rand (Oc tober 1 9 7 4 ) . 

M i s s i s s ipp i S t ate S tatute , S e c t ion  7 5- 5 7 - 1 3 , ( 1 9 7 6 ) . 

M i r onov , o .  G . , "The E f fect of  O i l  P o l l u t ion on F lo r a  
and F auna  o f  the B l a c k  S e a , " P ape r E- 9 2 , p r e s e nt ed 
a t  the FAO Tech n i c a l  Conference on Ma r i ne 
P o ll u t i on , Rome ( De cembe r 19 70 ) . 

Amendment to the S tate S ta t u te s , S ect ion  7 5- 5 7 - 1 3 , 
S upplement  to the 19 7 2  Code . 
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MI - 2 0 2  M i l le r , R .  P . , " T h r e a tened F r e s hwater  F i shes  o f  the 
U . S . , "  T r ans . Ame r i can F i s h  S o c i e ty 1 0 1  ( 2 ) , 
23 9 -2 5 2  ( 1 9 7 2 ) . 

M I - 2 0 3  M idwe s t  Res e ar ch I ns t i t u te , Qual i ty o f  L i fe I nd i c ator s 
i n  U . S .  M e t r opo l i tan  Areas  ( 1 9 7 0 ) . 

MU- 0 7 5  Mur ray , G r over  E . , " S a l t  S t r u c t u r e s  o f  G u l f o f  Mex i co 
Bas i n :  A Rev i ew , "  B ul l . Ame r . Assoc . Pe t r o l e um Geo l . 5 0  
( 3 ) , 4 3 9 - 4 7 8  ( 1 9 6 6 ) . 

MU-I O I  Mur r ay ,  G r ove r E . , Geo l ogy o f  the Atlant i c  and Gul f 
C o a s t a l  P r ov ince o f  Nor th Amer i c a , N . Y . , H arper ( 1 9 6 1 ) . 

N A- 0 0 7  N a t i on a l  Academy o f  S c i e nc e s , Pe t r o le um i n  the 
Mar i ne E nv i r o nment , Was h i ng to n , D . C .  ( 1 9 7 5 ) . 

NA- 0 0 8  N ad e au , R .  J .  a nd E .  T .  B e rgqu i s t . E f fe c t s  o f  the 
Mar ch 1 8 , 1 9 7 3 . O i l  S p i l l  N e a r  C abo Roj o ,  Pue r to 
Ri co o n  T r op ical  Mar i ne Commu n i t i e s . I n  P r oceed i ng s : 
19 7 7  O i l  S p i l l  C o n f e r e nce , Mar ch 8 - 1 0 , 1 9 7 7 , New 
Or leans , Ame r i c a n  P e t r o le um I ns t i t u t e , Was h i ng ton , 
D . C . ( p . 5 3 5 - 5 3 8 ) .  

NA- 0 0 9  N a t i on a l  A i r  Qua l i ty C r i t e r i a  Adv i so r y  C omm i ttee , 
A i r  Qual i ty Cr i ter i a  for Hyd r o c a r bon s , NAPCA Pub . 
No . AP- 6 4  ( M a r ch 1 9 7 0 ) . 

NA- 1 1 6  C .  E .  N a t co Co . ,  S al e s  Repr esentat ive , pr ivate 
commun i c a t i o n ,  S ep tembe r 1 1 , 1 9 7 3 . 

NA-1 6 6  N a t i on a l  O c e a n i c  a nd Atmo sphe r i c Adm i n . , Cl imat e s  
o f  t h e  S ta t e s , vo l .  1 :  E a s t e r n  S tates , P u e r to R i co , 
U . S . , V i r g i n  I sl a nd s : vo l . 2 :  We s te r n  S tates , A l as k a , 
H awa i i ,  P o r t  Wash i ng to n ,  N . Y . , Water I nforma t ion  
Cntr . ( 19 7 4 ) . 

NA- 2 6 1  N a t i on a l  P e t r o l e um Counc i l ,  Comm i t tee o n  Eme rge ncy 
P r eparedne s s , P e t r o l e um S to r age for Nat ional  Secur i ty 
(Aug u s t  1 9 7 5 ) . 

NA- 2 7 3 N a t i on a l  C l imat i c  Center , Local C l imato log i c a l  D at a ,  
Ashev i l le , N . C .  ( 1 9 7 3 - 7 5 ) . 

NA-2 7 4  Nat ional  C l ima t i c  Center , W i nd D i st r i bu t i o n  by Pasqu i l l  
S ta b i l i ty C l as se s , S tar  P r og r am for  S e l e ct ed U . S .  
C i t ie s , Ashv i l le , N . C .  ( 19 7 0-1 9 7 5 ) . 

X-13 



NA- 2 9 5 

NE- 0 7 9  

NA- 0 8 0  

NE-1 1 6  

N I- 0 3 1  

00- 0 1 2  

OP- 0 1 8  

OP- 0 1 9  

OP- 0 2 3  

OR- 0 2 1 

OT- 0 2 2  

PI - 0 4 5  

N a t i onal Ocean i c  a nd Atmosphe r ic Admi n i s t r a t i on , Texas  
L and i ngs , Dec . 1 9 7 3 . C u r rent  F i sh e r i es s t a t i s t i c s  No . 
6 3 9 4 , Was h i ngto n ,  D . C .  ( Febuary 1 9 7 4 ) . 

N e l s o n-Sm i th ,  A . , Coas ta l  P o l l u t io n . P r oceed i ng s  o f  the 
Confer ence on E nv i r o nmental  Re sear ch , Wale s , C a r d i f f , 
1 9 7 0 , Bango r ,  N a tur e Conse rvancy ( 1 9 7 2 ) . 

N e l s o n-Sm i th ,  A . , O i l  P o l l u t i o n  and Mar i ne Ecology , 
N . Y . , P l e num ( 1 9 7 3 ) . 

New Yo r k , S tate o f , D iv i s io n  f o r  H i s to r i c P r e s e r va t ion 
H i s to r i c  Resou r c e s  S urvey Manua l , rev . ed . , Albany , 
N . Y .  ( 1 9 74 ) . 

N i cho l s , D .  R .  and J .  M .  Buchanan-B a nk s ,  Se i sm i c  
H a z a r d s  and Land-U s e  P l a n n i ng , C i r c u l a r  6 9 0 , 
Was h i ngton , D . C . , USGS ( 1 9 7 4 ) . 

Odum ,  H .  T . , B .  J .  Cope l a nd , and E .  A .  McMahan , 
ed s . , Coas t a l  E co l og ic a l  Sys tems o f  the U n i ted 
S tates , Wa s h i ngton , D . C . , Conse rva t io n  Foundat ion  
(June 1 9 7 4 ) . 

Oppenhe ime r ,  C .  H .  and K .  Gordon , B io type s : An 
Ecog r aphy , P o r t  A r ansas , Texas  M a r ine S c i ence I ns t .  
( 1 9 7 2 )  • 

Oppe nh e ime r ,  C a r l  H . , e t  al . ,  E s t ab l i shment o f  
Ope r at ional  G u i de l i n e s  f o r  Texas Coa s ta l  Z one  
Manageme n t , B io log i c a l  U s e s  C r i ter i a , f in a l  r epo r t , 
Po r t  A r ans as , Tx . ,  Un iv . o f  T ex a s  M a r i ne S c i ence 
I n s t .  ( no date , c i r c a  1 9 7 4 ) . 

Oppe nh e ime r ,  Ca r l ,  Compu ter Data Bank--E nv i r onmental 
L i f e  H i s to ry Data B ank . P o r t  A r ans as , Texas , U n iv . 
o f  Texa s , Ma r i ne S c i ence I n s t i tute ( 1 9 7 5 ) . 

Or to n , Robe r t , C l imatog r aphy o f  Texas , Aus t i n , Texa s ,  
N a t i onal Weath e r  S e rv i c e . 

Ot taway , S . , "The Comp a r a t ive Tox i c i t ie s  o f  C r ude 
O i l " , in  The Eco l og i c a l  E f fe c t s  o f  O i l  Po l l u t i o n  o n  
L i tto r al Communi t i e s , E . B .  Cowe l l , ed . , London , 
I ns t .  P e t r o l e um ( 1 9 7 1 ) , pp . 1 7 2- 8 0 . 

P ipe L i ne I nd . 1 9 7 5  ( Janu a r y ) . 
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PO- 1 1 0  

RA- 1 5 l  

RA- 1 5 7  

RA- 2 l 8  

RA- 2 2 3  

RE - 1 7 2 

RE- 1 8 2  

RH- 0 0 9  

RO- O O I  

RO- 0 0 2  

RU- 0 6 4  

Pome r oy ,  L . , "Al g a l  P r oduc t iv i ty i n  Geor g i a  S a l t  
Ma r s he s , "  L imno l . Oceanog r . 4 ,  3 8 6 - 3 9 7  ( 1 9 5 9 ) . 

Rad i an C o r po r at ion , Advance Rev iew o f  Va r i o u s  
E ng i nee r i ng ,  Soc i oeconom i c , and E nv i r onmental  
F a c to r s  Re l ated to  Deve l opme n t  a n d  Ope r a t io n  o f  a 
S t r a teg i c  S to r age Sys tem , 3 vo l s . , Aust i n ,  Texas  
( F e br u a r y  1 9 7 5 ) . 

Rad i an Corpo r at ion , Fuel  U s age As s e s sment for E PA 
Energy E nd Use S tudy , I n te r im r epo r t ,  Au s t i n ,  Texas  
(De cember 1 9 7 4 ) . 

Ray , C . , p r ivate commu n i c a t ion , D iv i s i on of  Ma r i ne 
Mammal s , Sm i th so n i an I n s t i tu t i o n , Wa s h i ng ton , D . C .  

Rad i an C o rpo r a t ion , Backgr ound Re fer ence Mater i a l  
and Wo r k i ng Pape r s  for  the S t r a teg i c Pe t r o l eum 
Re s e r ve E nv i r onmental  Impac t  S ta tement , A u s t in , 
Texas ( 1 9 7 6 ) . 

Re s ea r c h  I n s t i tu te of  the G u l f  of  Ma ine , A Soc io
E co nomic and  E nv i r o nmental  I nventory o f  the Nor th 
Reg io n , 8 vo l s . , S o u th P o r t l and , Ma i ne (Novembe r 
19 7 4 )  • 

Re so ur ce P la nn i ng A s s o c i at e s , I n c . , Deve l op i ng A 
S tr a teg i c  O i l  S to r ag e  P r og r am ,  RPA Re f .  No . RA- 7 5-4 4 ,  
Camb r idge , Ma s s . ( Novembe r 1 9 7 5 ) . 

Rho de I sl a nd ,  S tate o f ,  H i s t o r i c a l  P r es e rvat io n  
Comm i ss i o n , A Guide  for  Those Plann i ng to Use , 
E f fec t ,  o r  Alter  the Land i s  S u r face , P r ov ide nce , R . I .  

Ro l a nd , J . V . , G . E .  Moo r e  and M . A .  B e l lanca , 1 9 7 7 . 
The Che s apeake  B ay O il S p i l l  - F ebr u a r y  2 ,  1 9 7 6 : A 
Case  H i s to ry . I n :  P r oceed i ng s : 1 9 7 7 O i l  Sp i l l  
Co n f e r e nce , M a r ch 8 - 1 0 , 1 9 7 7 , New O r leans , Ame r ic a n  
Pe tr o leum I ns ti tu te , Was h i ng ton , D . C .  ( p . 5 2 3 - 5 2 7 ) .  

Ro l l o ,  J . R . , G r o und Water in Lou i s i ana , U . S . G . S . ,  
B a ton Rouge , La . ,  Water Resou r ce s  B u l l e t i n  N o . 1 ,  
Aug u s t ,  1 9 6 0 . 

Ruh l e , J ame s L . , G u ideboo k to the Coas tal  P l a i n  o f  
V i r g i n i a  No r th of  the James Rive r , I nf o r ma t ion 
C i r cu l a r  N o . 6 ,  V i r g i n i a  D iv .  of  M ine r a l  Re sour ce s 
( 1 9 6 2 )  . 
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S A- 2 1 8  

SA-2 1 9  

SC- 3 0 5  

S EO O I  

S I - I I O  

SE-l l l  

SK-0 3 4  

SM-l 

SO- 1 0 8  

S P- 0 4 3  

Sadow , Ronald D . , " Pr e t r e a tmen t  of  I nd u s t r i a l  wa s te 
Wa ter s f o r  S ubs ur f ace I n j e c t ion " , i n  Und e r g r ound 
was te Management and E nv i r o nme n t al Impl i c a t ions , 
P r oceed i ngs o f  Sympo s i um ,  Hous ton , D ec . , 1 9 7 1 , 
Tul s a , O k . , Ame r .  Assn . P e t r o l eum Geo log i s ts ( 1 9 7 2 ) . 

Sa f f i r ,  H e r be r t  S . ,  Repo r t  o f  the Natur e and E xtent 
o f  S t r u c t u r al Damage Caused by H ur r i cane Cam i l l e , 
COM- 7 3- 1 0 2 2 9 , C o r al Gable s , F l a . ( Sep tembe r 1 9 7 2 ) . 

S chone r ,  R . W . , Cha r ac t e r i s t i c  and Gene r al i z ed 
I sohye tal Patterns f o r  G u l f  and E a s t Coas t H u r r icane s , 
Was h ing ton , D . C . , U . S .  Weather B u r eau ( O c to be r  1 6 , 
19 5 7 )  • 

S c i ence Appl i ca t ions , I n c . , and C .  R .  C u s h ing Co . , I n c . , 
Sys tem S a f e ty Analys i s  Repo r t , Deepwater Po r t  I nspec t io n  
Method s  a n d  P r ocedur e s , d r a f t  r epo r t  fo r U . S . Coa s t  Guard , 
(May 1 9 7 7 )  • 

S impson , R . H . a nd M i l e s  B .  L awr ence , Atl a n t i c  
H u r r i c ane F reguenc i e s  Along the U . S .  Coastl i n e , 
Tech n i c al Memo r a nd um NWS SR- 5 8 , F t .  Wo r th ,  Texa s , 
S o u th e r n  Reg i on Hdqts . ,  N a t ional  Wea th e r  S e rv i ce 
( J une  1 9 71 ) . 

S immons , J .  A . , A .  J .  H o ug h ton , a nd W .  E .  Gons o , 
A F a i l s a f e  T r a n s f e r  L ine  f o r  H a z a r dous  F l u id s , 
S c i ence Appl i c a t i ons , I nc . , McLean , V i r g i n i a  ( 1 9 7 6 ) . 

S k a n s k a- S e nt ab , Co . ,  " Rock C ave r n s  f o r  O i l  S to r age " ,  
B r ochur e .  

P e r sonal C ommun i c a t i on , C h a r l e s  S m i th Cons u l t i ng 
Geolog i s t ,  LSU , Aug u s t  2 2 , 1 9 7 7 . 

S o u th C a r o l i na D ep a r tme nt  of A r ch ives and H i s to r y , 
South C a r o l i n a  H i s to r i c P r e s e r v a t ion  P l an , Vo l . 3 ,  
Annual P r e s e r v a t ion  P r og r am f o r  F i s c al Year 1 9 7 6 , 
Col  umb i a ,  S .  C .  ( 19  7 5 ) • 

Spea r s ,  R . W . , "An E va l u a t i o n  o f  the E f fe c t s  o f  O i l , 
O i l  F ie ld B r i ne ,  and O i l  Remo v i ng Compound s , "  i n  
P r o ceed i ngs AIME E nv i r onmental Qual i ty Confer ence , 
Wash i ngton , D . C . , J une 1 9 7 1 , Wa sh ington , D . C . , 
Ame r .  I ns t .  of  M i n i ng , Me t a l l u r g i ca l , and P e t r oleum 
E ng i nee r s . ( 1 9 71 ) , pp . 1 9 9 - 2 16 . 
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SPP- 0 6 6  Spang le r ,  wa l t e r  B .  a nd J ah n  J .  P e te r so n ,  "Geology 
of  A t la n t ic C o a s t a l  P l a i n  i n  New J e r s ey , Delawa r e , 
Ma ryland , a nd V i rg i ni a , "  B u l l . Amer . A s s n . Pe t r o l . 
Geo l . 3 4  ( 1 ) , 1 ( 1 9 5 0 ) . 

ST- 2 l 0  S tebb i ng s , R . E . , To r r ey Canyon O i l  Po l l u t i o n  o n  S a l t  
Mar sh e s  and a t  Sh i ngle  Beach i n  B r i ttany S i xteen 
Mo nth s Af te r , F u r z e br ook  Re sear ch S tat i o n , N a tu r e  
Cons e r v a ncy ( 19 6 8 ) . 

ST- 2 l l  S t ebb i ng s , R . E . , " Recove r y  o f  S a l t  M a r s h  i n  B r i tt a ny 
S ix teen Months A f te r  H e avy P o l l u t ion  by O i l , "  E nv .  
Po l l u t e 1 ,  1 6 3- 1 6 7 ( 1 9 7 0 ) . 

S T- 2 l 2  

T E- 2 3 l  

TE- 2 6 7  

TH- 0 6 7  

TH- 0 7 9  

TH- l 0 5 

TO- 0 28 

TR- 0 6 3 

S t r aughan , D . , ed . , B io l og i c a l  and Oceanogr aph i c a l  
S u r vey o f  the S a n ta Bar bar a Channe l  O i l  Spi l l , 1 9 6 9 - 1 9 7 0 , 
S e a  G r ant  P ub l . No . 2 . , Los  Ange l e s , U n i v . S ou th e r n  
Cal i fo r n i a  ( 1 9 7 1 ) . 

Texas  Water  Deve l opme nt Board , The Texas  Water P l an , 
Au s t i n , Texas  ( 19 6 8 ) . 

Texas  P a r k s  and w i ld l i fe Depa r tme n t , "Reg u l a t ions  for  
Tak i ng P o s s e s s io n , T r anspo r tat ion , E xpo r t a t io n , 
P r oce s s i ng ,  S a l e  o r  O f fe r  o f  S ale , o r  S h ipment of  
Endange red F i sh o r  w i ldl i f e  T h r e a tened w i th 
E x t i nct ion  i n  Texas , "  a s  amended Apr i l  1 9 7 5 . 

Thomann , Ro be r t  V . , Sys tems Analys i s  and Water 
Qua l i ty Managment , N . Y . , E nv i r onmental  Resear ch & 
App l i ca tions , I nc .  ( 1 9 7 1 ) . 

Thorn , H . C . S . , "New D i s t r ibu t ions of  E x t r eme W i nd s  
i n  the U n i ted S ta t e s , "  P r o c . ASCE , J .  S t r uc tur a l  
D iv .  1 9 6 8  ( ST 7 ) , 17 8 7 . 

Thorn , H .  C .  S .  a nd R .  D .  M a r s h a l l ,  " W i nd and S u r ge 
Damage Due to H u r r i cane C am i l le , "  P r o c . ASCE , J .  
Waterways H a r bo r s  Coastal E ng inee r i ng D i v i s ion  9 7  
(WW2 ) , 3 5 5 - 3 6 3  ( 1 9 7 1 ) . 

Todd , D av id  K e i th ,  ed . , The Water E ncycloped i a ,  
P o r t  Wash i ng ton , N .  Y . , Water I nf o r ma t io n  C e nter  
( 1 9 7 0 )  • 

Tr aco r , I n c . , Gu ide l ines  o n  No i s e , Med i c a l  Res e ar ch 
Rep t .  EA7 3 0 l ,  Wash i ng ton , D . C . , AP I ( 1 9 7 3 ) . 
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T R- 0 7 5  

TU- O O I  

US-l I S  

US- 1 1 9  

US - 1 2 0  

US - 1 2 1  

US- 1 2 2  

US - 1 2 4  

US- 1 4 4  

US- 1 4 5  

US- 1 4 6  

US - 1 4 7  

US- 1 4 S  

T r ewa r s ha , G .  T . ,  A n  I nt r oduc t i o n  t o  C l ima te , New 
Yor k :  McG r aw-H i l l  ( 1 9 5 7 ) . 

T u r ne r ,  D .  B ruce . Wo r kbook o f  Atmosph e r i c  D i spe r s io n  
E s t imate s , r ev i sed , AP- 2 6 , A i r  Reso u r ces  F ie l d  
Re s e a r c h  O f f i ce , E nv i r onme ntal  S c i ence S e rv i ces  
Adm i n .  ( 1 9 6 9 ) . 

US Army , C o rp s  o f  E ng i nee r s , Wa te r bo r ne Comme r c e , 
Wa s h i ng t o n , D . C .  ( 1 9 7 4 a nd 1 9 7 5 ) . 

U . S . Geo log i cal S u rvey , S a l i ne G r ound Wa ter  i n  
Lou i s i ana , Hyd r o lo g i c  I nve s t ig a t i o n s  A t l a s , 
HA- 3 1 0 , 1 9 6 5 . 

U . S .  Geolo g i cal S urvey , Water D a t a  Repo r t  
Lo u i s i ana , 1 9 7 6  Repo r t  MS - 7 6- 1 . 

U . S .  Geolo g i ca l  S ur vey , Water D a t a  Repo r t  
Lo u is iana , 1 9 7 6  Repo r t  LA- 7 6 - 1 . 

U . S . Dep t .  o f  Comme r c e , S o c i a l  and E co nom i c  
S t a t i s t i c s  Admi n . , Reg i o na l  E c onom i c  Analys i s  
D iv . , 1 9 7 2  OBERS P r o j e c t i o n s . Econom i c  Act iv i ty 
i n  th e U . S . 1 9 2 9 - 2 0 2 0 , 7 Vo l s . ,  Was h i ng ton , D . C . , 
U . S . Water Resour ce s  Counc i l  ( 19 7 2 ) . 

U . S .  Dep t .  o f  Comme r ce , Mar i t ime Adm i n i s tr at ion , 
Mar i t ime Adm i n i s t r a t io n  Tanker  Cons t r uc t ion  P r og r am . 
F inal  E nvir onmental  Impac t S ta tement , E I S-AA- 7 3- 0 7 2 5-F , 
Was h i ng t o n , D . C .  

U . S . B ur eau o f  M i ne s , M in e r a l s  Year book 1 9 7 2 , Vo l .  1 ,  
Metal s , M i ne r a l s ,  and F u e l s ,  Was h ing to n , D . C .  ( 19 7 4 ) . 

U . S . Geog r ap h i c a l  S ur vey , M i s s i s s ipp i ,  G . P . O . , 
Was h i ng t o n , D . C .  ( 1 9 7 6 ) . 

U . S .  Geolog i c a l  S u rvey , Water Reso u r c e s  Data f o r  Texa s , 
1 9 6 9 , 2 P ts . , P a r t  1 ,  S u r face Water Reco r d s , Par t 2 ,  
Water Qua l i ty Recor d s , Was h i ngton , D . C .  ( 1 9 7 0 ) . 

U . S . Geo log i c a l  S ur vey , Water Re so ur ces  D a t a  f o r  T e xa s , 
1 9 7 0 , 2 P ts . , P a r t  1 ,  S u r face Water  Reco r d s , Par t 2 ,  
Water Qua l i ty Reco r d s , Was h i ngton , D . C .  ( 1 9 7 1 ) . 

U . S . Geo log i c a l  S ur vey , Water Reso u r c e s  Data fo r Texa s , 
1 9 7 1 ,  2 P ts . , Par t  1 ,  S u r face Water Reco r d s , P a r t 2 ,  
Water  Q ua l i ty .Reco r d s , Was h i ng to n , D . C .  ( 1 9 7 2 ) . 
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US - 1 4 9  

US- 1 5 0  

US- 1 5 5  

US - 1 5 9  

US- 1 7 8  

US- 2 5 0  

US- 2 6 3  

US- 2 8 5  

US - 2 8 8  

US-3 0 8  

US- 3 20 

US- 3 25 

u . s . Geolog i c a l  S ur vey , water  Re s o u r c e s Data  for  Texas , 
1 9 7 2 , 2 P ts . , P a r t  1 ,  S u r f ac e  Water  Reco r d s , P a r t  2 ,  
Water Qua l i ty Rec o r d s , Was h i ng ton , D . C .  ( 1 9 7 3 ) . 

u . S .  G e o log i c a l  S urvey , Wate r Re s o u r c e s  Data  for  Texa s , 
1 9 7 3 , 2 P ts . , Par t 1 ,  S u r face Water Reco r d s , P a r t  2 ,  
Water  Qual i ty Reco rd s , Was h i ng ton , D . C .  ( 1 9 7 4 ) . 

u . S .  Geo log i c a l  S urvey , The Nat ional  Atlas  o f  the 
U n i ted S tate s of  Ame r i c a , Wash i ng to n , D . C .  ( 19 7 0 ) . 

u . S .  C o a s t  G u a rd , Pol l u t i ng I nc iden t s  I n  and Ar ound 
U . S .  Wate r s ,  Calend a r  Yea r  1 9 7 2 ,  was h ington , D . C .  

u . S .  Dep t .  of  C omme r ce , S oc i al and E c onom i c  S tat i s t ics  
Admi n i s t r a t io n ,  Popu l a t i o n  o f  t h e  U . S . , T r ends and 
P r o spe c t s : 1 9 5 0 - 1 9 9 0 , S e r i e s  P - 2 3 , No . 4 9 , 
Was h ing ton , D . C .  ( May 19 7 4 ) . 

u . S . Coas t G u a rd , Dep t .  of  T r anspo r t at io n ,  P o l l u t ing 
I nc idents  I n  and Ar ound U . S .  Wate r s ,  C a l endar Year 
1 9 7 3 ,  Wash i ng ton , D . C .  

U . S .  Coas t G u a rd , Dep t .  o f  T r anspo r t at ion , P o l l u t i ng 
I nc idents  I n  and Ar ound U . S .  Water s ,  Cal endar Year 
1 9 7 4 , Wa s h i ng ton , D . C .  

U . S .  Dep t .  of  I nt e r i or , N a t i on a l  P a r k  S e rv ice , 
N a t ional Par k s  and Landmar k s  ( 1 9 7 2 ) . 

u . S .  B u r eau o f  Land Manag eme n t , F in a l  E nv i r onmental  
S t atemen t  for  a P r opos ed 1 9 7 3  Outer  Con t inental She l f  
O i l  and G a s  Gene r a l  Lease S a l e  O f f sh o r e  M i s s i s s ipp i , 
Al abama , and F l o r ida , Vo l .  2 ,  FES 7 3-6 0 , E I S  
MS- 7 3- 1 6 5 1 -F 2 . 

E nv i r onme nt al D a ta S e r v i c e , C l ima t i c  At l a s  of  the 
U n i ted S ta te s , Was h ing ton , D . C .  ( 1 9 6 8 ) . 

u . S . Army C o rps of E ng i nee r s , Army E ng i nee r D iv . , 
Lowe r M i ss i s s ipp i Val ley , V i c k s burg , M i s s . , 
Wat e r bo r ne Comme r c e  o f  the U n i ted S tates , Cal endar 
Yea r  19 7 3 , P t s . 1 - 5 , New O r le an s , u . S .  Army 
E ng i nee r D i s tr i c t , New O r leans . 

u . S . Dep t .  o f  the I nter ior , O f f i ce  of  E nd a nge red 
Spe c i es , T h r e a tened , Rar e , and E ndang e r ed F i sh and 
W i ld l i fe of the U . S . , Was h i ng ton , D . C .  ( 1 9 7 0 )  . 
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US- 3 26 

US-3 2 8  

US - 3 2 9  

US- 3 4 3  

US- 3 4 4  

US-3 7 0  

US-3 9 4  

US-3 9 5  

US-3 9 6  

US- 3 9 7  

US-3 9 8 

US- 5 4 0  

u . s . Dep t o f  the I nter i o r , O f f i ce o f  E nd a ng e r ed 
Spec i es , Th r e a tened W i l d l i fe o f  the U . S . , Rev i s ed 
Was h i ng to n , D . C .  ( 1 9 7 3 ) . 

u . s . B ur ea u  o f  Rec l ama t ion , Des ign of Sma l l  D ams , 
2 nd ed . ,  Wa s h i ng to n , D . C . , GPO ( 1 9 7 3 ) . 

u . S .  I nt er s ta t e  O i l  Compact Commi s s ion , S ub s u r f ac e  
D i spo s a l  o f  I ndu s t r ial  Was te s , O k l ahoma C i ty , O k . 
(June  1 9 6 8 ) . 

u . S . Dep t .  o f  C omme rce , S o c i a l  a nd E c o nomi c  ' S tat i st ic s  
Adm i n i s tr at i on , County and C i ty D a t a  Boo k , 1 9 7 2 . 
Wash i ng ton , D . C . , GPO ( 1 9 7 3 ) . 

u . S . F i Sh and W i l dl i f e  S e rv i c e s , Flyways . 

U . S .  Dep t .  o f  C omme r ce , S o c i al and E co nom i c  S ta t i s t i c s  
Adm i n i s t r at io n ,  "The I np u t/O u tput  S tr uc t u r e  of  the 
u . S . E c onomy , 1 9 6 7 , "  S urvey Cur r ent  B u s i n e s s 54 ( 2 ) , 
2 4 - 5 6  ( 1 9 7 4 ) . 

u . S .  Geo log i ca l  S ur vey , Water Res o u r c e s  D a t a  f o r  Texas , 
1 9 6 6 , 2 P ts . , P a r t  1 ,  S u r face Water Reco r d s , P a r t  2 ,  
Water Qual i ty Recor d s , Was h i ng ton , D . C . ( 1 9 6 7 ) . 

u . S . Geolo g i c a l  S ur vey , Water Re s o u r c e s  Data  f o r  Texas , 
1 9 6 7 , 2 P ts . , P a r t  1 ,  S u r face Water Rec o r d s , P a r t  2 ,  
Wat e r  Qual i ty Reco r d s , Was h i ng to n , D . C .  ( 1 9 6 8 ) . 

u . S . Geolog i cal S urvey , Water Re so u r c e s  D a t a  f o r  Texas , 
1 9 6 8 , 2 P ts . , P a r t  1 ,  S u r f ace  Water  Reco r d s , P a r t  2 ,  
Water  Qua l i ty Rec o r d s , Was h i ng t on , D . C . ( 1 9 6 9 ) . 

u . S .  Geolo g i cal S u rvey , S u r face Water S upply o f  the U . S . , 
1 9 6 1 -6 5 , P a r t  8 ,  We s te r n  G u l f  o f  Mex i c o  B a s i n . Vo lume 1 ,  
B a s i n s  f r om Mermentau River to Colo r ado River , Was h ington , 
D . C . , GPO ( 1 9 6 9 ) . 

u . S . Geo log i ca l  S ur vey , S u r face Water  Supply of the U . S . , 
1 9 6 1-6 5 , P a r t  8 ,  Wes t e r n  G u l f  o f  Mex ico B a s i n , Vo lume 2 ,  
B a s i ns f r om Lavac a River to Rio G r a nd e , Was h i ng ton , D . C . , 
GPO ( 1 9 7 0 ) . 

u . S . B ur eau o f  M i ne s , Water Use i n  the P e t r o l e um and 
Natur a l  Gas I nd u s t r i e s . I . C .  8 2 8 4 ( 1 9 6 6 ) . 
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VA- 1 1 7  

WA- 2 4 3  

WE -l O l  

WE-l 0 2  

WE -l 0 3  

WE- 2 l5 

WO- 0 4 4 

YO- 0 3 9  

Van H o u ten As so c i ate s , I nc . , I nves t igat ion  o f  F e as i b i l i ty 
and P r ac t i c a l i ty of  U s i ng Above G r o und S te e l  Tanks  to 
S t o r e  a S t r a teg i c  Reserve o f  F in i shed P e t r o l e um P r od uct s , 
Wa s h i ng to n , D . C . , Fede r a l  E ne r gy Adm i n i s t r a t i o n .  

