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SUMMARY 

STATEMENT TYPE : ( )  Draft ( X )  Fi nal  Envi ronment Statement 

PREPARED BY : The Strateg i c  Petrol eum Reserve Offi ce , Department of 
Energy , Was h i n gton , D . C .  2046 1 

1 .  Type of Acti on : ( ) Legi s l ati ve ( X )  Admi n i s trati ve 

2 .  Br ief  Descr ipti on of the Proposed Acti on : 

Th i s  project i s  part of the Strategi c Petrol eum Reserve ( S PR )  
program currently bei n g  impl emented by the Department of Energy ( DOE ) .  
Creati on of the SPR  was mandated by Congress  i n  Ti tl e I ,  Part B of the 
Energy Pol i cy and Conservation Act of 1 975 , P . L . 94- 1 63 ,  for the purpose 
of provi d i n g  the Uni ted States wi th s uffi c i ent petrol eum reserves to 
mi n i mi ze the effects of any future oi l s upply i n terrupti on . 

I n  September ,  1 977 , the Federal Energy Admi n i s trati on ( FEA ) i s s ued 
a Draft Envi ronmental Impact Statement ( E I S )  for the Seaway Group of 
sa l t domes ( DES 77- 1 0 )  for the devel opment of crude o i l  storage fac i l i ti es 
for the Strategi c Petro l eum Reserve i n  the Gu l f  Coast  regi on of Southeastern Texas . 
On October 1 ,  1 977 , the U . S .  Department of Energy was created under the Depart
ment of Energy Organ i zati on Act of 1 977 and the progra ms and respons i b i l i ti es 
of the FEA were trans ferred to the new Department .  As such , thi s F i na l  
E I S  i s  bei ng  i s s ued by the  Department of Ene rgy . Th i s  F i na l  E I S  d i scusses 
the envi ronmental  impacts of devel opi n g  and operati ng  a 1 00 mi l l i on barrel 
crude oi l s torage faci l i ty at one or more of fi ve candi date s i tes i n  the 
Seaway Group .  The pri mary s i te for Strategi c Petrol eum Reserve ( S PR )  
devel opment i n  th i s  group i s  a n  expansi on of the exi sti ng  Bryan Mound 
s torage faci l i ti es by 1 00 mi l l i on barrel s .  The other four  candi dates are 
new s i tes . They are the Nash sal t dome i n  Fort Bend County , Texas , and the 
Al l en ,  Damon Mound and Wes t  Col um bi a  sal t domes i n  Brazori a  County ,  Texas . 
One of these fou r s i tes may be devel oped as an al ternati ve , or  i n  addi ti on 
to the expan s i on of exi sti n g  s torage at Bryan Mound .  

The pri mary bri ne d i sposa l  system for the project , di ffu s i on i n  the 
Gu l f  of Mexi co , was fi rst proposed i n  the Draft Suppl ement , Fi na l  Envi ronmental  
Impact Statement , Bryan Mound Sal t Dome i s s ued by the FEA in  Ju l y ,  1 977 . 
However , d i scuss i on of th i s  prop osal was omi tted from the Fi nal  Suppl ement 
i s s ued by the Department of Energy in December ,  1 977 i n  order that ongoi n g  
sci enti fi c ana lyses of the potenti al envi ronmental impact of bri ne d i ffu s i on 
i n  the Gu l f  coul d be compl eted . Th i s  document serves to fi nal i ze th i s  
proposal  and therefore res ponds to comments concern i ng  bri ne d i ffus i on whi ch 
were recei ved du ri n g  the comment peri o d  on the Draft Suppl ement as wel l 
as those recei ved on the Draft Seaway Group E I S .  



3 .  Summary of Env i ronmental Impacts and Adverse Envi ronmental Effects : 

Th i s  s i te speci fi c E I S ana lyzes the envi ronmental i mpacts wh i ch 
wou l d occur duri n g  s i te preparati on and operati on of o i l storage fac i l i 
t i es at each of the fi ve l ocat i ons . 

The constructi on acti vi t i es neces sary to devel op s torage cavi ti es , 
termi na l  fac i l i t i es and p i pel i nes requ i red for the Seaway Group of SPR 
s i tes woul d res u l t i n  topographi cal mod i fi cati on of the s i te areas due 
to on s i te fi l l , excavati on and s urface grad i ng ; degradati on of water 
qual i ty due to i ncreased sed iment l oad caused by res uspens i on duri ng  
dredgi ng  and by eros i on ;  degradati on of ai r qual i ty due to fugi ti ve dust , 
veh i c l e  emi s s i on s  and pai nt  vapors ; and i mpacts to the aquat i c and 
terres tri a l  fl ora and fauna res u l ti ng from cons tructi on acti vi t i es . 
These i mpacts are expected to be short term and woul d termi nate soon 
after compl eti on of project cons tructi on . 

The most  s i gn i fi cant i mpacts of project operati on woul d be the 
i mpacts on a i r  qua l i ty due to hydrocarbon emi s s i on s  associ ated wi th tanker 
l oadi ng  and u n l oadi n g ; i mpacts on water qua l i ty due to bri ne di sposal i n  
the Gu l f  of Mexi co and due to poss i b l e  o i l and bri ne spi l l s ;  and impacts 
on fl ora and fauna res u l ti ng  from such oi l and bri ne spi l l s . 

Most  of these i mpacts are expected to res u l t regard l ess of wh i ch of 
the s i tes are devel oped . However ,  the extent of the i mpacts may vary 
dependi n g  on the l engths of p i pel i nes cons tructed to connect wi th water 
s upp ly , bri ne d i s posa l  and oi l d i s tri buti on sys tems . 

4 .  Al ternati ves Cons i dered 

Al ternati ve S i tes 

Al l en 
Damon Mound 
Nash 
West  Col umb i a 

Al ternati ve Faci l i ty Components ( a l l  fi ve candi date s i tes ) 

Al ternati ve Raw Water Supp ly Systems 
Al ternati ve Br ine  Di s posa l  Sys tems 
Al ternati ve Oi l D i s tri buti on Sys tems 
Al ternati ve Power Suppl y System 

5 .  Comments on  the Draft E I S  for the Seaway Group Were Recei ved From the 
Fol l owi ng Agenc i es , Compan i es and Organ i zati ons 

Federal : 

U . S .  
U . S .  
U . S .  

U . S .  

Ar my Corps o f  Eng i neers 
Department of Agri cu l ture 
Department of Commerce , Nati onal Ocean i c  and Atmospheri c 
Admi n i s trati on - Nati onal  Ocean Su rvey and Nati onal  
Mari ne Fi s heries Serv i ce 
Envi ronmental  Protecti on  Agency 



Advi sory Counc i l on Hi s tor i c  Preservati on 

State: 

No comments were recei ved fr om state government agenci e s . 

Loca l : 

No co mments were recei ved from l ocal government agenc i es . 

Other : 

No comments were recei ved from other organ i zati ons . 

6 .  Comments o n  the Draft Suppl ement ,  Fi na l  E I S , Bryan Mound Sal t D ome 
were rece i ved from the fol l ow i ng  Agenci e s , Compani es  and Or ganiza tions 

Federa l : 

U . S . Army Corps of En gi neers 
U . S . Department of Commerce , Nati onal Ocean i c  and Atmospher ic 

Admi n i s trati on , Nati onal  Mari ne F i s her ies Servi ce 
U . S .  Energy Research and Devel opment Admi n i strati on 
Federal Power Commi s s i on 

State : 

Texas Parks and Wi l d l i fe Department 

Local : 

No comments were recei ved from l ocal government agenci es. 

Othe r :  

Brownsv i l l e - Port I sabel Shri mp Producers Assoc . 
Dow Chemi cal  Company 
Port I sabel Shrimp Assoc . 
Ral ph M .  Parsons  Laboratory for Water Resources and Wi l dl i fe 
Texas Env i ronmental Coa l i ti on 

7 .  Date Fi na l  E I S  Made Ava i l ab l e to EPA and the Publ i c  

Th i s  F i na l  E I S was made avai l abl e to the Envi ronmental P rotecti on 
Agency and t o  the publ i c  i n  July, 1978. 
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1 . 1 I NTRODUCT ION 

CHAPTER 1 . 0  

BACKGRO UND 

Th i s  document is  a s i te- spec i fi c  F i nal envi ronmental  impact statement 

( E I S )  for f i ve proposed cand i date s i tes from the Seaway Group of  

sa l t domes l ocated i n  so utheastern Texas . The Seaway Group draft E IS 

( DES 7 7- 1 0 )  wa s fi l ed wi th the Co unc i l  of  Envi ronmental  Qua l i ty ( CE Q) 

and made ava i l abl e to the publ i c  i n  September , 1 97 7 .  Th i s proj ect  i s  

part o f  the Strateg i c  Petrol eum Reserve ( SPR )  program currentl y be i ng 

impl emented by the Department of Energy ( DOE ) , fo rmerl y the Federa l 

Energy Admi n i stration  ( FEA ) . Creat ion of  the SPR was manda ted by Congress 

i n  T i t l e  I ,  Pa rt B of the Energy Pol i cy and Con servati on Act of  1 97 5 ,  

P . L .  94- 1 63 ( t he Ac t ) ,  for the purpose o f  provi d i n g  the Uni ted States 

wi th s uffi c i ent petrol eum reserves to mi n im i ze  the effects of any future 

o i l  s upp ly  i n terrupti o n .  

O n  February 1 6 , 1 97 7 , FEA transmi tted the S P R  Pl an  to Congress  a s  

Energy Act ion  No . 1 0 . The pl an descri bed the manner i n  wh i c h  the Program 

wa s to be impl emented . As an amendment to the P l a n ,  an accel erat ion  of  

the  devel opment sc hedu l e  became effecti ve under FEA E nergy ,l\cti on No . 1 2  on  

Ap ri l 1 8 , 1 977 . Whereas the  Act requ i red the  atta i nment of  an Ear ly  
Storage Re serve vo l ume of  1 50 mi l l i o n  barrel s ( MMB ) of o i l  i n  storage by 

the end of  1 978 , and an SPR  vol ume of 500 MMB of  o i l  i n  storage by the 

endof 1 98 2 ,  the present accel erated schedu l e ha s establ i s hed new targets 

of atta i n i ng 2 50  r�MB by the end of 1 978 and 500 t�MB by the end of 1 980 .  

I n  add i ti o n , a second amendment to the P l a n  propo s i ng expans i on of  the 

SPR to one bi l l i on barrel s was presented to Congress  as  DOE Energy Act ion  
No . 2 ,  wh i c h  became effect i ve on J une  1 2 , 1 978 . These i n i ti ati ves 
are an  i tegral part of the Pres i dent ' s  National  Energy P l an and represent 

a major  effort to provi de the U . S .  wi th protection  aga i n st the consequences 

of  a severe petro l eum s upp ly i nterrupti on  as soon as  practicab l e . 

A fi nal programmatic  envi ronmenta l impact state ment ( FES-76- 2 ) 

adres s i ng the effects of the SPR program as a who l e ,  wa s fi l ed with  the 

C E Q and made ava i l a b l e to the publ i c  on December 1 6 ,  1 97 6 .  That statement 
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con s i ders several d i fferent types of storage fac i l i ti es ,  i nc l ud i ng the 

u se of ex i st i n g  so l uti on-mi ned cav i t ie s  i n  sal t formations  and conven t ional 

mi nes , the use of  exi sti n g  and the con struct i on of new convent i o nal  

s urface tankage ,  a nd the use  of s urp l u s  tan ker s h i p s .  A draft supp l ement 

to the f i na l  Env i ronmenta l  Impact Statement was fi l ed wi th the CEQ and 

made ava i l abl e to the publ i c  in September , 1 97 7 . The s upp l ement addres ses  

the impacts of an expans i on of the SPR  program to a tota l of 1 000 MMB . 

The programmat i c  E I S  and  i ts draft suppl ement s hou l d  be con s u l ted for a 

descri pt ion  of each  of these storage methods  and the potent i a l  impacts 

wh ich  mi g ht resu l t from i ts u se .  The programmatic  E I S  a l so assesses the 

cumul ati ve impacts whi ch  coul d be expected from use  of var ious  comb i nat i o n s  

of the d i fferent fac i l i ty types . 

A tota l of  n ine s i tes  were identi f i ed as  candi dates for the Earl y 

Storage Reserve program by mean s of a scree n i n g  process i nvo l v i ng the 

appl i cati on  of s i x  cri ter i a . * F i ve of these a l ternati ve s i te s  were 

con s i dered for the purpose of sel ecti ng  ea �l y  storage s i te s to s upply o i l 
to refi ner i es o n  the Gu l f  Coa st ,  the East Coast , and i n  the Cari bbean . 

They i nc l ude the West Hackberry sal t dome ( Cameron Pari s h ,  Lou i s i a na ) , 

the Bayou C hoctaw sal t dome ( I berv i l l e  Pari s h ,  Lou i s i ana ) ,  the Bryan 

Mound sa l t  dome ( Brazori a County ,  Texa s ) , the Cote Bl anche sa l t m i ne  

( St .  Mary Pari s h ,  Lo u i s i ana ) , a nd  the  t�eeks I s l and sal t m i ne  ( I ber i a  

Pari s h ,  Lo u i s i ana ) . F i na l Envi ronmental Impact Statements o n  a l l f i ve 

cand i date s i tes ( FES 7 6/ 77-4 through  FES 7 6/77-8 , December 1 97 6 ,  January 

1 97 7 ) have been fi l ed wi th the CEQ and made ava i l abl e to the publ i c  so 

that the envi ronmental  i mpacts as soci ated wi th the pos s i bl e use of these 

s i tes may be compared wi th one another .  In  add i ti o n ,  four  fi nal  s uppl ements 

addres s i ng de si gn c hanges for a l l f i ve candi date s i tes  (Apri l , May , August  
a nd December, 1 97 7 ) have been fi l ed wi th CEQ . A s i xth Gul f Coast  s i te ,  the 

Su l phur M i nes sa l t dome ( Ca l cas i eu Pari s h ,  Lou i s i ana ) was i denti f i ed as a 

*These cr iter ia  are exi st i n g  storage capac i ty ( or  potenti al s torage 
capac i ty for SPR ) , d i str i bu t i on acces s i bi l i ty ,  techn i ca l  feas i b i l i ty ,  
potent i a l  envi ronmenta l  concern s , ease  o f  acqu i s i t i on  and cost . Sect ion  
I I . E . I  of t he pro grammat i c  E I S  descri bes i n  deta i l how the  cri ter ia  were 
app l i ed to approximately 300 sa l t domes and approximately 300 exi sti ng  
mi nes to sel ect 32 cand i date s i tes , i nc l u d i n g  the e i ght cand i date early 
storage s i tes . 
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candi date s i te to prov i de add i ti onal exi sti ng  s tora ge capac i ty when the 

requ i rement s of the accel erated schedul e became known .  The F i nal E IS ( OOE/ E IS 

-001 0 )  was made ava i l abl e to the Envi ronmental  Protection  Agency i n  Apri l , 1 978 . 

The other three cand i date s i tes , Central  Roc k  M i ne  ( Fayette County ,  Kentucky ) , 

I ronton Mi ne ( Lawrence County ,  Oh i o ) , and Kl eer M i ne  ( Van  Zandt County ,  Texas ) ,  

were con s i dered fo r d i str i but ion to i n l and refi neri es . Fi na l  E I Ss for 

these s i tes ( FES 76/77-9  a nd FES 7 6/77- 1 0 ,  J u ly  1 97 7  and FES 77- 2 ,  

September , 1 97 7 ) , a l so  have been made ava i l abl e .  To date , fi ve s i tes  

( West Hackberry ,  Bayou Choctaw,  Bryan Mound , Wee ks I s land and Su l phur Mi nes ) 
have been sel ected for use  i n  the SPR .  

Three groups of  cand i date s i tes are be i ng con s i dered for the 

purpose of sel ecti ng add i ti onal  SPR storage s i tes . Most of the s i tes 
are centered around three maj or i n l and p i pel i ne termi nal s wh ich  transport 

U . S .  and forei gn  crude o i l  from the Gu l f  Coast  reg i on to the upper m id

west area refi neri es . These  di stri bution  centers i nc l ude the Seaway 

P i pel i ne Termi nal  ( Freeport , Texas ) ,  the Texoma P i pel i ne Term i na l  ( Neder

l and , Texas ) ,  and the Capl i ne P i pel i ne Term i na l  ( St .  James , Lou i s i ana ) . 

The candi date s i tes  of each group woul d use the part i cu l ar p i pe l i ne 
termina l  assoc i ated wi th that group as the proposed l ocation of an SPR 

termi nal  for d i stri but i on of the stored o i l . A portion  of the stored 

o i l  wou l d be d i str i buted through the pi pel i ne to the upper m i dwest 

markets whi l e  the rema i nder wou l d  be di stri buted to l ocal  refi ner i es and 

l oaded onto tankers at the term i na l  for d i str i but ion  to the East  Coast 

and the Cari bbea n .  

Th i s  E I S con s i ders the deve l opment o f  SPR storage capac i ty at fi ve 

s i tes l ocated i n  the Seaway p i pel i ne area . The proposal  for deve l opment 

wi t h i n  the Seaway Group i s  the expan s i on of Bryan Mound sal t dome 

l ocated i n  Brazori a County ,  Texas . S i nce Bryan Mou nd has al ready been 

s el ected for devel opment of 63 MMB of early storage , expans i on  of th i s  

s i te by 1 00 MMB woul d g i ve a group tota l of 1 63 MMB . Th i s  document 
i nc l udes an analys i s  of the construction and operation  of an  offs hore 

d i ffu ser system for the d i sposal  of br i ne i nto the Gul f of Mex i co .  T h i s  

component o f  the system was i n i ti a l ly proposed i n  the J u l y ,  1 977  draft 

s uppl ement to the Bryan Mound E I S  ( FES .76/ 77- 6 ) . 

The fi ve Seaway cand i date s i tes , i nc l uded i n  th i s  document , prov i de 

the potent ia l  for a tota l of 563 MMB of storage space . DOE presently 
proj ects that between 1 63 MMB and 263 MMB w il l  be needed 
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for the Seaway system as a res u l t of the expans ion  of the SPR , a l though 

at present i t  appears that a practi cal l i mi tation  on  expans ion  of the 

Seaway Group  above 200 MMB may be imposed by the capac i ty of Freeport Harbo r .  
DOE Energy Act i on No . 2 prov ides that at l east  7 5 0  MMB o f  the one bi l l i o n  

barrel system wi l l  b e  stored i n  underground faci l i ti es .  The dec i s i on h a s  not 
yet been made regard i ng the type of storage fac i l i ti es for the fi nal  250 MMB .  
That dec i s i o n  may affect the u l ti mate s i ze of the Seaway Group . The capac i ty 

u l timately requ i red may be deri ved through devel opment of a combi nat i on of 

two o f  the candi date s i tes , or encreased devel opment of a s i ng l e s i te .  
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1 . 2 P RESENTAT ION FORMAT 

Th i s  E I S For the Seaway Group i s  i n  three vo l umes . Vol ume 1 

co nta i ns s ummary descr i pt ions  of the proj ect ( C hapter 2 . 0 ) , of  the 

env i ronment ( Chapter 3 . 0 ) ,  and of the project ' s  probabl e impacts 

( Chapter 4 . 0 ) . Chapter 5 . 0 is a rev i ew of mi t i gati ve meas ures  and 

unavo i dabl e adverse impacts . The rel at ion s h i p  between l ocal s hort- term 

uses  of the envi ronment and l ong- term product i v i ty i s  d i sc us sed i n  

Chapter 6 . 0 . Those comm itments o f  resources wh i c h are i rrevers i b l e  and 

i rretr i evabl e are d i scussed in Chapter 7 . 0 . Chapter 8 . 0  i s  a s ummary of 

the proposed and a l ternat i ve act i on s , and Chapter 9 . 0 l i s ts the agenc i es 

contacted , the var iou s  permi ts and l i censes req u i red , and d i scus s i on of 
comments rece i ved on the dra ft E I S. 

Vo l ume I I  conta i n s  Append i ces A and B .  These prov i de deta i l s  

concern i ng the project descri pt ion  and the ex i sti ng  env i ronment ( regi onal  

a nd s i te speci f i c ) , which were summari zed in  Chapters 2 . 0  and 3 . 0 ,  

respecti vel y .  

Vo l ume I I I  conta i n s Append i ces C through  J .  Append i x  C prov i des 

deta i l s  concern i ng the probabl e impacts wh i c h were summari zed i n  Chapter 

4 . 0 . Append i ces 0 through  J are techn i cal  append i ces conta i n i ng backup 

data and methodo l ogy used in comp i l i ng the report , and Append i x  K conta i ns 

comments on the draft E I S  rece i ved from Federa l , s tate and l ocal govern 

ment agenc i es .  
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2 . 1 I NTROD UCTION 

2 .1 . 1  Grou p Descript ion 

CHAPTER 2 . 0  

DESCRI PTION OF  PROJECT 

Fi ve sa l t  domes i n  southeastern Texas - Bryan Mound , Al l en dome , 

West  Col umb ia  dome , and Damon �10und i n  Brazor i a  County and Nash dome 

i n  Fort Bend County - are u nder con s i deration for devel opment for the 

SPR program for the Seaway Group ( Fi g ure 2 . 1 - 1 ) .  They were sel ected 

from among many potent ia l  sa l t domes on the bas i s  of the i r  capac i ty ,  the 

techn i ca l  fea s i b i l i ty of devel opment ,  env i ronmental  concerns , the ea se  

o f  acces s to d i str ibution  fac i l i ti es . T he  Seaway Group i s  des i gned to 

have at l ea st 1 63 MMB of  crude o i l storage capa ci ty i n  so l uti on-m ined 

caverns . Th i s  o i l  wou l d be d i str i buted to i n l and refi neri es  by the 

S EAWAY , I n c .  , *  P i pe l i ne system , and to East  Coa s t ,  Cari bbean and Gul f 

Coast ref iner i es by tan kers fro m Brazosport ( Port of Freeport , Texas ) .  

D i str i but ion po i nts are the SEAWAY Tank  Fa rm at Jones Creek , and the 

S EAWAY and DOE docks in Brazos Ha rbor and Freeport Harbor .  

Th i s  document descri bes the res u l ts of a n  env i ronmental analys i s  

o f  the f ive s i tes i n  the Seaway Group . Present p l a n s  are that one of 

these f ive s i tes w ou l d  be devel oped , but add i ti onal  Seaway s i tes may be 

d evel oped , i f  necessary ,  to meet SPR obj ecti ves . 

At Bryan �10und , 63 t1MB of ex i s ti ng storage capac i ty i s  presently 

be i ng  mod i fi ed for the early storage phase  of the SPR program . The 

proposed devel opment p l a n  i s  to expand Bryan Mound by an add i ti onal 

1 00 MMB , so the s i te wou l d  have a tota l capac i ty of approx imately 1 63 

MMB.  Devel opment of 1 00 MMB of storage capac i ty at e i ther Al l en dome , 

We st Co l umbia  dome,  Damon Mound or Na s h  dome i s  an a l ternat i ve to the 

*I n order to c l early d i fferent iate between the Seaway Group SPR Program 
and SEA \"r AY , Inc . ( owners of the p i pe l  i n e ) , t he l atter i s  cap i tal  i zed 
i n  t h i s  E I S .  
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F I G URE 2 . 1 - 1  

GULF OF MEXICO 

o 5 Miles E===�f?±3==���===========�� o 51(!lom.t8rs EE3==�E3=C�E3�======� 

Seaway Group sa l t do me l ocati o n  map - s how ing p rooosed 
s ite (Brya n t1ound ) and fou r  a 1te rnati ve ca nd i date s i tes . 
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1 00 MMB expans ion  of Bryan Mound .  Expans ion  of the Seaway Group to 

1 63 MMB s torage capa ci ty wi l l  req u i re i n creased use of the Bryan Mound 

early storage fa ci l i t ie s , and constru ction  of new do cks , storage 

caverns , and other fa ci l i t i es to handl e the expanded SPR capa ci ty .  

Impa cts a s so ci a ted wi th SPR  uti l i zat ion  o f  the early s torage 

fa ci l i t i es and constru ct ion and use of new fa ci l i t i es are des cr i bed i n  

th i s E I S .  

2 . 1 . 2 Program Des cript ion  

The  engi neer i ng des i g n  of SPR  program fa ci l i t i es i s  ba sed on the 

conservati ve assumpt ion  that the reserve wi ll be cy cl ed f i ve times 

( i . e . f i ve fi l l s ,  f i ve wi thdrawa ls )  dur i ng the proj e ct ' s 20 to 2 5  year 

l i fetime . T h i s  i s  con s i dered to be conservat i ve be cau se the reserve 

o i l  wou l d  be wi thdrawn on ly  dur i ng  a severe i nterruption  i n  the norma l 

import s upp ly .  D u e  to the ex i s ten ce o f  the strateg i c reserve , the 

l i kel i hood of a severe supp ly i nterruption  i s  expe cted to be redu ced . 

Th us , the caverns wou l d  l i ke ly never grow to the i r  u l timate des i g n  

capa ci ty .  

Th i s  E I S  con s i ders the tota l SPR program wi th fi ve cy cl es  o f  

s torage .  Th i s  i s  a "worst- case " assumpt i on wh i ch i n cl udes the 

i mpa cts of a ll s torage cy cl es . 
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2 . 2 CRUDE O I L  STORAGE I N  SALT DOMES 

2 . 2 . 1 I n troducti on  

Sa l t  domes are attract i ve s i tes for petrol eum storage cavern s 

because  of  the rel ati vely l ow cost of  construct i on , the geol og ic  stabi l i ty 

o f  caverns , and because  sa l t  i s  h i gh ly  impermeabl e (mak i n g  i t  a s u i tabl e  

materi a l  i n  wh i ch to store petrol eum products ) .  The domes wh ich  occur 

a l ong the Gu l f  Coast of the Un i ted States are part icu l arl y des i rabl e 

s torage cavern s i tes . They are common ly  i n  areas of prev i o us i ndustr ia l  

devel opment for o i l  or gas wel l s  or dri l l i ng operation s , wi th read i ly 

ava i l abl e p i pe l i ne d i s tr i but ion 'systems , and many of  them a re wi th i n  
2 00 feet o f  the earth ' s  s urface , reduc i ng costs o f  dri l l i ng requ i red to 

cons truct the caverns . 

Caverns for proposed storage may be one of three types . They may 

be deve loped by convers i on of convent iona l  room and p i l l ar sa l t mi nes , 

or  ex i s ti ng  so l uti on-mi ned caverns , or  they may be con structed by sol ut ion 

m i n i ng of  new caverns . The fi rst t wo types wi l l  be ut i l i zed duri ng the 

early storage p hase ,  wh i l e  new so l u ti on-mi ned caverns wou l d  be requ i red 

to comp l ete the storage requ i rements of the SPR program . 

New caverns are constructed by i nj ecti ng raw ( un saturated ) water 

i n to the sa l t  mas ? and a l l owi ng the water to l each (or  d i sso l ve ) the 

sa l t .  As raw water i s  i nj ected , brine ( sa l t saturated water ) i s  forced 

out  of the sa l t  mas s  and a cavern i s  formed . The bri ne produced wou l d  

exceed i ndustry ' s  needs for feedstoc k and wou l d  be d i sposed o f  e i ther by 

i nj ection i nto deep sa l t water bear i ng  sands or by d i ffu s i o n i n  the Gul f 

of  Mex i co .  Crude o i l  wou l d  b e  st ored by i nj ect ing  i t  i nto the ca verns 

under pressure to d i sp l ace the bri ne . Duri ng an o i l supp ly i n terrup

t ion , the  s tored o i l wou l d  be  forced out  of the caverns by d i s p l ac i ng it  

wi th raw water and d i s tri buted to refi n er ies  v i a  the  S EAWAY P i pel i ne or  

tan kers from docks i n  Freeport Harbor .  

Al though  storage of crude oi l i n  sal t dome cavern s does not  present 
major  techn i ca l  probl ems , the techn i que  has been more exten s i ve ly  

uti l i zed i n  other countri es . I n  t he Un i ted States , such  caverns have 
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primari ly  bee n u sed for storage of fuel oi l a nd LPG products such  as 

propa ne a nd ethyl e ne .  

Other petrol eum hydrocarbo ns such a s  fuel o i l , d i esel  o i l . a nd crude 

o i l have bee n stored i n  caver ns i n  sa l t depos i ts for several years i n  

Germa ny a nd Fra nce . Sal t caver n storage i n  Germa ny i s  based o n  the same 

methods of co ns truct io n a nd operati o n  pl a nned for the Seaway Group of 

SPR  s torage s i tes . Over 30 MMB of Germa ny ' s  strateg i c  crude o i l  s tock 

i s  i n  l eached storage caver ns .  Some of these caver ns have bee n fi l l ed 

for seve n years a nd co nti nue to prov i de safe a nd eco nomi cal storage .  

2 . 2 . 2  Ge neral Co nstructi o n  Tech ni gues 

The new storage to be devel oped at each s i te wi l l  be a seri es of 

l eached caver ns of about 1 0  MMB capac i ty each . ( Dri l l i ng d i ff icu l ti es 

may reduce the vol ume of 1 0  to 20 perce nt of the caver ns . ) A n  oi l 

storage caver n i s  bas i ca l ly  a l arge subterra nea n pressure ves sel  co n

nected to the surface by two verti cal co nce ntr i c  cas i ng s tri ngs  ( p i pes ) 

( F i g ure 2 . 2- 1 ) .  Becau se o i l  wi l l  fl oat o n  bri ne ,  the o i l  l i ne must 

co nnect to the top of the caver n a nd a bri ne/raw water l i ne to the 

bottom . 

Co ntro l of caver n co nstructi o n a nd o i l  wi thdrawa l operati o ns wou l d 

be establ i s hed at  a ce ntral pl a nt area , a nd each caver n wou l d  be l i nked 

to the ce ntral pl a nt by water . bri ne ,  a nd o i l  p i pel i nes . Raw water for 

each s i te wou l d  be su ppl i ed v i a  p i pel i ne from a n  offs i te source , wh i ch 

co u l d i ncl ude nearby streams or l a kes . subsurface aqu i fers , or the Gul f 

of Mex i co .  

Both caver n l eachi ng a nd crude oi l i nj ecti o n  req u i re di sposal of 

the di sp l aced bri ne .  It wou l d  be pi ped to the Gul f of Mexi co or to 

i nj ecti o n  wel l s  for su bsurface di s posa l . Depe nd i ng o n  proxi mi ty to 

pote nt ia l  users a nd other factors . such as  the c hemi cal co nsti tue nts of 

the sa l t ,  some bri ne m i g ht a l so be so l d  as feedstock to nearby chemi cal 

p l a nt operators . However , re l ucta nce o n  the part of l oca l i ndustry to 

accept bri ne ( or provi de the h i g h  qua l i ty water neces sary to produce 

bri ne s u i tabl e for thei r u ses ) at the rates a nd vol umes neces sary for 

l each i ng a nd operati o n  ma ke th i s  use  u nl i ke ly .  
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Oi l d i s t ri buti o n wou l d  be ha ndl ed th rough  the te rmi na l faci l i ti es 
( i ncl ud i ng doc ks a nd sto rage ta nks ) a nd pumped v i a  p i pel i ne to a nd f rom 
each s to rage s i te .  C rude o i l e nte ri ng cave rn sto rage woul d  be recei ved 

f rom the te rmi nal faci l i t i es .  Du ri ng c rude o i l  wi thd rawal , the o i l  

wou l d b e  pumped to the te rmi na l faci l i t i es fo r t ra nsfe r to ta nke rs 
doc ked i n  F reepo rt Ha rbo r o r  to the SEAWAY P i pel i ne .  

A n  SOO-foot des i g n s paci ng of sto rage cav i ti es has bee n sel ected 
wh i c h  wou l d  a l l ow a mi nimum of 400 feet betwee n adjace nt cave rns afte r 

a l l fi l l  cyc l es .  A d i sta nce of 600 feet wou l d  be a l l owed f rom a ny 
cav i ty to the estimated ext remi ty of the dome fl a nks . A mi nimum sal t 

ba rri e r  of 500 ve rti ca l  feet wou l d  be p rov i ded betwee n the cei l i ng of 
each  s to rage cav i ty a nd the cap roc k .  Cave rns wou l d  be app roximately 

1 000 feet i n  hei g ht a nd ,  fo r a 1 0  MMB capac i ty ,  wou l d be i ni ti a l ly  

l eached to 275  to 300 feet i n  d i amete r. 

Befo re l each i ng ope ratio ns ca n beg i n, a n  e nt ry wel l must be d ri l l ed ,  
u s ua l ly wi th co nve nti o nal  o i l  wel l d ri l l i ng ri g s .  Wel l d i amete rs a re 

dete rmi ned by the des i red l each i ng a nd o i l  wi thd rawa l rates ( cave rns a re 

l eached at a rate of about 1 5 , 000 ba rrel s pe r day pe r wel l , a nd SPR oi l 
w i thd rawa l req u i reme nts ca l l  fo r empty i ng each  cave rn i n  1 63 days ) .  

Afte r the d ri l l ed ho l e  pe net rates the dome cap roc k ,  at l east  500 addi 

ti o na l  feet a re d ri l l ed i nto the sa l t befo re the fi na l  ca s i ng i s  p l aced 

a nd g routed . The bottom of th i s  ca s i ng defi nes the top of the cave rn to 
be devel oped . D ri l l i ng the n p roceeds to the bottom of the s ump ( a  space 
bel ow the cave rn i tsel f whe re i nsol ubl e mate ri a l  may settl e out a nd not 
impa i r ope rati o n of the sto rage cave rn) . 

D ri l l i ng eq u i pme nt i s  the n removed a nd the l eachi ng st ri ng i nse rted . 

Thi s co ns i sts of two p i pes of di ffe re nt di amete rs ,  the sma l l e r  of wh i ch 

fi ts co nce nt ri cal ly  i nto the l a rge r. 

Leach i ng a sto rage cave rn of the des i red s i ze a nd s hape i s  accom

pl i s hed by va ryi ng both the rate of raw wate r i nput  a nd the pos i ti o ns of 

the two ca s i ngs  wi th i n the wel l .  B l a nket mate ri a l  ( o i l ) i s  used to 

p reve nt the ce i l i ng of the cav i ty f rom bei ng l eached away f rom the bottom 

of the oute r s t ri ng .  ( B l a nket o i l  i s  a ny no nco rros i ve ,  l i g hte r-tha n-
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wa te r s ubstance used to occupy the space i n  the topmost po rtion  of the 
cave rn .  B l a n ket o i l o r, mo re co rrect ly ,  bl an ket mate ri a l  - gas , p ropane , 

butane , d i esel  o i l o r  c rude o i l  - p revents l each i ng of the cave rn roof 

a round the oute r cas i ng and can  be adj usted to cont ro l  the s hape of the 

cave rn . ) I t  us ua l ly  req u i res about  24 months to l each a cave rn of the 

req u i red 1 0  �1MB capa c i ty .  Two s i gn i fi cantl y d i ffe rent methods o f  cave rn 

deve l o pmen t may be used i n  the SPR p rog ram : l each-then-fi l l  and l each/fi l l .  

The fundamental techn i que of cave rn devel opment wi th the l each

then -fi l l  method i s  to expose the sa l t i n  a d ri l l ed hol e ,  i nj ect raw 

wate r i n to the hol e ,  a l l ow t ime fo r the wa te r to d i sso l ve the sa l t ,  and 

d i s p l ace the res u l ti ng b ri ne by i njecti ng mo re raw wate r. The ho l e  

en l a rges a s  the sa l t  d i sso l ves , eventua l ly fo rm i n g  a cave rn .  B l a n ket 

o i l  i s  used to p rotect the roof of the cave rn as noted p rev i o us l y .  Once 

l each i ng  i s  compl ete , c rude o i l  i s  then i nj ected . 

By u s i n g  c rude o i l  as b l a n ket mate ri a l , and empl oy i ng app ro p ri ate 

comb i nat i ons  of d i rect/ i nd i rect c i rcu l at ion  and i n te rmi ttent adj ustment 

of  cas i n g s , it  i s  pos s i bl e  to sto re c rude o i l  du ri ng the l each i n g  pe riod . 
Th i s  method of cave rn devel o�ment i s  ca l l ed l each/fi l l .  W i t h  i t ,  the 
cave rn i s  deve l oped f rom the top down . I n i t i a l l y ,  about 1 0  pe rcent of 

the cave rn des i gn capa c i ty i s  l eached ; c rude o i l  i s  then added as b l anket 

mate ri a l  and l each i ng cont i nues . When the cave rn reaches the 1 0  �1MB 

des i gn capa c i ty ,  9 t1MB of c rude o i l i s  a l ready i n  sto rage . The l each/fi l l  

p rocess i s  s ti l l  an unt ri ed techno l ogy i n  th i s  coun t ry ,  and DOE p l an s  to 

ve ri fy i t  th rough  a test we l l  befo re i t  i s  impl emented fo r the gene ra l  
p rog ram. Th i s  techno l ogy i s  be i n g  used s ucces sfu l ly  i n  West Ge rmany 
fo r the c reati on of a sto rage fac i l i ty .  

O i l i nj ect ion rates a nd  wate r s upp ly  rates fo r the s imu l taneous l each 

and fi l l  p rocess wou l d be somewhat l es s  than those req u i red fo r the 
s epa rate l each then f i l l  p roces s .  B ri ne d i s posa l  rates wou l d essenti a l l y  

b e  the same du ri ng cave rn l each i ng wh i c h  p resents h i g he r  b ri ne rates than 

cave rn fi l l i ng .  The refo re ,  the sepa rate l each then f i l l  p rocess wou l d 

p resent the wo rst-case fo r env i ronmenta l i mpact cons i de rat i o n , and i t  i s  

th i s  mo re ext reme case wh i ch i s  assumed i n  th i s  document fo r env i ron

men ta l i mpact a s sessmen t pu rposes . 
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P i pel i nes wi l l  transport raw water , br i ne ,  and crude o i l  to and 

fro m the storage s i te .  P i pel i ne con structi on  techn i ques  wi l l  depend on  

t he type of terra i n  to be crossed and wi l l  i nc l ude conventi onal  dry l and  

and p u s h- d i tch  methods . Convent i ona l  dry l and con structi on methods 

wou l d  be u sed through  porti ons  of p i pe l i ne routes where heavy construc

t i o n  eq u i p ment can be s upported . T he push- d i tch method of construct i on 
wou l d  be u sed i n  fres hwater swa mp porti ons  of p i pe l i ne routes where the 

gro u nd can support marsh  buggy- mounted excava t i ng and backf i l l i ng 

equ i p ment ,  but cannot s upport convent i onal  dry l and p i pel i ne con structi on 

equ i p ment . 

2 . 2 . 3  Operat ion  

Crude o i l  to  f i l l the SPR  storage cav i t i es wi l l  arr i ve at ter mi na l s 

i n  Freeport Harbor by tanker .  Docks on  the  ri ver can  hand l e  s h i p s  up 
to 50 , 000 DWT ( l i g ht- l oaded ) .  Surges i n  the o i l  d i str i but ion  syste m 
wou l d te mporari ly  be stored i n  surge tan ks at  Bryan Mound . The o i l  

wou l d  be metered a t  the doc k  and a l so a t  the s torage s i te for l ea k  

detecti o n  purposes . 

Al l S PR  s torage s i tes woul d be des i gned to acco mmodate fi ve ( 5 )  

f i l l  and  wi thdrawa l cyc l es .  Th i s  a s su mpt ion  was made to establ i s h 

e ng i neeri ng  and safety cr i teri a  i n  absence of any method to pred i ct the 

actual  u sage of the SPR  over the l i feti me of the project .  For l eached 

cav i ty fac i l i t i es ,  the cavern capac i ty en l arges dur i n g  eac h  cyc l e ,  due 

to the i ntroduct i o n  of fresh  water ; however , on ly  the ori g i nal  des i gn 

capac i ty for each cavi ty wou l d  be refi l l ed .  The fact that a s ma l l er 

percentage of fresh  water wou l d  be i ntroduced i nto the cavern d ur i ng 

s ucces s i ve fi l l  operati o ns so mewhat reduces the conti n ued l each i n g  

proces s .  

When the storage fac i l i ty at each s i te has been co mpl eted and the 

c rude o i l  i s  i n  s torage , there wou l d be an  i n teri m per i od duri ng wh i c h 

the on ly  acti v i t i es at the s i te wou l d be secur i ty and ma i ntenance checks . 

Read i ness  for act i vati o n  duri ng  an e mergency , however , requ i res keep i ng 

personnel  a va i l a bl e .  
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Dur i ng  that standby storage per i od ,  a l l eq u i pment woul d be servi ced 

and tested on a reg u l a r  ba s i s  to i ns ure proper worki ng  order . Ma i n te

nance crews wou l d  be on duty on a 24-hour ba s i s .  

I t  i s  poss i b l e  that certa i n  national  emergenc i es co ul d occur before 

the pl an ned tota l reserve capac ity of the SPR i s  met .  I n  order to pre

pare for s uch  a cont i ngency ,  the fac i l i t i es are des i gned to prov ide fo r 

o i l  retu rn bypass  va l ves to a l l ow immed iate recovery of o i l  a l ready stored . 

The SPR  program prov ides for an emergency del i verabi l i ty of stored 

o i l  over a 5-month period .  The Seaway Group has a des i gn capac i ty of 

1 MMB per day . The fac i l i ty ' s systems wou l d  be des i gned to handl e th i s  

maximum capac i ty .  

Crude o i l  stored i n  every cav i ty wou l d  be  wi thdrawn by i njecti ng  

raw water i n to the bottom of the cav i ty ,  d i s p l ac i ng the o i l  through the 

ann u l ar  space at the top of the cav i ty .  The o i l  wou l d  l eave each s i te at  

a pres sure capabl e of transporti ng  the o i l  v i a  p i pe l i n e  to the Bryan 
Mound d i stri bution termi nal . After an o i l  supply i n terruption has ended , 
refi l l  of the SPR  s torage fac i l i ty i s  pl anned.  The rate of fi l l  wou l d  
depend o n  the ava i l a bi l i ty o f  crude , but i s  curren tly pl anned for fi l l  
over a 24-month period .  Refi l l  i s  ass umed to beg i n  s i x  months  after the 
end of the s upp ly  i n terruption . 

The refi l l  process i s  the reverse of the recovery proces s .  The 

crude o i l  i s  i njected i nto the top of the storage cav i ty ,  thus d i s pl ac i ng 
the bri ne ,  wh i c h ,  i n  turn , goes to the bri ne d i s posal  system . The bri ne 

d i sposal system and o i l  d i str i but ion  system are des i gned for cavern 

l each i ng  and o i l wi thdrawa l , respecti vely .  These capac i t i es are i n  

excess o f  requ i rements dur ing  refi l l  peri ods . 

2 . 2 . 4  Devel opment Ti meta bl e  

The Seaway Group  SPR fac i l i t i es wou l d  cons i st of both the early 

s torage phase devel opment currently under construct ion  and new storage 

caverns at one or mo re of the Seaway candi date s i tes . 

The present schedu l e  for devel opmen � of the requ i red 1 00 MMB 

Seaway Group  SPR  capaci ty requ i res the l each i ng of fi ve or s i x  new 
caverns capabl e of stori n g  50 MMB of crude o i l  duri ng  the f i rs t  32 mon th s  
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of the prog ram . Fi l l i ng of t hese caverns  wou l d then p roceed whi l e  the 

rema i n i ng cave rns  we re l eached . 

The devel opment t imetabl e ( F i g u re 2 . 2- 2 )  s hows the rel ati ons h i p  

of sol uti on mi n i ng t o  cavern fi l l i ng .  Est imates of wate r s upp ly  and 

b ri ne d i sposal  rates ( 534 MB/ D )  i nd i cate that fi ve to s i x  cavern s 

cou l d be l eached s i mul taneou s l y .  At t h i s  rate , s i te devel opment cou l d 

be comp l eted i n  about 62 months ( i nc l ud i ng i n i ti a l fi l l ) .  

2 . 2 . 5 Gene ra l  Safety �1easu res 

Safety meas u res common to the o i l  i ndust ry w i l l be emp l oyed du ri ng 

a l l phases of  the p roj ec t .  P rotecti ve cont rol dev i ces  wi l l  be i n stal l ed 

on wel l heads and  on  a l l majo r pump i ng eq u i pmen t .  Fi re pumps and ext i n 

gu i s he rs wi l l  b e  ava i l abl e a t  c ri t i cal poi nts . Bu ri ed p i pel i nes  wi l l  be 

coated wi th  a p rotect i ve coati ng . The ma i n  s to rage fac i l i ty ac reage 

wi l l  be encl osed w ith  a secu ri ty fence . These and othe r p recaut ions  

wi l l  se rve to  p rotect the emp l oyees , t he publ i c ,  and the  envi ronment . 

2 . 2 . 6 Te rmi nati on  and Abandonment 

When the o i l  sto rage capac i ty wou l d no l onge r be needed , i t  i s  

i ntended that the fac i l i t ie s  conti nue to s e rve a benefi c i a l use . Sto r

age of l i ght pet ro l eum p roducts , LPG , o r  othe r i ndust ria l  p roducts i s  a 

pos s i bi l i ty .  I f  no  u se rs c a n  b e  found fo r t h e  s ho rt te rm ,  the fac i l i ty 
cou l d be mothba l l ed fo r l ate r u s e .  

U l timate ly , the fac i l i ty wou l d  b e  abandoned . Su rface equ i pment 

wou l d be removed and s ol d  offs i te .  B ri ne i nj ecti on wel l s  and  cav i ty 

access  woul d  be seal ed wi th conc rete , a common o i l  fi el d p rocedu re .  No 

l ong-te rm s u rve i l l ance o r  ma i ntenance i s  anti c i pated . 
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2 . 3  PROPOS ED S ITE - BRYAN MOUND 

The proposed SPR fac i l i ty at Bryan Mound cou l d  store a tota l of 1 63 

MMB of crude o i l for the Seaway Group . Early storage fac i l i t i es capabl e 

of  s tori ng 63 MMB are under construct ion  and wi l l  be compl eted and 

fi l l ed by December 1 978 .  Expans i on of the Bryan Mound storage fac i l i ty 

by 1 00 MMB cou l d  ta ke up to f ive years from construction startup . Most  

of  th i s  t ime wou l d  be  requ i red to so l ut ion  mi ne new storage cav i t i es . 

Deta i l s  of the p l a nned devel opment at Bryan Mound are presen ted i n  

Section  A . 3 o f  Append i x  A .  The fol l owi ng sect i ons  s ummari ze the most 

s i g n i fi cant  aspects of both earl y storage and expans ion  devel opment .  

2 . 3 . 1 Early Storage Fac i l i t i es at Bryan Mound 

Fac i l i t i es for the early storage pha se of the SPR program are cur

rent ly  be i ng devel oped at Bryan Mound . A tota l of 63 MMB of crude o i l 
wi l l  be stored i n  four  ex i s ti ng caverns devel oped by Dow Chem ica l  Company 

to obta i n  bri ne feedstock for chem i ca l  pl ant operati ons . 

Crude o i l p i pel i nes  are be i ng constructed to connect the dome wi th 

the SEAWAY Docks at Brazosport and the SEAWAY Tan k Farm .  In the event 

of a severe o i l  s u pp ly  i nterrupti on , neces s i tati ng drawdown of the SPR , 

crude o i l  wou l d  be wi thdrawn from storage and p i ped to the SEAWAY Tank  

Farm ( to be  made avai l abl e to i n l and refi neri es ) or back  to the docks 

for s h i pment to Gu l f  Coast ,  Car i bbean or East Coast ref i ner ies v i a  

tan ker . Other major s upport fac i l i t i es to be constructed as  part of  the 

ear ly  storage phase  i nc l ude : a raw water i n ta ke and i nj ecti on system ; 

a deep wel l backup brine di s posal  system ; fo ur 200 , 000 barrel fl oati ng 

roof  storage tanks ; a central pump i n g  pl ant ; and an el ectri cal power 

system ( Fi gure 2 . 3- 1 ) .  

The raw water i nta ke i s  to be l ocated on the Brazos  R i ver Di vers i on 

Channel  and wi l l  prov i de  water for d i sp l acement of the stored crude o i l .  
D i s pl aced bri ne wi l l  be pas sed through  a brine p i t  and pumped to fi ve 

brine  i n j ection  wel l s  ( each wi th a 1 000-gal l on-per-mi nute capac i ty )  
wh i ch wi l l  prov i de backup for br i ne d i s posa l . 

The four  storage tanks ,  su i tabl y d i ked for sp i l l  protection , wi l l  

act as s urge tanks to prov ide a conti nuous fl ow to or from cavern storage . 
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'"� 
1(( 'il 

� .' ... 
--- •• - I ) I " ..-," SEAWAY M \ _  \TANK�FA� Y ' '', 

' I  
�� i SEA WA Y 30 1"'�� OIL. 

. - . , 
. - . �  

-- -� • .....; . 
'I ",  __ . ..... . 

- \ . ( f � () 
_ .. ' -' . t , 

)1 � ..o� � 
' i/ , '-; _ _., ,, ' .J; � >:� '« (  . • 

' : � f : : \  i. ' · t  
.��.�

� W,I(,J,c it ! 
--.- -:A.) : · -' : _ �l : - ) (\\:\-�I� }�; -'_ i 

'\ 1:- ;\ . 
· 1 ... ... "':\->:. " : "  .�- ' ��-': .. . ' 

·:' , , -C X ':{' ::'�}.-.�:\).) ., ", �'", .�.�ti� 

- . , 

-- \ {:J.(. \ _,' 

.;\< - .  - , 
t'to'" :":>j :.:::' i 

. \ .. �., 

•• o�·' 

) ... -� -'. 

, i � \' )  

'. ,.. , 

. "  

,/ tit�� ,.,. � I 

r J i 
; . . 

,�,�"o'\ 

,� 

. " . . / � l A, o (, #"" . ". . 

STATUTi: IIiLU 
o 

I I  LL J I 

F I GURE 2 . 3- 1  B ryan Mound ea rly sto rage fac i l i ti es - as sessed i n  FES 76/77-6 . Fac i l i ti es 
n oted ( p roposed ) we re assessed i n  the Ju ly  1 97 7  D raft Suppl e men t .  



The centra l  pump i n g  p l ant and connecti n g  p i pel i nes on-s i te provi de for 

a l l of the trans fers of raw water ,  crude o i l  and bri n e .  Power from the 

Hou ston  L i g ht i ng and Power Company ( HL&P ) substat ion  i n  Freeport wou l d 

be s uppl i ed to an  on-s i te transformer v i a  a 1 . 5-mi l e  transm i s s i on l i n e .  

Some of  these s upport fac i l i t i es wou l d  b e  constructed a nd  p l aced i n  

operation  a s  soon a s  l ate 1 977 .  A deta i l ed descr i ption  of the early 

s torage phase fac i l i t i e s  at Bryan Mound and thei r envi ronmental impacts 

i s  prov i ded i n  the f i nal  EIS ( FES 76/77-6 )  and fi nal  suppl ement ( December ,  

1 977 ) and acreages requ i red are l i sted i n  Tabl e 2 . 3- 1 . 

2 . 3 . 2  S i te Locat ion and Character i st i c s  

The Bryan Mound sa l t dome ( F i g ures 2 . 3- 2  a nd  2 . 3- 3 ) , i s  i n  the 

southeastern part of  Brazori a  County ,  Texas ,  about  three mi l es southwest  

o f  Freeport, 45 mi l es southwest of the  Texas C i ty/Gal veston area , and  65  

mi l es south of Housto n .  The Brazos Ri ver Di vers i o n  Cha nnel borders the 
s i te to the west ,  and the Intracoastal Waterway and the Gul f of  Mex i co 

l i e one and two mi l es to the south , res pecti ve ly .  The dome has  a n  

actual s urface express i o n  wh i ch r i ses about 1 5  feet above t he  surround i ng  

mars h l and ( Fi g ure 2 . 3-2 ) .  The 1 50 acre earl y  storage fac i l i ty i s  encl osed 

by barbed wi re fenc i ng to keep out graz i ng  cattl e .  The - 1 500 foot sa l t 

contour encl oses  about  730 surface acres at the Bryan Mound s i te .  

Bryan Mound l i es  at  the so uthwestern vertex of  a tri angul ar  area 

south of Freeport protected by l evees . A paved road from the c i ty of 

Freeport runs a l ong  the top of the l evee bes i de the Brazos Ri ver Di vers i on 

Channel a nd past the entrance to the s torage s i te .  A s hel l road pas ses 
through the center of the s torage s i te ,  and conti n ues o n  top of the 

South Freeport Hurri cane Protection  Levee to Freeport Harbor .  

The s i te h a s  recentl y been used for bri ne sol ut ion mi n i ng by Dow 

Chem i cal  Company . Numerous  o i l  and gas wel l s  general ly  defi ne the dome , 

but hydrocarbon product i on ceased i n  1 964 .  Sul fur mi n i ng operations  

were conducted on  the  dome from 1 91 2  through  1 93 5 ,  and  a p i l ot pl ant  

removed a smal l amount of s u l fur duri ng  1 967-1 968. As a res u l t of these 

act i v i ti es , many areas of the dome were f i l l ed ,  graded , or otherwi se 

mod i fi ed before DOE ' s  i n i t i a l devel opment  of the early storage phase 
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TAB LE 2 . 3- 1  Land req u i rements - A rvan �ou n d  nrnnos ed S P �  s toraQe s i te .  
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fac i l i ti es .  Dow Chem i ca l  Company had been us i ng about  1 50 acres for 

thei r bri n i ng operati ons , and th i s  area has been i nc l uded i n  the early 

storage phase of the SPR program . 

2 . 3 . 3 On-Si te Fac i l i t i e s  

The  genera l phy s i ca l  pl ant  for the proposed SPR  fac i l i ty at Bryan 

Mound cons i sts of storage caverns , the centra l pump i ng and contro l 

faci l i ty ,  and crude o i l  d i s tri bu ti o n , raw water suppl y ,  and backup bri ne 

d i s posa l  systems . The pump i ng faci l i ty ,  oi l and water systems are bei ng 

bu i l t  at Bryan Mound for early storage pha se of  the SPR ;  duri ng s i te 

expans ion  and operat ion , conti nued use  of these systems i s  pl anned . 

New on-s i te fac i l i t i es proposed for the Bryan Mound SPR expans ion  

wo ul d cons i st of ten to twel ve new storage cavi ti es and  thei r crude o i l , 

raw water , and br i ne pi pel i ne connections  to the central pumpi ng and 

contro l area s .  The wel l head a t  each new cavern woul d be di ked to conta i n  

m i nor operationa l  s p i l l s  ( up to 2000 gal l on s ) . New access roads woul d 

be con structed to each wel l head and the pi pel i nes buri ed a l ong them . 

Expans ion  of Bryan Mound woul d requ i re the use  of about 240 acres i n  
add i t i o n  to that used for the earl y storage pha se .  O f  thes e ,  36 acres 

wou l d  be graded or otherwi se d i s turbed dur ing  s i te devel opment .  Land 

requ i rements for both SPR and ea rly storage faci l i t i es are s ummari zed i n  

Ta bl e 2 . 3- 1 . 

2 . 3 . 4  Off- S i te Fac i l i ti es 

The off- s i te faci l i t i es requ i red for operat ion  of  the expanded 

Bryan Mo und SPR devel opment are 1 )  the two new tan ker docks at  Brazosport , 

and the a s soci ated p i pel i nes  and pump i ng equ i pment , and 2 )  the bri ne 

d i sposal  p i pel i ne to the Gul f of Mex i co · s  5 . 8 statute mi l e  ( 5 . 0  nauti cal 

m i l e ) d i ffuser . 

2 . 3 . 5  Al ternat ive  Faci l i ti es 

I n  des i g n i ng the expans ion  of  Bryan Mound for the SPR program , a 

n umber of  a l ternat i ve fac i l i t i es and systems were cons i dered . Acreages 

affected by these a l ternati ves are s ummari zed i n  Tabl e 2 . 3- 1 . 
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2 . 3 . 5 . 1  Crude O i l D i s tr i bution System 

Con struct ion of  a s i ng l e  po i nt moor ing  ( S PM ) monobuoy for doc k i n g  

very l arge crude carr i er ( VLCC )  tan kers i n  deep water off t h e  Freeport 

coast has been cons i dered . T h i s  faci l i ty wou l d  be s imi l ar to the pro

posed SEADOCK,  I nc . SPM . Con structi on of an SPM for the SPR program 

wou l d al so  req u i re cons i derabl e add i tional  surge tankage on the s i te .  

Long l ead times for construction  and l i cen s i ng uncerta i nti es assoc i 

a ted wi th such  fac i l i ti es reduce i ts v i abi l i ty a s  a n  SPR opti on . 

L i cens i ng work on  SEADOCK ha s been i n  progres s for at l east  fi ve years . 

I f  S EADOCK ' s  SPM i s  constructed , the SEAWAY Docks i n  Brazosport 

wou l d  have s urp l us  capac i ty.  S i nce SEADOCK ha s been des i gned on ly  for 

o ffl oad i ng tan kers , l oad i ng out of  crude o i l  duri ng a s upp ly  i nterruption 

woul d be done in  Brazosport .  Convers ion  of  SEAWAY Doc ks for DOE use  

might then be practi cal . 

A s econd a l terna t i ve wou l d  be to use the ex i s ti ng Phi l l i ps Petro l eum 

Company doc ks on a s pace-ava i l abl e ba s i s .  A connecti ng pi pel i ne to the 

ex i sti ng DOE l i n e  to Bryan Mound woul d be requ i red . 

2 . 3 . 5 . 2  Raw Water Supply 

An al ternative  to the proposed use of the Brazos R i ver D i vers ion  

Channel  as a so urce of  raw water wou l d  be  the  wi thdrawa l of  ground water 
from the Evangel i n e  aqu i fer , at depths of  approx imate ly  1 200 fee t .  The 

water i n  th i s  aq u i fer i s  not potabl e i n  the Freeport area . The reg i on 

has  been exper i enc i n g  s ubs i dence associ ated wi th extens i ve wi thdrawa l of 

potabl e water from near- s urface strata . An add i t i onal  wi thdrawa l of 
l arge quanti t i es o f  wa ter m i g ht serve to aggravate th i s  reg i onal  probl em . 

Raw water m ight a l so be suppl i ed from Dow Chemi cal Company ' s  Harri s 

and Brazori a Reservo i rs .  A p i pel i ne wou l d  be req u i red between Dow pl ant 
" B "  in  Freeport and the Bryan Mound s i te .  

2 . 3 . 5 . 3  Br i n e  Di sposa l  System 

An a l ternati ve brine  d i s posal  system woul d enta i l  bri ne i nj ection  

i n to deep s ubs urface sa l t  water bear ing  sands . Bri ne ponds bui l t  for 

the early storage pha se wou l d  a l l ow i n sol ubl es to settl e out and mi n im i ze 

c hances of  damag i ng  the pumps or cl ogg i ng the wel l s .  N i neteen i nj ection  
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wel l s  i n  add i t ion  to the five backup wel l s  for the early storage phase 

wou l d be con structed were th i s  a l ternati ve sel ected . 

A second a l ternat i ve woul d be the use of a bri ne d i ffuser 1 2 . 5  

s tatute mi l es ( 1 0 . 9 nauti ca l  mi l es ) offshore from Bryan Mound i n  the 

Gu l f  of Mexi co .  The fi rst 5 . 8 mi l es wou l d  fol l ow the course of the 

proposed di ffuser wi th the extens i on fol l owi ng  the same general  bear i ng . 

A th i rd a l ternati ve woul d be to supply part of the bri ne as feed

stock to Dow Chemi ca l  Company p l ants i n  Freeport . Exi st i ng  pi pel i nes 

from the s i te to the pl ants wou l d be uti l i zed . As part of the early 

storage phase , bri ne from the exi sti ng  caverns i s  currently bei ng del i vered 

to Dow as the caverns are be i ng fi l l ed wi th o i l .  However ,  the Brazos 
Di vers i on Channe l  coul d  not prov i de raw water of the qual i ty neces sary 

to produce br i ne wh i ch cou l d meet the spec i fi cations  neces sary for the 
chemi cal feedstock .  Therefore , use of th i s  a l ternati ve wou l d have to be 
coup l ed wi th use  of water from the Dow Reservo i rs .  Moreover , Dow has 
not expressed a wi l l i ng ness  to recei ve bri ne at the rates and vol umes 

neces sary for l eachi ng new caverns . 

2 . 3 . 5 . 4  Power System 

An a l ternati ve to the use of HL&P power wou l d be the con structi on  

of o ns i te generat i ng capaci ty .  Gas turbine  generators , an exhaust  s tack 
and a fuel reserve equal  to  four day · s cons umpti o n  wou ld  be requ i red . 
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2 . 4 ALTERNATI VE S I TE - ALLEN DOME 

The a l ternat i ve SPR  fac i l i ty at Al l en dome cou l d  store 1 00 MMB of  

crude o i l  for the Seaway Group . I n i t i a l  fi l l  cou l d be comp l eted 

approx imate ly  fi ve years after start of construct i on . Crude o i l cou l d  

be del i vered to Al l en dome v ia  the surge tanks a t  Bryan Mound . 

2 . 4 . 1 S i te Location  and Characteri st ics  

The  Al l en dome s i te i s  i n  southern Brazor ia  Co unty ,  Texa s 

( Fi g ures 2 . 4- 1  and 2 . 4- 2 ) , about 1 5  mi l es west of  Freeport , 70 mi l es 

south of  Ho usto n ,  and 7 mi l es north of the Gu l f  of Mex i co ;  the SEAWAY 

Ta nk  Farm i s  e i ght mi l es to the east and Brazosport i s  about  1 4  mi l es 

ea st  of  Al l en dome . The San Bernard Ri ver borders the s i te on the 

eas t .  

Al l en dome covers 300 surface acres  enc l o sed by the -2000- foot sa l t  

contour ( Fi g ure 2 . 4- 1 ) and has been cl eared for pasture , wi th on ly  

scattered groves of  trees . Property near the s i te a l ong the San Bernard 

Ri ver has a l ready been pa rti t ioned and devel oped for res identi a l  and 

vacation home l ots . 

Ex i sti ng paved roads  provi de access to the s i te ,  but add i tonal  

roads  wou l d  have to be constructed in  the p l ant area . 

2 . 4 . 2  On-S i te Fac i l i t i es 

On-s i te fac i l i t i e s  req u i red for operation  of Al l en dome s i te wou l d  

con s i st o f :  ten to twel ve storage caverns wi th d i ked we l l heads ; crude 

o i l , raw water and brine  p i pel i nes to we l l heads ( bu r i ed a l ong s i de access  

roads ) ;  centra l pump i ng and  control fac i l i t i es ; a crude o i l d i str i but ion  

sys tem ; a raw water supp ly  system ; a br i n e  d i sposa l  system i nc l ud i ng a 

br ine  p i t  and three bac kup i nj ection  we l l s ;  and a power d i str i bution  

system for use  wi th commerc i a l ly  supp l i ed power .  

S i nce th i s  dome is  sma l l er in  area than  others of  the  Seaway SPR 

Group , the des i g ned storage caverns wou l d  be h i g her and narrower than 

those proposed for the other Seaway s i tes . Cavern he i ght  wou l d  be 1 700 

feet and i n i ti a l  d i ameter 200 feet ( 600- foot centers between wel l s ) . 

After the projected f i ve fi l l -wi thdrawa l cyc l es , cavern d i ameters wou l d  
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FI GURE 2 . 4- 2  Ai r photo · o f Al l en dome ca n d i date S P R  s tora0e s i te 
( a l te rn a t i ve s i te ) . 
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reach about  300 fee t ,  s ti l l  l eav i ng a 300-foot wal l arou nd every cavern . 

I f  Al l en dome were se l ected for SPR  deve l opment , the confi gurati on  of 

sa l t body wou l d  have to be further defi ned before deve l opment  beg i n s . 

The area whi ch  wou l d  be ded i cated to the a l ternative  SPR  faci l i ty 
at Al l en dome wou l d  be approximate ly  1 84 acres . About 1 7  percent of 

th i s  area , or  about  3 1  acres , wou l d  be regraded i nto road and p i pel i ne 

a l l eys , dri l l  pads and the p l ant area ( F i gure 2 . 4- 1 ) .  

An  area of about  1 0  acres wou l d  accommodate equ i pment  and faci l i ti es 

for l each i ng and operati ng the s torage caverns . Th i s area wou l d  i nc l ude 

the ma i n  pump a nd contro l bu i l d i ng s , the warehouse and offi ce compl ex , 

d i ked bl anket o i l and raw water tanks  and a l i ned bri ne p i t .  A 
mater i a l  and equ i pment  yard wou l d  adjo i n the p l ant area . Al l p l ant 

faci l i ti es and wel l heads woul d  be appropri ate ly  fenced . 

Land requ i rements for both SPR  and earl y storage fac i l i t i es are 
s ummari zed i n  Tabl e 2 . 4- 1 . 

2 . 4 . 3  Off-S i te Faci l i ti es 

Operati on  of the a l ternative  SPR  s i te at  Al l en dome wou l d  requ i re 
i ncreased u se  of the raw water i ntake and crude o i l d i s tri buti o n  systems 
constructed at Bryan Mou nd for the ear ly  storage phase deve l opment 

( Fi g ure 2 . 2- 3 ) . The two new DOE tanker dock s  at Freeport Harbor and 

the i r  a s soci ated pi pel i nes and pump i ng equ i pment  wou l d be constructed as 
part of the SPR program for the Al l en dome s i te deve l opmen t .  

Off-s i te fac i l i t i es rel ated to the s torage o f  crude o i l a t  Al l en 

dome ( Fi gure 2 . 4- 1 ) wou l d  encompass : raw water i ntake and br i ne d i s posal  

p i pe l i ne s  connecti ng Bryan Mou nd and Al l en dome ; bri ne di sposal  p i pe

l i ne  to a Gu l f  d i ffuser 5 . 8  mi l es offshore ; bi -di recti ona 1 crude oi l 
p i pel i nes  between the S EAWAY Tank  Farm and the s i te ;  and h i gh -vol tage 

tran smi s s i o n  l i nes  connecti ng Al l e n  dome wi th the Commun i ty Serv i ce 

Company ' s  Brazori a substati on , 1 2  mi l es to the north . 

2 . 4 . 4  Al ternat ive  Faci l i ti es 

I n  des i g n i ng the Al l en dome a l ternative s i te for the SPR program , 

a number of a l ternati ve faci l i t i es and systems were con s i dered . 
Acreages affected by these a l ternati ves are s ummari zed i n  Tabl e 2 . 4- 1 . 
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TAB LE 2 . 4- 1  Land reoui rements A l l en dome ca nd i d a te SPR s tora qe s i te ( a l te rna t i ve s i te ) . 

RequIred Alght-of-Wa, aftd Aff.cted Hablut (Acr .. ' 
Fluvl.' Ind COlstal Brackhh to Shell A_ Cont.I .n. _ af TOtil Acr .... 
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} 
above) 1/1 1/1 
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A l ley • 

• ) Cavern We l 1 he4d Pids 12112 12/12 

f) Cl)ntatnment On.es It 
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2)  Ot fs l te 
. )  Backup Brine Injection Foil ... , Proposed OOE R l ght-o '-Way We l h  

1 )  P i pel ine hClvlt ton 1 . 9  

Z )  Roadways to Wel lheads 

9 , 780 2]1 1 7  21/H 

]) Wel lhead Pad, ] ,000 
b) 0 1 1 ,  Brine and Raw 

]/] ]/l 

N Water Pipel ines to 8 . 0  126 , 720 lI2 84/6] lZI9 I/O 6 99/74 

Se�way fink F .... 

� c) Brtne and A,.., Water 
I to BrYln Hound 4. I 54,800 Fo i l  .... Proposed OOE AI 9ht-o'-W,y 

CJ1 
d) Brine OhP054 f to 

Cu i '  of Helillco 
d i f fuser fro. 
Bryan Mound 7 . 5  117 , lOll 20/14 It) Plpe l tne Connec tion 

. 2/ .  I 1 / . 5  14 l/0 163/ 15 

to Brazo5 Harbor 0 . 6  6 ,000 4/] 4/1 8/6 

f) "ew hnl.er Oocks 1 ,050,000 l4114 14/14 
Sub-fotal SPA fac i l i t ies ---:AflOr\l)oa;e:-- 21. 9  1 ,452, ]20 4 1 3 , 200 2 1/20 212 1 58/125 16/12 ill  l4l10 ]41 1 1 60 

B .  £arty Storage fad I i t  les 1 0 . 4  a t  Bryan Hound 94,600 665 ,000 74/69 4]/]] )]126 150/128 

lat.I  land Aequirements-
-r:aiTyStoragep]iiS"" ]4 . ]  1 ,546 ,no 1 ,078 , 200 95/89 2/2 20111 58 U/l8 III 1 4 ]/0 4911288 

SPR at Al 1 en Oome 

C .  A l tern. t t yes t o  Proposed 
SystE-ms 

I )  8r1ne D i sposal (We l l s )  fol lolofs Proposed OO [  R t 9h t � o f�Way 
.) Pipel ine £ :It .. av.t ton ] . 2  1 9,000 

b) Roadways to Wel lheads tt1njmd I 
c) We l 1 hedd PaQs 1 9 ,000 1 9 1 1 9  

2 )  B r i ne O I SDOS dl l  (O'rect ly 
1 9 / 1 9  
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TABLE 2 . 4- 1  conti n ue d . 

Toul Hnn hcnatton 

PI.e l l ne R"" ( c . y . )  F i l l  (c . y . )  

1) B r i ne Ol spos .. l via  tank 
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2 . 4 . 4 . 1 Crude Oi l D i s tri but i on Sys tem 

Al ternati ves to the proposed crude o i l d i s tri bu tion  sys tem are the 

same as those descri bed i n  paragraph  2 . 3 . 4 . 1 .  

2 . 4 . 4 . 2  Raw Water System 

Ground water cou l d  be wi thdrawn from the sa l i ne Evange l i ne aqu i fer ; 

s uch  acti on , however , mi ght aggravate an  a l ready severe grou nd subs i 

dence prob l em .  

Second , s urface water cou l d  be taken from the San Bernard Ri ver 
adj acent to the Al l en dome s i te .  Al though  the ri ver d i scharge i s  s ubject 

to wi de var i ati ons , it i s  tidal  estuary at the s i te and suffi c i ent 

s u ppl i es shou l d  be ava i l abl e at  a l l ri ver stages . Th i s  a l ternati ve wou l d  

requ i re constructi on of a n  on-s i te i n take structure . 

Th i rd ,  sa l i ne water cou l d  be obta i ned v i a  p i pel i ne d i rectl y from an  

i n take in  the Gu l f  of Mex i co .  

Fourth , an  i n take structure and desander cou l d  be cons tructed on 

the Brazos Ri ver upstream of Freeport . The water wou l d  have to be 
purchased from the Lower Brazos R i ver Author i ty ,  and prev i ous  r i par ian  

commi tments cou l d  l im i t  water ava i l ab i l i ty duri ng per i ods  of  l ow ri ver 

f l ow .  

2 . 4 . 4 . 3  Br i ne D i sposal  Sys tem 

An a l ternati ve to the 5 . 8  mi l e  br i ne d i ffu ser wou l d  be a 

Gu l f  d i ffu ser 1 2 . 5  mi l es offs hore u s i ng the Bryan Mound fac i l i t i es , 

or bri ne cou l d  be d i s posed of v i a  a p i pe l i ne from the Al l en dome s i te 

d i rectly to a d i ffuser i n  the Gu l f  of Mex i co .  Th i s  system wou l d  be 

i ndependent of the Bryan Mound br i ne d i s posal sys tem . 