Wa l t o n , Wi l l i am C . , Groundwater  Res o u r c e  Evaluat ion , 
N . Y . , McG r aw-H i l l  ( 1 9 7 0 ) . 

We bster , B . , 1 9 7 7 . Rese a r c he r s  F i nd that S u n l ight 
I nt en s i f ie s  Tox i c  E f fects  o f  O i l  Spi l l s . New Yo r k  
T ime s , J u n e  8 ,  1 9 7 7 . 

We rmund , E .  G . , ed . , Approaches to E nv i r o nmental 
Geo logy ,  Repo r t  I nves t ig a t i o n s  N o . 8 1 , A u s t i n , Texas , 
Bur e au of  E conom i c  Geology , U n iv . o f  Texas  ( 1 9 7 4 ) . 

we s tr e e , B . , 1 9 7 7 . B iolog ic a l  C r i t e r i a  for  the 
S e l e c t i o n  of C l eanup Techn iques i n  S a l t  Mar shes . 
I n :  p r oceed i ng s :  1 9 7 7  O i l  Sp i l l  Conference , 
Ma r ch 8 - 1 0 , 1 9 7 7 , N ew O r leans , Ame r i c a n  P e tr o leum 
I ns t i tu t e , Was h ing ton , D . C .  ( p .  2 3 1 - 2 3 5 ) . 

Weave r ,  Lew i s , P r ivate Commu n i c a t ion , FEA Reg ion  
VI , Dal l a s , Texas  ( 1 5 - 1 6  January 1 9 7 6 ) . 

Wo od , Leona r d  A . , R .  K .  Gabrysch a nd R i ch a r d  
Ma rv i n ,  Reconna i s s ance I nv e s t igat ion  o f  the  G r o und
Water Res o u r c e s  of the Gul f Coast  Reg i o n , Texas , 
Bul l .  6 3 0 5 , Texas  Water C ommi s s ion  & USGS ( 1 9 6 3 ) . 

Y oung , Add i so n  and J .  E .  G a l ley , ed s . , A Sympo s i um 
F lu ids  i n  S ubsur face E nv i r o nment s ,  T r an s a c t ions o f  the 
6 th Annual Mee t i ng o f  the S o u thwe s t e r n  Fede r a t io n  o f  
Geo l og i c a l  S o c i e t ies , M i d l a nd , T e xa s , 1 9 6 4 , Tul s a , O k . , 
The Ame r i c a n  Asso c i at ion of  P e t r oleum Geo log i s ts ( 1 9 6 5 ) . 
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APPEND I X  A 

OI L S P I LLS 

The t r anspo r t  of c r ude o i l  i nvo lves env i r onme ntal 

r i s k s  as a r e su l t  o f  ac c idents and s p i l l s . Th is sec t ion 

p r e sents  an anal y s i s  o f  these r i s k s  and the f r equency and 

s i ze o f  sp i l l s  th at may occ u r  dur i ng t r anspo r t  o f  o i l  f r om a 

fo r e ign  po r t  to the SPR s to rage s i tes . 

O i l  Spi l l  Analys i s  Bac k g r o und 

I n  th i s  analys i s  only acc id ental  d i scharges  o f  c r ude 

o i l  we r e  con s ide red . The s e  inc l ude sp i l l s  f r om vessel  

c as u a l t ies , such  as  c o l l is ions w i th othe r vessel s ,  r ammings 

o f  f i xed obj ects  and gr ound ing s , sp i l l s  at ma r i ne t e rminal s 

dur ing the of fload ing a nd load ing o f  tan k vessel s ,  spil l s  

dur i ng ve sse l-to-v e s se l  t r a ns fe r s  ( l igh te r i ng ) and p ipe l i ne 

acc ident s . 

Not cons ide red in  th is  ana l y s i s  we re ope r a t ional 

d i scharges  of o i l , s uch as those r e s u l t ing f r om the 

d i spo sal  o f  o i l y  b i lge and ba l l a s t  wate r s . I t  has  been 

e s tab l i s hed that th e s e  con s t itute the bulk of al l o i l  

d i sc h a r g e s  associ ated w i th ma r i ne ope r a t ions , as  shown in 

Table  A- I . Howev e r , r ecent and pend ing convent ions and 

r e g u l a t ions w i l l  l im i t  the s e  d i scharges . Pend i ng u . S .  

Coas t  Guard r eg u l a t ions and the 1 9 7 3  IMCO ( I nte rnat ional 

M a r i ne Consul tat ive Organ i zat ion ) wo uld p r oh ib i t  ope rat ional 

d i scharges  in coas tal  water s and l im i t  d i scharges  in  the 

open sea ( > 5 0 m i l e s  f r om s ho r e )  to ____ 
1 

___ of the ca r go 
30 , 0 0 0 
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ba sed on r equ i r ements con t a i ned i n  the IMCO * I n terna t ional  

Convent ion fo r the P r event ion of Po l l ut ion  f r om S h ips , 1 9 7 3 , 

but a l so inc lude con s tr ai nts not i nc l uded i n  the Conve n t ion  

on  the l oca t i on o f  segr ega ted ba l l a s t  space s .  

Spec i f ic r equi r ements o f  3 3  C FR 1 5 7  conce r n i ng 

ope rat iona l d i sc h a r g e s  f r om U . S . f l ag ve s se l s  a r e  as  fo l lows : 

• A tank ve s s e l  may d i scharge o i ly m i x t u r e s  f r om 
mach i ne r y space b i l g e s  i f  the v e s s e l  i s  mo re  than 
12 m i l e s  fr om the nea r es t  l a nd , pr oceed i ng enr oute , 
has in  ope rat ion an o i l  d i scharge mo n i to r i ng and 
co n t r o l  sys tem , a nd i s  d i scharg i ng an e f f luent w i th 
an o i l  content o f  l e s s  than 1 0 0  p a r t s  pe r mi l l i on .  

• Tank ve s s e l s ope rat i ng on i nl and wate r s  and sea
go i ng tank ve s se l s  und e r  1 5 0  g r o s s  to ns , mu st  e i th e r  
r e t a in o n  bo ard o i l y m i x t u r e s  o r  t r a n s fe r  them t o  a 
recept ion  fac i l i ty .  

• S e ag o i ng tank ve s se l s  o f  1 5 0  g r o s s  to ns o r  mo r e ,  
may d i sc harge  oi ly  mi xtures  fr om cargo tanks and 
cargo pumpr oom b i l g e s  into the sea , i f  the vessel  
is  mo r e  than 50  naut i c a l  mi l e s  f r om the nea r e s t  
land a nd p r oceed i ng enroute , the i n s tantaneous 
r a te o f  d i scharge o f  o i l  does not exceed 6 0  l i t r e s  
pe r m i l e , a nd the to tal  quant ity o f  o i l  d i scha rged 
does not exceed , fo r an ex i s t i ng ve s se l , 1/ 1 5 , 0 0 0  
o f  the cargo ca r r i ed ,  a nd f o r  a new ve s se l , 1/3 0 , 0 0 0  
o f  the tota l quant ity o f  the cargo f r om wh ich the 
d i sc h a r ge came . The ves se l must have in ope r a t ion , 
an o i l  d i sc h a r ge mon i to r i ng and cont r o l  sys tem . 

S im i l a r  reg u l a t i o n s  have been p r oposed for  fo r e i g n  f l ag 

tanke r s  in U . S .  wa ter s .  I f  these reg u l a t io n s  a r e  fo l lowed , 

ope r a t i onal  d i sc h a r g e s  wi l l  tend to be w i d e l y  d i spe r sed ove r 

the ope n ocean . 

*The acronym " I MCO " s tand s fo r " I n te r -Gove r nmental Ma r i t ime 
Cons u l tat ive Organi z a t ion . "  
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I n  cont r a s t , accidental sp i l l s  may occur  anywhe r e , 

espe c i al ly in coa s t al and i nl a nd wate r s ,  i nc l ud i ng har bo r s  

and h a r bo r  e nt r a nce s . Th i s  i s  bo r ne o u t  by Table A-I , wh i ch 

shows the wo r ld-wide d i s tr ibut ion o f  accidental o i l  sp i l l s  

f r om ve s se l  casual t i e s  du r i ng the f ive -ye a r  pe r iod o f  

1 9 69 - 1 9 7 3 . Mo r eove r , accidental sp i l l s  may r e s u l t  i n  a 

l a r ge outflow a t  a s ing le location r a th e r  than be i ng w idely 

d i spe r sed ove r a g r e at d i s tance as for ope r a t ional di scharge s . 

He nce , mo r e  s i g n i f icant adve r se e nv i r onme ntal e f fe c t s  a r e  

e xpected f r om a c c idental s p i l l s  o f  o i l , and t h i s  i s  the 

reason for the focus  of th i s  analys is . 

O i l  Sp i l l  S t a t i s t i c a l  Data 

The oil s p i l l  analys i s  was based on three types of  

h i s to r i ca l  data on ac c idental oil  spills  collec ted f r om 

s eve r a l  sou r ce s : 

o The numbe r o f  sp i l l  incidents dur i ng a ce r ta i n  
t ime pe r i od ;  

o The expo s u r e  to sp i l l s ; 

o The s i z e d i s t r ibut ion for sp i l l s  o f  the seve r a l  
types cons ide r ed . 

The q uo t i ent of  the f i r s t  two facto r s above g ive the 

fr eque ncy of acc idental s p i l l  and the data  of  the th i r d  

was u sed t o  e s t imate the s i z e  o f  a n  ave r age  spi l l . Also , 

the ac c ide nt fr eque ncy data  we r e  comb i ned w i th sp i l l  s i z e  

d i s t r i b u t ions t o  es t imate the f r eque ncy o f  sp i l l s  exceed i ng 

a g ive n vo lume . The f r equenc i es of  the seve r a l  type s of  

accide nt a l  s p i l l s  de r ived f r om the se data  a r e  p r e s e nted 

in T able A- 2 .  The s i z e d i s tr ibut ion o f  the s e  sp i l l s  a r e  

p r e s ented i n  F ig u r e s  A-I , A- 2 ,  and A-3 for tank ve s s e l  

ca sual t ie s ; F i g u r e  A-4 for  ve s s e l  loaded-of fload i ng acc i 

d e nt s ;  and i n  F ig u r e  A- 5 ,  pipe l i ne acc ident s . 
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Tab le A- l . Lo cat ion of 4 5 2  Tank s h ip I nvo lveme nts w i th 
Oi l Ou t f l ow , Tankships  ove r 1 0 , 0 0 0  DWT 

INVOLVEMENT 
TYPE P I ER HARBOR ENTRANCE COASTAL 

B r ea kdown 0 1 1 5 

Co l l i s ion  5 4 1  2 5  4 5  

Explos ion 5 4 0 6 

F i r e  1 0  2 0 1 

Gr ound i ng 1 27 4 0  5 3  

Rammi ng 1 8  1 5  5 4 

S t r uc t u r al 
Fa i l ur e  8 9 4 7 

Othe r 1 0 0 2 

Total  Coas tal  and H a r bo r : 3 4 5  

To tal at Sea : 9 8  

So u r ce : ( CA- 2 9 4 ) 

A- 4 

S EA 

3 

I 9 

1 5  

4 

0 

2 

6 4  

1 



Table A-2 . F r equency of  Ac c idental O i l  Sp i l l s . 

A )  Ve s s e l  Ca sua l ty F r equency ( Po l l u t ing C a s ua l ty On l y )  

T r an s i t s i n  S e a  and Coastal  Water s 

2 0 0 , 0 0 0  DWT Ba l la s ted Voyage 1 .  2 4  x 1 0 - 7/m i l e 
Loaded Voyage 6 . 2 4 x 1 0- 8/mi le 

5 0 , 0 0 0  DWT Ba l la s ted Voyage 3 . 6 5 x 1 0 - 8/m i l e 
Lo aded Voyage 1 .  5 4  x l O- 7/mi l e  

2 5 , 0 0 0  DWT Ba l l a s ted Voyage 3 . 1 2 x 1 0- 8/m i l e 
Lo aded Voyag e 2 . 3 0 x l O - 7/mi l e  

T r ans i t s  i n  M i s s i s s iEEi/Ohio Rive r s 

Barge Loaded Voyag e*  

T r an s i t s i n  H a r bo r s  and Po r t s 

Tanke r 

Barge 

3 . 8 1 6  x 1 0 - 7/m i l e  

4 . 4  x 1 0- 5/tr ip into po r t  

5 . 4  x 1 0 -5/tr ip i nto po r t  

Ve s se l  Casua l ty F r equency Du r i ng L i ghte r i ng = . 0 12/year . 

B )  Acc iden t s  

Load i ng-O f f l o ad i ng 0Ee r a t ion 

Load i ng-O f f l oad i ng 

Othe r Ope r a t i on 

To tal  

L ighter i ng 0Ee r at i on 

Load i ng-O f f l oad i ng 

Othe r Ope r at i o n  

To t a l  

P iEe l i ne s  

= 

= 

= 

= 

= 

= 

1 3 . 5  x l O-3/ope r a t ion 

6 . 9  x 1 0-3/po r t  ca l l  

2 0 . 4  x l O -3/ope r a t ion 

13 . 5  x 1 0 -3/ope r a t ion 

1 3 . 8  x 1 0 -3 /ope r a t i on 

27 . 3  x 1 0-3/ope r a t ion 

G r ea t e r  tha n 12 i nche s i n  d i ame t e r  
= 5 . 3  x 1 0-2 pe r 1 0 0  m i l e s  

pe r ye a r  
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The so u r ce s  o f  the d a ta u s e d  a r e  p r e s e n ted i n  T a b l e  A-3 . 

Th i s  i n c l ud e s  a l l  b u t  the sp i l l  f r eque ncy f o r  ba r g e s  i n  the 

M i s s i s s ippi and O h i o  R i ve r s , and the s p i l l  f r eq ue n c y  a s so c i 

a ted w i th a l i g h te r i ng ope r a t i o n . 

The f a c t  t h a t  the sp i l l  f r eq ue n c i e s  and s i z e  d i s t r i bu

t i ons were based on e x t e n s i ve h i s to r i c a l  d a ta g i v e s  c r edence 

t o  the i r  g e ne r a l  r e l i ab i l i ty .  Th i s  is  be c a u s e  many o f  the 

me thods and ve s s e l s  th a t  w i l l  be u s ed to t r a n spo r t SPR o i l  

a r e  much the s ame a s  tho s e  u s e d  i n  the r e c e n t  pa s t . O n  the 

o t he r hand , as w i l l  be d i s c u s s ed s u bs eq u e n t l y , the FEA may 

r eq u i r e  mo r e  s t r i n g e n t  p r o c ed u r e s  and me thod s wh i c h  wou l d  

i n s u r e  a lowe r a c c i d e n t a l  s p i l l  r a te r e l a t i v e  to the h i s to r 

i c a l  r a te . 

I t  s h o u l d  be noted t h a t  the r i s k  o f  o i l  s p i l l s  i n  the 

C a r i b bean d e epw a t e r  p o rt was es t i ma ted u s i ng the s ame 

f r equency va l ue s  a nd d i s t r i b u t ion of s i z e of sp i l l s  f o r  the 

u . s .  G u l f  Co a s t  por t s .  

A l s o , the e s t ima t i on o f  the r i s k  o f  o i l  s p i l l s  d u r i ng 

the a c t u a l  s h ip- t o- s h ip t r a n s f e r  o f  o i l  ( i n S c e na r i o  B )  

was made u s i ng the s p i l l  f r eque ncy and the d i s t r i b u t i on o f  

th e s i z e o f  sp i l l s  f o r  load i ng and o f f l o ad i ng a t  c o n ve n t i on a l  

d o c k s . Th i s  appl i c a t i o n  p r obably r e s u l t ed i n  an o ve r e s t ima

t i on o f  th i s  r i s k . The p r obab i l i ty of a c c i d e n t  d u r i ng 

l i g h te r i ng ope r a t i o n s  i s  be l i eved to be l e s s  th a n  th a t  f o r  

l o ad i ng a nd o f f l oad i ng ope r a t i o n s  a t  convent i o n a l  d o c k s . 

I nd u s t r y  r ep r e s e n t at i ve s  i nd i c a t e  th a t  o i l  sp i l l s  

d u r i ng l i g h te r i ng a r e  r a r e .  Th i s  ope r a t i o n  i s  u n r e g u l a ted , 

and s i nc e  the ope r a t i o n  i s  p e r f o r med 5 0  m i l e s  o r  mo r e  o f f  

the u . S .  coas t ,  t h e r e  a r e  n o  r eq u i r eme n t s  f o r  r epo r t i ng o i l  

s p i l l s . T h e  moo r i ng and u n-mo o r i ng o f  the two s h i p s  at 

A- I I  



Table A-3 . Sou r ce s  of Data 

Ve s sel Acc idents and Expo s u r e  
Casual t i e s  Spi l l  S i zes  Data  

At S e a  U . S . C . G .  , 1 2 

Gu l f  Coas t  
H a r bo r s  and 3 4 
Po r t s  

Rive r s  3 4 

Load ing-Offload i ng 
Ope r at ions 

L ig h te r i ng E s t imated E s t imated 

F i xed , I n la nd Be r th P I RS , 5 E s t imated , 4 

De epwa ter  Po r t  6 6 

p i:eel ines  OPS , 7 Bu M i ne s , 8 

1 .  C a rd , J . C . , P . V .  Ponce and W . D .  S n ide r , " Tank s h ip 
Acc ide nts  and Res u l t ing O i l  Outflows , 1 9 6 9 - 1 9 7 3 " ,  1 9 7 5  
Confe re nce o n  P r eve nt ion and Con t r ol o f  O i l  P o l l u t ion , 
March , 1 9 7 5 , S an F r anc i s o , Cal i fo r n i a .  

2 .  J . J .  Henry Co . ,  I nc .  "An Analys i s  of O i l  Outflows Due to 
Tank e r  Accident s , 19 7 1 - 1 9 7 2 " , Repo r t  CG-D- 8 1 - 7 4 , U . S .  
Coa s t  Guard , 1 9 7 3 .  

3 .  Comme r c i al Ve s sel  Casualty Dat a , U . S .  Coast Guard . 

4 .  Waterbor ne Comme r ce ,  for  the years  1 9 7 4  a nd 1 9 7 5 , 
publ i shed annua l ly by the U . S .  Army Corps  of Eng i nee r s .  

5 .  P o l l u t ion I nc ident Repo r t ing sys tem , data f i le ma i n t a i ned 
by the U . SA .  Co a s t  Guard . 

6 .  S c i ence App l i ca t ions , I n c .  and C . R .  C u sh i ng , Co . ,  I nc . , 
" S y s tem S a fety Analy s i s  Repo r t , Deepwater  Po r t  I nspect ion 
Me thod s and P r oced u r e s , "  D r a f t  Repor t P r epared for  U . S .  
Coa s t  Guard , May 1 9 7 7 . 

7 .  Data obt a i ned f r om l iq u id p ipe l i ne accident repo r ts on 
DOT Form 7 0 0 - 1 , 1 9 7 0 - 1 9 7 5 . 

8 .  Cr ude -O i l  and Re f i ned-Pr oduced P ipe l i ne M i leage in  the 
U n i ted S tates , J anuary 1 ,  1 9 7 4 , M i ne r al I nd u s t r y  S u r veys , 
Bur eau of M i ne s , Depar tme nt o f  I nte r i o r . 
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the beg i n n i ng and a t  the end of  the l ighte r i ng ope r a t ion 

p r ov ide oppo r tu n i t ies  fo r a co l l i s ion be tween the ves sels  

and a sp i l l  of  o i l . Howeve r ,  no such casual t i e s  have been 

r epo r t ed in the L l oyd s L i s t or the u . s .  Coa s t  Guard Comme r c i al 

Ve s sel  Casual ty Da t a ,  and consequently the r i s k  o f  sp i l l s  

dur i ng thos e phases of the l ighte r i ng ope r a t ion m u s t  be low . 

I nd u s tr y  st atements  w i th re spe c t  to o i l  sp i l l s  is  

co r r obor ated by  u . s .  Coas t Guard obse rva t ions . At the 

inv i tat ion of the compan i es i nvo lved , the Coa s t  G uard does 

ove r f l y  l i ghte r ing ope r a t ions i n  the Gul f of  Me x i co once 

or twice a day . Al so , a Coa s t  G uard  obs e r ve r  may be 

placed obo a rd the ship to be l ighte r ed ( u sually  a VLCC ) • 

The imp r e s s i ons ga ined f r om the se a c t iv i t ies  a r e  that the 

c u r rent l ighte r i ng ope r a t ions are we l l  planned and execu ted . 

No s ign i f icant sp i l l s  of o i l  have been  obs e r ved . 

F i nal ly , i t  may be noted that the unce r t a i nt i e s  i n  

the f r eque nc i es of  sp i l l s  f r om the va r io u s  type s o f  

acc ide nts may b e  as h igh as a factor of 2 .  These a r i se , 

i n  pa r t , f r om the h i s to r ical da ta  themselves and i n  par t  

f r om a s s ump t ions that must be made to apply the data . 

The unce r t ai nt ies in the sp i l l  s i ze d i s t r ibut ions 

a r i se p r ima r ily  i n  the p r o j e c t ion of  th e f r ac t ion of l a rge 

sp i l l s  wh ich are at  the extreme end or o u t s ide the r ange of 

the data . Th i s  i s  espe c i al ly t r ue of p ipel i ne sp i l l s . 

I t  i s  e s t ima ted that the f r ac t io n  of sp i l l s  p r o j e cted i n  

the uppe r 2 pe r ce n t ile i n  F i g u r e s  A-I th r ough A- 5 could be 

i n  e r r o r  by as a factor of 2 .  Howeve r ,  th is  wo uld cause a 

co r r espond i ng unc e r ta inty of no mo r e  than 5 0  pe r cent i n  the 

e s t imates of the ave r age sp i l l  s i z e s . The unce r ta i nty i n  

the f r ac t ion of  v e r y  l a rge sp i l l s  ar i se s  be cause of the 
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r e l a t i v e  i n f r equency o f  l a r g e - sp i l l  a c c i d e n t s  and the r e l a t ive 

s ho r t n e s s o f  the t ime span o f  the data b a s e . A l s o , i t  may 

be noted that log normal d i s t r i b u t i o n s  o f  sp i l l  s i z e , wh i c h  

s e em t o  f i t  the d a t a , have been u s e d  i n  th i s  ana l y s i s . I n  a 

r e c e n t  s t a t i s t i c a l  a n a ly s i s , Devanney and S t ew a r t  p r e f e r  a 

g amma d i s t r i bu t io n  f o r  sp i l l  s i z e . Th i s  d i s t r i b u t i o n  i s  

s im i l a r  t o  a log n o r m a l  d i s t r i bu t i o n , b u t  t h e  g amma 

d i s t r i b u t i o n  p r o j e c t s  a sma l l e r  f r a c t io n  o f  l a rg e  sp i l l s , 

u s i ng the s ame d a t a . H e nc e , the l og normal d i s t r i b u t ion 

appea r s  to be con s e r v a t ive in the sense o f  ove r e s t ima t i ng 

the f r a c t ion o f  l a r g e  sp i l l s . 

S c e na r io A n a lys i s  

The f o r ego i ng a c c ide n t a l  s p i l l  s t at i s t i c s  w e r e  appl i ed 

to e s t i m a t e  the w o r s t  c a s e  e nv i r o nmental impa c t s  to s eve r a l  

g e og r ap h i c a l  a r e a s  a l o ng the r ou tes ove r wh i c h  the S P R  c r ude 

oil c o u l d  be t r a ns po r ted . Th r e e  t r a n s po r t  s c e na r i o s  we r e  

c o n s id e r ed : 

A .  T r a n s o c e a n i c  s h ipme n t  o f  the o i l  f r om the M i dd l e  
E a s t d i r e c t l y  i n to u . S .  po r t s  v i a  a m i x  o f  2 5 , 0 0 0  
DWT a nd 5 0 , 0 0 0  DWT tank s h i p s ; 

B .  T r a n s o c e a n i c  s h ipme n t  v i a  VLCC ' s  to u . S .  c o a s t a l  
wa te r s , l ig h te r i ng onto 5 0 , 0 0 0  DWT t a n k s h ip and 
s h i pme n t  i nto u . S .  por t s ; 

C .  T r an s o c e a n i c  s h ipme n t  v i a  VLCC ' s  to a DWP * i n  the 
C a r i bbean , a nd t r a n s h ipm e n t  to u . S .  por t s  i n  
5 0 , 0 0 0  DWT tank s h i p s . 

These s c e na r i o s  a r e  s umma r i z ed i n  T a b l e  A-4 , wh i c h  a l s o  

l i s ts the numbe r o f  s h ipme nt s , o f f l oad i ng s  a n d  load i n g s  

invo lved . T a b l e  A- 5 l i s ts t h e  m i l e a g e s  o f  s e l e c ted s h ipp i ng 

r o u te s  and p ipe l i ne l e n g t h s  f o r  S P R  o i l  t r a n s po r t . A l s o , 

load i ng s  onto ba r g e s  a nd s h ipme n t  by b a r g e s  i n  i n l and w a te r s  

a r e  i n c l uded , c o r r e spond i ng t o  p l a ns to comme nce a n  i nt e r im 

f i l l  phas e d u r i ng wh i c h  p i pe l i ne s  be tween the s to r ag e  s i t e 

a nd the m a r i ne t e rm i na l  wou l d  not have been comp l e ted . 

* D e epw a t e r  Po r t  
A- 1 4  
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TABLE A-4 
DE L I VERY S C ENAR I OS ( FOR S H I PMENT OF 500  MM BBLS AND I , U U O  MM BBLS OF C RUDE O I L) 

A 
500 1 , 00 0  5 0 0  

Scena r i o  

B 

Ope r a t i o n  M M  BBLS MM B B L S  MM BBLS 

T r a nsocea n i c  
S h i pme nt F r om 
M i dd l e  E a s t  

T r ans i t s  
T h r ough and 
T r a n s f e r s  i n  
G u l f  o f  Mex i co 
o r  C a r i bbean 

T r a ns i ts of 
U . S . H a r bo r s  
a nd W a t e rways 

O f f l oad i ng a nd 
Load i ng s  at 
I n l a nd 
Te rm i na l s  and 
Doc k s  

1 , 1 1 1  T r  i p s  
25 , 000  DWT 
Tank e r s ,  a nd 
8 3 3  T r i ps 
50 , 0 0 0  DWT 
Tank e r s  

1 , 1 1 1 T r i ps 
25 , 000  DWT 
Ta n k e r s ,  a nd 
833  T r i ps 
50 , 000  DWT 
Tank e r s  

1 , 9 4 4  Tank e r  
T r  ips and 6 28 
B a r g e  T r i ps 

1 , 9 4 4  T a n k e r  
Of f l oad i ngs 
and 1 , 2 5 6  
B a r g e  
Load i ngs and 
O f f l oad i ng s 

2 , 2 2 2  T r ips 
2 5 , 000  DWT 
Tank e r s , a nd 
1 , 6 6 6  T r i ps 
5U , O U O  DWT 
Ta nk e r s  

2 , 2 2 2  T r ips 
25 , 000  DWT 
Tank e r s ,  a nd 
1 , 6 6 6  T r i p s  
50 , 000 DWT 
Ta nk e r s  

3 , 8 8 8  Tank e r  
T r i p s  and 628 
B a r g e  T r i p s  

3 , 8 8 8  Tank e r  
O f f l oad i ngs 
and 1 , 2 56 
B a r ge 
Load i ng s  and 
Of f l oad i ngs 

3 4 5  T r i p s  
VLCC 
( 200 , 000  DwT ) 

3 4 5  VLCC 
Tr i p s ;  1 , 3 89  
L i g h t e r  i ngs 
onto 50 , UOO  
DWT Tank e r s  
and 1 , 38 9  
Tr i p s o f  
These Ve s se l s  

1 , 3 8 9  Tan k e r  
T r i ps and 628  
B a r g e  T r i p s 

1 , 3 89  Tank e r  
O f f l o ad i ng s  
and 1 , 2 56 
B a r g e  
Load i ng s and 
O f  f l oad i ngs 

I , U U U  
M M  BBLS 

6 9 U  T r ips 
VLCC 
( 2 U O , U O O  DWT ) 

690 VLCC 
Tr i ps ;  2 , 7 7 8  
L i  g h  ter i ngs 
onto 5U , U O O  
DWT Tank e r s  
and 2 , 7 7 8  
Tr i ps o f  
These Ve sse l s  

2 , 7 7 8  Tank e r  
Tr i ps and 6 2 13  
Ba rge T r ips 

2 , 7 7 8  Tank e r  
O f  f l  oad i ngs 
and 1 , 2 5 6  
B a r g e  
Load i ngs and 
O f f l oad i ng s  

5UU 
MM BBLS 

34 5 Tr i p s  
VLCC 

C 

( 2U U , OUU  DWT ) 

34 5 VLCC 
O f f l oad i ng s ,  
1 , 3 1:1 9  Load i ngs 
onto 5U , UUU  
DWT Tank e r s  
a t  C a r i bbean 
DWP and 
2 , 7 7 13  T r ans i t s 
Th r ough G u l f  
o f  Me x i co 
and Ca r i bbe a n  

1 , 3 89  T a n k e r  
T r i ps and 628  
B a r g e  T r  ips 

1 , 3 13 9  Tank e r  
Of f l oad i ngs 
and 1 , 256  
B a r g e  
Load i ngs and 
Of f l oad i ngs 

l , u U U  
M M  BBLS 

b 9 u  T r  ips 
VLCC 
( 20U , U U U  DWT ) 

6 9 U  VLCC 
O f f load i ng s , 
2 , 7 7 8  Load i ng s  
o n to 5U , U U U  
DWT Tank e r s  
a t  C a r i bbea n  
DWP and 
1 , 3 1:1 9  T r a n s i ts 
Th rough Gu l f  
o f  Me x i co 
and C a r i bbe a n  

2 , 7 7 8  Tank e r  
Tr i ps and 6 2 8  
B a r g e  T r ips 

2 , 7 7 8  Tank e r  
Of f l oad i ng s  
a n d  1 , 2 5 6  
B a r ge 
Load i ng s  and 
O f f l o ad i ng s  



Ta b l e  A - 5  
E s t ima ted M i l e age s of Se le cted Sh ipp i ng Rou tes and 

Pipe l i ne Lengths for SPR O i l  T r a nspo r t  

A .  Sh ipp i ng Rou te s : 

From 

Pe r s i an  Gul f 
( v i a  S uez Canal ) 

Pe r s i an  Gul f 
( v i a  Cape of 
Good Hope ) 

Pe r s ian Gul f 

Car ibbe an S ea 
( Le s s e r  Ant i l le s )  

Bona i r e , 
Car ibbean 

St r a i t s of 
Flor ida 

L igh ter i ng 
Lo cat ion 

Offshore 
Stor age S i te 

B .  Pipe l i ne Lengths : 

Storage Capa c i ty 

5 0 0  MMB 

1 , 0 0 0  MMB 

To 

St r a i t s  of F l o r ida 

S t r a i t s  of  F l o r ida 

Ca r i bbe an S e a  
( Le s s e r  Ant i l les ) 

Bona i r e , Ca r i bbean 

Sun Termi na l , U . S .  

Sun Termina l , U . S .  

Sun Termi na l , U . S .  

Gul f Coast 
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Nau t i c a l  M i l e s  
o f  S h ipp i ng Rou te 

6 , 3 7 2  

1 1 , 9 9 4 

1 0 , 4 6 8  

3 8 0  

2 , 3 0 0  

9 0 0  

7 0  

1 0  

Pipe l i ne M i l e s  

1 9 3  

2 5 3  



The numbe r s  of  tr ips and load i ng-o f f load i ng ope r a t ions 

we r e  ba sed on the fol low i ng a s s umpt ions : 

0 VLCC , 2 0 0 , 0 0 0  DWT , transpo r t s 1 , 4 5 0 , 0 0 0  b b l s  
p e r  tr ip ;  

0 5 0 , 0 0 0  DWT tank s h ips  tr anspo r t  3 6 0 , 0 0 0  bbl s 
per tr ip ;  

0 2 5 , 0 0 0  DWT tank ships tr anspo r t  1 8 0 , 0 0 0  bbl s 
per tr ip ;  

0 B a rges in har bo r s  and coa s tal i nl and wate r s  
t r anspo r t  2 1 , 0 0 0  bbls  pe r tr ip .  

F i nal ly , i t  a l so was a s s umed that the ba rges would  

transpo r t  a total  of  only  1 3 . 2  MMB of  o i l , the q uan t i ty 

associ ated w i th the inter im f i l l s  for the Texoma and 

Cap l i ne g r o ups of s to r age s i tes . 

The scena r i o s  cons ide r ed a r e  the same as those in the 

o r i g i nal  s t ateme nt ex cep t that the four th scena r i o , 

i nvo l v i ng a u . s .  deepwa ter por t ,  has been dr opped . Such 

a po r t  may not come into e x i s tence unt i l  after  the i n i t ial  

f i l l  has bee n  comple ted . 

The th r e e  shipp i ng scena r i o s  we r e  appl i ed to a base l i ne 

and 5 al t e r na t ive o i l  s to r age pl ans . The base l i ne case was 

one of  the s to r age a l te rnat ives cons id e r ed in the o r ig i nal 

s tatement , name l y  the s to r age of 5 0 0  MM bbls of cr ude o i l  

by 1 9 8 2 i n  G u l f  Coa s t  s a l t  dome s ( m i ne s  and l eached cave r ns ) . 

The f i ve al t e r n a t ives ar e for  the s to r age of 1 , 0 0 0  MM bbl s of 

pe tr oleum ( c r ude o i l  and p r od uc t s )  i n  va r i ous  conf igurat ions 

and sched u l e s . The f ive a l t e r nat ives a r e : 

Alter native 1 :  1 , 0 0 0  MMB by 1 9 8 5  ( r ep r e sent ing an 
i nc r eme ntal i nc r e ase of 5 0 0  MMB and an e x tens ion 
of 3 ye ar s ) . 
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Alter nat ive 2 :  1 , 0 0 0  MMB by 1 9 8 3  ( r epresent ing an 
i nc r eme ntal incr ease of 5 0 0  MMB and one add i t iona l 
ye a r ; th i s  wou ld include 1 0 0  MMB for the Indu s t r i a l  
Petrol eum Re serve and could a l s o  inc l ude 5 0  MMB i n  
shut- i n  rese rve s ) .  

Alter nat ive 3 :  1 , 0 0 0  MMB 1 9 8 3  ( s ame as A l t e r nat ive 2 
wi thout the element of IPR and shut- i n  r e s erve ) . 

Al te r nat ive 4 :  1 , 0 0 0  MMB by 1 9 8 3  ( w i th 1 5 0  MMB 
located o f f sh o r e ) .  

Alte r na t ive 5 :  1 , 0 0 0  MMB by 1 9 8 3  ( i nc l ud i ng 1 5 0  MMB 
o f f sho r e  and 2 0  MMB i n  reg ional s to r age ) 

( E xcep t  for  Alte rnat ive 5 ,  al l sh ipme nts would be made 
to Gu l f  Coas t po r t s . )  

Cons ide r a t ion of  thes e  al t e r n a t ives invo lve some sl igh t 

mod i f ica t i ons of the th ree scena r ios descr i bed above . A l t e r nat ive 

2 i nvo lves sh ipme nt of  only 8 5 0 MMB , i n s tead of 1 , 0 0 0  MMB , w i th 

a co r r espond i ng r educt ion of the numbe r of  vessel  t r ips ( 4 1 7  

t r ips of  5 0 , 0 0 0  DWT tank e r s ) .  The numbe r of inter im f i l l  

ba rge tr ips r ema i ns the s ame . Al ternat ive 4 i nvo lves the 

d ive r s ion of  some of  the smal l e r  tan k sh ips ( 4 1 7  t r ips of 

5 0 , 0 0 0  DWT tank e r s )  to a s i ngle  po int  moor i ng for o f f load i ng 

into the of fshore s to r age cave r ns . Al ternat ive 5 i s  the 

s ame as Al t e r na t ive 4 except some of the sh ipme nts are  to 

Eas t Coa s t  por ts . 

For  each a l t e r na t ive , except as noted for  Alter nat ive 5 ,  

al l of  the o i l  was cons ide r ed to be s to r ed i n  s a l t  dome 

cave r ns l o ca ted a l ong the Gu l f  Coas t ,  espe c i al ly in the Te xoma , 

Cap l i ne and Seaway gr oups of  s i tes . Howeve r ,  cons ider a t i on 

a l so was g iven to s to r age of app r o x ima te ly 1 0 0  MMB i n  e i the r 

e i th e r  of two inland s i tes : s a l t  dome s l oc a ted i n  nor th e r n  

Lou i s iana and M i s s i s s ipp i , and r ock  cave r ns n e a r  the O h i o  

Rive r . 
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Areas Impacted by O i l  Spi l l s  

The r i sk of  ac c idental o i l  spi l l s , a s soc i ated w i th the 

ma r i ne tr anspo r t  scena r i o s  and al ternat ive s to r age plans , 

we re  analyzed i n  te rms of  the po tent ial adve r se e f fects to 

s eparate geog r aphical areas . Th is  appr oach recogn i z es that 

some areas  are mo re  sens i t ive to spil led o i l  than other s .  

The o i l  s h ipp i ng rou tes were d ivided into f ive pr ima ry areas  

and  three  second a r y  areas . The pr imary areas are those 

through which th e bu l k  of  the oil would be moved . The 

secondary areas are  those  thr ough wh ich much sma l l e r  

quant i t i es of o i l  m i g h t  be sh ipped . The pr imary areas  are : 

o Ope n ocean , pr ima r i l y  the No r th Atl ant ic Ocean 
and for  VLCC transpor t ,  the South Atlant i c  and 
We s te r n  I nd i an Oceans ; 

o The wate r s  of  the Gul f of  Me x i co and the Car ibbean 
Sea , in  wh ich l ighter i ng and o f f load i ng s  and load i ng s  
at a DWP would t ake place ; 

o The U . S .  Gul f Coas t f r om the Flor ida S t r a i t s  to 
Texas ; 

o Harbors  and i nland wate rs  of  the U . S .  Gul f Coas t ,  
includ i ng the Channe l s  connect ing the harbo r s  
the the s e a  and the s to r age s i te ; 

o Gulf  Coa s t  we tland s  and other land s  ne ar the 
pipe l i ne s  conne c t i ng the s to r age s i te w i th 
the ma r i ne terminal . 

Acc idental o i l  s p i l l s  a f f e c t i ng the ope n ocean areas  

could  result  f r om any of seve ral type s of  ve s sel  casual t ie s  

includ i ng co l l i s ions , f i r e s , explos ions and s tructural  

f a i l u r e  of the ve s sel . O i l  sp i l l s  affec t i ng the wate rs  of  

the  Gulf  of  Me x i co and the  Car ibbe an Sea could  r e s u l t  f r om 

a l l  type s of ves sel  casual t ies and accidents dur i ng load i ng

o f f load i ng ope r a t i o ns dur i ng l ighte r i ng and a t  a DWP i n  the 

Car ibbean . S p i l l s  f r om acc idents w i th i n  5 0  m i le s  of  the 
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G u l f  Coas t ,  i nc l ud i ng ve s sel casual t i e s , and load i ngs

of fload i ng s  at an  o f fsho r e  s to r age s i te ,  we r e  a s s umed to 

impact the G u l f  Coas t .  S p i l l s  in i nl and wate r s  inc l ude tho s e  

f r om tan k s h ip casua l t ies , tankbarge casua l t i e s  and load i ng 

and of fload i ng acc idents at a ma r i ne terminal . The f i f th 

a r e a  i s  as s umed to be affected only by sp i l l s  f r om pipe l i ne 

acc ident s . 

Th e secondary areas  a r e : 

o The uppe r Mi s s i s s ippi ( above Baton Ro uge ) and 
Oh io Rive r s ; 

o E a s t  Coas t h a r bor s and coas tal lands ; 

o I n te r i o r  U . S .  land s along p ipe l i ne routes . 

Tan k ba rg e s  ( 1 5 , 0 0 0  ba r r e l s  capa c i ty )  could be employed 

to t r anspo r t  o i l  to an inland s to r age s i te .  C a s ua l t ies  

invo lv i ng these  ve s se l s  co uld  po l l u te the  uppe r Mi s s i i s s ipp i 

and Oh io Rive r s . Tan k s h ip casual t ie s  and of fload i ng s  at a 

mar i ne te rm i nal  could po l l u te E a s t  Coas t har bo r s  and coa s tal 

a r ea s . Such inc idents wo uld be assoc ia ted w i th the r eg i onal 

s t o r age of 2 0  MMB of  o i l . 

F i nal ly ,  a s  an alte rnat ive to ba rge t r anspo r t , the 

t r anspo r t  of o i l  to inla nd s to r age s i tes  could be accomp l i shed 

by u s i ng p ipe l i ne s ,  and i nl and U . S .  a r e a s  co uld be po l l u ted 

by acc idental s p i l l s  f r om the s e  p ipe l i ne s . 

O i l  Sp i l l  R i s k  f o r  Each Area - I nter im F i l l  

I n  orde r t o  determine which comb i na t ion of scena r i o s  

and al t e r n a t ive s co uld r e s u l t  i n  the wo r s t  c a s e  impact , the 

ave r age total amo unt of o i l  e xpected to be spil led , s ta t i s 

t i cally , w a s  e s t ima ted f o r  each o f  th e above geog r aph ical 
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a r e as . The r e s u l t s  are  shown in  Table A-6 . The se val u e s  

we re  compu ted u s i ng t h e  d a t a  in  the f ig u r e s  and tables 

p r e s en ted above : 

(Ave rage To tal O i l  S p i l led ) = ( Ave r age S p i l l  Vo l ume Per  Spi l l )  x 

( Sp i l l  F r eq uency Pe r Tr ip o r  M i l e  o r  Oper a t i o n )  x 

(Numbe r o f  Tr ips o r  One M i l e  Segments  o r  Ope r a t ion ) . 

Appr opr i a te va l ues  for  the f i r s t  facto r s  we re obta i ned 

f r om the da ta  in F ig u r e s  A-I , A-2 , A-3 , A-4 , and A- 5 ;  values 

for  the second f ac tor are  g iven by Table A-2 ; values for  the 

th i r d  f actor  we re  obtained f r om Table s A- 4 and A- 5 .  

As expec ted , because only half  the amo unt o f  o i l  i s  

t r anspo r ted , the o i l  sp i l l  r i s k  fo r the bas e l i ne 5 0 0  MMB i s  

about one ha l f  that f o r  1 , 0 0 0  MMB (Alter nat ives 1 and 3 ) . 

The excep t ion i s  the es t ima te of pipe l i ne s p i l l s . The 

r eason for  th i s  is that that spi l l s  f r om the p ipe l i ne s we re  

a s s umed to occur  even if  the p ipe l i ne we r e  idle  ( but  f u l l  o f  

o i l ) . The length o f  pipe l i ne i s  the same for  a l l  cases , 

b u t  the u sage t ime i s  d i f fe re nt ( o i l  p ipel i nes  we re  a s s umed 

f u l l  dur ing the t ime span of the appr opr i ate a l t e r n a t i ve ) . 

The d i f fe re n ce s be tween the 5 al t e r nat ive s for  

pr ed i cted total  amo unt o f  o i l  s p i l led reflect  va r i ously  the 

total amo unt of o i l  handled and the use of of f sho r e  s to r age 

s i tes . S im i l a r l y , the d i ffe rences be tween scenar i o s  r e f lect 

the d i f fe re nces be tween sh ipp i ng mode s , numbe r and location 

o f  o f f load i ng-load i ng ope r at ions . 

I n  o r de r  to a s s e s s  the l i kel ihood o f  a sp i l l  o f  a g i ve n  

s i ze , t h e  f r equency o f  sp i l l s  we re  e s t ima ted for the wo r s t  

case fo r each geog r aphical a r ea . P l o t s  o f  sp i l l  s i ze 
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).0 I 
!IV 
!IV 

A t  S e a  

C a r i bbe a n  
a nd 
G u l f  o f  
M e x i co 

G u l f 
C o a s t 

In l a nd 
W a te r s  

P i pe l i ne s  
( Ap p 1  i e s  
t o  A l l  
S c e n a r i o s ) 

TABLE A- 6 
PREDICT E D  AVERAGE TOTAL BARRELS OF OIL EXPECTED TO BE S PILLED 

A l t e r n a t i ve 

S c e n a r i o s  1 2 3 4 5 B a s e l i ne 

A 4 6 , 8 4 3  4 2 , 6 2 1 4 6 , 8 4 3  4 6 , 8 4 3  4 6 , 8 5 2 2 4 , 3 9 5  

B 1 2 , 6 0 4  1 0 , 7 0 4  1 2 , 6 0 4  1 2 , 6 0 4  1 2 , 6 5 0 6 , 3 0 2  

C 1 0 , 9 9 9  9 , 3 4 2  1 0 , 9 9 9  1 0 , 9 9 9  1 1 , 1 7 6  5 , 5 0 0  

A 6 , 2 5 0  5 , 6 8 6  6 , 2 5 0 6 , 2 5 0  6 , 1 7 4  3 , 1 2 5 

B 3 , 2 2 1  2 , 7 3 6 3 , 2 2 1 3 , 2 2 1  3 , 1 5 7  1 , 6 1 1  

C 1 5 , 8 6 3  1 3 , 4 8 0  1 5 , 8 6 3  1 5 , 8 6 3  1 5 , 6 5 6  7 , 9 3 2  

A 3 6 7  3 3 4  3 6 7 4 4 5  4 4 1  1 8 4  

B 2 9 3  2 5 0  2 9 3  3 7 1  3 6 7 1 4 7  

C 2 9 3  2 5 0  2 9 3  3 7 1  3 6 7 1 4 7  

A 2 , 7 5 6 2 , 5 0 1  2 , 7 5 6 2 , 5 0 1  2 , 5 0 1  1 , 6 0 0  

B 2 , 1 3 9  1 , 8 8 5  2 , 1 3 9 1 , 8 8 5  1 , 8 8 5  1 , 2 9 2  

C 2 , 1 3 9  1 , 8 8 5  2 , 1 3 9  1 , 8 8 5  1 , 8 8 5  1 , 2 9 2  

3 , 7 6 8 2 , 8 2 6 2 , 8 2 6  2 , 8 2 6  2 , 8 2 6  1 , 8 0 0  



ve r s u s  fr equency are  shown i n  F ig u r e s  A-6 through A- I O .  

These curve s  we re  obtained a s  fo l lows : 

Fr equency Freq uency of F r ac t ion Numbe r of 
of  S p i l l  Sp i l l  Per of S p i l l s  Tr ips or  
E xceed i ng = Tr ip or 1 0 0  x Ex ceed i ng x One Mile  
a G iven M i l e s  o r  a G iven Segments 
S i ze Ope r a t ion S i ze Ope r a t ion 

Data for the f i r s t  factor are  g iven in Table A-2 . Data 

for  the second f ac tor are shown in F ig u r e s  A-I , A-2 , A- 3 ,  A-4 , 

and A- 5 .  F i nal ly , data  fo r the th i rd factor we re obtained f r om 

Tables  A-4 and A-5 . Each of the F i g u r e s  A- 6 through A- I O  show 

both the to tal  fr eq uency of sp i l l s  exceed i ng a g iven s i ze 

and the contr ibut ion to the total of  the va r io u s  tr anspo r t  

ope r a t i o ns wh ich occur in the geog r aph ical area . 

For the open ocean , the wor s t  case r e s u l ts from the 

t r a nspo r t  of 1 , 0 0 0  MMB of o i l  v i a  a m i x  pf  2 5 , 0 0 0  and 5 0 , 0 0 0  

DWT tanke r s . The gr eater numbe r of  tr ips of  sma l l e r  tanke r s  

req u i red to t r anspo r t  the o i l , acco unts for the pred i c t ion of 

a g r eater amo unt of  s p i l led o i l . I n  coa s tal wate r s  and the 

ope n sea , a maj or spi l l  is de f i ned as 2 , 3 8 0  bbl s ( 1 0 0 , 0 0 0  

gal lons ) ; the fr eque ncy o f  a maj or sp i l l  dur i ng t r anspo r t  of 

1 , 0 0 0  MMB f r om F ig u r e  A-6 , is 1 . 8 .  

w i th re spe c t  to sp i l l s a f fe c t i ng the u . S .  G u l f  Coas t ,  

and the wate r s  of the G u l f  of Me x i co and the C a r i bbe an Sea , 

an a r b i t r a r y  d i s t i nc t ion was made . Sp i l l s  f r om a l l  ope r a t ions 

occ u r i ng w i th i n  50 m i les  of the u . S .  G u l f  Coa s t  we re a s s umed 

to impac t the Gul f Coas t and not the open wate r s  of the 

Gu l f .  Al l ope r a t ions beyond 50 m i l e s , i nc l ud i ng l ig h ter ing 

ope r a t i ons , we re as s umed to impac t only ope n wate r s . w i th 
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Fi gure A-6 . wor s t  Case Frequency o f  O i l  Spi l l s  in the Open 
Ocean D ur ing Transport o f  1 , 0 0 0  MMB (Al t e rnatives 
1 ,  3 ,  4 ,  5 and S cenario A ) . 
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Figure A- 7 . Wor s t  Case Frequency o f  O i l  Spi l l s  i n  the Gul f  
o f  Mexi co and Caribbean Sea  D uring Transport o f  
1 , 0 0 0  MMB ( S cenario C ,  Alternatives 1 ,  3 ,  4 ) . 
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th i s  d i s t i nc t ion , the wo r s t  case impact to Gul f and C a r i bbe an 

wate r s  r e s u l t s  f r om Scenar i o  C for the t r anspo r t  of 1 , 0 0 0  

MMB of o i l  ( al t e r na t ive s  1 ,  3 ,  4 ) . The wo r s t  case r i s k  o f  

o i l  spil l s  f o r  the Gul f Coa s t  r e s u l t s  f r om Scena r i o A for  

the  transpo r t  of 1 , 0 0 0  MMB of oil  ( a l te r nat ives 4 and 5 ) . 

The co r r e spond i ng sp i l l  f r equency cu rve s  are  shown in 

F ig u r e s  A-7 and A-8 , r e spe c t i vely . The f r equency o f  maj o r  

sp i l l s  ( > 2 , 3 8 0  bbl s )  i n  the G u l f  and Car i bbean du r i ng 

t ranspo r t  of 1 , 0 0 0  MMB i s  0 . 3 8 , and the ma j o r  cont r i bu to r  to 

th i s  is  a ve s se l  casualty . For the G u l f  Coas t ,  the f r eque ncy 

of a ma j o r  spi l l  i s  0 . 0 1 8 , and the cont r i buto r s  a r e  ve s sel  

casual t ies and accidents  d u r i ng o f f load i ng at  the o f fsho re  

s to r age s i te .  

The wo r s t  case r i s k  o f  o i l  s p i l l s  to G u l f  Coa s t  inland 

wa ters  is  expected f r om Scena r i o  A ,  alternat ive s 1 and 3 .  

The f r eque ncy o f  sp i l l s in thes e  wate r s  is  shown i n  F ig u r e  

A-9 . Fo r inland water s ,  a ma j o r  sp i l l  i s  that  wh ich 

e xceeds 2 3 8  ba r r e l s  ( 1 0 , 0 0 0  gal . ) . Acco r d i ng to the f ig u r e  

the f r equency o f  a ma j o r  s p ill  dur i ng t r a nspo r t  o f  1 , 0 0 0  MMB 

i s  1 . 0 ,  f o r  wh ich sp i l l s  d u r i ng load i ng and o f f load i ng 

tankves sel s a r e  expec ted to be the maj o r  cont r i bu to r . 

Ac c idental s p i l l s  f rom p ipel i ne s  impac t s  G u l f  Coa s t  land 

areas  and the f r equency o f  the se sp i l l s  is  shown i n  F ig u r e  A-I O . 

The f r equency o f  a maj o r  sp i l l  ( > 2 3 8  bb l s )  d u r i ng t r anspo r t  o f  

1 , 0 0 0  MMB i s  0 . 7 0 .  

Th e o i l  s p i l l  r i s k  for  the three second a r y  a reas is  

p r e s en ted i n  Table A- 7 ,  wh ich l i sts  the p r ed i cted ave rage 

total o i l  s p i l led in e ach a r ea for ce r t a i n  s to r age and 

t ranspo r tat ion a l t e rnat ive s . The impor t  of 20 MMB of o i l  

thr ough E a s t  Coa s t  po r t s is  p r ed i c ted t o  pose a negl ig ible 

r i s k  o f  ac c idental sp i l l s  to the Eas t Coas t .  A mo r e  

s ign i f icant r i s k  i s  posed b y  ut i l i z ing r oc k  cave r ns at g r eat 

A- 29 



:r>o I w o 

S to r ag e  
A l te r n a t i ve 

E a s t  C o a s t  
2 0  MM BBLS 
(A 1 te r na t  ive 5 )  

Rock C ave r n  
( Ke n t u c k y )  
10 0 MM BBLS 

TABLE A- 7 

PRE D I CTED AVERAGE TOTAL O I L  S P I LL FROM TRANS PORTAT I ON ACC I DENTS 
ASSOC IAT E D  W I TH CERTA I N  STORAGE ALTERNAT IVES 

Pr ed i c t ed Ave r ag e  Total O i l  S p i l l e d  ( B a r r e l s )  

E a s t  C o a s t  I n l a nd R i ve r s , P i pe l i ne 
A r e a  Oh io a n d  M i s s i s s ipp i Ro u t e s  

4 S c e na r i o A 
4 S c e na r i o B -- --
4 S c e n a r i o  C 

1 0 , 9 2 6 1 2 , 2 4 7 2 
-- ( B a r g e  T r an s po r t  ( P ipe l i ne T r an s po r t  

( A ny A l te r na t ive ) o f  1 0 0  MM BBLS ) o f  1 0 0  MM BBLS ) 

I n land S a l t  
Dome s 
M i s s i s s ipp i ,  -- 4 , 5 2 6 3 4 0 0 4 

Lou i s i a n a ) ( B a r g e  T r an s po r t  ( P ipe l i ne T r an s po r t  
1 0 0  MM BBLS of 1 0 0  MM BBLS ) o f  1 0 0  MM BBLS ) 

! 
I 
, 

I 
! 

I 

, , 

( A ny A l t e r na t ive ) 

- _ ... - ----- -� - --�--. �-.-... �---- _�J 
1 B as ed or 6 , 6 67 b a r g e  t r i p s  ove r 1 , 5 0 0 m i l e  r o u te . 
2 B a s e d  o n  1 , 2 0 6  m i l e s  o f  p ipe and a u s age t ime o f  one y e a r . 
3 B a s ed on 6 , 6 6 7 b a r g e  t r i ps ove r a 3 2 0 m i l e  r o u te . 
4 B a s e d  o n  21 5 m i l e s o f  p i pe and a u s ag e t i me o f  one y e a r . 



d i s tances ( > 1 0 0 0  m i l e s ) f r om G u l f  Coast por t s . The r i s k  

of  sp i l l s  f r om tank-ba rge casualt ies i s  e spe c i al ly l a rge , 

ma i nly be cause of the long d i s tance and , consequently , 

th e g r e ater  expo s u r e  to acc idents . The o i l  spill  r i s k s  

associ ated w i th u t i l l i z i ng s al t  dome s in nor the r n  Lou i s i ana , 
a nd M i s s i s s ipp i are  l e s s  be cause these dome s a r e  closer  to 

G u l f  Co a s t  po r t s  « 3 5 0  m i l e s )  . 

Al tho ugh the r i s k  o f  o i l  spi l l s  in the Ohio and M i s s i s s ipp i 

Rive r s  or ove r land ( p ipe l i ne r o u te )  i s  s ign i f icant , the r i s k  

wo uld h ave t o  be taken eve ntu a l ly eve n i f  al l of the SPR o i l  

we r e  t o  be s to r ed i n  G u l f  Coas t s a l t  dome s . Dur i ng a wi thd r awal 

phase , mo re than 1 0 0  MMB of S PR o i l  or p r oducts r e f i ned f r om 

i t  would h ave to be tr anspo r ted to the no r the r n  m idwe s te r n  

s ta tes . I n  th i s  eve ntual i ty ,  tr anspo r t  by p ipel i ne s  obv i o u sly 

ent a i l s  a lowe r r i s k  of  acc ide ntal spi l l s . 

Ri s k  of  O i l  Spi l l s  - Wi thd r awal and Re f i l l  

The r i s k  of  o i l  sp i l l s  in the seve r a l  geogr aphical areas  

for  wi thd r awal and d i s t r ibut ion of  SPR o i l , and for  r e f i l l  

of  th e s to r age s i te s  was not analyzed i n  de tai l .  Howeve r , 

be cause of the s im i l a r i ty between the i n i t ial  f i l l  and r e f i l l  

ope r at ions , the wo r s t  c a s e  r i s k  of  sp i l l s  dur i ng r e f i l l s  

s hould  be app r ox ima te ly the s ame . 

O i l  Sp i l l  Cause and Event T r ee 

Event  and/or fault  trees  are  mos t  u se f u l  me thods for 

log i cal ly analy z i ng f a i l u r es and acc ide nt s , bo th i n  

qual i tat ive and quant i t at ive te rms . S uch d i ag r ams provide 

a v i s ual d i spl ay of  the log i c  and i nte r r e l a t ionships of 

cau ses , cond i t i onal eve nt s , a nd cont r i bu t ing fac to r s . S uch 

v i s ual d i splays enable ide nt i f ica t io n  of cr i t i cal cau sat ive 
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and con t r ibutory factor s  whe re  the mo re  e f f i c a c i o u s  p r event ive 

and m i t iga t ive meas u r e s  can be appl ied . F i g u r e  A- I I  p r esents  

a cau se and eve nt t ree for  oil  sp i l ls into the  sea and/or 

r e s tr i c ted wa te r s . Th i s  pa r t icula r log i c  d i ag r am has been 

tai l o r ed t o  be mo s t  usef ul f o r  th i s  case , and is not i n  the 

s tr i ctes t sense e i ther  an event t r ee o r  a fau l t  t r ee . 

The log i c  d i ag r am p roceeds f r om l e f t  to r i gh t in a t ime 

o rde red sequence . P o s s ible causat ive facto r s  occu r r i ng i n  

the de s ign , cons t r uct ion/ fabr i c a t ion/ i ns tal l a t ion , as  we l l  

as d u r i ng the ope r a t ion o f  o i l  t ranspo r t  a r e  ident i f i ed i n  

col umns . Con t r ibutory cond i t ions are  al so shown . The level 

of d e t a i l  i nd i cated he reon is not intended to be comp r ehens ive , 

but to p r ov ide an i nd i ca t ion o f  the type o f  analys i s  needed 

in the Deve lopme nt of E nv i r onmental Eval uat ion C r i te r i a  and 

G u ide l i ne s  fo r a s s e s sment of the Env i ronme ntal P l ans ( FEA 

No . 7 0 1 7 4 ) . S uch cause and eve nt trees  can be deve loped i n  

s u f f i c i e nt deta i l , i n  conj unct ion w i th funct ional s tag i ng 

d i agr ams as requ i r ed , to ident i f y  the p r i nc ipal causat ive 

facto r s , and to assess  the potential o f  i nd i v id ual p revent ive 

and mi t igat ive me a s u r e s  for  redu c i ng the r i s k  o f  o i l  spil lage . 

The two p r i nc ipal b r anches o f  th i s  cause and event t r ee 

of F ig u r e  A- II a r e  those sp i l l s  r e s u l t i ng f r om a ve s sel  

casualty invo l v i ng the  r upture o f  tank s and h u l l ,  a s  d i s t inct 

f r om those r e s u l t i ng f rom an  acc idental d i scharge thr ough an 

ove r f l ow or  p ip i ng . For  ve s sel casual t i e s , the re  a r e  two 

sub-br anches . The s e  are : ( 1 )  co l l i s ion , r ammi ng , ground i ng 

and s tr u c t u r al f a i l u r e  accidents , and ( 2 )  f i r e s  and expl os ions . 

For  acc idental d i scharge s , the re  a r e  th r ee branches . 

Th ese a r e : ( 1 )  acc ide ntal pump ing ove r boa rd , ( 2 )  acc ide ntal 

ove r f low i nc ident s , and ( 3 )  equ ipme nt f a i l u r e s . I t  should 

be noted that the cause and eve nt t r ee i s  con s t r u c ted so 

that in t r ac i ng an  acc ident eve nt sequence f r om l e f t  to 

r i gh t ,  one o r  mo r e  cau sat ive events/facto r s  may be i nvo lved , 

bu t each sequence does not nece s sa r i l y  cont a i n  an event f r om 

a l l  o r  many o f  the col umns . 
A-3 2  
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Human e r r o r  i s  mo s t  f r equently the cause for  acc idental 

oil sp i l l s , dur i ng the ma r i ne tr anspo r t  and t r ansfer  ope r at i ons . 

E s t imate s of  the f r act ion of  sp i l l s  r e s u l t i ng f r om h uman 

e r r o r r ange f r om 6 5 %  up to 9 0 % . U s i ng F igure  A-I I , t r a c i ng 

sp i l l  cau se s bac kward  f r om r ight to left , one can eas ily  see 

that eve n mate r i al/equipme nt f a i l u r e s  can mo s t  f r equently be 

tr aced back to a human e r r o r , al though the e r r o r  may have 

been dur i ng the des ign or constr uction of the ve s sel  or  

equ ipment . 

F ig u r e  A-1 2 pr ovide s a s im i l a r  cause and event tree for 

the eventual consequences o f  a sp i l l , wh ich may r ange f r om a 

pr omp t and e f fect ive cleanup ope r at ion pr event i ng contami na t ion 

of  sho re l i ne , to a surpr i se contami nat ion of  sho r e l i ne 

w i thout not i f ication  or  de te ct ion . Th i s  d i ag r am e nable s 

ide nt i fc a t i o n  o f  m i t igat ive mea s u r e s  subsequent to the sp i l l  

event . 