A th i rd a l ternat i ve wou l d  be deep we l l  i nj ecti on of the bri ne i nto 
deep sa l i ne aqu i fers . Th i s  a l ternat ive wou l d  requ i re an add i ti ona l 1 9  
wel l s ,  l ocated a l ong the p i pel i ne r ight-of-way between the s i te and the 

SEAWAY Tank Farm . 

2 . 4 . 4 . 4  Power System 

An a l ternat i ve to the purchase of commerc i a l  power wou l d  be 
construction of an on-s i te generator , wi th a fue l  ta nk  ( to hol d a 

four-day s u pp ly )  and a 50-foot exhaust stack .  
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2 . 5  ALTERNAT IVE  S ITE - WEST COLUMB IA DOME 

The a l ternati ve S PR fac i l i ty at West Col umb i a  dome cou l d  s tore 1 00 

MMB of crude o i l  for the Seaway Group .  I n i ti a l  fi l l  wou l d  be compl eted 

approx imate ly  f i ve years after s tart of constructi o n . Crude o i l  wou l d  

be del i vered to West Co l umb i a  dome v i a  the surge tanks  a t  Bryan Mound . 

2 . 5 . 1  S i te Locati on  and Character i s t i c s  

The Wes t  Co l umbi a  dome i s  i n  west  centra l Brazor i a  County ,  Texas 

( Fi gures  2 . 5 - 1  and 2 . 5- 2 ) , approx imate ly  45 mi l es southwest  of Hou s ton 

and a mi l e  north of West  Col umbi a .  The Brazos  R i ver is  about 3 mi l es 

southeast , the San Bernard R i ver 3- 1 /2 mi l es southwest  and Varner Creek 

about a ha l f-mi l e  eas t  of the s i te .  S EAWAY Tan k  Farm i s  l ocated about 

23  mi l es to the southwest .  

West  Co l umbi a  dome covers about 350  surface acres wi thi n the - 2000-

foot sa l t contour ( Fi gure 2 . 5- 1 ) .  A marsh  occup i es  the center of the 

dome , and the rema i nder i s  i n  grass l and ; there are few trees on  the s i te .  

Mos t  o i l  producti on  i n  the immed i ate area i s  centered north of the s i te ,  

a l though there are a few nearby we l l s  to the south and east .  

Local paved roads  provi de good acces s  to the s i te ;  S tate H i ghway 36 

runs  a l ong  the western edge of the dome . New roads wi l l  be  needed only 

o n  the s i te i tse l f .  

2 . 5 . 2  On-S i te Fac i l i t i e s  

On -s i te faci l i t i e s  requ i red for operat ion of  the Wes t Col umb i a  dome 

s i te wou l d  con s i st  o f :  ten to twe l ve s torage caverns wi th d i ked we l l 

heads ; crude o i l , raw water and br i ne pi pel i nes to wel l heads ( buri ed 

a l ongs i de the acces s  roads ) ;  centra l pump i ng and control fac i l i ti es ; 

a crude o i l d i s tri but i on system ; a raw water supp ly system ; a bri ne 

d i s posa l system i nc l ud i ng a bri ne p i t  and three backu p i nj ecti on  we l l s ;  

and a power d i s tr i but ion  system for use wi th commerci a l ly supp l i ed power . 

The area ded i cated to the a l ternati ve S PR fac i l i ty at Wes t  Col umb i a  

dome wou l d  b e  about 232  acres . About 1 3  percent of th i s  area , o r  3 0  

acres , wou l d  b e  regraded for road and p i pel i ne a l l eys , dri l l  pads 

and the pl ant area ( Fi gure 2 . 5- 1 ) .  
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FI GURE 2 . 5- 1  
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FI GURE 2 . 5 -2  Ai r photo of Wes t Col umb i a  dome can d i date SPR  storaqe s i te 
( a l te rnati ve s i te ) . 
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The pl ant area wou l d  accommodate equ i pment and fac i l i t i e s  for 

l eachi ng and operati ng the storage cavern s . I nc l uded here wou l d be the 

mai n pump and control bu i l d i ng s ,  the warehouse and offi ce compl ex , 

d i ked bl a n ket o i l a nd raw water tan ks and a l i ned bri ne pi t .  Al l pl ant  
faci l i ti es and we l l heads wou l d  be  appropri ate ly  fenced . 

Land requ i rements for both SPR and earl y storage fac i l i t i es are 

s ummari zed i n  Tabl e 2 . 5- 1 . 

2 . 5 . 3  Off-Si te Faci l i t i es 

Operati on  of the a l ternati ve SPR s i te at West Col umbi a dome wou l d  

requ i re i ncreased use of the raw water i nta ke and crude o i l d i s tr i buti o n  
systems constructed at  B ryan Mound for the ear ly  storage phase deve l op

ment ( Fi g ure 2 . 2- 3 ) . The two new DOE tan ker docks at Freeport Harbor 

and the i r  associ ated pi pel i nes and pumpi ng equ i pment wou l d  be constructed 

as part of the SPR  program for the Wes t Co l umbi a dome s i te deve l opment .  

Off-s i te fac i l i ti e s  rel ated tu the s torage of crude o i l at West  

Co l umbi a dome ( Fi gure 2 . 5- 1 ) wou l d  encompas s : raw water i ntake a nd  bri ne 

d i sposa l pi pel i nes connecti ng Bryan Mound and West Col umbi a dome ; a 

bri ne d i s posal  pi pel i ne to a d i ffuser i n  the Gu l f  of Mexi co 5 . 8  mi l es 
offs hore ; b i d i recti onal  p i pel i nes  between the SEAWAY Tank  Farm and the 

s i te ;  and a ha l f-mi l e  h i g h  vol tage transmi ss i on l i ne connecti ng the s i te 

wi th Commun i ty Pub l i c  Serv i ce Company ' s  West  Col umb i a  s ubstati on . 

2 . 5 . 4  Al ternati ve Fac i l i ti es 

I n  des i gn i ng the West Co l umbi a dome a l ternati ve s i te for the SPR 

program , a number of a l ternati ve fac i l i t i e s  and systems were con s i dered . 

Acreages affected by these a l ternati ves are summari zed i n  Tabl e 2 . 5- 1 . 

2 . 5 . 4 . 1 Crude O i l D i stri but ion  System 

Al ternati ves to the proposed crude oi l d i stri but ion  system are the 

same as those descri bed i n  paragraph 2 . 3 . 4 . 1 .  

2 . 5 . 4 . 2  Raw Water System 

An a l ternat i ve raw water source wou l d  be ground water from the 

s a l i ne Evange l i ne aqu i fer . Present ground water use  i n  the immed i ate 

2 . 5-4 
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TAB L E  2 . 5- 1 Land req u i remen ts - !.Jes t r.o 1 ufTlh i a  dome c andi date SPP s to raqe s i te ( a l te rna t i ve s i te ) . 

Tohl "llos heu'aUon 
Pipt' t ne Row (c . y .  ) F i l l  ( c . y . ) 

SPR Fac t l l t le, 
I )  Stor'ge S i te 

. , Central Phnt Aru 16.200 
bJ 8rtne Surge Pond 1 9 .000 
c) Plant Access Road 400 
d) On.lt. Road. ond Pipe 2 . 2  34 .000 8 .400 Al loy. 
e J Cavern We I lhe.d Pad'S 
f) Cont.t...cnt 0 ... '5 It 

1 7 .800 

Cavern We l 1he.ds 840 

2 )  Offs I t • 

• ) 8ukup Brine Injection 
1101 1\ Fol lows Pr_sod 00£ �Ight-of-Woy 

1) Plpe l t ne h.c:.".tfon 2. 3 1 2 . 1 50 
l) RO.".YI to We l l heads !tInl .. 1 f i l l  

3 )  We l l h  . .  d P.ds 
b) Ot t .  8r1no ond R.w 

, ".t.r PlpeJines to 23.0 364 . 320 
SelwlY hnk F .... 

c) Brtne Ind Aaw Weter 
Plpel tnC!s to 8rYIn Hounct 4 . 1  S4.8OIl 

d) Brine" Ohposal to  G . 0 . 14. 
d i f fuser fro. 8rYIn Hound 1 . 5  117 .300 

e) Plpel tne Connec tions to 
8ruos Harbor 0.6 6.000 

f)  New Tanker Doch 1 .050.000 

Sub-Totll �PR foc l l l ttes 
- West Colu.b.a Dome _ 39.7 1 . 700. 370 62.640 

Early Stong. Flcil lties 
a t Bryan Mound 

10.4 94 .600 665.000 

Tota l lind Requt reeents 
"l:my Sto'ago plus SPIf 

.t Wed ColUlllbh DOllIe 50. 1  1 .794.970 721 .640 

A I ternlt f 'ies to Proposed 
SystHtS 
t )  Brine 0151'0111 (Wel l . )  

I )  Pipe l i ne (xeanUons 1 . 2  19.000 
b) ROldwoy. to We l lheld. "tnt .. 1 
c) Wellhead Pad. "tnt .. .  

2 )  Srtn. Dhposal t o  &.u.H. 
12. § .. I dt Huser 14.2  274 .600 

3 )  A ,w Water (Brnos .her) ] . 0  16.200 
4 ) ft.", W.ter ( 'irounchif.ter 

Suppl y  Wel l . )  

. )  P tp., t ne EXCIWltton 5 . �  3' .200 
b) Ao.<h.I.ys to Wel lheads "tnl .. .  

e )  Wel l  held Pads Mfnt .. .  

·Cons truet lon A t .,ht-of-Way/Hatnten<llnca AI9ttt �of-Way 

f::equlred Rt ght·o'·Way .nd Art,chd Habttet (Acres ) 
fluylll .nd (oiS t.a1 

( teared land Oak Woodl ands 
Cons trll1. 'nta Cons tr/� tnt" 

149/ 1 ' 2  

Putr les 
Constr/ .... ,nt" 

J/J 

1 30/98 

follows Pr_sed 00£ R ight-of-Way 

20/1 4  

4/J 
1 4/ 1 4  

18/ 1 '  149/112 153/115 

14/69 43/JJ 

91/96 .49/ 1 1 2  196/148 

follows p'O!'O.ed 00£ Rt,ht-of.WIY 

1 11 1 7  2/2 

211/14 

34/25 4/3 

19/19 3/3 

BrackIsh to 
freshwa ter ftarsh frp.shwater Harsh 

Cons tr/Haintl Cons tr/Ha 'nta 

10/10 
3/3 

5/5 

l U ll 

.11. I 

4/3 

30/30 4/J 

JJ/26 

30/30 37/H 

. fI . '  

i��1:}'fi t  f:f!!al 1I:�:rs 
"_r of To,"1 Acr.,.ge 

II. tor I.,..c led 
Cons tr/H' tnt' Constr/M. lntl Cros s l n<jS Cons tr/"-lntO 

10/10 
3/3 

5/5 

Il/12 

J/3 

279/210 

1/ . 5  14110 IU/15 

8/S 
14/14 

III 141,10 8 411/277 

'5IlI12tI 

III .41/0 9 647/416 

19/19 

1 /  .5 305/0 mils 

"" 39/28 

22122 



v i c i n i ty of West Co l umbi a dome i s  not extens i ve , but the reg i on has been 

experi enci ng probl ems of ground subs i dence caused by extens i ve wi thdrawa l s 

i n  other areas . An addi ti onal  wi thdrawal of l arge quanti ti es of ground 

water mi g ht aggravate thi s reg i onal  probl em .  

A second a l ternative  wou l d  be to wi thdraw surface water from the 

Brazos  Ri ver near East Co l umbi a ,  u s i ng an i ntake s tructure and desander 

s imi l ar to that constructed at Bryan Mound  for the early  storage phase of 

the SPR devel opment .  The water wou l d  have to be purchased from the Lower 

Brazos Ri ver Authori ty , and prev i ou s  ri par i a n  commi tments cou l d  l imi t 

water avai l abi l i ty duri ng  peri ods of l ow river f l ow .  

2 . 5 . 4 . 3  Bri ne Di sposal  System 

An a l ternati ve p i pel i ne wou l d  ru n to the Gu l f  of Mexi co 1 2 . 5 mi l es 
offs hore from Bryan Mou nd .  Another a l ternati ve bri ne di sposal  system 

wou l d  be deep wel l i njection  i nto deep sa l i ne water beari ng  sands . Thi s 

wou l d  requ i re the constructi on  of 1 9  add i ti onal  i nj ecti on  wel l s ,  wh i ch 

cou l d  be l ocated a l ong the pi pel i ne ri g ht-of-way between the s i te and 

the SEAWAY Tank Farm . 

2 . 5 . 4 . 4  Power System 

An a l ternati ve to the purchase of commerci al  power wou l d  be the con 

structi on  o f  an  on-s i te generato r .  Thi s a l ternati ve wou l d  a l so requ i re 

construct ion  of an  on- s i te fuel tan k  ( to hol d a four-day supp ly )  and a 

l OO-foot exhau st  s tack .  

2 . 5 - 6  



2 . 6 ALTERNAT I VE S ITE - DAMON MOUND 

The a l ternat i ve S PR faci l i ty at Damon Mound dome cou l d  store 1 00 

MMB o f  crude o i l  for the Seaway Group . I n i ti a l  fi l l  wou l d  be compl eted 

a pproximately f i ve yea rs after start of constructi on . Crude o i l  woul d 

be del i vered to Damon Mound v i a  the s urge tanks  at Bryan Mound . 

2 . 6 . 1  S i te Locat ion  and Characteri s t i cs 

The Damon r·lo und dome i s  i n  western Brazori a County ,  Texas ,  w i th i n  

a mi l e  o f  the Brazoria-Fort Bend County l i ne  ( Fi g ures 2 . 6- 1  and 2 . 6-2 ) .  

The smal l town of Damon , 36 mi l es from the Gul f of Mex i co , overl i es a 

port i on of the mound on the eas t .  The Brazos Ri ver pas ses 9 mi l es eas t  

of  the dome and the S a n  Bernard R i ver i s  about  4 mi l es to the west .  

S EAWAY tank  farm i s  3 2  mi l es southeast o f  the s i te .  

Damon Mound i s  c l early defi ned , ri s i ng about 80 feet above the 

s u rrou nd i ng terra i n .  Approximate ly 1 500 s u rface acres  are encl o sed by 

the - 2000- foot  sal t contour  ( F i g ure 2 . 6- 1 ) .  The south and southeast  

s i des of the  dome have some tree cover ,  but most  of the  dome i s  i n  

pasture l a nd ; no c l ear i n g  woul d be requ i red i n  the s i te a rea . The l and 

o verly i ng  the dome is u sed primar i ly for cattl e graz i ng , but there are 

some o i l and gas fi e l d s  i n  the vi c i n i ty ( l argely  centered on the south

western s l opes ) , and a l imestone quarry adjacent to the proposed 

s torage s i te .  

S tate H i ghway 3 6  runs wi thi n a hal f-mi l e  of the s i te o n  the east  

a nd there are several paved a nd  s urfaced roads over the dome i tsel f .  

The o n l y  new roads req u i red wou l d  be tho se on the s i te i tsel f .  

2 . 6 . 2  On-Si te Fac i l i ti es 

On - s i te faci l i ti es req u i red for opera t ion of the Damon Mound s i te 

wou l d  cons i st of :  ten to twel ve storage caverns wi th d i ked wel l heads ; 

c rude o i l ,  raw water and bri ne p i pel i nes to we l l heads  ( buri ed a l ongs i de 

the acces s roads ) ;  centra l pump i ng and control fac i l i ti e s ; a crude o i l  

d i s tr i but ion  system ; a raw wa ter supp ly system ; a bri ne d i spo sal system 
i nc l ud i ng a b r i ne p i t  and three backup i nj ecti o n  wel l s ;  and an  on -s i te 

power generat ion  system .  

2 . 6 - 1  



FIGURE 2 . 6- 1  
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FIGURE 2 . 6 -2 Ai r photo of Damon Mound ca nd i date SPR  storage s i te 
( a l tern ati ve s i te ) .  
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The area dedi cated to the a l ternati ve SPR  faci l i ty at Damon Mound 

wou l d be about  2 32 acres . About  1 3  percent of th i s  area , or 30 acres , 

wou l d be regraded for road and p i pel i ne a l l eys , dr i l l  pads and the pl ant 

area ( F i gure 2 . 6-1 ) .  

The p l ant  area wou l d  accommodate equ i pment and fac i l i ti es for l each

i ng and operati ng the storage caverns . I nc l uded here wou l d be the mai n  

pump and control bu i l d i n g s ,  the warehouse  and off i ce compl ex , d i ked 
bl a n ket o i l  and  raw water tanks  and a l i ned br i ne p i t .  An on- s i te 

power generator ,  a fuel tan k  l arge enough to ho l d  a four day suppl y ,  and  

a 1 00 foot  exhau s t  stack  wou l d  a l so be  l ocated in  the pl ant area . Al l 

p l ant fac i l i t i es and wel l heads wou l d  be appropri atel y  fenced . 

Land requ i rements for both S PR  and earl y s torage faci l i ti es are 

s ummari zed i n  Tabl e 2 . 6- 1 . 

2 . 6 . 3 Off-S i te Fac i l i t i e s  

Operation  of  t he  a l ternati ve SPR s i te at Damon Mound woul d req u i re 

i ncreased use  of the raw water i nta ke and crude o i l  d i stri buti on  systems 

constructed at Bryan Mound for the early storage phase devel opment 

( F i gure 2 . 2- 3 ) . The two new DOE tanker doc ks at Freeport Harbor and 

thei r associ ated p i pel i nes and pump i ng equ i pment wou l d  be constructed as  

part of the S PR  program for the Damon Mound  s i te devel opment .  

Off- s i te faci l i ti es rel ated to the storage of crude o i l  at  Damon 

Mound  ( F i g ure 2 . 6- 1 ) wou l d encompas s :  raw water i ntake and bri ne 

d i s posa l  p i pel i nes  connecti ng Bryan Mound and Damon Mou nd ; br i ne 
d i s posal  p i pel i ne to the 5 . 8 mi l e  offshore Gu l f di ffuser and b i d i recti onal  
crude o i l  p i pel i nes between the S EAWAY Tan k  Farm and the s i te .  

2 . 6 . 4  Al ternati ve Faci l i ti es 

I n  des i gn i ng the Damon Mound a l ternati ve s i te for the SPR program , 

a number of a l ternati ve faci l i ti es and systems were con s i dered . 

Acreages affected by these a l ternati ves are summari zed i n  Tabl e 2 . 6- 1 . 

2 . 6 . 4 . 1  Crude Oi l Di s tr i but ion  System 

Al ternati ves to the proposed crude o i l  d i str i but ion  system are the 

same as  those descri bed i n  paragraph 2 . 3 . 4 . 1 .  

2 . 6-4 
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TABLE 2 . 6- 1 Land req ui reme n ts rlamon �10und candi da te S P R  s to ra oe s i te ( a l terna ti ve s i te ) . 

Requlrod RI9ht-of-W" Ind Affected ""blt,t (Acre.'  
fluyhl and Co.l tl l Brackish to Sho l l  q .... Coastal ..... _r of Totl' AcrUfJe Totll Hl lo. (XClvat ton Clured lind 0 ... Woodl ands Pr.irtel freshwater Mars. "uder Flat Inl.nd IIIter. Water I..,uted Pipet 'ne Row (c ., . , F i l l  (c. , . ,  Constr/�'"t· (onUr/Hatnt' Constr/",,'nt· ConUr,"" nt- Con.tr/,,"lnt' Cans tr/Ma lnt' Cross Inti C .... tr/Ma lnt· 

A. SPR Fact I I  tie. 

" storate SH. 

a) Centr. ' Plant Aru HInl .. I 10110 10/10 
b) Brtne Surge Pond 141nl .. 1 III III 
c)  Plant Access Road HInl .. 1 5/5 5/5 
d, On. I te Roads Ind 6 . 0  ll ,68O "Inl .. 1 Pipe A l l., • 
• ) Cavern We 1 1head Pads 1 21 1 2  1 2112  
f) (onta 'nllleQt Dltes at  840 Clvern "e 1 1heads 

2 ,  Ofr. I te 

I) Backup Brtne Injection Foil.,., Proposed DOE Rtght-of-W.y Wel ls 

" Pipel ine E.clv.tlon 2 . 9  15 ,2110 

2, ROlcINl,s to Wel lheads .In. f l l  I 
l, Wel lhead Pads "Inl .. 1 III 1 l  III 

b) - 0 1 1  t Brine Ind Raw Water 
5/4 2101158 3911298 Plpel tMs to Seaw., 12 . l  5 1 1  ,6ll 18211 16 

Tank r.,... 
c) ad"!! and A.", W.ter 

Plperines to Bryan Mound C . I  S4 ,800 follows Propos.d DOE RI9M-of-W., 

d, Br l .. Disposal to 
5.8 .1 dlffu.er 7 . 5 117 , 300 

21l/ 1. . 2/ . 1  I t  . �  142/0 163/15 

.) Ptpel tne (onMc t'on to 
6 ,000 41l 41l 8/6 B,-uos Harbor 0.6 

f )  H ew  lAnker Docks 1 ,050 ,000 14114 14/14 

Sub-Tot.I SPR fac i l i t ies 
- Duon Mound .. 51. 4 1 ,846 ,692 840 23121 182/ 1 16  26� 205 41l III  142/0 (5 615/366 

B. Early S torage fad l t t ies 
01 t Bryan '1ound 10. 4 94 ,600 &65,0lI0 74/69 4llll ll/26 IS01128 
fotl l land�l,.emenU 
Tai'lySloroge pTiii5n 

1 ,941 ,292 665,B40 97190 IBZl I 16  30612]8 21129 III 142/0 16 76S'494 a t Oft...," "'>und 6l. B 

C. Al tern.tbes to Proposed SystetltS 

" Brine Ohpou l ( We l h )  Foll.,., Proposed 00£ R I4jht·of ..... y 

.) Pipeline hc • .,u'on 1 . 2  1 7 ,000 

b) AoadNaYI to Me l l hllds MInl .. 1 
cl We l lhead Pads "Inl .. 1 '9119 "I" 

2 ,  Brtne Dhposal to 
2011 4  .2/ . 1  I I  .• lOS/O 126115 12 .�  .t di ffuser 1 4 . 2  1.14.6IlO 

1, 52,940 CIl 1 1 5/86 III 1 22/92 R.", Water (8"U05 Rher) 10.0 

4 , Raw Water (Grou�ter Fol l ows  Proposed OO[ RI,ht-of-Way Suppl ,  We l l s '  

a )  Pipeline hU'Iatlon 6 . 1  12,280 

b) Road"lays to We l l heads H'nt-.a t 

c) ve l 1head Potds 22/22 22/22 

.'flHruct I.;., liqht*o# <�.aym .. inteflance I U qht-of-W"y 



2 . 6 . 4 . 2  Raw Wa ter System 

An a l ternati ve raw water source woul d be ground water from the 

sa l i ne Evangel i ne aqui fer . I f  l arge quant i ti es were obta i ned from th i s 

source , however ,  such  acti o n  m ight  aggravate an a l ready severe ground 

s ubs i dence probl em . 

A second a l ternati ve m i g ht be to wi thdraw surface water from the 

Brazos Ri ver east of the s i te ,  us i ng an i ntake structure and desander 

s i mi l ar to that constructed at Bryan Mound  for the earl y storage phase 

of the SPR deve l opment .  The water wou l d have to be purchased from the 

Lower Brazos Ri ver Authori ty ,  and previ o u s  r i par ian  commi tments cou l d 

l imi t water ava i l a bi l i ty duri ng per i od s  of l ow ri ver fl ow .  

2 . 6 . 4 . 3  Br i ne D i sposa l  System 

Al ternat i ves to the proposed br i ne d i sposal  system are the same as  

t hose descri bed i n  paragraph 2 . 5 . 4 . 3 . 

2 . 6 . 4 . 4  Power System 

An a l ternati ve to the on- s i te generat ion of power wou l d  be the 

p urchase of commerc i a l  power from the nearest HL&P su bstati on . Standby 

c harges wou l d  be substanti al  because of the l arge l oads that wou l d  be 

requ i red duri ng  the projected fi l l -wi thdrawa l cyc l e s .  

2 . 6-6  



2 . 7  ALTERNAT I VE S ITE  - NASH DOME 

The a l terna te S PR  fac i l i ty at Na s h  dome cou l d s tore 1 00 MMB of 

crude o i l  for the Seaway grou p .  I n i t i a l fi l l  wou l d  be comp l eted 

approximate ly  five years after start of construct ion . Crude o i l  woul d 

be del i vered to Na s h  dome v i a  the s urge tan ks at Bryan Mound . 

2 . 7 . 1  S i te Locat ion  and Character i st i c s  

Na s h  dome i s  l ocated i n  southern Fort Bend County ,  Texas , j ust  

touc h i ng t he  northern end of Brazor ia  County .  Houston l i es  about  3 5  

m i l es northeast  of  the s i te ( Fi gures 2 . 7- 1  and 2 . 7- 2 ) . The Brazos 

Ri ver passes approx imate ly  6 mi l es ea st of  the dome , the Gu l f  of Mexi co 

i s  36 mi l es to the south , and Cow Creek borders the dome on the south . 

The s i te i s  l ocated 33  mi l es northwest of the S EAWAY Tan k  Farm . 

Na s h  dome encompasses  600 s urface acres wi th i n  the - 2000-foot sal t 

contour  ( Fi gure 2 . 7- 1 ) .  There i s  no surface expres s i on of  the dome . 

There are trees on  the southern reaches of the dome , a l ong  Cow Cree k ,  

wh i l e  the northern port ion  ha s been cu l ti vated ; three farmsteads are 

w i th i n  the proposed s i te boundar ies  and wou l d  be d i sp l aced . O i l we l l s  

general l y  s urround the dome and s u l fur product ion  ha s been centered i n  

t he southwest q uadrant .  

S i nce exi st i ng roads prov i de s u i tabl e acces s  to  the  s i te ,  the 

o n ly  new road constructi on  woul d be for access  to the p l ant  area and 

wel l head s .  

2 . 7 . 2  On-S i te Fac i l i t i e s  

On- s i te fac i l i ti es req u i red for operat ion  of  the Nas h  dome s i te wou l d  

con s i st  o f :  ten to twel ve s torage caverns wi th d i ked wel l heads ; crude 

o i l , raw water a nd br i ne p i pel i nes to wel l heads ( bu ri ed a l ong s i de the 

acces s  roads ) ;  central pump i ng and contro l  fac i l i t i e s ; a crude o i l 

d i str i but ion  system ; a raw water supply system ; a bri ne d i s po sa l  system 

i nc l ud i ng a br i ne p i t  and three backup i nj ect ion  we l l s ;  and an on- s i te 

power generat ion  system . 

2 . 7- 1  
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FI GURE 2 . 7- 2  Ai r photo of  Nash  dome c a n d i date S P R  s torage s i te 
( a l te rnat i ve s i te ) . 

2 . 7- 3  



The area dedi cated to the a l ternat i ve SPR  fac i l i ty at Nas h dome 

wou l d be about 206 acres . About 1 5  percent of th i s  area , or 30 acres , 
wou l d be regraded for road and p i pel i ne a l l eys , dri l l pads and the 

p l ant area ( F i g ure 2 . 7- 1 ) .  

T he p l ant a rea wou l d  accommodate equi pment  and fac i l i t i es for 

l ea c h i ng and operat ing  the s torage caverns .  I nc l uded here wou l d be the 

ma i n  pump and control bu i l d i ngs , the warehouse and offi ce compl ex , d i ked 

bl a n ket o i l and raw water tan ks , and a l i ned bri ne p i t .  An ons i te power 

generator ,  a fuel tan k  l arge enough to ho l d  a four-day suppl y ,  and a 

1 00 foot exhaust  s tack  wou l d a l so be l ocated i n  the p l ant area . A 1 0  

acre materi al and equi pment  yard wou l d adj o i n the pl ant area . Al l p l ant 

fac i l i t i e s  and wel l heads wou l d be appropri ate ly  fenced . 

Land requi rements for both SPR and early storage faci l i ti e s  a re 
summari zed i n  Tabl e 2 . 7- 1 . 

2 . 7 . 3  Off-Si te Fac i l i t i es 

Operat ion  of the a l ternat i ve SPR s i te at Nash dome wou l d  requ i re 

i n creased use of the raw water i n ta ke and crude o i l  d i s tri buti on  systems 

con structed at Bryan Mound for the earl y storage phase deve l opment  

( F i g ure 2 . 2- 3 ) . T he  two new DOE tan ker termi na l s at  Brazosport and 
thei r associ ated p i pel i ne s  and pump i ng equ i pment ( F i g ure 2 . 1 - 1 ) wou l d  be 
constructed as  part of the SPR program for Nas h dome s i te deve l opment .  

Offs i te fac i l i t i e s  rel ated to the  storage of  crude oi l at Nas h  dome 

( F i g ure 2 . 7- 1 ) wou l d encompass : raw water i n ta ke and bri ne d i s posal  

p i pe l i nes  connecti ng Bryan Mound and Nas h  dome ; a bri ne  d i ffu ser 5 . 8 

mi l es offs hore i n  the Gu l f of Mex i co ;  and bi -d i recti ona l crude o i l  

p i pel i nes  between the SEAWAY Tan k  Farm and the s i te .  

2 . 7 . 4  Al ternat i ve Fac i l i t i es 

I n  des i gn i ng the Nas h  dome a l ternati ve s i te for the SPR program , a 

n umber of a l ternat i ve fac i l i t i es  and systems were con s i dered . Acreages 

affected by these a l ternati ves are summari zed in Tabl e 2 . 7- 1 . 

2 . 7 . 4 . 1  Crude Oi l D i s tr i bution System 

Al ternati ves to the proposed crude o i l  d i s tri buti on  system are 

descri bed i n  paragraph  2 . 3 . 4 . 1 .  
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2 . 7 . 4 . 2  Raw Water System 

Al ternati ves to the proposed raw water system are the same as  those 

descri bed in paragraph 2 . 6 . 4 . 2 .  

2 . 7 . 4 . 3  Bri ne Di sposa l  System 

Al ternati ves to the proposed bri ne d i s posa l  system are the same as  
those  descri bed i n  paragraph 2 . 5 . 4 . 3 . 

2 . 7 . 4 . 4  Power System 

Al ternati ves to the proposed power system are the same as those 

descri bed i n  paragraph 2 . 6 . 4 . 4 . 
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2 . 8  S UMMARY 

The Seaway Group of S PR s torage s i tes ha s been des i gned to prov i de 

a s torage capac i ty of  1 63 MMB of  crude o i l i n  l eached sa l t dome caverns 

i n  southeastern Texas . An ear ly  storage capac i ty of 63 MMB i n  exi st i ng 

cav i t i es i s  bei ng devel oped at Bryan Mound , near Freeport . The 

expans i on  of Bryan Mound by an add i t i onal  1 00 MMB capac i ty i s  the pro
posed act i o n .  Th i s  add i t ional capac i ty wou l d  be created by so l u ti o n  
mi n i ng ten to twel ve new cav i t i es .  Ear ly  storage fac i l i t i es for crude 

o i l  d i str i bution , raw water suppl y ,  and bri ne  d i s posal  to fi ve deep wel l s  

( bac kup ) wou l d  cont i n ue  to be used for the expanded storage .  

I n  pl ace of the proposed acti on , one of  the four a l ternati ve s i tes 

(Al l en dome , West Co l umbi a  dome , Damon Mound , or Nash dome ) coul d be 
u sed to atta i n  the tota l s torage . capac i ty of 1 63 MMB . Devel opment of  

any of these s i tes  wou l d  i nvol ve not  on l y  so l u tion  mi n i ng of the  1 00-MMB 
capac i ty but a l so construction  of p i pel i nes connecti ng the Bryan Mound 

crude o i l , raw water and br i ne systems to the sel ected s i te .  

Al ternati ves to the expanded use  o f  Bryan t10und ear ly  storage 

systems are addres sed for each of  the s i tes as appropr iate .  These 

a l ternati ves i nc l ude l oca l raw water su ppl i es and bri ne  d i s posa l sys 

tems , and a l ternat i ve power s uppl i es for each s i te .  

Current p l ans  cal l for the devel opment o f  on l y  one s i te - - e i ther 
the proposed s i te or one of the a l ternati ves -- in add i t i on to the early 

storage capac i ty .  Devel opmen t of  more than one s i te i s  not unreasonabl e ,  

and the impacts o f  devel op i ng  mul ti p l e  s i tes wou l d  be s ubstanti a l ly  
s imi l ar to those d i scussed here. 

As referenced i n  Section  1 . 1 ,  the Pres i dent has proposed to the 

Congress  that the SPR be expanded to a total of one b i l l i on barrel s .  An 

amendment to the SPR  P l an  addres s i ng the expan s i on i s  currently i n  

preparat i on . I f  the amendment becomes effecti ve , DOE projects that an 
i ncrease i n  the capac i ty of the Seaway Group may be req u i red . Curren t  

p l ann i ng for expan s i on o f  the Seaway Group i nd i cates that the u l t imate 

capaci ty may be l imi ted to approximatl ey 200 mi l l i on barre l s because  of  

the l i mi tati on on wi thdrawal rates imposed by the  capac i ty of Freeport 
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Harbor .  Neverthe l ess , for purposes of analys i s  the envi ronmental i mpacts 

of deve l opi ng  mu l ti p l e  s i tes i n  the Seaway Group are presented i n  terms of 

deve l opi ng two compl ete storage fac i l i ti e s  of 1 00 mi l l i on barre l s  each . 

I t  i s  ass umed that Bryan Mound , the proposed s i te for expans i on i n  the 

Seaway Group wou l d  be deve l oped i n  add i ti on  to one other s i te .  The 

major  fac i l i ty whi ch wou l d  be u n i que to the i ncreased group capac i ty 
woul d  be two addi ti onal  200 , 000 barrel surge tan ks at  Bryan Mouns  i n  

order to permi t i so l ati on of d i fferent crude o i l types . The other 

faci l i ti e s  req u i red for a combi nati on of s i tes wou l d  be i denti ca l  to those 

descri bed for the i nd i v i udal  candi date s i tes ; however , the t ime req u i red 

for s i te devel opment , fi l l  and wi thdrawal s ,  wou l d  be extended . For 

exampl e ,  the crude oi l wi thdrawa l rate for the system wou l d  rema i n  one 

mi l l i on barre l s per day and woul d  take about n i ne months to compl ete . 

S imi l arly ,  the t ime requ i red to fi l l  a Seaway Group wi th a 264 MMB capac i ty 

wou l d  be over one and one-ha l f t imes as l ong , a s sumi ng  the same fi l l  rate . 
The raw water , bri ne and oi l d i s tri buti on system wou l d  not need to be 

s i gni fi cantly mod i fi ed s i nce the fi l l  and wi thdrawa l rates wou l d  be the same , 

however , the add i ti onal s i te or s i tes  wou l d  have to be connected to these 
sys tems v i a  pi pel i nes . 
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3 . 1 I NTRODUCT ION 

CHAPTER 3 . 0 

DESCRI PT ION OF THE ENVI RONMENT 

Th i s  c hapter descri bes the envi ronment , both natura l  and man-made , 

i n  the reg ion  of the proposed proj ect and i n  the immed i ate v i c i n i ty of 

the five s i tes of the Seaway Group of SPR s i tes . 

The reg iona l  envi ronment ,  d i scus sed i n  Sect i on 3 . 2 ,  presents i n for

mat ion  o n  the reg i o n as  it perta i ns to the spec i fi c  d i sc i p l i nes  d i scussed . 

For l a nd features , the reg ion  can be cons i dered to i nc l ude the Gul f Coast 

of so utheast  Texas ; for s urface water , the reg i on encompasses the Brazos 

and San Bernard Ri ver ba s i ns ; and for soci oeconomics , the reg ion is the 

four-county area i nc l ud i ng Brazori a ,  Ford Bend , Harri s ,  and Ga l veston 

Counti es . 

I n  Sect i on s  3 . 3 through 3 . 7  the spec i fi c  envi ronment of each of the 

f i ve candi date s i tes- -Bryan Mound , Al l en dome , West Col umb i a  dome , Damon 

Mound , and Na s h  dome- - i s  presented . Because many envi ronmenta l  c ha racter

i st i c s  are s imi l ar at two or more s i tes , the reg i ona l  descri pt ion i s  most 

comp l ete . Descr ipt ions  for the proposed and a l ternat i ve s i tes  are cross

referenced to prev i o u s  secti ons as appropr i ate .  Sect ion 3 . 8  bri efl y 

presents the envi ronmenta l  aspects of mul ti p l e s i te devel opment . 

Aspects of  the reg ion  and the fi ve s i tes of greatest  s i g n i fi cance 

w ith  regard to impacts of the proj ect ( d i scussed in Chapter 4 )  are 

s ummari zed i n  Sect ion  3 . 9 .  A more deta i l ed descri pt ion of the ex i st i ng 

env i ronment i n  the Seaway Group reg i on i s  presented i n  Append i x  B of thi s 

doc ument .  References u sed have been del eted for th i s  chapter , but 

appear i n  Append i x  B .  

3 . 1 - 1 





3 . 2  REG IONAL ENVI RONMENT 

3 . 2 . 1 La nd  Features 

3 . 2 . 1 . 1  P hys i ography and Topography 

The Seaway Group of SPR  s i tes i s  s i tuated i n  the  gu l fward ma rg i n  of 

t he Gu l f  Coasta l  P l a i n  p hys i ograph i c  prov i nce wh i c h  is  character i zed as  

a rel a t i ve ly  fl at ,  featurel ess  pra i r i e  terrace . Mars hes , swamps , and  

l ow grad i ent  s treams are common ( Fi gure 3 . 2- 1 ) ,  and natural l evees are 

often found a l ong the streams . 

The Gu l f  Coastal  P l a i n  s l opes a lmost impercept i bl y  ( about  5 feet 

per m i l e )  toward the Gu l f of Mex i co .  The reg i on ' s  major topograph i c  

rel i ef i s  assoc i ated wi th  sa l t  dome s tructu res  that have r i sen through 

younger sed i ments . Rel i ef at Bryan Mound sal t dome , for exampl e ,  i s  

about  1 5  feet above the surround i ng terra i n ,  wh i l e  at Damon Mound sal t 

dome the rel i ef i s  about 80 feet above the su rround i ng terra i n ,  to a 

max i mum e l evat ion  of 1 46 feet above sea l evel . 

The reg ion  i n  the v i c i n i ty of the Seaway Group s i tes  i s  bounded on 

t he coast by C hr i s tmas Bay and East Ma tagorda Bay . Th i s  area i s  u n i que 

for the Texas coa s t ,  because the barr i er i s l and  cha i n  i s  separated from 

the ma i n l and on ly  by narrow , restr icted bays wh i c h  are a lmost  fi l l ed by 
mars hes ; the broad , s ha l l ow bays character i st i c  of the rest of the Texas 

coa st are absent here . 

The offs hore reg i o n  i s  i n  the Gu l f Cont i nental Shel f p hys i ograph i c  

p rov i nce . The bathymetry i s  vi rtual l y  featurel ess  wi th a bottom s l op i ng 

gent ly  offs hore at 6 to 1 0  feet per mi l e .  The bottom i s  broken by 

dredged channel s and occa s i ona l cora l head s .  S i gn i f i cant bottom move

ments have occurred i n  the area wi th  some contours chan g i ng as much as  

1 0  feet wi t h i n  the l a s t  40  years . The  s horel i ne has  moved Gul fward over 

the same per i o d .  

3 . 2 . 1 . 2 Reg i ona l  Geo l ogy 

The domi nant geo l o g i c  feature of coasta l  Texas i s  the Gu l f Coa st  

geosyncl i ne ,  whose axi s genera l l y  corresponds wi t h  t he  present Gu l f 

coa stl i ne .  The strat i grap h i c  record of s ha l l ow mar i ne sed iments i n

d i cates that the geosyncl i ne has been s l owly s ubs i d i ng s i nce Cretaceous  
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t imes . The area of  geosync l i na l  s ubs i dence recei ved vol umi nous accumu 

l at ions  of  de l ta i c  and s ha l l ow mar i ne sed iments der i ved from centra l 

North Amer i ca .  

The sed iments o f  the Gu l f Coa st are pri nc i pa l ly Eocene to Mi ocene , 

a l though rocks as ol d as Cretaceous are encountered i n  we l l s  a l ong the 

i n l and marg i n  of the area and P l i ocen e to Recent depos i ts mant l e the 

coasta l  bel t .  These sed iments represent a comp l ex of  del ta i c  depo s i ts 

i nterfi nger i ng gu l fwa rd wi th mari ne depos i ts wh i c h  carry a sequence of 
wel l known fo s s i l  zones . The de l ta i c  and ma r i ne  depos i ts form a l a rge 

wedge of Mesozo i c  and Cenozo i c  sed iments that progres s i ve ly  th i c ken s 

toward the south . I n  the v i c i n i ty of the coast , the wedge i s  reported 

to be about 4 0 , 000 feet t h i c k .  I nd i v i dua l  strati graph i c un i ts a l so 

t h i c ken and d i p  southward . These depos i t i ona l  processes are sti l l  

act ive .  A genera l i zed cross- section  of the  Gu l f Coast geosync l i ne i s  

presented i n  F i gure 3 . 2- 2 .  

Mo st of  the s ha l l ow surfi c i a l  sed iments o f  the Texa s gu l f coast  are 
composed of  recentl y deri ved modern ( Ho l ocene ) sed iments whi ch  l i e 

on  top of  the ol der ( P l e i s tocene ) sed iments . P l ei stocene sed iments crop 

out i n  the Freeport area . There , they i ncl ude c l ays , f i ne  sands , s he l l s  

and  l imey concret i ons  i nd i cat i ve of the i r  mar i ne ori g i n s . 

Severa l mi nor structures are super imposed on the Gu l f  Coa st geo

sync l i ne .  The rel ati ve ly s imp l e homocl i na l  reg iona l  structure often 

referred to as the north l i mb of the Gul f Coa st geo sync l i ne i s  i n ter

rupted coa stward by a ser i es of fau l ts and a number of sal t domes . The 

most not i cea bl e fau l t system approximatel y  para l l e l s  the geosync l i na l  

axi s .  Fa u l ts ma ki ng up the system are typ i ca l l y  norma l and downthrown 

to the sout h .  Th i s  fau l ti ng i s  bel i eved to have occurred gradua l l y  but 

concurrent ly wi th the geosync l i na l  devel opmen t .  Many other , sma l l er 

fa u l ts are l oca l ly  a s soc iated wi th i nd i v i dua l  sa l t domes . Reported l y ,  

they have res u l ted from sa l t  p l ug emp l acement . 

The many sal t domes scattered al ong the gu l f coast are another 

domi nant structural feature of the reg i on . Typ i ca l l y ,  they are rough ly  

cyl i ndri cal i n  s hape ,  one  to f i ve mi l es i n  d i ameter , and are  encountered 
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from l es s  than a hu ndred feet to severa l thousand feet bel ow the s urface 

( Fi gure 3 . 2 - 2 ) . The domes are bel i eved to be deri ved from the th i c k  

Louann Sa l t  Formation , o f  probabl e J ura s s i c  age , wh i c h  rests near the 

base of  the sed iments . Ai ded by buoyancy prov i ded by the rel at ive ly  l ow 

spec i fi c  grav i ty of sa l t ,  l ocal porti ons of the deep sal t l ayer have 

moved upward through  the overl y i ng strata . I n  re sponse to th i s  upward 

fl ow,  the strata are l oca l l y upturned and create excel l ent structural 

traps for accumul ati ons of o i l and gas . 

I t  s hou l d be recogn i zed that at l east  some sa l t  domes , parti cu l a rly 

those o ffs hore or a l ong  the coast ,  are con s i dered dynami c features , 

v i scopl a st i cal l y  r i s i ng at smal l but fi n i te rates ( on the order of 

1 mi l l imeter per year ) . The domes are concomi tant ly  cons umed at the 

u pper s urface through  d i sso l ut ion by ground water . 

Mo st i nvest i gators now agree tha t sal t dome caprock represents an 

accumu l at i on of i nsol ub l e mater i a l  ori g i na l l y  transported wi th i n  the 

s a l t .  As the sa l t  rose through  overly i ng s trata , i ts upper surface was 

apparentl y  l eac hed by unsaturated water from above . As the sa l t  d i sso l ved , 

a n hydri te was concentrated as  an i nsol ubl e res i du e .  Gyps um ,  native 

s u l fur and other mi neral s may have evol ved as products of a l tered 

a n hydr i te .  

The Texa s Gu l f  Coast i s  one o f  the l east  se i sm ical l y  act i ve reg ions  

in  the  Un i ted States . The  Na ti onal Ocean i c  and Atmospheri c Adm i n i strat ion 

has  c l a s s i fi ed the U . S .  i nto four zones wi th d i ffer i ng degrees of expected 

se i sm ic  r i s k  ba sed on the recorded h i story of pa st  se i smic  act i vi ty .  

Zone 0 i s  a s s i gned to tho se areas hav i ng n o  reasonabl e expectancy o f  

s urface earthq uake damage . Al though the Seaway Group reg i on i s  wi th i n  

a Zo ne 0 se i sm i c  ri s k  zone , a computer- a i ded search  o f  recorded sei smi c  

events wi th i n a 2 00-mi l e  rad i us of  Freeport i denti fi ed four such events 

wh ich  occurred i n  th i s  century .  The nearest was centered about 1 80 mi l es 

d i stant . 

3 . 2 . 1 . 3  Economi c Geol ogy 

Oi l and gas are certa i n ly  c h i ef among the mi nera l and energy sources 

of the Texas  coasta l zone . The Gul f Coast  reg ion  is a l so an important 

source of :  s u l fur ; sa l t ,  chl ori ne and magnes i um ba ses for chem ical 
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products ; s he l l ,  c l ay ,  and sand for constructi on aggregate ; and i ndus

tr ia l  sand . 

The  reg i o n ' s  ma i n  petro l eum produc i ng hori zon i s  the Ol i gocene Fri o 

Format i o n .  O i l and ga s are extracted from natural traps i n  d i sturbed 

strata common ly  associ ated wi th sa l t domes . Oi l production  occurs i n  

both ons hore and offs hore areas . 

Su l fur and sa l t are al so a s soci ated wi th sal t domes . Sal t i s  produced 
by so l ut i on and conventi ona l  mi n i ng of the dome i tsel f .  Mo st  i s  u sed a s  

s a l t br i n e ,  a feedstoc k i n  the manufacture of c hl ori n e ,  soda , and soda 

a s h .  S u l fur i s  produced by the Frasch  proces s ,  i n  wh i c h  su per- heated 

water i s  pumped i nto s u l fur- beari ng caproc k materi a l  to mel t  the s u l fur 

wh ich  i s  then forced to the surface by compressed a i r .  

C h l or i ne  and magnes i um for chemi cal proces ses are der i ved from sea

water from the Gu l f  of Mex i co .  Dow Chemi ca l Co . i n  Freeport produces 

93 percent of  the total Un i ted States product i on of  magne s i um .  

S i nce gravel for construction  aggregate i s  scarce i n  the gu l fward 

edge of  the Gu l f  Coastal P l a i n ,  muc h of the l ocal f i ne  sand and she l l 
reso urces are used for th i s  purpose . About  hal f of the area ' s  s hel l 

producti o n  i s  u sed for cons truct ion aggregate . The rema i nder goes i n to 

the product i o n  of cement ,  l i me and c hemi cal s .  F i ne  gra i ned sand i s  
u sed exten s i ve ly for fi l l .  

3 . 2 . 1 . 4 So i l s 

The surface and near- surface Pl e i stocene and Hol ocene sedi ments are 

the parent mater i a l s for so i l  devel opment i n  the Gul f Coa st reg i o n .  These 

are fl u v i a l  and del ta i c  sed iments depos i ted by the San Bernard and Brazos  

Ri vers . Surfi c i a l  so i l s  in  the reg i on cons i st of sandy to c l ayey l oam ,  wi th 

m i nor  concentrati ons  of organ ics  ' and sal t .  

So i l  a s soc i ati ons  are defi ned for the purposes of mapp i ng so i l s .  A 

so i l  a s soc i at i o n  i s  a l a ndscape that ha s a d i s t i ncti ve proporti ona l  d i str i bu 

t i o n  of  so i l s . I t  normal ly  con s i sts of one or more major soi l s  and at l east  

one m i nor  so i l , and it  i s  named for the  maj or s o i l . The  so i l s  i n  one 

a s soc i ati on  may occur in another , but in a d i fferent proporti on . The 
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major so i l  a s soc iat ions  found i n  the reg i on of  the Seaway Group i nc l ude 

the Lake Char l es-Ed na-Bernard , the Harri s-Veston-Ga l veston  and the 

Morel and-P l edger-Norwood as soc i at ions . 

The Lake Char l es- Edna-Bernard a s soc i at ion  con s i sts of  poor ly  

d ra i ned c l ayey and l oamy del ta i c  so i l s . These so i l s  conta i n  a s i gn i fi cant  

port ion  of montmori l l on i te c l ay and are strong l y  ac i d  to moderate ly  

a l ka l i ne at the  su rface ; a l ka l i n i ty i ncreases wi th depth . These so i l s 

have a h i g h  s hr i n k- swe l l potenti a l  and very l ow permeabi l i ty .  They are 

h i g h l y  corros i ve and present severe res i dent i a l  foundat ion  probl ems . 

The Harri s- Veston-Ga l veston assoc i at ion  var i es from the c l ayey 

Harri s seri es i n  o l d  t ida l  fl ats , through  a l oamy Veston seri es  to the 

sandy Ga l veston  so i l s .  Harri s so i l s  are l argely montmori l l on i te c l ay ,  

wh i l e  the Ve ston are l oamy i n  texture . Both are deri ved from ma r i ne  and 

de l ta i c  sed iments whi c h  are nearl y  neutra l to a l ka l i ne ( ca l careous ) i n  

the s urface l ayer.  Many so i l s  o f  th i s  as soc i ation  are c l as s i fi ed as  

s a l i ne- sod i c  and have an  extremel y  h igh  sa l i n i ty wh i c h  l i mi ts p l ant 

growth . Many area s covered by these so i l s  a re s ubj ected to frequent 

i nundation  by seawater . 

The Morel and- P l edger-Norwood as soc i at ion  i s  character i s ti ca l l y  

ca l careous , c l ayey and l oamy ,  hav i ng devel oped on recent fl ood p l a i n  

a l l uv i um .  These so i l s  are mi xed wi th a cons i derab l e amount of  mont

mori l l on i te c l ay wh i c h  imparts a h i g h  s hri n k- swel l potent i a l . Permea b i l i ty 

i s  l ow. They are moderatel y  a l ka l i ne and ca l careous  to neutra l  i n  the 

s urface l ayer ( p resenti ng a moderate surface sa l i n i ty hazard to p l ants ) ,  

wh i l e  s ubso i l s  are much h i g her i n  sa l i n i ty .  

Stud i es i nd i cate that surfi c i a l  sed iments i n  the offs hore area vary 

from l oose ,  f i ne sand and s i l t  near s hore to soft mud farther offs hore . 

These sed iments genera l l y  vary i n  th ickness  from 50 feet to a few feet a l ong  

t he coast between del ta i c  areas . P l e i s tocene sed iments vary from sand 

to c l ay and are norma l l y  more dense than the over lyi ng sed iments . Areas 

of s he l l y  sand and s i l t  attri buta bl e to reworked g l ac i a l  peri od s hore-

l i nes  a l so occur ,  as do near s hore sed iments con s i st i ng of barr ier  
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i s l and sands over ly i ng i nterbedded sand and s i l t-cl ay l ayers . Geo

p hys i cal  stud i es have s hown a wi de d i stri but ion  of cal c i um carbonate

cemented Pl ei stocene beach ri dges both ons hore and offs hore . 

3 . 2 . 2  Water Env i ronment 

3 . 2 . 2 . 1 Surface Water Systems 

The major surface water systems i n  the Texas Gul f Coastal  P l a i n  

i nc l u de the Brazos Ri ver and i ts tri butar ies , the San Bernard Ri ver and 

i ts tri butar i es , the coastal wetl and s , Freeport Harbor and the I ntra

coastal Waterway , and the Gu l f of Mex i co ( F i g ure 3 . 2- 3 ) . 

The Brazos R i ver 

The Brazos Ri ver Dra i nage Ba s i n  i s  the l argest i n  Texas . Its area , 

44 , 340 square mi l e s ,  encompasses about 1 5  percent of the state . The 

t i da l  port ion  extends from the Gu l f of Mex i co to Brazor i a .  Estuar i ne 

cond i ti ons  are present i n  i ts l ower reaches . 

The l ower Brazos  Ri ver was d i verted i n  the early 1 940s to prov i de a 

harbor i n  the o l d ri verbed for the Freeport area . Th i s  d i verted channel , 
the Brazos Ri ver D i vers i on Channel , i s  about 6 mi l es l ong  from the po i nt 

of d i vers i on to the Gu l f  of Mex i co .  Ten- foot depths are reported between 
the I n tracoastal Wa terway and Brazori a .  Control l i ng depth at the mouth 

of the r i ver i s  approx imately 3 to 4 feet . 

The water of the l ower 50 to 1 00 mi l es of the Brazos Ri ver i s  often 

too sal i ne for mun i c i pal and i ndustr i a l  use . Th i s sa l i n i ty comes from the 

sa l t domes , spr i ng s ,  and seep s in  the upper r i ver ba s i n .  Several reservo i rs 

have been bu i l t  i n  the ba s i n ,  but use of the water has been l imi ted because 

of the sal i n i ty .  

Dow Chem i ca l  Co . i s  the major i ndustr ia l  user o f  the l ower Brazos 

Ri ver , both as a source of water and as  a wastewater rece i v i ng stream . 
Dur i ng h i g h  water stages , Dow purchases fresh  water from the Lower Brazos 

Ri ver Authori ty and s tores i t  i n  the Brazor i a  and Harr i s Reservo i rs .  

The annua l  vo l ume of fresh  water transferred to Dow ranges from 42 

b i l l i o n  to 84 bi l l i o n  ga l l on s .  The c i ty of Freeport obta i n s  approx i 

mately 5 50  mi l l i on gal l on s  o f  fresh  water annual ly  from Dow . 
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Texas Water Qual i ty Board ( TWQ B )  s tandards for water qual i ty ,  

approved by the Federal government , cl a ss i fy the t i da l  porti on  o f  the 

l ower Brazos R i ver as su i tabl e for both contact a nd noncontact recrea

t i o n  and for propagati on of fi s h  and wi l d l i fe .  From the head of the 

t i de to W h i tney Dam , the Brazos Ri ver i s  a l so c l a ss i fi ed for domest i c  

water supp ly .  

The  primary source of  l each i ng a n d  d i sp l acement water for Seaway 

Group  SPR  s i tes  woul d be the Brazos Ri ver Di vers i on Channel . The i ntake 

o n  the Di ver s i o n  Channel  wou l d  be  l ocated approximate ly  at mi l e  2 of the 

ri ver , wh i c h  i s  adj acent to B ryan Mound . Recent data s hows the reg i o n  

t o  have a genera l l y  normal estuar i ne envi ronment .  Seasonal var i at i on s  

i n  fl ow rates range from about  400 cfs ( 6  MMB/ O )  to nearly 2 0 , 000 cfs 

( 300 MMB/ O ) . 

A n atural sal twater wedge , wh i ch general ly has very l i ttl e d i s so l ved 

o xygen ( DO ) , i s  found i n  the bottom water of the upper port i on of the 

estuary .  Th i s  " dead sa l twater wedge" i s  s ubj ect  to frequent c hanges i n  

pos i tion . 

The l ower Brazos Ri ver i s  s ubj ect to wi de var i at i on s  i n  water 

qua l i ty ,  pr imari ly  as a resu l t of chang i ng r i ver fl ow rates , a l though 

t i dal  i nteract i on i s  another important factor i n  the l ower reac hes of 

the ri ver . 

Coastal Wetl ands  i n  the Brazos- Co l orado Coastal  Bas i n  

The  Brazos-Co l orado Coastal Bas i n  l i es between the Brazos  Ri ver 

bas i n  and the Col orado Ri ver bas i n  to the southwest , and has a drai nage 

area of 1 850  square mi l es .  The l ow- l yi ng coastal wetl ands between the 

Brazos and San Bernard Ri vers ( F i gure 3 . 2- 3 )  dra i n  an area of approxi 

mate ly  46 s quare mi l es and consti tute a maj or wetl ands resource . T he 

maj or dra i nage path i s  J ones Creek ,  wh i ch fl ows i n  a southerly d i rec

t i on , i nterconnecti ng  many smal l ponds  and l a kes , and f ina l ly  di schargi ng 

i nto the I n tracoasta l  Waterway . Jones Creek shows t i da l  i nfl uence wi th 

sa l twater i ntru s i on a s  far upstream as  State H i g hway 36 . 
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Recent data i nd i cate that Jones Creek i s  an orga n i ca l l y  po l l uted stream , proba bly as a resu l t  of i nadequate sewage treatment .  The commun i ty of  Jones Creek i s  not servi ced by publ i c  sewage treatment fac i l i t i es , and i nd i v i dua l ly owned sept ic  tanks cou l d  be a ca use of the h i g h  b i o l og i ca l  oxygen demand ( BOD)  l evel s and feca l col i form counts observed . Decay i ng vegetat ion  from surround i ng marshes proba b ly  a l so contri butes to the o bserved h i gh BOD .  

The San Bernard R i ver 

The San Bernard R i ver , w ith  a dra i nage area of 1 005  square mi l es ,  i s  the major watercourse wi th i n  the Brazos- Co l orado Coasta l Bas i n  ( Fi gure 3 . 2- 3 ) . I n  i ts l ower reaches ( up to Brazor i a ) the San Bernard R i ver i s  an es tuary .  Ru noff throughout the bas i n  i s  genera l ly o f  good to exce l l ent q ua l i ty .  I rr i gati on- return fl ows and o i l - fi e l d  bri nes are p roba bly  the major sources degra d i ng the chem ica l  q ua l i ty of the r i ver throughout i ts reach . 

Freeport Harbor and I n tracoastal Waterway 
Freeport Harbor i s  a federa l ly ma i nta i ned deep draft nav i gat ion  fac i l i ty that extends from deep water i n  the  Gul f of Mex i co through a j ett i ed entrance to Freeport , Texa s ,  a d i stance of a bout 7 mi l es .  The present harbor components are s hown in F i gure 3 . 2-4 . A number of improvements , i nc l ud i ng wi den i ng of the entrance to Brazos  Harbor Channel  and dred g i ng of certa i n  other c hanne l s ,  are currently underway . 

The I n tracoasta l Waterway connects wi th Freeport Harbo r ,  the Brazos Ri ver D i vers i o n  Channel  and the San Bernard R i ver about 1 mi l e  i n l and from the Gu l f . The U . S .  Army Corps of Eng i neers operates a set of l ocks on  the wa terway on  each s i de of the Brazos Ri ver D ivers i on Channe l , to keep detr i tus  and s i l t  from enter i ng  the waterway dur i ng  per iods of h i g h  r i ver fl ows .  

The I n tracoas ta l Waterway dra i n s to the Gu l f  of Mex i co through the San Bernard and Brazos es tuary mouths and the entrance to Freeport Harbor .  The waterway i s  used extens i ve ly  by bu l k ca rgo barges and p l easure craft . The entrances to the Sa n Bernard and Brazos Ri vers are s ha l l ow ( 3  to 4 feet , MLW ) , so most barge traffi c exi ts i nto Freeport Harbor or the Gu l f  of  Mex i co through the Freeport Ha rbor  Entrance Channe l . 
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Freeport Harbor  and the I ntracoastal  Waterway are t i da l  bod i es .  
The d i urnal t i de i n  Freeport Harbor has a mean range of  about two feet , a nd the mean h i gh water i s  about  one foot above sea l evel . Dur i n g  
pro l o nged peri ods of  strong north wi nds i n  the wi nter ,  the water surface may be depres sed as much as 3 . 5 feet be l ow mean sea l evel . Susta i ned 
south and southeast  wi nds duri n g  the summer may ra i se the water l evel . Extreme fl uctuat ions  i n  water l eve l s  are cau sed by trop i cal  storms and hurr i canes . 

Nearshore Gu l f  of  Mex i co 

The s ha l l ow coa stal waters of the Gu l f  of Mex i co southeast of Bryan Mound con sti tute the primary bri ne di sposa l l ocation  for a l l  s i tes . To atta i n  the neces sary 50  foot depth for d i sposal , the d i ffuser s i te wou l d  be approx imate ly 5 na ut ica l  mi l es offs hore . 

Preva i l i ng water currents i n  the reg i on are genera l ly  toward the 
south and east except duri ng  the summer when they s h i ft toward the 
north and ea s t .  The currents are primari l y  wi nd dri ven but are a l so 
i nfl uenced by t i des and l a rge sca l e  c i rc u l at i on patterns . Sa l i n i t i es 
a nd tempera tures i n  the reg ion  are typ i ca l  of  Gu l f  Coa st waters ,  and 
c haracteri st i ca l l y  have i soha l i nes and i s otherms para l l e l i ng the coast  
except in  s ummer when they become a l l i gned perpend i cu l ar to the  coas t .  
Dens i ty ,  a funct ion  of  temperature and sa l i n i ty ,  genera l l y  Occu rs i n  
s imi l ar patterns . Vert i ca l  profi l es of the water co l umn over the shel f s how that therma l strat i f i cat ion occurs dur ing  the months  of  October 
through  May , but the waters are near ly  i sotherma l dur i ng the summer . 
Sa l i n i ty and den s i ty are homogeneous  i n  the water co l umn most of  the 
year .  

The c hem ica l  compo s i t ion  o f  the reg ion ' s  waters i s  wi th i n  the 

range of typ i ca l  coa sta l va l ues . At certa i n  times duri n g  the year 

nutri ent sa l t  l evel s ( NH3 , N02 , P 04 ) and d i sso l ved oxygen are l ow wh i ch 

cou l d l im it  b i o l og i cal product i vi ty .  O i l and grease concentrat ion s  

i ncrease w ith  d i stance offshore toward the s h i pp i n g  l a nes . Suspended 

matter var ies  seasona l l y  wi th ri ver i nput and b i o l o g i ca l  prod uct i v i ty .  
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3 . 2 . 2 . 2  Su bsurface Wa ter Systems 

Occurrence of Ground Water 

The s ubsurface mater i a l s of the reg i on are c haracter i zed by more 

than 9000 feet of poor ly  conso l i dated sed i ments , pr imar i l y sands and 

s ha l es . Sa nd u n i ts make up about 40 percent of the tota l th i c kness and 

genera l ly  qua l i fy as aq u i fers , i n  that they conta i n  enough saturated 

permeabl e mater i a l to yi e l d s i gn i fi cant quanti t i es of water to wel l s ,  

a l though  fres h to s l i ght ly sa l i ne water i s  found on ly  i n  the uppermost 

u n i ts .  Us ua l ly  on ly  tho se format ions  conta i n i ng fresh  water are stud i ed 

i n  deta i l  by hydro l og i sts . Ther£fore , i nformat ion  regard i ng the c haracter

i st i cs of deeper formati ons or those conta i n i ng sa l i ne water i s  l ac k i ng - 

except i n  areas where petro l eum exp l orat ion  has  taken p l ace . 

I n  the reg i o n of the Seaway Group of SPR s i tes , fresh  to s l i g htly 

sa l i ne water i s  fo und only i n  the Ch i cot and the Evange l i n e  aqu i fers . 
Each i s  composed of parts of severa l geol og i c  format ion s  that are reg i ona l ly  
grouped i nto t he Gu l f  Coast Aqu i fer . T he  fol l owi ng summary of  reg i ona l  

ground water cond i t i ons  i s  based on the work  of Sandeen and Wes sel man  

and Hammond . 

The Evangel  hie aq u i fer con s i sts of a l ternati ng sands and c l ays rang i ng 

from about  2000 feet th i c k  near the i n l and marg i n  of the reg i on to more 

than 3500 feet th fck  at the coast .  Beds conta i n i ng fresh  and s l i g htly 

sa l i ne water reach a tota l th i c knes s of about 1 1 00 feet . Most un i ts vary 

cons i derab ly i n  th i c kness  from l ocat i on to l ocat ion , genera l ly  rang i ng 

from a few feet to about 1 00 feet .  I n  genera l , there i s  more sand than 

c l ay i n  the aqu i fer . 

The Evangel i ne aq u i fer i s  present i n  the subsurface everywhere i n  

the reg i o n  except where i t  ha s been penetrated by sal t domes . On ly  the 

upper beds of the Evangel i ne i n  Brazor i a  County conta i n  fresh  water , the 

rest are sa l i ne .  T he  average d i p  of  the fresh  water beari ng  beds i s  

a pprox i mate ly  30 feet per mi l e  to the southeast  except over sa l t domes , 

where the d i p  approaches zero and may even be reversed . Local d i ps 

away from sa l t domes are more than �O feet per mi l e .  
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Separat ion  of the C h i cot aqu i fer ( F i gure 3 . 2- 5 )  from the under ly i ng 

Evangel i ne aq u i fer i s  based on d i fferences i n  l i tho l ogy ,  permeab i l i ty ,  

water l evel , and strati graph i c  pos i ti on . The C h i cot i s  s ubd i v i ded i nto 

upper and l ower u n i ts wh i c h  i n  most p l aces are separated by c l ay .  I n  

Brazor ia  Co unty ,  the upper u n i t  i s  ei ther a water tab l e o r  a n  artes ian  

aqu i fer ; the l ower un it  i s  an artes ian  or a l ea ky artes i an aq u i fer .  

The  upper  u n i t  of  the Ch i  cot  aqu i fer i s  the  most widespread fresh  water 

aqu i fer i n  Brazor ia  County ,  and the o n ly  fresh  water aq u i fer i n  much  of 

the sou thern part of the county .  Water from th i s  aqu i fer i s  u sed for 

pub l i c  and domes t ic  supp l i es and for part of  the wa ter supp ly  for Freeport 

area i nd u str i es . Beca use of the l a rge drawdown i n  the area , the th i n  

s ection  o f  fres hwa ter sand , and the c l ose prox im ity of water o f  poorer 

qua l i ty ,  the aqu i fer i s  thought to be ful l y  deve l oped , and may even be 

overdevel oped i n  the area . Except at Freeport , the Ch i  cot aqu i fer 

conta i ns l i ttl e or no fres h water in a band severa l mi l es wide wh ich  

para l l e l s  t he  coast .  

The  l ower un it  of the C h i  cot aq u i fer conta i n s  a l a rge amount of  

s l i g ht ly  sa l i ne wa ter . Through the centra l part of  Brazor ia  County ,  sand 

t h i c knes ses of  between 1 00 and 300 feet are reported . 

I n  areas not affected by pump i ng ,  the regio na l ground water move

ment i s  southeast  towa rd the Gu l f  of Mex i co .  I n  areas of l a rge ground 

wa ter wi thdrawa l s ,  however ,  the d i rect i on of  movement may be mod i fi ed 

or  reversed ( toward the areas of  pumpage ) . Wi thdrawa l of l a rge quanti t ies  

o f  water may a l so ca use l a nd subs i dence or sa l twater i ntrus ion , depend i n g  
on  s uc h  factors as pump i ng rate , we l l  spac i ng and comp l eti o n ,  a n d  aqu i fer 

t h i ckne s s .  Data i nd i cate tha t i n  the Texas coasta l  area , about  one foot 

of  s u bs i dence has h i stori ca l ly res u l ted per 1 00 feet of  drawdown . 

S u bs i dence on the order of 1 . 6  feet i n  Freeport and 4 feet i n  Texa s 

C i ty has a l ready occu rred ( F i g ure 3 . 2- 6 ) .  Most  of  the pump i ng has been 
restri cted to the fres h water zones of the upper Ch i  cot aqu i fer , about 

1 50 feet th i c k .  T he  l ower un i t  of  that aq u i fer a nd  the Evangel i ne 

aqu i fer , on the other hand , prov i de a tota l of over 1 000 feet of  sand 

w ith moderate ly  sa l i ne wa ter and cou l d  thus prov i de more water wi th the 
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FI GURE 3 . 2- 5  Approximate e l evati on o f  the base of the C h i  cot Aqu i fer . 
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F IGURE 3 . 2-6 Subs i dence of the l and s urface , 1 943-73 
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same magn i tude of drawdown . I n  addi t ion , these deeper formations  may 

a l ready be conso l i dated to a greater extent than sha l l ower ones , and th i s  

m i g ht res u l t i n  l es s  subs i dence per foot of drawdown . 

The P l i ocene and Mi ocene sandstones , whi c h  underl i e  the Ch i cot and 

Evangel i ne aqu i fers to depths of 9000 feet or more , conta i n  moderately 

sa l i ne to very sa l i ne water ; but the permeabi l i ty of these deep formati ons  

i s  l es s  than that of the overlyi ng aqu i fers . Even these l ow permeabi l i t i es 

are suffi ci ent  for s uccessful devel opment of sal i ne water s uppl i es or for 

s ubsurface br i ne emp l acement v i a  i nj ecti on wel l s .  

U ses of Ground Water 

As mi ght  be expected , water use i n  the reg i on ha s i ncreased stead i ly 

w it h  i ncreased popu l ati o n  and i ndu stri a l i zati on . The primary use  of 

ground water i n  Brazor ia  county i s  for i rri gation ; the second l argest 

u se i s  i ndu stri a l . From 1 91 3  to 1 940 ,  the extract i on of s u l fur from 

sa l t domes by the Frasc h  process consti tuted the l argest use of ground 

water . By 1 958 , however , a l l of the su l fur mi nes were cl osed . As l a te 

a s  1 962 , i ndu stry i n  Brazoria  County was obta i n i ng more than 95 percent 

of  i ts fres h water needs from s urface sources . Mo st dr i n k i ng water i n  

the Freeport area i s  obta i ned exc l u s i ve ly  from ground water sources . 

3 . 2 . 3  Cl i mato l ogy and Ai r Qua l i ty 

3 . 2 . 3 . 1  C l imato l ogy 

The  genera l c l a s s i fi cat ion  of the c l imate of the Texas Gu l f Coast  

reg i on i s  humi d s u btrop i ca l . The s ummers are l ong  and hot ,  t he  wi nters 

a re s hort a nd mi l d .  The prox im ity of the warm Gu l f o f  Mex i co and the 

preva i l i ng south to southeaster ly wi nds resu l t i n  a mar i n e  c l imate . 

The annual  average wi nd  speed i s  1 1 . 5  mp h at Ga l veston and 1 0 . 0  mph at 

Hobby Fi e l d  ( Ho u ston ) .  S l ack wi nds occur  frequently but are usua l ly  

of  bri ef durat i o n .  

Prec i p i tat ion  i s  d i stri buted rather even ly throughout the year ;  

heavy downpours may occur duri ng  any month , but are most l i ke ly  i n  summer , 

a s soci ated wi th  trop i cal  d i sturbances . H i g h  rel ati ve humi d i ty i s  

c haracteri st i c throughout the yea r .  The annual  average rel at ive  humi d i ty 

i s  approximately 78 percent at  Ga l veston and 74 percent at  Hobby F ie l d .  
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Heavy fog ( v i s i b i l i ty reduced to one-quarter mi l e  or l es s )  occurs an  

average of 42  days each year ,  ba sed on  a 30-yea r peri od of record at 

Hobby F i e l d .  The number of days  wi th heavy fog is h i ghest in wi nter , 

w i t h  few s ummert ime occurrences . 

An nua l  prec i p i tat i on i s  norma l ly  45-46 i nche s .  Month ly average 

ra i n fa l l  i s  h i g hest in summer ( part icul ar ly a l ong  the coast ) and l owest  

i n  spri n g .  Da i ly ra i nfal l amounts o f  one- ha l f  i nch  or more can be 
expected approx imate ly  27  days each yea r .  Thunderstorms occur 59  days 

a year i n  the reg i o n ,  based on Hobby F ie l d data . Thu nderstorm frequency 

reaches a pea k dur i ng  J u l y  and August ( 1 0  and 9 occurrences , respecti vel y )  

w i th on ly  2 o r  3 thunderstorm days per month from October through Marc h .  

Severe thunderstorms accompan i ed by h i g h  wi nd s ,  ha i l , o r  tornadoes are 

i nfrequent ,  however . 

Ba sed on  data from Ga l veston and Hobby F ie l d ,  the annual mean 

temperature over the reg ion  i s  a l most 70oF .  I n  summer ,  the h i g hest 

average da i ly max imums range from the upper 80s ( o F )  a l ong  the coast  to 

the l ower 90s ( oF )  i n l a nd . The l owest  average da i ly m in imums range from 

near  500 F a l ong the coast to the mi ddl e 40s ( oF )  further i n l and . 

Du r i ng  the period 1 955  through  1 967 , 46 tornadoes occurred wi th i n 

the one-degree l ati tude- l ong i tude sq uare encompas s i ng the reg ion . Th i s  

i s  a mean annual  frequency of 3 . 5 occurrences , but the pro bab i l i ty o f  a 

tornado h i tt i ng a po i n t  i n  a g i ven year i s  on ly  . 00238 . 

Trop i ca l  s torm stati st ics  i nd i cate tha t a hurr i cane can be expected 
a bout every 7- 1 0  years , wh i l e  a great hurri cane (wi nd s  greater than 1 24 

mph )  occurs o n ly  about every 28 years . 

Atmospher i c  stab i l i ty i n  conj unct ion with  the genera l venti l at i on 

(wi nds ) i nd i cates the abi l i ty of  the atmosphere to d i sperse a i r  pol l utants . 

Meteoro l og i ca l  condi ti ons  whi ch l ead to h i g h  a i r  pol l ut i on potent ia l  are 

l i g ht  wi nds accompan i ed by surface i nvers i on s  and a bove- s urface stabl e 

l ayers ( l imi ted mi x i n g ) . 

The number of  forecast days of h i g h  meteorol og i cal  potent ia l  for 

a i r  pol l ut ion  i n  the conti guous Un i ted States has been comp i l ed ;  th i s  

va l ue i s  near zero for the Seaway Group area . 
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3 . 2 . 3 . 2  Ai r Qual i ty 

The Federa l Cl ean Ai r Act provi des for the prevention  and contro l  

of a ir  pol l u t i o n . Several categori es of a ir  qual i ty standards ( i . e . , 

t he Nat i o nal  Ambi ent Ai r Qual i ty Standards ( NAAQS ) ,  the a i r  qual i ty 

regul at ion s  of the State of Texas , and Federal prevention  of s i gn i fi cant 

deter i orat i on regul at i o n s )  were revi ewed to note a l l prov i s i on s  appl i 

cabl e to the Seaway Group reg i on . 

The NAAQS i s sued by the U . S .  Envi ornmental Protecti on  Agency ( EPA) 

i n  Ap r i l  1 97 1  i ncl ude primary standards i ntended to protect publ i c  

heal th and secondary stan?ards to protect publ i c  we l fare . I n  add i t i o n , 

Texas  regul ati ons spec i fy s i ngl e source sta ndards for su l fur di oxi de 

( S02 ) '  hydrogen su l fi de ( H2S ) ,  a nd tota l su spended parti cul ates (TSP ) . 

I n  November 1 974 , the EPA i s sued a regu l at ion  to prevent s i gn i fi cant  

deteri orati on  ( PS O )  of a ir  qual i ty i n  areas wi th  a i r  cl eaner than  the 
s tandards at the t ime the regul at ion  was i s sued . T he Cl ea n  Ai r Act 

Amendments of  August 1 977 conta i n  s i gn i fi cant  c hanges i n  PSO requ i re

ments . Major changes affecti ng  th i s  proj ect i nc l ude the expans i o n  of 
PSO des i gnated source categori es from 1 9  to 28 , one of wh i ch i s  petro

l eum storage and transfer fac i l i t i es wi th  a capaci ty exceedi ng 300 , 000 

barrel s ,  and  the extens ion  of the regul ations  to al l cr i teria  pol l utants 

and not j u �t S02 and TSP . However ,  except for S02 and TSP where a l l ow

a bl e i ncrementa l i ncreases i n  basel i ne concentrat ions  are speci fi ed , 

other cri ter i a  pol l u tants are to be control l ed us i ng  Best Ava i l abl e 

Contro l Technol ogy ( BACT ) at  present.  Therefore , hydrocarbon emi s s i ons 

from crude o i l  storage tanks wou l d probabl y have to be contro l l ed us i ng 

fl oati ng roofs eq u i pped wi th doubl e seal s .  

The Cl ean Ai r Act req u i res that each state i nsti tute an a i r  q ual i ty 

control program and i s sue a State Impl ementat ion Pl an  ( S I P )  defi n i ng 

measures to ac h i eve the NAAQS wi th i n  the state . 

Cu rrent Texas regul ations  req u i re that crude-o i l stora ge tanks l arger 

than 1 0  MB  i n  the Seaway Group reg ion be equ i pped wi th a fl oat i ng roof 

or vapor recovery system . Vapor emi s s i on s  from s h i p  l oadi n g  and un l oad i ng  

act i v i ti es are not  reg ul ated at th i s  t ime ; an  i nter im  strategy to  meet 
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t h e  NAAQS for p ho tochem i c a l  oxi dants , however , by control l i n g  react i ve 

hyd rocarbon em i s s i on s , has recen t l y  been proposed by the  EPA fo r the  

Texas S I P .  Proposed add i t i o n a l  contro l s fo r the H o u s t o n / Ga l v e s ton  a rea 

i nter i m  p l a n i nc l u d e  crude- o i l s to ra g e  co n t ro l s ( fl oa t i n g  roo f or va p o r  

recovery sys tem ) a n d  s h i p  and  b a r g e  vapo r  recovery ( fo r  ga s o l i ne on l y ) . 

S I Ps m u s t  a l so  con s i de r  " new sou rc e  rev i ew " . The mo s t  recent r u l i ng 

from EPA rega rd i n g  n ew s o u rc e  rev i ew has e s ta b l i s hed an emi s s i o n  off-

set system whereby new s o u rces are req u i red to s how that the i r  emi s s i o n s  

p l u s S I P- req u i red red u c t i o n s  from exi s t i ng s o u rces eq u a l  a net dec rea s e  

i n  em i s s i o n s .  T h a t  i s ,  the  n e w  sou rce s ho u l d not  del ay p ro g re s s  i n  

a c h i e v i n g  t h e  NAAQS . Howe v e r ,  t h i s  reg u l a t i o n  ap p l i e s  o n l y  to perma n e n t  

o n s ho re fac i l i t i e s  and  i s  expected t o  exc l u d e  n ew s o u rces wi t h  " poten

t i a l " em i s s i o n s  to ta l i ng l es s  than 1 00 to n s /yea r .  EPA ha s determi ned 

that bec a u s e  of  the  temp o ra ry and  i ntermi ttent n a t u re of  em i s s i o n s  

a s so c i ated w i t h  the  Bayo u Choctaw S P R  s i te ,  the  emi s s i on offset po l i cy 

does not  a p p l y  to t h i s  part i c u l a r  a c t i v i ty .  EPA h a s  i nfo rma l l y  con

f i rmed t h a t  th i s  determ i n a t i o n  a p p l i es to other s i m i l a r S P R  s i tes . I n  

a ny event s i nc e  d o u b l e- sea l fl oat i ng roof s to rage ta n k s  a re p l a n n e d  fo r 

the  Seaway S P R  p ro g ra m ,  " po ten t i a l " emi s s i o ns  a re expected to be l es s  
t h a n  1 00 tons/yea r .  D O E  h a s  been further adv i sed by EPA tha t  t h e  offset 

p o l i cy i s  u nder rev i ew and t h a t  a c l a r i fi ca t i o n  wi l l  be forthcomi ng i n  the  

n e a r  fu ture . DOE  w i l l  ta ke any nece s s a ry a c t i o n s  cons i s t e n t  w i t h  th i s  

c l a r i f i ca t i on . 
Ex i s t i ng Ai r Qu a l i ty Leve l s 

Ai r q u a l i ty i n  the  Seaway Gro u p  reg i o n  i s  very good wi th the excep t i o n  

o f  h i g h  n o n - methane hydroca rbo n and  o x i d a n t  concentra t i o n s  n e a r  Freepo r t ,  

Texa s . Co ncentra t i o n s  of  carbon monox i de ( CO ) , s u l fu r  d i ox i de ( S0 2 ) and  

n i trogen d i o x i d e  ( N 02 ) are mi n i ma l , and , in  some ca s e s , bel ow the  m i n i mum 

d etecta b l e l i mi ts . P a rt i c u l a te l evel s are l ow ,  as wo u l d be expected i n  

r u ra l  a rea s s u bj ect to rea s o n a b l y  con s i s tent wi n d s  due  to the fl at  

terra i n  and  i nf l u ence o f  the  G u l f o f  Mex i co .  

Mea s u rements  by the  Texas Ai r Control  Boa rd have s h own t h a t  o x i d a n t  

l evel s i n  a i r  o f  r u r a l  o r i g i n  ( ba c kg ro u nd concentra t i o n s ) occa s i o nal l y  

exceed n a t i o n a l  amb i e n t  a i r  q u a l i ty s ta nd a rd s . Add i t i o n a l  mea s u rements 

h a v e  a l s o  s hown t h a t  non-methane hyd rocarbon l eve l s  i n  exces s of  the 

federa l g u i de l i nes may occur in the G u l f o f  Mex i co ove r 1 00 mi l es from 

s ho re .  

T h e  l a rg e s t  reg i o n a l  s o u rce o f  pol l u ta n t s  are petro l e um refi n e r i e s  

a n d  p etrochem i c a l  i nd u s t r i es . Tra n s p o rta t i o n  a n d  combu s t i on o f  i nd u s t r i a l  

fue l s a re a l so i mp o rta nt p o l l u t i o n  s o u rc e s  i n  t h e  Seaway Gro u p  reg i o n .  
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3 . 2 . 4  Background Amb i ent  Sound Level s 

Background ambi ent sound l evel s are expected to be d i verse i n  the 

Seaway Group reg i o n  due to the var i ed l and  uses . No i n  s i tu noi se  

measurements were made i n  the area for thi s s tudy ,  but pri nc i pa l  l a nd 

uses  have been ca tegori zed and the major  expected sound sources i denti f i ed . 

Br i n i ng acti v i t i es , o i l wel l s ,  and petrochemica l  p l ants near severa l 

of  the sa l t domes produce sound l evel s typ i ca l  of i ndustr i a l  areas . 

S im i l arl y ,  the reg i o n ' s  few popul at ion  centers exh i b i t  sound l evel s 

typ i ca l  for smal l urba n  communi ti es . Outs i de these areas , i n  reg ions  

where the  o i l  a nd  br i ne p i pel i nes wou l d  pas s , sound l evel s are typ i cal  

of  s ecl uded , undevel oped , moderatel y  wooded areas : domi nated by wi nd i n  

the trees a nd mars hl and vegetat ion , and i nsec t ,  b i rd and wi l d l i fe act i v i ty .  

Ta bl e 3 . 2- 1  presents a summary o f  the estimated prefac i l i ty back

ground ambi ent sound l evel s in  the  Seaway Group reg i on .  

3 . 2 . 5  Ecosystems and Speci es 

The Seaway Group of SPR  s i tes i s  l ocated i n  the southeastern 

Coa sta l  Zone of Texas , wh i ch extends from the I nner Conti nenta l  Shel f 

i n l and a bout 45 l i near mi l es ,  essenti a l l y  encompas s i ng Brazor ia  County 

( Fi gure 3 . 2- 7 ) . Th i s  reg i o n  i nc l udes a n umber of estuar ies  and ti dal l y  

i nfl uenced streams , r i vers a n d  thei r as soc i ated wetl ands (mars h l a nds ) .  

I t  i s  a l so  c haracter i zed by l ow to moderate fresh-water i nfl ow and a l ow 

t i da l  range . The su btrop i ca l  c l imate of the Texas Coastal  Zone strong ly  

i nfl uences t he  rel ati ve abundance a nd  d i str i but ion  of many of the 
terrestr ia l  p l ants and an ima l s  i n  the reg i on . I n terspersed among th i s  

natural env i ronment are bays i de and i ntrabay o i l  fi el ds , bays i de re

fi neri es , petrochemi cal p l a nts , dredged i ntracoastal ca nal s and c hannel s 

and other urba n  or i ndustri a l  fac i l i t i es . 

The numerous mari ne , estuar i n e ,  and fres hwater marshes  i n  the 

proj ect a rea prov i de hab i ta t ,  food , and cover for a l arge vari ety of 

val uabl e res i dent and m i gratory b i o l og i ca l  resources . One of the important  

b i o l o g i ca l  resource areas i n  the reg i o n  i s  the  San Bernard Nati onal 

Wi l dl i fe Refuge , l ocated about 1 5  mi l es west of Bryan Mound and a bout 5 
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TABLE 3 . 2 - 1  Summary o f  prefac i 1 i ty sound l evel ( dB ) estimates for Bryan Mound S i te 

Area Ld Ln Ldn 
Al ong I ntracoastal Waterway 
and near I ndustria l  Acti v i ti es 59 54 61 

N oi se Sens i t i ve Land Usea 
58 39 56 ( Freeport ) 

Undevel oped Areab 
5 1  45 54 

Noi se Sen s i t i ve Land Useb 
52 45 54 ( Sma l l commu n i ti es )  

a FES 76-8 .  
b Amb ient s urvey at  Jones Creek , S EADOCK I n c . , March , 1 974 . 
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KEY 

1 .  SAL I N E  
2 .  FRESH WATER  
3 .  BEACHES SHELL RAMP BARR I ER FLATS 
4 .  SAtT MARSH 
5 .  B EACHES TO FRESH WATER  MARSH 
6 .  COASTAL PRAIR I ES 
7 .  MANMADE LAND 
8 .  FLUV IAL A N D  OAK WOODLAND 

, 

SOURC E : Bureau of Economi c Geol ogy , 
U n i vers i ty of Texas at Au st i n ,  1 976 . 

FI GURE 3 . 2 -7  Reg i onal  ecosystems . 
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mi l e s south of  the Al l en dome ( F i gure 3 . 2- 7 ) . A s ummary of the important  

f l o ra and fauna typ i cal  of  the  proj ect reg ion  i s  presented in  Tabl e 

3 . 2- 2 .  

3 . 2 . 5 . 1  Ecosystems 

The ma i n  eco l og i ca l  components ( ba sed pri nc i pal l y  on fl ora l  assemb l ages ) 

o f  the Texas  Coasta l  Zo ne are : coasta l and i n l and waters ; beach  and 

s hel l ramp- barr ier fl ats ; coa stal  marsh l ands ; spo i l  areas ; coa sta l  

p ra i ri es ; c l eared l a nds ; a nd fl uv i a l  and oa k wood l a nds . These eco-

systems genera l l y  trend in succes s i ve north- south bands wh i ch para l l e l 

the l ocal fl u v i a l  env i ronment .  

Coa sta l  and  I n l and Wa ters 

The greatest d i vers i ty of env i ronments and b i o l o g i ca l  assembl ages 

i n  the reg ion  occur i n  the coasta l  and i n l and waters- -the Gul f of Mex i co ,  

bays , estuar i es , r i vers , s treams , l a kes and pond s .  Texas bays and 

es tuar ies  are re l ati ve ly  l ow- energy envi ronmen ts wh i c h are protected by 

barr ier  i s l ands  and pen i ns u l as . Water exchange between the Gul f and the 

estuar i e s  i s  l a rgely governed by prox im i ty to t i dal  passes . Dur i ng  

s torms , G u l f waters a l so  enter l ow- ly i ng i n l and areas through  s torm 

c hannel s or was hovers . Fres h water i s  furn i s hed to the bays and l a goon s  

by t he  Brazos a nd  San  Berna rd Ri vers , and severa l sma l l er s treams wh i ch 

d ra i n  l ocal  area s .  Because  o f  these contri buti ons , the range o f  sal i n i t i es 

i n  the water bod i es i s  qu i te vari ab l e ,  and th i s  l argel y governs the 

a bundance , d i vers i ty ,  and d i stri buti on  of b i o l og i ca l  assembl ages found 

i n  these ecosystems . 

Coasta l  waters , ri ver mouths and passes  a l ong the Texas Gul f Coa st  

prov i de  exce l l ent n ursery habi tats for j uveni l e  s hrimp a nd  fi s h .  F i s h  

and s he l l f i s h  off the Texas coa st are genera l ly abundant and d i vers e .  

Es tuar i ne waters wi th i n  Brazor i a  County are primari ly l imi ted to the 

extreme l ower and extreme upper coas tl i nes of the county .  C i rcul ati on 

i n  the semi - encl osed l a kes and bays a l ong  the coastl i ne i s  general ly 

poor except near open water .  Spec i es d i vers i ty tend s to be l ow but 

popul at ion  dens i t i es are h i g h .  Major hab i tat  uses of  coastal and i n l and 

waters i ncl ude feed and rest i ng  by waterfowl . 
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TABLE 3 . 2-2  Maj or ecosystems and typi ca l  organi sms in  the regi on of 
the Seaway Group of SPR  s i tes . 
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The reg ion  conta i n s  numerous creeks , bayous  and s l oughs c haracter

i zed by l ow grad i ents and fl ow rates ; many are i nterm ittent . The l argest 

s tand i ng water bod i es i n  Brazor ia  County i nc l ude Harr i s and Brazoria  

Reservo i rs and  Eagl e Nes t ,  Manor and  Ma l l ard Lakes , a l l  of wh i c h  are 

l ocated i n  the northern port ion  of the county .  

Beaches and She l l Ramp-Barr ier  Fl ats 

These areas cons i st mostly of bare sand and s hel l ,  some of wh ich  

are stab i l i zed by vegetat ion . Maximum el evati ons i n  th i s  area reach 1 8  

feet . The typ i cal  bi o l og i cal  assembl age assoc i ated wi th th i s  component 

cons i sts of  sa l t-to l erant p l ants ,  var i et ies  of crabs , sma l l rodents , 

s na kes and several spec i es of b i rds and waterfowl . 

Coastal Mars h l ands 

The coasta l  marsh l ands ecosystem i s  we l l  deve l oped i n  Brazor ia  

County at el evations of l ess than 5 feet above mean sea l evel . These 
mars h l ands occur throughout much of the near-s hore coastal reg i on ,  
cover i ng  about 84 , 000 acres . Sal i n e ,  bracki s h ,  and fres hwa ter marshes 
are found wi th i n  the study area ; sal i n i t i es in the mari ne and estuari ne 

marshes decrease toward the north . 

Sa l i ne marshes occur primari ly on the pl a i n s of bayhead del tas , a l ong  

bay marg i ns and on  ti dal fl ats . Brack i s h  marsh l ands rece i ve water from 
both the Gu l f  of Mex i co and from the streams of the reg i on .  Both sa l t

water and brack i s h  mars hes prov i de excel l ent hab i tat  for mamma l s ,  repti l es ,  

a nd wi nter i ng  m igratory waterfowl . Fres hwater mars hl ands i n  the reg i on 

a re ma i n ly found a l ong the fl ood p l a i ns of the Brazos and Co l orado R ivers . 

They are uti l i zed by waterfowl as feed i ng s i tes . Mars hl ands const i tute 

comp l ex va l uabl e natura l habi tats sen s i t i ve to mi nor changes i n  env i ron

ment . 

Coasta l P ra i ri e s  

T he  coas ta l  pra l r l e  ecosystem covers 4 1 3 , 000 acres wi th i n  the project 

reg i o n . S urface so i l s  rang i n g  in col or from l i g ht brown to l i g ht  gray , 
have poor to moderate dra i nage.  The areas most subj ect to i n undati on by 

sa l i ne waters dur ing  h i g h  t ida l  fl ows or fl oods are domi nated by gu l f  
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cordgra s s .  The coasta l upl a nds  ori g i nal l y  supported an  exten s i ve pra i r i e  

grass l and , but much o f  the grass l and ha s been converted i nto agri cul tural 

a nd urban u ses . 

Cl eared Lands 

Approxi mately 4 5 , 000 acres of  c l eared l ands are l ocated wi th i n  the 

reg i o n .  These were c l eared for agr i cu l tural cu l ti vat ion  ( i ncl ud i ng farmi ng 

for h i gh- nutri ent pasture grasses ) ,  and urba n i zati o n .  

T h e  typ i cal  wi l d l i fe spec i es wh i ch frequent cl eared l ands are qu i te 

var i ed and are strongly i nfl uenced by the pres sures of spec i fi c  l an d  uses . 

Re s i denti a l  and  espec i a l ly  farm , or ranch  areas , conta i n  domesti cated 

a n imal s whi l e  more i so l ated areas prov i de habi tat for fur bearers and 

predators . R i ce  f ie l ds are favori te feed i ng ground s for geese and other 

waterfowl i n  the wi nter months . 

Heav i l y urban i zed sect i on s  of  Brazor ia  County ,  on the other hand , 

and espec i a l ly  those devoted to i nd ustri a l  uses such  as Freeport Harbo r ,  

offer rather poor habi tat . Natural vegetat ion  i s  often sparse or present  

on ly  i n  scattered areas . 

Fl u v i a l  and Oa k Wood l ands 

The reg i on ' s  fl u v i a l  and oak  woodl ands prov ide  habi tat for a vari ety 

of res i dent and m i gratory av i fauna . 

The l argest ecosystem i n  the proj ect reg ion  con s i sts of the fl uv i a l  

woodl ands , most  of  wh i c h trend i n  a northwest to southeast d i rect i on 

fol l owi ng the domi nant drai nage patterns .  Fl uv ia l  woodl ands , i n  the 

s tri ctest sense , are woodl ands adj acent to r i par ian  or estuar i ne  areas , 

but some of  the areas i nc l uded here occur i n  depress i onal  ba s i n s  wi th 

i mpeded dra i nage character i st i c s . The vegetation  i n  these l ow areas i s  

predomi nantl y of the fl uv ia l  hardwood type . The fl uv i a l  woodl ands are 

general ly  the most heterogeneous  of the fl oral as sembl ages . Due to 
t hei r mesophyt i c- hydrophyti c mo i sture reg ime , they support vegetation  

from the  surround i ng ecosystems in  add i t ion  to several spec i es not  found 

e l sewhere .  

T he  oak  woodl ands i n  the reg i o n  possess  el ements common to both 

fl uv i a l woodl ands  and post-oak  savanna hs . 
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3 . 2 . 5 . 2  Commerc i a l ly and Recreat iona l ly  Important Spec ies  

Agri  cu l ture 

Commerc i a l l y  important crops i n  Brazor ia  County are 1 imi ted genera l l y  

to r i c e ,  gra i n  and sorghum, wi th r i ce bei ng  the most important . Brazor ia  

Co unty i s  one of  1 3  coasta l  Texas count i es wh i c h  account for 30 percent 
of  the nat i on ' s  r i ce harvest .  Some hay and gra i n  are produced for l ocal 

beef and da i ry cattl e .  An extens i ve i rr i gat ion  and dra i nage cana l  system 
and tank  ponds are uti l i zed i n  agricu l tura l  product ion . Loca l l y ,  smal l 

areas have been c l eared for range and cul ti vat ion , bu t use of  wooded 

l ands i n  the proj ect reg ion  for commerc i a l  timber ing  i s  rare . 

Terrestr ia l  Spec i e s  

The major commerc i a l ly  va l ua bl e  wi l d l i fe spec i es wi th i n the reg i on 

i nc l ude the opos sum ,  s ku n k ,  nutria  and raccoon ,  wh i c h  are trapped for fur . 

Hunti ng  i s  a l oca l ly  popu l ar recreationa l  acti vi ty .  The predom i nant  

recreat iona l ly  important spec i es in  the  reg ion  i nc l ude waterfowl and 

furbearers , as wel l as dove ,  quai l ,  s qu i rrel s ,  cottonta i l  rabbi ts and 

wh i teta i l ed deer . Local coasta l  mars hes prov i de wi nter habi tat for 

a bout  a quarter of the ducks and a th i rd of the geese that mi grate to 

the Gu l f  Coa st reg i on .  Waterfowl are hunted i n  the marshes and f ie l ds 

where they feed , whi l e  other b i rds  are genera l ly  hu nted in agr i c u l tural 

areas . I n  genera l , a l l b i rds can be con s i dered recreat ional ly  important 

to the l arge number of b i rd watchers i n  the reg i on . Sq u i rrel s are 

important  game an ima l s  i n  areas where su i ta bl e ha b i tat  i s  present . 

Some furbear i ng  s pec i es a re al so hunted for sport , i nc l ud i ng  raccoon ,  
fox , and coyote . 

Aquatic  Spec i es 

Commerc i a l  fi s h i ng i s  a mul t imi l l i on dol l ar bus i ness a l ong the Texas 

coa s t .  The major commerc i a l  spec i es are s hrimp , bl ue cra b ,  oyster , 

menhaden and several common sport fi s h .  Shr imp are the s i ngl e most 
val uabl e mar i ne product i n  Texas .  Brown s hri mp , the most abundant 

spec i es , are concentrated i n  the zone from Gal veston to Brownsv i l l e .  

Wh i te s hrimp are a l so commerc i a l ly  important i n  the reg ion  offs hore 

centra l  Texas . 
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Many spec i e s  of crab are col l ected i n  Texas coasta l  waters , but the 

bl ue  crab i s  the on ly  one extens i vely exp l o i ted by man .  Adul t bl ue crab 

popul at ions  are fi s hed i n  nears hore bays and the i nner s hel f of open 

Gu l f  waters . The Amer i can  oyster occurs in estuari es , bays and l agoons 
of Brazori a County .  Most oyster production  i n  the l ast  few years , however , 

has centered i n  bays i n  ne i g hbori ng counti es , espec i a l ly  Matagorda County .  

B l ac k  ba ss , sunfi s h ,  catfi s h  and crapp i e  are the regi o n ' s  most  

important  fresh  water sport fi s h .  Larger l a kes a n d  the San Bernard and 

Brazos Ri vers are the major sport fi s h i ng  areas , but many sma l l ponds 
and creeks a l so have sport fi s h .  The l ocal  marshes provi de a recreationa l  

cra b  fi s hery . I n  coasta l  waters , red drum ( red fi s h ) , sea trout ,  tarpon , 

and  fl ounder are the pr imary sport fi s h .  

3 . 2 . 5 . 3  Threatened and Endangered Spec i e s  

P l ants 

Of the p l ant spec i es proposed for endangered status by the U . S .  F i s h  

a n d  Wi l d l i fe Serv i ce whose range woul d extend i nto Texas , none o f  the 

spec i fi c  taxa are known to occur in Brazor ia  and Fort Bend Counti es . 

However , the botany of these areas i s  not wel l known . 

Some p l ant  spec ies  named by the Texas Organ i zat ion for Endangered 

Spec i es are found wi th i n  the general  area of Freeport . Sea-oats were 

recorded i n  the area southeast of Bryan Mound , smooth cordgrass ( oyster

grass ) grows a l ong  the ol d I n tracoastal Waterway ; and b lack  wa l nut was 

reported approx imately  8 mi l es northwest of Bryan Mound . 

B i rds 

The Texas Organ i zati on  for Endangered Spec i es and the U . S .  Fi s h  

a n d  Wi l d l i fe Serv i ce l i st four bi rd endangered spec i es wh i c h  may be 
found near the gul f coast : southern ba l d  eagl e ,  peregri ne fal con , 

whoopi ng  crane ,  and brown pel i can . 

The red d i s h  egret and roseate spoonb i l l  are on the l i st  of per i p hera l 
b i rds ( t hose whose occurrence i n  the Un i ted States i s  on the edge of i ts 

natura l  range and wh i ch are threatened w ith  exti nction  i n  that port ion  of 

t he i r range ) . Re l ati vely few of these spec i es are expected to nest or 

breed near the cand i date s i tes or a l ong the p i pel i ne r i ghts-of-way , 

however , because of the i r  proximi ty to human hab i tat ion . 
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Terrestri a l  Wi l d l i fe 

The red wo l f  i s  the on ly mammal spec i es on the Federal and Sta te 

l i sts that may occur i n  the reg i o n .  The red wo l f  formerly ranged over 

much of the southeastern Un i ted States , but now i ts range i s  restr i cted 

to a few southea stern counties  of Texas and to Cameron Pari s h , Lou i s i ana . 

Ob servat ion  of a red wo l f  has not been confi rmed west of the Brazos 

Ri ver for at  l east fi ve years . 

Aguati c Wi l d l i fe 

The Amer i can  a l l i gator and Houston toad are the on ly  spec i es of 

aquati c wi l d l i fe on the Federal l i st of threatened or endangered spec i es 

t hat  have been reported i n  Brazori a  County ,  but they s houl d not be 

affected by the proj ect.  Three add i t ional  spec i es , the Atl a nt i c  Ri dl ey 

turtl e ,  the Hawksb i l l  turt l e  and the l eather bac k  turtl e ,  presently on  

the Federal l i st of endangered spec ie s , occur i n  the Gul f of Mex i co and 

coul d occur  in  the project reg ion . 

3 . 2 . 5 . 4 Cr i t i ca l  Areas  of Concern 

The Texas  Coastal Management Program Br i efi ng  Paper for Federal Re

v i ewer s ,  i s sued by the Land Offi ce i n  March of 1 978 des i gnated four 

s i te s peci fi c areas of parti cu l ar concern a l ong  the Gu l f  coa st .  None of 

t hese i s  l ocated i n  the v i c i n i ty of the Seaway group . Sand dunes are 

another area of part i c u l ar concern and the Genera l Land Off i ce i s  prepari ng  

cr i ter i a  by wh i c h  the commiss i oner i n  the future wi l l  desi gnate dunes 

c r i t i cal  to the protect i on of publ i c  l ands . 

3 . 2 . 6  Natural and Scen i c  Resources 

3 . 2 . 6 . 1  Natural Resources 

The reg ion  surround i ng the Seaway Group SPR s i tes in Brazor ia  a nd 

Fort Bend Co unt ies conta i ns several fres h  water l a kes and two maj or 

r i vers , the Brazos and the San Bernard , whi ch fl ow i nto the Gul f of 

Mex i co ; the coasta l  s horel i ne cons i sts of many mi l es of bay s hore and 

Gu l f  frontage .  T he l a kes and r i vers , beaches , sa l twater mars hes , bays 

and the Gul f of  Mexi co i tsel f prov i de the reg i on wi th an abundance of 

natural resources wh i c h  support a var i ety of outdoor recreati onal  act i v i 

t i es . 

3 . 2 - 31 



The Brazos and the San Bernard Ri vers prov i de excel l ent wi l d l i fe 

habi tat a l ong most  of the i r l ength i n  Brazor ia  County .  The numerous  

fresh  water l a kes and  sa l twater marshes and  bays prov i de scen i c  resources 

for pas s i ve recreat ion  as wel l as good fi s h i ng  and hunt i ng s i tes . 

Mo st  of the reg i o n ' s  park and recreational  l and  i s  under publ i c  

management ,  i nc l udi ng two nat iona l  wi l d l i fe refuges i n  Brazori a  County 

admi n i s tered by the Un i ted States Fi s h  and Wi l dl i fe Serv i ce . Both these 

refuges , the San Bernard ( 1 5 , 4 1 4  acres ) and Brazor i a  ( 9525  acres ) ,  are 

l ocated near the coast . The San Bernard Nati ona l W i l dl i fe Refuge , i s  

adjacent to the San Bernard Ri ver near  the Al l en dome s i te .  The Brazor i a  

Nati onal  Wi l d l i fe Refuge i s  near Chri stmas Bay , northeast  of  Freeport . 

Bo th offer p u bl i c  hunti ng and fi s h i ng i n  l i mi ted areas , s i g htsee i ng ,  

b i rdwatc h i ng , and  nature p hotography . 

The  Texas Parks and W i l d l i fe Department admi n i sters three state 

parks i n  Brazori a Co unty :  Bryan Beac h ,  Mud I s l and ,  and the Varner-Hogg 

P l antat i on . Other deve l oped recreat ion areas i n  the v i ci n i ty of Freeport 

i nc l ude Q u i ntana , Surfs i de ,  and San Lu i s Pass beaches . Bryan Beach 

State Park  i s  l ocated approxi mately one mi l e  south of Bryan Mou nd ; i t  

cons i sts o f  877  acres , and  recreati onal  fac i l i t i es are be i n g  p l anned for 

future p u bl i c  u se .  

T here are 67 pu bl i c  a nd  pri vate recreati onal  areas i n  Brazor i a  

Co unty ,  i nc l u d i ng mar i nas , parks , camps , beac hes and other area s .  The 

county conta i n s  27 h i stor ic  s i tes , i nc l u d i n g  the Varner-Hogg P l antat ion  

State Park  near West Co l umbi a .  There are 31  c i ty and  county parks and 

p l aygrounds  i n  the Brazosport area and a natural recreati on area compri s i ng 

approximately  2 5  mi l es of open beaches .  

Fort Bend County has 1 9  des i gnated recreati ona l s i tes . Among these 

are the s i x  mun i c i pa l  parks operated by the c i ti es of  R i c hmond and 

Ro senburg . There are a l so  14 des i gnated h i stori cal s i te s  wi th i n  Fort 

Bend County .  None of  these recreati onal  s i tes  wou l d  be d i rectly affected 

by the proj ect .  

3 . 2 . 6 . 2  Scen i c  Resources 

Sce n i c  resources i n  Brazoria  and Fort Bend Count i es are pr imari l y  

rel ated to the area ' s abundant coastal  resources : ·  sandy beaches  ma ke u p  
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over hal f of  Brazor ia  County · s  coa stl i ne ;  many mi l es of bay and coasta l  

s horel i nes are coasta l  mars hl ands . 

I n l and , the two-county area i s  essenti a l ly fl at ,  wi th on ly  a few 

areas of  topograph i c  var iat ion .  Low- lyi ng zones tend to be  mars hy due  

to  the  reg i on · s  poor dra i nage .  These wetl ands and the  areas a l ong  the 

Brazos Ri ver ,  San Bernard R i ver , and Jones Creek are surrounded by 

woodl ands of natura l  scen i c  beauty .  Such areas are most preva l ent i n  

western Brazoria  County and i n  the southwest and southeast  portions  of 

Fo rt Bend County .  The rema i nder of the two count ies  con s i sts primari ly 

of c l eared l a nd in  agricu l tura l  u?e ,  who se chief aestheti c appea l comes 

from the broad open vi stas provi ded . 

3 . 2 . 7  Archaeo l og i ca l , H i stori ca l  and Cu l tural  Resources 

The Texas Coasta l Zone conta i n s a number of archaeo l og i cal  s i tes 

wh i ch prov i de evi dence that humans  have i nhabi ted the reg i on for as  l ong  

a s  1 5 , 000 years . Brazoria  Co unty conta i ns 37 known archaeol og i ca l  

s i tes . These s i tes are s imi l ar to many found i n  the coasta l zone , i n  

that they conta i n  mi ddens of ostrea and rang i a  s hel l s ,  a nd  most  are 

l ocated o n  or nea r the beach . 

One h i stor i c  s i te i n  Brazori a County ,  the John McCroskey Cabi n ,  two 

m i l es northeast of Cedar La ke on  Stri ngfel l ow Ranch , i s  l i s ted i n  the 
Nati onal Reg i ster.  Two add i t i onal s i tes have been chosen by the Texas 

State Board of  Revi ew for subm i s s i on to the Nati onal  Reg i ster : the Lev i 

Jordan Pl antati o n ,  l ocated approximate ly 1 0  mi l es north of  Bryan Mound ; 

a nd the Varner-Hogg P l antati on , near West Co l umb i a . 

3 . 2 . 8  Soc ioeconomic  Envi ronment 

Al though  the proposed and a l ternat ive SPR storage s i tes themse l ves 

are l ocated i n  Brazoria  and Fort Bend Counti es , the genera l soci oeconomi c 

reg ion  al so i ncl udes Harri s and Ga l veston Co unti es . The phys i cal devel op

ment wi l l  be l imi ted to Brazori a ,  and pos s i b ly Fort Bend Co unt i es , but 
the econom ic  and emp l oyment effects wi l l  i nvo l ve a l l four count ies . 

3 . 2 . 8 . 1 .  H i story 

Brazoria  County was one of the earl i est  centers of devel opment i n  

what i s  now Texa s .  The ori g i nal  i nhabi tants o f  th i s  section  o f  the 

central  Texas coast ,  a tri be of seven- foot ta l l  cann i bal s cal l ed the 
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Karan kawas , were recorded i n  the Freeport area as l ate as the earl y 

1 900s . They are now exti nct . 

The fi rst Eu ropean expl orers of Texas l anded there i n  the 1 6th century .  

Later , the early Texas immi grants sa i l ed to the Freeport area to establ i s h 

Stephen F .  Au sti n 1 s fi rst col ony .  Brazosport , the current name for a 

group of commun i ti es i n  the Freeport area , was the s i te of the fi rst 

armed confl i ct between Texans  and Mex icans- -at the Battl e of Vel asco 

i n  1 832 , four  years before the Al amo . 

Mo st  of the peopl e now l i v i ng i n  the Brazosport area moved there as  

adul ts . Accord i ng to the Brazosport Chamber of Commerce , persons of 

Spa n i s h  descent and Amer i can  Negroes are the only s i gn i f i cant ethn i c  

and m i nori ty groups i n  the Freeport area . 

3 . 2 . 8 . 2  Land-Use Patterns and Pl ann i ng 

Exi st i ng Land Uses 

The general  l and- use c haracter i st ics  of Brazor ia  Co unty are shown 

i n  F i gure 3 . 2-8 . Al though  the county has undergone very rap i d  i ndustri al i 

zation  and urban i zati on  s i nce Worl d War I I ,  on ly  a smal l porti on  of i ts 

tota l l and area i s  currentl y i n  urban use . Most of the i ndustr i a l i zat ion  

a nd/or u rban devel opment i n  t he  four-county reg i on  i s  concentrated i n  

Ho uston , Ga l veston , Texas C i ty ,  and the Brazosport area . Thus , the 

rural  agri cul tura l  economy rema i ns s i gn i fi cant  i n  the fou r  count i es .  

Urban i zat ion  i n  the reg i on i s  s trong ly  concentrated i n  and about  

the var ious  c i ti es . The  primary except ions to th i s  pattern i n  

Brazori a County are the  l i near res i denti a l  a nd  commerc i a l  devel opments 

fol l owi ng  State H i g hway 288 between Ang l eton and La ke Jac kson , and the 

res i dent i a l  devel opment a l ong county roads in the tri angul ar area formed 

by Sweeney , West Col umbi a ,  and Brazori a .  

Petrochemi cal acti v i ti es i n  Brazor i a  County are concentrated i n  a 

few l arge operations , pri nc i pa l l y :  Dow C hemi cal north and south of 

Freeport ; Monsanto C hemi cal  and  Amoco Chemi cal  on Choco l a te Bayou north 

of Farm to Market Road 2004 ; and P h i l l i ps and Al l i ed Chemi cal Refi neri es 

near Ol d Ocean , o n  the western boundary of Brazor i a  County .  
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The Gu l f  of Mex ico i s  used for mul ti p l e purposes i nc l ud i ng water

borne commerce ,  p l easure boati ng , fi s h i ng and offs hore mi nera l  produc-

ti o n .  

T h e  Houston-Ga l veston Area Counci l o f  Governments proj ect i on s  for 

the year 2000 i nd i cate the rap i d  spread of res i dent i a l  devel opment out

ward from Ho usto n ,  parti cul arly a l ong  rad i a l  h i ghways ; a l ong I n terstate 

45 nort h ,  U . S .  90A west a nd 1 - 1 0  eas t .  Substant ia l  growth i s  a l so 

expected to occur southward a l ong 1-45 toward Ga l veston . I n  the 

northern part of Brazori a  County growth i s  expected between Al v i n  and 

Houston  ( Harr i s  County ) , and i n  the southern part northward from 

Freeport to La ke Jackso n ,  C l ute , Ri chmond ( the county seat of Fort Bend 

County )  and Angl eton ( t he county seat of Brazoria  County ) . 

Maj or i ndustr i a l  devel opment i n  the reg i o n  i s  expected to occur 

a l ong  the Houston Sh i p  Channel . Add i ti onal smal l er i ndustr i a l  areas 

are expected throughout the reg i on , parti cu l arly i n  the v i c i n i ty of 
Ga l veston Bay . I n  Brazoria  County ,  substant ia l  expan s i on of i ndustry 

i s  foreseen i n  the Freeport area and spread i ng ea stward . At Chocol ate 

Bayou , a maj or i ndustri a l  compl ex i s  ant i c i pated ; i t  i s  proj ected to be 

the largest i n  the reg i on other than that a l o ng the Houston Sh i p  Channel . 

The U . S . Army Corps of Eng i neers i s  currently p l ann i ng a substant ia l  
harbor ma i ntenance and  improvement proj ect i n  the Freeport area . 

3 . 2 . 8 . 3  Tran sportat ion  Systems 

The reg i on i s  wel l served by h i g hways , ra i l road l i nes , nav i gabl e 

waterways , and  a i rports , wi th Houston as  the h ub .  Interstate 45 l i n ks 

Gal veston and Houston , State H i ghways 288 and 35 connect Southern 

Brazor i a  County wi th Ho uston , and State H i g hway 36 l i n ks Freeport wi th 

U . S .  5 9  west of Houston . A new two- l ane h i g hway al ong Gal veston I s l and , 

wh i ch crosses the San Lu i s  Pass  Bri dge , provi des good access between 

the Ga l veston-Texas C i ty and Brazosport area s .  

Future p l ans cal l for upgrad i ng Routes 3 5  and 288 to expres sway 

status for thei r enti re l ength through Brazor i a  County .  The comp l et ion  

of these  proj ects wi l l  consti tute an  important segment of the  p l anned 
rad i a l - c i rcumferenti a l  expres sway system for the greater Houston-

Ga l veston area . 
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Ra i l roads serv i ng Brazoria  Cou nty i ncl ude : the Atc h i son , Topeka a nd Santa Fe , wh i ch serves Freeport and Houston , and l i n ks the reg ion  w ith  the  wes t and north ; and the M i s souri - Pac i fi c ,  wh i ch serves B razoria  Co unty and  Ho uston , and l i n ks these areas wi th Baton Rouge and  northern c i t i es .  

The I n tracoastal Wa terway l i n ks Freeport and Gal veston wi th other Texas ports . Wa terborne transportation on  the Waterway and the Gu l f  i s  an important form of transportation  wi th i n  the reg i o n ,  and connects the reg ion  w ith  the major ea st coast ports . 
3 . 2 . 8 . 4  Popu l at ion  Characteri sti cs 
Popu l at ion  Centers 

There are on ly  n i ne c i t i es and towns i n  the reg ion  ( Brazor ia , Fort Ben d ,  Harr i s ,  and Ga l veston Count ies ) wi th a popu l at ion of 1 0 , 000 or more , and on ly four  of these have popu l ations  of 2 5 , 000 or more . 
H i s tori cal Growth and Trends 

The reg i ona l popu l at ion  i s  growi ng rap i d ly i n  compari son wi th the State and nati on . Brazoria  and Harri s Counti es s howed s i gn i f icant growth rates , 42 . 1  and 40. 1 percent ,  respecti vely , between 1 960 and 1 970 .  Fort Bend and Ga l veston Co unti es are growing  more s l owly a l though at rel at i ve ly  rap i d  rates . The reg ion  i s  expected to cont i nue to grow rap i d l y  as Ho uston expands . 

3 . 2 . 8 . 5  Hous i ng 

The overwhe l mi n g  maj or i ty of the reg i on · s  hous i ng stock i s  i n  Harri s Co unty ,  but Brazoria  County has the greatest proporti on  of owner-occup i ed u n i ts in  the four-county area . 
The med i a n  va l ue of s i ng l e  fam i ly ho uses i n  the reg i on i s  we l l  above the State average , and i s  h i ghest i n  the Houston area . 

3 . 2 . 8 . 6 Economy 

The bas i c  economy of the reg ion  i s  domi nated by manufactur ing  and the petro l eum and chemica l  i ndustri es . Brazor i a  County has an  exten s i ve m i nera l extract i on i ndus try ,  i nc l ud i ng o i l and ga s ,  wi th an i ncome of over $260 mi l l i o n  annua l l y .  Petro l eum and chemica l  i ndustr ies , fi s h i ng ,  tour i sm and agr icu l ture are a l so  important to the county · s economy .  
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Fort Bend County rel i es heavi ly  on  the mi nera l  extract i on and the 

petrochemi cal  i ndustry but a l so has an act i ve agr i cu l tura l i ndu stry . 

Many res i dents of th i s  county are emp l oyed i n  the Hou ston area . 

Port act i v i ti es domi nate the Ga l veston-Texas C i ty economi es , wi th 

the surround i ng areas of Gal veston County act i ve in agri bus i ness , 

tour i sm ,  and mi neral extract ion . 

The reg i onal  center of bus i ness  acti v i ty i s  i n  Houston ( Harr i s 
County ) , a h i g h ly  i nd ustri a l i zed area wi th  over 2500 manufactur i ng 

p l ants . Port acti v i �i es ,  tour i sm ,  and serv i ce i ndustr i es are a l so 

i mportant to the economy of the county and the s urround i ng reg i on . 

Large emp l oyers i n  Brazori a County that are not dependent on  the 

petro l eum and chemi cal  i ndustri es i nc l ude the Texas Department  of 

Correct ions , the s hr imp i ndustry ,  a nd var ious  recreati onal  acti v i ti es . 

Empl oyment 

The reg i o n  i s  s ubd i v i ded i nto two areas : Brazor i a  and Fort Bend 

Count i es , where the proj ect wi l l  be l ocated , and the Houston-Gal veston 

area , where most  of the workers are expected to l i ve .  Both areas are 

expected to experi ence s ubstant i a l  growth i n  refi n i ng and petrochem i ca l  

manufacture i ndependent of t he  SPR  program. Ref i n i ng and petrochemi cal s ,  

currently the two l argest i ndustr ies  i n  Brazor i a  County ,  account for 

nearl y a th i rd of a l l  ava i l a bl e jobs . 

The empl oyment structure of Houston refl ects i ts rol e as a reg i ona l  

center . I t  has l arge s hares of i ts emp l oyment i n  manufacturi n g , serv i ce ,  

reta i l  trade , constructi o n ,  who l esal e trade , tran sportati o n , and  publ i c  

u t i l i ti e s . Overa l l ,  Houston has the l argest l a bor poo l and the most  

d i vers i fi ed economi c ba se i n  the reg i on .  Gal veston and Fort Bend Counti es  

have the greatest proportion of the i r  emp l oyment  i n  the man ufacturi ng 

and whol esa l e and reta i l  trades . 

I ncome 

Med i an fam i l y  i ncome i n  the reg i on i s  wel l  a bove the average for 

Texas as  a who l e .  Brazori a County ha s the h i g hest  med i a n  fami l y  i ncome 

of  any of the four counti es and i t  a l so s tands among the h i g hest i n  

val ue  of s i ng l e- fami ly homes . Th i s  weal th  i s  l arge ly  attri butabl e 

to the h i g h  wages pa i d  by the c hemi cal  i ndustry .  
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3 . 2 . 8 . 7  Pub l i c  Serv i ces 

S i nce pub l i c  servi ces such as  po l i ce and fi re protect i on , hea l th 

a nd l oca l roads  are primari ly prov i ded by l ocal agenc ies  ( count ie s , 

c i tes , and spec i a l  d i stricts ) ,  these top i cs as  rel ated to each spec i fi c  

S PR s i te are d i scus sed i n  the appropr iate fo l l owi ng  sect i on s  o f  th i s 

E I S .  
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3 . 3  BRYAN MOUND (P ROPOSED S I TE ) 
3 . 3 . 1  Land Features 

3 . 3 . 1 . 1  P hys i ography and Topography 

Bryan Mound i s  a topograph i ca l ly h i gh area s urrounded by coas ta l 
mars hes . Maximum e l evat ion  on the dome i s  1 6  feet . The dome i s  bounded 

by a man-made fl ood and hurr i cane l evee system . The bathymetry of the 

offs hore area i s  re l ati vely fl at  wi th a sma l l she l l ri dge and rock  
formati on near  the  proposed d i ffuser  s i te .  

3 . 3 . 1 . 2 Loca l Geo l ogy 

Bryan Mound  sa l t dome i s  the pri nc i pa l  s tructura l  el ement of l ocal 
geo l ogy .  I t  i s  rough ly  c i rcu l ar  i n  pl an v i ew ,  wi th a d i ameter of about  

6000 feet . The top of the dome l i es about  1 1 00 feet bel ow sea l eve l . 

O i l  dri l l i ng on the fl a n ks of the dome has defi ned the sa l t core to have 

a vo l ume of about  1 . 5  cub ic  mi l es above a depth of 1 0 , 560 feet .  Deforma

t i on caused by the upward movement of the sa l t and the settl i ng and 

compaction of over ly i ng  sed iments ha s produced a system of s ubs urface 

fau l ts and fl exures over the fl an ks of the dome . 

The sa l t ( ha l i te )  i s  coarse ly  crystal l i ne .  About  3 percent  of the 

dome ' s  mas s con s i sts of an hydr i te ,  wi th traces of other mi nera l s  i ncl u d i n g  

ca l c i te ,  do l om i te ,  bar i te , pyri te , quartz , ce l est i te ,  i ron mi neral s and 

s u l fur . 

. The caprock  i s  a max i mum of 480 feet th i c k and i s  composed primari ly 

of  anhydr i te and l imestone a l though hot s u l fu r  water and hydrogen s u l fi de 

are a l so present . The upper porti on  ha s a zone of very porous  and 

cavernous  l imestone and gypsum mi xed wi th s u l fur . 

Unconso l i dated and parti a l ly  conso l i dated muds , sands , and s hal es 

of Ho l ocene , P l e i s tocene , and P l i ocene age overl i e  the centra l  port i on 

of Bryan Mound . Unconso l i dated and parti al ly  con so l i da ted sands and 

s ha l es  of Tertiary age extend to a depth of at l east  1 5 , 000 feet on i ts 

fl a n ks . Su rface sed iments are of the P l e i s tocene Beaumont foundati on , 

wh i c h  cons i sts of f i ne sand and mud . Bottom sediments offshore Bryan 

Mound are s i mi l ar i n  compo s i t ion  and s l ope gently Gul fward . 
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3 . 3 . 1 . 3  Economi c Geo l ogy 

O i l producti on began at Bryan Mound i n  1 949 , but has a lways been 

l ow .  Less than 1 1 , 000 barre l s o f  crude were produced i n  1 965 , and no 
acti ve o i l  producti on i s  presently underway . Product ion  was from the 

Mi ocene , at about 3400-foot depths . The deepest wel l reported was 7530  

feet ; i t  bottomed in  Ol i gocene strata . 

More than f i ve mi l li on  tons of su l fur were extracted from the 

caprock  between 1 9 1 2  and 1 93 5 , and a sma l l amount was extracted by a 

p i l ot p l ant i n  1 967-68 .  ( S i n ce the su l fur wel l s  were dri l l ed on ly i nto 

the caprock ,  they wi l l  not affect the i ntegri ty of the proposed and 
exi sti ng caverns bel ow . ) 

Dow Chemica l  Co . has over the years l eached fi ve sol ut i on cav i ti es 
i n  the sa l t  mas s  of Bryan Mound . The bri ne was used as a petrochemi cal  

process  feedstock .  The DOE i s  presently converti ng four of these caverns 

for petro l eum s torage as part of the early storage phase of the SPR .  

3 . 3 . 1 . 4 So i 1 s 

So i l  a ssoc i ati ons i n  the v i c i n i ty of the Bryan Mound s i te i ncl ude 

the Harri s -Veston-Gal veston and the Morel and-P l edger-Norwood as soc i a

t i ons . The Harri s-Veston-Ga l veston associ at ion occupi es the area from 

the  Gu l f  of Mexi co s horel i ne to the I htracoastal Waterway . The area 

north of the I ntracoastal  Waterway , i nc l udi ng the Bryan Mound dome , 
conta i ns the More l and-Pl edger-Norwood assoc i ation . At the dome s i te "  

v egetati on i n  some areas ha s been stunted as a res u l t  of su l fu r  and 

brine  sp i l l s .  Recent bottom sed i ments offs hore from Bryan Mound are 

mar i ne depos i ted and der i ve from Brazos Ri ver d i scharges . 

3 . 3 . 2  Water Env i ronment 

3 . 3 . 2 . 1  Surface Water Systems 

Bryan Mound i s  bordered by four  maj or surface water bod i es : the 

Brazos Ri ver D i vers i on Channe l ; Freeport Harbo r ;  the Intracoastal Waterway ; 

and the Gu l f  of Mex i c o .  Several l a kes and reservo i rs exi st  wi th i n the 

tri ang u l ar area protected by the l evee system , and others , i nc l udi ng Mud 

La ke and Bryan Lake , are outs i de the l evees . 
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The Brazos R i ver Diver s i on Channel pas ses j ust  west  of the proposed 

SPR storage s i te . Th i s  channel , a stra i g ht "channe l i zed " reach of the 

ri ver , i s  bordered on both s i des by fl ood l evees . I ts major commerci a l 

traffi c ,  bes i des barge traffi c on the ri ver , cons i sts of petro l eum 

i ndustry support vessel s wh i ch dock a l ong the east bank , j ust  south of 

Freeport . 

The offshore Gu l f  waters near the proposed s i te have characteri st i cs 

genera l ly s imi l ar to reg i onal va l ues . Basel i ne env i ronmental s tud i e s  

conducted recently i n  the area have s hown that wi th i n  the average yearly  

and  monthl y  patterns , a great dea l of  temporary and  m i nor vari ati ons 

occur .  S uc h  a dev i at i on from the norm occurred i n  December 1 977  when 

o bserved current d i rections  and the i ntens i ty of verti cal strati fi cation 

of  the water co l umn var i ed from the expected range . 

3 . 3 . 2 . 2  Subsurface Water Systems 

Bryan Mound i s  one of seven sa l t  domes i n  Brazor ia  County that 

penetrate through the Evangel i ne aqu i fer and i n to the Ch i cot aqu i fer 

( Fi gure 3 . 2-5 ) .  The ba se of the Chi cot aqu i fer i s  about 1 1 00 feet bel ow 

s ea l evel i n  the v i c i n i ty of the dome . Fresh  water occurs i n  the u pper 

80 feet of the aqu i fer over the dome , and s l i ghtly sa l i ne water from 80 

to about 225 feet .  At a rad i u s  of  about 1 . 5 mi l es from the perimeter of 

Bryan Mound , the base of the s l i g htly sa l i ne water extends to a depth of 

500 feet .  The water in  the formations adjacent to  the dome and  the 

caprock i s  proba bl y  h i g h ly  sal i n e .  

Deeper aqu i fers i n  the v i c i n i ty of Bryan Mound are capabl e of 

del i veri ng l arge quant i ti es of s l i g htly to modera te ly  sa l i ne water .  

Beneath the Evange l i ne aqu i fer , Mi ocene sands cont inue  to a depth of  

6500 feet . Al though  l i ttl e data are avai l abl e concern i ng these sands , 
analys i s  of a s i ng l e wel l ,  l ocated 1 5  mi l es to the northeast of Bryan 
Mound , i nd i cates that  these sands occur i n  70 to 1 20 foot th i c k  l ayers 
i nterspersed wi th l ayers of cl ay .  These sands probably conta i n  sal i ne 

water .  The Mi ocene formations bel ow 6500 feet are mostly s i l t  and c l ay .  
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3 . 3 . 3  Cl imato l ogy and Ai r Qua l i ty 

3 . 3 . 3 . 1  C l imatol ogy 

Bryan Mound  i s  a typ i ca l  coastal  i ndustr i a l  s i te a l ong the Texas 

Gu l f  Coast . I t  can be expected to experi ence general ly  h i gher  wi nd  

s peeds and  more frequent east to southeasterly wi nds , sma l l er d i urnal  

ranges of temperature , s l i g ht ly  h i g her humi d i ty ,  and s i gn i fi cantly fewer 

s tabl e per iods  than the s i tes  further i n l an d .  These cond i t ion s  are 

character i st i c of the offshore vi c i n i ty .  Bryan Mound ' s  ra i nfal l peak i s  

i n  September . 

Wi nd a nd s torm acti v i ty off the coast  have a strong effect on  
vari at ions  i n  water he i ghts . As  reported by the U . S .  Army Corps of 

Eng i neers , duri ng  s trong northwesterl y wi nds , water l evel s can drop to 

as l ow as  -4 . 0  feet and duri ng hurri canes the h i g h  l evel s  cou l d  be +1 5 . 0  

feet .  

3 . 3 . 3 . 2  Ai r Qua l i ty 

Ex i st i ng a i r  qual i ty l evel s at Bryan Mound are very good w i th the 

excepti on  that non-methane hydrocarbon and oxi dant  concentrat ions  some-
times exceed the NAAQS . 

3 . 3 . 4  Background Ambi ent Sound Level s 

Acti v i t i e s  i nfl uenci ng sound l evel s i n  the Bryan Mound area i nc l ude 

bri n i ng operations  at  the dome , traffi c o n  the I n tracoasta l  Waterway and 
Brazos Ri ver , petrochem i ca l  acti v i ty at Freeport and veh i cu l ar traffi c .  

I n  add i t ion , construction  and operati onal  noi se  a s soci ated wi th the 

early storage phase of the SP R at Bryan Mound  and channel  dredg i ng i n  

Freeport Harbor a l so  affect l ocal sound l evel s i n  these areas . To the 

west  of the s i te ,  i n  essenti a l ly  unpopu l ated areas more d i s tant  from 

i ndustri a l  acti v i ty ,  sound l evel s are domi nated by an ima l s and i nsects 
and wi nd rustl i ng fol i age . To the south i s  Bryan Beach Recreat ion  Area . 

an  undevel oped recreati onal  s i te .  

The pri n c i pa l  no i se-sens i ti ve l an d  use  areas are res i denti a l  areas 

i n  Freeport , two to three mi l es from the Bryan Mound  s torage s i te .  The 
u npopul ated areas of the Gu l f  coastl i ne and the mars hes west  of Bryan 
Mound  are a l so  somewhat noi se sen s i ti ve .  
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3 . 3 . 5  Ecosystems and Spec i es 

3 . 3 . 5 . 1  Eco systems 

Most of the immed i ate v i ci n i ty of the Bryan Mound  s i te cou l d be 

c l as s i fi ed as a d i sturbed or bu i l t-up area . Surround i ng areas are made 

u p  of coastal pra i r i e  and bracki s h  mars h l and ecosystems . The coasta l  

mars h l ands have been i dent i f i ed by the State as important natura l  hab i tat . 

The bracki s h  mars h l and ecosystem domi nates a l l of the l ow-ly i ng 

e nv i rons  of the s i te except for the northern fl ank  of the mound , where 

the coasta l  pra i ri e  ecosystem extends a l ong  the l evees para l l e l i ng the 

Brazos Ri ver D i vers i o n  Channe l . Th i s  ecosystem i s  composed of med i um to 

v ery ta l l  g rasses  (Tabl e 3 . 3-1 ) wh i ch form a moderate to a very den se  
cover for w i l d l i fe .  Thes e gras ses are u s ua l l y  found i n  the s i te area 

where so i l mo i sture extends to great depth . Gu l f  Coast Pra i ri e  i s  the 

c l imax vegetati on  and i s  greatly i nfl uenced by the l ow e l evat i on s . 
Those areas per i od i ca l ly i nu ndated by seawater  are domi nated by Gul f 

cordgrass . 

Bryan Mound  i s  nearly surrounded by l arge and sma l l bod i es of water 
wh i c h  prov i de a d i verse range of aquat i c  habi tats - -from the Brazos R i ver  

on  the wes t  a nd  the I ntracoastal  Waterway on the south to the many 
nearby t ida l  and mars h l a kes and dra i nage canal s .  The l argest  of these 

smal l l a kes are Unnamed Lake ( 1 50 acres ) , Mud Lake (87 acres ) and O l d  

Reservo i r  ( 3 5  acres ) . Sa l i n i ti es i n  these l a kes vary from fres hwater u p  

to  1 5  parts per  thousand , depend i ng on the l ocat i on of the pond , the 

season of the year ,  and the fl ood s tage of the Brazos  R i ver . 

C i rcu l at ion  i s  general l y  poor i n  these s emi -encl osed l a kes  and 

ponds . Spec i es d i vers i ty tends to be l ow ,  bu t popu l ati on den s i ti es are 

rel ati ve ly  h i g h .  Th i s  d i vers i ty-dens i ty re l ati ons h i p  i nd i cates an 
u n stabl e and poorly ba l anced b io l og i ca l  sys tem . I n  fresh  and s l i ght ly  

brack i s h  waters , pen nate and  centrate d i atoms are genera l ly the  most  

common phytop l a n kton ;  however , i n  the Bryan Mound area , green a l gae are 
the most abundant of the p l an kton fl ora . I n  the more eutroph i c  water 
bod i es ,  the f i l amentous  bl ue-green al gae are both recurri ng and abundant .  
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3 . 3 . 5 . 2  Spec i es 

The Bryan Mound s i te i s  l o cated approxi mately equ i di s tant between 

the San Bernard and Brazori a Nat i onal  Wi l d l i fe Refuges . Both refuges 
are an  important part of the ecol ogy of the Texas coast  because of the i r  

l arge areas o f  wi l d l i fe habi tat and the great d i vers i ty and abundance of 

res i dent wi l d l i fe .  Both are l ocated i n  coastal mars h l ands wh i ch const i tute 

extremel y  vul nerabl e habi ta t .  

Marshes and ti dal ponds , such  a s  Mud Lake and Bryan Lake , wh i ch 

connect w ith  the Gu l f  of Mexi co by way' of the I ntracoasta l  Waterway or 

the Brazos Ri ver , are very producti ve i n  terms of the n umbers of an imal s 

and p l ants present when a l l spec i es are combi ned . Bent h i c  commu n i t ie s  

i n  t he  more freely  fl owi ng water bodi es around Bryan Mound  are greatly 

i nfl uenced by the po s i ti o n  of the sa l twater wedge i n  these bod i es . 

Cattl e are the second most abundant quadruped at the Bryan Mound  

s i te .  The i r  abi l i ty to consume l arge amounts of vegetation  puts them i n  

d i rect competi ti on wi th  the numerou s  sma l l rodents ( the mos t  abundant 

quadruped s )  and rabbi ts for the ava i l abl e food resources . 

Mar i ne commu n i t i es found i n  the v i c i n i ty of the proposed d i ffu ser 

s i te are typ i ca l  of the commu n i t i es d i scus sed i n  Secti on  3 . 2 . 5 . 2 .  Whi te 
s hr imp are known to spawn i n  the v i ci n i ty of the s i te ,  and the area i s  
u sed a s  a commerci a l  fi s h i ng  ground . 

No ne of the commerc i a l , recreati onal , threatened and endangered 

s pec i es d i scus sed i n  Secti on  3 . 2 . 5 . 3  are known to i nhab i t  the ons hore 

Bryan Mound s i te .  

3 . 3 . 6  Natu ra l and Scen i c  Resources 

The marsh  and pra i r i e  areas surroundi ng  Bryan Mound  are typ i ca l  of 

those found throughout th i s  reg i on of the Texas Gul f Coas t and have no 

u n i que  natural or scen i c  features . 

the area i n  the immed i ate v i c i n i ty 
l ow aestheti c va l ue . Al though  the 

Due to pri or i ndustr ia l  devel opment , 

of the project s i te has a rel at i ve ly  
s i te i tse l f i s  not  eas i ly acces s i bl e  

from major publ i c  roads , i t  i s  v i s i bl e  from the road on  the l evee a l ong 
the Brazos Ri ver Di vers i o n  Channel west of the s i te .  Parts of the 
proj ect area may be v i s i bl e  to the southern areas of Freeport . 
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Bryan Beach  State Park l i es about one mi l e  southeast  of the s i te ,  

effecti ve ly  separated from i t  by the I n tracoasta l  Waterway . 

3 . 3 . 7  Archaeo l ogi ca l , H i s torical  and Cu l tural  Resources 

The cand i date s i te does not conta i n  any known s i tes of archaeo l og ica l , 

h i s torica l , or cu l tura l s i gn i fi cance .  I f  thi s s i te i s  se l ected for SPR 

devel opment , a qua l i fi ed archaeo l og i st wi l l  s urvey those porti ons of the 

s i te not prev ious ly  surveyed for DOE ,  and coord i nate wi th the State 

H i storica l  Preservat ion Officer . 

3 . 3 . 8  Soci oeconomic  Env i ronment 

Land Use Patterns 

The proposed Bryan Mound SPR s i te is l ocated wi th i n  the group of 

communj t i es known col l ecti ve ly  as Brazosport , wh i ch i nc l udes the c i ty of 

Freeport .  The area i s  h i g h ly  i ndustri a l i zed , wi th petrol eum re l ated 

fac i l i t i es representi ng a s i g n i fi cant s hare of the economy . 

To the ea st  of the s i te i s  an  area c l a s s i fi ed as made- l and , an area 

graded and fi l l ed wi th s po i l or other mater i a l . I t  has been ut i l i zed 

for urban-res i dent ia l  and i ndustr i a l  expans i on . Th i s  type of area i s  

common ly  devel oped over marsh and recl a imed l and . Approx imate ly  one

hal f mi l e  east  are fac i l i t i es of Ph i l l i ps Petro l eum and Hou ston Natura l 

Gas . Farther to the eas t  are the Brazosport ( Freeport ) Harbor fac i l i t i es . 

Land uses  on the southern perimeter of the Bryan Mound s i te i nc l ude 

mars h and s po i l  areas . Immed i ate ly  adjacent to the s i te i s  a mud p i t  

( Mud  Lake ) , wh i c h  was u sed prev ious ly  for the d i s posa l  o f  dri l l i ng mud .  
Sou th o f  Bryan Mound i s  the Bryan Beach recreationa l  area and the Gu l f  

of Mex i co .  

The proposed i ndustr i a l  u se  of the Bryan Mound SPR s i te i s  compat i b l e  

w i th the genera l l and u se  patterns i n  the Freeport harbor area . 

Transportat i on Systems 

Access to the s i te i s  by Rou te 288 connecti ng  wi th a road a l ong the 

east  s i de of the Brazos R i ver D i vers i on Channel , or by a grave l  county 
road connecti ng wi th Route 1 495 .  Freeport i s  l ocated about 2 mi l es from 

the Bryan Mound s i te by County Road 242 . 
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Waterborne transportat ion i n  the s i te v i c i n i ty occurs pr imari l y  

a l o ng the I ntracoastal  Waterway immed i ate ly  south o f  the s i te and i n  

s h i pp i ng l anes  1 4  mi l es offshore i n  the Gul f .  

Popu l at i on Characteri s t i cs 

Freeport i s  the port c i ty of Brazori a County .  I t  had an est imated 

1 97 6  popu l ati on  of 1 9 , 500 . The age d i str i but ion  can be characteri zed as 

fai r ly  youthfu l . Approx imate ly  ha l f  the l ocal  popu l at ion i s  between 20 

and  5 5  years of age , whi l e  about  40 percent are 1 9  years or younge r .  

Hou s i ng 

The vacancy rate for rental un i ts i n  Brazori a County i n  1 970 was 

v ery h i g h ,  but very l ow for sa l e un i ts .  I n  contrast , a l l types of 

hous i ng are i n  s hort s upp ly  i n  the Brazosport area , the county ' s  major  

urban  comp l ex .  A l arge percentage of the  work force i s  forced to  commute 

from other areas , some from as far as Houston ( 40 mi l es ) .  Thi s s i tuati on 

wi l l  probab ly  conti nue  for some t ime due to the rap i d  growth of the 

area . 

Economy 

The l argest chemi cal  manufacturi ng comp l ex i n  the wor l d i s  l ocated 

i n  Brazosport , centered around the Texas D i v i s i o n  of the Dow C hemi cal  

Co . Other l arge l ocal  manufacturers i nc l ude S he l l O i l  Buccaneer P l an t ,  

Dow Bad i sc he , and  Dav i s  Oyster Creek Di v i s i on .  The Brazos port area i s  

a l so a seasonal  home to one of the worl d ' s  l argest s h rimp fi s hi ng fl eets , 

produc i ng as  much as 1 5  mi l l i o n  pound s  of s hr imp annua l l y  from coastal  

waters . 

P ub l i c  Serv i ces 

In add i t i on to the Commun i ty Hosp i ta l , f i ve sma l l c l i n i cs s erve the 
Freeport area . There i s  a shortage of medi cal personnel i n  the area , 

but an  establ i s hed system exi s ts for emergency evacuati o n  of seri o u s ly  
i nj ured person s  by hel i copters o r  fi xed wi ng  ai rcraft . 

Po l i ce and f i re protect ion  for the project wou l d  be provi ded by the 

Brazori a County S her i ff ' s  Offi ce and the C i ty of Freeport . Deput ies  

from the  S her i ff ' s  Department  regu l arly patro l areas outs i de the  mun i ci 

pal i t i es . Freeport has  a pa i d  fu l l -t ime fi re department  equ i pped wi th 
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modern pumper trucks  and a foam tra i l er for chemi ca l  fi res . Add i tional  

f i re-f ight i ng  un i ts and personnel  are ava i l abl e from adjacent commun i t i es 

u nder an establ i s hed and tested system for mutual ass i stance . A l arge 

n umber of tra i ned vol unteer fi remen are a l so ava i l ab l e i f  needed . 

3 . 3-9  





3 . 4 ALLEN DOME ALTERNAT IVE  S ITE 

3 . 4 . 1  La nd Features 

3 . 4 . 1 . 1  P hys i ography and Topography 

The Al l en dome s i te i s  a fl at fl oodpl a i n ,  s l o p i ng gent ly  away from 

the natura l l evees of the San Bernard Ri ver . Max imum e l evation  on the 

l evees i s  about  5 feet,  wh i l e  the s i te e l evati on  i s  abo ut 4 feet .  

3 . 4 . 1 . 2  Loca l Geo l ogy 

Al l en dome i s  a s ha l l ow sa l t  dome , a lmost c i rcu l ar  i n  pl an . I ts 

broad , near ly  fl at top l i es about 1 380 feet be l ow sea l evel . Al l s i des  

of  the dome dip  steepl y  but a reentrant feature on the south edge of the 

dome has a s i g n i ficant sa l t  embayment and overhang wi th i n  the proposed 

storage cavern i nterva l . 

A deta i l ed compo s i t ion or qual i ty of the sa l t  mas s  i s  not known at 
th i s  time , but experi ence wi th other domes i n  the area suggests that the 

compos i ti o n  s hou l d  be s im i l ar to that found at Bryan Mound 

( Sect ion  3 . 3 . 1 . 2 ) .  

The average caproc k th i cknes s i s  about 490 feet and i t  appears to 

compl etel y overl i e  the sa l t  dome . The caprock i s  composed of ca l c i te ,  

gyps um , and anhydri te ,  wi th sand and s ha l e  s ed imen ts . Len ses of sandy 

c l ay are reported throughout most of the l imey port ion of the caprock .  
S u l fur i s  a m i nor  const i tuent .  

Unconso l i dated sediments of muds , s ha l es and sands of P l e i stocene 

and Recent age overl i e  the caproc k .  Unconso l i dated and parti a l ly  con so l i 

dated sands and sha l es of P l iocene and Miocene age extend downward a l ong  

the dome to depths between 4500 and 7000 feet and bel ow. The thi ckness  

of  the M i ocene sect ion  in  the v i c i n i ty of the dome i s  approximately 6500 

feet . Fa u l t i ng wi th i n  the Mi ocene and overly i ng P l i ocene formations  

immed i atel y  adjacent to the dome is  probab ly  exten s i ve and compl ex .  