Measu r e s  for  P r event i ng , M i t igat i ng and Reduc i ng O i l  Spi l l age 

The de s i r ed obj e ct ive i s  to p r event , m i t igate and 

r educe o i l  s p i l l age and conseque nces o f  sp i l l s  w i th in the 

co ns t r a in t s  of ava i l able equ ipment , technique s  and pr ocedur e s , 

and costs . H i s to r i cal  data are  ava i l able conce r ni ng o i l  

sp i l l s  r e s u l t ing f r om the many causat ive events  shown i n  the 

cau se and eve nt t r ee of F igure  A-12 . Quant i t at ive analys i s  

o f  such d a t a  has bee n p r e s ented and d i scu s sed e ar l i e r  i n  

th i s  Appe nd i x . Such analyses prov ide useful  appr a i s a l s  of  

the p r i nc ipal " fa i l u r e  mode s "  for accidental sp i l l s , s i nce 

tech n ique s  fo r sp i l l  reduct ion should be des igned to appl y  

i n  orde r of  pr ior i ty t o  the se . 

The analy s i s  ind i cated that the fr equenc ies  of  maj o r 

o i l  s p i l l s  ar e s ign i f icant for ma r i ne tr anspo r t  at sea i n  

coa s t al zones and r e s tr i c ted waterway s , a s  we l l  as for 
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t r an s fer  ope r a t ions , includ i ng l i ghter i ng and t r a n s fe r s  to 

an onsho r e  ma r i ne fac i l i ty .  The cause and eve nt tree shown 

in F igures  A- I I  and A-1 2  has been  dr awn to show the cau sat ive 

facto r s  fo r the se spi l l  r i s k  case s . 

Cons ide r i ng f i r s t  ma r i ne transpo r tat ion by ve s sel , 

i t  is  str aigh tfo rward to ide nt i fy the impo r t ance of  des ign 

and cons t r uct ion requi rements for hu l l , ca rgo and bal l a s t  

t ank s ,  propul s ion and s teer i ng systems , for  example . The 

U . S .  has long be en r e cog n i zed for be ing the leade r i n  

implement ing s tr i ngent s tandards for  the des ign and cons truct ion 

of hull and tank s .  Confo rmance to such str i ngent s tandards 

is  one tech n ique for red uc i ng sp i l l  r i s k and mi t igat ing 

conseque nces . Anothe r impo r tant i tem eas i ly ide n t i f i able i s  

the t r a i n ing and l i cens ing o f  both o f f i c e r s  and c rews of  

ve s se l s . In  th is  regard , both the U . S .  and B r i t i s h  are 

re cogn i zed leade r s  for e s tabl i s h i ng h igh s tandards for 

ve s sel s reg i s tered by the i r  flag . Lloyd ' s  s tat i s t i c s  

conc e r ni ng pe rcentage of  ve s sel  tonnage lo s t ,  by flag o f  

r eg i s try , demonstr ate th is  leade r sh ip . S uch s t at i s t i c s  

enable quant itat ive determination of  the sp i l l  reduct ion to 

be expec ted by choos i ng ve s se l s  manned by l i ce nsed c r ews of  

a pa rt icular  f l ag . The qual i ty of  l i cens ing procedur e s , and 

requ i red expe r i ence , have a pr onounced e f fect  on the er ror  

r ates of ve s se l s  i n  mane uve r i ng and naviga t ional s i tuat ions , 

as we l l  a s  the ef fe ct ive ne s s  in the implement at ion of  

procedures  such a s  " Load-On-Top " for tank c le a n i ng , wh i ch 

cons ide rably reduce po l l u t ion . The ava i l ab i l i ty o f  ope r a t ing 

nav igat ional a id s , r ada r s , and col l i s ion avo idance sy stems 

aboa rd ve s s e l s  can provide pr ompt and complete i nforma t ion 

for nav iga t i o n  and maneuve r i ng .  Such informat ion can 

f avo r ably affect  the e r r o r  r ate for such dec i s ions by 

both mas te r s  and p i lo t s . 
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S p i l lage of  o i l  f r om ba rge tows i s  a l s o  a s ig n i f i cant 

conc e r n .  S uch sp i l lage ar i se s  f r om ove r f lows d u r i ng t r an s fe r  

ope r at i ons , f r om c h r on i c  leak age cau sed by cor r os ion of 

the hull and f r om ve s sel casua l t i e s . These latte r occur 

pr i nc ipal ly in a r e a s  o f  h igh barge tow t r a f f i c  dens i ty ( s i nce 

the r i sk i s  pr opo r t ional to the square of the t r a f f i c  dens i ty ) , 

and to r tuou s bends i n  channe l s , e spe c i al ly where  the r e  a r e  

al so fas t cur r ents t o  contend w i th . Barg i ng ove r long 

d i s tances in the M i s s i s s ipp i Rive r , for example , pre sents 

th e potent i a l  for  h igh r i sk o f  o i l  sp i l lage . S uch t r ans i ts 

should be avo ided , i f  at al l pos s ible . 

The mo s t  fr equent type of  o i l  sp i l l age d u r i ng t r ansfer  

ope r a t i ons is  ove r f l ow of cargo  tank s , wh i ch i s  cau sed 

by human e r r o r s ,  s u ch as f a i l i ng to shut down pump or  

valve s , i nadequate sound i ng p r oced u r e s , pump i ng too r ap id ly 

wh i le topp i ng o f f , e tc . O i l  mon i to r s  and alarm sys tems can 

be i n s tal led to pr event o r  r educe th i s  type of sp i l l age . 

S p i l lage al so may occur  dur i ng t r ansfer  ope r a t ions be cause 

o f  hos e r uptur es , leaky flanges o r  gasket f a i l ur e s . Fa i l

safe pr o be s , s uch as thos e  u sed i n  u . S .  Navy tanke r s ,  and 

f a i l-safe t r ansfer  hoses , s uch as the one deve loped by 

SAI , l can be empl oyed to e f fect ive ly pr eve nt or r ed uce th i s  

type of  sp i l l . 

S i nce h uman e r r o r  i s  the large s t  cause o f  o i l  s p i l l s , 

the tra i n i ng of  per sonnel i n  s tate-o f-the-a r t  p r oced u r e s  for 

r ed u c t i o n  of o i l  sp i l l  r i sk s ,  as  we l l  a s  for f i re  pr event ion , 

d u r i ng the handl i ng o f  petr ol eum and other hazardous  mater i al s , 

i s  an e s sen t i a l  i ngred ient  fo r a balanceed e f for t to r ed uce 

o i l  sp i l l age . Such t r a i n i ng should  be ca r r ied out , not only 

fo r tanke rman ( U . S .  Coast Guard  Publ i cat ion  CG- 1 7 4 , A Manual 

1 .  J .  A .  S immons , A .  J .  Houghton , W.  E .  Gonso , "A F a i l 
S a f e  T r ansfer  L i ne f o r  Haz a r do u s  F l u i d s , "  S c i ence 
Appl i cat ions , I n c . ( 1 9 7 6 ) . 
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for the Safe Hand l i ng of  I nflammable and Combu s t i ble L iq u i d s  

and Other H a z ardous P r oduct s , i s  an exce l l ent t r a i n i ng 

manual for  th i s  pu rpose ) , but for pe r sonne l at the ma r i ne 

term i na l s  and at  s to r age s i te s . I n  v i ew of  the h igh po tential  
fo r spi l l  r i s k  r ed u c t ion , s u ch t r a i n i ng p r og r ams should be 

g ive n h igh pr ior i ty at a l l  locat ions . 

The r i s k  of  subsequent f i r e  and/or explos ion becau se of  
oil  s p i l lage cannot be  ove r looked . C a r e f u l  analys i s  of  the 

equ ipme nt requ i r ed to cont a i n  such pos s i ble f i r e s , and the 

t r a i n i ng of pe r sonnel for  such cont inge nc ies shou ld a l s o  be 

ca r r ied ou t .  

The matter of m i t ig a t ion  once a sp i l l  occu r s  also mu st 

be add r e s sed . Equ ipment is  req u i r ed for cl eanup . T r a i ned 

per sonnel are r equ i r ed in order  that the con t a i nme nt and 

c leanup ope r a t ions be succes sful  and t ime ly . We l l  thought  

out con t i nge ncy plann i ng i s  necessary to  p r ov ide the 

procedu r e s  and o r g a n i z a t ion to ensure  e f f i c i e ncy of  the 

ope r a t ion . 

A- 38 



APPENDIX B 

CONS I DERAT ION OF TANKER LOADING AND 
UNLOADING EMI SS ION FACTORS AND THROUGHPUTS 

I n  the e nt i re SPR ope r a t ion , tanke r load i ng a nd 

unload i ng a r e  the two maj o r  s o u r ce s  o f  hyd r o c a r bo n  em i s s ions . 

Load i ng em i s s ions are a t t r ibutable to the d i splaceme nt of 

the atmo sphe r e  of  hydr ocarbon vapo r s  r e s id i ng in empty ve s sel  

t a nk s  by vo l a t i le hyd r oc a rbon l iqu ids be i ng l o aded i nt o  the 

ve s se l  t ank s .  L o ad i ng em i ss ions c a n  be sepa r ated i nto ( 1 )  

th e a r r ival c ompone n t  and ( 2 )  the gener ated c ompo ne nt . The 

a r r i val component o f  l oad i ng em i s s ions cons i s t s  o f  hyd r oc a rbon 

vap o r s  l e f t  i n  the emp ty ve s s e l  t ank s f r om p r e v i o u s  c a rgos . 

The  ge ne r ated component of  l o ad i ng em i s s ions cons i s t s  o f  

hydr ocarbo n  vapo r s  evap o r ated i n  the ve s s e l  t ank s a s  hyd r o

c a rbon l iq u id s a r e  be ing loaded . 

The a r r ival component of  l oad i ng em i s s i ons is  d i r ec tly 

depend e nt on th e t r ue vap o r  p r e s s u r e  of  the p r e v i o u s  c a rgo , 

the un load i ng r ate o f  the p r ev i ous cargo , and the c r u i se 

h i s to ry o f  the ca rgo t an k  o n  the r e tu r n  voyage . The c r u ise  

h is to ry o f  a ca rgo t an k  may i nc l ude heel wash ing , balla s t ing , 

b u t te r wo r th i ng , vap o r  f r ee ing , o r  no act io n  at al l .  

The gener ated component o f  l o ad i ng em i s s ions is  p r od uc ed 

by the e vapo r a t i o n  of  hyd r oc a rbon l iq u id be i ng loaded i nt o  

t h e  ve s se l  t an k . The q u ant ity o f  hyd r o c a r bo n s  evapor ated i s  

depe nde nt o n  bo th the t r ue vapo r p r e s s u r e  o f  the hyd r oca rbons 

and the load i ng r a te . 

Unload i ng em i s s ions a r e  hyd r oc a rbon em i s s ions d i spl aced 

d u r i ng bal l a s t i ng ope r a t ions at the dock subsequent to 
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unload i ng a vo l a t i l e  hyd r ocarbo n  l iq u id s uch as g a so l i ne 

or  cr ude o i l . Dur i ng the un load i ng o f  a vo l a t i l e  hydr ocar bon 

l iq u id , a i r d r awn i n to t he emp ty i ng t ank abso r bs hyd r o c a r bons 

evapo r a t i ng f r om the l iq u id s u r f ace . The g r eater  p a r t  of  

the  hyd r o c arbon vapo r s  normally l i es along the l iq u id 

s u r f ac e  in  a vapo r blank e t . Howeve r ,  thr ougho u t  the unload i ng 

ope r a t io n ,  hyd r o c a r bo n  l iqu id c l i ng i ng to the ve s s e l  wal l s  

w i l l  cont inue t o  evapo r ate and t o  cont r i bu t e  t o  the hyd r oc a rbon 

conce nt r a t ion in the uppe r l eve l s  of  the empty i ng ve s se l  t ank . 

Befo r e  s a i l i ng ,  an  empty s h ip m u s t  take on bal l a s t  

w a t e r  t o  ma inta i n  t r im a nd s tab i l i ty .  Normally , o n  ve s s e l s  

th at ar e n o t  f i t ted w i th s eg r eg a ted bal l a s t  tank s , th i s  

water  i s  pumped i n to t h e  empty ve s s e l  t ank s .  As  bal l a s t  

water  enter s tank s ,  i t  d i splaces  the r e s idual hyd r ocarbon 

vapo r s  to the a tmos ph e r e  g e ne r a t i ng the so  te rmed " unload i ng 

em i s s ions " .  

The tanker  load i ng and unload i ng em i s s ion f ac t o r s  ( g r am s  

o f  hyd r o c a r bon vap o r  pe r un i t  thr oughpu t )  a r e  gener al ly 

a f fec ted by a numbe r of f actor s ,  inc lud i ng load i ng and 

u nload ing p r ac t ice , t r ue v apor  p r e s s u r e , c r u i s e  h is to r y , 

p r ev io u s  ca rgo and chem ical  and phy s ical p r ope r t ie s . These 

a r e  br i e f l y  d i sc u s s ed be low . 

1 .  Load i ng and Unload i ng P r a c t ice  

Dur i ng the l o ad i ng ope r at ion , the  i n i t i a l  load i ng 

a nd un load i ng r ate h a s  a s ign i f icant e f fect  on hyd r ocarbon 

em i ss ions d ue to the spl a s h ing a nd tur bulence cau sed by 

h igher in i t i al load i ng o r  w i thd r aw i ng r ate s . Th i s  splash ing 

a nd t u r bulence r e s u l t s  in r ap id hyd r oca rbon evapo r at ion and 

the forma t ion o f  a vapo r b l ank e t . By r ed uc i ng the i n i t i al 
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ve l oc i ty o f  enter i ng o r  w i thd r aw i ng r ates , i t  i s  pos s ible to 

reduce th e t u r bu l e nce and c onsequently , to  reduce the s i z e 

and conce nt r a t ion o f  the vapor  b l ank e t .  S l ow f i nal l o ad i ng 

r a te can a l s o  l owe r the q uant ity o f  em i s s ions . Th i s  i s  

becau se when the hyd r oc a rbon leve l  i n  a mar i ne ve s se l  t ank 

appr oaches the t ank r oo f , the ac t io n  of  vapo r s  f l ow i ng 

towa rds the u l l age c ap vent beg i ns to d i s r upt the q u i e s cent 

vap o r  bl anke t .  D i s r upt i on o f  the vapor  b l anket  r e s u l t s  in 

not i ce ably h igher hyd r o c a rbon concent r a t ions in the vented 

vapo r .  

2 .  T r u e  Vapo r P r e s s u r e  

T h e  t r ue vapo r p r e s s u r e  ( TVP ) o f  a hyd r oc a rbon l iq u id 

h as a mar k ed impact on the hyd r oc a r bon content of  i t s  

l oad i ng a nd unload i ng em i ss ions . TVP i s  a n  i nd i cator  of  a 

l iq u i d ' s  vo l a t i l i ty and i s  a f unc t ion of  the l iq u i d ' s  Re id 

Vapo r P r es s u r e  ( RVP ) and t empe r atu r e . Compound s w i th h igh 

TVP exh i b i t  h i g h  evapo r a t i on rates  and c on s eq uently , 

cont a in h ig h  hyd r o c a rbon concent r a t i ons  i n  the i r  l oad i ng and 

bal l a s t i ng vapo r s . The tr ue vapo r p r e s s u r e  o f  c r ude o i l  

g e ne r al ly i nc r e as es a s  the tempe r a t u r e  o f  c r ude o i l  i n c r e as es . 

3 .  C r u i s e  H i s tory 

The c r u i s e  h i s to ry of  a sh ip i nc lude s al l o f  the 

act iv i t ie s  wh ich a c a r go t ank exper iences dur i ng the 

voyage pr i o r  to a l oad i ng o r  unl o ad i ng ope r at ion . E x ampl e s  

of  s ign i f ic ant c r u i se h i s tory act i v i t i e s  are  bal l a s t i ng ,  

heel  was h i ng , butte rwo r t h i ng , and gas  f r e e i ng .  C r u i se 

h i s to ry imp ac t s  m a r i ne tr ans f e r  em i s s ions by d i r ec t l y  

a f f e c t ing t he ar r i val  vapo r compone nt . B arges  no rmal ly d o  

n o t  h ave s ig n i f i c ant  c r u i se h i s to r i e s  be c a u se t h e y  rar e l y  
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t ake on bal l as t  and do  not u sual ly h ave the manpowe r to  

c l e a n  c a rgo t ank s .  

Bal l a s t ing i s  the act  of  p ar t i a l ly f i l l i ng emp ty 

ca rgo t an k s  w i th water  to ma in t a i n  a sh ip ' s  s t ab i l i ty and 

t r im .  Recent t e s t i ng r es u l t s  ind i c a te th at pr i o r  to bal l a s t i ng ,  

emp ty c a rgo  t an k s  norma l ly c ont a i n  an almo s t  homoge neou s 

conce n t ra t ion o f  r e s idual hyd r oc a rbon v apo r s . When bal l a s t  

water  i s  t ak e n  into the emp ty t ank , hyd r oca r bon v apo r s  a r e  

ve nted , b u t  the r ema in ing vapo r s  not d i sp l aced r e t a in the i r  

o r ig inal hyd r oc a rbon concent r a t ion . Upon a r r ival a t  a 

l o ad i ng dock , a s h ip d i scharge s i t s  bal l a s t  water and dr aws 

f re sh a i r  into the t ank . The f r e s h  a i r  d i l ut e s  the ar r ival 

v apo r conce n t r a t ion by an amount p r opo r t ional t o  the vo l ume 

o f  bal l a s t  used . Al though bal l a s t i ng p r a c t ices  v a ry f r om 

v e s s e l  t o  ve s sel , the ave r age ve s s e l  i s  bal la s ted app r o x imately 

4 0 % . 

The heel  o f  a t ank i s  the r e s idual pudd l e  o f  hyd r o c a r bon 

l iq u id s  rema i n i ng i n  a t ank a f te r  empty i ng . These res idual 

l iq u id s  w i l l eventually  evapo r at e  and contr ibute to the 

ar r ival  compo nent of sub s equent ve s se l- f il l i ng vapo r s . By 

wash ing out th i s  heel w i th water , AMOCO O il Company found 

th at they we r e  ab le  to reduce the hyd r o c ar bon em i s s ions 

f r om s ubsequent f i l l i ng ope rat ions f r om 5 . 7  vo lume pe rcent 

to  2 . 7  vo lume pe r cent  hyd r oc arbons . B u t te r wo r t h ing i s  the 

wash i ng down of tank wal l s  i n  add i t ion to  wash ing out tank 

heel s .  B ut te rwo r t h i ng a l s o  reduces l o ad i ng em i s s i ons by 

r educ i ng the a r r ival compone nt conc ent r a t ion . The hyd r o c a rbon 

l iq u id s  washed f r om the t anks  are s to red in a s l op s  tank f o r  

d i spos al onsho r e . 
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I n  add i t ion to heel wash i ng and butterwo r t h i ng , ma r i ne 
ves sel s ca n purge the hydr ocar bon vapo r s  f r om empty and 

bal l a s ted tan k s  d u r i ng the voyage by seve r a l  gas f r e e i ng 

techniques which i nc l ude a i r  blow i ng a nd r emoval of ul lage 

dome cove r s . A comb i na t i on of tank was h i ng and gas f r e e i ng 

w i l l e f fe c t ively r emove the ar r i va l  component of l oad i ng 

emi s s ions . 

4 .  Previous  Cargo 

The previous  cargo conveyed by a tan k e r  also has a 

d i r ect impact on  the a r r ival component of l oad i ng emi s s i ons . 

Cargo s h ips  wh i c h  ca r r i ed nonvo l a t i l e  l iquids  on the previous  

voyage norma l l y  r e t u r n  w i th low a r r ival vapo r concentrati on . 

EXXON O i l  Compa ny tes ts cond ucted i n  Baytown , Texas i nd i cated 
that the ar r ival compone nt of  empty uncl eaned cargo tank s 

wh ich had previously  conveyed f uel o i l  r a nged f r om 0 volume 

percent to 1 vo lume pe rcent hydr oca r bons . Cargo tanks w i th 

the same c r u i s e  h i s tory wh ich had prev iously conveyed 
gasol i ne , exh i b i ted hyd r oca r bon conce n t r a t i ons in the 

ar r ival vapo r s  wh ich r a nged f r om 4 per cent ( by vo lume bas i s )  

to 3 0  percent and ave raged 7 pe rcent . 

5 .  Chemical  and Phys i cal Pr oper t i e s  

T h e  chemical  compos i tions and mo l e c u l a r  we ight o f  

c r ude o i l  vapo r s  w i l l v a r y  ove r a wide r ange . T h e  typical 

vapo r cons i s ts predom i nantly of C4 and C 5 compounds . 
The mo lecula r we i g h t  ranges f r om 4 5  to 1 0 0  pound per 

pound mo le w i th an ave rage of appr ox ima tely 7 0 . Hyd r o

ca rbon vapo r loss  i s  a funct ion of  both mo lecu l a r  we ight 
o f  c r ude oil  vapo r and vapo r i z at ion rate of c r ude o i l . 

G ive n the same vapo r r ate , hyd r o ca r bon vapo r l o s s  i s  general ly 

i n c r eased as the mo lecu l a r  we i g h t  of c r ude o i l  vapo r 

i nc r eases . 
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At the s ame throughpu t s , the above-me nt ioned f ac t o r s  

c o u l d  a f f e c t  t an k e r l o ad i ng a nd unload i ng em i s s ion f ac t o r s  

to a ce r t a i n  e x t ent . I t  was e s t imated that the l oad i ng 

em i s s ion f act o r s  could r ange f r om 0 . 5 5 to 0 . 5 8 l b  p e r  1 0 0 0  

g al lo ns o f  th r oughput , and the unl oad i ng f ac t o r s  f r om 0 . 1 7 to  

0 . 6 6 l b  pe r 1 0 0 0  g al lons of  th r o ughput . Unde r normal 

ope r a t ional cond i t ions , the thr oughput s  w i l l  be the mo s t  

imp o r t an t  f ac t o r  inf l ue nc i ng the tot al em i s s ions f r om 

l o ad i ng a nd unl oad i ng ope r a t ions . The t o t al em i s s ions of  th e 

e xpanded S PR w i l l  be inc r e a s ed . I t  should be po in ted o u t  

that reduc t ion i n  thr oughpu t s  i s  the mos t e f fec t ive way to  

c on t r ol s h o r t-term t an k e r  l o ad i ng a nd u n lo ad i ng em i s s ions , 

p a r t ic ul a r ly d u r i ng a i r  s tagnat i o n  pe r iod s . 
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APPEND I X  C 

LETTERS OF COMMENT 





_ _ _ _ _ _ .. _ _ _ _  • _ ..... , . ... .;o"lall"" il n a  l ecnnology \�.I , Washington, D.C. 20230 

Novemb er 1 7 ,  19 7 7  

Exe cut ive C ommunicat ion s  
Room 3 3 0 9  

(202) 377-3111 

Federal Energy Admin i s tra t i on 
Wa s h ington , D . C . 2 0 4 6 1  

Gen t l emen : 

Thi s  i s  in r e f er en c e  to your dr a f t  supp l ement t o  the 
f inal environmen t a l  imp act s t a t ement conc ern ing the 
S tr a t e g ic P e trol eum Re s erve ( FEA / S - 7 7 / 3 2 9 ) . Th e 
enc l o s e d  commen t s  from th e Mar i t ime A dmin i s trat ion 
are forwar d e d  for your cons i d erat ion . 

Thank you for giving u s  an oppor tun ity to provide the s e  
.commen t s , wh ich we hop e  will b e  o f  a s s i s tan c e  t o  you . 
We wou l d  appr e c i a t e  r e c e iving t en ( 1 0) c o p i e s  o f  the 
final s ta t emen t . 

S inc erely , 

S idney R .  
Deputy A s s i s tant S ecre t ary 
for Environmen tal Affa ir s 

Enclo sur e - -Hemo from : Mar it ime A dmin i s tr a t ion 
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October 1 3 ,  1 9 7 7  

Maritime Admini stration 
Washington, D.C. 20230 

MEMORANDUM FOR : Dr . S i dney R .  Gal l e r  
Deputy A s s i stan t  S e cre ta ry for Environmental 

A f fa i rs 
Departmen t  o f  Comme r ce 

S ub j ect : Federal Ene r gy Adminis t ra t ion - D r a ft S upplement 
to  the Fin al E nvi ronmental Impact S tatement 
con cerning the S trate gic Pe tro l e um Re s e rve 
(FEA/S- 7 7 /3 2 9 )  

Th e s ubj ect  do cumen t dated Septemb e r  1 9 7 7 h a s  been reviewed 
for commen t s . Th is  s uppl ement addre s s e s  t he p ropo sed 
e xpans ion o f  the S trate gi c P e t ro l e um Re serve from 5 0 0  mi l l ion 
barre l s  to  one b i l l ion barre l s  and a s s e s s e s  the environmental 
impacts of t h i s  p ropo sed expan s i o n . Comments are a s  fol lows : 

1 .  Operational D i s ch arges o f  O i l , page V- 4 4  

( a )  I t  i s  s ug ge s ted that t he second comp l e te paragraph 
be rewri t ten as fol lows :  

" Operati onal d i s charges o f  o i l , s uch a s  tho se re sul tin g  
from the d i spo s a l  o f  o i ly bi l ge wate rs , tank wa s h i n g s , 
and bal l a s t  wa ters , we re not conside red in the  analy s i s  
o f  o i l  spi l l  r i sks . I t  has  been e s t ab l i shed tha t  these 
con s t i tute the bu lk o f  oil  d i s charges as sociated with 
tank ve s se l  opera tions . Howeve r ,  re cent n a t ional 
regul at ions and pendi n g  internat ional convent ions wi ll 
limi t these d i s ch a r ge s . u . S . Coa s t  Guard po l l ut ion 
prevention re gulat ions in  T i t l e  3 3 ,  P a rt 1 5 7 , Code o f  
Federal  Regu la t i ons ( 3 3  CFR 1 5 7 )  are intended t o  cont rol 
the dis cha rge of o i ly mixture s  from t anke r  operations  
and to inco rporate cons truction requirements for  new 
ve s s e l s  whi ch wi l l  red uce spi l l  s i ze in future casu a l t i e s  
and imp rove the s u rvivabi l i ty o f  tanke rs a fter damage . 
Th ese re gu lations a re based  o n  re qu i rements  contained 
in the IMCO I n ternational Convention for the P r e ven tion 
of Pol l u t io n  f rom S h ips , 1 9 7 3 , b ut a l so inc l ude con s t raints 
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not incl uded i n  the Conven tion on  the location o f  
segregated bal l a s t  space s . " 

"Spe c i f i c  requirements o f  3 3  CFR 1 5 7  conce rning  
ope rational discharges are  as  fo l l ows : 

o A t ank v e s s e l  may d i s charge oi ly mi xture s f rom 
machinery space bi l ge s  i f  the ve s se l  i s  more than 
12  mi l e s  f rom the neare s t  l a n d , procee d i n g  e n route , 
has i n  operation an  o i l  di s charge mon i toring  and 
con trol sys tem , and is d i s charging an e f f l ue n t  
wi th an  o i l  content  o f  l e s s  than 1 0 0  parts pe r 
m i l lion . 

o Tank ve s se l s  ope rat ing on  i n land wate rs a n d  
seago ing tank ve s se l s  unde r 1 5 0  gros s t o n s  mus t 
e i ther re tain on  boa rd oi ly mixt u re s  o r  tran s fe r  
them to a re cepti on faci l i ty .  

o Seago i n g  tank ve s s e l s  o f  1 5 0  g ro s s  tons o r  more 
may d i s charge o i ly mixture s from cargo tanks and 
cargo p umproom b i l ge s  i nto  the sea i f  the ve s s e l  
is mo�e than 5 0  nautical mi les from the neare s t  
land and proceeding enrou te , the i n s t antaneous 
rate of d i s cha rge o f  o i l  does not e xceed 6 0  l it re s  
pe r mi le , and the tota l q uantity o f  o i l  discharged 
doe s not e xceed , for an e xi s t i ng ve s se l , 1 / 1 5 , 0 0 0  
o f  the cargo carrie d ,  and for a n ew ve s se l , 1 / 3 0 , 0 0 0  
o f  the total  quant i ty o f  the ca rgo f rom which the 
d i s charge came . The ve s s e l  mus t have i n  operation 
an oil  d i s charge mon i tor i n g  and con t ro l  system.  

Ope ra t i onal  d i s charge s , the re fore , tend to  be wide ly 
d i spe rsed o ve r  the open ocean . " 

(b ) The a c ronym " IMCO" s tands for " In t e r- Gove rnme nt a l  
Mar i t ime Consul ta t ive Organi za tion . "  

2 .  Ri sk o f  a Ma j o r  Spi l l , page V- 4 7  

The l a s t  s e n tence o f  the f i rs t  para graph shoul d  read as 
fo l l ows : 
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"Of fshore , the r i s k  o f  a ma j o r  s p i l l  (mo�e than 
2 , 3 80 barre l s  o r  1 0 0 , 0 0 0  gal lons ) i s  abo u t  0 . 1 2 pe r 
1 , 0 0 0  MMB o f  o i l  t ransported for coa s t a l  areas and 
be tween 0 . 5  and 1 . 0  fo r open wat e rs . "  

3 .  Con t a inment a t  Sea , page VI- 32  

The f i rs t  paragraph s tates  among o ther thin gs that  " di spe rsant s 
( al though e conom i c  and e ffe c t i ve i n  heavy seas ) are toxi c ,  
and the i r  u s e  mus t  be re s t r i cted . "  I t  i s  s ugge s te d  that 
mo�e di s cu s s ion be devoted to the re cent development o f  
d i spersants with lower l e ve l s  o f  toxi c i ty .  The u s e  o f  th ese 
d i spe rsants would  requi re prior approval by na t i onal  a u thor i tie s , 
but they c o uld prove us e f ul i n  mi t i gating the e ff e c ts o f  l a rge 
o i l  s pi l l s in open ocean areas where con t a i nment is impos s ible . 

4 .  O i l  Spi l l  Analys i s  Backgro und , page s  A-I  and A- 3 

The corre c t ions and change s note d in I tem 1 here in a re 
app l i cab l e  here as we l l . 

GEORGE C .  STE INMAN 
Ch i e f ,  Envi ronmental Act i vi t i e s  Gro up 
O f fi ce o f  Sh ipb u i l d i n g  Co s ts 
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United States Department of the Interior 

ER-77 /91 5 

OFFICE OF THE SECRET AR Y 
WASHINGTON, D .C. 20240 

Mr . Mi chael E .  Carosel l a  
As s oc i ate Ass i s tant Admi n i s trator 
Federal Energy Admi n i s trat i on 
Was h i ngton , D .  C .  20461 

Dea r  Mr. Carosel l a :  

N OV J 0 1971 

Th i s  i s  i n  response to your l etter of S eptember 26 req ues ti n g  revi ew 
of the draft s uppl ement to the fi nal envi ronment statement for the 
S trategi c Petrol eum Reserve program . 