The bathymetry i n  the vi c i n i ty offs hore i s  descri bed i n  Secti on 

3 . 3 . 1 . 2 . 

3 . 4 . 1 . 3 Econom i c  Geo l ogy 

The earl i est o i l  product i on at Al l en dome was i n  1 927  and the 

area ' s  most recent d r i l l i ng acti v i ty wa s i n  1 962 . O i l  and gas occur 
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primari ly i n  Mi ocene sed iments on the southeast and eas t  fl anks  of the 

dome . No known o i l  or  gas production  i s  l ocated over the top of the 

dome i n  the area proposed for the storage fac i l i ty .  Su l fu r  i s  a mi nor 

const i tuent of the caprock ,  but has never been a commerc i a l  resource . 

3 . 4 . 1 . 4 Soi l s  

Soi l s  of the Morel and-P l edger-Norwood associ at ion occur  al ong the 

San Bernard Ri ver . Mar i ne  sed iments are descri bed i n  Section  3 . 3 . 1 . 4 . 

3 . 4 . 2  Water Env i ronment 

3 . 4 . 2 . 1  Surface Water Systems 

The San Bernard R i ver passes  east of the Al l en dome s i te .  The 

reach of the San Bernard from the Gul f of Mexi co to Brazoria  i s  an 

es tuary .  A d redged channel at Bernard Acres , south of the s i te ,  is  50 

feet wi de by 9 feet deep and can accommodate pl easure boats . 

South of the Al l en dome s i te ,  the coastal  mars hes of the San Bernard 

Wi l dl i fe Refuge dra i n  i nto the I ntracoastal Waterway . Some of the 

mars hl ands ea st of the San Berna rd R i ver dra i n  i nto the ri ver v i a  smal l 
tri butari es such  as Redfi s h  Bayou . The rest of the marsh  east  of the 

San Bernard dra i n s  i n to the waterway . 

The s i te i s  s ubj ect  to per i od i c  fl ood i ng . The Corps of Eng i neers 
computes that the l Oa-year backwater fl ood from the San Bernard Ri ver 

wou l d ri se  to el evation  +9 . 5 feet .  The l Oa-year hurr i cane fl ood at the  

s i te has been estimated at 1 4  to 1 8  feet ( i ncl u d i ng surges of the  Gul f ) . 

The mari ne cond i ti on s  i n  the area of the proposed bri ne d i ffuser 

are di scus sed in  Sect ion  3 . 3 . 2 . 1 .  

3 . 4 . 2 . 2  Subsurface Water Systems 

Ground water use  i n  the v i c i n i ty of the Al l en dome does not appear 

to be exten s i ve .  The hydrau l i c  grad i ent i s  es senti a l ly  fl at  i n  the 

u pper un i t  of the Ch i cot aqu i fer at the s i te .  Local u se  o f  ground water 

i s  probab ly  l imi ted to rural domesti c pumpage and s tock wateri ng . 

Sha l l ow fres h  aqu i fers i n  the area are i n  common u sage as  a 

s upp ly  source for i nd i v i dua l  domest i c  water requ i rements . The town of 
Brazori a , a bout  1 0  m i l es north of the s i te ,  pumps water from the l ower 
un i t  of the Ch i cot aqu i fer . The cone of drawdown i n  the su rface aq u i fer 
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from the pumpi ng extends to the s i te ,  but the hydrau l i c  grad i ent  i s  

rel ati vely fl at ,  a t  about 1 . 5  feet per mi l e . 

3 . 4 . 3 C l imato l ogy and Ai r Qua l i ty 

3 . 4 . 3 . 1 C l imatol ogy 

Amb i ent con d i ti on s  at the Al l en dome s i te are expected to be s imi l ar 

to those at  Bryan Mound . L i ke Bryan Mound , the Al l en s i te experi ences a 

predom i nantly mari ne c l imate characteri zed i n  Section  3 . 3 . 3 . 1 wi th 

preva i l i ng south to southea sterly wi nds . 

3 . 4 . 3 . 2 Ai r Qua l i ty 

Ai r qual i ty l evel s at  Al l en dome s i te are genera l ly  con s i s tent wi th 

those  of Bryan Mound . Ex i sti ng a i r  qua l i ty l evel s are very good , wi th 

the exception  that non-methane hydrocarbon and ox i dant concentrations  

sometimes exceed the  NAAQS . 

3 . 4 . 4  Background Ambi ent Sound Level s 

A wi l d l i fe refuge i s  l ocated to the southwest of the Al l en dome 
s i te and gra z i ng l ands l i e on the northeast  and south . A sma l l res i 

denti a l  devel opment ,  about  35  s i ng l e-fam i l y  dwel l i ngs  approximate ly  1 000 

feet south of the s i te ,  i s  the pri nc i pa l  no i se-sens i t i ve l and use area . 
Streets have been l a i d  out i n  an  area 1 /2 mi l e  north of the s i te ,  but at 

present few ho uses have been bu i l t .  

The Al l en dome s i te i s  an apprec i abl e d i s tance from the I ntracoastal  

Waterway and other i ndustr ia l  or dri l l i ng act i v i t i es that cou l d contri bute 

to sound l evel s .  Pr i nc i pal  sound sources anti c i pated i nc l ude i nsect and 
an imal act i v i ty ,  recrea ti onal act i v i ty on the San Bernard Ri ver , and 

wi nd . Average day/ n i g ht sound l evel s of up  to 54 dB are estimated for 

the area . 

3 . 4 . 5  Ecosystems and Speci es 

3 . 4 . 5 . 1 Ecosystems 

Wi th i n  the proposed Al l en dome s i te area , the ecosystems are character
i zed ma i n ly  as coasta l pra i r i e ,  fl u v i a l ' woodl and , and estuary .  

The San Bernard National  W i l dl i fe Refuge ,  l ocated two mi l es south

wes t  of the s i te ,  i s  important to the reg i ona l  eco l ogy because of i ts 

l arge wi l d l i fe habi tat and the d i vers i ty and abundance of i ts wi l d l i fe 
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commu n i t i es .  The refuge i s  l ocated i n  coasta l mars hl and and dotted wi th 

numerous  l a kes and pond s .  Coasta l  mars hl ands may al so be found i n ter

fi nger i ng  wi th coastal  pra i ri es east of the Al l en Dome s i te .  

The coasta l pra i r i e  ecosystem around Al l en dome i s  used predomi nantly 

for gra z i ng . The predomi nant vegetat ion con s i sts of med i um ta l l to ta l l 

grasses  ( Tabl e 3 . 2- 2 ) .  

The fl uv i a l  woodl ands ecosystem i s  l ocated on the eas tern porti on  

of the s i te ,  a l ong the ban ks of the San  Bernard Ri ver . 

The r i ver i tsel f provi des the major aquat i c  habi tat i n  the s i te 

v i c i n i ty .  A smal l i n termi ttent creek dra i n s  the center of the s i te and 

a number of dra i nage d i tches are l ocated a l ong the access  roads , but 
these are not expected to prov i de s i gn i ficant aquati c  habi tat . A man

made canal open i ng on the  San Bernard Ri ver has  been constructed south 
of Al l en dome , in the San Bernard Acres subdi v i s i on .  I n  th i s  reach , the 

es tuary i s  u s ua l l y  strati fi ed .  

The b io l ogic  envi ronment i n  the Gu l f  o f  Mex i co s urround i n g  the 

proposed d i ffuser s i te i s  descri bed i n  Section  3 . 3 . 5 . 2 .  

3 . 4 . 5 . 2 Spec i es 

The Al l en dome s i te i s  l ocated i n  an area dom i nated by the coasta l  

pra i r i e  ecosystem . Th i s  ecosystem provides  s u i tab l e  habi tat for a 

l arge number of av i an s pec i es and at l east  1 2  s pec i es of mamma l s .  

Spec i es common l y  assoc i ated wi th coasta l  pra i r i es are presented i n  
Tabl e 3 . 2 -2 . 

The h i s p i d  cotton rat and r i ce rat are two smal l rodent s pec i es 

most  l i ke ly  to occur  on the s i te .  R ice rats , however ,  favor wet areas , 
so they are probab ly  restri cted i n  abundance and d i str i but i on at the 

s i te .  

At l east  60 s pec i es of bi rds are l i ke ly  to occur  throughout  the 

year i n  the s i te 1 s  fl uv i a l  woodl ands ecosystem . B i rd spec i es common ly  

encountered at the Al l en dome are presented i n  Tabl e 3 . 2- 2 .  The woodl ands 
at the s i te are grazed by cattl e and , con sequentl y ,  growth of the under
story is reduced ; th i s  may precl ude the occurrence of some s pec i es wh i c h  

wou l d normal ly  i n ha bi t s im i l ar  ( but  und i s tu rbed ) forest  l ayers . 
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I t  i s  not u ncommon to ,co l l ect bl ue catfi s h  near the mouth of the 

San Bernard Ri ver dur ing periods of h i g h  r i ver fl ow . On the other hand , 

duri ng l ow ri ver fl ow, bl ue crabs , Atl ant i c  croakers , and gu l f menhaden 

have been taken more than 8 mi l es u pstream from the s i te . The l ower San 

Bernard Ri ver prov i des an important  nursery for many s pec i es 

of fi s h  and some of the more i mportant i nvertebrates such as  bl ue  crab  

and  s hrimp . The mos t  abundant fi s h  col l ected i n  the r i ver near the 

proposed s i te are sea trout and Atl anti c croaker . 

3 . 4 . 6  Natural and Scen i c  Resources 

Al though the natural  resources and recreati onal opportun i ti es i n  
the  v i c i n i ty o f  the Al l en dome s i te are s imi l ar to thos e  near the Bryan 

Mound s i te ,  Al l en dome i s  c l oser to the San Bernard National Wi l dl i fe 

Refuge ,  l ocated southwest of the s i te ,  and i s  adjacent to the San Bernard 

Ri ver . The ri ver has been dredgej to a nav·ig .. ble depth of n i ne feet and 

affords recreat ional  boat i ng and fi s h i ng opportun i t i es .  

The Al l en dome s i te conta i ns no aestheti c-characteri sti cs un i que to 

the area . 

3 . 4 . 7  Archaeo l ogi cal , H i stori cal , and Cul tural  Resources 

The cand i da te s i te does not conta i n  any known s i tes of archaeo l og i ca l , 

h i stor i cal , or cu l tural s i gn i fi cance . I f  th i s  s i te i s  sel ected for SPR 

devel opment ,  a qual i f i ed archaeo l og i s t  wi l l  survey i t  for DOE , and 

coord i nate w i th the State H i stori ca l  Preservation Offi cer. 

3 . 4 . 8  Soc i oeconomi c Env i ronment 

Land Use Patterns 

Mos t  of  the l and surround i ng the Al l en dome s i te i s  pas ture l and , 

wi th a few marshy areas a l ong the San Bernard Ri ver . The San Bernard 
Nat i onal Wi l d l i fe Refuge i s  southwest of the s i te .  

A smal l s u bd i v i s i on and mar ina has been bu i l t  southeast of the 

s i te ,  near the San Bernard Ri ver , and l and to the north has been parti 

t i oned for future res i dent ia l  devel opment .  
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Transportat ion  Systems 

The s i te can be reached by Texas State H i g hway 36 , a northwesterl y 

trendi ng road between Freeport and Brazori a ,  wh i ch runs about  s i x  mi l es 

east of the s i te .  F . M .  291 8 ,  a paved state h i ghway , passes wi th i n  3 500 

feet of the western edge of the - 2 , 000-foot sal t contour .  Improved 

gravel roads serve the northern and southern port ions  of Al l en dome . 

Popul at ion  Character i st ics  

The  area immed i atel y s urround i ng  Al l en dome i s  predomi nantly undeve

l oped . The popul ation  centers nearest the s i te i nc l ude the smal l sub
d i vi s i on , Bernard Acres , south  of the  s i te and the  smal l commun i ty of 

Church i l l  Bri dge to the north . The parti t i oned acreage immedi ately 

north of the s i te is essenti a l ly  undevel oped at th i s  t ime ,  but wi l l  i n  

the futu re proba bly prov ide homes i tes for a moderate number of fami l i es . 

Hou s i ng 

There are a number of smal l commun i ti es and devel oped subdi v i s i on s  

wi th i n  four to  fi ve mi l es of Al l en dome , the l argest of wh i ch are Church i l l  

Bri dge and Jones Cree k .  Southern Brazori a County i s  currentl y exper i enc i ng 

a hous i ng s hortage as  popu l ati on  growth conti n ues . 

Economy 

There are few empl oyment  opportu n i t i es i n  the immedi ate vi c i n i ty of 

Al l en dome and most res i dents of th i s  area work i n  the Brazosport area , 

or  farther away . T here are few reta i l  faci l i ti es i n  e i ther Jones Creek 

or  Church i l l  Bri dge and most res i dents s hop in the Brazosport area . 

Publ i c  Servi ces 

Al l en dome i s  served by the Brazosport area hosp i tal s and the 

Brazori a Co unty Sheri ff ' s  Department prov i des l ocal pol i ce protecti o n , 

i n  conj unction wi th the Texas Department of Publ i c  Safety , wh i c h  patrol s 
s tate h i g hways . F i re protection  servi ces come from the Ri ver ' s  End Fi re 

Department and the Brazor ia  Fi re Department .  
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3 . 5  WEST COLUMB IA DOME ALTERNAT I VE S ITE 

3 . 5 . 1  Land Features 

3 . 5 . 1 . 1  P hys i ography and Topography 

The West Col umbi a dome i s  l ocated on the prai ri e terrace of the Gu l f  

Coastal  Pl a i n .  A fres hwater swamp occup i es the cen ter of the s i te .  Genera l 

s urface el evati on of the area i s  3 5  feet , but there i s  a s l i g ht topogr�ph i c  

depress i on over t he  cen ter of t he  dome wi th e l evati on s  bel ow 25  feet .  

1 he h i ghest e l evati on near the s i te i s  a smal l h i l l  to the west , wh i c h 

crests s l i ght ly  above 45 feet . 

3 . 5 . 1 . 2 Loca l Geol ogy 

West Col umb i a  sa l t dome i s  an e l l i pti cal structu re i n  p l an ,  wi th 

s teep s i des and a fa i r ly fl at top . The h i ghest poi nt  at wh i ch sa l t has 

been encountered i s  about -700 feet . 

Loca l fau l ti n g  around the dome exh i b i ts a very strong east-west 

pattern , pos s i b ly  contro l l i n g or a resu l t  of the eas t-west trend  of the 
l ong  axi s of the dome . A s eri es  of rad i al fau l ts i s  a l so known a l ong 

the dome ' s  north and s outh s i des . 

Qual i ty of the sa l t mas s i s  un known at th i s  t ime ; i t  i s , however , 

probab ly s i mi l ar to that found at Bryan Mound  ( Secti on 3 . 3 . 1 . 2 ) . 

The caprock at Wes t  Col umb i a  dome ranges i n  th i c kness from 1 00 to 

1 5 0 feet over the northern porti on of the dome . I t  thi n s  out to the 

s ou th , and i s  mi s s i n g  a l together on the south s i de of the dome . I ts 

compos i ti on i s  reported to be a mi xture of gypsum and anhydri te .  

Up to 600 feet of unconsol i dated and parti a l l y  conso l i dated muds 

and cl ays , sands , gravel s and s ha l es of Recent and P l e i stocene age 

overl i e  the central port i on of the dome . Unconso l i dated and parti a l ly 

con so l i dated sands and sha l es of P l i ocene , Mi ocene and Ol i gocene age 

extend downward a l ong  the fl anks to depths be l ow 8000 feet . 

3 . 5 . 1 . 3 Economi c Geol ogy 

I n i ti a l petrol eum-rel ated producti on from the West Col umbi a dome 

was i n  1 904 when gas was produced , but commeri ca l producti on d i d  not 
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beg i n  unti l 1 91 7 . Mos t  dri l l i ng centered on  the southea stern and northern 

fl a nks of the dome . O i l and gas occur i n  Ol i gocene and Mi ocene sediments 

that are fau l ted or p i nc hed out aga i nst  the s i des of the dome . 

No o i l  or gas product ion  i s  l ocated over the top of the dome i n  the 

area proposed for the storage fac i l i ty .  

3 . 5 . 1 . 4 So i l s  

So i l s  i n  the West Co l umbi a s i te area are as s i g ned to the Morel and
P l edger-Norwood as soc i at i o n .  Mar i n e  sed iments offshore Bryan Mound are 

descri bed i n  Sect ion 3 . 3 . 1 . 4 . 

3 . 5 . 2 Water Env i ronment 

3 . 5 . 2 . 1 Surface Water Systems 

The West Col umb i a  dome i s  s i tuated between two major ri ver channel s ,  

the Brazos and the San Bernard . The town of East  Col umb i a  l i es on the 

Brazos Ri ver about  3 m i l es east of the s i te .  The ri ver i s  about  2 50 to 

300 feet wi de  i n  the reach through East Col umbi a .  Varner Creek i s  

l ocated about  o ne- ha l f mi l e  to the east o f  the dome , and jo i n s  the 

Brazos Ri ver approx imate ly  three mi l es southeast of the s i te .  No s tream

fl ow measurements are ava i l abl e for Varner Cree k ,  but i t  i s  i nd i cated as 

an i ntermi ttent stream i n  thi s  area on USGS topograph i c  maps . 

The San Bernard passes nearest about  3 mi l es to the southwest of 

the dome ; there it  i s  about 1 00 feet wi de . Bel l Cree k ,  a smal l stream 

pas s i ng about one m i l e  west  of the s i te ,  fl ows southerly i n to the San 

Bernard R i ver . The confl uence of Bel l Creek and the San Bernard Ri ver 

i s  approximately 3 mi l es south- southwest of the s i te .  

Accord i ng to prel imi nary U . S .  Army Corps of Engi neers ' studi es , 

fl ood i ng of the Brazos R i ver may reach el evati on  +33 . 0  feet . Th i s  1 00-

year fl ood cou l d i nundate the proposed s i te .  

The mar i n e  cond i ti o n s  i n  the area of the proposed br i ne d i ffuser 

are descri bed i n  Secti on  3 . 3 . 2 . 1 .  

3 . 5 . 2 . 2  Subsurface Water Systems 

Wes t  Col umbi a dome i s  one of seven sa l t  domes that penetrate through  

the  Evangel i ne aqu i fer and  i nto the  Ch i cot  aqu i fer in  Brazor ia  County .  

The ba se o f  the Ch i cot aqu i fer i s  about  900 feet be l ow sea l eve l i n  the 
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v i c i n i ty .  Fresh wa ter occurs i n  about the upper 70 feet of materi al 

over the dome and s l i g htl y sal i ne water in about the upper 600 feet .  

The ba se of  the  s l i g htl y sa l i ne water extends to a depth of  800 feet 

about one mi l e  from the center of the dome . The wa ter i n  the formati ons 

adjacent to the dome and the caprock i s  h i g hl y  mi nera l i zed . 

Aqu i fers i n  the v i c i n i ty of West Col umbia  dome are capabl e of 

del i veri ng l arge quant i t i es of s l i g htly to moderately  sal i ne water. 
Ground water use i n  the v i c i n i ty of West  Co l umbi a dome does not appear 

to be exten s i ve .  The hydrau l i c  grad i ent is es senti a l ly fl at  in the 

upper un i t  of the Ch i cot aqu i fer at the s i te .  The town of West Col umbia  

pumps wa ter from the  l ower un i t  of the  Ch i cot aqu i fer . The s i te i s  

w i th i n  the cone o f  drawdown from that pump i n g .  

3 . 5 . 3 Cl imatol ogy and Ai r Qua l i ty 

3 . 5 . 3 . 1 Cl imato l ogy 

Coasta l  effects are genera l ly l es s  pronounced at Wes t Col umbia  
dome , s i nce the  s i te i s  25  mi l es i n l and . Compared wi th the coasta l  
s i tes ( a s  descri bed i n  Section  3 . 3 . 3 . 1 and 3 . 4 . 3 . 1 ) , th i s  s torage s i te 

i s  expected to exper i ence l i g hter wi nds and more frequent south and 

south-southeast wi nd s ,  l arger d i urna l ranges of temperature ,  s l i g htl y 
l ower hum i d i ty ,  a�d a h i g her frequency of stabl e cond i t i ons . 

Trop i ca l  s torm effects , wh i l e  more pronounced than further i n l and , 
wi l l  be s i gn i fi cant ly  l es s  at th i s  s i te than al ong the coast . 

3 . 5 . 3 . 2  Ai r Qua l i ty 

Ai r q ual i ty at th i s  s i te i s  general ly  equ i val ent to that at Bryan 

Mound ( i . e . l ow l evel s wi th the exception of hydrocarbon and oxi dant 

concen trati ons ) .  Quant i tati vel y ,  on ly  sl i ght d i fferences are expected 

due to l ocal i nfl uences and the occa s i onal  i nfl ux of a i r  from heav i l y 

i ndustri a l i zed areas northea st of the s i te .  

3 . 5 . 4 Bac kground Ambi ent Sound Level s 

An o i l  f ie l d i s  l ocated approx imately one mi l e  north of the West 
Co l umbi a  s i te .  A number of dri l l  �igs  are acti ve at the f i el d and are 
pri nc i pal  sound so urces i n  th i s  area . 
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The pri nc i pal  no i se-sens i ti ve l and use  areas are the res i denti a l  

and  educati onal area s i n  and around West Col umbi a .  Sound  l evel s of  56  

dB  are  es timated for these area s ,  wi th the  pri nc i pal  sound  sources be i ng 

the normal acti v i t i es of West Col umbi a res i dents . 

3 . 5 . 5 Eco systems and Spec i es 

3 . 5 . 5 . 1 Eco sys tems 

Eco l og i ca l  ha bi ta t  types found  i n  the v i c i n i ty of the West Col umb ia  
dome s i te (Ta bl e 3 . 2- 2 )  i ncl u de coastal pra i r i e ,  fresh  water mars h ,  

fl u v i a l  wood l ands and cl eared l and ( a devel oped oi l fi el d ) . The West 

Col umb i a  dome s i te i s  l ocated on l and wh i ch cons i sts mostl y of grass l and 

u sed primari ly  for graz i ng .  Scattered woodl and groves and a mars h l and 

area are al so l ocated di rectl y over the dome . 

The domi nant vegetati on  at the s i te cons i sts of coastal pra i ri e  

gras ses , but cattl e gra z i ng areas conta i n  i ntroduced cul ti vated grass  

spec i es .  Fl u v i a l  woodl ands  around the s i te are general ly  i sol ated , 

scattered overstory spec i es of wh i ch l i ve oak and other oa k are dom i nant .  

I ndustri a l  devel opment and wi des pread cu l t i vation  of the  area have 
a lmost  removed the fores t cover from the s i te .  Marsh l ands i n  the vi c i n i ty 

of the s i te con s i st primari ly  of the b i o l ogi cal ly  producti ve fres h water 
mars h ecosystem , wh i c h  i s  characteri zed by stumps and snags i n  the 

s ha l l ow depres s i ona l area d i rectly over the dome . 

The proposed pi pel i ne ri g ht-of-way to the al ternati ve West Col umb i a  

dome SPR  s i te cros ses nearly the whol e range of  ecosystems present i n  
t h e  Seaway Group  reg i o n :  coastal pra i r i es , fl u v i a l  a n d  o a k  woodl ands , 

brack i s h  and fres h water marsh l ands , cropl ands and other cl eared l ands 
and a number of i n l and waterways . 

3 . 5 . 5 . 2 Spec i es 

Coasta l  pra i r ie  and cl eared l ands normal ly  provi de hab i tat  for a 

d i verse fauna , but because of the exten s i ve devel opment and the amount 

of human acti v i ty near the West Col umbi a dome s i te ,  presence of many 

an imal s pec i es i s  un l i kel y .  The cottonta i l  rabb i t  i s  the onl y game 
spec i es l i ke ly  to occur at the s i te ,  but because  of the s i te ' s  over

grazed condi ti on the pra i r i e  cannot support abundant cottonta i l  popu l a-
t i on s . 
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Woodl and habi tat ,  too , i s  very l im i ted at  the dome s i te and th i s  

a l so affects s pec i es dens i ty .  

The on ly  s i gn i ficant aquat i c  habi tat a t  the s i te i s  a smal l i nter

mi ttent creek wh i c h  dra i n s  the mars h at the center of the s i te and j o i ns 
Varner Creek about one- ha l f  mi l e  northeast of the s i te .  The sha l l ow 

water , snag and stump i n fested area i n  the center of the s i te prov i des 

hab i tat  for b i rds and wi l d l i fe ,  al thoug h  l ow water cond i ti ons  and the 
n umerous o i l  wel l s  i n  the area may d i scourage a number of s pec i es that 

wou l d  norma l ly  be expected . 

The b i o l og i c  env i ronmen t i n  the Gul f of Mex i co surround i ng the 

proposed br i ne d i ffu ser l ocati on i s  descri bed in Sectio�  3 . 3 . 5 .2 .  

3 . 5 . 6 Natural  and Scen i c  Resources 

There a re no recreati ona l faci l i t i es on the West Co l umb i a  dome 

s i te ,  but the Varner-Hogg P l antation  State Park i s  l ocated about  one
ha l f  mi l e  ea st  of the s i te ' s  ea stern boundary .  Th i s  park i s  an important  

h i stor ic  area preserv i ng  bu i l d i ng s  and arti facts dat i ng from the  early 
settl ement of Texas . There are severa l urban recreation  fac i l i t i es i n  

the town of West  Co l umb i a ,  approximately  one mi l e  southeast of the s i te .  

Eas t  o f  the Varner-Hogg State Park , a go l f  course stradd l es Varner 

Creek .  

T he  proj ect s i te i tsel f conta i n s  n o  un i que scen i c  resources , bei ng  

typ i ca l  of coasta l  pra i r i es and rangel ands found throug hout  the county .  

Surround i ng areas have been exten s i ve ly  devel oped for o i l  and gas produc

t i o n .  The area a l ong Varner Creek ea st of the s i te i s  parti a l ly wooded 

and has greater aesthet i c  appea l than West Col umb ia  dome . 

3 . 5 . 7 Archaeo l og ica l , H i s torica l , and Cul tural  Resources 

The cand i date s i te does not conta i n  any known s i tes of archaeo l og i ca l , 
h i stor ical , or  cul tural  s i gn i fi cance . I f  th i s  s i te i s  sel ected for SPR 
devel opment ,  a qual i f i ed archaeo l og i s t  wi l l  su rvey it  for DOE ,  and 
coord i nate wi th the State H i stor ical  Preservation  Offi cer . 
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3 . 5 . 8  Socioeconom ic  Envi ronment 

Land Use Patterns 

The West Co l umb ia  dome a l ternati ve SPR s i te i s  l ocated approximate ly  

one mi l e  north of  the town of  West Col umbi a ,  j u st  south of  the  West 

Co l umb i a  Oi l Fi el d .  The l ands s urroundi ng  the s i te are used predomi nantly 

for range and pastu re , and for o i l and gas producti on . I n  West Col umbi a ,  
l and  uses are essenti a l ly  urban-res i denti a l -commerc i a l . 

The Varner-Hogg State Park , a wi l dl i fe refuge , i s  l ocated one-hal f 

mi l e  eas t  of the s i te .  An area of fres hwa ter marsh i s  a l so reported , to 

the east of the s i te .  

Transportat ion Systems 

The s i te i s  l ocated approximately one mi l e  north of West Col umbi a  

j ust  east  o f  State Rou te 36 .  A wel l -ma i nta i ned shel l road connects the 

s i te wi th Route 36. There are few roads wi th i n  the boundari es of the 

s i te i tsel f ,  but l i g htl y travel ed roads , used for the exi st i ng  o i l  

devel opment ,  nearly enci rcl e the s i te j ust outs i de i ts perimeter .  

Popul ati on Character i st ics  

Al though there are a few res i dences a l o ng the  gravel road j u st  
south of  the s i te a nd  al ong Rouge 36 about  a quarter of a mi l e  southeast  

of the s i te ,  t he  cl osest urban i zed area i s  the town of West Col umbi a .  

Hous i ng 

West  Co l umbi a  has a severe s hortage of hous i ng ,  and many wi s h i ng to 

move i n to the area must wa i t  for un i ts to be constructed to accommodate 

them .  Th i s  area i s  expected to doubl e i ts popu l ati on  wi th i n  the next 

decade . 

Economy 

Mos t  West Co l umbi a  res i dents are dependent on  the county ' s  petro

chemi ca l  i ndustry e i ther l oca l l y  or i n  the Freeport area . There i s  an 

acti ve reta i l  center i n  the c i ty to serve area res i dents . Agri cul ture 

i n  the s urround i ng pra i r ies  a l so provi des some l ocal i ncome . 
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Publ i c  Servi ces 

Major  heal th-care servi ces for West Col umbia  are provi ded primar i l y  

by fac i l i t i es i n  the Brazosport area , but hospi ta l  fac i l iti es are a l so 

ava i l abl e i n  Sweeny and Angl eton .  Thi! West Col umb i a  dome s i te wi l l  be 
s erved by the West Col umb ia  vol unteer fi r'e department ,  wh·i ch has mutual 
a s s i s tance agreements wi th other vol unteer bri gades in the county .  

Pol i ce servi ces wou l d  be provi ded by the Brazor ia  County Sheri ff ' s  

Offi ce , i n  conj unction wi th the Texas Department of Publ i c  Safety ,  wh i ch 

patro l s state h i g hways and handl es traffi c-rel ated cal l s .  
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3 . 6  DAMON MOUND ALTERNAT IVE  S I TE 

3 . 6 . 1  Land Features 

3 . 6 . 1 . 1  P hys i ography and Topography 

Damon Mound i s  one of the most  cons p i cuou s topograph i c  fea tures  of 

the Gu l f  Coasta l  P l a i n  i n  Texas . It ri ses some 80 feet above the 

surround i ng countrys i de to a max imum e l evation  of 1 46 feet .  The dome 

i s  broad and i ts fl an k i ng s l opes are consequently gentl e .  

3 . 6 . 1 . 2 Loca l Geol ogy 

Damon Mound sa l t dome i s  e l l i ptica l  i n  pl an  v i ew ,  wi th a broad , 

fa i r ly  fl at  top .  The h i g hest e l evat ion of the top of the sa l t mas s  

ranges from 5 2 7  to 600 feet bel ow sea l eve l . 

A pattern of fau l ti ng assoc i ated wi th the dome has a major north

wes terly trend wh i c h  para l l e l s  the dome 1 s  major ax i s .  I n  add i t i on , at  
l east  e i ght rad i a l  fau l ts have been i n terpreted a l ong the southern 

perimeter of the dome . 

The qual i ty of the s a l t dome i s  u n known at  th i s  time , but i t  i s  

probab l e  that i t  i s  s imi l ar i n  compo s i ti on to that fou nd a t  Bryan Mou nd 

( Secti on  3 . 3 . 1 . 2 ) .  

The caprock at  Damon Mou nd i s  about  380 feet th i c k .  The major 

consti tuents i nc l ude gypsum and l imestone . A th i n , d i sconti nuous hori zon 

of anhydri te-r ich  gypsum often i s  found between the l imestone and gypsum . 

Su l fu r  i s  found scattered i n  thi n hori zon s  through the gypsum and 
anhydri te-ri ch gypsum hori zon s . 

We l l records s how that the caprock reaches to wi th i n  68 feet of 

the s urface , but i t  may actua l ly  extend to the s urface on the northwest 

and eas t  s i des of the dome , where l imestone and gypsum s imi l ar to caprock 
materi a l s  have been mi ned and quarr i ed . 

Al though i t  i s  u nc l ea r  whether the caprock extends to the s urface 

at Damon Mound , i t  i s  known that the sedimentary rock sequence over the 

dome i s  very th i n .  Sed imentary rocks  extend to great depths a l l around 

the dome . Loca l d i s turbance around the dome i ncl udes ti l ti ng and 

fau l t i ng of the s ed imentary strata . 
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3 . 6 . 1 . 3 Economi c Geo l ogy 

O i l was fi rst produced at  Damon Mound i n  1 91 5 . Producti on has been 

l arge ly  confi ned to the dome ' s  eastern and western rims . O i l and gas 

are thought to occur in O l i gocene and Mi ocene sed iments whi c h  are fau l ted 

or pi nched out  agai nst  the s i des of the dome . No known o i l or gas pro

ducti on i s  l ocated over the top of the dome i n  the area proposed for the 

storage faci l i ty .  

Dresser Mi nera l s ,  I nc . , has opened a l imestone quarry o n  Damon Mound 

adj acent to the proposed crude o i l storage s i te .  T he l imestone , u sed for 

road fi l l , i s  of poor qua l i ty .  

3 . 6 .  1 . 4  So i l  s 

Soi l s  at the Damon Mound s i te are ass i gned to the Lake C harl es

Edna-Bernard a ssoci ati on . Mar i ne sediments offshore Bryan Mound are 

descri bed i n  Secti on 3 . 3 . 1 . 4 . 

3 . 6 . 2  Water Envi ronment 

3 . 6 . 2 . 1  S urface Water Systems 

The Damon Mou nd a l ternati ve SPR s i te i s  l ocated between the Brazos 

and San Bernard Ri vers , in the San Bernard Ri ver drai nage bas i n .  S i te 

drai nage i s  to Mound Creek , one mi l e  to the north . Th i s creek fl ows 

south- southeasterly to jo i n the San Bernard R i ver about  four mi l es west  

of  the  town of  West  Col umbi a .  No  streamfl ow measurements are avai l abl e 

for Mound Cree k .  

Approximate ly  7 mi l es north of the town of West  Col umb i a  l i es 

the source of Varner Creek ,  i ntermi ttent i n  thi s area . I t  jo i ns the 

Brazos Ri ver approximate ly  1 . 5 mi l es east of West Col umbi a .  Bel l 

Creek l i es  approximatel y 1 . 5 mi l es south- southwest of the town of West  

Col umbi a .  Bel l Creek fl ows general l y  westerl y at thi s  l ocati on , and 

merges wi th the San Bernard R i ver about one mi l e  further downstream . 

No streamfl ow measurement or water qual i ty data are ava i l abl e for Bel l 

Creek or Varner Cree k .  The proposed p i pel i ne route a l so crosses the 

Brazos Ri ver Di vers i on Channel and Jones Creek .  

The mari ne cond i ti ons i n  the area �f the proposed br i ne d i ffuser 

are d i scus sed i n  Secti on 3 . 3 . 2 . 1 .  
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The base of the C h i cot aqu i fer i s  about  800 feet be l ow sea l evel 

i n  the v i c i n i ty of the dome . Fres h wa ter does not occur  i n  the materi a l  

over the dome , and s l i g ht ly  s a l i ne wa ter occurs  to a n  el evation  about 

1 00 feet be l ow sea l eve l . The ha s �  0 1  the  s l i g ht ly  sa l i ne  wa ter extend s 

to a depth of 900 feet about  o n e  nri ! e  frcm the dome . The water i n  the 

format ions  adjacent to the dome a nd ::tlP (c llH'o c k  is  h i g h ly mi nera l i zed . 

Aqu i fers i n  the v i c i n i ty of Damon Mound are capabl e of del i veri ng l a rge 

quanti ti es of s l i g ht ly to moderate ly  s a l i ne wa ter . 
Ground water u se  i n  the v i c i n i ty of Danlon Mound does not appear 

to be exten s i ve .  The hydrau l i c g rad i e n t  i s  essent i a l ly fl at i n  both 

the upper and l ower u n i ts of the C h i  cot  aqui fer near the s i te .  Loca l 

u se  of grou nd water i s  pro b a b l y  current ly l i mi ted to rural domesti c 

pumpage and stock water i n g .  

3 . 6 . 3  C l  i mato l ogy and A i r  __ gl!.�JJ_tL 
3 . 6 . 3 . 1  �l i matol ogy 

Damon Mound  i s  one of the tv/o mo s t  "i n i and s i tes of the Seaway Group .  

and the one wi th the h i g hest average  e l evat i on . L i ke the West  Co l umbi a 

area , the Damon Mound area e x p e r i ences l i g h t  south to southeast wi nds , 

l arge d i urnal  temperature ranges a nd l ower humi d i ty ,  a h i g her frequency 

of  stabl e cond i ti ons , and l e s s  tt'o p i ca l  s torm effects than the coastal  
areas descri bed in  Secti on 3 . 3 . 3 . 1 .  

3 . 6 . 3 . 2  Ai r Qua l i t1 

Damon Mou nd s i te i s  s i tua ted near the sma l l ,  p r imari ly res i denti al 

town of Damon . Oi l product ion  a c t i v i ty ay"ound the dome i s  the primary 

l oca l source of  po l l u tants , whi l e  the occas i ona l i nfl ux of a i r  from 
heav i l y i ndustri a l i zed a reas north�(1 st  of the s i te may occa s i onal ly 

contri bu te to h i g h  concentra ti ons o f  po l l u tants . The ex i s ti ng a i r  

qua l i ty cond i ti ons  are con s i dered t o  be equ i va l ent to those a t  Freeport 

( i . e . , general ly  l ow l evel s wi th the except ion  of hydrocarbon and oxi dant  

concentrat ions ) . 
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3 . 6 . 4  Background Ambi ent Sound Level s 

The sma l l town of Damon overl i es a porti on  of Damon Mound on the 

eas t .  A l imestone quarry , acti ve s i nce 1 97 5 ,  l i es  on  the western port i o n  

of  the mound . B l asti ng a n d  d i gg i ng acti vi t ies  are associ ated wi th the 

quarry ,  p l u s  truck  movements on  an  access  road s k i rti ng  the north porti on  

of the s i te .  T hese acti v i t i es strong ly  i nfl uence sound l evel s i n  the 
area . Background amb ient  sou nd l eve l s of 54- 56 dB  are estimated for 

the town of Damon , whi ch conta i n s  the pri nc i pal  noi se-sens i ti ve l and 

use areas . 

3 . 6 . 5  Ecosystems and Spec i es 

3 . 6 . 5 . 1 Ecosystems 

The area surroundi ng the Damon Mound  a l ternati ve SPR s i te i nc l udes 

pasture l and as we l l  as  i ndustr i a l  and res i denti a l  devel opments . The 

coasta l  pra i r i e  ecosystem makes up  a major porti on  of the s i te i tse l f 

(Tabl e 3 . 2-2 ) , but  scattered oak wood l ands ( cons i s ti ng of scrubby , 

i mmature hardwood speci es ) are a l so found  there . S i g n i fi cant i ndustr i a l  

a nd res i denti a l  devel opment on  and near the s i te have affected the area ' s  

natu ra l  ecosystems , and  the ava i l abl e surface habi tat i s  l arge ly  u rban 

( the town of Damon ) .  

The on ly  aquati c habi tat on  Damon Mound  are a few very sma l l ponds 

and several i ntermi ttent creeks . Duri ng the spri ng these creeks dra i n  

i nto Mou nd Creek , about one mi l e  north of the s i te .  

T he b i o l og i c envi ronment i n  the Gu l f  of Mex i co s urroundi ng the 

proposed bri ne d i ffu ser s i te i s  descri bed i n  Secti on  3 . 3 . 5 . 2 . 

3 . 6 . 5 . 2  Speci es 

The coastal  pra i r i e  habi tat at the s i te i s  heav i ly  grazed . The 

genera l urban and i nd u str i a l  setti ng has affected the number and d i vers i ty 

of bi rds and other s pec i es found  there . T he few wooded areas on  the s i te 

are not l arge e nough  to su pport l arge wi l dl i fe popu l ati ons . 

3 . 6 . 6  Natu ra l  and Sceni c  Resources 

The area surroundi ng the Damon Mound s i te has few natu ral or scen i c  
resources . Mo st  o f  the Mou nd i tse l f i s  u sed a s  pasture l and or for 
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petro l eum producti on , ne i ther of wh i ch prov i des u n i que or val uabl e 
scen i c  resources . The southern and southeastern areas near the town 

of Damon have greater aestheti c appea l due to gentl e ,  wooded s l opes of 

the dome . The surround i ng countrys i de i s  very fl a t ,  but conta i ns wooded 

areas i n ters persed wi th pasture and cropl ands . The San Bernard R i ver 

i s  l ocated approx imate l y  one mi l e  west  of Damon Mound . 

The area on  the southwestern edge of the s i te was stri pped duri ng 

prev i ou s  ml n l ng operati ons , and a l imestone quarry i s  presently operati ng 

adjacent to the s i te .  

There are no major recreati on areas l ocated near the project s i te .  

3 . 6 . 7  Archaeo l ogi cal , H i s tori ca l , and Cu l tura l Resources 

The candi date s i te does not conta i n  any known s i tes  of archaeo

l og i ca l , h i stori cal , or cu l tura l s i gn i fi cance . If th i s  s i te i s  sel ected 

for SPR deve l opment ,  a qua l i f i ed archaeo l og i s t  wi l l  survey i t  for DOE , 

and coord i nate wi th the State H i s tor i ca l  Preservati on Offi cer . 

3 . 6 . 8  Soci oeconom i c  Env i ronment 

Land Use Patterns 

Land uses  i n  the v i c i n i ty of the Damon Mound a l ternati ve SPR s torage 
s i te i nc l ude mi neral extraction , agri cu l ture and pasture , res i denti a l  

and forest .  The l and overlyi ng  Damon Mound i tsel f is  used primar i l y  for 

cattl e graz i ng ; l a nd adjo i n i ng to the north i s  predomi nantl y  cu l ti vated . 
The l and immed i atel y  west  of the s i te i s  presently be i ng used for quarry i ng 

operati ons . 

Tran sportati on Sys tems 

The Damon Mound s i te i s  eas i ly acces s i b l e  from State Route 36 j u st  
east of  Damon . D i rect access  to the proposed s i te i s  prov i ded by gravel 

roads serv i c i ng the Damon Mound O i l Fi e l d west  of the s i te .  

Popu l ation  Character i st ics  

The  sma l l town of Damon i s  the nearest popu l ati on center to the s i te .  

Hou s i ng 

Damon i s  the res i dentia l  area c l o sest to the s i te .  Other nearby 

res i denti a l  areas i nc l ude Needv i l l e ,  i n  Fort Bend Cou nty ,  and West  
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Co l umbi a .  Al though  hou s i ng i n  Brazori a County i s  genera l l y  l imi ted , 

the northern port ion  of the county ,  around Damon , has a h i gher vacancy 

rate than the southern porti o n .  

Iconomy 

There are very few emp l oyment opportun i t ies  wi th i n  the area immedi ately 

surround i ng the s i te .  Nearby i ndustries  are rel ated to agri cu l tural 

producti o n , mi neral extract ion  and reta i l  sa l es . The Damon area i s  not 

expected to experi ence s i gn i fi cant  economi c growth wi thi n the fore-

seeabl e future . 

Pub l i c  Serv i ces  

There are four  hosp i ta l s l ocated wi th i n  20 mi l es of Damon Mound : 

the Po l ly Ryan  Hosp i tal i n  Ri chmond ; the Texas Gu l f  S u l phur Company 
Ho sp i tal i n  Wharton County ;  the Angl eton-Danbury General Hospi tal ; and 

the Sweeny Commun i ty Ho sp i ta l . The Damon area i s  dependent o n  these 
fac i l i t i es for i ts major med i ca l  serv i ces . 

Supp l ementary pol i ce serv i ces for the Damon Mound s i te can be 

provi ded by the Brazori a County S her i ff 1 s Offi ce , s i nce deputi es from 

thi s department regu l ar ly  patrol the area . Ca l l s  for po l i ce serv i ces  

i nvo l v i ng traff i c  or acc i dents on  s tate h i ghways are handl ed by the 

Texas Department  of Pub l i c  Safety . Fi re protecti on  can be prov i ded by 

the vo l u nteer Damon Fi re Departmen t ,  wh i ch handl es a l l fi res wi th i n  a 

1 0-mi l e  rad i us . Mu tual a s s i s tance agreements are i n  effect wi th 
s urroundi ng vol u nteer fi re departments . 
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3 . 7  NASH DOME ALTERNAT I VE S ITE 

3 . 7 . 1  Land Features 

3 . 7 . 1 . 1 P hys i ography a nd Topography 

Nash  dome i s  i n  the pra i r i e  terrace of the Gu l f  Coasta l  P l a i n .  

Average e l evati on  i n  the area i s  about  50  fee t ,  but a s l i ght  mound over 

the dome i tse l f r i ses  to a max imum e l evati on  of 58 feet .  

3 . 7 . 1 . 2 Loca l  Geo l ogy 

Nas h  s a l t dome i s  an e l l i pti cal , 

re l at ive ly  fl at  top and steep s i des . 

at  about 950 feet bel ow sea l evel  and 

s ha l l ow- lyi ng s tructure wi th a 
The broad , a l most fl a t  top l i es 

an estimated 600 to 900 feet of 

P l e i s tocene and Recent age sed iments over l i e  the dome . 

Major fau l ti ng assoc i ated wi th the dome exh i b i ts a typ i ca l  rad i a l  

pattern . 

The qua l i ty and compo s i ti o n  of the sa l t  mas s  i s  probab ly  s imi l ar 

to that at  Bryan Mound ( Secti on  3 . 3 . 1 . 2 ) .  Compos i t ion  of caprock 

over lyi ng  the Nash  dome i s  un known ; s tud i e s  of other domes suggest that 

gypsum and anhydri te compri se mos t  of the caprock ,  but s u l phur  i s  

present i n  commerc i a l  quanti t i es . 

3 . 7 . 1 . 3 Econom i c  Geo l ogy 

The petro l eum depos i ts around Nash  dome were the fi rst d i scovered 

i n  the U n i ted States by geophys i ca l  methods .  O i l was fi rst produced 

there i n  1 926 . I n terpretat ion  of the sa l t  s tructure i nd i cates that the 

o i l occurs primari l y  on the southern fl ank  of the dome . Depos i ts are 

concentrated i n  Mi ocene age sands and l imestones wh i ch are fau l ted or 

p i nched out aga i nst  the s i des of the dome . No known o i l or gas produc

t ion  i s  l ocated over the  top of the  dome in  the  area proposed for the 
s torage fac i l i ty .  

Freeport S u l phur Co . , u s i ng the Frasch  proces s ,  h a s  recovered 

s u l phur from some 50 acres on the southwest  rim of the caprock .  
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3 . 7 . 1 .  4 So i 1 s 

So i l s  i n  the v i ci n i ty of the Nash  dome be l ong to the Lake C harl es

Edna-Bernard associ ati on . Sed i ments offshore Bryan Mou nd are descri bed 

i n  Sect i o n  3 . 3 . 1 . 4 .  

3 . 7 . 2  Water Envi ronment 

3 . 7 . 2 . 1  Surface Water Systems 

Surface water runoff from the Nash  dome a l ternati ve SPR s i te i s  
to Cow Creek ( o ne mi l e  to the south ) and Turkey Creek ( one mi l e  to the 

north ) . No streamfl ow data are avai l abl e for e i ther stream , but they 

are both c l a s s i fi ed as  i ntermi ttent by the U . S . Geo l og i ca l  Survey . The 
two creeks merge about one mi l e  east of the s i te ,  and the combi ned fl ow 

reaches  the Brazos R i ver about 3- 1 / 2 mi l es east of the s i te .  The 

mari ne cond i ti ons  i n  the area of the proposed bri ne d i ffuser are 
d i s cu s sed i n  Sect i on 3 . 3 . 2 . 1 . 

3 . 7 . 2 . 2  Subsurface Water Systems 

Nash  dome penetrates through  the Evangel i ne aqu i fer and i n to the 

C h i  cot aqui fer . The ba se of the C h i  cot aqu i fer i s  about 700 feet bel ow 

sea l evel i n  the v i c i n i ty of the dome . Fresh  water occurs  i n  about 

the upper 600 feet of mater i a l  over the dome . S l i g ht ly  sa l i ne water 
occurs from about 600 to 1 000 feet . 

About one mi l e  from the dome , the base of the s l i ght ly sa l i ne water 

extends to a depth of 1 200 fee t .  The water i n  the formati ons  adjacent 

to the dome and the caprock i s  h i g h ly  mi nera l i zed . Aqu i fers i n  the 

v i ci n i ty of Nash  dome are capabl e of supplyi ng l arge quanti t ie s  of 

s l i g htly to moderate ly  sa l i ne water . 

Ground water use i n  the vi c i n i ty of the Nash  dome i s  apparently 

not extens i ve .  Local u se of ground water i s  probab ly  l imi ted to rural  

domesti c  pumpage and s tock wateri ng . 

3 . 7 . 3  C l imato l ogy and Ai r Qua l i ty 

3 . 7 . 3 . 1  C l i ma to l ogy 

Nas h dome i s  one of the two most  i n l and  s i tes  of the Seaway Group ,  

a bout  36 mi l es from the Gu l f  of Mex i co .  Th i s area shou l d  experi ence 
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l i ghter and more frequent south and southeast wi nds than the coastal  areas 

descri bed i n  Secti on 3 . 3 . 3 . 1 .  Humi d i ty i s  expected to be s l i ghtly l ower 

and d i urnal  temperature ranges greater than al ong the coa st .  Tropi ca l  

s torm effects are s i gn i fi cantly l es s  than a l ong the coas t .  

3 . 7 . 3 . 2  Ai r Qu al i ty 

O i l production  acti v i ty around Nash  dome i s  the primary l oca l 

source of po l l utants , wh i l e  the occas i onal  i nfl ux of ai r from heav i ly 

i ndustri a l i zed areas northeast of the s i te may occas i onal ly  contr i bute 

to h i g h  concentrati ons  of po l l u tants . The ex i s t i ng a i r  qual i ty cond i 

t i ons are con s i dered to be equ i val ent to those at Freeport ( i . e . , 

genera l ly l ow l eve l s  wi th the excepti on of hydrocarbon and oxi dant 

concentrati ons ) .  

3 . 7 . 4  Background Amb i ent Sound Leve l s 

The Nash  dome s i te i s  v i rtua l ly unpopu l ated . As ide  from a sma l l  

number o f  o i l we l l s ,  the pri n c i pa l  no i se sources are i nsects and an imal s 

and the wi nd . Average day/n i ght  sound l eve l s of l es s  than 50 dB  are 
es timated for the area . 

3 . 7 . 5  Ecosys tems and Speci es 

3 . 7 . 5 . 1  Ecosys tems 

The Nash  dome a l ternati ve SPR  s i te general ly  cons i s ts of cropl ands 

and pas tures , but a number of acti ve o i l fi el ds surround the s i te .  

Coastal  pra i ri e  and fl u v i a l  wood l and ecosys tems are a l so present ( Tab l e  
3 . 7 - 1 ) ,  but water impoundments and i ndustri a l  deve l opments o n  and i n  

the immed i ate v i ci n i ty of the dome (espec i a l l y  to the south ) have 

marked ly affected l arge areas . 

The proposed p i pe l i ne r i ght-of-way to the Nash  dome s i te wi l l  cro s s  

coasta l  pra i r ie s , fl u v i a l  wood l ands , i n l and waterways a nd  c l eared l ands . 

The b io l ogic  envi ronment surround i ng the proposed bri ne d i ffu ser 

l ocati on is descri bed i n  Secti on 3 . 3 . 5 . 2 . 

3 . 7 . 5 . 2  Speci es 

The l ocal crop l ands and pastures  prov i de on ly  l im i ted habi tat for 

b i rds and wi l d l i fe .  Few mammal s pec ies are l i ke ly  to i nhabi t the 
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c l eared agri cu l tural areas fou nd on  Nash  dome s i nce l i ttl e food or cover 

i s  avai l abl e .  

The sma l l ons i te ponds are s teep-ba nked and have no emergent 

aquati c vegetati on , but some of the ponds and Cow Creek to the south 

may s upport sma l l fi s h  popu l ati on s .  

3 . 7 . 6 Natural  and Sce n i c  Resources 

There are few natural and sceni c resources i n  the area surroundi ng 

Nash  dome . The area south of the s i te ,  a l ong Cow Creek conta i n s  some 

wooded areas . The s i te i tse l f and much of the surround i ng countrys i de 

i s  u sed for agri c u l tural producti on and pas ture l and . T he s i te i s  very 

fl at  and conta i n s  few trees . 

3 . 7 . 7  Archaeo l og i cal , H i s tori cal , and Cu l tural Resources 

The candi date s i te does not conta i n  any known s i tes  of archaeo l og i ca l , 

h i s tori cal , or cu l tural s i gn i fi cance . I f  thi s  s i te i s  se l ected for SPR  

devel opment , a qual i fi ed archaeo l og i s t  wi l l  s urvey it  for DOE , and  co

ordi nate wi th the State H i s tori cal  Preservati on Offi cer . 

3 . 7 . 8  Soci oeconom i c  Env i ronmen t  

Land U s e  Patterns 

The Nash  dome a l ternati ve S PR  s i te i s  perhaps the mos t  rura l of 

the Seaway Group s i tes . Land uses  i n  the v i ci n i ty i nc l ude pasture l and , 
agr i cu l tural crop l and , l i mi ted res i denti a l  devel opment ,  forests , and 

petro l eum producti on . Areas north and east of the s i te are c l a s s i fi ed 

a s  agri c u l tura l but s i g n i fi cant  acreages are presently out of c u l ti vati on . 

The area south of Nash  dome i s  primari ly  used for oi l and gas producti on . 

Transportati on Sys tems 

Acces s  to the s i te from State H i g hway 36 i s  prov i ded v i a  l i ght ly 

travel ed county road s . 

Popu l ati on Character i st i c s  

T h e  c l osest  area o f  concentrated popu l at ion  i s  the town o f  Damon , 

and  there are a few wi de ly  s paced res i dences i n  the v i c i n i ty of Nash  

dome . 
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Hou s i ng 

The nearest  ava i l abl e hous i ng to Nash  dome i s  i n  Damon , i n  Brazori a 

County ,  and Needv i l l e i n  Fort Bend County .  

Economy 

Economi c acti v i ti es near Nash  dome are es senti a l ly the same as  those 

d i scussed for Damon Mound ( Secti on 3 . 6 . 8 ) . 

Publ i c  Serv i ces 

Med i ca l  serv i ces for the Nas h dome s i te wou l d  be ava i l ab l e  i n  

R i chmond , or  from the fac i l i ti e s  l i sted for Damon Mound (Sect ion 3 . 6 . 8 ) . 
Supp l ementary po l i ce serv i ces cou l d  be prov i ded by the Fort Bend S heri ff ' s  

Department , headquartered i n  R i c hmond . F i re protecti on serv i ces cou l d  

be provi ded by the Damon Fi re Department (Sect ion 3 . 6 . 8 ) . 
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3 . 8  SUMMARY 

Proposed and a l te rnati ve s i tes for the Seaway Group S PR i nc l ude fi ve sha l l ow sa l t  domes where ex i st i n g  cav i ti es and/or new so l uti on -mi ned cavern s  cou l d  feas i b l y  be used to store cru de o i l . .  A l l are wi th i n  a 35-mi l e  rad i us of the port fac i l i ti es at Freeport Harbor and the o i l d i stri buti on fac i l i t i es associ ated wi th the port and the S EAWAY P i pe l i ne .  
The Seaway Grou p s i tes are l ocated on the seaward marg i n  of the Texas Gu l f  Coas ta l P l a i n .  Su rface rel i ef  i s  subtl e ,  wi th a genera l  s l ope towa rd the Gu l f  of Mex i c o .  E l evati ons wi th i n  the reg i on range from sea l eve l to 1 46 feet .  The ori g i n of the sa l t domes i s  i n  the Louann ( Gu l f  Coas t )  Sa l t  formati on , a l arge evapori te depos i t  wh i ch extends throughout the Gu l f  coastal  reg i on from western F l ori da to Texas . At l east 500 sa l t domes are known to occur in the Louann Bas i n .  Oi l ,  gas , sa l t  and s u l phur are the ma i n  economi c mi nera l s  associ ated wi th these sa l t  domes . 

Surface water i n  Brazori a Cou nty comes from the major ri vers , the Brazos and the San Bernard , and i n undated coastal  areas . Water for th i s  project cou l d  be s upp l i ed by s urface sources . C i rcu l ati on i n  the nearshore Gu l f  of Mexi co i s  predomi nantly wi nd-dri ven ; there i s  a s i gn i fi cant probabi l i ty of stagnati on duri ng  a l l  seasons . 
Ground  water i s  heavi ly exp l o i ted by the major metropo l i tan centers i n  s outheast Texas , and su rface s ubs i dence res u l ti n g  from the l arge w i thdrawa l s  extends i n to the v i c i n i ty of some of the proposed storage s i tes . Suffi c i ent water i s  ava i l ab l e  in deep s a l i ne aqu i fers to meet the requ i rements of th i s project . Br i ne d i sposa l  to deep s a l i ne water bea ri ng sands i s  pos s i b l e i n  th i s  reg i on s i nce ava i l ab l e  data su ggest that there i s  an exten s i ve th i ckness of s u i tab l e  sands at depth s  bel ow 5000 feet .  

Ai r qua l i ty i n  Brazor i a  County i s  genera l ly good , wi th the  excepti on that non-methane hydrocarbon and photochem i ca l  oxi dant concen trati ons s ometimes exceed nation a l  and State standards . The i n tense l oca l deve l opment of petro l eum producti on and petrochemi cal i n dustri es i s  probab ly  the  c h i ef cause  of these occa s i ona l  concentrati on s . At  times , wi nd cond i t i ons  wi l l  i n troduce pol l u tants from the heav i ly i n dustri a l i zed areas to the north and northwes t .  
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Noi se  sou rces i n  the area vary from s i te to s i te and range from the 

i ndu stri a l i zed sources near Bryan Mou n d  to the rural , agri cu l tural 

sources near Nash dome . 

Local ecosystems at the s i tes a re typ i c a l  of  the Texas coastal  

p l a i n  and i n cl ude coastal  p r a -i Y' i i'; s  2nd  mar s h l ands , f l uvi a l  and oak 

wood l ands , agri cu l tura l and cl eared l ands , beaches and she l l ramp-barri er 

f l ats . I n l and and coastal waters and a l l terrestri a l  ecosystems are 

producti ve . 

Natural and scen i c  res ources i n  t h e  area i n c l u de maj or wi l d l i fe 

[nanagement areas and extens i ve Pl ib i i c bc:ache s . The San Bernard and 

Brazori a Wi l f l i fe Refuges are maj or natu ra l  preserves i n  the area . 

The Brazosport , Houston a n d  Te>(i1 :, C i ty -Gal veston areas are the 

maj or soci oeconomi c u n i ts d i rectl y i:1ffected by the project . Al l these 

areas are experi enci ng  re l at i v e l y l ovl u nerilp l oyment and recent  economi c 

growth , especi a l ly  i n  the petrochemi ca l i n dustri e s . 
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CHAPTER 4 . 0 
ENVI RONMENTAL I MPACTS OF THE PROPOSED AND ALTERNATIVE ACTI ONS 

4 . 1 I NTRODUCTION 

The purpose of th i s  secti on  i s  to descri be the impacts the proposed act i on or the a l ternat i ves cou l d  have on the l oca l or reg ional  envi ronment . Impacts have been addres sed on the ba s i s  that the fac i l i t i es wou l d  be bu i l t , and  that five cyc l es  of storage wou l d  occur dur ing  the 20-25 year l i fe of the program . As  d i scus sed before ,  the ex i stence of the strateg i c  reserve s ho u l d reduce the l i kel i hood of severe petro l eum supp ly  i nterrupt ion s . The a s ses sment i s  thus ba sed on a "worst ca s e "  assumpt ion . 
R i s ks rel ated to the storage and transportation  of o i l  and bri ne for the proposed and a l ternat i ve SPR s tora ge s i tes  are summari zed i n  Sect ion  4 . 2 .  Impacts a s soc i ated wi th con struction and operat ion at the proposed s i te ( Bryan Mound ) are presented i n  Sect ion  4 . 3 ;  impacts assoc iated wi th the four a l ternate s i tes are descr i bed in Secti ons 4 . 4 through  4 . 7 .  C i rcumstances wh i ch offset,  who l ly or in part , any negati ve envi ronmenta l impacts of the project devel opment are presented in Section 4 . 8 .  A s ummary of the most s i gn i f i cant nega t i ve and benefi c i a l  impacts of devel op i ng any of the f i ve s i te a l ternati ves i s  conta i ned i n  Sect ion 4 . 9 .  

A deta i l ed descri ption  of envi ronmenta l impacts of the Seaway Group SPR program appea rs in  Appendix  C of  th i s  report . Reference c i tat ions  are i ncl uded i n  Append i x  C .  
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4 . 2 SPR O I L  AND BRI NE  S P I LLS FOR THE CAND I DATE STORAGE S ITES 

O i l  s p i l l s  that m i g ht accompany deve l o pment of SPR storage faci l i ti es 

coul d occur dur i ng  mari ne transport between the open Gul f of Mexi co and 

the DO E docks at  Freeport , duri ng  pi pel i ne transport between the docks 

and the s torage s i tes , and dur i ng termina l  operat ion s  at the s torage 
s i tes or the SEAWAY Tank  Farm . The r i s k  of cavern co l l apse i s  con 

s i dered remote . Estimates o f  s p i l l  frequenc i es a n d  the tota l s p i l l  

vol umes proj ected for f i ve ( "worst case " )  cavern fi l l  and cavern wi thdrawa l 
operations  are provi ded i n  Tab l e s  4 . 2- 1  and 4 . 2-2 ,  res pecti ve l y ,  for the 

Bryan �10und early storage devel opment and for the SPR expans i on at each 

candi date s i te .  Because  expos ures are s imi l ar ,  projected o i l s p i l l  

freq uen c i es and vo l umes a re bas i ca l ly  functions  of s torage capac i ty .  

Thus , a 1 63 �1MB s torage capac i ty at any comb i nati on of s i tes woul d 

produce rough ly  2 . 6 ti mes as much o i l  s p i l l age as  the Bryan Mound early 

storage s i te a l one ( 1 63 MMB/63 MMB ) . Some addi ti onal  exposure wou l d 

res u l t were Al l en dome , Wes t Co l umbi a  dome , Damon Mound or Nas h dome 

devel o ped rather than Bryan Mound expan s i on , because  of greater p i pel i ne 

l engths  and the add i t iona l  termina l  fac i l i ty ri sks , but the di fference 

i s  not grea t. 
* 

A s ummary of  brine and raw water sp i l l  ri s k  expectation  for the B ryan 

Mound ear ly  storage devel opment and S PR expans i on at each cand i date s i te 
i s  provi ded i n  Tabl e 4 . 2-3 for l each i n g ,  o i l  f i l l ,  o i l wi thdrawa l , and s tandby 

s torage .  Br i ne  sp i l l  exposures occur from p i pel i nes  d ur i n g  l each i ng a nd  

o i l  fi l l  a nd  are greatest dur i ng  cavern fi l l .  Raw water s p i l l exposures  

occur from p i pe l i ne s  during  l each i ng , o i l  wi thdrawa l , and s tandby storage , 

and are greatest  dur i ng  standby storage because of the ass umed conti n uous  

exposure .  Tota l projected s pi l l ages of br i ne and raw water are primari ly 

dependent on s i te sel ecti on , s i nce p i pel i ne l ength is  the pri nc i pa l  exposure 
parameter .  

* 
The term " raw water "  i s  used to denote that drawn from the Brazos  

Ri ver Di vers ion  Channel  for cavern l each i ng and o i l  wi thdrawa l operat i ons . 
I t  norma l ly i s  fresh  water but ,  duri ng  peri ods  of l ow r i ver fl ows , i t  
co ul d become s l i ght ly to moderatel y  brack i s h  a s  a h i gher proporti on  of water 
from the Gul f enters the raw water i ntake structure . 

4 . 2 - 1  



TABLE 4 . 2- 1  Oil  s p i l l  expectati on model D�oj ecti ons ca vern fi l l  operati ons . 

A;:�t�· [:�{;n s:�::. 8r),ln Hound Allen Dome West COlynbia Nash Dome OaHlOn Hound Toul PNJgfaral ,..! .. i:'!'l,.!f'I 

011 Mandl l", 
SPR E,plnolon SPR E.panslon SPR Expans i on SPR Expansion S?R bilans ion Sp i l l  Risk Cre� l :' l e  

It>d./Lo .. tlon Size 

Spill SI .. 

(bbl ) lID. Spills Borrels lID. Spills Barrels No. Spi l l s  Barrels lID. Spi l l s  Barrels lID. Spi l l s  Barrels No. Spi l l s  8I.rreh No. S� I I I .  Blrrels (bbl ) 

;U1f 

.. Trande,.. lZ.9 14.6 1 89 23. 2  :;00 23.2 300 23.2 300 2 3 . 2  300 23. 2 300 37.8 489 1 .000 

.. Yessel CUUilt1 1 1 1 1  0.018 20 0.029 32 .2 0.029 3Z.2 0.029 32.2 0.029 32.2 0 . 029 32.2 0.047 52.2 60.000 

Freeport KArbor 

... Transfers 21 .7 2.9 53 •• 6 100 4.6 100 4 . 6  1 00  4 . 6  100 4 .6 1 00  7 . 5  163 500 

.f.>o lenninals 

N �8r1an- Jtound 500 0.0315 15.8 0.05 25 0.05 25 0.05 25 0.05 25 0.05 25 0.0815 40.8 5 ,000 

I -SEAliAY 1 1 00  
0.05 55 0.05 55 0.05 55 0.0; 55 0 . 05  55 5 ,000 

N _Alumlth.· Storlge Site 500 
0.05 25 0.05 25 0.05 25 0.05 25 0 . 05 25 5 .000 

Pipelines 

_P_ln9
b 1 1 00  0. 0005 0.6 0.0063 6 . 9  0.0158 17 . 3  0.0252 27.7 0.0252 27.7 0.0257 28.3 10.000 

Totll - Singl. F i l l  1 7  .6 288 •• 27. 9  457.2 28.0 544. 1  28.0 554.5 28.0 564. 9  28.0 564.9 45.6 853 . 3  

Total - 5 F i l l s  87.8 1442.0 1 39 . 5  2286.0 140.0 2720. 5  140.0 2772. 5  140.0 2824 .5 140.0 2824. 5  �28.0 4266.5 

ITouh Ire tor lIIOrit CUI cQlllb1nlt1on of lite, h.lv1ng 163 " storage capaCi ty, 1 .1. , Bryln Hownd earll storage and Nash or Damon Mound SPR ellplns1on. 

� pi pelino spills Ire l11o .. tod
·

to Irlln ... 11114 SPR .. penolon IS oil _Id ... o"""sod to splllag. d.e to otondbl storagl with earl1 storago faci l i ty, for other SPR sites , p1pe:1ine spill exposYres occur between 

iite end SeA..e)' Te,.1Ml . 
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TABLE 4 . 2- 2  Oi l spi l l  expectati on mode l proj e ct i on s  
a nd  project tota l s .  

cave rn wi thdrawa l operations a 

Average Bryan Mound Bryan Mound A l l en Dome West Columbia Nash Dome Damn Mound 
O i l  Handl in9 Sp i l l  Ea r-1 y Storage SPR Expansion SPR Expans 10n SI'R Expans ion SPR Expans i on SPR Expans ion 
Mode/location S I ze 

(bbl ) No. Sp I l l s  Barrel s  No. Spi l l s Barre l s  N o .  SpI l l s  Barno l s  N o .  Spi l l s  Barre I s  N o .  Spi l l s  Barre l ,;  No . Sp i l l s  Barrel s  

Gul f 
-Transfers 

-Vessel Casu.!1 ty 1 1 1 1  0 . 0028 3 . 1  0 . 0045 0 . 0045 0 . 0045 0 . 00<l5 0 . 0045 

Freeport Harbor 

-Transfers 42 1 . 2 50 . 4  1 .9 80 1 . 9 80 1 . 9  80 1 . 9  80 1 . 9  80 

Tennina l s  

-Bryan f!t)und 500 0.0315 1 5 . 8  0 . 0 5 25 0 . 02 1 0  0 . 02 1 0  0 . 02 1 0  0 . 02 1 0  

_SEAHAYc 1 1 00 0 . 0 1 89 20 . 8  0 . 0 3  3 3  0 . 05 55 0 . 05 55 0 . 05 55 0 . 05 55 

-Al ternative Storage S i te 0 . 05 25 0 . 05 25 0 . 05 25 0 . 05 25 

Pipe! fnes 

-PumPingd 1 1 00 0 . 0008 0 . 9  0 . 00 1 6  1 . 8  0 . 0041 4 . 5  0 . 0066 7 . 2  0 . 0066 7 . 2  

Total S ing le Wi thdrawa l 1 . 2  91 . 0  1 . 7  1 24 . 3  2 . 03 1 76 . 8  2 . 03 1 79 . 5  2 . 03 1 82 . 2  2 . 03 1 8 2 . 2  

Total I) :..Ji tMraw,) I s 6 . 3  455 . 0  8 . 4  621 . 5 1 0 . 1  884 . 0  1 0 .  I 897 . 5  1 0 . 1 9 1 1  . 0  1 0 . 1  91 1 . 0  

hoject Totitl - 5 Cycles 94 1897 . 0  1 4 7 . 9  3001 . 0 1 50 . 1  3604 . 5  150. 1 )670 . 0  1 50 . 1  3 7 3 5 . 5  1 50 . 1  3735 . 5  

Project To t a l  w i t h  O f l  
Stored i n  Pipel  ine 94. 1 930 1 4 7 . 9  300 1 . 0  1 50 . 2  365 7 . 7  1 < � . 2  )80 3 . 0  1 50 . 3  3948 . 5  1 50 .  J 3948 . 5  

aDoring withdrawal i t  t s  assumed that about 4 0  percent o f  t he  o t t  f s  shipp@d by tanker to the Gu l f  and about 6 0  percent I s  dif! 1 1 vered to the '5EAI�AY P i pe l i n e .  

b
Tota 1 s  a r e  for \IIIOrst case combi nation o f  s i tes having 1 63 ""'B storage capac i ty .  i . e . •  Bryan Mound e a r l y  storage a n d  N a s h  or Damon S P R  expan\10n.  

c
For worst case uposUn! c a l c u l a t i on s . i t  is usumed that a l l  )11  pumped from A l l en ,  West Columbi a .  N a s h ,  and Damon Hound s t tes f s  subject to 5EA1.fAY Tenninat spi l l  r h ks .  

T otll 1 Programb 

Sp i l l  S i ,. 

No. Spi l l s  Barrel s  

0 . 00 7 3  8 . 1  

3 . 1  l JO . 4  

0 . 05 1 5  25 . 8  

0 . 0689 7 5 . 8  

0 . 05 25 . 0  

0 . 0074 8 . 1  

3 . 2 9  2 7 3 . 2  

1 6 . 4  1 366 . 0  

244 . 2  5632. 5  

244 . 4  5878 . 5  

Maximum 
Cred i b l e  

Spi l l  R i sk 
(bbl ) 

60 , 000 

500 

5 , 000 

5 ,000 

5 ,000 

1 0,000 

d
Na p i pe l ine spi l l s are a l l ocated to Bryan Mound SPR expansion as  oil wou l d  be exposed to s p i l l age due to standby s torage "'ith eady storage fac f l i ty .  

S t t e  and SEAWAY Tennina 1 .  
For other SPR s i tes . pipel ine spi l l  exposures occur I:I@tw@l!n 
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TABLE 4 . 2- 3  B ri ne and raw water s pi l l a expectati on model oro i ecti ons duri nq  nroj ect l i fetime . 
. .. . 

lABH 4 . 2- 3  b:pecled hr t ne spt 1 1 sa \'tur in,:! project l Hetlme. 

Storage r ad l i ly 
. _ llrlne te.,,-ch.1 nhwlr.f.er- .- - ni'I;,�·v .. 'n. r I l l

i\aW- 11.1", .- . . jjdii�t.ndbY St"R�aeW.le, 

Gti11 . -onsl1Or"e" GulT OnshOre "c,til1 - '  on"shore - r.�il f Onshorp. . 1;\11 r Ori$hn,'p f,iJH . 
on�hon:' 

0. 01 25 0. 0025 Bryan t1nund 110. Sp I l l s  
E.'ly.21o�_ ��!.'�-.-,,::-. ___ . __ � _ _  . _=_ __ • �2.<L . . 1.2 .. 5 . . _ 

0.01 0.002 0.001 0.0195 0.0040 Bryan l40und No. So I l l s  
SPR !xJ>.a!,�1.0.!'.--8�'.' •. I •. -.--.-50 __ ..l!!-__ -=-___ 5 _' .Jl.,� .... _ 2.0 .. L--,_. 

0. 01 0.024 0.023 0.0195 0.041 
Al1en � No. Sp I l l s  
SY.!l .�Xl'anSl-,)"- 8�.'!.I.s-.--• . .  -. . '!'L-.-'.?0-----.-_1l9.-..  J1..,2-._.}}.5_ . .  

w.,t Columbh H<! .  Spi l ls 0 . 0 1  0 . 04 8  0 . 041 0.019� 0.091 

.�_R� • .!'s.l,,!, .. - B�!!��._. __ ... �._2..4.L_.-'" __ _ .n.5 __ .!P.·�_ . .455._. 

Nosh ()oone No. SoI l l s  0 . 01 0.012 0.011 0 .0195 0 . 1 4 2  

SI'R .ExpanJ.l.on._ . 8"'! ... IJ._._ ... __ 5.!l ... _]60 __ -" . __ .}�5 ... __ JL 5 . . .Ill!. .  -

Damn Mound - No. Sp' l 1s 0.01 1).072 0.071 0. 0195 0 . 142 

�"'.E2'�a.!'�l"!'_�"'.L.Ls. ._5!l __ 1.60 __ . __ .. �.5 . . _ _  �.1 .. � .. . ..11.0 _ .  

Total Pn''l"m H<! .  Spl l 1 s  0.01 o.on 0.011 0.032 0 . 1445 

PL ..  .- .-

0 .0035 0 . 00 1" 0 . 0018 
1 8  B .39 

0.0043 0.0019 

21 9 

0.0117  b 
. b .  __ . }59 . .  b . .  

b 
. _ .b 

b 
b. 

0. 0018 
39 

0 . 1 5 
/50 

0 . 711 
.1 141 

0. 231 
I l �2. h 

0. 7<1 11 O . OIlIR 

1 16() 39 

. 0015 

._ .1] 

b .. 
0. 0107 

359 . 

0 . 1 5 

._ . .  ]50 

0 . 737 

. 1 1 '2 

0. 7 11 

.1 1 42. 

n. 2HO 
1 160 

SJ'.! .ll.�.l.S�_ . .Jl.I.,· •. ts. _ . ___ �0. __ ..1.60. __ ,__ __ ill . . .  _ .l �O .-

AAverAge spI l l  from brtne pipel i nes lak� to be 5000 barre l s ;  maxi ..... _ cr�"'thle c;pl l l  litk@n to he 30.0no h�rn� I � ;  computprl 

for fhe cavern fl 1 l /.t thdr�."l operattons . 
\osses fra- these SrR oper"tton� would occur tn .. ny c .. se as 8 n��ul l of 8r.Van t10und euly o:; lor8Q@ �n'" ;\rp tt t t.dhut(>d to 

these fac i 1 t ties . 
Crrognm tota:ls  8fe for worst cac;e cnmbtna:tton of s i tes ha:v t nQ 161 """ s tor�Qe C;\PM; t ty .  t . e . •  O"y�n nounrl {'arly 

storage And Nnh or Oamon t10ttnd srn expaM ton. 
. 

0 1 1  wt lhdrawa 1 
Brine .- . .  - Raw Waler 

r.il1 r On�hore" r:,-ul r -nn�Jlore 

. 
B

d���Jec_t l"' fel�I�; Water 
Gul r - O"�hO""t·p· fi,il i On;'l\orr 

0.0005 0 . 0160 0 .0041 0.01�>5 0 .0076 

2 . 5  _ ... 1lQ •. 5 .. 20 . . 5 . . . J.8.. ]1 . 5  

0 .0338 0.1)019 0 . 001 

160. L _39. I . . . b 5 

0 . 0 1 1 5  0 .0295 O. H J  
57. 5. . 1.4.7� 5 .. _ ! 1 4  . 

0.0735 0. 0295 0. 2R9 

b 
b 

1 .. 1 1 •. 5. . . 1 4L. 5 ... ���5 . _b. _ 

0. 03" 0 . 029� 0 . 45 1  

. .  __ tao 1 4}. 5  2212 

0. 03" 0. 0295 0. '51 

.1.00 .. _ . 1 4L· 5 _ _  2m_ . .  

b 
b 

0. 01('5 0 . 0019R 0. 45R 0 . 0 1 55 

. _ .I!3J . _ J'1.9 .. . 2.243. . _ . 7.8 . 

o. l In 
H95 

0. 371 
1853 . 

0. 587 
.2.'1.10 

0. 5n2 
.23 .10 

o. �n% 
294n 



4 . 3  PROPOSED S ITE FOR SPR EXPANS ION - BRYAN MOUND 

The s i te proposed for expans i on of 1 00 MMB SPR s torage capac i ty i n  

the Seaway Group i s  Bryan Mound , wh i ch was prev i ou s l y  se l ected for ear ly  

s torage phase deve l opment of  63 MMB of  ex i st i ng cavern s pace . The  en

v i ronmenta l  impacts of  constructi on and  operati on of early  storage phase 

faci l i ti es , i nc l ud i ng s torage of 63 MMB of o i l i n  four ex i sti ng sa l t  

dome cavi ti es , were addres sed i n  FES 76/77-6  and i ts J u ly  1 97 7  Draft 

Suppl emen t .  

4 . 3 . 1  Impact of S i te Preparat ion  and  Constructi on 

4 . 3 . 1 . 1  Land Features 

Proposed Faci l i ti es 

Grad i ng and excavation  at the expanded Bryan Mound SPR s torage s i te 

wou l d  be conf i ned to about 36  acres ( Tabl e 2 . 3- 1 ) ;  most  of i t  i n  areas 
a l ready d i s turbed . Ear ly  storage phase fac i l i t i es wi l l  be used when 

poss i bl e .  

Con struct ion  of the new DOE tanker docks i n  Freeport Harbor wou l d  

requ i re a n  estimated 1 , 05 0 , 000 cubi c yards ( cy ) o f  dredg i ng from the 

harbors a nd about 1 4  acres of dock- s i te grad i ng . As  these faci l i ti es 
wou l d  be constructed on  d i s turbed l and , the impacts wou l d  not be s i g 

n i f i cant . Su i tabl e approved l ocati ons  for s po i l d i s posal  are ava i l abl e 

nearby . 

Construct ion  of the br i ne d i ffuser 5 . 8  mi l es offshore from Bryan 

Mound wou l d  affect 2 1  acres of coastal  pra i ri e , marsh l and and beaches , 

and 1 42 acres of Gu l f  bottom . About 38 , 000 cy of so i l ons hore and 
1 39 , 000 cy of so i l offs hore wou l d  be d i s turbed . 

About 6000 cy of mater i a l  wou l d  be temporari ly  d i sp l aced dur i ng 

i ns ta l l at ion  of a p i pe l i ne between the DOE earl y storage pha se o i l 

d i s tr i but ion  p i pel i ne and Brazos Harbor ( Fi gure 2 . 1 - 1 ) .  Th i s acti v i ty 

wou l d  temporari ly  d i srupt about four acres of marsh l and . 

Leach i ng of u p  to 1 2  storage cavi t i es i n  the Bryan Mound sa l t  dome 

wou l d  i nvol ve remova l of 1 00 MMB ( 20 . 8 x 1 06 cy ) of sal t .  Suffi c i ent 

s pace wou l d  be l eft between cav i t ies  to preserve s tructura l  i ntegr i ty .  

4 . 3 - 1  



Al ternati ve Faci l i ti es 

The a l ternat i ve bri ne di sposal  system cal l i ng  for i nj ect ion i nto 

deep sal t water beari ng  sands woul d req u i re the d i sturbance of 61 acres 

off-s i te to construct the dri l l  pads and pi pel i nes for 1 9  add i t i onal  

bri ne i nj ect ion  wel l s .  About 57 , 000 cy of materi a l wou l d  temporari ly  be 

excavated for p i pe l i ne i n sta l l at ion  and about 61 , 000 cy of fi l l  woul d be 

pl aced for the access roadways and wel l head pads . The a l ternati ve 

d i sposal  pl an cal l i ng for sa l e  of the bri ne to Dow Chemica l  Co . woul d 
requ i re no new p i pe l i n es or excavation , as  exi sti ng  p i pel i nes coul d be 

ut i l i zed . 

Another d i sposal  p l an wou l d  cal l for a br i ne di ffu ser 1 2 . 5  mi l es 

offs hore from Bryan Mound . Constructi on wou l d  temporari ly  d i s rupt 326 

acres , a l l but 2 1  of wh i c h  wou l d  be offs hore , and requ i re 97 , 300 cy 
of excavat ion  over that requ i red for the 5 . 8  mi l e  d i ffuser .  

The a l ternati ve raw water suppl y from Dow ' s Harri s and  Brazori a 

Reservo i rs wou l d  req u i re temporary excavation  of about 32 , 000 cy of 
mater ia l  i n  a 37-acre ri ght-of-way ( a l ong  exi sti ng  pi pel i ne ri ghts-of
way ) to i n stal l an addi ti ona l p i pel  i ne from Dow ' s pl ant " B . " Deve l op

ment of raw water we l l s  to tap the Evangel i ne aq u i fer wou l d  d i s turb 69 
acres and req u i re 57 , 000 cy of excavati on for pi pe l i nes . 

On- s i te power generation  wou l d  requ i re mi n ima l  add i t i onal  l and  

d i stu rbance . T h i s  d i sturbance wo ul d be restr icted to the  pl ant area . 

U se  of the Ph i l l i p s  docks for oi l d i stri but ion  woul d req u i re i nstal 

l at ion  of a s hort p i pel i ne segment ,  req u i r i n g  excavati on  of an estimated 

2 500 cy of materi a l  on 6 acres of l an d .  Convers ion  of the SEAWAY Doc ks 

for l oad ing  tan kers wo ul d requ i re mi n imal  amounts of s i te grad i ng .  Con

s truct ion  of an SPM  monobuoy for VLCC tan ker offl oad i ng i n  the  Gul f of 

Mexi co wou l d  requ i re a 30-mi l e  pi pel i ne to l Oa- foot water depths . An 

estimated 369 , 000 cy of materi a l  wou l d  be excavated a l ong a 7 27-acre 

ri g ht-of-way . r�o nobuoy i n sta l l at ion  woul d affect a negl i g i bl e  area . 

4 . 3 . 1 . 2 Water 

S i te preparation  and con struct ion  of the proposed fac i l i t i es at 

Bryan Mound may impact several water bod i es , i nc l u d i n g  the ons i te l a kes , 
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the I ntracoastal Waterway , the Brazos Ri ver D i vers i on Channel , Freeport 

Harbor ,  the Gul f of Mex i co ,  and vari ous  ground water aq u i fers . 

Raw Water Wi thdrawa l 

Water for l each i n g  the caverns woul d be obta i ned from the i n ta ke on 

the Brazos Ri ver Di vers ion  Channel  constructed for the early storage phase  

o f  SPR devel opment .  Wi thdrawa l of  a max imum of 534 , 000 B/ D ( 36 cfs ) wou l d  

be requ i red . Norma l ri ver fl ows range from about  400 cfs to 20 , 000 cfs . 

Under extreme l ow fl ow cond i t ions  ( 40 cfs ) ,  t ida l  dynamics  i n  the Brazos 

Estuary promote the i n s hore fl ow of Gu l f  water , i ncreas i n g  the sa l i n i ty 

o f  the l ower Brazos R i ver .  Even under these cond i t ions , however , the 

add i t i onal  i mpact of  raw water wi thdrawa l s  on water qual i ty i s  expected to 

be negl i g i bl e . 

Bri ne Di sposal  

Construct ion  of  the p i pel i ne to the bri ne d i ffuser wou l d  l ocal ly 

i ncrea se turb i d i ty and resu spend nutri ents and trace metal s in  the 

sed iments . The effects are expected to be mi nor due to thei r short 

d urat i on and l i mi ted area l extent .  Dur i ng  cavern l each i ng ,  a maximum 
d i sc harge of approximate ly 684, 000 B/ D o f  bri ne wou l d  be rel eased to the 

Gu l f  of Mexi co ( l each i ng new caverns wh i l e  s i mu l taneou s ly  fi l l i n g  the 

exi st i ng early storage phase  caverns ) .  B r i ne  wou l d  be d i scharged 

through  a d i ffuser i n  50 feet of water, fi ve mi l es south of Bryan Beach .  

Pos s i b l e  impacts on  water qual  i ty i n  the Gu l f  of �lex i co were determi ned 

by computer s i mu l at ion  analyses coord i nated by NOAA (Append i x  G) and 
summari zed i n  the draft Supp l ement to FES 7 6/77-6  ( J u ly , 1 977 ) .  Resu l ts 

s howed that current vel oc i t i es have on ly  a moderate effect on  max imum 

predi cted sa l i n i ty l evel s i n  the far fi el d ,  but greatly i nfl uence the 

s hape of the sa l i n i ty p l umes . Strong currents produce l ong , narrow 

p l umes ; sa l i n i ty concentrati ons  near the di ffuser are rel ati vely l ow .  

Dur i ng  stagnant cond i t ions , the pl ume rema i n s  c l ose to the d i ffuser and 
concentrations  are genera l ly h i gher due to sal i n i ty bu i l d-ups ( to a 

max imum o f  about 4 ppt excess sa l i n i ty i n  the immed i ate vi c i n i ty of  the 

d i ffuser )  . 

I n  add i t ion  to i ncreas i ng sal i n i ty the d i scharged bri ne woul d 
a l so l oca l l y  a l ter ambi ent i on  concentrations  and rati os . Oi l concen
trations  are expected to average 6 ppm over the l i fe of the d i ffuser ,  
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s l i ght ly above ambi ent .  For a d i scu ss i on of the o i l  i n  bri ne anal ys i s  see 

Append i x  D .  These effects wou l d  have a mi nor impact beyond the 25  acres most  

i ntensel y  affected by the bri ne .  

T he  back-up  bri ne d i s posal  system wou l d  i nj ect  bri ne i nto deep , 

sa l t water beari ng sand s ,  where i t  i s  expected that the dense bri ne 

wou l d  fl ow downward and not mi x extens i ve ly  wi th water i n  the rece i vi ng 

format ion . Because  of the i ntended depth of i nj ecti on , the pos s i bi l i ty 
that fre s h  water aqu i fers wou l d  be affected by upward m igrati on  or 

l ea kage of the br i ne i s  con s i dered remote . No impacts on water supp l i es 

are anti c i pated . 

Constructi on  of DOE Docks  

Dredg i ng a t  the two DOE tan ker docks s i tes  i n  Freeport Harbor 

( tota l  of 1 , 050 , 000 cy ) wou l d  cause a temporary i ncrease i n  turb i di ty 

and a pos s i bl e  re l ease  of tox i c  s u l fi des , heavy meta l s , arsen i c ,  pesti 

c i des  or other po l l u tants i n  the bottom sed iments . Mos t  researchers 
have concl uded that modern hydrau l i c dredg i ng techn i ques have l i ttl e 

effect o n  the water col umn d i rectly over lyi ng the sed iments . S i gn i fi 

cant i ncreases i n  any parameter have been reported on ly  wi th i n  200 feet 

of the dredge . 

The amount of dredg i ng requ i red for the new DOE docks i s  comparabl e 

to ongoi ng ma i ntenance dredg i ng i n  Freeport Harbor ( over 1 mi l l i on cy 
a n nua l ly )  and  the proposed improvement  of the Harbor channel  ( 1 00 

mi l l i on cy ) . The i mpact  of constructi on  dredg i ng for the DOE docks 

s hou l d  therefore be negl i g i b l e .  

Constructi on  of Surface Fac i l i ti es a t  Bryan Mound 

S i te preparat ion  and constructi on  acti v i ti es at  Bryan Mound wou l d  

requ i re d i sp l acement  of approximate l y  30 , 300 cy of so i l o n  36 acres of 

l and . These s o i l s  are h i g h ly  erodab1 e and cou l d affect  the ons i te l a kes 

and the I n tracoas ta l  Waterway by i ncreas i ng sed imentati on  and i ntro

duc i ng chem i ca l s from the so i l or from cons truct ion  acti v i ti es .  Stand 

ard engi neeri ng control tec hn i ques  ( i nterceptor d i tches , d i kes , and 

sed imentat ion  pond s )  wou l d  be uti l i zed to prevent s i gn i fi cant degrada

ti on  of water qua l i ty from s i te runoff . 
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Acc i denta l Br i ne Re l ease 

The estimated quanti ty of br i ne that cou l d  sp i l l  dur ing  l each i ng of 

Bryan Mound expan s i o n  cav i ti es i s  up  to 50  barrel s  i n to Gu l f  waters and 

up to 1 0  barre l s on  l and or i n  wa ter bod i e s  between Bryan Beach and the 

s torage s i te .  I n  add i t ion , an esti mated 5 barre l s of raw water cou l d  be 

l os t  from the raw water supply system . A maximum cred i bl e  s p i l l  of up to 

30 , 000 barrel s of br i ne i s  con s i dered pos s i b l e ,  though very un l i ke l y .  

Loca l recharge o f  near-surface aqu i fers has been found  to be mi n imal , 

so  potenti a l  seepage from the membrane- l i ned bri ne pi t or mi nor p i pel i ne 
s p i l l s  are l i ke ly  to have negl i g i bl e  impact on water qua l i ty .  A br i ne 

s p i l l  at the s i te or a l ong the d i s posal  pi pel i ne cou l d ,  however , l ocal ly  

impact s ha l l ow aqu i fers . 

Hurri cane surge stu d i es indi cate that the 1 00-year fl ood e l evation  

at  Bryan Mou nd is  +1 2 . 0  feet MSL , exc l ud i ng wave ru nup . As  the bri ne 

pond wou l d  be protected by an exi st i ng l evee of el evat ion  +1 9 feet MSL , 
there i s  l i ttl e l i kel i hood of a s torm- i nduced fa i l ure res u l ti ng i n  a 

rel ease of bri ne . Shou l d  a s torm surge of suff i c i ent magn i tude breach 

the l evee , however , impacts caused by l os s  of the bri ne wou l d  be sma l l 

compared to the attendant storm wave and sal t water damage . 

Al ternative Faci l i ti e s  

Al ternati ve systems to prov i de raw water for cavern l eachi ng a n d  o i l 

d i sp l acement  i nc l ude :  1 )  su pply from Dow C hemi cal Co . ' s  ex i s ti ng reser

vo i rs ; and 2 )  wi thdrawa l of sa l i ne ground water from the Evangel i ne 

aqu i fer . Use  of Dow ' s  reservo i rs wou l d  be feas i b l e ,  s i nce suffi c i ent 

s torage capac i ty i s  ava i l abl e ,  bu t an add i tional  pi pel i ne wou l d  have to 
be con structed between Dow ' s  pl ant  " B "  and  the Bryan Mound s i te .  

Devel opment of a su i tabl e wel l fi e l d  wou l d  be feas i b l e  were i t  not for 

the probl em of surface subs i dence . Impacts that mi ght resu l t  from 

wi thdrawa l of such  l arge quanti ti es of water i nc l ude l oweri ng of the 
p i ezometri c l evel i n  the pumped zone , l and subs i dence , and sa l t  water 

i n tru s i on . 

Al ternative br i ne d i s posal  systems i nc l ude : 1 )  u s i ng the br i ne to 

prov i de a l l or part of Dow ' s feedstock demand ; 2 )  deep we l l  i njection 
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i nto Mi ocene sands ; and 3 )  a br i ne di sposa l p i pe l i ne to a 1 2 . 5 mi l e  

d i ffu ser s i te i n  the Gu l f  of Mex i co .  De l i very o f  bri ne to Dow woul d 

have no envi ronmenta l i mpacts from p i pel i ne construct ion  s i nce the 

p i pel i ne i s  presently in pl ace . Br i ne  sp i l l age on the order of ten s of 

barrel s coul d be expected , however , d ur i ng  the l i fe of the proj ect.  

Thi s a l ternati ve appea rs impracti cal at th i s t ime s i nce Dow has been 

unwi l l i ng to accept bri ne at the rates and vo l umes neces sary .  The 

impacts of the 1 2 . 5  mi l e  d i ffu ser system on water qual i ty wou l d  be 

s i mi l ar to that experi enced at the proposed s i te .  Deep wel l i njection  

of br i ne i nto sa l t water beari ng  sands  wou l d not affect potabl e water 

suppl i es un l ess  confi n i ng aqu i fer beds shoul d be fractured ( resu l ti ng  i n  

upward d i spl acement of sa l i ne water ) ,  or un l ess  the bri ne mi grates up 

i mproperly p l ugged we l l s .  The proposed rece i v i ng formations  range i n  

depth from 3000 to 8000 feet ,  wel l bel ow any aq u i fer conta i n i ng fres h  or 

s l i ghtl y  sal i ne wa ter ;  general ly ,  the on ly  wel l s  extend i ng to the depth 

of the i nj ection  zones are oi l wel l s  concentrated near the dome . No 

adverse impact on  water suppl i es wou l d  be foreseen s ho u l d  i nj ection be 

se l ected for br i ne di s posa l , but a l l deep wel l s  in the d i sposal  area 
wou l d  be i nvest i gated for potent ia l  mi grat ion  of br i n e .  Al so , aq u i fer 

pres sures woul d be mon i tored prior to and dur ing  br i ne i nj ecti on . 

Al ternati ve crude o i l  d i s tri bution methods i nc l ude : 1 )  use  of 

P h i l l i p s  or S EAWAY Docks in pl ace of new DOE docks ; and 2 )  con structi on 

of a mari ne p i pel i ne and monobuoy .  As no dredg i n g  woul d be requ i red to 

u se the i ndustry doc ks , water qual i ty impacts wou l d  be l i mi ted to mi nor 

q uanti t i es of ero s i on and rel ease of construct ion  wastes at the doc k 

s i tes . Co nstruction  of the offs hore SPM termi nal  fac i l i t ie s  wou l d 

p roduce s i gn i fi cant l oca l , but temporary ,  s u spen s i on of bottom sed iments 

and trapped c hemi cal s a l ong  the 30-mi l e  p i pe l i ne ri ght-of-way . 

Ons i te power generat ion wou l d  have rel ati vel y mi nor impacts on 

water resources . M i nor  q uanti t i es of coo l i ng water wou l d  be taken from 

the Brazos Ri ver raw water supp ly system and cou l d be d i scharged through  

the  br i ne d i sposal  p i pel i ne to the  Gul f .  

4 . 3 . 1 . 3  Ai r Qual i ty 

The qual i ty of the a i r  i n  the vi c i n i ty of Bryan Mound wou l d be on ly  

s l i ghtl y affected dur i ng  s i te preparation  and  con structi on . T he  sources 

of emi s s i ons  woul d be s hort- l i ved and trans i ent i n  nature . 
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Sources of Emi s s i on 

The pol l u t ion  sources wh i ch wou l d  affect a i r  qual i ty at the Bryan 

Mou nd s i te dur i ng constructi on i nc l ude genera l  constructi on veh i c l es ,  

d ri l l i ng r i g s ,  and fug i ti ve d u st .  

Du r i ng a seven-month s i te preparati on phase , there wou l d  be  c l ear

i ng operati ons , wel l dri l l i ng ,  l andfi l l ,  p i pel i ne l ayi ng and road con 

s tructi on . The d i esel a n d  gasol i ne eng i nes  u sed wou l d  em i t  hydrocarbon s  

( HC ) , S02 ' CO , N02 a nd  parti cu l ates . Accurate pred i ct i on of  the dr i l l  

r i g  and veh i cu l ar em i ss i on s  duri ng  constructi on  i s  d i ffi cu l t  because 

these emi s s i o n s  depend u pon many factors , i nc l ud i ng type , number , and  

model year  of veh i c l es , duty cycl e ,  average s peeds , co l d  operati on  

fracti ons  and amb i ent  temperatu res .  

Du s t  emi s s i on s  from s i te construct ion  acti v i ti es wou l d  be asso

c i a ted wi th l and cl eari ng , excavat ion  and cut and fi l l  operati ons . 
Amounts wou l d  vary from day to day , depend i ng on the acti v i ty and the 

weather . A l arge port ion  wou l d  be cau sed by equ i pment  traffi c over 

temporary roads .  

Impacts on  A i r Qua l i ty 

Downwi nd concentrat ions  resu l ti ng from dri l l  ri g and veh i cu l ar 

emi s s i on s  dur i ng con structi on wou l d  be sma l l when compared to Federal or  

State standard s . Even  thoug h  the 3- hour hydrocarbon s tandard i s  often 

exceeded i n  th i s  a rea , the add i ti on of the l ow hydrocarbon concentra

t i ons  due to constructi on  acti v i t i es wou l d  have very l i ttl e impact on  

ambi ent a i r  qua l i ty beyond about 1 km . I n  add i ti on ,  impacts due to 

construct ion  acti v i ti es wou l d  be short term i n  natu re and confi ned to a 
re l ati ve l y  sma l l area . 

The amount  of d u st  produced wou l d  be rel at ive ly  smal l because  most  

of the on-s i te a nd  access  roads  are surfaced . Mos t  of the dust  wou l d  

settl e wi th i n  the s i te bou ndari es ; fug i ti ve dust  esca p i ng the s i te wou l d  

not seri ous l y  impact the envi ronment .  

Al ternative Fac i l i ti es 

A l ternati ve sources of raw water wou l d  have some effect on con 

s tructi on  emi s s i on s , s i nce deve l opment of a ground water we l l  fi e l d  
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wou l d i ncrease dri l l  ri g emi s s i ons s i gn i fi cantl y ( perhaps as  much as  a 

factor of two ) .  P i pel i ne construction acti v i t i es wou l d  cause some 

add i t ional emi s s i ons . S i nce these emi s s i on s  wou l d occur away from the 

s i te ,  l i ttl e i nteract ion  is expected , and a i r  qua l i ty impacts wou l d  be 

essenti al ly  as descri bed above .  

Devel opment of the  al ternat i ve bri ne d i sposa l systems wi th the  excep

tion of the 1 2 . 5  mi l e  d i ffuser wo ul d i ncrease  construct ion emi ss ions , 
but they woul d be rel ati vely sma l l ,  s hort term , and confi ned to a sma l l 

area wi th l i ttl e impact on ambi ent a i r  qual i ty .  

O f  the a l ternati ve methods o f  crude o i l  d i stri buti on , on ly construc

tion of a mar i ne termi nal  woul d s i gn i ficantly a l ter ant i c i pated a i r  
q ual i ty impacts . r�ost  construction  wou l d  be several mi l es offs hore , 

however , and associ ated emi s s i o n  l evel s shoul d be no h i gher than for the 

storage s i te ;  effects on a i r  qual i ty in the Freeport area s hou l d be 
negl i g i bl e . 

4 . 3 . 1 . 4 No i s e  

S i te preparat ion  and constructi on acti vi ti es at Bryan Mound wou l d  

adversely impact ambi ent sound l evel s i n  the vi c i n i ty of the s i te . The 

source of  the i ncreased sound l evel s wou l d  be the conventiona l  con

struct ion  eq u i pment - . truc ks , bul l dozers , o i l  wel l dri l l i ng ri g s , etc . -
u sed to compl ete the SPR proj ect.  

S i nce typ i cal  no i se l evel s as soc i ated wi th operation of the vari ous  

types of  eq u i pment are known , it  i s  poss i bl e  to cal cu l ate a no i se impact 

zone for eac h  major construction  acti v i ty associ ated wi th  proj ect devel op

ment .  The rad i u s of thi s impact zone i s  the  di stance wi th i n  whi ch  the 
assumed basel i ne day/n i ght prefaci l i ty sound l evel ( 54 dB ) wou l d  be 

rai sed at l east  3 dB , a d i scernabl e amount ,  by the assoc i ated acti v i ty .  

For the Bryan Mound s i te ,  these rad i i  are : 

Co ns truct ion  Acti v i ty 

Dri l l i ng new wel l s  

Lay i ng of p i pe 
Access road cons tructi on 

DOE dock constructi on  
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Al l constructi on  acti v i ty wou l d  be conducted duri ng norma l con

s truction  hours ( ear ly morn i ng to m i d-afternoon )  except dri l l i ng ,  wh i ch 

i s  as sumed to be conti nuous throughou t a 24- hour day . The area impacted 

by constructi on  no i se at  th i s  s i te cons i s ts most ly  of u n i nhabi tated 

mars h l and s . 

Dock  construct ion  wou l d  ra i se no i se l eve l s at areas a l ong the 

u n i nhabi ted I n tracoastal  Waterway and at the Dow Chem ica l  Co . pl ant . 

These are commerc i a l  and i ndustr ia l  zone s , howeve r ,  where prefac i l i ty 

day/ n i ght  sound l evel s are expected to be h i g her than  54 dB . Some 

res i dences i n  the c i ty of Freeport may be affected duri ng con struction  
of the docks , bu t the  present i ndustri a l  uses  i n  the area and  the  s hort 

duration  of con struction  wou l d  reduce th i s  impact . Therefore , impacts 

due to dock construction  wou l d  be neg l i g i b l e .  P i pe l ayi ng and access  

road con struction wou l d  impact areas for on ly  a s hort durati on , and  

s i nce most  of the p i pe l i ne ru ns  through u n i nhabi ted mars h l ands , i mpacts 

wou l d  be neg l i g i b l e .  

Con structi on o f  a l ternative bri ne d i s posal  we l l s  for the Bryan 

Mou nd s i te m ight  temporari ly  impact some res i dences i n  the c i ty of 

Freeport . Convers i o n  of SEAWAY or Ph i l l i p s  docks wou l d  cau se l es s  no i se 

generation  than con struction  of the new DOE docks . 

4 . 3 . 1 . 5  Ecosys tems and Speci es 

S i te preparat ion  and construction  of the proposed SPR  expans i on at 

Bryan Mound wou l d  affect both terrestr i a l  and aquati c b i oti c resources 

i n  the area . Terrestr i a l  habi tats potenti a l ly  affected i nc l ude c l eared 
i ndu stri a l  l and , coasta l  pra i r i e ,  brack i s h  marsh , and beach/ s he l l ramp/ 

barri er fl at commu n i t ies . Aquati c habi tats i nc l ude the Brazos Ri ver 

D i vers ion  Channe l , the I n tracoastal  Waterway , the l a kes and ponds adja
cent to the s torage s i te ,  Freeport Harbor and the near-shore Gu l f  of 
Mex i co .  

Most  affected l and areas have a l ready been c l eared for previ o u s  

i ndu s tri a l  u se . Al so , the early  storage phase deve l opment at  Bryan 

Mound wou l d  be e i ther i n  progres s  or recently comp l eted when the SPR 
expans i on got u nderway . I n  most  cases , S PR  expans i on at Bryan Mound  
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wou l d  not create new impacts but wou l d  add smal l add i ti onal  impacts to 

those of the early s torage phase devel opment .  

I n  the fo l l owi ng su bsecti ons , potenti a l  impacts o n  ecosystems and 

spec i es are treated accord i ng to speci fi c  operationa l  aspects of 

faci l i ty deve l opment . 

Raw Water Wi thdrawal 

Wi thdrawal of raw water at  a rate of 534 , 000 BID for l eachi ng the 

s torage cav i ti e s  wou l d  affect  p l ankton , ne kton and some sma l l fi s h  i n  

the Brazos Ri ver Di vers i on C hannel , s i nce i t  cou l d  be assumed that a l l 

the organ i sms ta ken i nto the raw water pi pel i ne wou l d  be destroyed . 

Larger fi s h  wou l d  be abl e to avo i d  entra i nment s i nce the i nta ke system 
wou l d  be des i g ned for a l ow maxi mum ve l oci ty ( 0 . 5  ft/sec ) . Water 

qua l i ty of the l o� Brazos Ri ver has been reported as extremely  vari 

ab l e and i c hthyopl ankton wou l d  be expected to be scarce ( these forms are 
very sen s i t ive  to changes i n  water qua l i ty ) . Thu s ,  the potenti a l  impact 

o n  i chthyopl an kton wou l d  be m i n i ma l . The numbers of organi sms entrai ned 

i n  the raw water i nta ke wou l d  vary accordi ng to the season . Genera l l y ,  

the numbers o f  organ i sms present duri ng the spri ng i s  h i g h ;  popu l at ions  

decrease wi th the  approach of  warm summer temperatures and  reach  a 

m i n imum dur i ng the wi n ter . 

The quanti ty of water to be wi thdrawn i s  a very sma l l percentage 

« 0 . 5  percent) of normal ri ver fl ow ;  even u nder l ow-fl ow condi t ions , i t  

wou l d  s ti l l  be a sma l l percentage of normal da i ly ti da l  fl ux . The 

q uanti ty of organi sms wh i ch wou l d  thus be destroyed by raw water en

trai nment wou l d  not have a s i gn i fi cant impact on  l oca l  resource s .  

Phytopl an kton popu l at ion s  wou l d  be qu i c k ly  repl en i s hed by upstream 

commun i ti es , a nd there are no known s pec i es of fi s h  or s he l l fi sh wh i ch 

are parti cu l ar ly  dependent on  the Brazos that m ight  be sens i ti ve to 

sma l l seasonal depl eti ons  of j uveni l e  popu l ati ons . 

Bri ne Di sposa l  

Dredg i ng u sed for offshore p i pel i ne con structi on  wou l d  destroy 

some benth i c habi tat and smother some ben th i c  organi sms a l ong the r i g ht

of-way . These effects wou l d be br i ef and l ocal i zed . 
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S i nce bri ne wou l d  be d i sc harged i nto the Gu l f  of Mex i co ,  i t  cou l d  

impact mar i ne b iota around the immed i ate poi nt of d i s c harge . The d i s 

tri buti on of the bri ne p l ume i s  descri bed i n  Append ix  G ,  and Section 

3 . 2 . 5  of the Draft S upp l ement to FES 76/77-6 .  

The formation  of a 25 acre , e l evated temperature and  s a l i n i ty area 

a round the d i ffuser cou l d  cause  a l ocal  d i s ru pt ion  i n  the b i oti c 

commun i ti es . W i th i n  thi s area p l ankton and benth i c  organi sms wou l d  

be s tressed o r  k i l l ed . Mature nekton wou l d  avo i d  the d i ffu ser area 

mi n i mi z i ng adverse effects . These impacts wou l d be m i nor .  I t  i s  not 

ant i c i pated that the nearby wh i te shr imp spawn i ng grounds wi l l  be s i gn

i fi cently effected and no major  impact on commerc i a l  fi s h i ng in the 
reg ion  i s  expected . Beyond the h i g hest temperature-sal i n i ty area , minor 

effects to some sen s i t i ve mari ne organ i sms may i ncl ude phys i o l og i ca l  

s tres s ,  reduced producti v i ty and a l tered phys i ca l  devel opment . Thi s  

woul d  occur over a l imi ted area of the bottom and wou l d not affect 

reg i onal producti v i ty .  

Computati ons of br i ne d i ffus i on i n  mi d-depth and  surface waters 

i nd i cate that sa l i n i ty exces ses  wou l d  be l es s  than 0 . 5  ppt and that th i s  

sma l l i ncrease wou l d  extend to the surface on ly  after extended per i od s  

of s tagnati on currents . P l ankton i c  organ i sms i n  the upper water co l umn 

are un l i kely to detect these sma l l changes ( abou t  1 percent ) i n  ambi ent 
s a l i n i ty grad i ents . 

Adu l t  fi s h  shou l d  not be s i g n i f i cantly affected by the bri ne p l ume 

except as i t  impacts a l oca l benth i c  food source near the d i ffu ser . The 

immed i ate v i c i n i ty of the d i ffuser wou l d  be avoi ded by some fi s h  s pec i es 
but  there wou l d  be no s hortage of add i ti onal  su i tabl e habi tat nearby .  

Construct ion o f  DOE Docks 

Constructi on of two DOE docks and p i er fac i l i ti es i n  Freeport 

Harbor wou l d  each  affect approx imately 1 4  acres of manmade l and . Vege

tation  i s  l im i ted to a few sparse ly  d i s tr i buted grass  and weed s peci es . 
A sma l l number of b i rds  and mamma l s  wou l d  a l so be temporari l y  affected . 

The i ncreased dredg i ng acti v i ty i s  not expected to have a s i gn i fi cant 
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i mpact on  the ha rbo r bi ota . Any i ncreased turbi d i ty and sed imentati on 

of harbor waters wou l d  be of s hort durat i o n .  

Construct i on o f  Su rface Fac i l i t i es a t  Brya n Mound 

Grad i ng and fi l l i ng of the s i te for wel l  pads , p i pel i nes  and di kes 

wou l d affect about  36 acres of cl ea red l and . An add i t i onal 8 acres of 

marsh  and pra i ri e  l a nd woul d be affected by construct ion  of a p i pel i ne 
to Brazos Harbor .  Th i s  woul d cause a temporary ero s i o n  probl em wh i ch 

woul d ,  i n  turn , i ncrease the turb i d i ty and concentration  of s uspended 
sol i ds i n  the nearby smal l l a kes and ponds . Grad i ng and fi l l i ng woul d 

destroy many smal l i nvertebrates . I n  add i ti on , val uabl e mars hl and and 

wi l dl i fe habi tat  for smal l bi rds and mammal s  wou l d be removed from the 

ecosystem . The most common wi l dl i fe to be d i rectly affected wou l d 

i nc l ude smal l rodents , amph i b ian s , repti l es and bi rds . 

I nd i rect effects of s i te preparation  and con structi on i ncl ude 

forced mi grat i on of wi l d l i fe due to l oss  of hab i tat  or i ncreased noi s e .  

T h e  total impact of thi s mi gration woul d depend o n  the extent and 

ava i l ab i l i ty of space , cover ,  food and other resources i n  nearby ha b i 
tats . Because  of the  extens i ve pra i ri e  and mars hl and areas ava i l abl e 

adjacent to Bryan Mound , the potent ia l  for rel ocat ion  i s  con s i dered 

good . However , reducti on of the total reg ional supp ly  of mars hl and wou l d  
res u l t .  Forced mi �rati on co u l d be of l ocal i mportance s houl d con struc

t i on occur duri ng  l ate wi nter and ear ly  spri ng  when the carrying  capac i ty 

of  the l and was at  i ts h i ghest .  I nd i rect impacts wou l d  a l so be importa nt 

duri ng  the wi nter peri od when l arge migratory bi rd popul at ions  i n habi t 

the area . 

I t  i s  not expected that surface constructi on wou l d  greatly affect 

e i ther the Brazos Ri ver or the I n tracoastal  Waterway . Al so , there are 

no known important breed i ng or nesti ng  areas on Bryan Mound that wou l d  

be impacted by construct i on acti v i t i es . No threatened , endangered or 

otherwi se u n i q ue or important terrestri a l  or aquati c spec i es are ex

pected to i n habi t the s i te .  Mars hl and l o s s  woul d be mi n i ma l  and l i mi ted 

to areas a l ready affected by human devel opment .  
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Acc i dental Br i ne Re l ease  

The estima ted quanti t ie s  of bri ne tha t  cou l d  be  acc i denta l ly  

s p i l l ed from the retention pond on- s i te or from the bri ne d i s posa l  

l i ne to the  Gu l f  are very sma l l .  These s p i l l s  wou l d  not  be  anti c i pated 

to have adverse i mpacts on more than an acre or two of terrestr i a l  or  

aquati c habi ta t .  A l though a maxi mum cred i bl e  s p i l l  of u p  to 30 , 000 

barre l s of bri ne cou l d  have s i gn i fi cant l ocal  impacts on vegetati on 

and wi l d l i fe ,  the probab i l i ty of i ts occurr ing  i s  extreme ly  sma l l .  

The mos t  l i ke ly  l ocati on for a l arge bri ne s pi l l  wou l d  be i n  off

s hore Gu l f waters a l ong the p i pe l i ne ( exc l ud i ng the pos s i bi l i ty of a 

h urri cane- i nduced bri ne reservo i r  fa i l ure ) . A rel ease of u p  to 30 , 000 

barre l s of bri ne i n  nears hore waters wou l d  primar i l y  destroy bottom 

organ i sms , though  organ i sms i n  the water col umn cou l d  a l s o  be affected . 

S uch  a s p i l l  wou l d be l oca l l y  s i gn i f i cant ,  but reco l on i zati on wou l d  

beg i n  a lmost  immed i a te ly  after the bri ne had m ixed wi th coasta l  water . 

S hou l d  a maximum cred i bl e  bri ne s p i l l  occur at the s i te ,  or  between 

the s i te and the beach  area , the bri ne cou l d  affect the beach/ s he l l 

ramp-barr i er  f l ats , the brack i s h  mars h ,  the on-s i te l a kes  or the I ntra

coastal  Waterway . Impacts on l oca l  vegetat ion and wi l d l i fe that cou l d  

not avoi d  the bri ne wou l d  be devastat i ng , parti cu l ar ly i n  the terrestri a l  

hab i tat  or  i n  Mud Lake . Tens of acres of habi tat cou l d be destroyed ; 

res u l ti ng sa l i ne concentrat ions  i n  the so i l cou l d  rema i n  above l eve l s 

to l erated by new vegetat ion  for severa l years . 

Al ternat ive  Fac i l i ti es 

A l ternat i ve systems to prov i de raw water for cavern l each i ng and 

o i l d i sp l acement i nc l ude : 1 )  s u pp ly  from Dow Chem i ca l  CO . I S  exi s ti ng 

reservo i rs ;  and 2 )  wi thdrawa l of sa l i ne ground water from the Evange l i ne 

aqu i fer . U se  of Dow i s reservo i rs wou l d impact up  to 37 acres of coa sta l  

pra i ri e  and marsh l and habi tat for a new p i pe l i n e .  Constructi on of water 

supp ly  wel l s  wou l d  d i srupt near ly  70 acres of coasta l pra i r i e s  for we l l 

head pads and p i pe l i nes . 

Al ternati ve bri ne d i s posal  systems i nc l ude : 1 )  u s i ng the bri ne to 

prov i de a l l or part of Dow i s feedstock demand ; 2 )  deep-we l l d i s po sa l , 
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a nd 3 )  a bri ne d i sposal  pi pel i ne to a d i ffuser 1 2 . 5  mi l es offs hore i n  

the Gu l f  of Mex i co .  The fi rst a l ternati ve wou l d  have no impact on  eco

sys tems or spec i es , s i nce the pi pel i ne i s  a l ready i n  pl ace . The second 

wou l d  requ i re constructi on  of 1 9  add i t i ona l i nj ect ion wel l s  and connect

i ng p i pe l i nes . Construct ion  of the i njection  wel l s  wou l d  have a l ong
term impact o n  mars h l and bi ota , s i nce the  wel l pads wou l d  be  fi l l ed to 

h i g her e l evati on , thus converti ng  1 9  acres of mars h l and to ( eventua l l y )  

a coastal pra i ri e  habi tat . The thi rd wou l d  have constructi on  a n d  opera 

t i ona l effects s im i l ar to those expected w i th the proposed d i ffuser . 
Popu l ar commerci a l  fi s h i ng areas wou l d  be i mpacted to a l esser extent 

at th i s  s i te .  

Al ternati ve crude-o i l d i s tr i but ion methods i nc l ude : 1 )  use  of 

SEAWAY or P h i l l i ps docks ; and 2) construction  of a mari ne p i pe l i ne and 
offshore SPM monobuoy .  The fi rst a l ternative  wou l d  have essenti a l ly  no 

i mpacts on  ecosystems as  no new l and wou l d  be c l eared . Constructi on  of 

a mar i ne pi pel i ne and SPM monobuoy wou l d  requ i re temporary d i sturbance 

of nears hore and offs hore bottom mater i a l  over a 3D-mi l e  p i pel i ne 

corr i dor . Benth i c  organ i sms wou l d  be d i rectly destroyed by jetti ng of 

the p i pel i ne trench  and by s i l tati on , but the effects are genera l l y  

expected to be o f  mi nor , l ocal s i gn i fi cance and of s hort-term durati on . 
I t  i s  expected that the o i l l i ne wou l d  be p l aced i n  a corri dor paral l e l 

i ng the p l an ned bri ne d i sposal  l i ne , whi ch wou l d mi n im i ze ons hore 

i mpacts . 

4 . 3 . 1 . 6  Natural  and Scen i c  Resources 

There wou l d be no s i g n i f i cant  impact on  recreati onal  acti v i ti e s  or 
natura l and scen i c  resources as  a resu l t of project constructi on . Al l 

major recreati onal  faci l i t i es are at  a suffi c i ent  d i stance so they wou l d 

not be affected . Impacts on waterfowl habi tats near the s i te are ex
pected to be mi nor , as  the s i te i s  adjacent to i ndustr i a l  areas ; any 

i ncrease i n  no i se , du s t ,  and traffi c wou l d  be temporary .  Cons tructi on  

of p i pel i ne a nd  wel l fi e l ds  for a l ternati ve bri ne d i s posal  or raw water 
supp ly  wou l d impact waterfowl areas i n  the marsh  to the north of Bryan 

Mound . Other a l ternati ves shou l d  have no aes theti c or recreati onal  

impacts . 
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4 . 3 . 1 . 7  Archaeol og i ca l , H i s tori ca l , and Cu l tural Resources 

There are expected to be no s i gn i f i cant impacts on  archaeol og i ca l , 

h i s tori cal  or cu l tura l resources resu l t i ng from construction  of the 

project or i ts a l ternati ves . A cu l tura l resources survey was conducted 

on the Bryan Mou nd early s torage s i te .  I f  SPR expan s i o n  at Bryan Mound 

i s  se l ected , add i t i onal  prev i ou s l y  unsurveyed areas wou l d  be surveyed 

for the i r  potenti a l  archaeo l og i ca l , h i s tori ca l , or cu l tura l resources . 

I n  compl i ance wi th Secti on  2 ( a )  of Execu tive Order 1 1 593 , " Pro

tect ion  and E n hancement  of the Cu l tural Env i ronment "  ( May 1 3 ,  1 97 1 ) ,  a 

s urvey wi l l  be carr i ed out to l ocate , i nventory and nomi nate e l i g i b l e  

h i s tori c ,  arc h i tectural and archaeo l og i ca l  properti es  to the Nati onal  

Reg i s ter of H i s tor i c  P l aces that may occur on l and s affected by the 

chosen devel opment a l ternati ve . The resu l ts of thi s  survey wi l l  i n sure 

that the proposed u ndertak i ng wi l l  not resu l t i n  the transfer , sa l e ,  

demo l i ti on or substant ia l  a l terat ion of el i g i b l e  National  Reg i ster 

Properti es . 

I n  compl i ance wi th Secti on 1 ( 3 )  of Executi ve Order 1 1 593 , i t  wi l l  

be a s sured that the project wi l l  not res u l t  i n  the destruct ion  or 

deteri orat ion  of non-federa l ly  owned d i str i cts , s i tes , bu i l d i ng s , 

s tructures or obj ects of h i s tor ica l , arc h i tectura l or archaeo l og i ca l  

s i g n i f i cance . 

4 . 3 . 1 . 8  Soci oeconomi c Envi ronment 

Land Use  

Land  u se impacts resu l ti ng from the  deve l opment of  1 00 MMB of newl y 

l eached storage capaci ty at Bryan Mound are not s i g n i fi cant  becau se a l l 

deve l opment wou l d  be on  or adjacent to prev i ou s l y  devel oped i ndustr i a l  

l and . 

Devel opment  of the bri ne d i ffuser system to the Gu l f  wou l d  have 

temporary mi nor impact on  the use of a sma l l area requ i red for con struc

t i on vesse l s .  

Al ternative  deve l opment pl ans  wou l d  have some add i ti onal  l and use  

impacts i n  that add i ti ona l u ndevel oped l and wou l d  be uti l i zed . 
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Proposed and a l ternati ve devel opment p l a ns wou l d  comp ly  wi th l ocal 

l and use regu l ations . 

Transportat ion  

The  two roads  connecti ng the Bryan Mound  s i te to  the  Freeport area 

wou l d  be suffi ci ent to handl e the i ncrease i n  traffi c resu l t i ng  from on

s i te construction  acti v i ti es . The major h i g hways to whi c h  these roads 
connect al ready exper i ence some congest ion  duri ng  pea k commuti ng hours , 

and  add i t i onal  traffi c resu l t i n g  from peak emp l oyment  ( 253 workers ) 

cou l d cause add i ti o na l  congesti o n .  Thi s worst-case  cond i ti o n  i s  thought 

to be u n l i ke ly  because : f irst ,  the proj ect wou l d  emp l oy some of the 

workers on  n i ght s h i fts , s i nce l each i ng  operat ions  wou l d conti n ue over 

a ful l 24- hour  workday ; second , some work s h i fts wou l d be staggered to 

avo i d  commuti ng hours ; th i rd ,  some carpoo l i ng i s  expected ; and f i na l l y ,  
constructi on wou l d be heav i est on ly  duri ng  a br i ef three-month peri od -

from the second through  the fourth month .  After the fourth month , total 

emp l oyment on a l l s h i fts wou l d fa l l  to about 1 32 workers or l es s .  

The SPR  proj ect wou l d have a mi n i ma l  impact o n  waterborne trans
portat ion i n  Freeport Harbor due to an i ncrease in  tan ker traffi c .  The 

worst-case i ncrease i n  tanker traffi c dur ing  the i n i t i a l  fi l l  ( as sumi ng 

a tanker capa c i ty of on ly  32 , 000 DWT , or  254 , 000 bbl of o i l )  wou l d 
average about one tan ker every day ,  compared to the 1 976  tota l of 436 

ves sel s ( Brazos Ri ver Navi gat i on Di str i ct ) . The bri ne d i ffu ser p i pe l i ne 

wou l d  cros s  the I ntracoastal  Waterway and a port i on of the Gu l f  of 

Mex i co ,  hav i ng temporary mi nor impacts on  waterborne traffi c .  

Al ternat i ve proj ect fac i l i t i es ,  parti cu l arly devel opment of a 

ground water s upply system , a bri ne i nj ection  fi e l d ,  a 1 2 . 5  mi l e  off
s hore d i ffu ser or an offs hore termi na l , cou l d affect traffi c cond i ti o n s  

because of  the add i ti onal  workers and materi al that wou l d  b e  req u i red . 

Impacts s hou l d not be s i gn i fi cant , however. 

Popu l at i on and Hous i ng 

Constructi o n  of the SPR faci l i ti es at  Bryan Mound  i s  un l i ke ly to 

have a s i gn i fi cant impact on  l o ca l  popu l ation l evel s .  Many workers 

woul d be expected to commute from the reg i on ' s  urban  areas . The major 

construct i o n  effort wou l d be of rel at i vel y - s hort durati o n ,  ma k i ng rel o

cati o n  of enti re fami l i es l es s  l i kely .  Those  workers who do re l ocate 

near the proj ect area s hou l d cause l i ttl e i ncrementa l  stress on  the 
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commun i ty ,  espec i a l l y  when ex i sti ng s tresses from rap i d  popu l ati on 

growth are con s i dered . Some contractors , however ,  mi g ht set up  tempo

rary mobi l e  home commun i ti e s  near Freeport . 

No s i gn i fi cant impact on hou s i ng or  popu l at ion  i s  expected to occur 
s hou l d  any of the a l ternative fac i l i t i e s  be deve l oped . 

Economy 

Con struction  of SPR  fac i l i ti e s  wou l d  have a s i gn i fi cant impact on 

construction  emp l oyment in the reg i on . The fi rst s i x  months wou l d  be 

the most  l abor-i nten s i ve ,  wi th empl oyment  l eve l s dec l i n i ng over the 

fo l l owi ng month s : con structi on i ncome wou l d  further dec l i ne duri ng  the 

l ast  three years of the project .  

Brazori a  and Fort Bend Cou nti es  have re l at ive ly  l ow rates of 

u nemp l oyment ,  so much  of the l abor force wou l d  l i ke ly  commu te from the 

Ga l veston-Texas C i ty area , or even from Hou ston . Most of the d i s posab l e 

( after-tax ) i ncome wou l d  be spent where the workers res i de , so econom i c  

benefi ts to Brazor i a  a n d  Fort Bend Counti es  wou l d  depend i n  l arge 

measure on the percentage of l ocal  workers emp l oyed by the project .  

Wherever pos s i b l e ,  the project wou l d  re ly  on the extens i ve l ocal 

petrochemi ca l , fabri cati ng , repa i r  and ma i ntenance i ndus tr ies  for goods 
and serv i ces . 

I t  i s  impos s i b l e  at  th i s  time to determ i ne what proporti on of 

emp l oyment  or goods and serv i ces wou l d  come from any part of the reg i on , 

but the project i s  not expected to generate much  add i ti onal  l ong-term 

economi c growth . 

Deve l opment  of a l ternat i ve fac i l i t i e s  wou l d  have some add i ti ona l  

econom i c  impact , depend i ng on the  l abor and  materi a l s requ i red . Deve l op

ment of groundwater s u pp ly  or bri ne i njection  wel l fi e l d s  and construc

ti on of an  offshore termina l  wou l d  have the greatest  add i tional  impact . 

Government and Publ i c  Serv i ces  

Constructi on of the SPR  fac i l i ty at  the Bryan Mou nd s i te wou l d  

i nvol ve the removal of 240 acres from the tax ro l l s  of Brazori a County .  

As s umi ng a fa i r  market val uation  o f  $ 1 000 per acre a t  the Bryan Mound 

s i te ,  the tax l os s  to the county wou l d  be about $690 per year ,  for the 

l i fe of the proj ect �  
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Bas i c  securi ty and fi re protect ion  serv i ces requ i red to protect 

proj ect personnel , equ i pment and s upp l i es wou l d  be provi ded by the 

proj ect . Add i ti onal  pol i ce s urve i l l ance and l ocal  traffi c control may 

be requ i red , however , espec i a l ly duri ng the peak constructi on  peri od . 

Adequate l evel s of hea l th serv i ces are ava i l abl e i n  the area , and 

proj ect con structi on wou l d  not s i gn i fi cantl y impact l oca l hea l th fac i l i -

ti es . 

S imi l arl y ,  the impact on l ocal  schoo l s wou l d  be mi n i ma l , s i nce few 

workers wou l d  be l i ke ly  to rel ocate i nto the area . 

4 . 3 . 2  Jmpact from Operati on  and Standby Storage 

Shou l d  an oi l supp ly  i nterruption  occur wh i l e  oi l i s  s tored at 

Bryan Mound , a tota l of 1 63 MMB wou l d  be avai l abl e for d i s tri buti on ,  

ei ther by tan ker or v i a  the S EAWAY Pi pel i ne .  Oi l wou l d  be pumped from 

both the earl y storage phase and expan s i on SPR caverns , u s i ng vi rtua l ly 

the same faci l i ti es and operati ng procedures . When  the s upp ly  i nter

rupti on i s  over , oi l wou l d  a l so be re- i njected i nto the s torage cav i t ie s  

wi th the same faci l i ti es .  Unti l a n  oi l s upp ly  i nterrupti on occurred , 
these faci l i ti es wou l d  be ma i ntai ned i n  a cond i ti on  of standby read i 

nes s : s torage cavern systems wou l d  be mon i tored ; pi pel i nes checked for 

l eaks ; va l ves actuated ; and other standard procedures carri ed out to 

as sure proper system operati on . 

Thus , operati on  of the expanded SPR  faci l i ti es at Bryan Mound wou l d  

not i n troduce any new or u n i que operati onal  impacts but wou l d  on ly  

requ i re the  extended use  of  systems to accommodate a capac i ty i ncreased 

from 63 MMB to 1 63 MMB . Pri nc i pa l  impacts wou l d  be those associ ated 
wi th hydrocarbon emi s s i on s  and o i l or bri ne s pi l l s .  Th i s secti on 

addresses the "worst case" a s sumpti on of fi ve cycl es ( fi l l s/wi thdrawa l s )  

of petro l eum storage . 

4 . 3 . 2 . 1  Land Features 

Effects of norma l operati on  and s tandby storage on l and features 

are expected to be mi n i ma l . Soi l s  wou l d  stabi l i ze after revegetati on . 

I t  i s  extremel y  u n l i ke ly  that the caprock and sa l t roof over a 

cavern cou l d  col l apse . Shou l d  such  an event occur ,  however , a l ake 

mi g ht  form over the dome ; s i gn i fi cant quanti t ies  of o i l or bri ne cou l d  
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be re l eased to the s urface or to sha l l ow ground water aqu i fers ; i mpacts 

o n  s urface fac i l i t i es cou l d  be severe . The enti re concept of u nder

ground o i l s torage depends on ma i nta i n i ng the s tructura l i ntegri ty of 

the s torage caverns .  The concept of cavern s tabi l i ty i s  treated i n  

deta i l  i n  Append i x  F .  

Use  of a l ternati ve raw water , bri ne , or crude o i l d i s tr i buti on  
systems wou l d  have no impact on l and features during  project operat ion 

and s tandby s torage . 

4 . 3 . 2 . 2  Water 

Impacts on water resources duri ng operati on  of the Bryan Mound 

fac i l i ty cou l d  res u l t from raw water wi thdrawa l , bri ne d i s posal , ma i n

tenance dredg i ng at  the dock s i te s ,  and pos s i b l e s pi l l s  of o i l or bri ne .  

Raw Water Wi thdrawa l 

Raw water for d i s p l ac i ng the s tored o i l dur i ng an  o i l su pply i nter

rupti on  wou l d  be obta i ned from the i ntake on  the Brazos R i ver D i vers i o n  

Channe l . S i nce the amount of o i l  to be wi thdrawn from Bryan Mound wou l d  

tota l 1 63 MMB ( 1 00 MMB from expanded SPR  s torage and 63 MMB from early 

s torage ) ,  the  water wi thdrawa l rate wou l d  be 1 MMB per day ( 65 cfs ) for 

the 1 63 -day wi thdrawa l per i od .  Thi s i s  a 87 percent greater rate than 

dur i ng cavern l each i ng ,  bu t i s  s ti l l  l es s  tha n  1 percent of the norma l 
da i ly d i s charge of the Brazos . Even du r i ng  l ow-fl ow per i od s , th i s  wi th 
drawa l rate s hou l d  not i nduce any measurabl e i ncrease i n  Gu l f  water f l ow 

u p  the ri ver . Water qual i ty and quanti ty i n  the l ower Brazos Ri ver 

s hou l d  thus not be measurably affected by raw water wi thdrawa l . 

Bri ne  D i sposal  

When o i l i s  pumped i n to the s torage caverns dur i ng refi l l  opera
t i ons , bri ne wou l d  be d i s p l aced i ntermi ttently to the Gu l f  of Mex i co 

throug h  the d i ffu ser at  an average rate of 240 MB/ D . Dur i ng operat ions , 

bri ne wou l d  temporari ly  be s tored i n  on-s i te br i ne p i ts , and d i scharged 
i n termi ttent ly  throug h  the br i ne d i ffu ser .  Thi s wou l d  ensure des i gn 

exi t  ve l oc i t ies  are ach i eved , to prov ide  adequate mix i ng of the bri ne 

wi th the Gul f water .  The  expected average concentrati on of  o i l i n  the 

d i sp l aced bri ne duri ng  cavern refi l l s  i s  6 ppm ( see Append i x  D ) . D i sposal  
wou l d  occur for a 2 . 3-year peri od duri ng  each refi l l  operat ion . 
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DOE i s  currentl y  deve l opi ng a mon i tori ng p l an  to be impl emented 

duri ng d i sposal  whi ch  wi l l  be de s i g ned to ver i fy the MIT trans i en t  pl ume 

d i spers i o n  mode l , and to detect impacts to b i o l og i c popu l at ions  and 

degradat ion  of water a nd sed iment qual i ty attr i butabl e to the bri ne 

d i scharge . P red i s posa l  l aboratory and fi e l d stud i es are currently under 

way to i nvesti gate bri ne tol erance of sel ected sen s i ti ve spec i e s  and to 
characteri ze exi st i ng sed iments , b i o l og i c  popu l at ions , water qual i ty ,  

a nd coastal dynami cs  i n  the immed i ate area of the proposed d i ffuser 

s i te .  A prel imi nary report on  the res u l ts of the pred i s posal  s tud i e s  

i s  pre sented i n  Append i x  G .  

D i sposal  of bri ne i nto deep , sal t water beari ng sands through the 

5-we l l backup  system wou l d ,  s i mi l arly ,  have l i ttl e adverse impact . 

Ma i ntenance Dredgi ng 

The impact of dredg i ng o n  water qual i ty i n  Freeport Harbor duri ng 

con struct ion  of the DOE docks i s  descri bed i n  paragraph 4 . 3 . 1 . 2 .  S imi l ar 

impacts wou l d  occur duri ng ma i ntenance dredg i ng , but to a l esser extent . 

I n  compari son  wi th the present mai ntenance dredg i ng currently requ i red 
i n  the harbor ( over 1 mi l l i on cy every two years ) ,  the i ncrementa l  

i mpact of ma i ntenance dredg i ng at  the DOE faci l i ti es wou l d  be i ns i gn i fi -

can t .  

Acci denta l  Oi l Re l ease 

Duri ng project operati on , o i l s pi l l s  cou l d  occur i n  the Gul f  of 
Mex i co , i n  Freeport Harbor ,  a l ong pi pel i nes connecti ng the s torage s i te 

wi th  the DOE tan ker docks and wi th S EAWAY Tank Farm , or from the wel l 
heads and o i l s urge tan ks at the s torage s i te i tsel f .  A s ummary of the 

o i l s p i l l  expectati on  model projecti ons i s  prov i ded i n  Secti on  4 . 2 .  

I n  the waters hed east of the Brazos R i ver D i vers i on Channel , s p i l l s  

at  the Bryan Mou nd s i te or from connecti ng p i pel i nes to the S EAWAY Tan k  
Farm woul d  enter a l ow area of swampy l and and shal l ow l akes . Drai nage 

from acci dental ruptu res near the S EAWAY Tank Farm wou l d  be i nto the 

Jones Creek and Brazos R i ver watersheds ,  but the termi nal  area i tse l f i s  
expected to be we l l  protected by d i kes . Spi l l s  from transfer at  the 

docks woul d  enter Freeport Harbor waters . The fl u s h i ng  of thi s channel  

i s  by s l ugg i s h  tidal  acti on , thus conta i n i ng the fl oati ng o i l wou l d  be 

faci l i tated . 
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Movement of s pi l l ed o i l from the south face of the Bryan Mound s i te 

wou l d  be impeded by d i kes and berms . Fl ows not conta i ned by the d i k i ng 

wou l d  genera l l y  be conta i ned between the storm wave l evee and the i r

regu l ar ri dges of s po i l  a l ong s i de  the I n tracoas ta l  Waterway . 

O i l s p i l l s  are most  l i ke ly  to reach the Gul f of Mex i co on ly  from 

tan ker s p i l l s .  

An "average " crude o i l conta i ns 30 percent paraffi n hydrocarbons , 

50 percent napthene hydrocarbons , 1 5  percent aromati c hydrocarbons , and 

5 percent n i trogen , s u l fur and oxygen-conta i n i ng compounds .  As soon as  

o i l i s  re l eased to the water envi ronment ,  weatheri ng beg i ns . The  major 

weatheri ng proces ses  are evaporati on , d i s so l u ti o n , emu l s i fi cati on , 

sed imentati on , b i o l og i ca l  degradation , and chemi ca l  ox i dati on . 
\ 

Evaporati on tends to reduce concentrati ons of the mos t  tox i c  por

t ions  of the crude o i l .  A s urface res i due forms , wh i ch may deve l op a 

s pec i fi c  grav i ty greater than water ,  espec i a l ly i f  sa l t , c l ay ,  or 

organ i c  parti c l es are suspended i n  the water and can attach to the o i l .  
As a resu l t ,  th i s  res i due wou l d  s i n k and m ight  affect bottom organ i sms . 

D i s so l ut ion  i n  the water co l umn i s  s e l ecti ve . Most  of the so l u b l e  

mater i a l s  g o  i n to so l u t i on qu i ck ly ,  bu t add i t i ona l so l ubl e materi a l  can 

be produced l ater from b i o l og i ca l  and chemi ca l  ox i dati on . 

Emu l s i fi cati ons of crude o i l g l obu l es i n  the water col umn , wou l d  be 

d i s persed eas i ly by currents and , i t  i s  be l i eved , eventua l ly  d i s so l ve or 

s i n k after contact wi th s u s pended so l i d s . 

Sedimentat ion  of o i l i s  enhanced by evaporat ion  and d i sso l ut i on of 

the l i g hter we i ght  fracti ons  and by contact wi th s uspended sed iments and 

organ i c  materi a l . C l ose to s hore , contact wi th sus pended so l i ds i s  

l i ke ly  duri ng peri ods of h i gh  ru noff or i n  s tormy weather . Sed imenta
t ion  a l so can  occur from bacteri a l  acti on i n  the o i l s l i c k .  

B i o l og i ca l  degradat ion  occurs i n  a l most  a l l crude o i l fracti ons , 

but norma l a l kanes are attacked preferenti a l l y ,  and aromati cs are l east  

preferred . A s u pp ly  of n i trogen , phosphoru s and oxygen i s  needed for 

b i odegradat ion ; i n  areas where oxygen concentrations  are l ow ,  i t  i s  a 

s l ow ,  l ong term process .  
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Oi l s p i l l ed on  the water ' s  s urface wou l d  i n i ti a l l y  s pread u nder 

grav i tationa l , v i sco s i ty and surface-tens i on forces at a rate dependent 

o n  the i n i ti a l  chem i ca l  characteri s t i c s  of the o i l and  the phys i ca l  

characteri st i cs  of the s l i c k .  The rate wou l d a l so  vary wi th t ime a s  

weatheri ng or degradati onal  processes  act o n  the s p i l l ed o i l .  

A near-shore s p i l l  cou l d  affect l arge areas of beach or marsh l and 
o n  a ri s i ng ti de maki ng conta i nment  and c l eanup d i ffi cu l t .  The rel a 

t i ve ly  confi ned l ocati ons o f  mos t  potenti a l  spi l l  s i te s , however ,  makes 

for a fa i rl y  narrow range of cred i bl e  o i l sp i l l  s i tuati ons , mos t  of 

whi ch cou l d  be mi ti gated by o i l sp i l l  res ponse efforts . 

Two potenti a l ly  s i gn i fi cant  impacts of o i l s p i l l s  on  water re 

sources wou l d  be the potenti a l  for bu i l dup  of toxi c fracti ons  and the 

dep l eti on  of oxygen l evel s i n  s ha l l ow ,  poorly fl u s hed water bodi es as 

found i n  the coasta l  bays and marshes southwest  and northeast  of Freeport 

( i ncl ud i ng the v i c i n i ty of San Bernard Nati onal  W i l d l i fe Refuge ) and , to 

a l es ser exte nt ,  i n  Mud Lake or U nnamed Lake on  Bryan Mound . Al thou g h  

the potenti a l  i mpacts cannot b e  accurate ly  pred i cted , sma l l changes i n  
marsh  envi ronments coul d have severe and wi despread consequences . 

O i l sp i l l s  reach i ng the Brazos Ri ver , Freeport Harbor , the I ntra

coas ta l  Waterway , or the open Gu l f  wou l d  not have s i gn i fi cant  impacts on  

water qua l i ty because of the potenti a l s for d i l ut i on  and oi l recovery . 

O i l wh i ch s i nks  to the bottom or i s  depos i ted o n  the s horel i ne ,  however , 
cou l d  affect the water co l umn for several weeks  or even mon ths . There 

s hou l d be no impact o n  domes ti c surface water s upp l i es , as  a l l s urface 

waters i n  the v i ci n i ty of the project are too sa l i ne for consumpti on . 

The s urface of the ground water aqu i fer i s  about 40 feet bel ow sea 

l evel  at  the s i te ,  wi th a s teep grad i e nt  toward the Brazosport area . 

T here i s  l i tt l e or no recharge to the upper u n i t  of the C h i cot aqu i fer 

from the Brazos  Ri ver D i vers i on C hannel ; th i s suggests that near-s urface 
mater i a l s are rel ati vel y impermeabl e and woul d  tend to prevent surface 

oi l sp i l l s  from reach i ng  potabl e water supp l i es . 

S ho u l d a subsurface sp i l l  occur , o i l wou l d  tend  to col l ect at  the 

water tabl e and mi grate l atera l ly  a l ong the water s urface . C rude o i l 
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tends to migrate very s l owly through  subsu rface formation s , and then 

on ly  under pres s ure ; some components of the o i l , parti cu l arly the 

l i ghter aromat ic  hydrocarbons , m i g ht be suffi c i ent ly  sol ub l e to impart 

an  obj ecti onabl e ta ste and odor to the water that m ight be noti ceabl e i n  

the Brazosport area . 

Acc i denta l Br i ne or  Sa l i ne Raw Water Rel ease 

Dur i ng  proj ect operation , br i ne sp i l l s  cou l d  occur from the br i ne 

d i sposal  p i pe l i ne or the on- s i te br i ne p i t ;  raw water cou l d  be sp i l l ed 
from the raw water supp ly  l i ne or ,  dur ing  standby storage ,  from the 

br i ne d i sposa l  l i ne .  A s ummary of the br i ne sp i l l  expectat ion  mode l 

proj ect i ons  i s  provi ded i n  Section  4 . 2 .  

I n  the watershed ea st o f  the Brazos Ri ver D i vers ion  Channe l , sp i l l s  

from the Bryan Mound s i te wou l d enter a l ow area of swampy l a nd and 

s ha l l ow l a kes .  

Sp i l l s  o f  bri ne or sa l i ne raw water wou l d  have l ess  adverse i mpact 

on water qual i ty at the Bryan Mound s i te than wou l d  o i l  sp i l l s .  Except 

for a very l arge br i ne sp i l l ,  the norma l fl u s h i ng  of most l oca l  water 

bod i es wo u l d q u i ck ly  d i l ute sal t concentrations  to normal l eve l s ,  re

s u l t i n g i n  o n ly  a temporary degradati on of water qual i ty .  Fl u s h i ng i s  

not a s  effec t i ve i n  Mud Lake ,  Unnamed La ke , the mars h l ands and other 

water bod i es at the Bryan Mound s i te ,  however ; sa l i n i ty excesses m i g ht  

be  present for severa l days or weeks , a nd  sal i ne so i l  cond i t ions  cou l d 

s l ow vegetat ive and fauna recovery i n  the area . 

Fl ood Haza rds 

Surface fac i l i t i es at Bryan Mound wou l d  be subj ect to potent"i a l  

fl ood i ng cau sed by hurri canes o r  trop i ca l  storms . Surface e l evati ons 

over  the dome vary from 5 to 1 6  feet ,  MSL . The hei ght of the storm 

l evee south of the dome i s  +1 7 feet MSL . Levees al ong the Brazos D i ver

s i on  Channel and the Ol d Brazos Ri ver are about + 1 9 feet MSL .  Most 

p l an ned SPR fac i l  i t i es at Bryan Mound wou l d  be l ocated beh i nd the pro

tect i ve l evees ( F i gure 2 . 4- 2 ) . The ca l c u l ated l OO-year fl ood l evel at 
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Bryan Mound i s  on ly  +1 2 feet MSL , excl ud i n g  wave ru nup ,  so there i s  

l i ttl e l i kel i hood of storm- i nduced fa i l ures . 