The s uppl ement po i nts out that a capaci ty now exi s ts for 370 mi l l i on 
barrel s (MMB ) of o i l  s tora ge prev i ou s l y  p ropose d .  Th i s  mean s  that the 
prev i ous  proposal woul d requi re 1 30 MMB of new storage capac i ty wh i l e  
the new proposal to s tore 1 , 000 MMB woul d requ i re 630 MMB of new 
s torage capaci ty ,  wh i ch i s  a pproxi matel y a fourfol d i nc rease i n  new 
capac i ty .  Thi s s ame type of rel ati on sh i p  for o i l s tora ge capaci ty 
requi rements co ul d occur for other phases a s  wel l .  I mpacts that 
p rev i ou s l y  were proj ected to be mi nor , l ocal , and i n s i gn i fi cant coul d 
poss i bl y  now become maj o r ,  reg i onal , and s i gn i fi cant.  Cons equentl y ,  
we ques ti on the rati onal e that do ubl i n g a program wi l l  doubl e the 
i mpacts wi thout noti ceabl y al teri n g  the i r  d i recti on or s i g n i fi cance . 
There may be a fo urfol d i ncrease i n  s ome i mpacts , and the ti mi ng  
shoul d a l s o  be  con s i dered . 

I t  i s  noted that v i ol ati ons of  carbon monoxi de and photochemi cal 
o x i dant s tand ards a re frequent on the East Coa s t  ( p .  I V-22 ) . I t  
shou l d al s o  be menti oned that hydroca rbons are a maj o r  contri butor 
to the reac ti on w i th s unl i ght wh i ch creates  p hotoc hemi cal oxi dants . 
We s uggest that the envi ronmental s tatement s houl d i denti fy the 
i nc rement of pol l utants that may be added as a res ul t of the proposed 
proj ect . 

The d i scu s s i on of wetl ands on pages V-25 and V-26 shoul d take i nto 
account Exec uti ve Order 1 1 990 , s i gned by Pre s i dent Carter on May 24 , 
1 977 . The Orde r d i rects Federal a genc i e s  to a vo i d  wherever poss i bl e  
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the l on g- a n d  S hort-term a d ve rs e  i mpacts a s s oc i a ted wi th the de s truci on or mod i fi ca t i on of we tl a n ds and to a vo i d  d i rec t  o r  i nd i rect S upport o f  n ew con s truc ti on i n  we tl a nds whe rever there i s  a pra c t i cabl e a l tern a t i ve .  We a re e s pec i a l l y  con cerned a bo u t  pos s i b l e  i mpacts to we tl ands bec a u s e  of t he i r  v a l ue as a rec re a t i o n a l  res o u rce a n d  the un i q u e n e s s  of the i r  ha b i ta t .  Carefu l  con s i dera t i on s ho u l d b e  g i ven to the i mpl eme n ta t i on o f  a ny part o f  the Strateg i c  Petro l e um Rese rve p rog ram wh i ch wo ul d i n vo l ve the mod i fi ca t i on o f  wet l a n d s . 

We a re a l s o concerned a bo u t  pos s i b l e ; n fr i n gernent by man-made c an a l s upon recrea t i on a l  l a n d s  funded under the Land a n d  Water Conserva t i on Fun d  Act o f  1 965 , a s  amen ded.  Sec t i o n  6 ( f) o f  the Act s ta tes , " No property a c q u i red o r  d e ve l o ped wi th a s s i s ta nce unde r th i s  sect i on sha l l ,  wi thout the a pp ro va l o f  the Sec re ta ry ,  be con verted to other than pub l i c  outdoor rec rea t i on use s .  The Sec reta ry s h a l l a pp ro ve s u c h  con ve rs i on on l y  i f  he fi n d s  i t  to be i n  accord wi th the then exi s ti n g  comprehen s i ve s ta tewi de o u tdoo r rec rea t i on p l a n  a n d  o n l y  u pon such con d i t i on s  as he d eems n eces s a ry to a s s ure the s ub s t i t u t i o n  of other rec rea t i on prope r t i e s  o f  a t  l ea s t  e q u a l  fa i r  ma rket va l ue a n d  o f  rea s o n a b l y  eq u i va l e n t  u s e fu l ness  and l oc a t i o n . "  

As poi n ted o u t  on page V- 47 , the doubl i n g o f  the p roposed capac i ty fo r the Strate g i c Petro l e um Rese rve p rog ram wi l l  res u l t i n  a doubl i n g o f  the r i s k  o f  a maj o r  o i l  s p i l l  some t i me d u ri n g  the l i fe o f  the p roj e c t .  We rema i n  conce rned about the pos s i b i l i ty of s p i l l s  i n  wet l a nds a reas wh i c h a re u t i l i zed fo t' l oca l rec rea ti o n a l  a ct i vi t i e s  a n d  u rge t h a t  the l a te s t  a va i l ab l e  techno l og i e s  be i mp l eme n ted i n  o rder to mi n i mi ze th i s  pos s i b i l i ty .  
We h ope these comments wi l l  be he l p ful . 
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U N I TE D  STATES E N V I RON M EN TAL PROTEC T I ON AG ENCY 
WA S H I N G TON . D . C .  20460 

D E C  8 

Departmen t  of  Energy 
Executi ve Secre tari at 
Box QH 
Room 3 3 17 

1977 

1 2 th & Pennsy lvan i a  Avenue , N . W . 
Washi ngton , D . C .  2 0 4 6 1  

Dear S ir o r  Madam : 

OFFICE OF T H E  A D M I NI STRATOR 

In accord ance wi th our re spons i b i l i t i e s  under s ection 3 0 9  
o f  the C l e an A i r  Act , as amended , the Envi ronmental Prote c t i on 
Agency has completed i ts �ev i ew of the Department of  Energy ' s  
draft  s upp lement to  the programmati c  f inal envi ronmental 
impact s ta tement ( EI S )  for the s trateg i c  petroleum r e serve 
( SPR) program . Our det a i led comments are enc losed . 

EPA has pre v i ou s ly reviewed the SPR programmat i c  draft and 
f inal E I S ' s  as we l l  as a l l  of the s i te -spec i f i c  pe troleum 
re serve E I S ' s  i s s ued to  date . An acce lera t i on in the t imetable 
for petroleum reserve s ite s e l e c t i on , prepara tion and f i l l ing 
has made nece s s ary a s upp lemental DOE environment a l  ana ly s i s  
of  the e n t i re SPR program . EPA ' s  revi ew of  the acce lerated 
program h as i denti fied  s everal  envi ronmental concerns not 
ant i c i pated at the t ime of our revi ew of  the more ph ased 
SPR imp lementa t i on s chedule . The s e  concerns are as f ollows : 

a )  Data pre sented by DOE need t o  be s trengthened to 
s upport a more e f fecti ve e va l u a t i on of  the impacts 
o f  d i spos i ng produced or d i s p l aced b r i ne s  by deep 
we l l  i n j e c t i on . Deep we l l  inj ec t i on activ i t ie s  
a s s oc i ated with the SPR program wi l l  b e  regulated 
in accordance with the Underground I n j e c t i on Control 
( U I C )  program o f  the Safe Dri nk ing Water Act 
( P . L .  9 3 - 5 2 3 ) as detai led i n  EPA ' s  draft regu lati ons 
i s sued August 3 1 , 1 9 7 6 . DOE should provi de in the 
F inal S upp lement s u f f i c i ent data from i ts current 
t e s ting and an aly s i s  prog ram be fore i n i t i at ing 
spe�i f i c  emp lacement , m i n i ng or d i spos al operati ons . 
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h )  EPA notes that the Clean Air Act amendments of 
August 7 ,  1 9 7 7  e st ablish  new requirements under the 
program for the prevention of s i gnificant 
deteriorat ion ( PSD ) of air quality . These  new 
requirements widen the appli cabi l i ty of PSD 
to all criteria pol l u t ants . In addition , petro leum 
'storage and trans fer faci l ities are now "des ignated 
s ource categor ie s " under PSD . Each of the s e  new 
aspects  of the PSD program as they re late to the 
SPR program s hould be addressed in the Final 
S upplement . 

c )  DOE should s trengthen the Final S upplement 
section addre s s ing the Spi l l  Pre vention Control 
and Counte rme asure ( SPCC ) P l an . We urge DOE to 
acknowledge in the Final S upplement that a SPCC 
P l an whi ch meets  the requirements o f  4 0  CFR Part 1 1 2  
( O i l  Pol l ut ion Prevention , Non-Transportation 
Re l ated Onshore and Offshore Fac i l i t ies ) wi l l  be 
prepared within s ix month s after e ach petroleum 
s torage faci l i ty begins operations . Each p l an 
should be f u l ly implemented by DOE or i t s  contractors 
no later t h an one year after petro l e um s t or age 
operat ions begin . 

d )  EPA wi shes to expres s  i ts s t rong environmental 
concern for the impacts wh i ch the expanded and 
acce lerated SPR program may h ave on wet l and are as 
along th e Texas and Loui s i ana coas t s . We re cogn i z e  
that t h e  Pres i dent ' s  Exe cut i ve Order 1 1 9 9 0  ( Protect i on 
of Wet l ands ) does not apply to  th is  program be cause 
of the exemptions provided in section 8 of the Order . 
However , EPA urge s DOE to more f u l ly addre s s , in the 
Final S upplement , proposed and alternat i ve s torage 
s ites  with respect to their potential  for adverse 
wet l ands impact .  S e l e cted proj e c t  s ites  should be 
the mos t practicable among al terna t i ves  and DOE , 
through i t s  con tractors , should provide for those 
mitigat ing me a s ures nece s s ary t o  minimi z e  impact 
on the wet l ands environment , particularly in the 
s e le c t i on of any pipe l ine righ t s -of-way . Wherever 
pos s ible , we t l and are as should be avoided . 
Mitigative me as ure s for cons truction in we tlands 
are a va i l able and EPA s taff is wi l l ing to  h e lp 
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define and oversee their imp lementation . For future 
SPR pro j ects not covered by the Executive Order 
exemption , 'EPA wi l l  implement thi s  order to the 
f u l le s t  extent to pre serve and protect the wet lands . 
We urge DOE to contac t  EPA for con s ultation and 
recommendations in the se lection o f  any future 
SPR s ites not already identi fied or covered by the 
Draft S upplement programmatic EIS . D OE should announce 
its intentions in thi s respect within the Final 
Supp lement . 

Finally , EPA note s that inland salt  domes are under 
cons ideration by DOE for inclus ion in an Industrial  Petroleum 
Re serve . We question why these inland �ites were not addressed 
as poss ible s ites £or the proposed �PR expansion as  d i s cussed 
�n the M alternative s " section of the Draft -Supplement EIS . 
U t i l i zation o f  inland s ites would nece s s itate only minimal 
use of wet land are as and would particular ly avoi d  the 
potenti a l  for wet lands degradation as a res u lt o f  oi l spi l l s . 
Thi s  i s s ue should be addres sed i n  the Final S upp lement . 

As a res u l t  o f  our review , and i n  accordance with EPA 
procedure we have rated the modi fied S trategic Petro leum 
Re serve Program ER ( Envi ronmental Reservations ) and have 
categorized the Draft S upp lement EIS category 2 ( Insuf f i ci ent 
Information ) . We reque s t  add itional informat ion i n  the 
Final S upplement on air qual ity impacts , wet l ands mitigating 
measures and underground brine inj ection p lans as we l l  as 
on those i s s ue s  identi f ied in our enclosed comments . 

We h ave appreciated the opportunity to review and comment 
on th is draft supp lement . I f  you  have any questions regarding 
our comments , we would be pleased to discuss  them with you . �S i:aa

J

' 

Peter L .  Cook � Acting Director � Office of Federal 

Enclosure 

Activities (A-10 4 )  
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THE ENVI RONXENTAL PROTE C T I ON AGENCY ' S  
COHI1ENTS ON THE 

DRAFT S U P PLEHENT TO - THE F I NAL 
ENVI RONi·1ENTAL INPACT S TATEMENT 

ON THE 
S T RATEG I C  PETROLEUM RES E RVE PROG�M 

Water Qu a l i ty 

1 .  The Draft Supp l ement s ta t e s  that the prop o s e d  S P R  expan s i on 
wi l l  requ i r e  l arge quan t i t i e s  o f  s ur fa c e  water f o r  c on s tru c t i on 
and ope rati on o f  the e x?anded f a c i l i t i e s . I f  intak e s t ruc tur e s  
wi l l  be requ i r e d , the ? in a l  S uppl ement s h o u l d  provi d e  adequate 
i n fo rm a t i on t o  a l l ow EPA t o  d e te rm i n e  th at the b e s t  te chno lo gy 
to m i n im i z e  enviro nme n t a l  imp a c t s  wi l l  be imp l emented in the 
d e s i gn o f  the s e  s tructur e s .  

2 .  The propo s e d  Strate g i c  P e tr o l e um Re s e r ve pro j e c t s  involve 
hyd r o c a rbon s t orage by empl a c ement of crude o i l  i n to s al t  
d ome s , s o l ut i on mining o f  the s a l t  d om e s  t o  c r e ate o r  e n l ar ge 
e x i s t i n g  s torage c a p a c i ty , and , in s ome c a s e s , d i s po s a l  o f  the 
produced or d i s pl aced b r i n e s  by deep we l l  i n j e c t i o n . Th e s e  
typ e s  o f  ope rations wi l l  b e  r e g u l a t e d  i n  a c c o r d a n c e  w i th th e 
Und ergr ound I n j e ct i on Contr o l  ( U I C )  pr o g r am o f  th e S a f e  
Dr ink i n g  Water A c t  ( P ub l i c  Law 9 3-523) , a s  d e ta i l e d  i n  EPA ' s  
Dra f t r e g u l a t i o n s  dated Aug u s t  31 , 1976 . 

Und e r  the s e  D r a f t  r e g u l a t i o n s , the d a t a  pre s e nted i n  th e D r a f t  
Supp l ement need to be s tr e ng thened t o  s upport an e f f e c tive 
eva l u a t i o n  of the enviro��en t a l  imp a c t  of the i n j e c t i on 
ope rati on s .  DOE s h o u l d  provide s u f fi c i e n t  d a t a  t o  E PA f r om 
i t s  c urrent t e s t i n g  and an a l y s i s  program b e f o r e  i n i t i a t i n g  
any o f  t h e  emp l aceme n t , min i n g , or d i s po s a l  opera t i on s .  
S in c e  Loui s i ana and Texas are expe cted t o  a s s ume pr imary 
e n f o r c ement auth ority of th e Underground I n j e c t i o n  Contr o l  
Program , the d a t a  and an aly s e s  provided s h o u l d  be c on s i s t e n t  
both wi th th o s e  requ i remen t s  propo s e d  i n  E PA Adm i n i s trator ' s  
Dec i s i on S t atement # 5  ( 39 C FR : 6 9 )  ( or th o s e  required under 
the s up e r s e d i ng U I C  r e g u l a t i o n s , wh en they b e c ome app l i ca b l e ) , 
and tho s e  requ i re d  f o r  permit app l i c a t i o n  under S t atewid e  
Ord e r  29 -B o f  t h e  Loui s i an a  Dep artment - o f C o n s e rva t i on , O i l 
and G a s  D ivi s i on as we l l  a s  the requi remen t s  o f  th e T e x a s  
Rai l road Commi s s ion , Oi l a n d  Gas D i vi s i o n .  I n  ad d i t i on , DOE 
should a f ford EPA and both S t ate r e gu l atory a g e n c i e s  c l o s e  
coordination in a l l  ph a s e s  o f  d a t a  r equireme n ts , c o l l e c t i on , 
and pre s entati o n s .  A l s o , s e l e cted t e chn i c a l  data s h o u l d  b e  
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provided to  the p ub l i c  in a form o f  a "by reque s t "  appendix 
to the Final Suppl ement . We req u e s t  DOE to note i ts intentions 
to accommodate the above re commendations in the text o f  the 
Final S upp lement . 

3 .  The d i s c u s s ions o f  opera tional discharges o f  oi l f rom 
tankers on pages v - 4 4 and A-l , wh i le correct , do not f u l ly 
des cribe the status  o f  control me as ures being deve l oped . 
The s e  d i s c u s s ions re fer to  pending u . S . Coast  Guard 
reg u l at i ons and the 1 9 7 3  Marine Pol l u tion Convention of 
IMCO ( Intergovernment a l  Mari t ime Cons u l t at ive Org ani z ation)  • 

The 1 9 6 9  amendments t o  the 1 9 5 4  International Convention for 
the Prevent ion o f  Pol l ut i on of the Sea by Oi l h ave been 
adopted , but the 1 9 7 3  Convention h as not . Th i s  l imi t s  the 
total quantity o f  d i s ch arge oi l to  1 / 1 5 , 0 0 0  o f  the t o t a l  
cargo-carrying capac i ty at a n  i ns t antaneous r a t e  o f  di s ch arge 
of 6 0  l i tres  pe r m i l e  and a d i s tance of greater t h an 5 0  m i l e s  
from shore . The 1 9 7 3  Convention wou l d  p l ace addi t iona l 
re s tr i c tions on o i l  t ankers t h a t  wou l d  further redu c e  the 
quant i t i e s  o f  both operationa l and acci dental damage s . Th i s  
includes reception f ac i l i t ie s , retention o f  o i l  o n  board , 
segreg ated b a l l a s t  and requirements minimi z ing o u t f low 
from s ide  and bottom damage . The C onvention may not be 
adopted in  t ime to a f fe ct the SPR , but i f  it is , i t  cou l d  
a f f e ct t h e  s tati s t i ca l  ana ly s i s  i n  Appendix A o f  t h e  E I S . 
Thu s , the d i s c u s s ion o f  the s e  i t ems should be expanded in  
the Final  S upp lement . 

4 .  EPA s t rongly recommends that the method o f  brine c i s po s a l  
invo lving u s e  o f  t h e  d i s p l aced brine a s  a chemical  f e e d  s t ock 
be used wherever pract i cable . D i s cus s ion on t hi s  recommenda t i on 
should be addres s e d  in the Final S upp lemen t . 

5 .  The Dra f t  S upp lement indicates  that p ipe l ines s e rving the 
SPR s a l t  domes s it e s  wi l l  be coated externa l ly with an asph a l t - s an 
mixture or coal t a r  ename l for corros ion protection . The 
pipe l ines wi l l  a l s o  contain sacr i f i c i a l  z inc anodes to l e s sen 
internal corros ion . The Final S upp lement should d i s cu s s  
whe ther the s e  corros ion preventive meas ures could cause any 
adverse impacts to groundwater qua l i ty in the  pro j e c t  areas . 

6 .  The Dra ft  Supplement needs to  be s trengthened in its addre s s  
o f  the Spi l l  Prevent ion Control and Counterme as ure ( SPCC ) P l an 
required under 4 0  CFR 1 1 2  ( O i l  Pol lut ion Prevent ion , 
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Non-Transportation Related Onshore and O f fshore Fac i l i t ie s )  . 
The F inal S upp l ement should a cknowledge DOE ' s  intenti on 
toward deve l oping a SPCC P l an wh ich mee t s  the requirements 
of 4 0  CFR 112 within s ix month s a fter a s torage faci l i ty 
begins operations . DOE sho u l d  provide that the S PCC p l an 
shal l  be f u l ly implemented no later than one year a f ter 
faci l i ty ope rati on begins . 

7 .  The Draf t  S upplement doe s not addre s s  any di s charges 
or tre a tment o f  dome s t i c  was t ewater for the proposed £PR 
expans ion . I f  s u ch d i s charges wi l l  exis t , the point o f  
discharge , the type of  treatmen t  and pos s ib l e  impacts to 
the rece iving s tre am shoul d  be identi f i e d  and addre s se d  
in the Final S uppl emen t . In addit ion , DOE shou ld indi cate 
if  appl icat ion f or a National Pol l u t an t  Dis charge 
E l imination Syst em ( !�PDES ) permit has been made . D i s cu s s ion 
on thi s  matter shoul d  a l s o  be included in  the Final S uppl emen t . 

Air Q u a l i ty 

1 .  The accelerated SPR program expands the s torage o f  o i l  
from 5 0 0  Iv'..1'.1B to 1 bil l ion barre l s  o f  o i l . The expanded 
program as documented in the Dra f t  S upp l ement to the E I S  
wi l l  a l s o  incre ase hydrocarbon emi s s ions f rom t h e  use o f  
above ground t anks as we l l  as f i l l  and withdrawa l operations . 
Thi s  may cau s e  loca l i z e d  vio l a t i ons  o f  the Fede r a l  air quali ty 
s t andard for hydrocarbons in  areas th at  are a l re ady experiencing 
violations o f  th i s  s t andard . The S uppl ement does portray the s e  
occurrences in  genera l : hm·,rever , the compatibi l i ty o f  the pro gram ' 
s t orage with the exi s ting S tate Imp l ementation P l ans for a t taining 
and maintaining air quality s tandards wi l l  require spe c i f i c  
s i te -detai led analys i s . S it e  spe c i f i c  E I S ' s  for S P R  s torage 
locati ons  should addre s s  this q ue s tion in  d e t ai l . 

2 .  In addre s s ing ambient air qual i ty s t anda rd s , the Final  
S upplement should recogni z e  tha t  the C l e an Air Act , amended 
on Augu s t  7 ,  1 9 7 7 , has changed pas t Prevention of S i gn i ficant 
Deterioration ( PS D )  Regu l a ti ons . The changes s igni fi cant t o  
thi s  proj e c t  are : a )  tha t  P S D  regulations no longer apply 
only to  part iculat e  and s u l fur dioxide emi s s i ons , but to  a l l  
criteria pol lu t ant s , ( i . e . ,  S u l fur Dio�ide ( S02 ) ,  Tot a l  
S uspended Part i cu l ate ( TSP ) , Non -Methane Hydrocarbon ( N�lliC ) , 
Nitrous Oxides (NOx ) , C arbon Monoxide (CO ) , and Photochemica l 
Oxidants ( 03 » ,  and b ) that PSD des i gnated s ource cat egories  
have been expanded from 1 9  t o  28  s ource s , one of  wh i ch i s  
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pet r o l e um  s torag e  and trans fe r f a c i l i t i e s . The e f f e c t  o f  
the s e  chan g e s  u p o n  t h e  pro j e ct s h o u l d  b e  addre s s ed in the 
Final Supp leme n t .  

3 .  I n  addre s s ing Fede r a l  C l e an Ai r Regu l at i on s , the D r a f t  
Supp l ement s t ate s that EPA ' s  emi s s i o n  o f f s e t  po l i cy e x c lude s 
new s ourc e s  with " ac t u a l " emi s s i ons t o t a l ing l e s s  than 1 0 0  t o n s  
pe r y e ar. Hm-leve r ,  this amount wi l l  b e  b a s e d  upon " potent i a l " 
emi s s i o n s  and n o t  " actual " emi s s i on s . C l a r i f i c at i on o f  
th i s  matter and i t s  po s s ib l e  e f fe c t  upon S P R  p ro j e c t s  s h ou l d  
b e  i n c lud e d  i n  the F i n a l  S uppleme n t .  

4 .  I n  d i s c u s s ing p o s s i b l e  m i t i g at i ve me a s ur e s i n  e l imi n a t i ng 
hyd r o carbon emi s s i on venting f r om the unde r g r ound s torag e  
cave rn s , w e  s ugg e s t  t h a t  condens ation un i ts in l i e u  o f  a 
f l are s y s tem be u s ed. The conde n s a t i on un i t  wou l d  not o n ly 
provi d e  l e s s  pote n t i a l  f o r  exp l o s i on o f  the v o l at i le g as e s 
with i n  s t orag e  but wou l d  q l s o  provi de fue l c o n s e rv a t i on by 
a l l owing the c ond e n s e d  emi s s i ons t o  be returned t o  s t orage . 

5 .  The s t atemen t  on p ag e  V-l O that h y d r o carbon emi s s i o n s  wh i ch 
re s u l t  f r om VLC C - t anke r ope r a t i o n  wi l l  n ot b e  a s  s i g n i f i c a n t  
a s  th o s e  o c c urring at d o c� m a y  be c o r re c t ; h owever ,  th e emi s s i o n s  
may add to a lr e ady i n t o l e r a b l e  a i r  qua l ity cond i t i o n s  wh i ch e x i s t  
i n  the Gu l f  C o a s t  n e ar the thre e t e rmi n a l  are a s  o f  C ap l ine, S e away 
an d Texom a .  DOE should addre s s  th i s  i s s ue in part i c u l a r  
l i g h t  o f  t h e  accelerated f i l l in g  s ch e d u l e  p r opo s e d .  

6 .  I n  Appendix B ,  page 5 ,  th e l as t  l i n e  s h ou l d  r e ad a s  f o l lows : 
" Hydro carbon vap o r  l o s s  i s  g e ne r a l ly in c r e a s e d  a s  the 

m o l e c u l ar we ight of th e c rude o i l  d e c r e a s e s " ( emph a s i s  adde d) . 

We t l an d s  

EPA expre s se s  i t s  s trong e n v i r o nme n t a l  c o n c e r n  f o r  the imp a c t s  
wh ich t h e  e xpanded and a c c e l e rated S P R  prog ram may h a v e  o n  
wet l and are as a l ong t h e  Tex a s  a n d  Lou i s i an a  c o a s t s .  We 
re c ogn i z e  that the P r e s i d e n t ' s  Exe cutive Order 1 1 9 9 0  ( P r ote c t i o n  
o f  We t l and s ) d o e s  n o t  app ly t o  th i s  program b e c a u s e  o f  t h e  
exemp t i on s  prov i d e d  in s e c t i on 8 o f  t h e  Orde r . H owever, EPA 
urg e s  DOE to more f u l ly addre s s ,  i n  the F in a l  Supp leme n t, 
prop o s e d  and a l t e rn ative s t orage s i te s  with r e s p e c t  t o  the i r  
potent i a l  f o r  wet l an d s  imp a c t .  
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Selected proj e c t  s i t e s  should b e  the mos t  practicable among 
alternatives and DOE , throu gh its  contractors , should provide 
for those mitigating meas ures necess ary to minim i z e  pro j e c t  
impact o n  t h e  wet l ands environment ,  parti c u larly in  the 
s e l e ction o f  any pipe l ine righ ts -o f -way . Whe rever pos s ib le , 
wet l and are as should be avoided . Mit igative me as ures for 
construction in wet l ands are ava i l ab l e , and EPA s ta f f  i s  
wi l ling t o  h e lp de f ine and oversee thei r  impl ementation . 

For f u t ure SPR pro j ects not covered by  the Exe c u t i ve Order 
exemption , EPA wi l l  imp lement this order to the f u l le s t  
extent to  pre serve and protect  the wet l ands . We urge DOE 
to contact EPA for cons u l t a tion and recommendations in  the 
selection of any f u t ure SPR s i tes not already identi f i e d  
o r  cove red by the Draf t  S upp l ement programma t i c  E I S . DOE 
should announce its  intentions in  this respect within 
the F inal S upp lemen t . 

Alternatives 

1 .  In the dis cuss ion o f  a lternati ve a c tions to  the S PR 
expans ion , the statemen t  i s  made that current s t udies  by  
DOE could  in f l uence a decis ion regarding the  need for an  
Indus tri a l  P e troleum Res erve as an  a lternate part  o f  the  
SPR . Inl and salt  dome s for storage s i t e s  located in the 
Northern Loui s i ana Interior Bas in and the Eas t -Central 
Loui s i ana Miss i s s ippi I nterior Basin are b e ing cons i dered . 
With th is  information , EPA quest ions why these in l and 
sites  were not addre s sed as pos sib le s i te s  for th e c urrent l y  
proposed S P R  expans ion in t h e  a l ternative s ec tion o f  thi s 
Dra f t  S upp lement . The u t i l i z ation o f  inland s i t e s  wou l d  
nece s s it at e  minima l u s e  o f  wet l and areas and wou ld provide 
for l e s s  probabi lity of de struct ion of wet l ands through 
oil spi l l s . Th i s  que s tion should b e  addre s sed by  DOE in the 
Final S uppl ement . 

2 .  As pos s ible  al ternate s a l t  dome crude o i l  storage s i t e s  
for f uture s torage re serves and expans ion , t h e  F i n a l  S uppl emen t  
should cons ider the pos s ibi l i ty and practicab i l i ty o f  u s ing 
off-shore s a l t  dome s lying within the Gul f  of Mexico . 
Fe a s i b i l ity and potential  impacts should b e  d i s cus sed in the 
Final S uppl ement . 
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Other Cons idera t i ons 

In d i s cu s s ing l and use for the proposed S PR expans ion , the Draft 
Supplement s tates that approximate ly 2 2 6 0  acres or 3 . 5 s q uare 
m i l e s  of l and d i s tributed throughout the Gu l f  coa s t a l  s tate s 
wi l l  be used . To a s s i s t  in e ffe c tive ly evaluating overa ll  
environmental impacts , the s tatement wou l d  be s tr engthened i f  
th i s  total amount o f  l and was iden t i fied and categori zed into 
segmented amo unts according to  exis ting l and use , and s tate 
location . Thi s  wou l d  as s i s t  EPA in e v a l uating the ove r a ll 
impact of the proposed expan s i on . 

C-15  
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Northern Arizona Council of Governments 
P.O. BOX 5 7  • FLAGST AFF. AZ - 8600 t • (602) 774-1 895 

W I L L IAM C. W A D E  
EXECUTIVE D IR ECTOR R egiona l A - 95 R e view 

TO : 

RE : 

Ms . Jo Youngbl ood 
Ari zona State Cl eari nghouse 
1 700 W.  Was h i ngto n , Room 505 
Phoen i x ,  AZ 8500 7 

�jec t :  FEA , S trateg i c Petro l eum Reserve Off�ce 
Stra teg i c  Pet ro l eum Reserve 

S . A . I ,  # :  77-80-0047 

The No rthern Ari zona Cou n c i l  of Go ve rnme n ts ( NACO G )  h a s  compl eted 
i ts A- 9 5  Rev i ew and Commen t  upon the above p roj ec t .  Ac t i on taken 
on th i s  p roj e c t  no t i fi ca t i on i s  as fo l l ows : 

c=J Propos a l  s u p po r ted a s  d e s c r i bed on the SF-424 and a ny a ttacnmen ts . 

c=J P ropo s a l  i s  suppo rted wi t h  ce rta i n  recomme nda t i on s , p rov i s i on s , etc . 

X No commen t .  

c=J P ropo s a l  i s  not s up po r ted . 

Pl ea s e  b e  awa re tha t NACOG r e s e r v e s  the p rerog a t i ve o f  ma k i ng 
add i ti ona l comme n ts s hou l d  n ew i n fo rma t i on  become a va i l abl e to 
th e Age n cy .  

The No r th e rn A r i zona Cou n c i l  o f  Go v e rnme n t s  ha s a p p recia ted th i s  
opportu n i ty to rev i ew and commen t  on th i s  p roj ect.  

� 
Tha n k  yo u � . r/!n ()l C.WC� 
Wi 1 1  i am C .  Wade 
Execu t i ve Di rector C-2 1 Da te : __ No

_
v
_

,
_

l .:--. _1_9_7_7 ___ _ 

nIlS A-9S REVIEW IS SUPPORTED III PUT BY A tUl 701 PLANNING GRAIIT . 
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Mr . W e s ley E .  S teine r ,  

S ta te Wate r C ommi s s ion 

222 N .  C entral Ave . Suite 800 
Phoenix, A r i z ona 85 004 
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Mr. RXert Jantzen , 
Garre and Fish Dept. 2222 W. Greenway 

Director 
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OFFICE OF 
O F F ICE O F  THE 

GOVE R NO R  
ECONOMIC PLANNING AND DEVEL OPMENT 
1 700 West Wash i ngton • Executive Tower • Room 505 • Phoenix, Arizona 85007 

D e c emb e r  12 , 1 9 7 7  

Mr . � i ch a e l  E .  Caros e l l a , 
As s o c j a t e  A s s i s tant Admin i s t r a t o r  
Fed e r a l  En ergy Admi n i s t r a t ion 
S t r a t e g i c  P e t r o l eum Re s e rve O f f i c e  
Wa shing ton , D .  C .  204 6 1  

Re : S t ra t e g i c  P e t ro l eum R e s e rve 
S . A . I .  # 7 7-80-004 7  

Dear : Mr . Caros e l l a , 

En c l o s e d  is a copy of a r e s ponse c on c erning the above proj e c t  whi ch 
was r e c e iv e d  By us a f t er our S i gnof f to you . 

S incerely , 

Mr s .  Jo Youngo loo d , Sup ervisor 
Ar i=ona S t a t e  C l ea r inghouse 
JY: s s  

Enc l .  
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S ' P  1 R A-Sc�. C- SorKI.1 11''''00. OlstrtCt t r ate gl c e t r o  eum e s e rve I- In,,,,,... M-Co"''''un.IY Ac:''.n ..... _ 
C- Swbst.t. OIJrnct 1- MI9"'tr ECSUCl1.lO,...1 

The Fed E�e r q y  Admin p r op o !; e..$ iO imtl,le mf!]lt the ���n'v J-. :�:,��r;:;" 
� t r a t e l7 iJ;  .e r t> le UITl. R e s e rv'e � 'l l t  e l '

f
l-'l�t,t_ ,!j ..Qr

L
'th e l  F - Sc""or o. .. "", K-O.-c Lne r g 'l' .t-' o  c y  anc Cons e rvation Act 0 ., ( :l  (.t-' .  • I 

� 94 - 1 6 :3 ) .  The purp o s e  o f  the r e !; e rve i s  to miti g ate I (Sp�Ci{y}._..::F...:::e.:d:...::e'-'ro.;a===-l ___ �-..,. __ 

� the e c on cmi c impa cts of an y futu rE: inte r rupti on s o f  I Enm approprll1rt ierm IK1 
cc p e t r o leum impo r t s . 9. Type of 'Ulst.nce 
-" _ _____ - .  A-Basic Grant O-Inlurance 
c 

- ------- . - . - - -. -. ---- - -'-.- - - B- Supplernenta I Grant E-Other .2 C- Loan Enrer approprilzre I�rrer(s) rn 
� ��----�--�--�----�----�--�---------------C����--�--�--���----�--------���------���==� :. 10 .  Aru of project im�ct (Nam�sofc/li�s, counlles, srares. �rc.) 1 1 .  Estimated number 12 .  Type 01 application 

of persons A-New C- ReVISion E- AugmenUtion benefiting B- Renewal O-Cont lnultlon 0 Statewi d e , A ri z ona Enrer apprf)priDre le(/�r 

13 .  Proposed Funding 14 . Cong�sslonal D istricts 01: 15. Type of change For 12c or 12e 
J-a -. -:F�e-d-e'--r .-I-,--,S---..-..:.------.-OO-),.-I ' .-A�P-D-I I�ca-n-t-----T:-b-. -:P-ro-I-e-c:t

-------i A-I ncrease Dol l ars F -0 ther Sp�cify· 
J-----f--'-------..c.;;,;,J B- Oeerease Ool lal'5 

b . Ao.ooiicarn .001 Multi Multi C-Increase Duration J---,�---t---------::7=-::"""��-"""-'---"'-;1�'7"'-"-""-''------i 0- Decrease Duration c State .00/ 1 6 .  Prolect Sun I 7. Prolect E-Cancell.tlon 1------,.------------,,00":'1 Date Year month day I Duration d. Local , . 1 9 i Months 
Elller appro· 
prilne le(/�r(s) 

e Other 1 .001 1 8. Estlmat� date J-.....;�----t------7----�-< to be submitted 
TOt�1 S 1 .oc. to federal agency 1 9  

Year IfIOnih d.a re 19 .  Existing leder.1 identifiClt,on number ... 
0:::0 

20. Federal ,gency to receive requOSt (Name. CII). sra re. :IP code; 1 2 1 .  Remarks .dded 
e yes 0 No 

1 22 a. To tne best 0; my knOWledge anc � .  bel ief ,  dan In tn ! s  preapOl lc3t lon i ! b I f  "!:;:jUl reo by O M S  C,rC'oJ la r  A,·95 th I S  aCo l lC2 ttOn "",as SUbmltad. ! pursuan t  to Instructions there in ,  to appropr iate c iear !ngt.ouses and 
No Respons� 

r�sponu aI/a ched = I The . apoi lca t ion a r� true and correc t .  �ne � ,I Applicant document nas Deen Cu ly author rz.d 1 1 1  0 0 - Certif ies by tr.e governing DOCY of tne aPDI ) ·  i I That cant and tr.e apD l lca�t wo l l  complv 12 1  0 0 
a l !  responses are artacheo: 

to) i With the attacnec assurances It  ,ne 0 0 • ) ass ,sta nce 's aODroveo r:n 
� �----�����--------------�----------------------�--------------. 23. I a. Typed name anc tit le l b . S.gnature I c. 

� 

Cenifying 
represan· 
:i�Iw'e ! I 

24. Agency n.me 

26. Organizational Unit 27. Admin istrative offiCI 

Due signee 
Year month dIIy 

1 S  
25 Year monrh da>� 
Application 
received 1 9 
28. Feder.1 appl,cauon 

ident ification 
� �----------------------------------------------�----------------------------------��-=--------------------
-cc'" 29. Address 30. F lderll grlnt 

identification ,. 
u �--------------r--------------------------------r------------------��------__ �--��------��------� __ -� II' 31 . Action Ukln 32. F unding Y�ar monrh day 34. Year monrh diJ ,v  

Startl� � D •. Awarded a . Federa l  ! S .00 33. Action datI 1 9  d.u 1 9  � 0 b .  R e  jected :=b=. ="'==PP=I=I ca==n=t===================.0=0=:1t-3-S-.-=C-o-n-u-c-t"CI-0-, -a-d-d-, t-,0-n-a-I-,n-l:-o-r-m-.-tl-o-n---�-::3-::6-. ---'-;y"-e
-
a
-
r -mo

-
n
-

r
"'
h

-
d
"'
a
-
y 

:. Dc. Returned lor c. State I .00 I (Nam� and r�l�pJU>lu nu mber) �;t�j� 1 9 
ilmend",ent d. Local 

;..---------' 
. 
.:.
0
.:.
0
"'" 

37. Remarks .dded (]d. Deferred 
_ n.. •. Other .00 "'� �3"'�8_. __ �· __ 

W
_

i
_
th

_
d
_r_

aw 
__ 

n 
__ �I,--. ____ T�0�t.:.a_,I --�S------------__ �'O':'O�L-________ � ______ -r __ -:: __________ -J __ ��[] __ Y_n ____ [] ___ 

N
_e ______ __ 

F�eral Igency 
A-95 .ction 

424·1 01 

I .  I n  uk lng above actio n .  ilny comments rece,ved from clea"ng· b. FeCerill Agency A·95 Off:cIII 
houses were conSidered. I f  agency response IS d�e under provlllons (Na me and rel�phone number) 01 Part 1 ,  OMS Crrcular A·95, It has Deen or II being mace. 
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.Mr . Frank Servin , Exe c .  Dir . 
Di st �i L  . rv Counc i l  of GoV ' t� 
3 77 South Main S t . , Room 2 0 2  
Y� , Arizona 85364 

A�izc�a S ta � e  C le a:��;ho� e 
1700 �';es� �';as�i::;�=:: S �=-e e t ,  ?...:: c� 5 C 5  

pncer.i x ,  A= iz ��a S S C C 7  

;:.e ;:-:O��!':ll; �r-:� ·��O� : �  ; � :-:.:  � :-..c � ::: p :-:.s ..;i :·t)u: : ! : �C'"J 

$tl:. No . 7 7 - 8 0 - 0 0 4 : 
,Economic Sec . ARIS 

Indian Af fairs Water 
Game & Fish AORCC 

Power 
Land 
Parks 

lMineral Res . Heal th 

lAg . & . n9rt . 
I 

Bureau of Mine s  iAz . Mir.�n g  As s r. 
Arid Lanes S tudi e s  
Environr,e ntal S t� d i e s  
Ar chae o l o c i ca l  Re se arch 
SW Mi n e ra l s  EXDloration 
T r an s 'P 0 rt��� 
Mu s e um  of Northe � n  Ar1Z0na 
Ren ewable Na�ural Resour c e s  

Atty Gen 
Admin. 
S ol a r  En e r g )  
En e r g y  P r og 
Oil & Ga ! C c  
R e venue 
Educati on 
E m e r g e n c y  S 

C e nte r fo r F, 
Affai 

OEP.AD -. R . King e  

� /Q'1 ': OI\S 

:!'ie L"n?or...Jl:c.: � f  i� .:.o::::i:'u:':on t::> S�:e  .:!�d/�r ��l�C: ��Jl.i :l�'; :::i!�'itS 
its :1c..::o� \v1�" :!:!y l?p�c::Le �� .... , orce: or !"=l!.!utic.c ;;it= "N::';C!l you :..-: :��.l.:.:lr 

:n:� TH I S  FO R>' ;.� !D  C:,:E X E?QX COp y to ::.! �::...-':_;g::� � ::;j !�!�: �'1:t� 17 v/o r- k i n o  d2YS fr'or.: the c!:r�e no t� �ove� 
� n�:� :,. .... : c!��:-i:.g .. :�c �  :! Y'=>U ;.�eC :\,l'::::.e:' l!".fOr:7:�:lcn or cC':":::Oj� !�"7;e f;jr ::" l:-:r.'. 

10 com",tnt on t� ;:roje-:: 
':op0s.ll is �:; ?ror.!'d l.S \CoTl:!::l 
:Orn:':'ler.!s 13 i:lcict;:c :e�.;)w 
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' fU' . Trank Servin , Exec . Dir .  
- Di st ri c t IV Counc i l  o f  Gov ' t :: 

3 77 South Main S t . , Room 2 02 
Yuma ; Arizona 8 5 364 

S,ata "-7:>,'=01\ .:t.:::';'=:: ':'-'A.!� --.fi/!ffJ!ft'!1W;/ 
I c I , 2. \ 1 /  . St&!: AZ No . 77  8 0 - 0 0 4 7 

. 

Economi c Sec . AJP, IS 
'Mineral Res . Heal til 
G��e & Fish AORCC 

Power La.r.d 
Parks 

A=i = c � �  S t a � =  C l e a=��;�c�s a 
1 7 0 0  t';e s -=  �';as�.':"�; -::::: S ::- ; e t ,  
Phoenix, � i zc�a 8 5 2 0 7  

?..::: c::! 5 C S  
'I Indian Affairs Wa ter 

lAg . & Fiort . Bureau of Mines 
Az . Mining A� s ' r.  
Ari d  Lanes Stud i e s  
Environmental S t�di e s  
Archaeoloci cal Re s e arch 
S\y Min e ra l s  Expl orati on 
T ra:r. 6 p o rt2.S�r. . =-. 
Mu s e um  o f  Nortne � r.  Ar� zona 
Re�ewabl e Natural Resources 

:�e ���l�',) -ef:!C": �;on :� ;�::.l : ::d  :;;: Pi:.) \) {  �" "'IJ: :j �::C"1 
t�e L" r'or...l.Ct..: �i :� ..:.o:;:::-" �:':OQ �o S �t! �nd/�r !1.-e:awic: ,jo1h l�': =:'i!�'ies 
Hl :.c.:�� 'V;�"1 4::!Y 3�piic:.:!! !ZW, ore:: or :�:!�jCD �-itb w�c� yOi.! !r! [.;::-:.i.!..:.:1r 

-W T S  c r· .... · '  � · l n  C " �  X r-:;IiX  Cnu c v  ' 7  I • �rc;-:: � 1 1 - I V l"o.l , r.; \ U  :'t :" � , \ V , I :0 ��e �e=---_;g:-.o� ::j !lt�: :."u::. . V/o r ,, ;  n o  
jn!::: :..�e ::�l.ri.::�;c �  :! you �.�eG [u.::.':== i.!"lO�:l�iCfl o r  3 C ':'; ::Oi..:ll ::"7.e ;or :�.;�:":ot'. 

10 co�",ent 0:: t:w prcje-::: 
;opos:ll i.s .)',,; ?ror:�� loS ''':'Tj �!::n 
:Orr:::-:e!":�s :.s :�C�C:ll� ::�!,:,w 
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c! �ys 

Arty Gen 
Admin . 
Sola r En erg y 
En e r g y  P r og 
Oil & Ga s C o: 
R t' ..-enue 
Educati on 
Eme rgency S, 
Ce nte r fo r P".:. 

Afiai 

OEP AD -. :R .  Kin g e :  

� lQ'1 lCY\S 



ARIZONA- (---=���\ OFFICE Or 
� \-- >�. ) ECOf.JOltIiIC PLANNING AND DEVELOPMENT O F F ICE 

OF THE 
G O V E R N O R 

�_ -,,-c - c. _' _' -0.)._ . . .. -. _ _  :l"'.':'l- _"'·� a...l- ._�.·.':"t ·::-.Y_::''':_ . .  ��_:-.:�=::."!--..:. �. -:..,.. -..:.......z\... .. '·_=:'�:: .... '9!_-...... -����.:: . .!..t,;..-_-......e -Ik'r'i""'Sh-- r"',,'W"'S ........ _......rT'J ·: 

1 700 \".'est Wash i n gton • Executive Tower • R oom 505 • Phoe n i x, Ari zona 85007 

D e c ember 1 3 , 1 9 7 7  

Mr . Micha e l  E .  Caro s e l l a  
As s o c i a t e  As s i s t ant Adm in i s t r a t or 
Fed e r a l  Ene rgy Admin i s t r a t ion 
S t r a t e g i c  P e t r o l eum Res erve O f f i ce 
Wash ing t on , D .  C .  2 0 4 6 1  

R e :  S t r a t eg i c  P e t r o l eum Re s e rv e  
S . A . I .  # 7 7 -8 0- 00 4 7  

Dear : Mr . Caro s e l l a ,  

En c l o s e d  i s  a c opy o f  a r e s p o n s e  c on c e rn ing the above proj e c t  \."h ich 
.. 'as r e c e iv e d  by us a f t er our S i gno f f  t o  you . 

S in c erely , !10�0!JMut/ld'J 
Mr s .  J o  Youngb lood , Superv i s o r  
Ar i �ona S t a t e  C l e a r inghouse 
JY : s s  

Ene 1 .  

C- 4 6  



De?"'- . 0 1.  l'\.e v� n u� 
. s tate C apitol B l dg . 

p�oe n i x ,  AZ 8 5 0 0 7  

.:'. :: i :: :: :: ="  S :a-=e C l e � :" :1 ;=-. =!.!se 
2 7 0 0  K e s �  � a 5 � ��;�=� S �= e e t ,  

8 5 C 0 7  

R E C E \ \f [ D 
I Ci '1 � \�77 

r � , �,,- , ' r ',;i Or RE.V lNUE 

RcC:7l 5 C S  

, 4- \  

Economi c  Sec . AP.IS 
IMineral Res . neal th 
Game & F i sh 1t.ORCC 

Power 
Land 
Parks IIndian Affairs Water 

lAg . & Hart . Bur e au o f Mines 
: A z . �ir.ing As s ' n  
'Arid La n es S t u  .. i e s  
Envi ronMen t a l  S tu d i e s  
Archa e o l o o i c a l  Re se arch 
SW Mi� e ra l s  Expl o r a ti on 
T r a::1 s :J o rtat!-o t1 . 
Mu s e um '  o f  N o r t� e � n  Ar�zona 
Renewab l e  N a tu r a l  Re sources 

Atty Gen 
Admi n .  

, , 

Solar Ene r g y  
En e r g y  F r o g  
Oil & Ga s Cons 
R e venue 
Ed u c ation 
Eme r g e n c y  S e n  
Cent e r f o r  Pub 

Affai r s  
OE PAD · 

R .  King e r y  

- ,, '  . [ L e '·.r: · · · · ·  
:5 ;:=j:::-: � : � :��i� : _ .Y � 'J  ::ir : !'r:�-;.r :"'--::l � r.=. !��. ?!�.: :·;��t!  :...s to :  

lJ? �9 l'ons 

, {  7-r: ;1 I , . L l. t ',- '" � 

D:!:..: _ _  . . .  " _ .  _ .... . _ _  . .  __ .. . .  _ _ _  _ 



MENORAJ";Dl1}l 

T O :  Lyn n  Ford , E xe c u t i ve A s s i s t a n t  

FRON : Sam Coh e n , Tax Ana ly s t  

DATE : D e c em b e r  7 ,  1 9 7 7  

S U B J ECT : S t r a t e g i c  Pe t r o l e um Re s e rve , T i t l e I ,  Pa r t  B ,  o f  the 
E n e r !. y Po l i c y a nd Con s e rva t i o n  A c t  of 1 9 7 5  (P . L . 94 -
163)  AZ 7 7 - 8 0 - 0 04 7 

Th e F e d e r a l En·� r g y  Ad m i n i s t r a t i on ,  S t r a t e g i c  Pe t r o l e um Re s e rve 
O f f i c e , Wa sh i n g t o n , D . C .  p r opos e s  to i m p l eme n t  T i t l e I ,  P a r t  B ,  
o f  the Ene r g y  Po l i c y  a n d  C o n s e rv a t i o n Ac t o f  1 9 7 5  (Pub l i c Law 
94 - 16 3 .  Th e p u r po s e  o f  th e r e s e rve i s  to m i t i ga t e t h e  e c onom i c  
im p a c t s  o f  a n y  f u t u r e  i n t e r r u p t i o n s  o f  pe t r o l e um i m p o r t s . 

A s t u d ), o f  t h e  i m p a c t  o f  e n\' i :  o nme n t a l a s pe c t  wa s mnd e a n '"  tb e 
s t o r a ge o f  1 5 0  n� i l l i o n b :3 r r e l s  o f  o i l  by D e c e mb e r  1 9 7 8  a nd 5 0 0  

m i l l i o n  b a r r e l s  o f  o i l  by D 2 c cmb e r  1 9 8 2  i s  s ch e d u l e d . Th e p r o 
g r a m  u id e r  t h e  L m  i s  e � s p :r t i a l  f o r  th e e n ", r gy prob l ems th a t  H e  
a r e  f a c i n g  t od c: y  n nd i n  t l 12  f u t u re . Th e  D £ pa r tne n t  o f  R e v e n ue 
s h ou l d  h a v c "no ob j e c t i D 71 S  t o  th i s  p r o p o s a l  a nd s h o u ld be i n c l i ne d  
t o  a p p ::.- o v e  i t .  1 ;0  F e d ':' �' i3 1  f u ,ld i n g  a p p r ov a l h a s  b e e n  r e q ue s t e d . 

S C l t s  

C- 4 8  



W

1�/�� if \ 7' �� �-' <-STATE OF FLOR IDA � -- j "  d � ..;Q 1.l  �'l r -:l !m 1 \\ - '-- " "J I 

_ �. _  . .  _ ,� rpa rhnrnt of i\lttltinis t ratioll -- OCT l 0 1977 ' 

TO: 

FRO!>l : 

SUBJECT : 

, .  " Divis ion of State Planni ng 
. t660 
\ 

Apalachee Parkway • IBM B uilding 

TALLAHASSEE 
32304 

t t ( 9 0 4 ) 4 8 8 - 2 3 7 1  

H a rmons S h i e l ds' 
Dept . of N a t u r a l  Re s ou:-ce s 
Cro ... n B l d g . 
Ta l l a� a s � e e , Fla .  3 2 3 0 4  

Bureau of Intergovernmental Re l at ions 
- - I  / / '  .� .,  c;-

• " --. I L , I ',,/ .-
SAl : _ L- ( - < ,  1... -

DUE 

DATE : 

DATE : 

l , _ I .  -:E [; ; , � l' JR 
D:Pi - l'Fl�u'blk:6·o. ;A.ke�Y 

Lt. Gov. J. H, "Ji m "  ,","' I I l I . me 
,retu ... ,. 0' """,l1li 1 "U.T I OM 

/e-- -0 - -,-;J 
( 

/ - , .--., -- ,  - ,  ' C  ., I i "-c - , 

P l e ase r e v i ew and comment to us on the above draft Environme n t a l  Impac t  
Sta te�e n t , copy a t t a ched . In r ev iewing the s t a teme n t , you shou l d  con s i der pos s ible 
e f fects tha t a ct i o n s  cont emp l a ted cou l d  have on ma tters o f  concern to your a ge n cy . 

If you f e e l  that a conference i s  needed for d i s c � s s i on of the pro j e ct 
or r e s o l ution of con f l i c t s , or if you have qU E:: stions concer n i n g  the s tatement , 
p l e a se c a l l  Mr .  Wa l t  Kolb at (904 ) 488-2401 . P l e a s e  che ck the approp r i ate box 
be low , a tt n ch a n y  comme n t s  on your a g e n cy ' s s ta t i onery and r e turn to thi s of f i ce 
or te l ephone " no a dverse comme n t s " by the above d ue d a t e . 

On tha t d a te , we in tend to con s i d e r  a l l  review comments r e c e iv ed a n d  
d eve lop a s t a te pos i tion o n  th e  pro j e c t .  In both te l ephone conv e r s a tion and 
Io .. i t ten cor r e spond en ce , p l e a s e  refer to the above SAl number . 

LOr ing Love l l , Chie f  
Bureau of I n tergovernmen t a l  Re l a t ions 

Enc l osure 
. * * * * * ' *  . .. .  * * * * * * * * * * * * * * * * * * * * * * * * * * * � * . * * � * * * * * * * * * * * * * * * * - * * * * - * * * * * * * * * * * * *  • •  

'I'O :  Bu reau o f  I n tergO\' c r nrne n ta l  Re l a tions 

FROM : Departmcnt of Natural Rc sourc c s 

SUDJ EC'l' : DEl S  Rcv ic;.; and Commen t s  

Comme n t s  A t ta ched 

Do te : Oct . 19 , 1917 



Pa ge 2 
November 9 ,  1 9 77 

We req u e s t  t ha t  you fo rwa rd u s  c op i e s  o f  the fi n a l  e n v i ro nmental  
i mpa ct s ta tement p re p a re d  on t h i s p roj ect . 

RGWj r/WOK/ba 

Encl o s ure 

cc : Mr . Jo s e p h  W. La nders , J r . 
Mr . Lori n g  Love l l 

S i n c e re l y ,  

I �-z-� /-- //�- . /,7 - J / " ../c // - . .  ./ '  / . ; '- :'" .- . - - . ' ' / /,,,, ,X _ 
R .  G .  W h i t t l e ,  Jr . , .<,. / 
D i  rec tor 

/ 

M r .  Ha rmon S h i e l ds 
Mr . Wa l te r  O.  Kol b 

c- s o  



L G. Whittle. Jr. 
ut Pl.ANMNC> DIIIEC10R 

STATE OF FLORIDA 

Irpartmrnt of !\llminis trattnn 
Division o f  State Planni ng 

860 Apalachee Parkway . IBM Building 
TALLAHASSEE 

32304 
( 9 0 4 )  4 8 8 - 1 1 1 5  

No vember 9 ,  1 9 7 7  

Strate g i c Petro l e um R e s e r v e  O ffi c e  
Fe d e r a l  E n e rgy Admi n i s t rat i o n  
Wa s h i n gt o n , D .  C .  20461  

Dear S i r :  

Reub1n O'D. Aakew 
'OY!.INOI 

Lt. Gov. J. H. -J1 m- WlIUamll 
McanAl" or AIIM'M'ITIlAUGlil 

F u n c t i o n i n g  a s  t h e  s t a te p l a n n i n g  a n d  d e v e l o pme n t  c l e a r i n g ho u s e  
co ntem p l ated i n  U .  S ,  O f f i c e  o f  M a n a geme n t  a n d  B u d ge t  C i rc u l a r  A- 9 5 , we 
h a v e  re v i ewed t h e  d r a ft S u p p l ement to t h e  F i n a l  E n v i ro nmental  Impact 
Sta temen t :  

Strate g i c  Pe t ro l e u m  R e s e rv e  S A l  78- 0 6 5 8 E  

D u r i n g  o u r  re v i ew we referre d  t h e  e n v i ro nme n t a l  i m pact s ta t ement 
to t h e  fo l l ow i n g  a ge n c i e s , w h i c h  we i de n t i fi e d  as i n te r e s t e d : The Depart
ment of E n v i ronme n t a l  Re g u l a t i o n , the De p a rtment of Natural R e s o u rces , 
a n d  t h e  State Energy O f fi c e . A g e n c i e s  w e re re q u e s t e d  to re v i ew t he s t a t e 
ment a n d  comment o n  po s s i bl e  e f fe c t s  t ha t  a c t i o n s  co ntemp l a t e d  c o u l d h a v e  
o n  matters o f  t he i r conc ern . A l e t t e r  o f  c omment o n  t h e  s t a teme n t  i s  
e n c l o s e d  from t h e  Depa rtment o f  N a t u ra l  Re s o u rc e s  a n d  t h e  State Ene rgy 
O f fi c e  has i n d i c a t e d  no c omments o n  t h i s d o c umen t .  

B a s e d  u po n  o u r  rev i ew o f  t h i s  doc ument we h a v e  no comme n t s  a t  t h i s 
t i me .  Howe v e r , w e  may wi s h  ·to s u bm i t c omme n t s  re g a rd i n g t h i s  p ro g ram a t  
a f u t u re d a te . 

I n  a c c o r d a n c e  w i t h  t h e  C o un c i l on E n v i ro nme n t a l  Qu a l i ty g u i d e l i n e s  
c o n c e rn i n g s t a t eme n t  o n  p ropo s e d  fe d e ra l  a c t i o n s a ffec t i n g  t h e  e n v i ronment , 
a s  requ i re d  by t h e  N a t i o n a l  E n v i ronme n t a l  Pol i cy Act o f  1 9 69 , a n d  U .  S .  
O f fi c e  o f  Ma na gement a n d  B u d g e t  C i rc u l a r  A - 9 5 , t h i s l e t t e r , w i t h  a t t a c h 
men t s , s ho u l d be a p p e n d e d  to t h e  f i n a l  e n v i ronme n t a l  i mpact s ta tement o n  
t h i  s pro j e c t . 

C - S l  



STATE OF IUJNotS 
EXECUTIVE OFFJCE OF THE GOVERNOR 
BUREAU OF THE BUDGET 

... R I N GFI EL.D 112706 

November 2 8 , 1 9 7 7  

Mr .  Mi chael E .  Caro s el l a  
As s o c i a t e  As s i s tant Adminis t r a t o r  
Exe c u t ive Commun i c a t ions 
Room 3 309 
Federal Ene r gy Adminis t r a t ion 
Washing ton , D .  C .  2 04 6 1  

Dear Mr .  Caro sella : 

RE :  Dra f t  Suppl ement to the Final Env i ronmental Impa c t  S t a t ement for 
t he S t rat egic Petrol eum Res erve ( S PR) (FES 7 6 - 2 ) , DEIS # 7 7-09- 3 0 1  

Purs uant t o  the N a t ional Envi ronmental Po l i cy Ac t (NEPA) , OMB C i rc ular 
A-9 5  ( rev i s ed ) and the ad minis t ra t iv e  po l icy o f  t he S t a t e , the r e f e r enc ed 
s ubj e c t  has been rev iewed by the approp r i a t e  S t a t e  a genc i e s . No commen t s  
we re mad e  o n  t h e  r e f e renc ed s ubj e c t . 

Thank you for your a s s is ta nc e . 

TEH : mc 

Re s p e c t f ul ly yours , 

�y-T .  E .  Ho rnbacker , Di r ec t o r  
I l l ino i s  S t a t e  Clear ingho use 
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R O B E R T  D. R AY 

Governor 
R O B E R T  F .  T Y SON 

D i rector 

STATE OF IOWA 

Office for Planning and Programming 
523 East 1 2th Street, Des Moines, Iowa 503 1 9  Telephone 51 5/281-37 1 1  

STATE CLEARINGHOUSE 

·PROJECT NOTIFI CATION AND REVIEW S IGNOFF 

D a t e  Recei ved : October 4 ,  1 9 77 S t ate App l i cation I dent i fi e r :  7700 1 0 
-------------------------

Rev i ew Comp l et ed : Oc tober ----------------�--------

E n v i ro nme nta l Impact Sta temen t ,  Stra t  i c  Petro l eum Res erve 
ra l ne rgy s tra on 

Addre s s  Wa s h i n g to n , D .  C .  2046 1  
Atten t i on : Mi c h a e l  

D E RA L  PROGRAM TITLE , AGENCY Federal En ergy Admi n i s t ra t i on 
AND CATALOG NUMBER : 

OF FUNDS REQUESTED : 

PROJ ECT 
Draft S u p p l ement to the F i na l E n v i ronmental  I mpa c t  Sta tement for Stra teg i c  Petro l eum 
Res o u rce , FES 76- 2 .  

The S t a t e  C l e aringhouse makes th e fo l lowing d i spos i t ion concerning th i s  app l i cat i on : 

/ X / No Comment Neces s ary . The app l i c ation must b e  subm i t ted as received by 
the C l earinghous e wi rh thi s  form att ached as evi dence that the required 
re view h as been performed . 

/� Commen t s  are Attached . The app l j c at i on mus t be submi t t ed w i th thi s  form 
p l us the attached comments as evi dence that the required revi ew has been 
performed . 

STATE CLEARINGHOUSE COMMENTS : 

C- 5 3 
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Federal Funds CoordinatOl--



.J U L.I A N  M .  CA R R O L. L.  R O B E: R T  D .  B E: L. L. 

CO M M O N W EA L.T .. O F  K E N T U C KY 

D E PARTM E N T  F O R  N ATU RAL R E S O U R C E S  A N D E NV I R O N M E N TA L  P ROTECT I O N  
O F F I C E  O F  T .. E S E C R ETARY 

F R A N  K FO RT, K E N T U C KY <4 0 6 0 1  

November 14 , 19 77 

Exe cu tive Commun i cations 

Room 3 309 
Federal Ene rgy Adminis tration 

Wash ington , D . C .  20461 

RE :  Late Comments on the D raft Suppl ement to the Final 

Envi ronmental Impact Stateme n t  on the Strate g i c  Pe t ro-

leum Res erve ( 7 7-32 ) 

Dear S i r s : 

The e n c l o s e d  comments were r e c e ived by our o f f i ce on the above 

me n t i oned Envi ronmental Impact Sta tement . Even though th e s e  
c omme n t s  have arrived l ate , hope fu l ly , th e y  w i l l  be c on s idered 

in the preparation o f  the Final Supp l ement on the Strate g i c  

Petrol eum Re s e rve . 