Storm fl oods greater than the 1 00-year event cou l d  occur and cou l d 

damage s urface faci l i ti es .  I n  the presence of oncomi ng  storms , o i l  

wou l d  be removed from the s urface tan ks ,  thu s  el imi nati ng  the l arges t 
s p i l l  potent ia l . I f  s urface p i p i ng were ruptured , a few barrel s of o i l  

m i g ht escape but woul d be reta i ned wi th i n  the storage area . Damage 

to wel l head p i p i ng cou l d resu l t i n  l os s  of a few barrel s from the cavern . 

Bri ne  from the settl i ng pond woul d be qu i ck ly d i l uted by sea water . 

As onl y l i mi ted quanti ti es of o i l  or br i ne wou l d be rel eased i n  the 

event of a damag i ng storm fl ood , envi ronmenta l effects due to the fl ood 
waters and wi nds themsel ves wou l d be much  greater tha n  those from 

sp i l l ed o i l o r  bri n e .  

Al ternati ve Faci l i ti es 

Raw water s uppl i ed from the Dow Reservo i rs wou l d  have mi n imal 

envi ronmental impact. Wi thdrawal of up to 1 , 000 , 000 BI D of sal i n e  

ground water cou l d l ower fl u i d  pres sure i n  the pumped zones and pos s i bly  
res u l t i n  add i ti ona l l and subs i dence ( see paragraph 4 . 3 . 1 . 2 ) .  

Prov i d i ng br i ne to Dow Chemi cal Company wou l d resu l t i n  approxi 

mately the same exposure to p i pel i ne sp i l l s  as  d i sposal  to the Gul f ;  no 

other adverse i mpacts are expected . The rate of deep-wel l bri ne i nj ec

tion dur i ng  o i l  fi l l  operati ons  woul d be about  22 percent of the l each

i ng rate ; the potent ia l  for aqu i fer fracturi ng  or mi grat ion  of oi l and 

gas resources woul d thus be much l ower than dur i n g  l each i ng .  Operation 

of  a d i ffuser 1 2 . 5  mi l es offs hore woul d have impacts s im i l ar to the 

proposed system . 

Use  of Ph i l l i p s or S EAWAY doc ks wou l d not affect projected o i l  

s p i l l  vol umes . Use  of a n  offs hore SPM termi nal wou l d reduce proj ected 
o i l  sp i l l  vol umes by about 60 percent and wou l d  parti cul arl y l i mi t 

vo l umes of o i l sp i l l ed i n  nears hore and harbor waters . 

4 . 3 . 2 . 3 Ai r Qual i ty 

The l argest potent ia l  effects on  a i r  qual i ty from operat ion of the 

SPR s torage system woul d come from hydrocarbon emi s s i on s  duri ng  the fi l l  

and wi thdrawa l cyc l es ( Tabl e 4 . 3- 1 ) .  Hydrogen su l fi de emi s s i on s  are 
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TABLE  4 . 3- 1  Est imated hydrocarbon emi s s i ons a 
the project . 

( tons ) d uri n g  l i fe of  

1 00 MMB Early 
F i  11 s W i thdrawa 1 s Bri ne Expans i on Storagg 

Location  ( 5 )  ( 5 )  Pond Tota l Tota l 

25 mi l es offs hore 
( Transfer to 

7 , 5 60 a a 7 , 560 ( 4 , 763 ) 

45 MDWT tankers ) 

Gu l f  of Mex i co 245 1 40 0 385 ( 242 ) 
( Tanker trans i t )  

SEAWAY and Brazos 4 , 4 1 0  3 , 067 a 7 , 47 7  ( 4 , 7 EO )  
Harbor ( Load and 
offl oad 45 MDWT 
tankers ) 

Storage S i te a a 25 1  25 1  ( 732 )  b 

Tota l 1 2 , 2 1 5  3 , 207 2 5 1  1 5 , 673  ( l O ',A97 ) 

Note : The emi s s i ons presented i n  th i s  tab l e  are for 1 00 MMB expans i on at 
any s i te ;  the early s torage emi s s i ons at Bryan Mound are g i ven in 
brackets for compari son . 

a Average condi t i ons  as s umi n g  Re i d  vapor pres s u re o f  4 ps i a .  

b :I n c l udes 574 tons d ue to storage tan k  emi s s i ons and 1 58 tons 
d ue to brine  pond emi ss i ons . Al l storage tank em i s s i ons were 
attri buted to Early Storage operat ion . 
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expected to be mi n imal , s i nce most of the crude wou l d  have weathered 

s uffi c i ently dur i ng overseas trans i t  to essenti a l l y  el i m i na te the H2S 

component .  

So urces of Em i s s i ons 

The qual i ty of a i r  duri ng operation  wou l d  be affected by the 

fol l owi ng sources of hydrocarbon emi s s i ons : 

o Val ves , Seal s ,  and Gauges 

o Crude Oi l Storage Tanks 

o Tankers and Tanker Operati ons  

o Br i ne Ponds 

There woul d be a l arge number of val ves ,  seal s ,  and gauges a s so

c i ated wi th pump i ng crude o i l  between the doc k fac i l i ty and the s torage 

cav i ti es where some s l i g ht l ea kage coul d occur .  

A s  d i scus sed i n  Secti on C . 3 . 2 . 3 , vapor l o sses from the four 200-MB 

fl oati ng roof doubl e seal storage tanks at Bryan Mound were conserva

ti vel y estimated to be 75 percent l es s  than the stand i ng storage l o s se s  
pred i cted u s i ng API  25 1 7 methodol ogy .  T he  average annual emi s s i on rate 

wou l d  be approxi mate ly  23 tons/year duri ng standby and fi l l  years but 

wou l d  i ncrease to approximate ly  36  tons/year during wi thdrawal years 

( due to el evated crude o i l temperature ) .  

Hydrocarbon emi s s i ons  from mar i ne transport woul d take p l ace duri ng : 

1 )  transfer of  o i l  25 mi l es offs hore from VLCCs to smal l er tan kers ; 

2 )  " breath i ng" l osses  i n  trans i t  from the smal l er tankers ; 3 )  offl oadi ng 

the tan kers at  the DOE docks ; and 4 )  l oad ing  the sma l l er tankers at the 

DOE doc ks ( duri ng an o i l  supp ly  i nterrupt ion ) . Emi s s i ons wou l d be 

s u bstanti al l y  l arger duri ng 0 ; 1  fi l l  operati ons than dur i ng wi thdrawal : 

the emi s s i ons  accompany i ng VLCC tan ker transfer operations  are expected 

to occur on ly  duri ng fi l l ;  and del i very of 600, 000 B/ D to the SEAWAY 

P i pel i ne s ubstanti a l l y  reduces emi s s i ons  from tanker l oad i ng and trans i t .  

The f i nal  source of hydrocarbon emi s s i ons wou l d be the d i ssol ved 
o i l  pas sed through  the bri ne pond duri ng each cav i ty refi ll . The 

hydrocarbon emi s s i ons from the bri ne pond presented i n  Tabl e 4 . 3- 1  have 

been based on  evaporation  of 50 percent of the o i l  d i sso l ved in the 
bri ne . I f  1 00 percent of the di ssol ved o i l evaporated , the contri but ion  
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of  bri ne pond emi s s i ons wou l d be doubl ed , and the estimated maximum 

downwi nd concentrations  ( beyond the s i te )  wou l d st i l l be be l ow the three 

hour hydrocarbon standard . The impacts on a i r  qual i ty wou l d thus be 

s i mi l ar to those presented , as sum ing  50 percent evaporat ion . 

Impacts on  Ai r Qua l i ty 

Annual hydrocarbon emi s s i ons  dur i ng  wi thdrawa l operat ions  and 

duri ng  fi l l  operations  are estimated to i ncrease current annual  hydro

carbon emi s s i ons  i n  Brazoria  County on ly  about 0 . 7 percent and 0 . 5 

percent ,  respecti vel y .  Of the i nd i vi dua l emi s s ion sources , on ly  tan ker 

tran sfer operati ons woul d res u l t i n  off- s i te concentrations  that wou l d 
exceed the three ho ur hydroca rbon standard . Under unfavorabl e cond i -

I 

t i ons , exceedances may occur as far as  1 3  km downwi nd of the docks . 

S i nce the three hour hydroca rbon standard i s  often exceeded i n  the 

Brazosport area , "worst-case" s torage tan k  emi s s ion  concentrations  may 

cause i n frequent add i t i onal exceedances of  the standard . P i pel i ne and 

bri ne pond emi s s i ons are estimated to have a rel ati ve ly  mi nor impact on 

a i r  qual i ty .  

Al ternat i ve Fac i l i t i es 

The on ly  a l ternati ve fac i l i t i es that wou l d  a l ter a i r  qua l i ty 

impacts o f  SPR  storage woul d be the use of  an offs hore SPM termi na l  s uch  

as  S EADOCK for o i l  transport and generation  of el ectr ic  power ons i te .  

Use  o f  a n  offs hore term i na l  duri ng o i l fi l l  operations  wou l d  s ub

stant ia l l y  reduce hydrocarbon emi s s i ons : 1 )  emi ss i ons  wou l d  be reduced 

at the VLCC transfer po i n t ;  2 )  tan ker trans i t  emi s s ions  wou l d be el im i

nated ; and 3 )  transfer emi s s i on s  at the  doc ks wou l d  be  el im i nated . 

Downwi nd concentrati ons res u l t i ng  from ons i te power generati on , 

based on o i l - fi red gas turbi nes at 45 , 000 HP  (approximate ly  34 megawatt ) 

that vent through  a 1 00 foot stac k ,  wou l d not exceed Nat i onal  or  State 

standard s .  S i nce the hydrocarbon standards are somet imes exceeded i n  

t he Brazosport area , em i s s i on s  from the power p l ant ( espec i a l l y  when 

comb i ned with  tan k  and br i ne  pond emi s S i on s ) mi ght res u l t i n  i nfrequent 

add i t i onal exceedances of the sta ndards . 

4 . 3- 2 7  



4 . 3 . 2 . 4  No i se 

Materi a l  ha nd l i ng equ i pment ,  espec i a l l y  the el ectr i c pumps for 

fi l l i ng and empty i ng the storage cavern s , wou l d  be the pri nc i pa l  sound 

sources duri ng  fac i l i ty operati on . 

Duri ng  fi l l  a nd wi thdrawal cyc l e s ,  o i l wou l d be transferred from or 

l oaded o nto tan kers at the DOE docks  in  Freeport Harbor . Noi se a s so

c i ated wi th t hese acti v i t i es wou l d not impact the surround i ng heavi ly  

i ndustr i a l i zed areas . No i se associ ated wi t h  tan ker movement i nto and 

out  of the harbor wou l d have no adverse impact . 

Sel ecti o n  of the ons i te power generat ion a l ternati ve wou l d have 

o n ly  a s l i g ht no i se impact . S i nce gas turbi ne generators are spec i fi 

ca l l y  des i gned to meet stri ngent no i se cr i teri a ,  however ,  the contri bu

t i o n  to offs i te no i se l evel s wou l d be negl i g i bl e .  

4 . 3 . 2 . 5 Eco systems and Spec i es 

Raw Water W i t hdrawa l 

Dur i ng a severe o i l supp ly i nterrupti on , raw water wou l d be wi th

drawn from the Brazos Ri ver D i vers i on C hannel  to d i sp l ace the stored o i l 

( Draft Suppl ement to F ES 7 6/77- 6 ) . T he wi thdrawa l rate wou l d be 1 MMB 
per day for the 1 63-day wi thdrawal per i od - a 87 percent greater rate 

than d ur i ng cavern l each i ng .  As descri bed i n  paragraph  4 . 3 . 1 . 5 ,  entra i n

ment  of sma l l a q uati c organ i sms i n  the i ntake system wou l d resu l t i n  

t he i r  destructi o n .  Even at the rate of 1 MMB per day ,  water wi thdrawal 

i s  l es s  than 1 percent of the normal ri v�r fl ow , and a much l ower per

cent of the norma l dai ly  ti dal  fl ow .  Therefore , if the entrai ned 

organ i sms are even ly d i stri buted i n  the water co l umn , l es s  than one 

percent wou l d  be k i l l ed .  No s i gn i fi cant impacts to mari ne resources are 

expected . 

Bri ne Di sposa l  

T he br i ne d i sposal  rate requ i red duri ng o i l fi l l  operat ion s  wou l d  
average 1 50 MB/ D ,  wi t h  a n  expected maxi mum of 240 MB/ D ( Secti on 4 . 3 . 2 . 2 ) . 
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Th i s  i s  about  22  percent of the maximum average d i s charge rate duri ng 

l each i ng ( sect ion  4 . 3 . 1 . 2 ) . D i s posal  wou l d  conti nue for approximate l y  

2 . 3  years fol l owi ng  each o i l  wi thdrawa l . Potenti a l  adverse impacts 

rel ated to bri ne d i s posa l  dur i ng operati ons  wou l d  be the resu l t of i n

creased sa l i n i ti es and d i scharge of o i l d i s so l ved i n  the bri ne d i sp l aced 

dur i ng cavern refi l l . Concentrati ons  of o i l  i n  the bri ne effl uents are 

expected to range from 5 to 1 0  ppm (Append i x  D ) . 

D i scharge of o i l contami nated bri ne from the d i ffuser i s  expected 

to provi de d i l u ti on of the effl uent by a factor of 50 to 1 00 a lmost 

i mmed i ately ,  so  concentrati ons  of hydrocarbons shou l d  not be d i st i n 

gu i s habl e from amb i ent  cond i ti ons  beyond a few hu ndred feet from the 

d i ffuser , even under stagnant current cond i ti on s . Chron i c po l l ut ion  

probl ems wh i ch cou l d cause  l ow producti v i ty and  l ow s peci es d i vers i ty 

may occur at  the po i nt of d i scharge . The effects , however , shou l d not 

be s i gn i fi cant , even l ocal l y ,  to the Gul f ' s  mari ne resources . 

Tan ker Transport 

Mari ne transport operati ons  cou l d affect the mar i ne l i fe i n  Freeport 

Harbor , s i nce s h i p  passage cou l d  cause i ncreased turb i d i ty and shore l i ne 

eros i o n .  H i g h  turbi d i ty m ight  c l og o r  abrade g i l l s  of fi s h  and macro

benthos , or s uffocate mo l l u sks . I t  cou l d a l so reduce pl ankton produc� 

ti v i ty ,  thu s reduc i ng  the amount of food ava i l abl e to fi l ter-feedi ng 

f i s h s  and mol l us ks . The State of Texas c l as s i f i ed Freeport Harbor  as  

s u i tabl e on ly  for non-contact recreation  because  the  harbor has  poor 

water qual i ty .  Therefore , impacts d i rectly attri butabl e to the. tankers 

for the expanded S PR o i l  s torage capaci ty wou l d  be mi nor i n  compar i son  

wi th the total impact from al l s h i p  traffi c and dredg i ng wi thi n the 

harbo r .  

Acc i dental Oi l Rel ease  

Becau se  of the  expected very l ow frequency or severi ty of o i l 

s pi l l s  (Secti o n  4 . 2 ) , c hroni c  o i l po l l u ti o n  of Bryan Mound  s hou l d  not 

occur . 

I n  the watershed east of the Brazos R i ver D i vers i o n  C hannel , s pi l l s  
at  the Bryan Mound  s i te or from connecti ng p i pel i nes to the SEAWAY Tank 

Farm wou l d  enter a l ow area of swampy l and and sha l l ow l akes . Drai nage 
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from acci denta l ruptures near the S EAWAY Tank  Farm wou l d  be i nto the 

Jones Creek and Brazos R i ver watersheds , but the termi nal area i tsel f  i s  

expected to be wel l protected by d i kes .  Spi l l s  from transfer a t  the 
docks wou l d  enter Freeport Harbor waters . The fl u s h i ng of th i s  c hannel 

i s  by s l ugg i s h  tidal action wh i c h  i s  wel l su i ted for conta i n i ng the 
f l oati ng o i l .  

Ecol og i ca l  effects of oi l spi l l s  are quanti f i ed on the bas i s  of 

acres that cou l d  be severely  impacted . I t  i s  assumed that 25 barre l s 

per acre of fresh  crude wou l d  cau se a l Oa-percent l oss  of vegetati on for 

a per i od of at l east  two years i n  wetl ands or coasta l  pra i ri e .  In open 

water bod i es , i t  has been estimated that a contami nati on of 6 barrel s 

per acre cou l d  cause total l oss  of producti v i ty i n  shal l ow waters ( 2  to 

4 feet deep ) for per i ods of two weeks  u p  to several months .  

Us i ng these damage parameters as i nd i cators , the fol l owi ng impacts 

may be estimated . For a l arge tanker sp i l l  and maxi mum spread i ng , u p  to 

1 680 acres of mars hl and cou l d  be impacted , or u p  to 7000 acres of benth i c  

habi tat i n  s ha l l ow coastal waters . Vul nerabl e areas i nc l ude the Brazos 

Ri ver D i vers i on C hannel , the l ower San Bernard Ri ver and associ ated 
l a kes , bays and marshes west of Freeport ;  and Chri sti na , Drum and 

Bastrop Bays to the east .  For an o i l transfer acc i dent at the tanker 

docks , a pos s i bl e  marsh  impact of up to 1 4  acres or a s ha l l ow-water 

impact of up to 60 acres m i g ht  resu l t .  For a l arge p i pe l i ne s pi l l , a 

possi b l e wetl and impact of u p  to 320 acres or a s ha l l ow-water impact of 

up to 1 340 acres m i g ht  resu l t . The l ower Brazos Ri ver D i vers i on Channel 

and l a kes and marshes on Bryan Mound are potenti al ly  vu l nerabl e .  

Acc i denta l  Br i ne or Sal i ne Raw Water Rel ease 

The  potenti a l  impacts of acci denta l  bri ne rel eases on ecosystems 

are d i scussed i n  paragraph 4 . 3 . 1 . 5 .  

Al ternati ve Fac i l i t i e s  

Al ternati ve raw water s upp ly  opti ons i nc l ude : 1 )  del i very from Dow 

Chemi ca l  Company ' s  ex i sti ng reservoi rs ; and 2 )  wi thdrawal of sa l i ne 

groundwater from the Evangel i ne aqu i fer . T he f i rst a l ternati ve wou l d  

i mpose no s i g n i fi cant r i s k .exposure , s i nce fresh  water wou l d be fl owi ng 
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through  the p i pe l i ne .  The second opti o n  wou l d  expose add i ti onal  por

ti ons of bracki s h marsh  to pos s i bl e  sa l i ne raw water s p i l l s .  

The a l ternat ive bri ne d i s posal  systems wi th the excepti on  of the 

1 2 . 5  mi l e  Gu l f  d i ffu ser wou l d  s imi l ar ly expose add i ti onal areas to the 

r i s k  of bri ne s pi l l s .  

U se  of a mar i ne p i pel i ne and an offshore S PM termi na l wou l d  sub

s tanti a l l y  reduce ( by about 60 percent)  the  s pi l l  r i s ks associ ated wi th 

crude o i l movement through Freeport Harbor . 

4 . 3 . 2 . 6  Natural and Scen i c  Resources 

Operati ons and s tandby s torage at Bryan Mound wou l d  have no s i g 

n i fi cant impact o n  natural o r  scen i c  resources o r  recreat ion  duri ng 

norma l procedures . Potenti a l  impacts from an acci dental s p i l l  are 

addressed bel ow .  

I f  a n  o i l s p i l l  a t  sea reached shore , beaches u sed for recreat ion , 

s uch  as Bryan or Qu i ntana Beach , cou l d  be s i g n i fi cantly i mpacted . Th i s  
may impact some of the estimated 3 mi l l i on annual  beach v i s i tors . 

Though the o i l i tsel f cou l d  be fa i rl y  rap i d ly cl eared from the beaches , 

res i dues depo s i ted o n  offshore substrate cou l d  dri ft to shore for many 
months afterwards . 

The project wou l d  emi t  few fumes or v i brat i ons , and no i se sources 

wou l d be cons i stent  wi th ex i s ti ng i ndustri a l  devel opment i n  the sur

round i ng area . Buri a l  of a l l p i pel i nes  on  the s i te wou l d  he l p mi n imi ze 

v i sua l  impacts . 

4 . 3 . 2 . 7  Archaeol ogi cal , H i s tori cal and Cu l tura l Resources 

There are expected to be no s i gn i fi cant impacts on archaeo l og i ca l , 

h i s tori cal or cu l tural resources resu l ti ng from operati on  of the project 

or  i ts a l ternati ves at  the Bryan Mound s i te .  I f  th i s  s i te were se l ected 

for deve l opment ,  a cu l tura l resources survey wou l d  be conducted of 

prev i ou s ly  unsurveyed areas pri or to constructi on ( Secti on  4 . 3 . 1 . 7 ) .  

4 . 3 . 2 . 8  Soci oeconom i c  Envi ronment  

Land U se  

T he  add i t i on of the 1 00 MMB SPR s torage reserve at Bryan Mound 

wou l d  have l i ttl e add i ti onal impact on  l and use dur i ng  operati on . The 
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l and at the s i te and a long pi pel i ne routes wou l d  a l ready be ded i cated to 

these u se s . Of the 425 acres requ i red for constructi o n  offs i te and 

wi th i n  the fenced area , 275  acres wou l d  be requ i red for mai ntenance . 

The new DOE docks wou l d  be cons i s tent wi th ex i sti ng l and uses and 

res tri ct ions  and wou l d  requ i re a re l ati vely sma l l l and area . The area 

conta i n i ng the Gu l f  bri ne d i ffuser wou l d  be unava i l abl e for other uses  

for the  durat ion of the  project .  

Transportati on  

Very l i ttl e add i ti onal  traffi c wou l d  resu l t  from project operati on . 

A sma l l crew ( est imated at  1 0  emp l oyees duri ng standby operati on  and 55  

duri ng o i l fi l l  or  wi thdrawal ) wou l d  be necessary to carry out fi l l  and 
s torage acti v i ti es , so  commuti ng traffi c wou l d  be i ns i gn i fi cant  i n  com

pari son  to current traffi c vol umes on county roads . 

There wou l d  be a sma l l i ncrease i n  tan ker traffi c duri ng fi l l i ng 

and wi thdrawa l operati ons , but th i s  i s  not expected to s i gn i fi cantly 
affect port operat ion s . Duri ng o i l wi thdrawa l , approximate ly  1 . 5 tan kers 

( 3 2  DWT ) per day for 1 63 days wou l d  con sti tu te the expected i ncrease i n  

tan ker traff i c  i n  Freeport Harbor . Th i s  wou l d  be offset by an expected 

decrease i n  normal o i l import traffi c i n  the harbor . Refi l l  of the 

s torage capaci ty woul d  occur over a 2 . 4-year peri od , i ncreas i ng traffi c 

i n  Freeport Harbor by abou t one vessel  every two days . 

Popu l ati on and Hou s i ng 

Operati on  of the SPR project s i te wou l d  have very l i ttl e effect on  

popu l ati on i n  the surroundi ng area . The project wou l d  have a tota l of 
55  empl oyees on-s i te i n  three s h i fts duri ng fi l l  and wi thdrawal opera

ti ons . Duri ng s tandby operati ons , on ly  about  ten empl oyees wou l d  wor k  

at  the s i te .  Even i f  a l l the emp l oyees were to m i grate to the Brazosport 
area wi th the i r  fami l i es , the impact on the l ocal  popu l ati on  and hou s i ng 
wou l d  be negl i g i bl e .  B razosport has · grown rap id ly  s i nce 1 970 and the 

popul ati on  associ ated wi th th i s  project wou l d  consti tute on ly  a mi nor 

i ncrement compared wi th th i s  i ncrease . 

Economy 

Operation  of the Bryan Mou nd SPR s torage s i te wou l d  have an  i ns i gn i 

fi cant effect on  the economy of the area . S uppl i es for some operati ons 
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may be purchased from ex i sti ng  petrochemi cal  and serv i ce i ndustr i es . 

S i nce operat ion  of the project wou l d  requ i re a rel ati vely sma l l work 

force , th i s  wou l d  cause an i ns i gn i fi cant  impact on  the l oca l l abor poo l . 

Empl oymen t  i ncome from the project wou l d  average 96 , 000 per month 

dur ing  the fi l l i ng and wi thdrawa l  phases . Mos t  of th i s  i ncome i s  ex

pected to s tay i n  the l ocal area for the three years of fi l l i ng and 

wi thdrawa l associ ated wi th each o i l  supp ly i nterrupti on . Dur i ng s tandby 

operati ons , i ncome wou l d  average approx imate ly  $ 1 7 , 500 a month for the 

1 0  emp l oyees requ i red . Th i s  i ncome a l o ne i s  not expected to be suffi 

c i ent  to s timu l ate the l oca l economy . The i nd i rect and i nduced i ncomes 

deri ved from these acti v i ti es  are not expected to be s i gn i fi cant .  

Government and  Publ i c  Serv i ces 

The operationa l  phase of the SPR project wou l d  have l es s  impact on 

pol i ce and fi re protect i on serv i ces  than duri ng the constructi on phase , 

as  fewer workers wou l d  be requ i red . The project wou l d  supp ly  i ts own 

bas i c  securi ty and fi re protecti on serv i ces , thus l essen i ng the need for 

these publ i c  serv i ces . No adverse impacts on heal th serv i ces  are ex

pected dur i ng  norma l operat ion s . The smal l number of workers and the i r 

fami l i es  wi th ch i l dren that may permanently re l ocate i n  the area wou l d  

have no s i g n i fi cant  impact on schoo l s i n  Brazosport . 

4 . 3 . 3  Impact Due to Termi nati on  and Abandonment 

Al though no s pec i fi c  pl an for termi nati on and abandonment  of the 

Bryan Mou nd S PR s torage s i te has yet been establ i s hed , the DOE wi l l  be 

requ i red to devel op such  a pl an  near termi nati on  of the project .  To 

date , no s pec i fi c  experi ence wi th the abandonment  of an o i l  s torage 
cavern faci l i ty ex i sts i n  the Un i ted States , but various  feas i b l e  pl ans  

are  avai l abl e .  

Potent ia l  envi ronmental hazards that mu st  be con s i dered i nc l ude 
s urface s ubs i dence and the rel ease of res i dua l  o i l s  squeezed from the 

worki ngs by pos s i b l e  l ong-term pl ast ic  c l osures . 

At present , i t  i s  i ntended to put the fac i l i ty to some benef i c i a l  

u s e  rather than s imp ly  abandon i t .  Such  pote�t ia l  uses  mi ght i nc l ude : 

1 )  d i s posal  of was tes  (dredge spoi l ,  s l urr i ed fly as h ,  rad i oacti ve waste 
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or other po l l u ted or toxi c  materi al s ) ; or 2 )  deve l o pment of a compressed� 

a i r  s torage fac i l i ty for peak power u se . The f i na l  se l ecti on of an 

abandonment p l a n  wi l l  l i ke ly  depend on the current econom i c  and envi ron

menta l trade -offs and regu l ati ons in effect at the time of termi nati o n . 

U se  of the faci l i ty i n  the manner descri bed above wou l d  assure 

conti nued surve i l l ance of the caverns . The i nherent i ntegri ty of the 

caverns wou l d  prevent any l ea kage of materi a l  i nto the envi ronment . 
Certa i n  acti v i t ie s  a s soci ated wi th the spec i f i c  sel ected u se  - waste 

transport , etc . - wou l d  create some potenti a l  for env i ronmental impact , 

s uch  as  that res u l ti ng from traffi c ,  sp i l l age  and no i se .  

S ho u l d  no benefi c i a l  u s e  be found for the fac i l i ty ,  the wel l s  cou l d  

be seal ed and the caverns l eft fi l l ed wi th bri ne .  N o  adverse envi ron

lI+enta l effects are  l i ke ly  to  resu l t  from such  acti on . 

4 . 3 . 4  Rel ati ons.hip of the Prop.os.ed Jlctj OJl to Land Use P l ans , Pol i c i es , 
. ; -. ... . 

and Contro l s 

The  Brazos port Pl  ann i ng Board , a part of the Brazosport Chamber of 

Commerce , ma i ntai ns a master pl an for Brazosport and coord i nates  p l anni ng 

for the Brazosport area . Current p l ans are cons i dered fl ex i bl e  and appear 

to be des i g ned to accommodate the needs of expandi ng i nd ustri a l i zati on 

a l ong the Brazori a County Gu l f  coast area . 

A projected l and u s e  pl an has  been formul ated to g u i de future deve l op

ment i n  Brazor i a  County .  Land u se  goa l s for gu i d i ng growth wi th i n  Brazori a 

County i ncl ude : establ i s hment of a program for the optimum u se  of resources 
(natu ra l  and human ) ;  ens ur i ng orderly  econom i c  growth ; enhanc i ng and pre

s erv i ng u n i qu e  reg i onal advantages or a s sets ; prov i d i ng for qua l i ty i n  the 

tota l envi ronment and compati bi l i ty among the vari ous  l and use components 

that make up  the reg i onal commun i ty ;  and ensuri ng publ i c  hea l th and safety .  

Gu i ded by these goal s ,  the county ' s a l ternati ve l and acti v i ty pattern con

s i ders the fol l owi ng devel opment concepts : 

o Concentrate communi ty urbani zati on i n  areas  not prone to 
fl ood s . 

o Emphas i ze expans i on of ex i sti ng urban centers . 

o For hea l th and aestheti c reasons , p hys i ca l ly  separate 
res i denti a l  areas from i nd u�tr i a l  centers . 
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o Encourage creat ion  of defi nabl e centers for future 
urban i zati on . 

o Bal ance urban and pri vate/publ i c  open- space devel opments . 

o Reta i n  l arge tracts of l and for agri cu l tural use . 

o D i scourage urban i zati on abutti ng  the new freeway to 
maximi ze free traffi c fl ow . 

o Concentrate heavy i ndustri a l  devel opment i n  the southern 
part of the county near the I n tracoastal Waterway and i n  
the vi c i n i ty of Chocol ate Bayou . 

I n  l i ght  of  these goa l s ,  devel opment concepts , and future l and-use  

p l ans - and con s i deri ng  exi st i ng  l and use patterns - it  is  not  anti c i pated 
that the proposed Bryan Mound SPR fac i l i ty wou l d  be i n  confl i ct wi th any 
l and use po l i c i es or p l ans . 

Severa l  Texas and Federa l agenci es have regul atory power over 

act i v i ti es occurri ng i n  coastal areas or wetl ands . These regu l at i on s  

are not expected to l i mi t the proposed con struct ion of the proj ect . 

4 . 3 . 5  Summary of Adverse and Benefi c i a l  Impacts 

Devel opment of the Bryan Mound sa l t  dome as  an SPR o i l storage fac i l i ty 

i s  not l i ke ly  to generate s i g n i fi cant reg i onal  envi ronmenta l  impacts except 

for the remote poss i bi l i ty of a major o i l  sp i l l ,  or the uncontro l l ed rel ease 

of  hydrocarbon  vapors during  o i l  transfer operat ions . Constructi on and use 

of  an offshore SPM termi nal  wou l d  reduce hydrocarbon emi s s i o n s  by more than 

50  percent and wou l d  mi n i mi ze the c hance of a nears hore o i l  sp i l l . 

The fact  that the Bryan Mound s i te has l ong  been used for i ndustri a l  

purposes such  a s  br i ne producti on  mi n im i zes the scope of c hanges resu l ti ng 

from construction  acti v i t i es .  Al though  port ions  of the immed i ate area have 
a rel ati ve ly  h i g h  pr imary b i o l og i ca l  producti v i ty ,  the amount  of l and 

affected by the proj ect woul d be smal l i n  rel ation  to the amount of 

s imi l ar l and nea rby .  
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Noi se i s  not expected to cau se adverse affects , ei ther duri ng 

constructi on  or operati on . 

A l though the project wou l d  req u i re l arge quanti t i es of water for 

so l u ti o n  mi n i ng and o i l d i s pl acement , the total raw water demand of the 

project consti tutes l es s  than one percent  of the average fl ow from the 

Brazos R i ver Di vers i o n  Channel . 

D i s posal  of bri ne i n  the Gu l f  of Mex i co i s  expected to moderate ly  
i ncrease the sa l i n i ty of waters adjacent to  the br i ne d i ffu ser ; th i s  

cou l d  have a n  adverse impact on  l oca l  mari ne organ i sms and mi g ht i n ter

fere wi th mi grati on  of some estuar i ne s peci e s . Constructi on  of bri ne 

d i s posa l  we l l s  as  a backup system wou l d  temporari l y d i s rupt marsh l and 
northeast  of the s i te .  

Con structi on and operati on  of doc k  faci l i t i es i n  Freeport Harbor i s  

not l i ke ly  to have a s i g ni fi cant impact o n  e i ther the ecol ogy of the 

area or the water qua l i ty of the harbor ,  as the harbor i s  frequently 
dredged . 

Duri ng con struction  of SPR faci l i ti e s  at  Bryan Mound , i ncreases i n  

i ncome and emp l oyment i n  the reg i on are expected . These i ncreases  wi l l  

be of s hort durat i o n  and are not expected to s i gn i fi cantly affect the 
area ' s  economy . Operati on  of the Bryan Mou nd faci l i ty wou l d  prov i de 

mi nor add i ti onal  i ncome to the l ocal  area dur i ng s tandby storage and oi l 

fi l l  and wi thdrawa l phase s .  Temporary i ncreases i n  traffi c congesti o n  
i n  the Freeport area cou l d  be expected duri ng con structi on . 

The i nd i rect econom i c  benefi ts of the Strateg i c  Petrol eum Reserve 

program are of cons i derabl e importance to the reg i onal  economy , as  the 

area i s  h i gh ly  dependent on  the petro l eum-petrochem i ca l  i ndustry for 

emp l oyment . A s surance of a conti nued oi l s u pp ly  i n  the event of a 
nati ona l emergency wou l d  prov i de a measure of securi ty for that i ndustry 

and for l ocal res i dents . 

Tabl e 4 . 3-2 prov i de s  a summary tabu l ati on  of the adverse and bene

fi c i a l  impacts a s soci ated wi th deve l opment  and  operati on  of thi s cand i 
date s i te .  The data are i n  both qua l i tati ve and quanti tati ve form , a s  

appropri ate . 
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TABLE 4 . 3-2a 

vISClPt.;NE 

Geol oqy .na 
Land F'uturu 

SUl1111ary of envi ronmenta l  imoacts caused bv deve l ooment  
of  Bryan Mound SPR faci l i t i es . 

ENVlROtiMEllT OR SYS7EM 

I3ryan MoYna and 
1nneaiate v i c i n i ty 

9rine Of ft"Jser 
P i pe l i ne Corri dor 

Brine Di sposal 
' ... 1 1  Ft.la 

OOE �a"ker DOCks in 
FI"'HOort Harbor 

Pipel 1nt Corridor 
to �raz�s �4rbor 

P n f l l ips dock 

Offsho •• SPM 
rermi na 1 

3round '..Ia ter 

A C T I V I T Y A ' O  
� P E C T E O  I M P A C T  

PROPOSED FI.C IL,n 

S i te Preoarltion 
Excavation of 30�JOO cy at 
the s tOrilqa s i te on 36 .scres 
of industrial l and . 

C
.tR�v;1

a
�¥;26. a  x 1 06 c y  of 

sa l t  (or cavern development. 

Pta.l int Construction 
t.xc.avat l on ' H  1 r7 ,300 cy 
for 7 . 5  ;n1 ;lipe l 1 ne on 21 
acres of cou U 1 pra i r� e 
and 142 acres of G,Jl f bottOfl'!. 

Sf t! �retlarati  on 
jredgl ng of 1 . 050.000 C'j and 
grad i "9 of 14 !cres for U'le 
tanker docks . 

P 1 �e 1 i Me Con1i tMlc�i OM 
xcavat 1 on of o .  300 C'j for 

p i oe l l "e to erazos Haroor on 
4 acres of 1'o!rsn and 4 acres of 
c I eared l and . 

ALTERNATIVE FACIL;n 

�i���!::t;��S�f29���oo cy 
fo. 14 .2  mi piptl in. on 21 
leres of coast! 1 pra. i r; It 
and 305 acres of Gu l f  bottom. 

Brine D iSposa 1 61 ac res and 5 7 . 000 cy 
excavation . 

S He ?reoaration 6 acres ind 2. 5vO cy !ucuat10n . 

Termin.l P"!Olr:l tion 62 Icres and 36. 205 cy. 

�IW Wa ter Suoo I 'I 
Well field far raw water suop l y :  
'69 acres ana 57,000 c y  I!;(ca,vat i o n .  

;./Ite:r �esourcl!S arazos R f ver 
Di version Channel 
lnQ �CW 

S i t e  P"epa r ! t i M  

Gulf of �exico 

Freeoort and 
gruos !1arbors 

small quanti t i es of sediment 
and construction pol l utants 
carried into r"i ver by ra i nfa l l  
runoff . 

Ra�3:�;�� �PbD!fthdrawn for ieacn .. 
1 n9 o .... r a t'JIo-year pel"'iod ex
pected to nave :'!I i n f N l  e'-fects 
on water Qua l 'ity .  

Brine Spi l l s  
Ve?y small pos s i bl l i ty of brine 
re llul reacn 1 ng WI ter bod 1 es .  

3ri ne 0; s OOS.! 1 
Construct ion of pipet i ne 
.ould Clule temporary dhruDtfOft of 142 acres of 
Gu l f  batt ... 

584,m I3PO br1 r1e dispoul cou l d  
increts. bottom sa l f n f ty b y  I ppt 
over J sqUire mi l es .  approximately 
Z!i :Jeres would nave excess 
s a l fni tles of 5 �Pt or mo T"'l .  

Brine Soi l l s  
t.xpened �I"'lne so1 1 1 s  lIIfOu l d  nave 
no si gni fi cant impact; poss i b l e  
maxirnc.nn cl"'edi b l e  sp i l l  cou l d  
n a  .... S i g n i f i cant l oca l i mpact . 

Si te Preoaration 
Dredgl ng .ind l.Qck cons tMJc t i o n  
imcacts conS i dered ::omparabi e 
to annull na i ntenance :;jT"edg i n g  
in Freeport ro!arbo r .  
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305 acres of Gu l f  bottom. 
St l 1 n i ty concentrations "ear the 
di ffu,.r snauld be slmi l a r  to 
tne propOsed di ffuser l ocati on . 



TABLE 4 . 3- 2a  con ti n ued . 

DISCIPLINE 

Air Qua l i ty 

ENVIRONI'£�T OR S'(STEM 

Slto Lake, 
41'\4 PondS 

Ground WaU .. 

aryan ,�ou"d 
and Dock lito' 

Marini rll"'lflinal 
I n  Gulf of Mexico 

P1�l l i n. Corridor 

Stor.q, S i te 

F_rt .nd 
8ruos Harbors 

1111 1  Fields 

A C T I V I T Y  A N D  
X I , C T E O  � � A C T  

�RO�OSED FAC I L I 7Y 

S i t e PreparHion 
Sediment !nd misce l l aneous con
struction pol l utants could de
grade water qu. t t ty. 

Sri Pl' Soi l 1 5  
EXPKted Sri"e spi l l s  instqn i 
Helnt; possibl. 'nu. i rT'Uft  cred
i b l e  spi l l  CQuld haiti s i gn i 
ficant impact. 

$1 te Pl"'eoarstion 
Minor qu.nt1tns 01 onticu
lates . 102, CO. HC .nd �02 r .. 
l eased from cO"'truction equip
ment. 

S i te Prlparation 
MlXlllUll'l tone of "01 511 impact 
(4,ft ned IS J dB i ncreasl OVlr 
_ l ent ) .  4 .500 leet; no ... 1 .  
4enen or na i l e  sens i t i ve 
arM' affected. 

S 1 t, Preparation 
iOGxll1l1t1 zone of noisl iltlPlct. 
2 .200 feet, � resi4encl5 or 
noise sensitive ",..u affKtac . 

4 . 3-38 

ALTERMTlVE FACILITY 

Srl"" 01 ,oo,al 
O.1 1Itery of brine to Dow p l ant 
would ",,"VI insignificant IX" 
pectat10n 01 brtne spi l l .  

Ra;o�:;�i. Sl�� T subs 1 dlnet 
caused by qround WI til .. \1111 th
drawl 1 for 1 eac!'l1nq. 

8rA:p 
O!:YtS1�jection 01' brine 

i s  not expected to affect .;round 
w. tar supp t 1Is"  potent hi I'or 
IdYlr,. 1lftpact l illli ted to tll'l .. 
1rltiQ" up o l d  un�lu99ed .... l 1 s .  

",,-r1nl rlmi "a 1 Constrvc�ion 
constructlon of a inar,n! til''' 
1111na1  would i rterllSe lII'Ii ss i ons 
offshorl but havi T i tt l e  efhct 
on concentrat i on at Fr"port. 

ROe�:f6��tP�? !."'f
t

Sf��Ta�1��sal 

rlt' WI tlr supp 1 y or bri nl 1 n
jlction NY doubl e  s i te emis
S i ons . �ol l utant concln�ratton 
srtoul d  relft&in wi thin standards 
in the absetlce of background 
po l l utAnts. 

Itt .. Wlttr S�pp1y Ind Srine 011posal 
s1iqritty ftCrlasea zone 01 notse 
l_ct duo to drl 1 1 1nq of brln' 
41190111 or rb .. ter su�p l )'  wel l s. 
no residencls or notse sensi tive 
artas afflKUd . 



TABLE 4 . 3- 2a 

OISCIPLlNE 

SOleies a.nd 
Ecosystems 

conti nued . 

,�v !RO!f'E�Jr OR SYSTEM 

Aquatic 
SI'"1l0S River 
Diversion Cl'lannel 
on" leW 

G. u l f  of "lexica 

S i te Lakes 
and PanCls 

Freeoort !nd 
Bruos Hartlo!'"s 

rtrrestr"1al 

Cl.arod La .. 

Wotl .... 

A C T ! V I T Y  A 'i O  
E X � E e T E D  ! � P A e T  

AL TER�AT:'1E FACIL :7Y 

S i te Preoara.t i on 
Destructi on of phytOD 1 ankton 
and zooplankton due to entra 1n
mant It wat.r intake during the 
two"yell'" 1 uc�fn9 �eriods . [mpac t 
on 1"'191°"11 biotic resoul"'ClIS 
cons idered ins iqn i f f c 4l1 t .  

Brin. Spi l l  
?os s i ble major 5Di l l  of brine 
into [C'1Ii fl"'Ofll brine di ffuser 
j:li�el in. cons idered rttrote. 
Loclt l y  si9ntt'icant aQuatic 
impacts cou l d  occur . 

Srin. Ji soosa l 
P 1 �e l i ne cons truction wou l d  
cause temporary l o s s  of ].1, 
.teras of bemtn1c cOI!II'II.In i t i lS .  

8r1ne Di sposal 

Srine et'f1uent cou ld aft'eet 
betlt!'!os cOI71nuni t i es ovwr several 
;,un�,d to seveI'"! 1 tl'louund acres . 
Sowe loss of bent!'los and o l ankton 
i n  the ill1'nedhU di ffuser area. 
S"'"' imcact on loca l ",ni te  snrilll) . 

>,panne construction lIo'Ou l d  
cause tl!mporary l o s s  of )05 
!c�ts of bent!'l'c cOll'lnun i ti es . 
:'he impact of brine effluent 
\IfOuld be Simi lar to tl'le pr-oposed 
:l1 ffu5er s f te.  

O i l  !nd Sri ne Soi l l s  
Pos slblt i'M)(Hnum cred i b l e  o i l 
or b,.ine spi l l  could dest!'"oy 
$fve!'"1 I !cres of bentl'lo$ 4nd 
same biota in ..,ate!'" :ol lJrlln .  

S i,��
n
��,al���ln 

impacts due to 
erosion !nd runoff '!'"om s i t e  
conSt!'"uction. 

S!'"1n. Soi 1 1  
HiJor brine spi l l  remotely 
poss 1 b l e �  s i gni ficant l os s  
of biota wo u l d  fol l "" .  

S i te P!'"eoara eion 
Very loca l .  sno,.t-term impacts 
due to drad9in9 activi t i es .  

S fC�s:r��a::t!��es due to faci l -
f ty construction.  Revegetation 
of 1 Icres I Hr. e t y .  Mi n i ma l  
ilftPlct impc!'"taftC I .  

arin. Spi l l  
Large bl"'int spi l l  could de
nroy several acres . 

Si� pre�lrat i on 
OSS 0 4 acres brackish ;narsl'l 

due to 'ac i l i ty constructi o n .  
Rft"lgetat10n of 1 acre l Hr.e ! y .  
"' 1  n1". 1 irRplct importance. 

Srinl Spi 1 1  
Large 6r, ne spi l l  could de
stroy severa 1 Icres. 
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I"!arine :ermi n4 1 
Construct10n of marine tennina 1 
'ac i l i t i es exDecttd �o .�aye minimal 
loea 1 .  S!'lort-term effect on ben
t!'los 11'1 offs!'lore waters . 

3l"'ine Disposal and Ra ... :.Jater Suopl y  
Loss of 61 acres of IM!'"shland 
due to construction af deep \IiIel 1 
injecti on system. 11 4cres could 
be returned to wetl and hao i tat . 
S 1m1 14!'" llftOict due to �e l l  f i e l d  
dev.lopalent far  ra" ..,,a t a r  iUOP 1 y . 
loca l l y s i g n i ficant imOlct on 
.... t l and prOdl.l c t w i ty and .'ao1 ta t .  



TABLE 4 . 3- 2a con ti nued . 

O!SC ! Pl;�E 

�atural olno 
Scenic Resources 

Soc ; oeconorni c 
Cond i t i ons 

E�VI�or:HENT OR S,{S7E� 

9rY4" Seach 

Oipel  tne Constructio" 

Lana Use 

Transportation 

.'oou lation and 
HOlJiin� 

EconCIfIY 

Ijovlitrnment 

A C T I V [ T Y  A ·'l D  
X P E C i E O  I M P A C T  

PROPOSED F)C:UTY 

S i te i'repara t i o n  
!'1 1 n o r  imptct on f4Ci l i ty uu 
due to neari)y construction. 

�ow Cl eari "9 
,"'I1nor 1mpaCt due to d i sp l acement 
of bird l 1 fe from nearby lftIr"shes . 

� 1 1  E:w 'f ronme�ts 79 acres of cleared land ana 
I1W.r'Sn develoPed a.djacent to 
extsti n� i ndustrial  l and.  

Potenti a l  for traffic conot!stion 
i n  F'rnport area . esce c i a l h  i f  
SEAOOCK i s  constructed s imul
taneous l y .  Tet'llDorary minor 
imoedi!l1ent to transi')Qr"tation i n  
tl'Ie Gu l f  .... h.!"I! construction 
takes p l ac e .  

'lo s i gn; f f ca n !  jmpacts ex·  
ole t e d  'j" : e s s  SEAOOC:< i s  
constructed s i mu l taneous l y .  

rotal construction · .... ages of 
57 . 3  '1\; 1 1 1 0 n .  �n i y  �art J( 
whicn wou l d  rema i n  i n  tne 
rr'!!eport area. 

Tax revenues due to increased 
local :Jurcnuers !xpec':!d to 
i!xC!e<1 cost of new ser v i c e s .  
Loss o f  � a x  �venues of S6� . OOO( 
year for 1 ife of pMjec t .  
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ALTERNAT IVE FAC!LITY 

3ri ne ); �OOSI 1 4n<1 �aw WI ter SUD 1 
nau d deep we or'ne l nJectlon 

or ground water \lf1 thdrawa 1 for 
184cn1n9 be s e l ected. imgaCts 
1 isted abo"'l would oe i ncreased tly 
perMPS .s.s ;nuch as a factor 0 f two . 

""arine 7erm1 n a l  
�fmi lar effects 'tII'Ou l d  accompany 
development of a marine termina l .  
except l and use 'tII'Ou l d  be l i tt l e  
changed . 



TABLE 4 . 3-2b 

· OISCIPI.!NE 

Geolo9Y and 
Lind F'ltatures 

S ummary of envi ronmentCl l  impacts ca used by  ooerati on 
of Bryan Mound SPR faci l i ti es .  

SUBJECT AREA 

aryan "1Ound and 
i!"lll1ediatt v i c i n i ty 

PROPOSED PHYSIC,\!. FAC IL ITY 

Cavern Cal 1 aan 
Remote 'Joss1611 1 ty of '-oof 
c o l l apse causing surface 
subs i dence dnd fOnnltion of 
4 �arge l a k e .  

ALTERNATIVE ?HYS ICAL FACI L !7Y 

Watt!' Q.uources Brazos River 
Oi ver'5 ion Channel 

Raj Joo�ocgu��6 V.,i tndrawn for 

A i l'"  qua l i ty 

Srazos Channa I 
and IC-' 

Gi.l l ' of Muico 

S i te !.akes 
and Ponds 

,:'rHPort and 
Brazos KarlJors 

Ground '..tater 

Oil �andl ing 
!nd S tOl"'4ge Arus 

o i l  d1 s p 1 4cement for 1 6 3  days ; 
expecttd t:o have m; n i;na i ef
fects on \ljlter C1ua l i ty .  

on and 8"';"8 501 1 1 5  
Very smaii POSS 1 0 1 i i ty )f 
o i l  JI" bri ne release.  

8,.. i"8 1iso0541  24.1),:)00 gPO brine di soOSd 1 
shou l d  'lave '1I i n i ma l  �ater 
Qua 1 i ty 'moacts duri"9 refi l l .  

01 1 and Srine 50t 1 1 5  
Oil s p l 1 : s  lIdj ,:ota l 2 .5CO 
barre l s . brine sp i 1 1 s  200 
Jarre l s  during projec'!'; : 1 fe
time; !ff'ecu not exoected 
to be s i gn i f i cant �n l ess o i l  
o r  orina reaches sna 1 low 
coasta 1 oays . 

016s!P�!1!.ar�ne tenninal -:ou l d 
reduce �o ta 1 J i l  spi l l  '�o 1 ume 
by 'TIOre than 50 percen t ,  

o n  dnd S r i n e  So1 : 1 s  
fmoacts from eXlJecttd o i l  -snd 
brine spi l 1 s  11� l i g 1 b l e .  ?os
Si b l e '/ery large s p i l l  .:ou t d  
seriously deqr�de \IIa t!!" Qua l i ty 
for �everal "ee!c:s or mont"s . 

"'Ia i n t enance )r-ed9i n9 
:-1a1 nt!nance dre<:lging imgacts 
i n s i gnifican t .  

01 1 loi l l s 
�1s My 'e " e l a t i 'tely 

fr'!quant though of sma 1 � lverage 
s i ze ( l .J50 ob!  in 50 s p i l l s  
during project : i feti me ) . 

O i l  and 3 r i n e  Sp i l l s 
'-Iery sllgh t chance of l ocal  ground 
water pol htion due to surface or 
o r i n e  o l l  sp i l l ; c o l l apse of elver" 
c o u l d  seriously degrade ground 
..... ater suoo l i es for- 8ruosport 
area bu t sue/'! an occurrence i s  
1'11 gl'l1 y  unl i k.e l y .  

8r6�:
p J!!T1S��jection ,snd brine 

del i very �o Dow shOu l d "ot 
have S 1 9Tl i f1eant imgacts . 

Subsidence 

�otal �mi 'i S i OnS 
ota ! em i s 3 1 0ns fro1l\ 1 5 3. :\1fM9 0 1 1  

Storage fJe i i  ; ty for 5 "'1 1 1  and 
.. 1 t/'!drawal cyc l es !Qual 25 , 1 iO tons , 
50 oercent :lue to Si'� i i te !xpa n S i o n , 
;:l1strioution of �, sS iO"S as ;o l 1 o�s:  
U 'Jercent ! n  Gu l f  J f  "1ext c o ,  25 
mi 1 es f'rom F reeDort; 2 'ercent in 
trans i t between 'Joen ;;'U 1 f !nd doc k 
S l t \! ;  ..17 ;:Ie'"cen! from aOCKS at ,::-"'ee
;:IOr-! ;  .1 ;:Iercent "'rom 3ryan .�Ound 
star-age s H e .  : .A 1 ;  �or �rojeo:t : i fe
time) . 
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Subs, dence potent i a l  greater 
tl'lan during l eachinq oecause 
of 1 ,000 ,000 SPO wi thdra\lfa l rate. 



TABLE 4 . 3-2b conti n ued . 

DISCIPLINE 

A.ir Quality 
(con t ' d )  

,"io i S !  L.tve! 

SOlC 1es and 
Ecosystems 

SUBJECT AREA 

01 1 Hand l ing and 
5 tor-age (cant ' d. ) 

A�uatic 
Brazos River O f"'flI"510" Channal 
and rew 

� 1 f  01 Meltico 

S i tl Lakes 
Ind ?onds 

E X P E C T E D 

PROPOSED PHYSICAL FACILITY 

r M P A C  T 
.... TERNATlVE PHYSICAL FACILITY 

Storage i n  Surge TankS 
Averaoe annua l l!misS1ons f""lftl f10atinq 
roof tanks at SrYi!!n �und equals 2') tans ; 
If withdrawal occurs . .... Ilue 15  36 tons. 

Dock. Transfer 
Hydrocarbon s tandards IxcHded 
up to 1 3  ki lometa!'"! from [)(lE 
docks; inter-action from other 
OOE sourees not considered 
Sign1f1cant . 

S torag8 S i te Opera t � on 
ko s1gnif, cant lncreaS! i n  
ambient sound t,ve l s  o n  01" 

adjacent to ':hl s i t e .  

R. a  ... IlI'ater Suop1v 
Q@stM.lction 0* iess than 1 per
cent of phytoplanKtol'l and 1;00" 
pl ankton popu lation i n  Brazos 
R.iver duri ng each 1 50 d.ay 
wi thdri!\ltl 1 peri od.  

0 1 1  ind Srine S o i l  los 
Possib,lity or major spi l l  of 
brine into Ie'" or of oil i nto 
Brazos from p i pel ine considered 
remote. \IIo u l d  cause loca l l y  
s i g n i ficant irrlDacts o n  aquatic 
l i fe. 

Srine 01 sp05a1 
Effluent could IUect olankeon 
and benthos over severa i 
hundred to pernaps one thousand 
acres during o i l  fi l l .  Should 
be significant only tlT'lTMtdi4te1y 
adjacent to d1 fful�r . 

0 1 1  and Br1ne Spi 1 1 s  
Expected brlne and 0 1 1  s p i l l  
volumes should no t  , 1 g n l flclntly 
affect marine biota. Estimated 
total of 2 . SJO barrels of o i l  
a nd  275 DarTel ! o f  ,a l t  water 
and bri n. dur1 ng proj act 1 i fe
ti ... . 
POSSible very large or Maximum 
credi bl e  o i l  or brine sp1 1 1  could 
"'VI s i gnificant impacts to sev ... 
eral thousand acres of sha l l a
water o r  Il'I4rsn i f  s o i  1 1  reaches 
snarl before c l elnu p .  

Oi l and 9rine S o i 1 1 s  
Vary h tt! e lmoact expec":ed 
based on prObabi l i ty of s p l l 1 s .  
Poten t i a l  for s i gn i ficant 1055 
of tHota.  ihouid a larg, s�1 l 1  
o f  bri ". 0 1"  0 i 1 occur . 
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�rfne Terminal 
Significant reducti on �69 perca" t )  
in t o u t  ""issions "'itn marine 
te",,1nal i standards e;.:ceedance 
OPlsho". '1fl"tual l 'l  e 1 imi"1 ted . 

8
.
ra��

i
��U�!w.

r gen,ratio" adds a 
l oc a l l y s i gn i f i cant sourc! of 
hydrocarbons ( 2 , 500 tons oV8r 
project l i fetime ) .  

8 M  ne 01 500'.111 
the a t temathe waul d 
han iMICts s1 1'111 l ar to 
the orooosed system. 

Marine ferminal 
Reduce coas ta 1 exposure to 
o i l  spi l l s  if marine tal"'!Tl.i nal 
d.e .... lopad . 



TABLE 4 . 3-2b con t i n ued . 

OISClPL:NE 

Soec;es a.nd 
Ecosystems 

(cont'd) 

Natural and 
SteRle Resources 

Socioe(onocn1c 
Envi ronment 

SUBJECT AREA 

Aquatic (cont ' d )  
Freeport o r  
Brazos Harbors 

flrres tria 1 

Coasta l Prairie 
and �rsh 

Bryan Beach and 
Coastal �rshes 

Economy 

E X P E C T E D  I � P A C T  

PROPOSED PHYSICAL FACIUTY 

Milintenance Dredging 
L.ocal, short-tem mai ntenanCI 
dredging illll'acts. 

D1to�:P��ntlm1nat1on of water 
.ith o i l  possi b l o .  

O i l  and 8rin. Spi l l s  
IlT'Ij:Ilcts primarily l imi ted to 
possible 0 1 1  or brine spi l l s .  
l i  ko I i  hood SITIIl l  but poss i b I e  
illl!lact loca l l y  s i gni ficant. 
especia l ly it' during spring 
season. 

011d;i��!S 
impacts l imi ted pri

mari l y  to possible l a rge o i l  
s p i l l  which could foul beaches , 
coat I!'IIrshes and contaminate 
water with oi l .  

Storagt S i te Empl oyment 
l oul .ag!S expected to bt 
approxllft1t.ly 192.000 during 
•• ch "",nth of oil fi l l  and 
.1tlldr ••• l .  11 7 .500 during 
standby storage. 
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ALTERNATIVE PHYSICAL FACILITY 

8rine �1 scosal and R.aw Water Supply 
Addh10nal mars" exposure to 
brine spi l l  if .. 1 1  supply or 
gro�nd .. ater i njection developed. 





4 . 4  ALTERNAT I VE S I TE - ALLEN DOME 

4 . 4 . 1 Impact of  S i te Preparat i on and Constructi on 

4 . 4 . 1 . 1  Land Features 

Proposed Fac i l i ti es 

Grad i n g  at the 1 84-acre Al l en dome al ternati ve SPR s i te wou l d d i sturb 

a bout 3 1  acres (Tabl e 2 . 4- 1 ) .  On-s i te fi l l  wou l d  total about 4 1 0 , 200 cy , 

most of wh i ch wou l d  be req u i red to el evate the p l ant area to el evati on 

22  feet to prov ide  freeboard for the 1 00 year fl ood . Of th i s  tota l , fi l l  

for roads , dri l l  pads , and other fac i l i t i es on-s i te wou l d be about 29 , 640 cy . 

Constructi on impacts of the two DOE tanker term i na l s i n  Freeport 
Harbor and the 5 . 8  mi l e  offshore br i ne d i ffuser are descri bed i n  paragraph  

4 . 3 . 1 . 1 .  

Constructi on of raw water and bri ne d i s posal  p i pel ines from Bryan Mound 

to the Al l en dome s i te and the three back-up bri n e  d i s posa l  wel l s  wou l d  

temporari ly  affect 1 25 acres i n  a 1 00 foot r i ght-of-way . Excavati on vo l ume 

i s  estimated at 1 49 , 060 cy . 

Cons tructi on of the b i -d i recti ona l crude o i l  p i pel i nes between S EAWAY 

Tank  Farm and the s i te requ i re an add i t i onal excavat i on of 42 , 240 cy . 

Leach i ng of up  to twe l ve storage cav i t i es at the Al l en dome s i te woul d 
i n vol ve remova l of 1 00 MMB ( 20 . 8  x 1 06 cy ) of sal t .  Suffi c i ent s pace wou l d  
b e  l eft between cavi t ies  to preserve structural i ntegr i ty .  

A h i g h-vol tage transmi s s i on l i ne l i n k i ng  the s i te wi th Commun i ty 

Servi ce El ectr i c  & Gas Company ' s  s ubstation i n  Wes t  Col umb i a  wou l d  

req u i re a uti l i ty corridor .  

Al ternat i ve Fac i l i ti es 

Four a l ternati ve raw-water s upp ly  systems were con s i dered : ( 1 ) deve l op

ment of  a we l l  f i el d wou l d  requ i re 22 acres and 28 , 800 cy of excavati on ;  

( 2 ) u se  of San Bernard Ri ver water wou l d  req u i re cons tructi on of an i ntake 
system , a desander , a several acre s po i l  area and a s hort p i pel i ne ( l es s  

than 1 / 2  mi l e ) ;  (3 ) water from the Gu l f  o f  Mexi co v i a  a p i pe l i ne a l ong the 

east bank of the San Bernard Ri ver woul d req u i re approx imate ly  1 41 acres of 
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oTf�shore and 93  acres of onshore r i ghts-of-way , i n  add i t ion to a 

desander and spoi l area ; (4 ) wi thdrawa l of water from the Brazos Ri ver 

above Freeport woul d a l so  req u i re constructi on of an i ntake system , a 
desander ,  a several acre spoi l area and a 5 mi l e  p i pel i ne .  

Bri ne d i s posal  a l ternati ves wou l d have the fo l l owi ng impacts : 
( 1 ) i nj ection i n to deep sa l t water beari ng sands wou l d req u i re d i s turb

ance of 1 9  acres  off-s i te and about 1 9 , 000 cy of excavat i on to construct 

the dri l l  pads and for p i pel i ne i nstal l at i on ; ( 2 ) bri ne d i s posal  d i rectly 
to the Gu l f  wou l d  uti l i ze the same p i pel i ne ri ght-of-way al ong the San 

Bernard Ri ver as the Gu l f  water supp ly al ternati ve ; and ( 3 )  brine d i sposal  

to a d i ffuser 1 2 . 5  mi l es offs hore from Bryan Mound wou l d  have impacts as 

d i scu ssed in Section  4 . 3 . 1 . 7 . 

On - s i te power generati on wou l d req u i re no add i t i onal l and d i sturbance 

outs i de the pl ant area . 

Al ternati ves to the crude o i l d i stri bution system are d i s cu ssed i n  

paragraph 4 . 3 . 1 . 1 . 

4 . 4 . 1 . 2  Water 

S i te preparation and con structi on of the proposed fac i l i t i es at Al l en 
dome may impact several  water bod i es , i nc l ud i ng the San Bernard R i ver , 
Jones Creek ,  the I ntracoastal  Waterway , the Brazos R i ver Di vers i on 

Channel , Freeport Harbo r ,  the l a kes  and ponds at Bryan Mound , the Gul f 
of Mex i co ,  and vari ou s ground water aqu i fers . 

Raw Water Wi thdrawa l 

The potent ia l  impacts on water qual i ty i n  the Brazos R i ver Di vers i on 
Channel due to raw water wi thdrawal are descri bed i n  paragraph 4 . 3 . 1 . 2 .  

Bri ne Di sposal  

The potenti a l  impacts on water qual i ty in the Gu l f  of Mexi co and 

in the deep aqu i fers are descri bed in paragraph 4 . 3 . 1 . 2 .  

Constructi on of DOE Docks 

The potenti a l  impacts on water qual i ty in Freeport Harbor are 

descri bed i n  paragraph 4 . 3 . 1 . 2 . 
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Constructi on of  Surface Fac i l i t i e s  at Al l en Dome 

S i te preparat ion and constructi on acti vi t i es at Al l en dome wou l d 

requ i re d i sp l acement of approximate ly  38 , 000 cy of earth . Natura l  s i te 

dra i nage i s  toward the San Bernard R i ver . Standard engi neeri ng  control 

tec hn i ques ( i nterceptor d i tc he s , d i kes , and sed imentat ion pond s ) wou l d 

be uti l i zed to prevent s i gn i fi cant degradati on of water qual i ty from 

s i te runoff . 

Construct i on of O i l , Bri ne and Water Supply P ipe l i ne s  

The proposed water s uppl y ,  bri ne d i sposal , and crude o i l  p i pel i nes 

woul d cros s  the San Bernard Ri ver ,  east of the s i te .  The water supply 

and bri ne p i pel i nes  wou l d a l so cross  Jones Creek and the Brazos Ri ver 

D i vers ion  C hannel between the S EAWAY Tank  Farm and Bryan Mound . 

Trench excavat ion  across  the water courses wou l d  create i n creased 

turbi d i ty and rel ease sol ubl e s ubstances from the s ubstrate to the water 

col umn . Impacts wou l d be temporary and l ocal i n  extent .  

There s hou l d be no impact on ground water suppl y o r  qual i ty due 

to p i pel i ne i n sta l l at ion . 

Acc i denta l Bri ne Rel ease 

A pos s i b l e  bri ne (or  raw water )  s p i l l  cou l d affect the San Bernard 

R i ver , Jones Cree k ,  the Brazos R i ver Di vers ion  C hannel , l a kes  and ponds 

on  Bryan Mound , the I ntracoastal Waterway , or the Gul f of Mex i co .  

The estimated quanti ty o f  bri ne that coul d be sp i l l ed duri ng  l each i ng 

of  Al l en dome expans i on cav i ti es  i s  up to 50 barrel s i nto Gul f waters 

and up  to 1 20 barrel s on l and or i n  water bod i es between Bryan Beach and 

Al l en dome . In addi t i on , an estimated 1 20 barrel s of raw water cou l d  be 

s p i l l ed from the raw water supp ly  system . Max imum cred i bl e  s p i l l s  of 

up to 3 0 , 000 barre l s are con s i dered pos s i b l e ,  though very un l i kely .  

Loca l recharge o f  near surface aqu i fers has been found to be mi n ima l , 

so potent i a l  s eepage from the membrane l i ned brine p i t or mi nor p i pel i ne 

s pi l l s  are l i ke ly  to have negl i g i bl e  impact of water qual i ty .  A bri ne 

s pi l l  at the s i te or a l ong the d i sposal p i pel i ne cou l d  l ocal ly  impact 

s ha l l ow aqui fers . 
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Hurri cane surge stu d i es i nd i cate that the 1 00 year fl ood el evati on 

at Al l en dome i s  +1 4 . 0  feet MSL , excl ud i ng wave runup . As the bri ne pond 

wou l d  be el evated to el evat ion +22 feet MSL , there i s  l i tt l e l i kel i hood 

of a storm i nduced fa i l ure res u l t i ng  i n  a rel ease of bri ne . Shou l d a 

s torm surge of suffi c i ent mag n i tude breach  the pond , however , impacts 

caused by l os s  of the br i ne wou l d  be sma l l compared wi th  the attendant 

storm wave and sa l t water damage .  

Al ternati ve Fac i l i t i es 

Al ternati ve raw water systems for cavi ty l each i ng i nc l ude : ( 1 ) wi th

drawa l of sa l i n e  ground water ; ( 2 )  wi thdrawal of water from the San 

Bernard Ri ver adj acent to the s i te ;  ( 3 )  wi thdrawa l of water from the Gul f 

of  Mex i co ;  and  ( 4 )  w ithdrawa l of water from the Brazos Ri ver above 

Freeport . Wi thdrawa l of ground water i s  feas i b l e  but has the potent ia l  

of  l ower i ng the p i ezometr i c  head , thu s  a l l ow i ng  sa l i n e  water i ntru s i on 
and l and s ubs i dence . The San Bernard R i ver i n  the v i ci n i ty of the s i te 

i s  a t i da l  estuary .  Wi thdrawa l of water for l each i ng wou l d  i nduce a 

somewhat greater i nfl ow of Gu l f  waters and wou l d probab ly  i ncrease 

average sa l i n i t ies  dur ing  wi thdrawa l s .  Constructi on of a p i pel i ne a l ong  
the east  ban k  of the San  Bernard R i ver to the Gul f of Mexi co for wi thdrawal 

of ocean water woul d create sed i mentation  and other normal constructi on  

i mpacts on the San Bernard Ri ver and near s hore Gu l f  waters duri ng  and 

i mmed i ately fo l l ow i ng  p i pel i ne i nstal l at i on . Use of a s eparate raw 

water i n ta ke o n  the Brazos Ri ver wou l d  be feas i b l e ,  except that prev i ou s  

water s upp ly  commi tments may l imi t water avai l abi l i ti es dur i n g  l ow 

fl ow peri ods . 

Al ternat i ve bri ne d i sposal sys tems i nc l ude : ( 1 ) deep wel l i nj ecti on ; 

( 2 ) d i s posal  d i rectl y to the Gu l f  through a p i pel i ne a l ong the east ban k 
of the San Bernard R i ver ; and ( 3 )  d i s posal  through a d i ffuser 1 2 . 5  mi l es 

offshore from Bryan Mound . The impacts of bri ne i nj ecti on to sa l i ne 
water beari ng sands are d i scus sed i n  paragraph 4 . 3 . 1 . 2 .  Bri ne  d i s posal  
to  the Gu l f  wou l d  use  the same p i pel i ne r i g ht-of-way as i nd i cated above 
for water wi thdrawa l . Impacts of th i s  a l ternat ive  and the 1 2 . 5  mi l e  

d i ffuser offshore of Bryan Mound wou l d  be s i mi l i ar to those descri bed i n  
paragraph 4 . 3 . 1 . 2 for the proposed bri ne d i s posal  sys tem . 

Al ternat i ve crude o i l d i stri bution methods are descri bed i n  para

graph 4 . 3 . 1 . 2 . 
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4 . 4 . 1 . 3  Ai r Qua l i ty 

Ai r qua l i ty impacts res u l t i ng from s i te preparation and constructi on 

of the proposed fac i l i t i es at the Al l en dome a l ternati ve SPR s i te wou l d 

be s imi l ar to those d i scussed i n  paragraph 4 . 3 . 1 . 3 ,  where i t  was concl uded 
that a i r  qual i ty impacts wou l d be m ino r .  

Add i tional  emi ss ions from construction o f  a 1 0  mi l e  raw water p i pe

l i ne to the Gu l f  of Mex i co wou l d be a rel at i ve ly i n s i gn i f icant source of 
pol l utants . 

4 . 4 . 1 . 4 No i se 

S i te preparation and constructi on at Al l en dome wou l d adversely 

i mpact ambi ent sound l eve l s  in  the v i c i n i ty .  The i ncrease i n  noi se 

resu l ti ng from these acti v i ti e s , wi th the exception of pl ant fac i l i ty 

constructi on , wou l d be s imi l ar to those d i scussed i n  paragraph 4 . 3 . 1 . 4 . 

For construction  of fac i l i t i es connected wi th the Al l en dome s i te ,  
the no i se impact zone rad i i  are : 

Area 
Al l en dome s i te 

P i pel i ne rou tes 

Freeport Harbor 

Construction Acti v i ty 

Dri l l i ng new we l l s  

Construction of su pport 
fac i l i t i e s  

Layi ng of p i pe 

Access road constructi on 

DOE doc k construction 

Impact Zone 
Rad i us ( ft )  

4500 

2000 
1 800 

1 400 

2200 

Approximately 1 6  res i dences south of Al l en dome m ight be exposed to 

i ncreased sound l evel s .  As the construction  acti v i t ie s  wou l d occur  over 

an  estimated 1 5  month per iod , th i s  impact woul d be on ly of s hort term 

s i gn i f icance . 

Constructi on of an a l ternati ve raw water or br i ne d i sposal  wel l 
f ie l d i n  the v i c i n i ty of Al l en dome wou l d contri bute no i se l eve l s  of a 

magn i tude s i mi l ar to the ons i te acti v i t i es . The zone of impact wou l d 

then be extended further to the east i n  a sparsely i n habi ted area of 
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marsh l and and coastal  pra i r i e .  Construct ion o f  the a l ternat i ve p i pe

l i nes  to the Gu l f  wou l d i ncrease noi se l evel s at Bernard Acres very 

bri efly ( 2  to 3 days ) . Construct ion  of an offshore termi nal  wou l d have 

no measurabl e effect on onshore no i se l evel s .  