S e c retary 

dm 

Enclosure 
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MI D E � V I R ) liH E HjAL 
Pi:OT:  C T l  :, !.; 

ROll t D T  D. B E: � L  

C O M M O N W E A lT H  O F'  K E N T U C K Y  

J U � I "' N  M C "' R RO��  
G O 'lo' C . ", O _  

OEPA R TM E N T  FOR N ATU R A L  R r S O U R C rS A N D  E N V I R O N M E N TA L  PROT ECTI O N  
B U R E A U  O F'  E N V I R O N M E N TA l  P R C T E CT I O N  

TO : 

THROUGH : 

FRDr1: 

SUBJ ECT : 

J O H N  A. RO T H  
CO"" """ fSS tONEA  

FRAN K F' O R T ,  K E N T U C K Y  . 0 6 0 1  

M E M 0 R A N  D U M  

Octobe r 1 8 ,  1 9 7 7  

E n v i ro nmen t a l  Re v i ew 
Offi ce of P l a n n i n g a n d  Research 

J o h n  A.  Roth , Comm i s s i on e r  � 
B u reau of E n v i ronmen t a l  P ro t e,t i on / 

J o h n  T .  Smi t h e r ,  D i re cto� � 
D i v i s i on o f  Ai r ? o l l u t i on Con t ro l� � 
7 7- 32 , Draft S u p p l emen t to t h e  
S t ra teg i c  P e t ro l eum Rese rve 

A revi ew has been made by the Ke n t u c ky D i v i s i on of A i r Po l l u t i on 
Con t ro l of t h e  d ra f t  s u p p l eme n t  to the FE I S  for th i s  S t ra teg i c  Pe t ro l e um 
Res erve . 

The s t a t eme n t  does n o t  i den t i fy t h e  s pe c i f i c s i te where t h e s e  
a d d i t i o n a l  5 00 MM b a r re l s o f  crude pe tro l e um wi l l  be s to re d .  We w i l l  c e r t a i n l y  
be i n te r e s t e d  t o  k n ow i f  s t o r a g e  c a p a c i ty a t  C e n t r a l  Ro c k  M i n e  ( F aye t te C o u n ty )  
wi l l  b e  i n c re a s e d  f rom 1 4  mIT. b a r re l s .  A l s o ,  we wou l d  l i k e t o  k n ow i f  t h e  
termi n a l  c a pa c i ty a t  Ta tes Creek wi l l  be i n c reased . 

I n  s p i te of good obj e c t i ves a s s o c i ated wi t h  t h e  S P R , the amoun t 
of hyd ro c a rbon em i s s i on s  t h ro u g h out S E  U . S . A .  wi l l  de l ay a t ta i nmen t o f  the 
photochem i c a l ox i d a n t  s ta n d a rd s .  

s t a temen t .  
W e  t h an k  yo u fo r g i v i n g u s  t h e  opportu n i ty t o  rev i ew th i s  

J TS : PD : k l  



Joseph P. T .. sdale 
Governor 

State of M issouri 
O F F ICE OF ADM I N tSTRATION 

JefferlOn City 65 1 01 
Gary O. Passmore, Director 

Division of Budget and Planning 

November 8 ,  1 9 7 7  

Mr . Michael E .  Carose l l a  
Associate As s i stant Admin i s trator 
Special Programs 
Strategic Petroleum Re serve 
Execu t ive Commun ications 
Room 3 3 0 9  
Federal Ene rgy Admi n i s tration 
Washington , D .  C .  2 0 4 6 1  

Dear Mr . Carol s e l l a : 

S ub j e c t : 7 7 1 0 0 0 2 6  

The Division o f  B udge t and P l anning , a s  the des ignate d State 
Cl ear inghouse , has coord ina ted a revi ew of  the above referred 
draft environmental impac t  s tatemen t  wi th  var ious concerned or 
a f f e c ted s tate age nc ies pursuant to  Section 1 0 2 ( 2 )  ( c )  of  the  
National Environmental Pol icy Act . 

None o f  the state agenc ies invo lved in the review had comment s 
or recomme ndations to of fer at  thi s  t ime . 

We appreciate the opportuni ty to review the s t at emen t  and ant i
c ipate receivi ng the final  envi ronmental impact stat emen t when 
prepared . 

S incerely , / J � '  t!.4 
--::' ;, /� / ,) " . . . >(·1 

.�-;-.. :.i1Y t- " ,.;>U.".,.�' -<;7 
George Lineberry 
Chie f ,  Grants Coord ination 

C- 5 6  



�t'ltr of Nrm 3Jrrgry 
D E PA RTM ENT OF COM M U N I TY AFFA I RS 

PAT R I C I A  Q. S H E E H AN 
COM M I SSI O N E R  

Mr . Michael E .  Caro s e l l a  
As s o c i a t e  As s i s t ant Admin i s t ra t o r  
Special Pro grams 
S t ra t e g i c  P e t ro l eum Re serve 
Federal Energy Admini s t ra t ion 
Washing ton , D . C .  20461 

RE : OSRC-FY- 78-333 

Dear Mr . Caro s e l l a : 

Oc tober 2 7 ,  1 9 7 7  

3 6 3  WEST STATE STREET 
POST OFFICE BOX 2 7 6 1  

TRENTON, N.J. 0 1 6 2 5  

In ac cordance wi t h  the U . S .  O f f i c e  o f  Management and Bud g e t  
Ci rcular A- 9 5  Revised , your Environmental Imp a c t  S t at ement f o r  
S t ra t e gic Petroleum Res e rve d e s i gnated app l i c a t ion OSRC-FY- 78-333 , 
has met the S t a t e  o f  New Jersey ' s  Clearinghouse requiremen ts .  

We have circulated this Proj e c t  No t i f i c a t ion t o  the appropriate 
S t a t e  agenc i e s , none o f  which have vo iced any obj e c t ions . 

RAG : b r 

Very t ruly yours , 

uf ��.�1� �� ReVie��;d r r 

C - 5 7  



.TATE 0,. NEVADA 
GOVERNOR'S O F F I C E  OF PL.AN N I N G  COO R D I N ATION 

CA�ITOI.. B U II..C I H IO ,  Roo .. 4 5  
Cot.PlTOI.. CO"�I..D 

CARSON CITY, N EVADA 897 1 0  
(70% ) 885-48 11 5  

November 1 5 ,  1 9 7 7  

Exe c u t ive C ommu n i c a t i o n s  
Room 3 3 0 9 
Federal Energy Admi n i s t r a t i o n  
Wa shington , D . C .  2 0 4 6 1  

RE :  SAl NV # 7 8 8 0 0 0 2 0  - Dra f t  Supp l ement t o  the F i n a l  E I S  
S t r a t e g i c  P e t r o l e um Re s e rve 

Gent l emen : 

Thank you for the oppo r t u n i t y  t o  r ev i ew the above ment ioned 
pro j ec t .  

The S t a t e  C l e ar i n g ho u s e  ha s pro c e s sed t h e  Env i r o nme n t a l  Im
pact S tatement a n d  h a s  no c omment . Ba sed on t he in forma t i o n  
contained t he r e in and t h e  re spon s e s  o f  i n t e r e s ted p a r t i e s ,  the 
propo s a l , as of t h i s  d a t e , is found not t o  be in c o n f l i c t  with 
the State ' s  p l a n s , g o a l s ,  o r  o b j e c t ive s . 

Bruce D .  Ar k e l l  
S ta t e  P l a n n i n g  Coord i n ator 

BDA/p f 

C- 5 8  



STATE OF NEW MEXICO 

STATE P LA N N I N G  O F F I C E  

LEILA ANDREWS 
STATE PLANNING OFfiCER 

E x e c u t i ve Commu n i c a t i on s  
Room 3309 

GREER BUILDING 
505 DON GASPAR AVE. 

SANT A FE 87503 
(505) 827-2073 

N o vember 1 8 ,  1 9 7 7  

Fed e ra l  E n e rgy Admi n i s t ra t i on 
Wa s h i n g t o n , D .  C .  204 6 1  

Ge n t l eme n : 

JERRY APODACA 
GOVERNOR 

T h a n k  you for t h e  o p portun i ty to c omme n t  o n  the S t r a t e g i c  Petrol e um 
R e s e rve d ra ft e n v i ronme n ta l  i mp a c t  s t a teme n t . We h a ve s e n t  c o p i e s  
o f  t h e  s ta teme n t  t o  t h e  fol l owi n g  S t a te a ge nc i e s :  E n v i ronme n t a l  
I mp ro veme n t  Age ncy , E n e rgy Re s ou rc e s  Boa rd , a n d  P u b l i c  S e rv i c e  Com
m i s s i o n .  Comme n t s  a re e n c l o se d  from the E n v i ron me n t a l  I mpro veme n t  
A g ency . 

S i nc e  the r e s e r ve wo u l d not be s t o red i n  New Me x i c o ,  a n d  a t  th i s  
po i nt ,  wo u l d n o t  be tra n s po rted t h rou g h  New Me x i c o ,  we h a v e  no comment . 

K\� : J EH 

E n c l o s u re 

S i n c e re l y ,  

Ccl..e. Wi  c.W 
Kate W i c ke s  
Re s o u rc e s  P l a n n i n g 

C - 5 9  



State of New Mexico 

HEALTH and SOCIAL SERVICES DEPARTMENT 

MEMORAND UM  
. 

To: . K a t e  W i c k e s , S . P . C .  Date : 1 1 - 0 7 - 7 7  

Fr.om: Ch a r l e s  A .  M a r q u e z� 
RE : Draft S u p p l ement to th e FE! S tra te g i c Petrol eum Res erve 

Su�e�: Th i s  p r o p o s e d  a c t i o n w i l l  n o t , i n  i t s p r e s e n t  f o r m , a f fe c t  N ew 
Me x i c o  d i r e c t l y . N o n e  o f  th e o i l  w o u l d  b e  s t o r e d  any c l o s e r t o  
N ew Me x i c o  th an T e x a s  ( G u l f C o a s t )  o r  L o u i s i a n a  ( E a s t C o a s t ) . 
Th e r e fo r e , w e  h av e  n o  c omm e n t s  a t  th i s  t i me . 

C- 6 0  



North Carolina -�J� Department of Administration� 
116 West Jones Street Raleigh 27603 

James B. Hunt, Jr., Governor 
Joseph W. Grimsley, Secretary 

N ovember 4 ,  1 9 7 7  

Mr .  �i cha e l  E .  Caros e l l a 
As s o c i ate As s i s t ant Admi n i s t rator 
Spe c i al Prog r ams 
Strateg i c  Petrol e um Re s e rve 
Exe c ut i ve Commun i ca t i on , Room 3 3 0 9  
Fede r a l  Ene rgy Admi n i s tra t i on 
Wa shi ngton , D .  C .  2 0 4 6 1  

Dea r M r . Caros e l l a : 

Division of Policy Development 
Elmer Johnson, Administrator 
(919)  733-4131 

R e :  S C H  Fi l e  N o . 1 6 7 - 7 7 ; Dra ft Supp l e 

ment t o  the F i n a l  E I S  Strateg i c  
Petrol e um Re s e rve 

T h e  St ate C l e a r i ng h ou s e  ha s r e c e i v e d  a nd r e vi e\V � d  t h e  ab ove 
r e fe r e n c e d  p r oj f' ct .  A s a r e s u lt o f  t hi s  r e vi ew ,  t h e  Stat e 

C l e a r i ng h ou s e  fi n d s that n o  c onun e nt i s  n e c e s s a r y  o n  t hi s  

p r oj e c t  a t  t h i s tim e .  

C B : m w  

Si n c e r e  l y ,  

/? ./1 <.../Iv't--/'vev Ie .c....: - . - . - ., -t::t;: � . V · � '-' 

C h r y s  B a g g ett ( M r s )  

C l e a r i n g h ou s e  Supe r vi s o r 

C- 6 1 



- .-
;. <:: 

N Or. -f H  DA KOTA STATE PLANNIfY:G DIVISION 
� T  / .  ' l  C A f' l O � - N I N T H  F L O O R - B I � M A R C K .  N O R H.(  D A K OTA-58)� 5  

, 0 1  ·224·281  8 

Novemb e r  4 ,  19 7 7  

S TATE INTERGOVERNHENTAL CLEARINGHOUSE "LETTER OF COMMENT " 
ON PROJECT REV IEW IN CONFORMANCE WITH OMB CIRCULAR NO . A-9 5 

To : Fed e r a l  En e r gy Admin i s t r a t i on 

S TATE APPLICATION IDENTIFI ER : 7 7 1 00 6 9 8 3 6  

Mr . Ba r ton R .  Hou s e  
Deputy A s s i s tant Administrator 

f o r  Op erations 
Fede r a l  Energy Admin i s t r a t ion 
2 000 M S t r ee t , NI-! 
Wa shing ton , D . C .  204 6 1  

Dear Mr . Hous e : 

Subj e c t :  Draf t Supp l emen t t o  the Final Env ironmental Imp a c t  S ta t ement 
by the Federal Energy Admin i s t r a t ion for S t r a t e g i c  P e t r o l eum 
Reserv e . 

This Dra f t  EIS was r ec e iv ed in our o f f ic e  Oc t ober 6 ,  19 7 7 . 

In the p r o c e s s  o f  the A- 9 5  r ev iew , the a t t ached c omment s  were r e c e ived 
f r om the A t t orney Genera l ' s  O f f i c e  and N'D Geo l o g i c a l  Survey . 

This d o cument and a t t a chment c ons t i tute the c omment o f  the S t a t e  Inter
governmen t a l  Cl ea r inghou s e , made in c omp l iance wi th OMB C ir c ular N o .  A-
9 5 .  The ND S t a t e  I n t e r governmenta l Clear inghouse reque s t s  the oppor tu
n i t y  for c omp l e te re- rev iew of app l i c a t ions for r enewa l or c ont inua t ion 
g r an t s  or app l i c a t ions n o t  subm i t ted to or a c ted on by the f und ing 
a g ency w i thin one year a f ter the d a t e  of t h i s  l e t t e r . 

Sincerely your s , 

�� t1.d� 
Hr s .  Leonard E .  Banks 
A s s o c ia te P l a lUler 

LEB/mm 

At ta c hment 

C- 6 2  
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NDSic rORM B (9/7 1) 

FRO M :  STATE INTERGOVERN MENTAL CLEARINGHOUSE 

STATE PLANNING . DIVISION 
STATE CAPITOL 
BIS MARCK, NORTH DAKOTA 5 8 5 0 1  

ENVIRO N MENTAL I M PACT STATEMENT TO B E  REVIEWED 

PNRS N O .  

Date Recel' , 
1 0 ':' , -, 

TO: ______ M�r�.--G-a-r�y-H�el�g�e-s�o,n--�77------------------------------
Attorney Genera l ' s O f f i c e  
S t a t e  Cap itol 

ISSUED 
BY: ___ F_e d

_
e_r

_a_l __ 
E_n_e_

r_gy 
__ 

A_d_m_i_n_i_s_t_ra_t_i_o_n ________________________ _ 

____________________ DATE:  Octob er 1 1 ,  1 9 7 7  
NAME O F  
PROJECT: Draft Supplemen t t o  t h e  Fina l  EIS for Stratezic Petroleum Reserye 

The a tt a ch e d  Environment al Impact Statement i s  referre d to your a g ency for review a nd 
pos s ible comment s .  If you consi der it s a t i s factory , ple a se check the box labele d ,  
" no comment . " Otherwi se , ple a s e  check one o f  the other appropri ate boxe s . Yo ur 
cooperation is a sk e d  in completing t hi s  memo a n d  re turning it  to the State Intergovern
ment a l  Cle aring house within 1 0  days from date of receipt . If no re spon s e  i s  receive d 
within 1 5  day s  of date of notification it will be a s s umed you have no comment . 

�ment 

! I Comment s submitt e d  herewith 

o Meeting de sire d with applicant 

1 .  Specifi C comme nt s which are to be attached to the review s tate ment which will be 
s ubmitted by t he State Intergovernmenta l Clearinghouse: ( U s e  reve r s e  s i de or 
separate s hee t s  if nece s s a ry" � �:r �.; � .. 

�� � " $  t.t �wJJMrI �1:i� 
0'1 v..w., ';1..0 t� , . � '{ 

2 .  Rea s o n s  w hy me eting i s  de sire d with applica nt: 

C- 6 3 
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FRO M :  STATE INTERGOVERN MENTAL C LEAiUNGHOUSE 
STATE PLANNING DIVISION 
STATE CAPITOL 
BIS MARCK, NORTH DAKOTA 5 8 5 0 1 

ENVI RON MENTAL I M PACT STAT E M E NT TO BE REVIEWED 

TO: 1'1r . Erling B r o s tuen 
�D Geolog 1caI Su rvey 
UND 
Gl'efte Ferks . �ID 58201 

ISSUED 
BY: Federal Ener gy Adminis t r a t ion 

Dat e  Rece 

_______________________ DATE: October 1 J .  19.1.l.. 
NAME O F  
PROJECT: Dra f t  Sup p l ement t o  the Fina l E I S  f o r  S t r a t e g i c  P e t r o l eum R e s e rve 

The a t t a c h e d  Environmental Impact Statement is referred to your a g e ncy for review a nt 
po s s i bl e  c o m m e nt s .  I f  you conside r  it s ati s fa ctory I ple a s e  check the box labe l e d ,  
" n o  c o m m e nt . " Otherwi s e ,  ple a s e  c heck o n e  of t he other a ppropriate boxe s .  Your 
c ooperation i s  a sk e d  in completing t hi s  memo a n d  returning it  to the State Int e rgoverr 
ment a l  Cleari ng h o u s e  within 1 0  days from date of receip t .  I f  n o  re spon s e  i s  receive c 
within 1 5  day s  o f  date o f  notification it will be a s sumed you have n o  comment . 

o N o  comment 

�x I C o mments s u bmitt e d  herewith 

o M eeting de sired with a ppli c a n  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 .  Spe cifi C  c omments w hi ch are 
'
t o  b e  att a ched t o  the review s tate m e n t  which will  be 

s ubmit t e d  by t he State Interg overnmental C l e a ri nghouse:  ( U s e  re v e r s e  side or 
s e p a ra t e  s h e e t s  if nece s s ary) 

The mas 3ive s �lt be ds of the :vi l li ston Basin sho uld be c ons id C'r e d  as alt ernati ve sites for solution salt cavity stora6e of the SPR . This wo ·.lld help to i nsure crude av ailabi lity to the northern tier r e fi neri e s .  

2 .  R e a s o n s  w hy meeting i s  des ire d with a pplica nt: 

Reviewe r ' s • � .  /' /2 L 
Signature: __ 6=-_' �- �=,:::",,:-_'+-7 __ {{.!:::..:-.;,-'-bfy---''-=-'....::d'-''-vu--''..--2��''"_ _____ _ 

Title: ________ Ge�O�l�Ozgi�s�t7� ______________________________ ___ 
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STATE OF OKLAHOMA 

S t a t e G r a n t-I n-A i d  C l ea r i n g h o u se 
5500 N. WESTERN 

Ex e cu t i v e  Commun i c a t i o n s  
Ro om 3 3 0 9  

OKLAHOMA CITY, OKLAHOMA 73 1 1 8  

N o v emb e r  4 ,  1 9 7 7  

F e d e r a l  En e rg y  Adm i n i s t r a t i o n 
W a s h i n g t o n , D .  C .  2 0 4 6 1  

(405) 840-28 1 1  

RE : 0 5 J 7 0 4 - - Dr a f t  Supp l em e n t  t o  t h e  f i n a l  e nv i r onmen t a l  
i mp a c t  s t a t em en t  f o r  t h e  S t r a t e g i c  P e t ro l e um Re s e r v e  

lJ e a r  S i r : 

T h e  e n v i r o nm en t a l  i n fo rm a t i o n f o r  t h e  a b o v e  r e f e r e n c e d  
p r o j e c t  h a s  b e en r ev i e w e d  i n  a c c o rd an c e  w i t h  OMB C i r cu l a r  A -
9 5  a n d  S e c t i o n 1 0 2  ( 2 )  ( C )  o f  t h e  N a t i o n a l  Env i r o nm e n t a l  
P o l i c y A c t by t h e  s t a t e  a g en c i e s  c h a r g ed w i t h  e n fo r c i ng 
e nv i r o nm en t a l  s t a n d a r d s  i n  t h e  S t a t e  o f  O k l a h om a . 

T h e  s t a t e  a g en c i e s , c o m p r i s i n g  t h e  P o l l u t i o n  C o n t r o l  
C o o r d i n a t i n g  B o a r d , h a v e  r e v i e w e d  t h e  p r o p o s e d  p r o j e c t  a n d  
a g r e e  t h a t  n o  a dv e r s e  e n v i r o nmen t a l  imp a c t  i s  a n t i c i p a t e d . 
T h e r e fo r e , t h e  s t a t e  c l e a r i n g h o u s e r e q u i r e s  n o  fur t h e r  
r e v i e w .  

m� s : m t 

J!)::; l� 

D o n  N .  S t r a i n 
D i r e c t o r  
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ROBf�l W STRAUB 

Executive Department 
INTERGOVERNMENTAL RELATIONS DIVISION 
ROOM 306 ,  STATE LIBRARY BLDG., SALEM, OREGON 9731 0 

December 5 ,  19 7 7  

Mi chae l E .  Caros e l l a  
Associate As s i s tant Admini s trator 
Spe c i a l  Progr ams 
S trategic  Petro leum Re serve 
Fede r a l  Energy Administration 
Wash ington , D . C .  2 0 4 6 1  

De ar Mr . Carose l l a :  

RE :  S trate g i c  Petroleum Re serve 
PNRS 7 7 10 4 1 4 0  

Thank you for s ubmitting you r draft Environmental 
Impa c t  Statement for State of Oregon review and comment . 

Your dr aft  was re ferred to  the appropr i ate s tate 
agenci e s . The consens us  among reviewing agenci e s  was tha t 
the draft  adequ a te ly des cribed the environment a l  impact of  
your propos al . 

We wi l l  expec t  to re ce ive copies of  the fina l  
s tateme nt as requi red b y  Counci l of  Envi ronmental Quality 
Guide l ines . 

DLJ : cb 

C - 6 6 

S incere ly , 

Don ald L .  Jones 
Admi n i s trator 



�� S T A T  E P L A N  N I N  G B U R  E A U 
- � .� !'r.� State Capito l � �  .... -..: . ...... , �� Office of Pierre.  South Da kota 5750 1 • 

605/224·366 1 Executi ve management 
November 1 4 , 1 9 7 7  

The S t r a t e g i c  Pet r o l e um Re s e r v e  O f f i c e 
Fe d e r a l  E n e r g y  A dm i n i s t r a t i o n  
W a s h i n g t o n , D C  2 04 6 1 

RE :  D r a f t  S u p p l eme n t  t o  t he F i n a l  E n v i ro nmen t a l  I mp ac t  S t at emen t 
( E I S  0 4 0 2 7 8 ) ;  S t r a t e g i c  Pet r o l eum Re s e r v e  

D e a r  S i r : 

The S t a t e  C l e a r i n gh o u s e  h a s  d i s t r i b u t e d  f o r  r e v i ew t h e  above 
s t at e d d r a f t  E I S . Th e a t t a c h e d  commen t s  were r e c e i v e d  f rom t h e  
Dep a r t m e n t  o f  H e a l t h . 

P l e a s e  s upp l y  a n y  i n f o rma t i o n  y o u  m i g h t  have r e l at i n g t o  h i s  
r e q u e s t  t o : Mr . E d  DeAn t o n i ,  S e c r e t ary 

S o u t h Dako t a  Departmen t of H ea l t h  
Fo s s  Bu i l d i n g  
P i e r r e , S D  5 7 5 0 1  
( 6 0 5 ) 2 2 4 - 3 3 6 1  

Thank y o u  f o r  t h e  oppo r t un i t y  t o  r e v i ew a n d  comment o n  t h e  
s t at emen t . 

s\n�e r e l� � .  \ 
.... ' , \ '  ' \ .. f)� l J � :  i \ I , j, ' .� 3  " '-� , 

S"t e v e  Me r r i ck 
Comm i s s i on e r  
S TATE PLANN I N G  BUREAU 

j r v 
En c l o s u r e  
c c : Ed DeAn t o n i  

C- 6 7 



TENN ESSEE VALLEY AUTHOR ITY 
CHATTA NOO G A .  T E N N E S S E E  37401  

268 401 Bui ld ing 

December 6 ,  1977 

Mr .  Michael E .  Caros e l la 
Assoc iate As s is t ant Admin is trator 
Special Pro grams 
Fed eral Ene r gy Admin i s t ra t ion 
Washington , DC 20461 

De ar Mr .  Caros e l la : 

We have r eviewed several spec ific draft and f inal env ironmental imp act 
s t atemen t s  on this subj e c t  and rather than addr e s s ing each , we will 
make a generic c ommen t as f o l lows : 

Our in t eres t s  in the S trat egic P e troleum Re s erve Program 
s t ems from the possib i l i ty of even tual mat er ials s torage 
in s a l t  domes . As we s t ated in c omment s on the g eneric 
f inal env ironmental s t a t ement , the salt d omes under 
con s t ruc t i on are genera l ly not f avorab ly located for 
rad ioact ive material s t orage sites . Th e Depar tment o f  
Energy ( f ormerly ERDA) h a s  s e lec t ed s ites f or inves t i
gat ion and has in i t i a t ed t e s t  d r i l ling for radioac t ive 
mat er i a l  s t orage s i t es . We exp ect tha t DOE has cho s �  
t h e  mo s t  suitab l e s ites i n  t h e  Gu lf Coast area . Pr ovided 
that s i t e s  are selected from the area covered by the 
gener ic and s i t e  spec i f ic examinat ions , we an t ic ipate 
no c on f l ic t  with nat ional goal s .  

Sincerely , 

r// /7' ' 7 �-� ff� :,jf/J:(.:�·t . ��rry G. Moore , Jr . ,  Ph . D  � .  Ac t ing Dir ector of Env ironmental 
Planning 

C- 6 8  
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OFF ICE 9F THE GOVERNOR 
DOLPH B R I SCOE 

GOVE RNOR November 2 ,  1 9 7 7 

Mr .  Mi cha e l  E .  Car osella 
As sociate As s i s t an t  Admini s trator 
Special P r o grams 
Exe cut ive Commun i c a t ions 
Room 3309 
Federal Ene r gy Admini s t r at ion 
Washin gt on , D . C .  20461 

Dear Mr . Caro s e lla : 

The Dra f t  Supplement t o  t he Final Environment a l  Impact S t atement - S t r a t e g i c  
P e t r o leum Rese rve h a s  been reviewed by t h e  Bud get and Planning O f f i c e  and 
in teres ted S ta t e  a gencies . 

The commen t s  of the r eviewing a gen c ie s  are enclosed for your use in the 
preparat ion of the f inal supplement to the env ironmen tal impac t  s t at ement . 
I f  this o f f i c e  can be of fur ther as s i s tanc e ,  please c on t a c t  u s . 

En clo sures 

r: lC r:rI ITlvr: nr:r: lrr: R I II I  nlNr: • 

S in c e r e ly , 

Roy Ho gan , As s i s tant D i r e c t o r  
Bud get and P l anning O f f ice 

C- 6 9  



TEX A S  DEPA RTJ\'1 E N T  O F  A G R I C U LTU R E  
REAGAN V. BROWN, COM M I SSIONER / P. O. BOX 1 2847 / AUSTIN, TEXAS 787 1 1 

AN EQUAL OPPORTUNITY EMPLOYER 

DATE : Octo be r 2 1 , 1 977 

TO : Wa rd C .  GOe S S l i ��r .  

F ROM : Ray P rewett � 

MEMORANDur� K l c t t v t l  
OCT t4 \91 7 

Budget/fiann inp  

RE : Draft S u p p l ement to t h e  F i na l  E nv i ronme n ta l Impa c t  Sta temen t :  
S t ra t eg i c  P e t ro l e um Re se rve 

We h a ve rev i ewed the D ra f t  S u p p l eme n t  to the F i na l  E n v i ro nmenta l Imp a c t  
S ta teme n t :  Strateg i c  Petro l e um Reserve . 

W i th reg a rd s  to t h e  s e l e c t i on o f  f u t u re S P R  s i te s , we s upport t he 
i dea t ha t  a c a re f u l  re v i ew s ho u l d  b e  ma de to � vo i d  ta k i ng of un i que 

.or p r ime a g r i c u l t u ra l l a n d . I n  g enera l , h owev e r ,  we bel i eve t h e  benef i ts 
from the S P R  wi l l  o utwe i g h  t h e  c o s t s ; we t h e refore , o ffer no objec t i on s  
t o  t h e  p roposed e x p a n s i o n .  

C - 7 0  



T E X A S  
PA R K S  A N D  W I L D L I F E  D E P A R T M E N T  

COM M I S S I(JNt  H �  

P£AI'!CE JOH NSON Chairman ,  Au�t m 

JOE K F U L T ON 
V tce-Ch. trmd f"l, l ubbock 

JOH N M. G R E E N  

.eaumont 

Oc t ober 2 8 .  1977  

.* , . 8' . .... . . .. 
�. ," 

H E N R Y  B. B U R K E T T  E )( E C U T I V E  D I R ECTOR 
4100 Sm.th School Road 

A u st In .  T exas 78744 

Mr . Ward C .  Go e s s l in g . J r . ,  Coordinator 
Natural Re s ources S e c t i on 
Gove rnor ' s  Budge t and P l anning O f f i c e  
Execut ive O f f i c e  B u i l d in g  
4 1 1  We s t  1 3 th S t re e t  
Au s t in . Texa s 7 8 7 0 1  

B E C E f V t f 
_ Sf 

Budge i/ r . 

Re : Dra f t  S upp l ement Env i ronmen ta l I mp a c t  S t a teme n t  - S t rate g i c  
'Pe troleum R e s e rve 

Dear Mr . Goe s s l in g : 

COM M I SS I ON E R S  
lOUIS H .  STUM B E R G  S.n Antonio 

JAM E S  R .  PAXTON Pal�stln. 

P E R R Y  R .  BASS 
Fort Wonh 

Th i s  a gency h a s  reviewed the docume n t  c i te d  abov e , and o f f e r s  the 
f o l l owing comme n t s  f or con s i d e r a t i on by the Feder a l  Ene rgy Admin i s tr a t ion . 

Because o f  the l a rge s c ope o f  op e r a t i on s  und e r  the p rogram , the draft 
s upp l ement addre s s e s  imp ac t s  in a nec e s s a r i l y  genera l manner . Fu ture 
p rep a r a t i on of "Env i ronme n t a l  Ac t ion Reports" on spec i f ic s i te s  1s 
men t i oned on page V I - 38 , howeve r .  S ince it is an t i c i p a t e d  tha t  the s e  
re por t s  wi l l  c on t a in d e t a i l e d in forma t i on ,  and p r op o s e d  procedure s for 
c on s t ru c t ion and ope r a t i on of e a c h  si t e , r ev i ew and c omment upon the 
r e p or t s  would be d e s irable . 

I n  regard to a l tern a t ive b r ine d i s po s a l  t echni que s for u s e  in the Texas 

coa s ta l  area , i t  i s  r e c ommended tha t  inj e c t i on o f  the b r ine into sub 
surface a q u i fe r s  be u t i l i zed to the ma ximum p o s s ib le extent 1n o rder 
to minimize d i s ch a rg e s  t o  s u r f a c e  w a t e r s  or the Gu l f  o f  Mexi c o .  

Th e  opp o r t un i ty to r ev i ew and c omme n t  up on t h i s  documen t  i s  apprec i a t e d . 