4 . 4 . 1 . 5  Ecosystems and Spec i es 

S i te preparat ion  and construct i on of  the a l ternati ve SPR fac i l i ti es 

at  Al l en dome wou l d affect both terrestr i a l  and aquati c resources i n  

the area . Terrestri a l  habi tats potenti a l ly  affected i ncl ude undevel oped 

coasta l  pra i ri e  gras s l an d ,  fl uv i a l  wood l and , and brack i s h  marsh .  Aquati c  

habi tats i ncl ude the San Bernard R i ver ,  Jones Cree k , the Brazos R i ver 

Di vers i on Channel , the I ntracoastal  Waterway , the l akes and ponds at 
Bryan Mound , Freeport Harbor , and the near s hore Gul f of Mex i co .  

Devel opment of the Al l en dome s i te wou l d affect rel at i ve ly  undevel oped 

l ands of moderate to h i g h  natural  producti vi ty .  

I n  the fo l l owi ng s ubsecti ons ,  potenti a l  impacts on ecosystems and 

s pec i es are treated accordi ng to spec i fi c  aspects of fac i l i ty devel opment . 

Raw Water Wi thdrawal 

The potent i a l  impacts on spec i e s  i n  the Brazos Ri ver Di vers ion  
Channel are descri bed i n  paragrap h  4 . 3 . 1 . 5 . 

Bri ne Di sposal  

The potenti a l  impacts on spec i es in  the Gul f of  Mexi co are descri bed 

i n  paragraph  4 . 3 . 1 . 5 .  

Construction  of DOE Doc ks 

The potenti a l  i mpacts are descri bed i n  paragrap h  4 . 3 . 1 . 5 .  

Construct i on of Surface Fac i l i t i es at Al l en Dome 

Faci l i t i e s  con structed at Al l en dome that wou l d have a potenti a l  
i mpact on  the s i te ecol ogy i ncl ude the pump house and contro l bu i l d i ng s , 
t he cavern wel l heads and brine d i sposal wel l s ,  acces s  roadways , the bri ne 

pond , and a uti l i ty power corr i dor . 
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The Al l en dome storage faci l i t ies woul d be l ocated on a 1 84-�cre 

tract con s i st i ng most ly  of coasta l  pra i ri e  and fl uv i a l  wood l and s .  The 

p l ant a rea , eq u i pment yard , and 1 2  new entry we l l s  wou l d  reduce the 

coasta l pra i r i e  hab i tat  by 28 acres . The l os s  of th i s  hab i tat i s  not 

s i gn i ficant when compared wi th the tota l acreage of s imi l a r  coasta l  

pra i ri e  hab i tat i n  Brazor ia  County .  I n  add i t ion  to hab i tat l os s , the 

d i rect effects of construct ion act i v i ti es wo u l d  i nc l ude forced mi gration  

and the l os s  of  food , cover , and breed i ng areas for many sma l l er an imal s .  

Fo l l owi ng  con struct i on , some wi l d l i fe spec i es wou l d  return to the s i te .  

S i te c l ear i n g  co u l d  a l so res u l t i n  i ncreased ero s i on bu t thi s impact 

s ho u l d  be of a mi nor and temporary nature . 

Cl eari ng  the l and  for the ut i l i ty corr i dor wou l d  cause m i n imal  l os ses 

of hab i ta t ,  as  l i ttl e ground di s ruption wou l d  occur . The most s i gn i fi cant 

and l ongest l a s t i n g  impacts wou l d  be to wooded areas s hou l d  they be 

c l eared . 

Con struct ion  of P i pel i nes 

A tota l of 99 acres woul d be requ i red for constructi o n  of the 

proposed raw water , br i n e ,  and crude o i l  pi pel i nes between the Al l en dome 

s i te and the S EAWAY Tan k  Farm .  Between SEAWAY a nd  Bryan Mound , the raw

water and bri ne p i pel i nes woul d be constructed wi t h i n  an ex i st i ng ri g ht
o f-way . Con struction acti v i t i es a l ong  the ri ght-of-way wou l d  impact 

coasta l pra i r i e ,  fl uv i a l  and oa k wood l ands , and brac k i s h  mars h hab i tats . 

There are s i x  wa ter cros s i ngs  a l ong  the r ight-of-way . 

Construct ion  acti v i ti es woul d temporar i l y  d i sp l ace wi l d l i fe from the 

immed i ate v i c i n i ty of the ri g ht-of-way and wou l d  el im i nate most usefu l  

hab i tat unt i l regrowth of vegetati on . 

S i gn i ficant a l terations  of dra i nage pattern s co u l d  resu l t i n  l ong

term hab i tat a l terations  wi th i n  and  beyond the  confines  of the  proj ect 

s i te .  However , except for el imi nat ion of woody vegetation , much  of the 

r i g ht-of-way , espec i a l ly  in the coastal pra i r i e ,  woul d revert to nea rly 

pre-ex i st i ng cond i t i on s .  Th i s wou l d  be parti cu l ar ly true if ma i ntenance 

c l ear i n g  were mi n imi zed to a l l ow growth of natural shrubs , ta 1 1  gras ses , 

and other vegetat ion  ea s i ly c l eared i n  case of need for p i pel i ne acces s . 
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Bru s h  and trees removed from the ri g ht-of-way i n  woodl and areas 

wou l d  resu l t i n  a permanent l os s  of th i s  habi tat to woodl and spec i es , 

espec i a l ly  arboreal wi l d l i fe .  

Con structi on i n  mars h l ands and across  creeks and ri vers wou l d  

res u l t i n  the temporary l oss  of bottom habi tat and resuspen s i on of any 

heavy meta l s ,  pes t i c i des , or other pol l utants i n  bottom sed iments . 

Sed imentati on  from l and runoff wou l d have a vari ety of effects ,  i nc l udi ng 

l os s  of producti v i ty ,  bury i ng of the benthos , and i nterference wi th 
resp i rati on of f i s h  and amph i bi ans . These impacts wou l d  permanently 

a l ter some smal l va l uabl e wetl ands i n  the v i ci n i ty ,  reduci ng the reg i onal  

supp l y .  

Acc i dental Bri ne Rel ease 

The most l i ke ly  l ocati on for a l arge br i ne s p i l l  wou l d  be ons hore 
between Al l en dome and Bryan Beach . In  such  an event ,  the bri ne  cou l d 

affect coastal pra i r i e  or brac ki s h  mars h habi tats , the San Bernard 

Ri ver , Jones Cree k ,  the Brazos Ri ver Di vers i o n  Channel , the l a kes on 

Bryan Mound , or the I ntracoastal Waterway . 

The potenti a l  impacts of such an occurrence are descri bed i n  

paragraph  4 . 3 . 1 . 5 .  

Al ternati ve Faci l i ti es 

Fou r  al ternative  raw water supply systems were con s i dered : ( 1 ) wi th

drawa l of sal i ne ground water ; ( 2 )  wi thdrawa l of water from the San 

Bernard Ri ver adj acent to the s i te ;  ( 3 )  wi thdrawa l of water from the 

Gu l f  of Mex i co ; and ( 4 )  wi thdrawa l of water from the Brazos Ri ver above 
Freeport . Wi thdrawa l of ground water wou l d requ i re constructi o n  of a 

wel l fi e l d and d i s rupt 22 acres of coastal  pra i r i e  habi tat . The San 
Bernard a l ternati ve wou l d  d i s rupt 5 acres of on-s i te coastal pra i ri e  

habi tat and one acre of fl u v i a l  woodl ands . The p i pel i ne to the Gu l f  
wou l d  i ncrease sed imentation  and res u l t i n  other cons tructi on  impacts 
a l ong the east ban k  of the San Bernard Ri ver i n  an area tota l i ng 234 

acres . The Brazos Ri ver al ternati ve wou l d  impact a total of 1 06 acres 
of fl uv ia l  and oa k woodl and and coasta l  pra i ri e  habi tat a l ong � 5 -mi l e  

p i pel i n e .  
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Al terna t i ve br i ne d i sposal  methods i nc l ude deep wel l i nj ecti o n , 

d i ffus i on i n  the Gu l f  south of Al l en dome , and use of the 1 2 . 5 mi l e  

d i ffuser south o f  Bryan Mo und . Deep wel l i nj ection wou l d  cause the l os s  

of  an  add i ti onal  1 9  acres o f  coastal  pra i ri e  habi tat .  Bri ne  di sposal 

d i rectly to the Gu l f  wou l d  use the same p i pe l i ne ri ght-of-way as i nd i cated 

above for water wi thdrawa l . Impact of thi s a l ternati ve wou l d  be the 

same as those descri bed i n  paragrap h 4 . 3 . 1 . 5  for the proposed br i ne 

d i s posal  system . The impact of the 1 2 . 5  mi l e  d i ffuser i s  a l so descri bed 

i n  paragraph  4 . 3 . 1 . 5  for a l ternative  fac i l i t ie s , and i n  Append i x  G .  

Al ternat i ve crude o i l  d i stri buti on methods are descri bed i n  para

graph 4 . 3 . 1 . 5 . 

4 . 4 . 1 . 6  Natura l and Scen i c  Resources 

Cons truct ion  at the Al l en dome s i te and a l ong  the pi pe l i ne route 

wou l d have a noticeabl e temporary effec t on some l ocal natura l  resource 

a nd recreationa l  area s i n  Brazor ia  County .  Construction  acti v i ti es 

wou l d  temporar i l y  d i srupt hu nti ng and fi s h i ng act i v i ti e s  adjacent to the 

s i te and a l ong  the p i pel i ne ro ute . 

Construct ion  acti v i ty woul d a l so have a negat ive but temporary 

effect on  l ocal  amb ience .  Res i dents i n  the sma l l  subd i v i s i on nearby 

woul d be s ubj ected to con struction no i se ,  dust , v i bration  and fumes . 

Construct ion  a l ong the p i pel i ne r i g ht- of-way wou l d  d i sturb the undevel oped 

q ua l i ty of the coasta l  pra i r i e  and mars h env i ronments cros sed . There 

may be some temporary d i s rupt ion  of wi l d l i fe i n  porti ons of the San 

Bernard Nati onal  Wi l d l i fe Refuge from ons i te cons tructi on no i se .  

Deve lopment of an  a l ternat i ve raw water supply o r  bri ne i nj ect ion  

f i e l d  ea st of Al l en dome wou l d  not  s i gn i fi cantly affect natural or  
scen i c  resources . Constructi on  of pi pel i nes to the 'Gu l f wou l d  temporar i l y  

d i sturb res i dents o f  Bernard Acres and mi ght di srupt wi l d l i fe popu l at ion  

i n  the nearby Sa n Bernard Wi l d l i fe Refuge . 

4 . 4 . 1 . 7  Arc haeo l ogical , H i stori ca l  and Cu l tural  Resources 

No s i gn i fi cant impacts on archaeol og i ca l , h i storica l  or cu l tural 

resources are expected from construct i on of the proj ect or i t s a l terna

t i ves . I f  SPR  expans ion  at Al l en dome were sel ected , the s i te and 
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p i pel i n e  routes wou l d  be surveyed for the i r  potent i a l  archaeol og i cal , 

h i s tori cal , or  cu l tural resources pri or to constructi on . Compl i ance 

wou l d  be made wi th the prov i s i on s  of Executi ve Order 1 1 593 . 

4 . 4 . 1 . 8  Soc i oeconom i c  Envi ronment 

Land Use  

Devel op i ng the  Al l en dome s i te woul d change the pr imary l and u se  of 

the s i te ,  the p i pel i ne routes to SEAWAY Tan k  Farm , and the p i pel i ne routes 

to the Gu l f d i ffu ser from a non-cu l t i vated graz i ng area to an i ndustr i a l  

area . Other p i pel i ne routes requ i red fo l l ow establ i s hed r i ghts -of-way and 

wou l d  not a l ter present l and  uses . 

Al ternati ve devel opment pl ans wou l d impact l and u s e  to the extent 

that add i t i onal  u ndevel oped l and wou l d  be converted to i ndustri a l  use . 

Transportat i on 

Dur i ng the construct i o n  per i od , traffi c wou l d  i n crease  on  the maj or 
h i g hways and roads serv i c i ng Al l en dome . Impacts wou l d  be most noti ceab l e  

d u r i ng the fi rst year of construct i on , when the l argest number of workers 
wou l d  be commut i ng . Constructi on  crews wou l d  be worki ng l ong s h i fts , 

however , and thei r commuti ng hours wou l d  not be expected to confl i ct 

with  other commuters . Duri ng the peak constructi on month over 500 
wor kers wou l d  commute to the s i te dai l y ;  add i ti onal  traff i c  wou l d  be 

generated by truck  traffi c to the s i te .  Wh i l e  the capaci t i es o f  exi st i ng 

roads are un l i ke ly  to be exceeded i n  the proj ect area , some congesti on  

may occur at s h i ft changes . I t  i s  anti c i pated that i n  non-peak hours , 

traff i c  i n  the proj ect area wou l d  be on ly  mi n i ma l ly i mpacted . 

The proj ect wou l d have a smal l impact on  waterborne transportati on 
i n  Freeport Harbor ,  caused by an i ncrease i n  tan ker traffi c .  The worst 

case i ncrease i n  tan ker traffi c dur i ng the i n i t i a l fi l l  ( as s umi ng a 

tan ker capac i ty of on ly  32 , 000 DWT , or 2 54 , 000 bbl of oi l ) wou l d  average 
about one tan ker every day . 

Waterborne traffic  i n  the area may be temporari ly d i s rupted duri ng 

p i pel i ne constructi on across  navi gabl e waterways . Barges may be u sed to 
transport construct i on mater i a l s to the s i te on the San Bernard Ri ver . 

Construct i on of a l ternati ve water suppl y ,  bri ne  di s posa l and o i l 

d i s tr i but ion  fac i l i ti es cou l d  affect the area ' s  transportat ion  cond i t i on s  
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because of  the add i t iona l  workers and materi a l  · that wou l d  be req u i red . 

Impacts s hou l d  not be s i gn i fi cant . 

Popu l at ion and Hous i ng 

The potenti a l  impacts on popu l ation and hou s i ng wou l d  be s imi l ar to 
those descri bed i n  paragraph 4 . 3 . 1 . 8 . 

Economy 

Potent i a l econom ic  impacts are descri bed i n  paragraph 4 . 3 . 1 . 8 .  

Government and Publ i c  Serv i ces 

Construction of the SPR fac i l i ties  at Al l en dome wou l d  i nvo l ve the 

remova l of 1 84 acres from the property tax ro l l s  of Brazoria  County .  

As suming that the l and a t  Al l en dome ha s a fa i r  market va l ue o f  $ 1 000 

per acre , the tax l oss  to the county wou l d  be $530 per year ,  for the 

l i fe of the proj ect .  

Potent i a l  p roj ect impacts on l ocal  publ i c  serv i ces are the same as 

those descri bed in paragraph 4 . 3 . 1 . 8 . 

4 . 4 . 2  Impact from Operation and Standby Storage 

Devel opment of a 1 00 MMB storage capac i ty at Al l en dome woul d 

ens ure that ,  i n  the event of an o i l  supply i nterrupt i on ,  a tota l 1 63 MMB 

of o i l  wou l d  be ava i l a b l e  from the Seaway Group SPR fac i l i ti e s  for 

del i very to the S EAWAY P i pel i ne or to tankers v i a  Freeport Harbor . O i l  

wou l d  probab ly  be pumped preferentia l ly from Al l en dome to SEAWAY Tank 

Farm for p i pel i ne transport north ; o i l in excess of SEAWAY capac i ty ( 600 

MB per day ) wou l d  then be pumped to the tanker dock a l ong wi th o i l from 

the Bryan Mound early storage p hase fac i l i t i es .  Unt i l  a n  o i l supply 

i nterrupt ion  occurred , the fac i l i t i es at Al l en dome woul d be ma i nta i ned 

i n  a cond i tion  of standby read i ness . 

P r i nc i pal  envi ronmenta l impacts wou l d  be those associ ated wi th o i l  

o r  bri ne spi l l s  and wi th hydrocarbon emi s s i ons . 

4 . 4 . 2 . 1  Land Features 

Effects of norma l operatjon and standby storage on l a nd features 

are expected to be m i n ima l . Soi l s  wou l d  stab i l i ze soon after revegetation . 

T he pos s i bl e  impacts of the improbabl e occu rence of a cavern col l apse 
are descri bed in paragraph 4 . 3 . 2 . 1 .  
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Use  of a l ternat i ve fac i l i t i e s  wou l d have no impact on  l and  features  

dur i ng  proj ect operat ion or s tandby storage . 

4 . 4 . 2 . 2  Water 

Impacts on  water resources duri ng  operation  of the Al l en dome 

faci l i ty coul d  resu l t from raw water wi thdrawal , bri ne d i sposal , mai n tenance 
dredg i ng at  doc k  s i te s ,  and  pos s i bl e s p i l l s  of o i l or bri ne . 

Raw Water Wi thdrawa l 

Raw water for d i sp l a c i n g  the s tored o i l  duri ng an o i l suppl y i n ter

rupti on  wou l d  be obta i ned from the i ntake on  the Brazos Ri ver D i versi on  

Channel . S i nce the amount of o i l  to be wi thdrawn from the a l ternati ve 

SPR s i te and the Bryan Mound  early storage phase cav i t ie s  wou l d total 

1 63 MMB ( 1 00 MMB from expanded SPR s torage and 63  MMB from earl y storage ) ,  
the water wi thdrawal rate wou l d be 1 MMB per day ( 65 cfs ) for the 

1 63 day wi thdrawal peri od . Thi s  i s  a 87 percent greater  rate than 

duri ng  l each i ng , but i t  i s  s ti l l  l es s  than 1 percent of the normal 

da i ly d i s charge of the Brazos . Even duri ng l ow fl ow peri ods , thi s wi th

drawa l rate s ho ul d not i nduce any measurabl e i ncrease in  Gu l f water fl ow 
up the r iver .  Water qual i ty and quant i ty i n  the l ower Brazos R i ver s hou l d 

thus  not be measurab ly  affected by raw water wi thdrawa l . 

Bri ne  Di sposal  

The potent i a l  i mpacts on  water qual i ty in  the Gul f of Mexi co and 

i n  the deep sa l t water bear i ng  sands are descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Ma i ntenance Dredg i ng 

The potenti a l  i mpacts o n  water qual i ty i n  Freeport Harbor are 
descri bed i n  paragraph 4 . 3 . 2 . 2 . 

Acci denta l  Oi l Rel ease 

Duri ng  proj ect operat ion , o i l s p i l l s  cou l d occur i n  the Gu l f of 

Mexi co ,  i n  Freeport Harbo r ,  a l ong the pi pel i nes  connecti ng the s torage 

s i te wi th the DOE tan ker docks and wi th SEAWAY Tan k  Farm , from the wel l s  
at  Al l en dome , or  from o i l s urge tan ks  at  Bryan Mound . A s ummary of the 

o i l  s p i l l  expectati on  model projecti ons  i s  g i ven i n  Secti on 4 . 2 .  
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The probabl e movement of s p i l l s  occurri ng east of the S EAWAY Tank  

Farm i s  descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Sp i l l s  a t  the Al l en dome s i te not conta i ned wi th i n  the d i k i ng wou l d  

enter the San Bernard R i ver watershed ; the most  l i ke ly  dra i nage path i s  

an  exi s ti ng swa l e  wh i ch passes  through a s u bd i v i s i on ( Bernard Acres ) 

and enters the r i ver near a mar i n a .  S pi l l s  from the pi pel i ne route 

west  of the commun i ty of Jones Creek cou l d  e i ther enter the San 
Bernard R i ver waters hed or d i ffuse  southward i nto marsh l ands between 

the r i ver and the proposed S EADOCK termina l  s i te .  

O i l s p i l l s  are most  l i ke ly  to reach the Gu l f  o f  Mex i co on ly  from 

tanker sp i l l s .  

O i l weatheri ng proces ses  and d i spersa l c haracter i s t i cs , and the 
potenti a l  impact of o i l  sp i l l s  are descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Acc i denta l Bri ne or Sal i ne Raw Water Rel ea se 

Duri ng project operation , brine s pi l l s  cou l d  occur from the bri ne 

d i sposal  p i pel i ne or the on- s i te bri ne p i t ;  raw water cou l d  be s pi l l ed 

from the raw water s upp ly  l i ne or ,  dur i ng s tandby storage , from the 
bri ne d i sposal  l i ne . A s ummary of bri ne s p i l l expectation  model 

projecti ons i s  provi ded in Section 4 . 2 .  

The probab l e movement of s p i l l s  occur ing  ea st of the S EAWAY Tank 

Fa rm i s  descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Sp i l l s  a t  the Al l en dome s i te not conta i ned wi th i n  the d i k i ng wou l d  
enter the San Bernard R i ver watershed ; the most l i ke ly  dra i nage path i s  

an exi st i ng swa l e wh i ch passes through Bernard Acres subd i v i s i on and 

enters the r i ver near a mar i na . Sp i l l s  from the p i pe l i ne route west  of 

the commun i ty of Jones Creek cou l d  e i ther enter the San Bernard Ri ver 

watershed or d i ffu se southward i nto mars h l ands between the r i ver and the 

proposed S EADOCK termi nal s i te .  

The potenti a l  impacts o f  bri ne and raw water s p i l l s  are descri bed 
i n  paragraph  4 . 3 . 2 . 2 .  
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Fl ood Hazards 

Surface fac i l i t i es at  Al l en dome wou l d  be subject to potenti a l  

fl ood i ng caused by hurri canes or trop i cal  s torms . S urface el evati ons  

over the dome vary from a to 6 feet MSL . A storm l evee wou l d  be 

constructed around fac i l i t i es at Al l en dome to a he i g ht of +22 feet MSL . 

Al l pl anned SPR  fac i l i t i es at Al l en dome wou l d  be l ocated beh i nd the 

protect i ve storm l evee ( F i gure 2 . 5- 5 ) . T he cal cu l ated l Oa-year fl ood 

l evel at Al l en dome i s  +1 4 feet MSL , excl ud i ng wave runup , so there i s  

l i ttl e l i kel i hood of storm-i nduced fa i l ures . 

Potenti a l  impacts of a greater than l Oa-year fl ood are con s i dered 

i n  paragraph 4 . 3 . 2 . 2 . 

P i pel i nes and storage tan ks at Bryan Mound  wou l d be s ubject to fl ood 
hazards as descri bed i n  paragraph 4 . 3 . 2 . 2 . 

Al ternat i ve Fac i l i t i es 

Use of the San Bernard Ri ver for raw water s uppl y s hou l d have no 

s i gn i fi cant adverse i mpacts on  water qual i ty i n  that estuary al though 

average sa l i n i ti es wou l d be i ncreased . Use of sal i ne ground water to 

d i s pl ace the s tored o i l  wou l d have about the same potenti a l  adverse 

i mpact , espec i a l ly  surface subs i dence , as  descri bed i n  paragraph  4 . 3 . 2 . 2 .  

Wi thdrawa l  of water from the Gul f of Mexi co s hou l d have no measurabl e 

i mpact o n  water qual i ty .  

S i nce average bri ne d i sposal rates wou l d be l es s  than 45  percent of the 
rates needed for cavern l eachi ng , the potentia l  adverse impacts of 

deep wel l i njection  wou l d be l es s  than those noted for constructi on . 

Bri ne  woul d be di sposed of i ntermi ttentl y ,  at a rate to i ns ure that des i gn 

exi t vel oci t i es at  the d i ffuser are met ( Secti on  4 . 3 . 2 . 2 ) . DO E i s  al so 
devel opi ng a mon i tori ng  pl an , to be i mpl emented dur ing  d i sposal ( l oc .  c i t . ) .  

The impact on  water qual i ty from each , however , wou l d be much  l es s  than 

dur i ng cavern l eachi ng . 

The potenti a l  impacts of al ternat i ve crude o i l  d i s tri buti on methods 
are descri bed i n  paragraph 4 . 3 . 2 . 2 .  
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4 . 4 . 2 . 3  Ai r Qual i ty 

Ai r qual i ty impacts resu l t i ng  from operation  of the proposed fac i l i 

t i es at the Al l en dome a l ternat i ve SPR s i te wou l d be s imi l ar to those 

d i scussed i n  paragraph 4 . 3 . 2 . 3 , The i nventory of tota l HC  emi s s i on s  g i ven 
i n  Tabl e 4 . 3- 1  for 100 MMB expans ion  at Bryan Mound expected over a 22  year 
per i od of operation  ( 5  cycl es ) wou l d  app ly for Al l en dome devel opment . 

Ai r qual i ty impacts from al ternati ve crude o i l  d i stri but ion  and 

power generat ion  systems wou l d a l so be s i mi l ar to those d i scussed i n  

paragraph 4 . 3 . 2 . 3 .  

4 . 4 . 2 . 4  No i se 

No i se impacts of operati ng  SPR fac i l i t i es at Al l en dome woul d be 
s i mi l ar to those  descri bed i n  paragraph 4 . 3 . 2 . 4 . Though the commun i ty 

of Bernard Acres i s  l es s  than one-hal f mi l e  from the s i te ,  no i se impacts 

from pump i ng and other operations  wou l d  not be noti ceabl e there . 

4 . 4 . 2 . 5  Ecosystems and Speci e s  

Raw Water Wi thdrawa l 

The potent ia l  impacts o n  ecosystems and spec i e s  i n  the Brazos  Ri ver 
Di vers i on Channel  are descri bed i n  paragraph 4 . 3 . 2 . 5 . 

Bri ne  Di sposal  

The potenti a l  impacts on  ecosystems and s pec i es in  the Gul f of 

Mex i co are descri bed i n  paragraph 4 . 3 . 2 . 5 . 

Tanker Transport 

The potenti a l  impacts o n  ecosystems and spec i e s  i n  Freeport Harbor 

are descri bed i n  paragraph 4 . 3 . 2 . 5 . 

Ma i n tenance of Proj ect Lands 

The ch i ef impact of norma l ma i ntenance of the proposed p i pel i ne ri ght

of-way and other project l ands  on  terrestr ia l  ecol ogy woul d resu l t from 

the per iod i c  cl eari ng  req u i red for access ,  surve i l l ance , and mon i tori ng .  

Duri ng  operati ons , ri g ht-of-way ma i ntenance cou l d d i sturb so i l and 

vegetation  through veh i c l e movement and weed contro l  measures . 
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Ma i ntenance of the p i pel i ne and the e l im i nati on  of cover cou l d have 

adverse effects upon some wi l d l i fe spec i es , preventi ng  smal l rodents and 

other wi l dl i fe from becom i ng  establ i s hed on  the p i pel i ne corri dor . Bru s h  

c l ear i n g  wou l d  ma i nta i n  the " edge"  effect , however ,  and  encourage new 

growth of establ i s hed p l ant spec i es , thus prov i di ng a cont i n ued food 

source for herbi vorous  wi l d l i fe .  

Day to day operati on  o f  proj ect l ands wou l d  have on ly l imi ted 

i mpact on  wi l d l i fe ,  mostly those in noi se impacted areas . No i se l eve l s  

wou l d  not be not i ceab l e on  most port ions  of proj ect l ands , however .  

Acc i dental O i l Re l ease 

Because of the expected very l ow frequency of sp i l l s  ( Secti on  4 . 2 ) , 

c hro n i c  o i l  pol l uti o n  s houl d not occur at Al l en dome , Bryan Mound , or  

a l o ng the proposed p i pel i ne routes .  

A l arge sp i l l  of o i l i n  the v i ci n i ty of Al l en dome cou l d  reach the 

San Bernard Ri ver , the adj oi n i ng National  W i l d l i fe Refuge , some of the 

dome , or the coasta l  bays and mars hes . Severe impacts to vegetat ion , 

aquat i c  l i fe ,  terrestri a l  mammal s and , part i cu l arl y ,  bi rd l i fe cou l d 

resu l t .  Other potenti a l ly  sens i t i ve areas exposed to o i l or bri ne 

s p i l l s  are Jones Creek a nd the adjacent pra i r i e  l and a l ong  the p i pe

l i ne  r i g ht-of-way , s ha l l ow l a kes  and ponds on  Bryan Mound , and nears hore 

Gu l f  waters and  s horel i nes . 

The damage parameters d i scussed i n  paragraph  4 . 3 . 2 . 5  app ly to the 

Al l en dome s i te a l ternati ve except that a l arge p i pel i ne sp i l l cou l d  

impact u p  to 380 acres o f  wetl ands  ( or pra i ri e ) . The most sens i ti ve 

areas wou l d  probably be the p i pel i ne ri g ht-of-way between Al l en dome 

and the S EAWAY Tan k  Farm ,  and the l a kes and ponds on Bryan Mound . 

Except i n  the case of a very l arge o i l sp i l l  ( or a moderatel y s i zed 

s p i l l  i n  a sens i ti ve area ) ,  b i o l og i cal  impacts are not expected to be 

of reg i o nal  s i gn i f i cance . 
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Acc i denta l Bri ne  or Raw Water Rel ease 

The potent ia l  impacts of acci dental bri ne rel eases on  ecosystems 

are d i scus sed i n  paragraph 4 . 3 . 1 . 5 .  

Al ternat i ve Fac i l i t i es 

U se  of  a ground water supp ly  system or a deep wel l bri ne i nj ecti on  

system wou l d expose add i t i onal  porti ons  of coastal  pra i ri e  to bri ne 

s p i l l s . 

U se  of a mar i ne p i pel i ne and an offshore SPM termi nal  wou l d s ub

s tanti a l l y  reduce ( by about 60 percent )  the s pi l l  r i s ks associ ated wi th 

crude o i l  movement through Freeport Harbor .  

Wi thdrawal of raw water from t he  S a n  Bernard R i ver wou l d substan

t i a l ly  reduce the  expos ure to sa l i ne raw water ( not bri ne )  s pi l l s ,  but  

wou l d  represent a more s i gn i fi cant potent ia l  for l os s  of l arge numbers 

of phytopl a n kton , zoopl an kton and smal l fi s h  i n  the r i ver , and wou l d  

a ffect the sa l i n i t)' reg i me o f  the t i da l  estuary .  

U s e  of p i pel i nes  to wi thdraw water from , and d i s pose bri ne i nto ,  
the Gu l f  o f  Mexi co s hou l d  not s i gn i ficantly affect the eco l ogy i n  the 

open Gu l f . Ma i ntenance of p i pel i ne ri ghts-of-way al ong  the east  ban k  
of  the San Bernard R i ver wou l d  d i sp l ace certa i n  wi l d l i fe spec i e s  temporari ly 

and cou l d  res u l t  i n  some sed imentati on . More s i gn i fi cantl y ,  there wou l d  

b e  a greater exposure to bri ne sp i l l s  i n  the l ower San Bernard , i n  the 

adjacent wi l d l i fe refuge , and i n  the coastal bays and marshes . 

4 . 4 . 2 . 6  Natural and Scen i c  Resources 

Operation  and ma i ntenance of project fac i l i ti e s  wou l d  have no 

s i gn i fi cant impacts on  recreation  or natural resources i n  the l ocal  area . 

However , s hou l d an o i l  or  bri ne s pi l l  affect wi l d l i fe habi tat , recrea

t ion  acti v i ti es cou l d  be s i gn i fi cantly impacted because  of the potenti a l  

for affecti ng t he  San  Bernard Wi l d l i fe Refuge . 

Project fac i l i t i es wou l d  have an  adverse aesthet ic  impact on  the 
nearby res i denti a l  devel opmen t .  The degree of impact wou l d  depend on 

fl ood control measures  u sed to protect on- s i te fac i l i t i es . I f  the area 

were protected by vegetated l evees or by grad i n g ,  many of the fac i l i ti es 
wou l d  be mas ked . 
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Bur i a l  of p i pe l i nes wou l d  mi n im i ze  the vi sual  impact of proj ect 

faci l i t i es ; ma i ntenance of ri g ht-of-way and the aboveground fac i l i t ie s  

at  Al l en dome , however , wou l d  detract from the l arge ly  u nd i s turbed l ocal  

s etti ng of the nearby hou s i ng areas . 

4 . 4 . 2 . 7  Archaeol ogi cal , H i s tori cal and Cul tura l Resources 

There are expected to be no s i gn i fi cant impacts on archaeo l og i ca l , 

h i stori ca l  or cu l tura l resources res u l ti ng from operati on  of the 

project  or i ts a l ternati ves at the Al l en dome s i te .  I f  th i s  s i te were 

se l ected for devel opmen t ,  however , a cu l tura l resources s urvey wou l d be 

conducted pri or to constructi on . 

4 . 4 . 2 . 8  Soc i oeconomi c Envi ronment 

Land Use 

Operati on  of the proj ect wou l d  consti tute a maj or l ong term change 

i n  the exi st i ng l ocal  l and use  at Al l en dome . The 1 84-acre s i te wou l d 

be fenced off for the l i fe of the project .  Of the 494 acres req u i red 
for con struct i on offs i te and wi thi n the fenced area , 3 1 3 acres wou l d be 
needed for p i pe l i ne and s urface faci l i ty ma i ntenance , and some of the 

exces s  l and wou l d  be revegetated and returned to present uses . No 

s tructures cou l d  be erected wi th i n  the p i pel i ne r i g hts -of-way . 

Transportati on  

Operat i o n  and ma intenance acti v i t i es wou l d  have a mi n i ma l  effect 

o n  l ocal  tran sportati on  faci l i t i es s i nce the l abor force wou l d be l imi ted 

to a few ma i ntenance peopl e ( 1 0 )  p l us  a rel ati ve ly  sma l l crew ( approxi 

mate ly  30 a t  Al l en dome and 25 at Bryan Mound ) for fi l l i ng and wi th-

drawa l operat i o n s . 

Dur i ng o i l wi thdrawal operat i ons , the tan ker traff i c  i n  Freeport 

Harbor wou l d i ncrease by ahout 1 . 5 tan kers ( 32 , 000 DWT ) per day for 1 63 days . 

Ref i l l  of the storage capac i ty wou l d occur over a 2 . 4  year peri od , 

i ncreas i ng traffi c i n  Freeport Harbor by about one vesse l  ( 32 MDWT ) 

every two days . 

Popu l at i on and Hou s i ng 

Dur i ng the normal operat ion  per i od ,  on ly  a sma l l n umber of personnel  
woul d  be i nvol ved ( approxi mate ly  1 0  persons ) .  The impact on popu l at ion 

and hous i ng wou l d  be s l i g ht i n  the l ocal  area and i ns i g n i fi cant i n  the 
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reg i on . Du ri ng  emergency wi thdrawa l and ens u i ng refi l l i ng acti v i t i es ; 

some add i t i o na l  personnel  may be requ i red ( br i ng i ng the tota l force to 

about  5 5 ) . Most  of these add i tiona l  workers wou l d  probab ly  commute to 

the  s i te ,  as ho us i ng i s  i n  rel at i ve ly  s hort supp l y  and empl oyment wou l d  

be temporary .  

Economy 

Econom ic  impacts of the proj ect are descri bed i n  paragraph 4 . 3 . 2 . 8 .  

Government and Publ i c  Serv i ce 

Impacts of proj ect operat ion are descri bed i n  paragraph  4 . 3 . 2 . 8 .  

4 . 4 . 3  Impact Due to Term i nat ion  and Abandonment 

Impacts caused by term i nat ion  and/or abandonment of the Al l en dome 

SPR s torage s i te wou l d be s imi l ar to those descri bed i n  paragraph  4 . 3 . 3 .  

4 . 4 . 4  Re l at i ons h ip  of Proposed Act ion to Land Use P l ans , Pol i c i es 

and Co ntro l s 

The proposed proj ect i s  ant i c i pated to be general ly  cons i stent wi th 

the fl ex i b l e  l a nd use p l ann i ng practi ced in Brazor i a  County ( Section 4 . 3 .4 ) .  

I t  i s  not ant i c i pated that the Al l en dome a l ternat i ve s i te wou l d be i n  

confl i ct wi th any State l a nd u se p l ans  or pol i c i es . 

4 . 4 . 5 Summary of Adverse and Benefi c i a l  Impacts 

Devel opment of the Al l en sal t dome as an  SPR o i l storage fac i l i ty 

i s  not l i ke ly  to generate s i gn i f icant reg iona l  env i ronmenta l  impacts 

except for the remote poss i bi l i ty of a major o i l  or  br i ne sp i l l , or the 

u ncontro l l ed rel ease of hydrocarbon vapors dur i ng  o i l  transfer operat i ons . 

Construction  a nd use of an offs hore SPM term i na l  wou l d reduce hydrocarbon 

emi s s ions  by more than 50 percent and wou l d  m i n i m i ze the chance of a 

nea r  s hore o i l sp i l l .  
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The Al l en dome s i te has  not been extens i ve ly  u sed for i ndustr i a l  

p urposes  and thu s  con struction  of  storage faci l i t i es and associ ated 
p i pe l i nes wou l d  cause potenti a l l y  s i gn i fi cant l ocal  d i s rupt i o n . Al though  

much of the area has  a h i g h  primary bi o l og i cal  producti v i ty ,  the  amount 

of l and permanentl y affected by the proj ect wou l d  be  sma l l in  rel ati on 
to the amount of s i mi l ar l and i n  the area . However ,  the project wou l d 
contri bute to the l o s s  of val uabl e wetl ands reg i onal l y .  

Al though the proj ect wou l d req u i re l arge quanti t i e s  of water for 

so l ut i on  mi n i ng and o i l d i sp l acement , the total raw water demand of the 

proj ect const i tutes l es s  than one percent of the average fl ow from the 

Brazos Ri ver Di ver s i on Channel . 

D i s posal  of bri ne i n  the Gu l f  of Mexi co i s  expected to moderatel y  

i ncrease the sa l i n i ty o f  waters adj acent to the bri ne d i ffuser ; thi s 

cou l d  have an adverse impact on l ocal  mar i ne organi sms and mi ght  i n terfere 

wi th mi grati on  of some es tuari ne  spec i es . Construct ion of bri ne d i sposal  

wel l s  as  a bac k-up system wou l d temporari l y  d i srupt coastal prai ri e 

habi tat east of the s i te .  Con s tructi on  of ei ther a l ternat ive  bri ne 

d i ffuser system to the Gu l f  wou l d  temporari l y  di srupt some coasta l  

l ands . 

Constructi on  and operati on  of dock  faci l i t i es i n  Freeport Harbor i s  

not l i ke ly  to have a s i gn i fi cant impact on  ei ther the eco l ogy of the 

area or the water qual i ty of the harbor , as the harbor i s  frequent ly  

d redged . 

Dur i n g  con struct ion  of SPR faci l i t i es at  Al l en dome , i ncreases i n  

i ncome and emp l oyment i n  the Freeport reg i o n  are expected . These i ncreases 

wou l d be of s hort duration  and are not expected to s i g n i fi cant ly  affect 
the area ' s  economy . Operat i on of the Al l en dome and Bryan Mound  SPR 

faci l i t i es wou l d prov i de mi nor add i ti onal  i n come to the l ocal area 

duri ng standby storage and o i l fi l l  and wi thdrawa l phases . Temporary 

i n creases  i n  traff i c  congest ion  i n  the Freeport and Al l en dome area 

cou l d  be expected duri ng  con structi on . 

The i nd i rect economi c benefi ts of the Strateg i c  Petrol eum Reserve 

program are of con s i derabl e importance to the reg i ona l economy , as the 

area i s  h i g h ly  dependent on the petrol eum-petrochemica l  i ndustry for 
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empl oyment .  As s urance o f  a conti nued o i l  s upply i n  the event o f  a 

nati onal emergency wou l d  prov i de a measure of securi ty for that i ndustry 

and thus  for l oca l res i dents . 

Tabl e 4 . 4- 1  prov i des a s ummary tabu l at i on of the adverse and benefi c i a l  

impacts assoc i ated wi th devel opment o f  th i s  cand i date s i te .  The data are 

i n  both qual i tati ve and quant i tat ive form , as  appropri ate .  
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TABLE 4 . 4- l a  

�rscrpLlNE 

Summarv of envi ronmenta l  i mpacts ca used hy deve l ooment 
of All en dome SPR  fac i l i ti es . 

A. l l en dc.me: Ind 
illlMdiate v i c i nity 

Pipel i ne COM"i dors" 
�et\lieen A 11  en dome 
and 8ryan Mound: 

OOE Tanker Docks i n  
Freeport HarDor 

�ipel i ne Gorridor 
to Bruos Harbor 

Phi i l i ps Dock 

Offsnore SP� :e!"ftlina i 

P i p e d  ine Corridor 
to Sut f of Mexico 

Grouno Wate" 

,l. C r .i 'I I T Y 
;( P E :: ; � 0 

PROPOS EO FACiL :-:Y 
" � 0 

"I P A C :  

S i te oreparation 
Exc�vatlon of 27 , 7211 cy I t  the 
storaqe s i te on 31 !cres of pu .. 
tura l and and f i l l  of 410.200 < y .  

cal�
v;i!��i20.a x: 1 05 cy of u t t 

for clvern devel opmen t .  

� i  0 .  t 1 n e  Con�tnJct i on 
Ex:cavat10n of (11 ,30U C'j <l I ang 
the 01 1 ,  brine and "aw 'll/ater 
, 1 pe l i ne routlS on 1 25 ricre5 of 
primar i l y  pra i r i e  gra s s l a n d .  

S i te Preparation 
jreag l Og or j .OSO.JOO C"/ ,M 
grading of 1 4  ricre5 ':or the 
t!nker dock S .  

;> ; 0.l i "8 Constructi on 
:.;(ca't'ation or 5000 cy fo,. pi pe
t i ne t.o Brazos 1(aroor on � !cre� 
of 'Tlarsl"! . !nd 4 scres of 
c l ear!'d l and. 

O i oe l  ine CO"stl'"'..Ict i o n  
E)(cavado� :I f  I;. ,300 cy 
for 7 . S  mi l e  o i pe} i ne en 
21 acres o f  coastAl ;)ra i ri e  
and 1 4 2  acres of Qu l f  bottom. 

ALTERtlATlVE FAc:tlTY 

8rine 01 5p05a1 
ar,ne j i spo�al to aquifers : i 9 
acre� .tnd 19 .. Joo :y exclv a t i o n .  

S i te ;>""eparation 6 acres and 2500 :y Ixcavat i o n .  

Termin! 1 ;>,..paratio"� 5Z acres !nd IS .205 cy excavation. 

;> 1 oel ine Constr'Jction 
hcavation of va ,600 cy 
1'or 1 4 . 2  mi l !  � i p e i  i n e  on 
21 acres of ora i r i e  and 305 acres of Gulf bot tOIl'!. 

�a� 'Aater Suool .!nd Bdne 0 1 5  '511 
pp,.ox,rrate y ..) !cres a 

cl eared and: excavated !tOW of(· 
snore for p i pe l i ne d l rect 1 y  to 
·3u I f for I"a'lll water sUQQ 1 y or 
b1'"1ne disposa 1 .  

Ra�e�; t1� e TaP1�� raw '_a ter suap t y :  
22 acres and 2S�900 c y  excava tion. 

'011'. tlr Re,ourcis Brazos �her Divers ton S i te Preoaration 
eM""el and lew smal t �u4n t 1 t l ls of sediment 

and construction po l l utants 
carried i n to river tly ra1"-
1'4 \1 runaf" .  

G u l  f of :-Iexico 

R
a

�jrdOO gP�
O

:ftndrawn fOr leacn-
ing over a two .. year period el(
PKted to have lIIi " 1/1111 effects 
on water qua l i ty . 

Srine Spi l l S  
Very smal j oossi b i l  i ty of brine 
releue reaching water bo d i e s .  

3 1" 1 " e  0; 100511 9r;"e �iSDosal 
51SDosal .,r br';ne \ n  �u i f  south 
.,f .J. l l en dome I)r 5 . 7  n n l es �out" 
of the :)rODOse'l 1 i ffuser 'Sho u i d. 
. eave same imoact !s primar:.' 
,,"oposa l . � 1 0el i n. construc!ion 
.... outd �!use temporary disrUDtiol'l 

�lQei lnt construct i o n  \IIIOu l d  
caust tMaOrary disruct10n 
o f  1 42 4erll of �u l f  cottom. 
SIM ,OOO apo bl"i ne :)l sposal 
cou l d  I ncrease bot";om sa l i ni ty 
oy 1 ppt oYlr 3 souare :ni 1 es ; 
aooroxill'lltel v  25 ac�s ".<fo u l d  Io,lve excess s a l i n"; ties of 5 :lot or �r • .  

Brine Spi 1 � s  
Expect.e1 :lr'ine s01 1 1 s  ...-au l d  �ave 
no $ 1 gn i f i cant imeac': ; ;:los s i b l p.  
lMx:imum cre<l i b l e  spI l l  cou l d  
ha'le s i gn i ficant ; o c4 1 imoac,: . 
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TABLE 4 . 4- 1 a  con ti n ued .  

iHSC IPl. INE 

',..:a ter �esourcts \-:0"t'3) 

A i r  Qu. l t tr 

Naill L .... '}  

ENV fRONMENT �R SYSTE/< 

San Sernar"d Rivlr. 
Jones Crllk and Lak,s 
and Ponds on aryan 
,,"un<! 

Frlecore and 3rl101 
Harbors 

Allen ilomt 
Dock S i to. 

Mar;nl Tel"'lllintl 

A c r : V . Z i Y  A N D  
� ,( P E C i E O  r ,.. P A C "  

PROPOSED FACf"fTY AlTERNATIVE FACIUTY 

S f  te "'recarat 1 on 
Sldi,",nt snd :IIiscel l anlOUS con
struction po l l utants cou l d  dl
grldl watar Qu. l i ty .  

91"'1 nl Spi l l s  
EXPlctld or1nl spi 1 1 s  ins1gni
f1clnt; possi b l l  'ftIx1l11Um c,.ld .. 
I b l .  SDi l l  could , •• e s l 9n l f i .  
cant ilPlPlct. 

S itl ;Jr"pa ... ltion 
IJreaq'lng Ina dOd: construction 
ill'lDacts cons1d .... !d I!:)mpa rab l e  
to InnUl 1 rPtI1ntenlnCI drtd9in9 
1 n F ,..Iport H.rbo,.. 

S t te Pr-.oarat1on 
,.hnor qUlntl tilS of OIrt1cu .. 
lit,s . SO.,t CO . He. and H02 rt l llsid Pn:IIII construction 
lCIuipnwnt It A l l ."  dON. 

S i t, PreOlrltion 
i1ixllIIUm zonl of nois. fllPlct 
(defined as 3 dB incrlase onr 
.... Iont ) .  4500 fNt for A l len 
dON. H i  rtsideftCI, .ffectld 
lOut" of Al left dON for . per .. 
foe! of 15 mont' • .  
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Marini ':" !""'II;nal  Construction 
l..onltruct10n ot .... ,", tertflin.t 
'lllDu ld t;lr!IPOrlri ly inc,.,as. t:Jr .. 
b1d1ty llvlts in n .. ,.sno .... G.u�� 
.. tlrs. 

RI:f�j;�w;Vog�Ywaur frat! S.n 
alrnlr"d A:iver c�u l d  incrlasl 
1'111"'191 s. l ini t i es in tidal 
Istua ... y .  ar2��s�;��f�� �;\�'�I 'f:;o!�VpIY 
or '"aw ..aU" ,,1pl 1 1nl to Gu l f  
.auld Pr"OCluc. Sedi�tltion f n  
S.n alNlar"d River. 

RI'o�;�II
SI�@�f tuos1d,nc, clusld 

by ground .. til'" w1thdra .. l for 
tlld'ting. 

Brin. Oi.ooSiI OeQ weI J injlctiDn of brine i s  
/tOt e x  Pitted t o  • ffltt 1l"'Ou"d 
.. til'" supa l 1 lS, poUn t i a l  'or 
Idvlrse IlIPIct l 1m1 tid to l'IIigrl
tion UD old unplU991d .. I l s .  

IIIrin. T.rminal Constryction 
eanst",ctioft Of • IMr1nl tlr
tli".l ., ... Id tnc"1S1 .1SSion, 
off.IIor. bYt "" •• l i ttl • •  ffect 
Oft concentrations It FrHport. 

RlWbi�r�:;';�tP!f :�t8,�:Ta�1l;�sa 1 
raw .. t.� supply 01'" brine in.
Jection ... y dOubl • •  it . ..  issio.s. 
Pol l  u tant conc.ntrot ion. 'lIou I d 
,...1n .... it"in ItinGar"ds fn ttte 
obs....,. of IIIckground pollutants. 

Bri .. Rispon1 
construction of p1�1 1 nlS di ':"lctty 
to Gu t f  would n,vI loclt "'1"or, 
s!'tort-tam Iffects �n lOCI 1 IiI'" 
quo I ity. 



TABLE 4 . 4- 1 a 

DISCIPLINE 

�o t se level 
(cont '1) 

Soee ies !nd 
:coS'lstems 

conti n ued . 

ENV!RONfIlE�i OR S'(STEH 

:Jocks 

Pipit ine Routes 

AQu a t i c :  

arazos iU \/er" 
:) i ver! i on Chann.l 
!nd r::'.11 

GiJ l f  of MeX1CO 

5." alrnard R.iver 
and L.akes and �onds 
on Bryan "ound 

Freeport lnd 
Brazos Harbor! 

'\ C i ! V I � Y  A � D  
E X P E c r E C)  "' P A C ':'  

�ROPOSEO iAC :U7Y Al,E�NATtVE FAC:l:rv 

S i te Prepara ti on 
:-o1a:dmum zone of no i se imcact .  
2200 fee t ;  no resi dences ar 
noise sens i tive areu affected. 

P i���!n�/�l;��;���t equal to 
1800 fHt; very fl'W resi dences 
affected for periods of less 
than it week.. 

Srine Di sposal 51 , ght Iy l ncreued tone of 
noise impact dUI to d r i l  l i ng of 
bri ne disposal 01" raw dter 
supp l y  we l l s ;  no resi dences oJl'" 
noise sens i tive ,reu affected . 

Sr1ne 501 1 1  
>oss l b l e  '!IIJor spi l l  of ':)rine 
from p i oe' i ne consi dered remote. 
\..oca1 1 y s � g n l f1 cant i�ua t ' c  im
pacts cou 1 d occur. 

31"i ne 01 sooS! 1 
?lpe! l ne :onstruc!�on ' ... ould 
caus! ternoorary loss �f 1012 
4cres of oentM:1c comnuni t i es . 
3rine ef'!"luent could affect 
benthOs cQ1m1un1 ties I"/ver 'ieveral 
hundred to severa 1 thousand acres . 
Some loss of !)f!nthos and p l ank.ton 
in the irrmediatl! d ' fff'Jser ar"ell. 

Some imcact on l oc a l  'IIIl'I i te Sl'Irtmo . 

8rine 50i 1 1  
pOSSIble maximum cred i b l e  brine 
sp i l l  could destroy s"ver.\\ lcres 
of benthos and some !)iot! i n  
"..:ater c o l :.Jmn. 

S lA�
n
�;':T'l���yn 

impacts due to 
erosion and runoff from s i t. 
construction. 

Srine Soi l l  
Mijor 61"1 n e  sp i l l  I"ernotely 
possible;  si9nificant loss 
of bi ota would 1'0 I 1 0llf . 

S i te Pr!parat10n 
V ery local, snort·tenn 
dred91n9 impacts . 
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Hoi 5 1  impact to Sern.s.rd Ae!"!s 
i ncreased for l e s s  th,n one 
... eek. due ':.0 pi pel i n e  construe
�ion to Gu l f .  

Sr"'ie :J i  soosa 1 
>,oeline conHruction of � 2 . 5  
,.., l e  'li f�'Jser would cause �emoor",ry 
loss of 305 acres of ben th i c  com
mun ity . The impact of brine 
effluent snou l d  1 i a  S i m i l ar to the 
Pl"oPQsed d i ffuser location. 

Also loss of up to lao acres of 
benttlcs t�ol"al"i 1 y  i n  offSMI'" 
Gu l f .  Regiona l l y  ,ignificant 
ilftQlct on .... tland procluct i v i  ty . 



TABLE 4 . 4- 1 a  con ti nued . 

Species and 
Ecosystems 

'.contid) 

Natural and. 
Scal'! i c Resources 

Socioeconomic 
Co"di ticn. 

;HYIRONM!:NT OR SYS7E� 

:errestria 1 
Coastal Pra i r i e  

Wet t ands 

Fluvial Woodland. 

P i pel i ne Construction 

La .... Un 

Trlnsportation 

Popu tatioo and Housing 
Eco"OIIIy 

A C T I V I T Y 
E X P E C T E D  

P�OPOSEO FACILITY 

A N D  
� p � C T 

S i te �re.oaration 
Loss aT' i "a ieres due to fa
ei 1 ; ty constructi on. R.�e
q.tation of 33 acres l 1 k.e l y .  
Mi nima t impact importance.  

grine Soi l l  
Large OrH18 spi l l  could de
stroy severa I acres . 

S i te Prl!oaration 
�f6"iCres due to fa .. 

c i l i ty construction . Reve ... 
geution of 4 acr!!! l i ka T y .  
/'l 1 n ima 1 impact importance. 

Sr;ne So1 1 1  
larqe orinl s p i  1 1  c�u l d  de ... 
nroy slvera 1 acre! . 

S iC�
s

�r�?a2!!���
s due to fa ... 

c i l i ty c:lnstructi on . .lIoI!i n i rna l  
itnQact importance. 

Srine Spi l l  
Large or1ne s p i l l  could de ... 
s troy severa t acr'!s. 

�ow C t  ... inq 
S1gn1 /icant im04ct on aesthetics 
due to nlarby construction . 
/'linor impact due to snort·tenn 
d i s p l acement of b frd l f fe from 
nlarby marshes and w i l dl i fe 
refuge. 

A l l  Envirtlmttnts 

Approximately 1� acres of 

ALTERNATIVE FACILITY 

ar; ne 0 f s.oosa 1 
Loss of 1 9  acras of eOolSta I 
PrairieS .:fue to construct i on 
of de.p wel l  injection sy1tetll 

Raw \til tar Supo 1 y 
Slmll.t.1'" Impact due to \1111 1 1  field 
';eye 1 opment 'or raw -.. atlr supp 1 y . 
Loca l l y s i gn i ficant impact on 
product i \'i ty and 1'11.0 t tol t .  

�IW ilia til' Supp 1 y 
Loss of 76 acres of .. et 1 and 
, •• it.t (lIIOs t t y  brackl" ma r s h )  
d u e  to construction of ,aaw 
water supply or orine disposal 
piPll 1nt to Gu l f .  

Coutal ;:trairi e . 1\4nl'l . fluvial  _oodhnd 
4nd cl .. rad land dlvtloped . 
Potential for traffic conoeHion 
on local !"'Old! Mar Al len do,. . 
TtfltQorary nnnor imoediment to 
nivi(Jation fn hut f dur1na 
d i Hustr constr\,jct 1 o n .  

:110 � 1 qn i f f clnt imoacts upected. 
Totai construction '!IIIages of 58 . J  
mi l l i o n ,  only part o f  ",nic� would 
rtIM"" i n  t�t Sruosport are!. 
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TAB LE 4 . 4- 1 a  con ti n ued . 

ItISC IPLlNE 

Soc: ; olconOll1 c 
Condi tions 

\cont '",j 

EHV IROHH£NT OR ;YS7EM 

Go .... r'm.nt 

A C T I V r r y  A N O  
E X P E C T E D  I � P A C T  

PROPOSED ,ACI L lTY AL TERHATlVE FAC:LlTY 

T ax revenue! due to i "creased 1 Dca I l)urchaslS IXpected to 
excHd east of new servicls. 
Loss of tax "vlnun of SSJ �OOO 
Ilf:r year for 1 t f. 01 tM 
project. 

4 . 4-26 

8ri"e Dis S 1 and Raw '"later Su 1 
.. d.HO w. 1),.1"1 "Jtctlon 

or gr-ound wlttr wi thdr •• a l  for 
I NChing bo ,.lected, inqoocU 
1 fstld lbove CQuid bl increased 
, i q.iflClntly. Siaillr .flects 
-.,uta accQllPa"y dlvel oQllllnt of 
& mar1nl tennin .. l .  IXCl1Jt land 
... wo.ld bo l i ttle chenqed . 



TABLE 4 . 4- l b  

OISCIPLINE 

lieol oqy and 
Land �e!tures 

Summary of envi ronmental  i mnacts ca used by operati on 
of Al l en dome SPR fac i l i ti es . 

SUBJECT AREA 

� l l en dome and 
1rnnediate v l c i n i ty 

E X P E C T E D  ! M P .1, C 7  

PROPOSE" P�YI ICAL FAC:UTY 'LTE�NAnVE PHYSICAL FAC IL ITY 

Cave!"" Col l apse 
Remote ::JOSS t6i 1 i ty of roof 
col l apse cau s i n g  surface sub
sidence a.nd formation of 4-
1 ake over the dome. 

Water R:esourclS erazos �i 'W'er 
D i v er,ion Cl'lannel 

Raw 114 tel" SueD 1 y 

Srazos Cl'lannel , rc�. 
and SI" ael"narj River 

Gu l l  of �ex i co 

";ones CI"H" and lakes 
and 'andS or. Sryan 
,",ound 

='reeoor"t and 3ruos 
Harbors 

Ground '!iia tar 

1.uOO ,bOd 3PD wi Char-awn for 
o i l  d i s p l acement for 1 63 days . 
eX-Dieted to nave :ni n1mal  ef
fects on water aua l i ty .  

O i l  and Sri ne Soi 1 1 5  
'!try small �05 S l 0 t l i ty of o i l  
o r  brine r e l ease . 

Brine ,�1 scosa l 241).000 SPO �ri n* d i sposal 
snouid ,"lave lTIinimaJ · .... ater Qua T .  
i ty impacts . 

Oi l and 9rine Soi l l s  all S i: 11 1 1 S  :My tota i 2 , 750 bar
rel s .  -!nd brine so; l 1 s  210 bar. 
r e l s  during project 1 i fet,me; 
ef"etts not expected. to be s i g 
n i ficant u n l ess 0 1 1  or ori ne 
reacnes sl'la ! low coas ta ! Jay s .  

Oi l -!nd 9 r ; "e Spi l l s  
:.xpected imocJcts rrom o n  and 
brine spi l 1 s  'leqJ igl b l e . 1'05-
si b l e '1ery large s p i l l  cou l d  
seri ous l y degr.3de .... ater qua l i ty 
for 5e'tera 1 .... eeks or 1Ion t h:S .  

H a  i nte�ance Jredgi "IS 
Mal ntenance dredglng impacts 
ins i gn i fi cant . 

o
i
61fP���l1s l\\4y b e  rel ati vel y  fre
quent tl'lougn of sma 1 1  average 
s i z e  ( 1 ,470 barrel s  i n  S3 sp f l l s  
during proJect l i fetime ) . 

Oil  !nd Brine Spi l l s  
Very s !  1 9 n t  c�a nce o f  1 0ca 1 ground 
tIIlter pol l u ti o n  due to surface 0;  1 
or bri ne $ p1 1 1 .  co l l apse of ca 'lern 
cou l d  seri ous l y  degrade ground
water '5ucpl i es '01" �l iltn dome ar"U 
but such an occurrence i s  ni ghl y 
unl  i lc e l y .  
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Raw Wa. tep" Sueo 1 y 
".lit  tndrawa I of "atal" f..-om San 
Bel"naro �iver ",ou l d raise 
dverage sa l i n l t y .  

8r6�:p;!!fO�fJ brine to Gu l f  soutn 
of ,4, : I en dome '00101.1 I d spread '54-
l 1 ni ty excess over two locat i ons . 

Oi l 101 1 1 ,  
�rine termi nal cou l d  re

Jute tou 1 0 1 1  s o i l l  'Io l U11'1e by 
,'nOre tnan 50 percen t .  

�a\lj '''aur Suopty 
�l tnarawa j or wa ter from 31.111' 
should not affect water qua l i ty .  

Srine Discosal 
Deep welt i njection should not 
have s igni fi c!n t impacts. 

Subs, dence 
)UDS1dence ootenti . }  greater 
than juring �eacn i n g  because of 
T , JOO .OOO ap� � e l 1  ' .... i tndrawal rate. 



TABLE 4 . 4- 1 b  conti nued .  

DISCIPLUC 

Ait Qyat i5¥ 

!!Oil' brets 

'DeCI" .... 
'suutP! 

01 1 IItnd11119 
.nd 5 to •• ,. AnI .. 

.....tle: 

Ituos Rh •• 
Oh." lon Clllnn.l 

Ituo. RhO' 
Oh.nion Clllnn.l , 
ItII, S41n .. " .... d 
lher. 11\<1 Jones 
Crftt< 

IIoIlf of "',ieo 

PROPOSEC '"YSICAL FACILITY ALTERNATIVE .HYSICAL FACILITY 

�otal E.'!I i s 5 i an 
fotal enl1 s s i ons from 163 ,�B 
a i l  storar;e faci l i ties for 5 fi l l  4nd wi tt1arawal cycles 
� ... 1 Z5, 1 70 tons ,  50 penent 
due to SPR s i te expansion . 
Distribution of emi s s i ons u 
fo l lows : 47 percent in Gu l f  
o f  Mex i c o .  Z S  mi l es frOl'll Fre.
port; 2 percent in transi t 
bet--een ooen Gu If and dock 
s i te ;  47 percent frOl'll docks 
at Freeoort; and 4 oercent 
fro", aryan �und storaqe s1 te . 

Storace in SUNIl 7anks 
Annual ,em i s s �on5 frorn f10ating 
roof tank! at 3ryan "ound eoual 
23 ton s .  ; f  wi tMrawa 1 occur'.i 
durinq yea r ,  value 1'.5 36 ton s .  

DOCk Transfero; 
HydrocarOon standardS el(
caed� up to 13 kl l ometer"i 
from ·')(lE d.ock.S� ; nteractlon 
from otMer YlE sources not 
considered s i r;n i ficant. 

S tarage "5 1  ":e 'Joer! t1 on 
�o si gnificant lncrease in amb i en t  
sound 1 eve 1 s on o r  adjacent to the 
s i tes . 

R ... Water Suepl'l 
OestructiOn o� less than 1 percent 
of phytop lankton and zoo p l ank.ton 
peoulation i n  Sruos P,iver during 
11Ct1 1 63 day .. 1 tndnwal perio6. 

01�o:��b�1��� ��i��or spi l l  of 
brine or oil  i nto rCJI or Bruos 
frOll! pi pe l i ne considered remo te.  

Wo u l d  C!use l o ca l l y  s i gn i f i cant 
i�cts an aauatic l i fe .  

Brine Oi sposal 
Effluent could 3.f'ect o l anicton 
bentho'S corlllltJni  tv over severa 1 
hundred to pert1aps one !:l'Iousand 
acres during o 1 1 f1 1 1 . Shoulo 
be s i gni ficant on l y  irrmed i aee l y  
adjacent t o  diffuser. 
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,\tariM! 7erninal 
SlgnlflCant reduction :59 percent)  1 1'1  total tmi s s i ons 'fII i th 'M.rine 
termina l ;  standaros e:cceedance 
onshore ... i rtua l ly e l i mi nated. 

APen Dome 
��r generati on adds a 

10cl 1 l y  s i gni ficant source of 
t1ydrtlcarbons r!t A. l 1 en dome 
( 1 .275 tons ., ... er ?roject l i fetime ) .  

Srine Soi l 1 s  
Add1 t1ona l e:cposure to brine 
s e i l l s  a l ong Sill' 3ernard River 
and '.i 1 d l ife Re'uge i f  p i pe l i ne 
,:ons tructed to 3u i t .  

R a  ... Water SuOply 
'atent ; !] ror impac':S on b i ota 
in San Bernard River if used 
for WIater supp 1 y .  

arine Oisoosal 
The 011 temati ves \ooI1)u i d  ha ... e 
illll!cts s i mi l ar to the 
Jrooosad svsterft. 
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on and 6r1 ne So1 1 1  5 ExDetto!d � r i ne and o i l  s p i l l  
v o l umes snou l d  'lot s i gni ficantly 
affect Tlal"ine C l ota . £stimatea 
total of 2 . i50 barrel s of o i l 
and 288 barrels of s a l t  water 
and !;)rine during project : 1 fe .. 
time. 
Pos s i b l e  very l a rge or maximum 
cred; b 1 e o i l or br; Me spi l l  
cou l d  ha .... e s i g n i f i cant impacts 
to severa 1 thousand acres of 
S h a l low water or rnarsh i f  s p i l l  
reaches shore before c 1  e.snup. 

Oil ana arioe Soi l l s 
Very l i ttle lmpact expected 
based on orobabi l i ty of spi l i s .  
Poten t i a l  &or s i gn i fi cant � os s  
of !:I i ot a .  s h o u l d  a l a r o e  Quan
t i ty brine or o i l  s p i l l  occur. 

,'-'a i ntenance OredQi ng 
.. oca � .  snort-tel"'!ll :na i .,tenance 
dredging impacts. 

')i1 5 0 i l l s  
""""""LOc'a1Cntamination �f water 

w i t h  0 1 1  pos s i b l e .  

on and S r i  I'l l!  Spi 1 1  s 
J'l pacts orirnarily l i mited to 
pos s i b l e  oi l or brine spi l l s .  
l i k.el i hood smal l ,  but pos s i b l e  
impact loca l ly S i gni ficant, 
especi a l ly i f  during spring 
nes t i ng season. 

011d����! s impacts 1 1m; tea p r i 
:na r l l y  t o  pos s i b l e  l a r g e  o i l  
s p ;  1 1 which could foul beaches 
and coat marsh and Sha l l ow 
water area w i t h  o i l .  

Storage S i te E;nployment 
Tota 1 wages expected to be ao
proximately S92, OOO during each 
:nonth of oil fi l 1  and wi thdrawa l ;  
517 .500 juring s tandby storage. 
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ALTERNATIVE PHYSICAL FAC ILIiY 
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,�eauced ,:oastal exposure to 0 1 1  
spi l l s  i f  "!'\4rine termi na l de
veloped. 

Raw �ater Supply and Srine D i sposal 
Add i tional pra l r' e  exposure to 
brine spi l l  if ground\ltl!ter 
inject�on deve l o ped . 





4 . 5 ALTERNATE S ITE - WEST COLUMB IA DOME 

4 . 5 . 1  Impact of S i te Preparat ion and Construct i on 

4 . 5 . 1 . 1  Land Features 

Proposed Fac i l i t i es 

Grad i ng and construction  at  the 232-acre West Col umbi a  al ternati ve 

SPR s i te wou l d d i sturb about 30 acres ( Tabl e 2 . 5- 1 ) .  About 62 , 640 cy of 

fi l l  wou l d  be pl aced i n  the freshwater mars h at the s i te .  

Construct ion  impacts of the two DOE tan ker termi nal s i n  Freeport 

Harbor are descri bed i n  paragraph 4 . 3 . 1 . 1 .  

Construction  of raw water i nta ke and bri ne d i s posal p i pel i nes from 

Bryan Mound to the West  Col umb ia  s i te wou l d requ i re excavat i on of 

297 , 680 cy of materi a l  and d i s rupti on of 279 acres . An add i ti onal  3 

acres and 1 2 , 1 50 cy of fi l l  wou l d  be requ i red for the three back-up 

bri ne i nj ection  wel l s .  Construction  of the proposed bri ne d i ffuser to 

the Gu l f  of Mex i co from Bryan Mound wou l d  create impacts as descri bed i n  
Section  C . 3 .  1 .  1 .  

Construction  of the bi -d i recti onal  crude o i l  p i pel i nes between 

SEAWAY Tan k  Farm and the s i te wou l d  requ i re the excavati on of an addi t i onal 

1 2 1 , 440 cy . 

Soi l s  wou l d stabi l i ze soon after revegetation  but fi l l ed mars h 
areas wou l d become coastal pra i r i e  rather than mars h .  Adequate drai nage 

wou l d be i nc l uded to prevent stagnati on of impounded fres hwater mars h .  

A h i gh -vo l tage transm i s s i on  l i ne  l i n k i ng the s i te wi th Commun i ty 

Publ i c  Servi ce Co . ' s  West  Col umbi a  sUbstat ion  wou l d  be requ i red . 

Leach i ng of up  to twel ve storage cav i t i es at the West  Col umbi a  dome 
s i te woul d i nvol ve removal of 1 00 MMB ( 20 . 8  x 1 0

6 cy ) of sal t .  Suff ic i ent 

s pace woul d be l eft between cav i t i es to preserve structura l i n tegri ty .  

Al ternat i ve Fac i l i t i es 

Two a l ternat i ve raw water supply systems were con s i dered : ( 1 ) devel 
opment  of a wel l fi el d wou l d requ i re about 22  acres and 3 1 , 200 cy of 

fi l l  for dri l l  pads and p i pel i ne r i g hts -of-way ; ( 2 )  wi thdrawa l of water 

from the Brazos  Ri ver near East Col umbi a  wou l d requ i re con structi on  of 
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an  i nta ke system , a desander , a several acre s po i l area and a 3 mi l e  

p i pel i n e .  

D i s posa l  o f  bri ne i n  deep sa l t water bear i ng  sands woul d req u i re 1 9  

acres and 1 9 , 000 cy o f  fi l l  for dri l l  pads . D i s po sal  of bri ne through  a 

d i ffuser 1 2 . 5  mi l es offshore i n  the Gul f wou l d requ i re an add i ti ona l  1 63 

acres for p i pel i ne construct i on . 

On- s i te power generati o n  wou l d  requ i re very l i ttl e add i t i onal  l and 

d i sturbance . 

Al ternat i ves to the crude o i l  d i stri buti on  system are d i scus sed i n  

paragraph  4 . 3 . 1 . 1 .  

4 . 5 . 1 . 2 Water 

S i te preparation  and con struct ion  of proposed fac i l i t i es at West 

Col umb i a  dome may impact several water bod i es , i nc l u d i n g  Varner Creek , 

Bel l Cree k ,  the I n tracoasta l  Waterway , the Brazos Ri ver Di vers i o n  Channel , 

Freeport Harbo r ,  the l a kes and ponds at Bryan Moun d ,  the Gul f of Mex i co ,  

and var i ou s  ground water aqu i fers . 

Raw Water Wi thdrawa l 

The potent i a l  impacts on water qual i ty i n  the Brazos Di vers i on 

C hannel  are descri bed i n  paragraph 4 . 3 . 1 . 2 

Bri ne Di sposal  

The potent i a l  impacts on water qual i ty in  the Gul f of Mexi co and i n  

the  deep sands are descri bed i n  paragraph 4 . 3 . 1 . 2 . 

Con structi on of DOE Docks 

The potent ia l  impacts on  water qual i ty in  Freeport Harbor are 
descri bed i n  paragraph  4 . 3 . 1 . 2 .  

Con structio n  o f  Surface Fac i l i t i e s  at West Col umbi a Dome 

S i te preparati o n  and construct ion acti v i ti es at West Col umbi a  dome 
wou l d requ i re d i sp l acement of approximate ly  34 , 000 cy of mater ia l . 

Natural s i te drai nage i s  to the south and eas t ,  toward Varner Creek and 
West Co l umbi a .  Standard eng i neer i ng control techn i q ues  ( i nterceptor 

d i tches , d i ke s , and s ed imentat ion  ponds ) woul d be uti l i zed to prevent 

s i gn i f i cant degradat ion  of water qual i ty from s i te runoff. 
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Constructi o n  of O i l , Bri ne and Water Supply P i pel i nes  

The proposed water s uppl y ,  bri ne d i s posal  and crude o i l  p i pel i nes 

wou l d cros s  Bel l Creek and severa l i nterm i ttent streams i n  the 23 mi l e  

s egment between the s torage s i te and SEAWAY Tan k  Farm . East  of SEAWAY 

Tan k  Farm , the water s uppl y and br i ne d i s posal  p i pel i n es wou l d a l so 

cros s  Jones Creek ,  the Brazos Ri ver Di ver s i on Channel , and Unnamed Lake 

on  Bryan Mound .  