S incere l y , 

-'1, . I�h�{y �URKETT 
Exe c u t ive Direc tor 

HBB : BDK : lmw 

C- 7 1  



I r.A t\ �  l J / .I':\ I( I I\1 U\  I Of WATER R LSOl R C I .S 

TEXAS WATER DL\TLO"'.l I '" �  1I0,\ lU ) 
• A. L. l'l"c � . ( · '  ... : . : . . .  " ,  

R o b c r t  Il .  G i llllu, c .  \ , , , ( " 

M i l t o �  T. P" r "  
John  H .  C :m c I '  
( ;�or�t \\ .  M , U  . .  ,.L ) 
Glen I . .  R OIlt ' )  

1 700 !\' ( I t i t : · , ,· ..... . A. \'t'flUt' 
A " " t l l l ,  Tl· \ .,� 

( · I , ., r I, · ,  I . "' • .  '" i ,  
I \"  \ : ; 1 . \ ,  I l l : , , '  ' , '\ d ll lL'  

Octo b e r 2 0 ,  1 97 7  

TLXAS \\ 11'1 '(1{ ( ,( )M \l I S S I ( )' 
.I n t '  f ) .  ( ',I n t ' !  , I  ' 1 1 . 1 "  " 1 , 1 ' ;  

I )  . .  , ,,, H .  H .t r,kll l .1 I l  

1 . ,,, R. ( "." ",II  

R E C E I V E l  
M r. Cha rles D .  T ra vi s ,  D i re cto r 
Gove rno r '  s B u d get & PIa n n i ng Office 
E x e c u t i ve Officf> Bu i ld ing 

OtT 25 1977 

8u06 :-- t/ P;3r: " J �: :: 

4 1 1  We st 1 3 th St reet 

A u s t i n ,  T e x a s  7 8 7 0 1  

D e a r M r. T ra vi s :  

R e : Fed e ra l  E n e rgy Adm i n ist ra t i o n  - 

D ra ft S'J pp l em e nt to th e F i n a l  E nvi ron 
m e nta l Im pa ct St a t e m e nt - - S t ra t e g i c  
Pet ro l e um R e s e rve ( FES 7 6  - 2 ) ,  
Se pt em b e r  1 97 7 .  

I n  re s po n s e  to you r Octobe r 6 t h  m em o ra ndum , th e T e x a s  D e pa rt 
m e nt o f  Wate r R e s o u r c e s  s t a ff h a s  re v i e wed th e re fe re n c ed d ra ft d o c u m e nt 
on t h e  pote nt i a l  in c rem e nta l e nvi ro nm e nta l im pa ct s of t h e  p ro po s e d  e x p a n s io n 
o f  t h e  Fed e ra l  Strateg i c  Pet ro leum R e s e rve P roj e c t  sto rage c a pa c ity from 
5 0 0  m i l l i o n  ba r r e l s  (M M B )  to 1 , 0 0 0  MM B by 1 9 8 2 .  T h e  fed e ra l  Ene rgy Po l icy 
a nd C o n s e rva t i o n  A ct of 1 9 7 5  (E PCA ) ,  T i t l e  1 .  Pa rt B, S t ra t e g i c  Pet ro l e um 
R e s e rve (SPR ) .  p ro v id e d  fo r t h e  c re a t i o n  o f  s t ra t eg i c  re S e rves . The S P R  
d e ve lo pm e nt s c h e d u l e  e s t a b l i s h ed in t h e  E PC A  a nd a d d  re s s ed i n  b o t h  the S P R  
Pla n w h i ch w a s  e ffe c t i ve o n  A p ril  1 8 , 1 97 7 , a nd i n  t h e  re l a t ed F i n a l  E n vi ron 
m e nt a l  Im pa ct Statem e nt of D e c em b e r  1 97 6 ,  p ro vided fo r t h e  s t o ra g e  of 1 5 0  
M M B  o f  o i l  by D e c e m b e r 1 9 7 8  a nd 5 0 0  M M B  by De c e m be r 1 9 8 2 .  Ho weve r ,  
u nd e r  S PR P l a n  A m e n d m e n t  # 1 ,  w h i c h  b e c a m e  e ffe ct ive on June 2 1 ,  1 97 7 .  

t h e  d e ve lo pm e nt s ch ed u le w a s  a c c e le rated to s t o re 5 0 0  M M B  o f  oil  by t h e  
e nd of 1 9 8 0 . T o  d a te ,  t h e  m a j o r  a re a s  c o n s i d e red fo r th e Fed e ra l  s t o r a g e  
p roj e ct a re t h e  G u l f  C o a s t  Region (fo r s to rage o f  c rude o i l  in s a lt d o m e  
fo rm a t i o n s  a n d ,  t h e  E a s t  C o a s t  Reg ion (fo r sto rage of re fined pet roleum a n d  
p e t roleum p rod u ct s ) .  

C- 7 2  
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M r .  C h a  rl e s  D .  T ra v i s  
O c to b e r  2 0 ,  1 9 7 7  
Pa g e  2 

O u r re v i e w  o f  th e .re fe re n c e d  d o c u m e nt i s  r e s t r i ct e d  to th e po rt i o n s  
wh i ch pe rt a i n  t o  t h e  sto ra g e  s it e s  loca ted in th e Sta t e  o f  T e xa s ,  a nd to m a tt e rs 
w i th i n  t h e  pu rvie w o f  o u r a g e n cy s t a t u t o ry r e s pons i b i l i t i es involving St a t e  w a t e r .  
T h e  foll o wing t e c h n i c a l  s t a ff re v i e w  c o m m e nt s  a re o ffe red : 

1 .  T h e  6 5 th Le g i s l atu re o f  t h e  S t a t e  o f  T e x a s  c o n s o l i d a t e d  th e 
T e x a s  Wa te r Qu a l ity Boa rd , t h e  T ex a s  Wa t e r De ve lo pm e nt 
Boa rd , a nd t h e  T e x a s  Wate r R i gh t s  Com m i s s ion , c re a t i ng t h e  
T ex a s  D e pa rtm e nt o f  Wat e r R e s ou rc e s ,  e ff e c t i v e  Se ptembe r  1 ,  
1 9 7 7 . Ba s ed o n  ou r cu r re nt a na ly s i s ,  we c o n fi rm t h e  re vi e w  
c o m m e n t s  m a d e  by t h e  th ree p re - m e rg e r a g e nc i e s  re lat i ve to 
the F e d e r a l  E n e rgy A d m i n i s t ra t io n ' s  D r a ft E nvi ronm e nta l  
Im pa ct Sta tem e nt ,  St rat e g i c  Pet ro l e u m  R e s e rve D E S  7 6  - 2 ,  
d a t e d  Ju ne 1 9 7 6 .  T h e s e c o m m e nt s  w e re t ra n s m itt e d  by lett e r 
o f  S e pt e m b e r 2 0 ,  1 97 6  f rom t h e  Offi c e  o f  the Gove rno r to th e 
F e d e  ra l E n e  rgy A d m  i n i s t  ra t i o n .  Ind i c a t i o ns a re that t h e  
F ed e ra l  E n e rgy A dm i n i s t rat i o n  h a s  g i v e n  a nd w i ll  cont i nu e to 
g i ve c o n s i d e ra t i o n  to e a rl i e r  re v i e w  comm e nt s .  S p e c i fi c a l ly , 
s t a t e m ent i s  m a d e  i n  Se c t i o n  V. A .  1 .  a .  (Gu lf C o a s t  R e g i o n ,  
C o a s ta l Su b re g i on , G e o logy ) ,  p a g e  V - 2  o f  t h e  re fe r e n c ed 
d o c u m e nt t h a t  i m po rta nt g e n e r i c g e o l og i c a l  c o n c e r n s : i n c lu d i n g  
s u b s i d e n c e ,  s e i s m i c  s t a b i l i ty ,  a n d  e ng i n e e r i ng s ta b i l i ty w e re 
d i s cu s s ed i n  d et a i l  in the Fina l E n vi ronm enta l Im pa ct St a t e m e nt 
( F E S  7 6  - 2 )  o f  D e c e m b e r 1 9 7 6 .  I n  a d d i t io n ,  s t a t e m e nt is m a d e  
i n  S e c t i o n  V. A .  1 .  b (Gu l f  Coa s t  Sto ra g e  R e g i o n ,  C o a s t a l Sub 
r e g io n , Hyd ro logy a nd Wa te r Qu a l ity ) ,  pa g e  V - 2 , -3  th at a 
d i s cu s s i o n  o f  t h e  a na ly s e s pe rfo rm e d  to d ete rm ine t h e  im pa cts 
o f  b ri n e  d i s po s a l  in th e G u lf of  Me x i co wa s i n c l u d e d  in FES 
7 6  - 2 ,  a nd that t h i s  wo rk re c e nt ly was s u p p l e m e nt e d  w ith 
mod e ll i ng e ffo rt s pe rfo rm e d  by the N a t iona l Oc e a n i c  a nd 
A tm o s ph e  r i c  A g e ncy fo r th e F e d e  ra l Ene rgy A d m i n i s t  rat i o n .  
A nd ,  th e re s u lt s  o f  th e s e  s u p p l e m e nt a l ,  a d d it i on a l  s t u d y  e ffo rt s 
a re s a i d  to s u p po rt th e re s u lts re po rte d  in FES 7 6 - 2 .  The s u b 
s eq u e nt t wo c om m e nts a re to p r o v i d e  ne c e s s a ry e m ph a s i s  a n d  
e l a bo ra t i o n  o n  p re v i o u s re v i e w  comm e nt s  s u b m itte d  b y  t h e  p re 
m e rg e r w a t e r a g e n c i e s  o f  T ex a s .  
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2 .  ( R e fe r e n c e  Se c t ion V .  A .  1 .  b . , pages V - 2 ,  - 3 . ) - - We w i s h  to 
e m ph a s i z e  th a t --one of th e majo r wate r q u a lity policies Df th e 
Sta te h a s  be en to d i s a llow a ny -d i rect d i s ch a rge of b rine into 
th e Sta te ' s  wate rs . T h i s  po l i cy i s  pa rt i cu l a rly a ppli c a ble to 
a ny p ro po s ed b rine d i s ch a rg e s  .w ith in the State ' s  th ree -league 
s ea wa rd  bounda ry a nd es pe c ia lly to e stua r i e s  ha ving fi sh a nd 
s h e llfi s h  nu rs e ry a rea s .  T h e refo re , w e  s u ppo rt th e Fed e ra l  
E n e rgy A d m i n i s t ration ' s  rigo rou s  e ffo rt s  to explo re a ll via b l e  
m ethod s of b ri n e  d i s po s a l  in c lu d i ng u s a g e  b y  loc a l  ind u s t ry ,  
d ee pw e l l  inj e ct i o n ,  a nd d i s po s a l  to th e Gu lf o f  M e x i c o .  A nd ,  
w e  c o n cu r th at fin a l  s ite - s pe c ific b rine d i s po s a l  m eth od 
d e t e rm i n a t i o n s  s h ou l d  be ba s e d  on the geog ra ph i c a l  location 
of th e s it e  w ith re s pe ct to th e Gu l f  o f  Mex i c o ,  th e p ro x im ity 
o f  s a l i n e  aqu ife rs ,  e stua rine p rodu ctivity , and re lative costs 
o f  a lte rna t i v e  b ri n e  d i s po s a l  m ethod s . 

3 .  ( R e fe re n c e : Se c t ion V. A .  1 .  b .  I page V -3 ,  a nd Se ction VIII. B .  , 

pag e s  VIII - 2 ;  a n d  - 3 . ) - - T h e  r e po rt d u ly notes that th e la rge 
q u a nt i t i e s  of s u rfa c e  w a t e r (1. e . , a pproxi m at e ly 1 8 3  b illion 
g a l lo n s  of w a te r from th e a rea du ring con s t ru ct ion of the 
c 8 v i t i e s  and u p  to 25 b i l l ion g a llons du ring d i s pl a ce m e nt 
o pe ra t i o n s ) requ i re d  fo r the c o ns t ru ct i o n  a nd o pe ration of 
s to r a g e  ca ve rn s  in s a lt domes i s  a s ig n i f i c a nt con c e rn. 
Fu rt he r ,  the r e po rt not e s  t h a t  the re a re " . . .  fe w undedi cated 
f re s h  s u rfa c e  wate r s u pp l i e s  i n  the Gulf C o a s t  region . . . . I t  

I n  view o f  th e fo reg o i n g  find ing s ,  w e  re ite rate one o f  ou r 
e a  rly comm e nt s  m a d e  r e l a t ive to DES 7 6  - 2 ,  J u n e  1 97 6  th at a 
� pe c i a l  ana ly s i s  of p roj e ct im pa cts on vested su rfa c e  wat e r  
rights b e  p re pa red . 

We a p p r e c iated th e o p po  rtunity to r e v i e w  a nd comm e nt on th e r e fe re n c ed 
d o cu m e nt .  Ple a s e  l e t  m e  k n o w  i f  y o u  b e l ieve w e  c a n  be o f  fu rth e r  a s s i s t a n c e .  
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COMMONWEALTH of VIRGINIA 
SUSAN T .  WILBURN 

ACTING ADMIN ISTRATOR 
Council on the En vironment 

Novemb e r  1 ,  1 9 7 7  

Mr . M i c h a e l  E .  C a r o s e l l a  
As s o c i a t e  A s s i s t an t  Adm i n i s t r a t o r  
S p e c i a l  P r o g r ams 
S t r e t e g i c  P e t r o l e um Re s e rve 
Fe d e r a l  En e r gy Admi n i s t r a t i on 
Was h i n g t on , D .  C .  2 0 4 6 1  

S U B J E C T : S t r a t e g i c  P e t r o l eum Re s e r ve 

D e a r  Mr . C a r o s e l l a :  

903 N I NTH STREET O F FICE BUILDING 

R ICHMOND 23719 
804-786-4500 

The V i r g i n i a  C o unc i l  on t h e  Env i r onment h a s  comp l e t e d  i t s  
r e v i e w  o f  t h e  s ub j e c t  Supp l ement t o  t h e  D r a f t E n v i r onmen t a l  I m p a c t  
S t a t ement . The fo l l ow i n g  S t a t e  a g e n c i e s p a r t i c i p a t e d  i n  t h a t  r ev i ew : 

S t a t e  W a t e r  C on t r o l  B o a r d  
S t a t e  D e p a r t m e n t  o f  H e a l t h 
S o i l  and Wa t e r C o n s e r v a t i o n  Comm i s s i on 
D e p a r t ment o f  C o n s e r va t i o n  and E c onom i c  D e ve l opment 
V i r g i n i a  E n e r g y  O f f i c e  

B a s e d  upon o u r  r ev i ew o f  t h e  d o cument a n d  t h e  c o mm e n t s  t h a t  
we r e c e i v e d , w e  h ave n o  o b j e c t i o n s  t o  t h e  p r o p o s a l  a t  t h i s  t i me . W i t h 
r e s p e c t  t o  t h e  envi ronmen t a l  imp a c t  o f  s u c h  imp l eme n t 2 t i on , t h e  p o t e n 
t i a l  p r o b l ems i n  t h i s  a r e a  d o  n o t  s e em t o  b e  o f  s u c h  g r a v i t y  a s  t o  
o u twe i gh t h e  c o n s i d e r ab l e  advan t a g e s  t o  b e  g a in e d  b y  e s t ab l i s h i n g  a 
s t r a t e g i c  p e t r o l e um r e s e r v e . A l t h ough t h e  e s t ab l i s hment o f  a s t r a t e 
g i c  p e t r o l eum r e s erve wou l d  n o t  b e  a p an a c e a  f o r  t h e  p r e s e n t  p o t e n 
t i a l l y  very s e r i ou s  s i t u a t i o n , i t  wou l d  he l p  t o  l e s s en c o n s i d e r ab l y  
t h e  e f f e c t s  o f  fu t u r e  i n t e r r up t i o n s  o f  p e t r o l e um i mpo r t s . W e  wou l d  
r e c ommend t h a t  r e a s o n ab l e  s t e p s  b e  t a k en t o  mi t i g a t e  any adv e r s e i m 
p a c t s  t h a t  m i gh t  o c c u r . 

Th ank you f o r  t h e  o p p o r t un i t y  t o  r e v i ew t h i s  d o c ument . I f  
y o u  have any q u e s t i o n s , p l e a s e  d o  n o t  h e s i t a t e  t o  c on t a c t  me . 

S i n c e r e l y , 

�o- 1. j;.t/J� -
Sus an T .  Wi l b u r n  

STW : R FW : d j a  C - 7 5  

c c : Hono rab l e  E a r l  J .  S h i f l e t , S e c r e t a ry o f  Comm e r c e  an d R e s o u r c e s 
Mr . J .  Boyd S p e nc e r , V i r g in i a  En e r g y  O f f i c e  



STATE OF WEST VIRGINIA 

GOVERNOR'S OFFICE 
OF 

JOHN D. ROCKEFELLER IV 
GOVERNOR 

ECONOMIC AND COMMUNITY DEVELOPMENT 
CHARLESTON 25�0,5 

M r .  Micha el E.  Carosella 
A s so c ia te A s s i s tant A dmini s t ra tor 
Sp e c ial Programs 
S t ra tegic Pet roleum R e s e rve 
Executive Communica tions 
Room 3 3 09 
F e de ral Ene r gy A dmini s t ra tion 
Washington, DC 2 0 4 6 1  

DONALD D .  MOYER 
DIRECTOR 

DANIEL S. GREEN 
MANAGER 

PROGRAM SUPPORT SERVICES 

October 1 9, 1 97 7  
F ile: PNRS - F  

Re: F e d eral Ene r gy A dmini s t ra tion - Strategi c  P e t roleum 
R e s e r v e  - D raft Supplem en t  to the F inal Environmental 
Impa c t  Statement 

Dear Mr. Ca ros ella: 

R e c eip t is a c knowledged of the D raft Supplement fo r the above 
refe r en c e d  proj e c t .  

T h e  Sta t e  Clea ringhou se has r ev iewe d thi s document in a c c o rdanc e 
with p ro vi s ions of the Na tional Env i romental Poli cy A c t  of 1 9 6 9  ( Public 
Law 9 1 - 1 9 0 )  and Guideline s of the Council on Env i ronmental Quality, and 
ha s no c omme n t s .  

DSG: am 

c c :  Donald D .  Moye r 
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National Wi ld l ife Federation  
1412 16TH ST., "' .'W. ,  WASHINGTON, D.C. 20036 

Execut ive Commun ications 
Room 3 3 0 9 
Federal Energy Admin i s tration 
Wa shington , D . C .  2 0 4 6 1  

PMnf> 202- 79 7-6800 

November 1 4 , 1 9 7 7  

Re : Comments o f  the National Wi l d l i fe Federation on 
" Dr a f t  Supp l ement to the Final Environmental Impact 
Sta tement " on Strategi c  Petroleum Re serve , FES 7 6- 2  
( Sept . 1 9 7 7 ) 

To lihom I t  May Concern : 

The comments o f  the National Wi l d l i f e  Federation ( " NWF " ) on the 
Dra f t  Suppl ement to FES 7 6 - 2  f a l l  into the fol lowing areas of conc e rn : 

1 )  That the Dra ft understates the risks o f  o i l  spi l l  damage 
to sen s i t ive wet l ands in connection with use of Gul f Coast salt dome s � 

2 )  That the Draft understates the advantages o f  i n l and salt 
domes a s  a means o f  minimi z ing such risks ; and 

3 )  That the Dra f t  re flects no wi l l ingne s s  to con s i der de ferring 
further commitment o f  r e sources to not-yet -d eve loped coasta l  salt dome s , 
pending f u l l e r  cons ideration o f  i n l and a l ternative s . 

1 .  Wet1 nnd Damage Associ ated With Coastal Salt Domes 

The Dra ft con s i ders oil spi l l  r i s k s  at pp . V-4 2  - V-7 6  ( as wel l  as 
i n  Append ix A ) . Al thou gh imp l i c itly recogn i z ing that o i l  spi l l  r i sks and 
impacts may d epend more upon the location of the s p i l l  than upon e ither 
the frequency o r  magn i tude of spil lage , the Dra f t  make s  no attempt to 
a s s e s s  the overa l l  haz ard potential a s sociated with various spi l l  
l ocations , or t o  COl:1pare ar·c contrast the s e  poten t i a l s  i n  connection with 
i nland versus c oa s tal SPR storage s ite s .  Indeed , even in terms of 
estimating the frequency ( i ncorrectly equa ted with " r i sk "  in Table V-1 2 )  
o f  o i l  spi l l s  in various " impact areas , "  the Draft i s  very m i s lead ing . 
For example , the analys i s  at pp . V-4 S - V- 4 8  as sumes that o i l  spi l l s  
a f f ec ting Gul f  Coa s t  wetlands wi l l  a l l  be a s sociated with " p ipe l ines 
connecting a s torage s ite with a marine termina 1 . "  S ince the spi l l  
f requency for pipe l ine transport i s  the lowest o f  a l l  tran sport modes , thi 
a s sumption permi ts transport-associated o i l  spi l l age i n  wetl ands to be 
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s hrugged o f f  a s  " smal l "  ( L e . , " 0 . 1  gal lons s p i l l ed per 1 , 0 0 0  MMB 
transporte�' ) .  What i s  obscured by the analys i s , however ,  i s  the fact 
that �ran s90rt in " { h) arbors and inl and waters o f  the U . S .  Gu l f  Coast 
inc l ud ing the Channe l s  connecting the harbors with the sea and the 
s torage s i t e "  e 1 s o  ha s ma jor potential for wet l and-impact ing o i l  spi l l age 
(depend ing upon the e a se o f  water exchange between the s p i 1 1

'
s i te and 

adj acent we tland s ) . The Final Supp lement should , therefore , a ttempt 
an overa l l  a s s e s sment (preferably employing worst-case a s s umption s )  o f  
t h e  o i l  spi l l  h a z ard potential (with special emph a s i s  o n  wet l and and 
e s tua r ine impac t s )  a s soc iated with coastal and inland SPR s torage-sItes . 
Incidenta l l y , the e st imated inc idence of a ma j or spi l l  for pipeline 
accidents in i n l and areas o f  the Gul f  Coa st is incorrectly stated ( a t  
V- 4 7 )  t o  b e  " 0 . 1  ga llons spi l led per 1 , 0 0 0  M...MB tran sported " ;  the correct 
f igure ( f rom Tabl e  V- 1 2 )  wou ld be e i ther " 0 . 1 M ... .m per 1 , 0 0 0  MMB 
transported , "  or " 0 . 1  ga l lons per 1 , 0 0 0  ga l lons transported . "  

2 .  Advantages o f  Inl and Versus Coa stal Salt Domes 

The Dra f t  d i s cu s se s  the f e a s ibil ity of oil storage i n  s a l t  domes 
of the i n l and Gu l f  Reg ion ( i . e . , northern Lou i s i ana and southern 
M i s s i s s ippi ) at pp . 1 1 1 - 3  - 1 1 1 - 7 , V- 3 1  - V- 3 7 , and V-5 9 .  Howeve r ,  whi le 
the Draft notes nume rous potential problems with such inland sites ( e . g . , 
1 1 1 - 5 : inc rea sed r i sk o f  o i l  spi l l s  for certain barge trans i t s ; V- 3 1 :  
ir.creased con s truction and maintenance c o s t s  a s sociated with construct ion 
of add i t i onal pipe l ine s , and increased potential for ship c a sual t ies ; 
V- 3 2 :  brine d i spo sal would be a serious problem in northern Lou i s i ana ; 
V- 3 4  - V- 3 5 :  deep wel l  i n j ection o f  brine i n  northern Lou i s iana wou ld 
probably requi re the u se o f  s l ower i n j ection rate s , more inj ec tion we l l s , 
and a l arger i n j ection f i e l d ) , i t  i nRppropr iate1y f a i l s  to empha s i z e  the 
con s iderable env i ronmental advantages attendant upon u se of inl and 
ver sus coa stal s a l t  dome s in the Gul f Re g ion . Thu s ,  the Dr a f t  note s  
( a t  V- 3 5 )  that " [ t ] he only d i f ferences [ between inl and and coastal 
salt dome s ]  involve the type o f  habitat where the activities would occur " 
( empha s i s  added ) and that " [ d ] redg in;J impacts [ at inl and dome s ]  would 

be somewhat l e s sened a s  less we tl and s habitat wou ld be d i s turbed than in 
coa sta l region s . "  In fact , the poten tial for adver sely impacting 
sensi tive and ecolog i c a l ly c r i t i c a l  wet l and areas may be drastica l ly l e s s  
w i t h  use o f  i n land rather than c o a s t a l  s a l t  dome sto rage s i te s . Not 
only wou ld construction activ i t i e s  a s soci ated with we t l and-poor i n l and 
s i tes i nvolve far l e s s  d i sturbance o f  we t l ands than for wet land-r ich 
coa stal area s , but one mi ght expect oil s p i l l age a s so c i a ted with 
hand l i ng and tran sport to result i n  l e s s  contact with and impact on 
we tl and s for i nl and a s  oppo sed to coastal salt dome �ocation s .  Accord
ingly , the Final Supplement shou ld t ake pains to c ontrast in some detail 
the nature , number , and d i stribution of wetl and s in a s soc i ation with 
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inland ver s u s  coa st a l  Gu l f  Coa s t  s a l t  dome s . I t  shou l d  a l s o  ex ami n e  
c l o s e l y  t h e  o p p o r t u n i t i e s  f o r  imp a c t i n g  we t l an d s  a s s o c i a t e d  wi th 
v a r i o u s  i n l a nd and c o a s t a l  a l t e rn a t i ve s . ( Th i s a n a l ys i s  s h o u l d  s e e k , 
f o r  examp l e ,  to d i s t in gu i s h r i s k s  t o  we t l and s a s so c i a t e d  wi t h  wa t e r 
bo r n e  t r a n s po r t  o f  o i l  i n  a wa te rway s u c h  a s  the Mi s s i s s i p p i  Ri v e r , whi c h  
i s  l ar � e l y  i s o l a t ed f r oM a d j a c e n t  we t l an d s  b y  d i k e s , f rom t ho s e  pre s e n t e d  
by o t h e r  i n l anc wa t e rwa y s  w h e r e  t h e  o ppo r t u n i t y  f o r  e x c h a n g e  wi t h  we t
l an d s  na y be m u c h  g r e a t e r ) .  

Th i s  a n a l y s i s , a n d  the r ema i n i r-g d i s cu s s i on o f  t h e  i n l and s a l t  
dom e a l  t e r n a t ive s ,  vmu l d  b e  g r e a t l y  a i d ec. by a be t t e r  map than t h a t 
f o u n d  i n  t h e  D r a f t  a t  p .  1 1 1 - 6 . I n  pa r t i c u l a r , a map s h o u l d  be 
prov i d e d  wh i c h  s hows the l o c at i or- of e a c h  of the f o l l owi n g , in a d d i t i o n  
t o  t h e  o th e r  i n fo rma t i on f o u n d  i n  F i gu r e  I I I - I : t h e  Fxxon p i pe l in e , 
C a p l i n e , t he port o f  St . J ame s , V i c k s bu r g , V i d a l i a , O l d  River , Red 
R i v e r , Ou a c h i t a  B l a c k  River , Gu l f  I n tr a c o a s t a l  Wa t e rwa y . E a c h  of t h e s e  
i t eM s  i s  m e n t i on ed on pp . 1 1 1 - 4  - 1 1 1 - 5 , b u t  i s  n cwh e r e  to b e  f ou n d  on 
t h e  a c c ompan y i n g  m a p . 

The d i s c u s s i o n  o f  fl M i t i g a t i n g  M e a s u re s " ( be g i n n i n g  a t  p .  V I - I ) 
wou l o , s imi l a r l y , g r e a t l y  bene f i t  f rom a d i s c u s s ion o f  r e d u c e d  we t l and 
l o s s e s  a s s o c i a t e d  wi t h  i n c r e a s e d  re l i a n c e  o n  i n l and s a l t  dome s to r a g e  
s i t e s . A s  t h e  D r a f t  s t a t e s  ( p . V I - 2 ) , " e c o l og i c a l  impa c t s  c a n  b e  
mi t i g a t e c  b y  s e l e c t i n g  s i t e s  . . .  a w a y  f rom h i g h l y  prod u c t i ve we t l a n d s  

" 

3 .  I r rev e r s i b l e  a n c.  I r r e tr i ev a b l e  Comm i tment o f  R e s ou r c e s  to Co a s t a l  
S a l  t Dorrie S i t e s  

A l thou g h  W1F i s  p l e a s e d  t h a t  the D r a f t S u p p l eme n t  a d d r e s s e s  i n l a n d  
s a l t  d ome s i t e s  i n  N o r t h e r n  Lou i s i an a  a n d  s o u t h e rn M i s s i s s i ppi , w e  a re 
d i s t r e s s e d  tha t s u c h  c on s i d e r a t i o n  h a s c orne s o  l a te i n  t h e  game . O f  
e v e n  gr e a te r  c o n c e r n  i s  t h e  pro s pe c t  t h a t  wo ry. a t  c o a s t a l  s a l t  dome s i s  
p ro c e e d i n g  s o  r a p i d l y  t h a t  t h e  oppo r t u n i ty f o r  m i n im i z i n g  the u s e  o f  
s u c h  d om e s  i n  f a vo r  o f  m o r e  i n l and s i t e s  wi l l  b e  c o r r e s pond in g l y  l im i ted 
or f o r ec l o s e d . We a pp r e c i a t e  t h e  s t r a t e g i c  d e s i r a b i l i ty of imp l em en t i n g  
a l a r g e  S F R  a t  t h e  e a r l i e s t  po s s i bl e t ime . Howeve r , we f i rm l y  be l i eve 
that the pote n t i a l  f o r  s e r i ou s l y  d ama � i n g  t h e  v i t a l  c o a s t a l  we tl and s 
o f  Lou i s i a n a  a n d  Te x a s  ( a s  a n  u n i n t e n d ed s i d e - e f f e c t  o f  t h e  S P R  p r o g r am ) 
i s  s u f f i c i en t l y  g r e a t  a s  t o  j u s t i fy s l ow i n g  t h e  program ' s  p a c e  to the 
e x t e n t  n e c e s s ary to p e rm i t  m a x imum po s s i bl e u s e  of i n l a n d  s a l t  d om e s  f o r  
a s  mu c h  a s  po s s i b l e  o f  t h e  pr opo s e d  s to r a g e  r e s erve . Ma j o r  r e s o u r c e  
c omm i tmen t s  h a v e  a l r e a d y  b e e n  m a d e  to s e v e r a l c o a s ta l  s a l t  d ome s i t e s . 
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We s tr enuou s l y  urge ( a nd we bel ieve NEFA requires ) that commitments to 
additional c o a s ta l  s i te s  be wi t hhe l d  until the eva luation o f  inlanQ 
s al t  dome a l ternatives has been compl eted . 

The opportun ity to pre s ent these v i ews i s  appre c i a ted . 

o. J/� 
Kenneth S .  Kam1et 
Coun s e l  

c c : Mr . M i c h a e l  F .  C aro s e l l a  
A s sociate A s s i stant Admi n i s trator 
Spec i a. 1  Programs 
Strategic Petro l eum Re serve 
Federal Ene rgy Admini strat ion 
Wash ington , D . C .  2 0 4 6 1 

C l inton Spotts 
EPA Reg ion VI 

A1 A1m 
Dept . o f  Energy 
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