Trench excavati o n  across  the water courses wou l d  create i ncreased 

turbi d i ty and rel ease  so l ubl e  substances from the substrate to the water 

co l umn . Impacts wou l d  be temporary and l ocal i n  extent .  

There s houl d b e  n o  impact on  ground water su pply o r  qual i ty d u e  to 
p i pel i ne i nsta l l at i o n .  

Acc i dental Bri ne Rel ease 

A pos s i bl e  bri n e  (or raw wate r )  sp i l l  coul d affect Varner , Bel l ,  or  
Jones Creeks , the Brazos Ri ver D i vers i on Channe l , l akes and ponds  on 

Bryan Mound , the I ntracoastal  Waterway , or the Gu l f  of Mex i co .  

The estimated quanti ty o f  bri ne that cou l d  be s pi l l ed duri ng  l each i ng 

of Wes t  Co l umb ia  s torage cav i ti es  i s  up  to 50 barrel s i n to Gul f waters 

and up to 240 barrel s on  l and or in water bod i es between Bryan Beach  and 

West  Co l umbia  dome . I n  add i t ion , an estimated 235 barrel s of raw water 

cou l d  be s pi l l ed from the raw water supp ly  system . Maximum cred i bl e 

s p i l l s  of up  to 30 , 000 barrel s are con s i dered pos s i bl e , though very 

un l i ke ly .  

Loca l recharge of near surface aqui fers has  been found to be  mi n i mal , 

so potent ia l  seepage from the membrane l i ned bri ne p i t  or mi nor p i pel i ne 

s p i l l s  are l i ke ly  to have negl i g i bl e  impact on water qual i ty .  A bri ne 

s p i l l  at the s i te or a l ong the d i s posal  p i pel i ne cou l d ,  however ,  l ocal ly 

impact s ha l l ow aqu i fers .  

The Brazos Ri ver backwater fl ood stud i es  i nd i cate that the 1 00 year 

fl ood el evation  at West Col umbi a i s  +33 feet MSL . El evat ions  i n  the 

v i c i n i ty of pl ant fac i l i t i es range from +25 to +35 feet MSL .  The bri ne 

pond , thus , wou l d have to be protected from backwater fl oods by a d i ke . 
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As no s trong currents or  waves wou l d  be generated , there i s  no reason to 

expect a pos s i bl e bri ne pond fa i l ure .  

Al ternati ve Fac i l i ti es 

Al ternati ve raw water systems for cavern l each i ng  i nc l u de :  ( 1 )  wi th

drawa l of sa l i ne ground  water ; and ( 2 )  wi thdrawal of water from the 
Brazos  Ri ver near the s i te .  Wi thdrawa l of ground water i s  potenti a l l y  

feas i b l e  but has the potenti a l  of l ower i ng the p i ezometri c head , thus 

a l l owi ng sa l i ne water i ntru s i on and l and subs i dence . Use of a separate 

raw water i n ta ke on  the Brazos  Ri ver wou l d be feas i bl e ,  except that 

prev iou s  water s upp ly  commi tments may l im i t  water ava i l abi l i t i es duri ng 

l ow fl ow peri ods . 

Impacts of the a l ternati ve bri ne d i s posa l  systems , deep we l l  i nj ec

t i on and the 1 2 . 5 mi l e  d i ffuser , are the same as those descri bed i n  

paragraph  4 . 3 . 1 . 2 .  

Impacts associ ated wi th a l ternative  crude o i l  d i stri buti on  systems 
are descri bed i n  paragraph 4 . 3 . 1 . 2 . 

4 . 5 . 1 . 3 Ai r Qua l i ty 

Ai r qua l i ty impacts resu l ti ng from s i te preparati on  and con structi o n  

o f  the proposed faci l i t i e s  a t  the West Co l umbi a  dome a l ternati ve SPR 
s i te wou l d  be s imi l ar to those d i scus sed in paragraph 4 . 3 . 1 . 3 ,  where i t  

was concl uded that a i r  qual i ty impacts wou l d  be m i nor .  

4 . 5 . 1 . 4 No i se 

S i te preparation  and con structi o n  at West Col umbi a dome wou l d  

adversely impact ambi ent sound l evel s i n  the vi c i n i ty .  The i ncrease i n  

no i se  resu l ti ng from these acti v i ti es ,  wi th the excepti on  o f  pl ant 

fac i l i ty constructi o n ,  wou l d be s i mi l ar to those d i scussed i n  paragraph  
4 . 3 . 1 . 4 . 

For con structi on  of faci l i ti es connected wi th the West Co l umb i a  

dome s i te ,  the no i se impact zone rad i i  are : 
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Area 

West  Co l umbi a  dome s i te 

P i pel i ne rou tes 

Freeport Harbor  

Construction Act i v i ty 

Dri l l i ng new wel l s  

Construct ion  of s u pport fac i l i t i es 

Lay i ng of p i pe 

Access  road con s tructi o n  

DOE dock construct ion  

Impact Zone 
Rad i u s  ( ft ) 

3600 

1 580 

1 430 to 1 800 

1 1 00 

2200 

Approximate ly  fi ve res i dences mi g ht exper i ence a noti ceabl e i ncrease 

in  no i se l evel s from construction  acti v i ty at West Col umbi a  dome . Al ong  

the p i pel i ne rou te from West  Col umbi a  dome to SEAWAY Termi nal , res i dences 

and publ i c  l ands wi th i n  1 800 feet of the p i pel i ne route wou l d be exposed 
to sound l evel i ncreases of at l east 3 dB . S i nce the route fo l l ows 

exi st i ng  p i pel i ne r i g ht-of-way for most  of i ts l ength , and constructi on 

acti v i ti es woul d be compl eted wi th i n  2 or 3 days at any g i ven l ocat i on , 

no i s e  impacts shou l d not be severe . 

Construction  of an a l ternati ve raw water or br i ne d i s posal  wel l 

fi el d a l ong  the proposed p i pel i ne route wou l d contri bute no i se  l evel s of 

a mag n i tude s im i l ar to the on s i te dri l l i ng act i v i t i es . The zone of 

no i se impact wou l d thu s  be extended further to the west i n  a s parse ly  

popul ated area of fl u v i a l  woodl and and  coastal pra l r l e .  Con struction  of 

an  offs hore term i na l  or  the 1 2 . 5  mi l e  offs hore d i ffuser wou l d  have no 

measurabl e effect on  ons hore no i s e  l evel s .  

4 . 5 . 1 . 5  Ecosys tems and Spec i es 

S i te preparat ion  and cons truct ion  of the a l ternat ive SPR faci l i ti es 

at  Wes t  Co l umbi a  dome wou l d affect both terrestri a l and aquat i c  resources 

i n  the area . Terrestr ia l  habi tats potenti a l ly  affected i nc l ude coastal 

pra i ri e  gras s l and , fl u v i a l  woodl and , and fres hwater mars h .  Aquati c 

habi tats i nc l ude Varner Cree k ,  Bel l Creek , J ones Cree k ,  the Brazos R i ver 

D i vers ion  C hannel , the I n tracoastal  Waterway , the l a kes and ponds at 

Bryan Mou nd , Freeport Harbor ,  and the nea r  shore Gul f of Mex i co .  

I n  the fo l l owing  s ubsecti ons , potent i a l impacts on ecosystems and 
s pec i es are treated accord i ng to spec i fi c  as pects of fac i l i ty devel opment .  
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Raw Water W i thdrawal 

The potenti al impacts on ecosystems and s pec i es i n  the Brazos Ri ver 

Di vers i on Channel  are descri bed i n  paragraph 4 . 3 . 1 . 5 . 

Br i ne D i sposal  

The potenti a l  impacts on ecosystems and spec i es in  the Gul f of 

Mexi co are descri bed i n  paragraph 4 . 3 . 1 . 5 . 

Con struct ion of DOE Doc ks 

The potenti a l  impacts are descri bed i n  paragraph 4 . 3 . 1 . 5 .  

Con struct ion  of Surface Faci l i ti es at West Col umbi a  Dome 

Faci l i ti es constructed at West Col umbi a  dome that wou l d  have a 

potent i al impact on the s i te ecol ogy i ncl ude the pump house  and control 

bu i l d i ngs , the cavern wel l heads and bri ne d i s posa l  wel l s ,  acces s road

ways , the br i ne s ettl i ng pond , and a uti l i ty power corri do r .  

T h e  West Col umb i a  dome storage faci l i t i es wou l d be l ocated o n  a 232 

acre tract cons i sti ng of most ly  coastal pra i ri e  and fres hwater mars h .  
S i te construct ion act i v i ti es woul d reduce the mars h habi tat by about 30 
acres . Th i s  l os s  wou l d  a l so reduce the amount of food , cover , and 

nesti ng  area ava i l abl e for w i l dl i fe .  The marsh  is  not con s i dered h i gh ly  
producti ve but it  does provi de habi tat for egrets and  other wad i ng 

bi rds . Fol l owi ng  constructi on , some wi l dl i fe wou l d  return to the s i te .  

S i te c l ear i ng cou l d a l so resu l t i n  i ncreased ero s i on but th i s  

impact shoul d be of a mi nor and temporary natu re .  

Construct i on o f  P i pel i nes 

A total of 279 acres wou l d  be requ i red for con struct i on of the 

proposed raw water , bri ne and crude-o i l  pi pel i nes  between the West 

Col umb i a  dome s i te and the SEAWAY Tank Farm . Between SEAWAY Tank Farm 

and Bryan Mound , the raw water and bri ne p i pel i nes wou l d be con structed 
wi th i n  an exi sti ng  r i g ht-of-way . Construct i on acti v i t i es al ong the 

r i g ht-of-way wou l d  impact coastal pra i r i e  and fl u v i a l  and oak woodl and 

habi tats . As most of the proposed route para l l el s  the SEAWAY P i pel i ne 

r i g h t-of-way , these habi tat d i stu rbances woul d be mi n i mal . 
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The potent ia l  impacts on  ecosystems are descri bed i n  paragraph 

4 . 4 . 1 . 5 . 

Acc i denta l  Br ine  Rel ea se 

The most  l i ke ly  l ocation for a l arge bri ne s pi l l  onshore woul d be 

between West  Co l umb i a  dome and Bryan Beach . In s uch  an even t ,  the bri ne 

cou l d affect fl uv i a l  woodl and , coastal  pra i r i e  or brack i s h  marsh hab i tats , 
or  Varner , Bel l or Jones Creeks , the Brazos Ri ver Di vers ion  Channel , the 

l a kes  on Bryan Mound ,  or  the I ntracoastal  Waterway . 

The potent ia l  impacts of  such  an occurrence are descri bed i n  4 . 3 . 1 . 5 . 

Al ternati ve Fac i l i t i es 

Constructi on  of  a ground water s upp ly  or a bri ne  i n j ection  wel l  

fi el d al ong the proposed p i pel i ne corri dor  wou l d  el im i nate the need for 

mul t i pl e p i pel i nes to Bryan Mound but wou l d not great ly  reduce the 

amount  of ri ght-of-way wh i c h  woul d have to be cl ea red . The 1 2 . 5  mi l e  

d i ffuser a l terna ti ve wou l d  requ i re a 1 4 . 2  mi l e  p i pel i ne pa s s i ng through 
20 acres of coasta l  pra i r i e .  It  i s  estimated that a water s u pp ly  wel l 

f i e l d wou l d  requ i re 2 2  wel l s  and about 22  acres of l a nd . S imi l arl y ,  a 

bri ne i nj ect ion  f i el d woul d requ i re 1 9  acres for 1 9  wel l pads . 

Impacts of  construct ing  a l ternate crude o i l  d i stri bution  systems 

and the bri ne d i ffuser a re descri bed i n  paragraph 4 . 3 . 1 . 5 . 

4 . 5 . 1 . 6  Natural  and Scen i c  Resources 

Project cons truction  woul d have on ly  a minor adverse effect on  the 

natura l  and scen i c  resources i n  the area . The s torage s i te i tsel f has 

no un i que scen i c  cha racteri s ti c s  and currently offers a fl at ,  l a rge ly  

featurel ess  v i ew .  Some of  the proposed ons i te faci l i t i es woul d perhaps 

be v i s i b l e  from the roads l ead i ng  to the entrance of Varner- Hogg State 
Park east  of the s i te .  I t  i s  un l i kely ,  however , that the faci l i ti es 

woul d be v i s i b l e  from the park i tsel f .  The project construct i on wou l d 

be v i s i bl e  from the ho uses  southwest of the s i te .  The p i pel i ne routes 

woul d fol l ow ex i st i ng  r i g hts-of-way and wou l d have on ly  a temporary 

impact on the natura l  and scen i c  resources of the areas crossed .  
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Devel opment of an  a l ternat i ve water supp ly ,  a bri ne i nj ect ion f i e l d 

a l ong the proposed DOE and exi st i ng  SEAWAY P i pel i ne corri dor southwest 

of the s i te ,  or  a bri ne d i ffuser 1 2 . 5  mi l es offshore wou l d  not s i gn i fi 

cant ly  affect natura l  or  scen i c  resources .  

4 . 5 . 1 . 7 Archaeo l og i ca l , H i s tori cal and Cu l tural Resources 

No s i g n i fi cant  impacts on archaeo l og i ca l , h i s tori cal or  cu l tural  

resources are expected from con struct ion of the proj ect or i ts a l terna

t i ves . I f  S PR  expan s i on  at  West Col umbi a  dome i s  sel ected , the s i te and 

p i pel i ne routes wou l d be surveyed for the i r potent i a l  archaeo l og i ca l , 

h i stor i ca l , or c u l tural resources pri or to con structi o n .  The deve l o pment 
wou l d  be made to comply wi th provi s i ons  of Execu ti ve Order 1 1 593 . 

4 . 5 . 1 . 8 Soc i oeconomi c Env i ronment 

Land Use  

Deve l op i ng the  s i te at  West Col umb i a  dome wou l d c hange the  primary 

l and u se  of the s i te and a l ong  the p i pe l i ne route to SEAWAY Tan k Farm 

from an undevel oped gra z i ng area to an i ndustria l  a rea . Other p i pel i n e  

routes requ i red fol l ow establ i shed ri ghts-of-way and wou l d  not a l ter 
present l and uses . 

Al ternat i ve devel opment p l an woul d  impact l and use  to the extent 

that add i t iona l  u ndevel oped l and wou l d  be converted to i ndustr i a l  use . 

Transportat ion 

Proj ect con structi on  acti v i ty cou l d s i gn i fi cant ly  i ncrease the 

traff i c  vol ume of Route 36, wh i ch woul d  carry the over 500 workers to 

the s i te .  Truc k  traff i c  rel ated to the con structi on wou l d a l so  i ncrease 

a l o ng t h i s  h i g hway .  Connecti ng  rou tes  wou l d  a l so  be  impacted .  The 

amount  of i ncreas ed congesti on  wou l d depend on the t ime of day workers 

commuted to the s i te and the number who drove the i r own veh i c l es . 

Traffi c impacts wou l d  be temporary , however , as  most  con struction acti v i ty 

wou l d  occur between the s econd and s i xth months  of the project . 

The project wou l d  have a smal l impact on waterborne transportati on  

i n  Freeport Harbor ,  caused by an  i ncreas e  in  tan ker traffi c .  The worst

case i ncrease  i n  tan ker traff i c  dur i ng  the i n i ti a l fi l l  ( as s umi ng  a 
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tanker capac i ty of o n ly  32 , 000 DWT , or  254 , 000 bbl of o i l ) wou l d  average 

about  one tanker every day. 

Construction  of  a l ternati ve water s uppl y ,  bri ne d i sposa l and o i l  

d i str ibut ion  fac i l i t i es coul d affect the area ' s  transportat ion  condi 

t i ons  because  of  the add i tional  workers and materia l  that woul d be 
requ i red.  Impacts shou l d  not be s i gn i fi cant ,  however .  

Popu l a tion  and  Hous i ng 

The impacts on popu l ati on and hous i ng near the West  Col umb i a  s i te 

woul d be s imi l ar to those d i scus sed i n  paragraph 4 . 3 . 1 . 8 . The l ack of 

ava i l ab l e  hous i ng in West  Co l umb i a  sho u l d  further d i scourage mi grat ion  

to  the area . 

Economy 

Potent ia l  economi c impacts a re s imi l ar to those descri bed i n  paragraph 

4 . 3 . 1 . 8 . 

Government and Publ i c  Serv i ces 

Constructi on of the S PR fac i l i t i es at the Wes t Col umbi a  dome s i te 

wou l d  i nvol ve the removal of  232 acres from the tax rol l s  of Brazoria  

Cou nty .  As s umi ng a fa i r  market val ue of  $ 1000 per acre for the West  

Co l umb ia  s i te ,  the tax l os s  woul d be  $668 per year for the l i fe of the 

project . 

Potent ia l  project impacts on l ocal publ i c  serv i ces are s im i l ar to 
those  descri bed i n  paragraph 4 . 3 . 1 . 8 . 

4 . 5 . 2 Impact from Operat ion  and  Standby Storage 

Devel opment of a 100-MMB storage capaci ty at the West Col umb i a  dome 

s i te wou l d  ens u re that ,  i n  the event of a severe o i l s upp ly  i n terrupti on , 
a total of 163 MMB of  o i l  woul d be avai l abl e from the Seaway Group SPR 

fac i l i t i es for del i very to the SEAWAY P i pel i ne or to tankers via Freeport 

Harbor .  O i l wou l d proba bl y be pumped preferenti a l ly  from Wes t Col umb i a  

dome to SEAWAY Tan k  Farm for p i pel i ne transport north ; o i l  i n  excess of  

SEAWAY capac i ty ( 600 MB per day ) woul d then be  pumped to the tanker dock 

a l ong wi th o i l  from the Bryan Mound early storage phase fac i l i t i es . 

Unti l an o i l - supp ly  i n terruption occurred , the fac i l i t i es at West  Col umbi a  

dome wou l d  be ma i nta i ned i n  a cond i ti on of  standby readi nes s . 
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4 . 5 . 2 . 1  Land Features 

Effects of operati on and s tandby storage on l and features are 

expected to be mi n imal . So i l s  wou l d soon s tabi l i ze after revegetati on . 

T he pos s i bl e  impacts of the improbabl e occurrence of a cavern 

col l apse  are descri bed i n  paragraph 4 . 3 . 2 . 1 .  

Use  of a l ternat ive  fac i l i t i es wou l d not affect l and features . 

4 . 5 . 2 . 2  Water 

Impacts on  water resources duri ng  operati on  of the West Col umbi a  

dome fac i l i ty coul d res u l t from raw water wi thdrawa l , bri ne  d i s posal , 

ma i ntenance dredg i ng at dock  s i tes , and pos s i bl e  s p i l l s  of o i l  or br i n e .  

Raw Water Wi thdrawal 

Impacts of raw water wi thdrawal for o i l  di sp l acement are descri bed 

in paragraph  4 . 4 . 2 . 2 .  

Br i ne Di sposal  

The potent i a l  impacts of br i ne d i s posal  on water qual i ty in  the 
Gu l f Mexi co and i n  the deep sands are descri bed i n  paragraph  4 . 3 . 2 . 2 .  

Ma i n tenance Dredg i ng 

The potent ia l  impacts on water qual i ty i n  Freeport Harbor are 

descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Acci dental O i l Rel ease 

Duri n g  proj ect operati on , o i l sp i l l s  cou l d occur i n  the Gul f of 

Mex i co ,  i n  Freeport Harbor ,  a l ong the p i pel i nes connecti ng  the storage 

s i te w i th the DO E tan ker docks and wi th SEAWAY Tank Farm , from the wel l s  

at  Wes t  Co l umb i a  dome , or from o i l surge tan ks at Bryan Moun d .  A s ummary 

of o i l s p i l l  expectat ion model proj ect ions  i s  g i ven i n  Secti on  4 . 2 .  

The probabl e movement of s p i l l s  occurr i ng  east  of the SEAWAY Tank 

Farm i s  descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Sp i l l s  a t  the West  Col umb i a  dome s i te not conta i ned wi th i n the 

d i ki ng  wou l d  fl ow toward Varner Creek , wh i ch d i scharges to the Brazos 

R i ver ; the most  l i ke ly  dra i nage path i s  the i n termi ttent s tream dra i n i ng 

the fres hwater marsh and enter i ng  the r i ver northeast  of the s i te .  
Sp i l l s  from the p i pel i nes west  of the s torage s i te wou l d  fl ow toward 
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Bel l Cree k ,  wh i ch empt i es i n to the San Bernard R i ver .  Between the Bel l 

Creek waters hed d i v i de and a State penal  farm , dra i nage i s  genera l ly : 

( 1 )  i n to the San Bernard Ri ver through a n umber of  i n termi ttent dra i nage

ways ; ( 2 )  i n to the Brazos R i ver south of Dow Chemi cal Company pl a n t ;  or  

( 3 )  i n to the Jones Creek watershed wh i c h  fl ows through  mars h l and to the 

I ntracoasta l  Waterway . 

O i l  s p i l l s  are most l i ke ly  to reach the Gul f of  Mex i co on ly  from 

tan ker s p i l l s .  

O i l  weather i ng processes and d i s persal characteri s t i cs , and the 

potent ia l  impact of o i l  s p i l l s  are descri bed in paragraph 4 . 3 . 2 . 2 . 

Acci denta l  Bri ne or  Sal i ne Raw Water Rel ease 

Duri ng  project operation , bri ne s p i l l s  cou l d occur from the bri ne 

d i s posa l  p i pel i ne or  the on- s i te br i ne  p i t ;  raw water cou l d be sp i l l ed 

from the raw water s upp ly  l i ne  or ,  dur i ng s tandby storage ,  from the 

br i ne d i s posal  l i ne .  A s ummary of  br i n e  s p i l l  expectation  mode l projec

t i on s  is  prov i ded i n  Section  4 . 2 .  

The proba bl e  movement o f  s p i l l s  occuri ng east o f  the SEAWAY Tan k  

Farm i s  descri bed i n  paragraph  4 . 3 . 2 . 2 . 

Sp i l l s  at the West  Co l umbi a  dome s i te not conta i ned w ith i n  the 

d i k i ng wou l d fl ow toward Varner Creek ,  wh i ch d i scharges to the Brazos 
R i ver ; the mos t  l i ke ly  dra i nage path i s  the i ntermi ttent stream dra i n i ng 

the  freshwater mars h and enteri ng  the ri ver northeast of the s i te .  

Sp i l l s  from the p i pe l i nes wes't o f  the s torage s i te wou l d  fl ow toward 

Bel l Cree k ,  wh i ch empti es i nto the San Bernard R i ver .  Between the Bel l 

Creek watershed d i v i de and a State penal  farm , dra i nage i s  general ly : 

( 1 ) i n to the San Bernard R i ver through a n umber of  i n termi ttent dra i nage
ways ; ( 2 )  i n to the Brazos Ri ver south of  a Dow Chem i ca l  Company pl an t ;  

o r  ( 3 )  i nto the Jones Creek watershed wh i c h  fl ows through mars h l and to 
the I ntracoasta l  Waterway . 

The potent i a l  impacts of  bri ne and raw water s p i l l s  are descri bed 

i n  paragraph  4 . 3 . 2 . 2 . 
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F l ood Hazards 

Fl ood hazards at West Col umbi a dome are s i gn i fi cantly l es s  s eri ous  

than  at s i tes  nearer the  coast . Surface e l evati on  in  the  freshwater 

marsh  at the s i te i s  about  +25 feet MSL . The ca l cu l ated 1 00 year fl ood 

l evel of the Brazos  R i ver i s  +33 feet MSL , so h i g h  water cou l d  reach the 

s i te from Varner Creek through  the stream wh i ch dra i n s  the mars h .  

However , n o  strong currents o r  other damag i ng condi t i on s  wou l d  accompany 

h i g h  waters . The bri ne reservo i r  and other surface faci l i t i es cou l d  be 

protected by a s u i tabl e l evee or by fi l l i ng .  

Potenti al impacts of a greater than 1 00 year fl ood are con s i dered 

i n  paragraph 4 . 3 . 2 . 2 . 

P i pel i ne s  and storage tank s  at Bryan Mound  wou l d  be s ubj ect to 

fl ood hazards as  descri bed i n  paragraph 4 . 3 . 2 . 2 . 

Al ternat i ve Faci l i ti es 

Use  of sa l i ne ground water to di spl ace the stored o i l  and the 

i nj ect ion  of bri ne i nto deep s ubsurface sa l t water bearing  sands and the 

br i ne d i ffuser wou l d  have the same potent ia l  adverse impacts as  descri bed 

i n  paragraph  4. 3 . 2 . 2 .  

The potent i a l  impacts o f  the a l ternati ve crude o i l  di s tr i but ion  

methods are des cr i bed i n  paragraph 4 . 3 . 2 . 2 .  

4 . 5 . 2 . 3 Ai r Qua l i ty 

Ai r qua l i ty impacts resu l ti ng from operation of the proposed faci l i 

t i es at the West col umbi a dome a l ternati ve SPR s i te wou l d be s i mi l ar to 

those  descri bed i n  paragraph 4 . 3 . 2 . 3 .  The i nventory of tota l HC emi s s i on s  

g i ven i n  Tabl e 4 . 3-6 for 100 MMB expans ion a t  Bryan Mound expected over 

a 22 year per i od of operation  ( 5  cyl ces ) wou l d apply  for West Col umbi a  

deve l o pment .  

Ai r qua l i ty impacts from a l ternati ve crude o i l  di str i but ion  and 

power generation  systems  wou l d a l so be s imi l ar to tho se di scussed i n  

paragraph 4 . 3 . 2 . 3 . 

4 . 5 . 2 . 4  No i se 

No i se impacts of operati ng SPR  faci l i ti es at West Col umbi a dome 

wou l d  be s imi l ar to those descri bed i n  paragraph 4 . 3 . 2 . 4 . Though  the 
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town of Wes t Col umbi a  i s  about one mi l e  from the s i te ,  no i s e  impacts 

from pump i ng and other operations  wou l d  not be noti ceabl e there . 

4 . 5 . 2 . 5 Ecosystems and Spec i es 

Raw Water Wi thdrawa l 

The potent ia l  impacts on  ecosystems and s pec i es i n  the Brazos Ri ver 

D i vers ion  Channel are descri bed i n  paragraph 4 . 3 . 2 . 5 .  

Br i ne D i sposa l 

The potent ia l  impacts on ecosystems and s pec i es i n  the Gul f of 

Mex i co are descri bed i n  paragraph  4 . 3 . 2 . 5 .  

Tan ker Transport 

The potent ia l  impacts on ecosystems and s pec i es in Freeport Harbor 

a re descri bed i n  paragraph  4 . 3 . 2 . 5 . 

Ma i n tenance of Project Lands 

The potent ia l  impacts on wi l d l i fe are descri bed i n  paragraph 4 . 4 . 2 . 5 . 

Acc i denta l  O i l  Rel ease  

Because  of the  expected very l ow frequency of s p i l l s  ( S ection  4 . 2 ) , 

chron i c  po l l ut ion  of o i l  or  br i ne s hou l d  not occur at West Col umbi a  

dome , Bryan f>lou nd , o r  a l ong  the proposed p i pel i ne routes . 

A l arge s p i l l  of  o i l  i n  the v i c i n i ty of West Col umb i a  dome cou l d 

reach Varner Creek and , thus , the San Bernard Ri ver , res u l ti ng i n  pol l ut ion 

of  water resources and l os s  of aquati c and s tream ban k  vegetat ion , 

benthos , fi s h  and some b i rds . Other sens i t i ve areas potenti a l l y  exposed 
to o i l or br i ne s p i l l s  are Jones Creek and adjacent pra i ri e  l and near  the 
S EAWAY Tank  Farm , s ha l l ow l a kes and ponds on Bryan Mou nd and nearshore 
Gu l f  waters a nd s hore l i nes . 

The damage parameters di s cus sed i n  paragraph  4 . 3 . 2 . 5  apply to the 

West  Co l umbia  dome s i te a l ternati ve . The most  sens i t i ve areas wou l d  

probab ly  be the p i pe l i ne ri g ht-of-way near the SEAWAY Tan k Farm a nd the 

l a kes and ponds -on Bryan Mound . 

Except i n  the case of a very l arge o i l or  bri ne s p i l l  (or  a moderately 

s i zed sp i l l i n  a sens i ti ve area ) ,  b i o l og i ca l  impacts are not expected to 
be of  reg i ona l  s i g n i fi cance . 
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Acc i denta l  Bri ne  or Raw Water Rel ease 

The potenti a l  impacts of acci denta l  bri ne  rel eases on ecosystems 

and spec i es are d i scus sed i n  paragraph 4 . 3 . 1 . 5 . 

Al ternat ive  Faci l i t i es 

Use of a ground water supp ly system or a deep wel l bri ne i nj ect i o n  

system wou l d  expose add i t i onal  porti ons of  pra i r i e  gra s s l and a n d  fl uv i a l  

woodl and to  bri ne s pi l l s . 

U se  of a mari ne p i pel i ne and an offshore SPM termina l  wou l d  s ubstan

t i a l ly  reduce ( by about 60 percent )  the  s pi l l r i s ks associ ated wi th 

crude o i l movement through  Freeport Harbor .  

4 . 5 . 2 . 6 Natural  and  Scen i c  Resources 

Normal proj ect operati ons wou l d  have fewer impacts on  scen i c  and 

natural resources than con structi or. . After pi pel i ne construct i on most  
r i g hts -of-way wou l d be  a l l owed to return to  the nati ve pra i r i e  vegetat ion . 

Some areas , i nc l udi ng the storage s i te ,  wou l d  be permanently a l tered , 
however . 

After con struct ion , the no i se , dus t ,  fumes and v i brat ions  wou l d  be 

s i g n i f i cantly reduced . Above ground storage fac i l i t i es at  the s i te 

woul d be v i s i bl e  from several res i dences near the town of Wes t  Col umb i a  

south of the dome , a l though i t  mi ght  be poss i bl e  to screen faci l i t i es 

from v i ew by l andscap i ng .  

4 . 5 . 2 . 7 Archaeo l og i ca l , H i s tori ca l  and Cu l tura l  Resources 

There a re expected to be no s i gn i fi cant impacts on  archaeol og i ca l , 

h i stori cal or  cu l tural resources resu l t i ng  from operat ion of the project 

or i ts a l ternati ves at  the West Col umb i a  dome s i te .  I f  thi s s i te were 

se l ected for devel opment ,  however , a cu l tural resou rces s u rvey wou l d  be 

conducted pr ior  to con structi on . 

4 . 5 . 2 . 8  Soc i o econom i c  Envi ronment 

Land U se  

Operat ion a nd  ma i ntenance of the West Col umb i a  SPR s i te woul d have 

a modest impact on  l and  use . The 232 acre s i te wou l d  be fenced and i ts 
present use as  graz i n g  l and wou l d  be termi nated for the l i fe of the 
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project .  Of the  699  acres requ i red for construction  offs i te and  wi th i n  the fenced area , 479 acres woul d be needed for p i pel i ne and surface 
faci l i ty ma i ntenance ,  and some of the excess l and woul d be revegetated and returned to present uses . No structures co u l d  be erected wi th i n  the p i pel i ne r i ght-of-way . 

Transporta tion 

The operational  impacts on transportation  wou l d  be s imi l ar to tho se descri bed in  paragraph  4 . 4 . 2 . 8 . 

Popu l ation  and  Ho u s i ng 

The operationa l  impacts on popul ation  and hous i n g  wou l d  be s imi l ar to those  descri bed i n  paragraph 4 . 4 . 2 . 8 . 

Economy 

Econom ic  impacts of the project are s imi l ar to those descri bed i n  
paragraph 4 . 3 . 2 . 8 . 

Government and P ubl i c  Servi ces 

Impacts of proj ect operation are s imi l ar to those descri bed i n  
paragraph 4 . 3 . 2 . 8 .  

4 . 5 . 3 Impact Due to Termi nation  and Abandonment 
The impacts due to termination  and/or abandonment of the West 

Co l umbia  dome SPR  storage s i te woul d be s im i l ar to tho se descri bed i n  paragraph 4 . 3 . 3 .  

4 . 5 . 4 Rel at ion s h ip of the Proposed Acti on to Land Use P l ans , Pol i c i es 
and Control s 

I t  i s  not ant i c i pated that the proposed Wes t Col umbi a  dome SPR 
fac i l i ty wou l d  confl i ct w i th State or county l and use pl ans or pol i c i es .  For a further d i scus s ion  of  the l and use p l ans , po l i c i es and control s i n  the area , refer to paragraph 4 . 3 . 4 . 

4 . 5 . 5 Summary of  Adverse and Benef ic i a l  Impacts 
Devel opment of the West Col umb i a  sa l t dome as an SPR oi l storage 

fac i l i ty i s  not l i ke ly  to generate s i gn i fi cant reg iona l  env i ronmenta l 
impacts except for the remote pos s i bi l i ty of a major  o i l  or  bri n e  sp i l l , 
or the uncontro l l ed rel ease  of hydrocarbon vapors duri ng  o i l  trans fer 
operation s .  
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The l ongtime u se of the surround i ng  area for o i l  and gas product ion  

wou l d tend to m i n imi ze the s cope of impacts resu l t i ng  from con struct i on 
acti vi t ie s . 

Al though l arge quant i ti es of water wou l d  be requ i red to l each 

storage caverns , the wi thdrawal of thi s  water from the Brazos R i ver 

Di vers i on Channel  wou l d  consti tute l ess  than one percent of i ts average 

fl ow .  

D i s posa l  o f  bri ne i n  the Gul f of Mexi co i s  ex·pected to moderatel y  

i n crease  sa l i n i ty i n  water near the di ffuser , but th i s  i n crease  i s  not 

expected to be s i gn i fi cant though there may be some adverse effect on 

l ocal  mari ne organ i sms . 

P i pel i ne constructi o n  cou l d temporari l y  affect the water qual i ty of 

Varner Cree k ,  Bel l Creek and Jones Creek by i ncrea s i n g  turb i d i ty and 

rel ea se of pol l utants from bottom sed iments . Varner Creek and Bel l 

Creek cou l d a l so recei ve s ed iments from s urface runoff and ero s i on 

duri ng s i te preparati on  and constructi on . 
Doc k  constructi on  i n  Freeport Harbor i s  not expected to have s i gn i fi -

cant effects on  ei ther the eco l ogy of the area or i ts water qua l i ty ,  as 

the harbor i s  frequen t ly  dredged . 

The reduct i on of avai l ab l e wi l d l i fe habi tat i n  the vi ci n i ty of the 

s i te and a l o ng the p i pel i ne routes i s  the most s i gn i f i cant eco l og i ca l  

impact associ ated wi th  devel opment of th i s  s i te .  

Duri ng con structi o n  o f  SPR faci l i t i es a t  West Col umbi a  dome , i ncreases 

in i ncome and emp l oyment i n  the Brazor i a  County reg i on are expected . 

These i ncreases  wou l d  be of s hort duration  and are not expected to 

prov i de major st imu l u s  to the area ' s  economy . Operati on of the fac i l i ty 

wou l d provi de mi nor add i t i ona l  i ncome duri ng  standby storage and fi l l  

and wi thdrawal p ha ses . Temporary i n creases i n  traffi c congesti on  i n  the 

Wes t Col umb i a  area are expected duri ng  con struct i on . 

The i nd i rect economi c benefi ts of the Strateg i c  Petro l eum Reserve 

are of con s i derabl e importance to the reg i ona l  economy , as the area has 

a wel l devel oped petrol eum-petrochem i ca l  i ndustry .  Assurance o f  a 
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con t i n ued o i l s upp ly  i n  the event of a nat i onal  emergency wou l d  prov ide 

a meas ure of s ecur i ty for that i ndustry and thu s  for l ocal  res i dents . 

Tabl e 4 . 5 - 1  prov i des a s ummary tabu l at ion of the adverse and bene

fi c i a l  impacts associ ated with  devel opment of th i s  cand i date s i te . The 

data are i n  both qua l i tat ive and quanti tat i ve form , as  appropri ate . 
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TABLE 4 . S- l a  

OlSCl?L rNE 

S ummary of envi ronmenta l  i mpacts caused by devel opment 

of Wes t  Co l umb i a  dome SPR fac i l i t i ei .  
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Pipeiln, connruction 'oIIIOuld 
Clull tll'l'Orary disruotiol\ 

cOlJld increul !)QttOlft sal i n i ty 
by 1 gilt o ... ,r 3 SQuarl mi l.s � 
4DOI"Or.i lMtily 25 acre� would �ave 
""cus sal i nities of 5 �ot or !pore. 

of l05 .cros of GIIl f  bat_. 

Sal inity conclntratiou shOuld 
be '5i",11ar to tnat o f  the 

proposed di ffuser. 

Srine Soi l l s  
EXPected Crine. spl l l s  \IfOuld. "ave 
no ,ignificant imolct; ,a s s i b l e  
rna.ll:i�1I cred i b l e  spi l l  cou l d  
MaVI s i qn i fic5.nt local i"",,lct. 
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�r;n! r,""�"a I ConstrJction 
constructton ot n\lr,ne terminal 

lIfOuld ta!llPOrar i l y  i ncrease 
turb1d"1ty l lVll s in nelr1nore 
Gu l f  .".ters . 
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JISeIPLlNE 

'Mater qesources 
I".ont'd. 

A i r  Jua J ity 

,�o i se t..eve 1 

Spec1 IS !nd. Eco
systems · Aquatic 

,NVIRONME,�T OR \YS7£M 

'II"'." Creek . ae 1 1  
Creek.. jones Creek 4nd 
Lakes and ?onds on 
aryan �ound 

F r-eepor't and 3razos 
Hal"'bor'S 

Ground '",ater 

:.lest : o l ulTtl i a . 
3 :-}'an :1ouna: and 
DOCk 5 iUs 

Marine 7ermina 1 

Storage Si te 

Cocks 

Pipet ine Routes 

a�azcs River 
Ohers ;0" Chann.l 
and leW 

A C T � :/ l i 'f  A � O  
;{ P E C r E D  r M P A C 7  

PROPOSED ,ACrUTY Ai.T£RNATlVE FAC li.lTY 

S i te :'reoa!"'ation 
Se<l iment ana � ' s Cl ! l aneous con
stM.lction ;l o l l utants could 
degrade water qua l i ty .  

Srine SRi 1 1  5 
((pectec: brine spi l l s  i n s i gn i f1 -
cant� po s s l b T e  maximum cred i b l e  
s p i l l  COul d  h a  .... s i gn if i cant 
impact. 

Site �r-e!:)ar!tion 
Or�q ing and <lock construction 
impacts cons 1 dertd compa r

dob l e  relative to :innual 
lM i n tenance ,jreaging in 
Freeport l1arbor , 

S i te Preparation 
,'1inor JUan t 1 t , e s  o f  partiC: .d a t e s .  
SO, . CO, :1C. a n d  !'l0, rei e a  sed 
frern constructi<ln eQu i pme n t  r!t 
'..lest Col umcla 'lome !nd at Sryan 
.'-1ound. 

Sf te Prepa,..ation 
Maximum zone 0 f no he impact 
(defined .IS ) dB incrt!U over 
a.mitnt) , 4 , 500 'Ht for West 
Colufti:lia dome and Z ,000 feet for 
Bryan Mound; 16 residenclS affected 
soutn of Al l en  dome for ptr10d of 1 5  months. 

S i te Preoara tion 
Maximt.ln zone of 110 i s e  illlpact. 2 .200 
fHt ; no residences or noise sens1� 
the areas affected. 

P 1t��;n�/��i;������t equal to 1 .900 
feet; very fIN res idences affected. 
a l l for periods of l ess tnan a Wleek. 

Rapo�;;je 
S�&E!r sucsidence caused 

oy ground ...a ter wi  tndrawa 1 for 
luch l ng .  

orine i)isoosal 
Jeep .,..of i1 ;njection of or1"8 i s  
n o t  expected t o  iffect ;round 
water sueD l ie s ;  potential for 
adverse impact : imi tad to ," i g ration 
I.Ip o l d  unpl ugged we l l s .  

"Ia,..ine rem;nal ConStruction 
Cons t1"'Jction of 4 marine terminal 
would increase emi s s i o n s  offshore 
out have T i t t : e  effec t on con ... 
Ctntrations at Freeport. 

itaOe�:f����C �f !�� 1 3�;�i 
Cl
�i �;�s a  J 

raw water supply or brine injection 
il'8y douc t e � i te em i s sions . .  :)0 1 1  u" 
ta"t conCen trations shou l d  I"erna in 
wi thin Standa,..d,s in  tne acsence of 
background po l l utants . 

w:aw 'Miter SupoT y  lna gr�ne Ji spo s a l  
) 1  igntly increased lOl'le OT n.O l se 
1mpact due to dri l l 1"g oJf �rine 
d i s POSil or raw water sUDely ·....e ! 1 s ;  
fIN r""esi de!\clS 0 '"  MOUt sens i t i ve 
areas affect&<! , 

Sf te Preparanon 
Oestr""uCtlon :;i �nytoolank.ton 
and zooplanitton du,..i n g  the two 
year 1 81cning period. ImI)aC! 
on regional o i o t i c  rl$ourc!s 
considered i n s i gn i ficant. 
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O!SC!PL:�E 

Spec i es and Eco
systems ton e · �.  

:err-el tri a l  

�I f of �x;co 

Varner, 131 1 1  and 
Jones Creeks . L.alc.es 
ana Fonds on BrYln Mound 

FT'"HPort ana Brazos 
Harbors 

Ground Wa ta r 

Coutal Prairi41 

Brackish Maroh 

Fluvi al WOodlUld 

A C T  .. t lJ � ! Y  " tol D  
X ' E C T E J  � P '\ C T  

PROPOSED FAC:UTY AL T!RNATIVE FAC!L:n 

3r1nl Spi l l s  Paniale rl\ijor spi l 1  of ori ne 

f'n:JII pi pel in. considerltd re
mU. Loca l l y  s i qn i f1cant 
aquatic 'm;l4cts could occur .  

Brine �isoosa 1 Srin. 01 500541 P'Ptl i n!  construction '....au l d  

causa temporary i 0 5 S  of 1 4 2  
IC�S of blntlTic corrmun i ti es .  
Brine effluent could affect 
b.ntl'tOs COfTI'TIUn it1es over severa 1 

nund�d to severa J t�ousand !cres . 
SOtT'If : o s s  of "ent."Ios and planKton 
in tt1e il'lll'M!di a te di f.l:'user Jrea. 
SomII! �moact on local \IIn i te Sl'IrinIP . 

O i l and 3r i l'le $oi l 1 s  lSos s lbl e IftiXlmum crea i b l e  o i l 
or 'Jr,ne sel 1 1  cou l d  des troy 
severa I .lcns of bentnos and 
some b i Ota in \!fater co l U1M .  

S i te Preearat 1 0n 
lA;t n i ma ! j oca I fmoacts aue to 
eros i on 5nd I"'1Jnoff from s i te 
construction . 

Brine Soi l 1  
MaJor brtne spi l l  remotely 
poss i b l e ;  significant lass of 
biota wo u l d  '0 1 10 • .  

S I  t e  Preoarat i on 
"'ery l oca l ,  snort·tenn oredging 
impacts . 

S f��
s
�"�'r15�i��res due to faci l i ty 

construction. RevIgltation of 38 
acr .. l i ke l y .  Minimal IlIIOlct. 

Brine Ipi 1 1  
[4rql 6r1n. spi l l  could destroy 
severa I acres . 

SHe Preparation Loss of 30 acres due to tac; 11 ty 
construction. Moderate local 
impact importance. 

Brin. So1 1 1  

Large 6r, nl spi l l c�u ld �.stroy 
sivera I acres. 

S f C�
s
:rO¥a�:ijt ��res . S I qn 1 fi cant 

local importance. 
Srin. 50i l l  

L.lr"ge or'ne spi l l  c�u l d  1estroy 
iev,ra I acres. 
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P'CI l l "e construction would 
cause temporary : ass of 305 
!Cres of bentl'lic contnun i t1es . 
Tne impacts of brine ef"'uent 
Hloul d  be s im l l ! r  to ':l'Iat of 
tne proposed d i  ffuse!". 

Marine TenTIi nal 
:onstMJct l on of marlne �enni nal 
faci l i tt es expected to l'I4'1e m i n l ma l  
l oca l , snort·tem efflt-:t an bentnos 
i n  offShore waters.  

Ra. lola ter Sue? 1 Y 
Slmi lar ,mpact 11.1e to wen field 
de'lltopment for raw water supp l y .  
Loca l l y  s i gn i f i cant impact on 
producti 'l i ty and nabitat. 

Sri ne Oi sposa 1 [ass of 19 acres I)f coas ta 1 pr"a i r; es 
or fluv141 woodl and due to construc .. 
tion of dHP ... 1 1  i n j lCtion system. 



TAB LE 4 . 5- 1 a  conti n ued . 

�atural and 
::,cen 1 c �esolJ rees 

Soc; oeconomi c 
Cona; tions 

,NVIRONMENT OR SYSTE.� 

�st Columbia 

Pipe l t ne �oute 

�.I"d Use 

Transportation 

Flapu l at i on and 
Haus i ng 

Economy 

":;Ovtrnment 

A C T ! V I T "  A. � D  
,\ P E C ' E D  . P A C '  

�ROPOSED fAC ! c ln 

S f te Flreo!rJ.t1on ""1 no I'" lmpact On aesthetics dlJe 
to nearby construction. 

ROW C1earing 
Minar !mpact due =0 Short-tem 
disPlacement of Q i rd l i fe from 
n'.rby 1M.,"eS at 8rYIn Maund . 

A l l  Envi T"Orvnents 

Approximately lSS acres of fluvia 1 
'IIIOOd l a n d .  cOllta l p r-a l r i e .  and 
IJII rsh devel oped . 

P o te n t i a l  for" traffic conqestion 
on I H al'ft,tIVS 35 lnd JIS . oal'"t�cu
iarly i1ea!'" ','es t C o l lJl'ltl i l .  
Temr.lOf'arv 1Ii nol'" :moediln!n� to 
f1av;oation in G u l  f durinq 
:1i ffuJeI'" cons truct� on . 

�o signi ficant impacts expec!ea. 

Total constnJction \liaqes , of 3 9 . 3  
mi l l ion , on ly part of winch 'l«Ju l d  
nmain i n  the '3rIlZOSPOr"t c!r"ea, 

iax revenues due to i l'lcr-used 
10ell  iJurchUIS !Xoec tt� to 
!xceed" cost of new serv 1 clS.  
Loss of -ax �.ve!1UI of 3/56.aOO 

per Yllr for l i fe of the 
project . 
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ALl'ERNATrVE fAC !L1TY 

i3ri"e 0; soosI1 <1"d Rltoi Wlter Sw-o 1 
ou e e e  \lit I Or- "I lnJectlon 

or ground wi ter witt'ldr�.a 1 :or 
leaching De selected, lmglC .. S 
1 f s tld above would not bt l "crtueO 
siqnif1cantly. 

Marine Tel""T!li"lt Stm1 jar erfects woul� accomp�ny 
deve loQment of <1 ,..r1nl terftnna l , 
except land use wo u l d  Oe H tt l e  
cl'langeO. 



TAB LE 4 . 5- l b  S ummary of envi ronmenta l  i mpacts caused by operati on 
of Wes t  Col umb i a dome SPR fac i l i t i e s . 

DISCIPLINE 

-.late'!" �esour"ces 

Air QUll i ty 

SlJlJEC7 AREAS 

West :01 umcia Oome 
ana 'ntned14ta v i c i n i ty 

arazos RilJe!" 
Di v'l"'sion ::hannel 

Brazos Channe 1 
,nd ICW 

Gul f of :1e x l c o  

'Iamlr, 31i! ; 1  3.nc 
Jone� C!"'et!( s .  3.nd 
LaKe! !nd ;lonas �n 
aryan �ounQ 

Freeport :ina 9ruos 
Hartors 

Ground ' .... ater 

,)1 1  M:ana i i n q  and . 
Storaqe �re.s 

E X P E C T E D  I M P A C T  

PROPOSE� PHYSICAL FACILITY ALTERNATIVE PHYSICAL FACILITY 

Cavern :;:) 1 1 405e 
�emote �oss16i l i ty of roof 
co 1 1  apu caus i ng surface sub· 
s i denc! lind forma ti on of oS 
lak.e 0 ..... '1" tne d ome .  

Raj 
.
�o6�Oc8u§�6:t Wl tnaraloin for (] i 1 

d i s p l acement for 163 day� ; 
expected to have mi n i ma l  effects 
on \JiiSter qU4 1 1 ty .  

Oi l <!nd Srine S o i  1 1  5 
Ie.ry small oosslbl l i ty of o i l  
o r  Ol"'ln! release. 

3r;ne 11 soosal 
24t) ,joo 3PO orine di sposal 
ShO u l d l'Iave 11i nllnal water 
qua 1 j ty impacts. 

O i l  !nd 3r�ne 50i l 1 s  01 1 5;:11 1 l S may total 2. , 750 
o.srre l s .  and orine lPl l h  210  
oarre l s  j u r i n g  :lrojec� l i fe
t:ime; :!ffects .,ot expected to 
be s i g n i ficant u n l e s s  o i l  or 
or; ne re4Cl'teS sha 1 1 '* coa Sta i 
OaY5 . 

� Usa or :T'.arine temi nal cou l d  reduce 

J t l  !nO 3rine 5 0 1 1  ; 3  
E;(oec:ea impacts from !J i l  o!nd 
"Jr1ne spi n s  negl i g i b l e .  "055 1 b 1 e  
lIery l arqe s p i l l  cou ld seriously 
degrade water qua l i ty for selieral  
lII'eeks or 'TIQnths . 

Mol 1 nte'lance )redqi n� 
�a l n tenance dredg1nq impacts 
i n s i qn i f� cant. 

0;  1 Soi l l s  
U1'i'S'CiTl s  may be rel at i 'l e l y  

frequent tnougM of sma 1 1  average 
s i ze ( 1 ,470 barre l s  in 53 spi l l s  
.juring project 1 ;  feti me. ) . 

O i l  �nd Srine 501 1 1 s  
'/ery s l ' gM �:"1ance of local 
ground 'd ter po i 1  ut i on due ':0 
surface oil  or orine spi l l .  
col lapse of C!'1ern cou l d  
seri ous ; y deqrade ;rou"d�ater 
suppl i e s  fpr 'lies t  Columbia area 
but such an occurence i s  n 191'11y 
un l i ke l y .  

"'ata1 �missions 
ou. I � l S S  1 ons fr-om 1 63 �'!9 

�otal o i l  spi l l  lI o l ume by .onere 
tnan S{) percent. 

Br6;!
p O!!��'1�j.ctton ,nou l d  not 

n4VI signi ficant impacts . 
Subsi de"c! 
�ce potenti <i l  �rom ground 

wat.r \111 thdra�al grueer tnan 
during lUCMing because of 1 ,000 ,000 9PC .el l  .itndr .... ; r.t • .  

0 1 1  s tor�ge #aci l ' t i es f o r  5 fi l l  
o!nd 'JI1 tl'ldrawal cycles eaual 2ti . : 7n '  
tons . 5 0  ;:tercent due: t o  g?R, s i tI 
!XOa n S l o n .  ')i str�bution of o!!ni s s i on5 
u f� 1 1 o  ..... 5: .. 7 j:lercent in 1u l f  ")f 
l.I;e:<ico . 25 1Ii 1 !ts from rre!oort� 2 :Jercent 
i n  trans � t oetioieen Joen 31J 1 f <ina oock. 
s , te� .17 Jerc!nt from JOCKS a t  Freeport ; 
and � :ler-:ent ':"o:Im 3rjan �und. s tor4oe 
s i te .  

4 . 5 -22 



TABLE 4 . 5- 1 b  cont i n ued . 

OISCI PLHIE 

A11" gua J i ty 

.'lO l se �eve 1 5  

Soec i es and �-:J. 
Systems .. loua c c 

SillJEC7 AREAS 

g,.azos ,�i ver 
.jiverSion ':hanne! 

Srazos R;  vel'" 
Divers 1 0n Channe l , 
rCA', '/ar'l'1er , 8el l Jnd 
Jones CreeK 

Gu l f  o f  �eXl cO 

aryan ."found l..ak,S 
i!nd �ondS 

Freeport and grouos 
Mu'oor"s 

E X � E 1 :'  

PROPOSED ,'�YSICAL 'ACIL:iY 

Ston-oe 111 Sura! ;donKS 
.�nnua i �mi s s i :)ns .:"l'"om f1oati .,g 
"'oof ':anks :!t �rvan \4ound !oua i 
?3 :O" s .  :f w i tharawa ' ir:C'JI"'S 

during fear, '''d i u!! Is 36 t::lnS . 
:>oel( :ransfer 

�yClrocarbon standarCls e.x:ceeded 
'JO to 1 3  d lomecer'S ""C:T' �(1F. 
dock.s ; inte"act�on from other 
JOE sources /'lOt cons loe red 

S l gn i fi c a n t . 

S torage S i te ·Joer�':.ion 
'10 S l Cnlf1:lnt ' ncrease . "  
a m b i e n t  Sauna ' eve i s  Cln or :loel
jacent :0 the 3 � tes . 

Ra ..... 'lia ";e'"' S:JO O i {  
Jestructlon J'" l ess ';Mn i JerCeM 
of :Jhy l o p l anKton :lonO :oop l anKton 
pOPu l a tion i n  3n.zos � i 'ler ::ur"'ng 
eacn 1 SO-day .... 1 tharawa 1 :le:"1 ad . 

01 : d;nd 3r';rle So' 1 : s  
5055161 : : 1;; .:;; :ia � o r  '5 D l � l  Cl f  brine 
·Jr J 1 1  "rom p l oe T  : 11'! ::ons:aered 
remote.  :"ou l d  cause i oea l ly s i g n i 
ficant �mpac:s I n  aqua t i c  l 1 fe .  

a n n e  8 ;  soos:! i 
:.ni:.Jent ':�oJ 3 ffect O : dl'll(:on ana 
')enthos ove" seve"'a i '1.unar!1 
to perhaps 'Jne thousana acres 
(juring o i l fi l 1 .  Shou i c  be s � g n i 
ficant o n l y  lrm!eo i H e l y  !djacent 
to a i ffuser . 

an and 3r�ne 50i 1 1 s  
t.xpected 5rlne ana 0 1 1  s p i  1 1 
vo l umes snou l d  not s i gn i ficant:y 
affect marine � i o ta ,  � s t lllla ted 
total of 2 . 15.1 ,arre } s  of o i l  
and 288 �arre 1 5 of sa 1 t .... a ter 
and orine dur,ng project 
l i fe t i me .  

Possi b l e  very l a r?e O� 'tl4ximufTI 
cred i b l e  o i l  Jr t) r i n e  s .:l i l 1  
cau l a  nave s l gn l ricant impacts 
to severa I �Musand <!cr!S )i 
s"a l l ow .... ater- or 1Tl4MI"I lf  s01 1 1  
!"1:4cl"les snore Defore c � eanuo, 

i � � A C i  
ALTERNATIVE �HYS;:C�l ;:'ACL:n 

.i1ar i ne 'I'enni n a i  
S'lgn1f1cant reduction :6'$ oercent ! 
in total enn S !: ions ... ' tl'l mar H-: !  
:ennlna 1 ;  standards excee1ance cm
snore 'I 1 rtua l l y  e l iminated.  

iJes t  :Cl l umtl i �  ;ome 
5ns 1 :e Jo .... er generi!tl0n �adS :! 
l oca l : y  s i gn i fi cant source of 
.'1.yoroc3oroons H '''/est :o;umbia jome 
� i ,27S tons over ;)rc;ect l i fe t i me ) .  

9 r ' !1e � i soasa 1 
·.,e a : t! !'"':"1 i! ti VI! .... au l d  1awe 
imoac:s simi 1 i:!r  �o �he 
�roOOSl!d system. 

Marine Te�inal 

:n �nd 3r�"@ :01 1 1 5  
le.,.y j i ttje :mcac: I!xoec�e� :Jasec 
on ::1l"aoa o i ; i tj J1 si:d 1 1  s, "a:en. 
t1ai "'or s ' g n l f� c a n c  : o s s  of 
� 1 0 t a .  Sl"lOu : d  � : arqe ')I"�.,e Jr 
o i l  SP 1 1 �  oc::ur. 

�a i n te!'\anc!! Jr'!OCl' r'ICI  
�oca l .  snor:-1;e� 11a i ntenance 
1redg1 ng 'moacts . 

0i l Soi i � s  
L.OC3 1 :ontar:'li n a : " on :; f  ... ater -I J �.": 
o i l  ,ass 1 � i e .  

4 . 5- 2 3  

Reduced :Odsta 1 excosure �o ,) 1 1  
spi l h  i f  !Mr�ne �enn� n a J  jeve l opea. 
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nSCI?L1 NE 

Species and Eco-

�al 

:iatura 1 ana 
Seen' c �esources 

Soc i oeconomi c 
En'ilronment 

SUBJECT AREAS 

Coastal Prai r-ie . 
!""�h and Fluvial 
WOOdlands 

aryan Belch. COISUl 
Marshes . San Bernard 
River , ana ',.ji 1dl i fe 
�e"uge 

Economy 

E � P E C T E D  I M P A C T  

PROPOSED PliYSICAL FACILlT'I 

Oi l and Br-ine Spi l l .  
Impacts �r'lM.r11y 1 1m; ted to 
possible oi l or brtne spi l l s .  
l i kel ihood .... 1 1 .  but poss ib le 
i�lct local ly sign1fi cilnt • 
• 'I!Kially jf during spring 
nesting season . 

Oild�;�!! s impacts l im; ted pri 
mari ly to poss ib le large o i l  
spi l l  '.h ich could �oul belenes 
and coat marsh and sna l low 
water uea w ith  oil . 

ALTERNATIYE PHYSICAL FACILITY 

Storage Site 8nDloyment 
l otal wages expectea to be approxi
mately 596 .000 luring .. ell man til 
of o i l  fi l l  and .itlldr ••• l ;  $ 1 1 .5CO 
during standby storagl. 
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4 . 6  ALTERNAT I VE S ITE - DAMON MOUND 

4 . 6 . 1  Impact of S i te Preparat ion  and  Construct ion  

4 . 6 . 1 . 1  Land Features 

Proposed Fac i l i ti es 

Grad i ng and con structi on  at  the 232-acre Damon Mou nd a l ternati ve 

SPR  s i te wou l d  d i stu rb about 30 acres (Tabl e 2 . 6- 1 ) .  

Con structi on  impacts of the two DOE tanker termi na l s i n  Freeport 

Harbor a nd the bri ne d i ffuser are descri bed i n  paragraph 4 . 3 . 1 . 1 .  

Con structi on  of raw water i ntake and br i ne d i s posal  p i pel i nes  from 
Bryan Mou nd to the Damon Mou nd s i te wou l d  requ i re excavat ion  of 395 , 888 

cy of materi al  and d i srupti on  of 397 acres . An add i ti onal 3 acres wou l d  

be requ i red for the three backup bri ne i njecti on  we l l s .  

Construct ion  of the b i -d i recti ona l  crude o i l p i pe l i nes  between 
S EAWAY Tank  Farm a nd the s i te wou l d  req u i re excavat ion  of an  add i ti onal  

1 70 , 544 cy of mater i a l . 

Leach i ng of u p  to 1 2  s torage cav i t ie s  at the Damon Mou nd s i te wou l d  

i nvo l ve remova l of 1 00 MMB ( 20 . 8  x 1 06 cy ) of sa l t .  Suffi c i ent  s pace 
wou l d  be l eft between cav i ti e s  to preserve structural i ntegri ty .  

Al ternative  Fac i l i ti e s  

Two a l ternati ve raw water supp ly systems were con s i dered : 

1 )  deve l opment of a we l l  fi e l d  wou l d  requ i re about  22 acres for dri l l  
pads ; 2 )  wi thdrawal of water from the Brazos Ri ver east  of the s i te 

wou l d  requ i re constructi on of a n  i ntake system , a desander , a s evera l 

acre s po i l area , and a 1 0-mi l e  p i pel i ne .  

D i s posal  of br i ne i n  deep sa l t water beari ng sands wou l d  requ i re 

abou t 1 9  acres for dr i l l  pad s , and d i s posal  v i a  the 1 2 . 5  mi l e  offshore 

d i ffuser wou l d  requ i re an add i ti o nal 1 63 acres for construction  r i g hts

of-way . 

Purchase of commerc i a l  power wou l d  requ i re construction  of a trans

mi s s i on corr i dor to the  s i te .  

Al ternati ves to the crude o i l d i s tri but i on system are d i scussed i n  

paragraph  4 . 3 . 1 . 1 .  
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4 . 6 . 1 . 2  Water 

S i te preparati on  and constructi on  of proposed faci l i ti es at Damon 

Mound  may impact several water bodi es , i nc l ud i ng  Bel l Creek , Jones Creek , 

Varner Creek ,  Mou nd Creek ,  the I ntracoastal Waterway , the B razos Ri ver 

D i vers i on C hanne l , Freeport Harbo r ,  the l akes and ponds at B ryan Mound , 

the Gu l f  of Mexi co , and var ious  ground water aqu i fers . 

Raw Water Wi thdrawal 

The potenti a l  impacts on  water qua l i ty i n  the Brazos R i ver D i vers i on 

C hannel  are descri bed i n  paragrap h  4 . 3 . 1 . 2 .  

Bri ne D i sposal  

The potenti a l  impacts on  water qua l i ty i n  the Gu l f  of Mexi co and i n  

the deep sa l t water beari ng sand are descri bed i n  paragraph 4 . 3 . 1 . 2 .  

Construct ion  of DOE Docks  

The  potenti a l  impacts on water qua l i ty i n  Freeport Harbor are  descri bed 

i n  paragraph  4 . 3 . 1 . 2 .  

Constructi on  of Surface Fac i l i ti e s  a t  Damon Mou nd 

S i te preparation  and constructi on  acti vi ti es  at Damon Mound  wou l d  

requ i re d i sp l acement of approximate ly  3 1 , 680 cy of earth . Natural s i te 

drai nage i s  toward the north , down the s l ope of the mound ; there are no 
s i gn i fi cant  water bodi es i n  thi s  area . Sta ndard eng i neeri ng control 

techn i ques  ( i nterceptor d i tches , d i kes and sed i mentati on  ponds ) wou l d  

be uti l i zed to prevent s i g ni f i cant degradati on  of water qua l i ty i n  sma l l 

ponds and i ntermi ttent streams from s i te runoff . 

Construction  of O i l ,  Bri ne and Water Supply P i pe l i ne s  

T he  proposed water suppl y ,  bri ne di s posal , a nd  crude o i l p i pel i nes 

wou l d  cross Varner and Be l l Creeks  and several i ntermi ttent streams i n  

the 3 2 . 3 -mi l e  segment  between the storage s i te and SEAWAY Tank Farm . East 

of SEAWAY Tank Farm , the water supply and bri ne pi pel i nes wou l d  a l so 

cross  Jones Cree k , the Brazos  R i ver D i vers i on C hanne l , a nd Unnamed Lake 

o n  Bryan Mound . 
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Trench excavati on  across  the water cou rses wou l d  create i ncreased 

turbi d i ty and rel ease  sol u b l e  substances from the substrate to the water 

co l umn . Impacts wou l d  be temporary and l ocal  i n  extent , however . 

There s hou l d  be no impact on ground water supp ly  or qua l i ty due to 

p i pel i ne i ns ta l l ati on . 

Acci dental  Bri ne Re l ease 

A poss i bl e  bri ne ( or raw water ) s p i l l  cou l d  affect Mound , Varner , 

Be l l  or  Jones Creeks , the Brazos Ri ver D i vers i on C hannel , l a kes and ponds 

o n  Bryan Mou nd , the I n tracoastal  Waterway or the Gu l f  of Mex i co .  

The estimated quanti ty of br i ne that cou l d  be s p i l l ed duri ng l each i ng 

of Damon Mound storage cav i t ies  i s  u p  to 50 barrel s i n to Gu l f  waters and 

up to 360 barre l s on  l and or i n  water bod i e s  between Bryan Beach and Damon 

Mound  ( Fi gu re 2 . 6- 1 ) . I n  add i ti o n , an estimated 355  barre l s of raw 

water cou l d  be s pi l l ed from the raw water supp ly  system . Max imum 

cred i b l e  s p i l l s  of up to 30 , 000 barre l s are con s i dered pos s i b l e ,  though  

very u n l i ke l y .  

Loca l recharge o f  near-surface aqu i fers has been found to b e  mi n ima l , 
so  potenti a l  seepage from the membrane-l i ned bri ne p i t or mi nor pi pel i ne 

s pil l s  are l i ke ly  to have neg l i g i b l e  impact on  water qual i ty .  A bri ne s pi l l  

at the s i te or a l ong the d i s posal  p i pel i ne cou l d ,  however , l oca l ly  impact 
s ha l l ow aqu i fers . 

The l ocati on  of proposed SPR o i l  s torage fac i l i ti es on the el evated 

surface of Damon Mou nd prec l udes any dangers of pos s i bl e fl ood - i nduced bri ne 

s p i l l s  at the s i te .  

Al ternati ve Faci l i t i es 

Impacts of the a l ternati ve raw water i ntake sys tems are s imi l ar to 
those descri bed i n  paragraph 4 . 3 . 1 . 2 .  

Impacts of the a l ternati ve bri ne di s posal  system , deep we l l  i njecti on , 

are descri bed i n  paragraph 4 . 3 . 1 . 2 . 

Impacts assoc i ated wi th a l ternati ve crude oi l di s tri but ion  systems 

are descri bed i n  paragraph 4 . 3 . 1 . 2 .  
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4 . 6 . 1 . 3 Ai r Qua l i ty 

Ai r qua l i ty impacts resu l ti ng from s i te preparati on  and constructi on  

of the proposed faci l i t i es at the Damon Mou nd a l ternati ve SPR s i te wou l d  

be s imi l ar to those d i scussed i n  paragraph 4 . 3 . 1 . 3 ,  where i t  was conc l uded 

that a i r  qua l i ty impacts wou l d  be m i nor . 

Add i ti onal  pa i nt emi s s i on s  from con structi on  of an  8500 bbl fue l  

tan k  for on s i te power generat ion  wou l d  have no s i g n i fi cant impact on  ai r 

qua  1 i ty .  

4 . 6 . 1 . 4  No i se 

S i te preparat ion  and constructi on at Damon Mou nd wou l d  adversely 

i mpact ambi ent sound l evel s i n  the v i c i n i ty .  The i ncrease i n  no i se 

resu l ti ng from these acti v i t i es , wi th the except ion  of pl ant  fac i l i ty 

construct ion , wou l d  be s imi l ar to those d i scu ssed i n  paragraph 4 . 3 . 1 . 4 .  

One major d i fference i s  that ons i te generat ion  i s  the primary a l ternati ve 

for power at  th i s  s i te ,  whi ch cou l d  i ncrease the durati on  of construct ion  

acti v i ty .  

For con struct ion  of faci l i ti es connected wi th the Damon Mou nd s i te ,  

the no i se  i mpact zone rad i i are : 

Area 

Damon Mound  s i te 

P i pel i ne routes 

Freeport Harbor 

Construction  Acti v i ty 

Dri l l i ng new wel l s  

Construct ion  of su pport 
fac i l i ti es 

Layi ng of p i pe 

Impact Zone 
Rad i u s  ( ft) 

4500 

2000 

1 800 

Access road con s tructi on  1 400 

DOE dock con struct ion 2 200 

Approximate ly  57 res i dences i n  Damon may be exposed to s i g n i fi cantly 

i ncreased no i se  l evel s duri ng constructi on . 

Con s truction  of an a l ternati ve raw water or bri ne d i s posa l  wel l fi e l d 

a l ong the proposed p i pel i ne route wou l d  contr i bute no i se l evel s of a 

magn i tude s imi l ar to the ons i te dri l l i ng acti vi t i es . The zone of no i se 

i mpact wou l d  thu s be extended further to the southwest  i n  a sparsely 
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popu l ated area of coastal pra i r i e .  Con s tructi on of a n  offs hore termi nal  

wou l d  not have a mea s u rabl e effect on ons hore no i se l evel s .  

4 . 6 . 1 . 5 Ecosys tems and Spec i es 

S i te prepara t i o n  and constru cti on of the al ternati ve SPR faci l i ti es 

a t  Damon Mou nd wou l d  affect both terrestri a l  and aquati c resources i n  the 

area . Terrestri al  habi tats potenti al l y  affected i ncl ude coastal pra i r i e  

g ras s l and a n d  fl u v i a l  wood l and s . Aqu ati c habi tats i ncl ude Varner Creek , 

Be l l  Creek , Jones Cree k ,  the Brazos Ri ver D i vers i on Channe l , the I ntra

coas tal  Waterway , the l a kes and ponds at Bryan Mou nd , Freeport Harbor , 

and the near-s hore Gu l f  of Mex i co . 

I n  the fo l l owi ng su bsecti ons , potenti al  i mpacts on ecosys tems and 

s peci es are treated accord i ng to spec i fi c operati onal as pects of fac i l i ty 

devel opme n t .  

Raw Water Wi thdrawa l 

The poten ti a l  impacts on escosystems and speci es i n  the Brazos 

R i ver D i vers i on Channel are descri bed i n  paragraph 4 . 3 . 1 . 5 .  

Bri ne D i sposal  

The poten ti al  i mpacts on ecosys tems and spec i es in  the Gu l f  of 

Mex i co are descri bed i n  paragraph 4 . 3 . 1 . 5 .  

Cons tructi on of DOE Docks 

The poten ti al  i mpacts are descri bed i n  paragraph 4 . 3 . 1 . 5 .  

Constructi on of Su rface Fac i l i ti es at Damon Mou nd 

Faci l i ti es cons tructed at Damon Mou nd that wou l d  have a potenti al  

i mpact on the s i te ecol ogy i ncl ude the pump hou se and contro l bu i l d i ngs , 

the cavern we l l heads and br i ne d i s posal  we l l s ,  access  roadways , the 

bri ne settl i ng pond , and a 45 , 000 ki l owatt gas tu rbi ne power generator . 

The Damon Mou nd storage fac i l i ti es wou l d  be l ocated on an 

a pproxi mate l y  232 acre tract con s i sti ng of mostly coas ta l  pra i r i e  and 

oak woodl ands . Con s tructi on at the s i te wou l d  i mpact about 30 acres of 

coas tal  pra i r i e  habi tat u sed for grazi ng . Permanent l os s  of th i s  habi tat 

wou l d  resu l t  i n  the l o s s  of food , cover , nesti ng and breed i ng areas for 

wi l d l i fe .  The l os s  of th i s  habi tat i s  not s i g n i f i cant when compared wi th 

the total acreage of s i mi l ar coastal  prai r i e  habi tat i n  Brazor i a  Cou nty . 
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Sma l l popu l at ions  of i nvertebrates , mammal s ,  and bi rds at the s i te may 

be forced to m igrate to other areas duri ng constructi on , but because of 

the l arge amount  of coastal pra i r i e  avai l ab l e adj acent  to Damon Mou nd , the 

potenti a l  for rel ocation i s  good . 

Constructi on  of P i pe l i nes 

A total of 397 acres wou l d  be requ i red for con structi on of the proposed 

raw water , br i ne and crude oi l pi pel i nes between the Damon Mou nd s i te and the 
SEAWAY Tan k  Farm . The enti re route , except for a s hort spur l ead i ng to Damon 

Mou nd , fo l l ows exi sti ng p i pe l i ne corri dors . Between SEAWAY Tank Farm and 

Bryan Mound , the raw water and br i ne pi pel i nes wou l d  a l so  be cons tructed 
w i th i n an exi st i ng ri ght-of-way . 

The potenti a l  impact on  ecosys tems are descri bed i n  paragraph  

4 . 4 . 1 . 5 .  

Acc i dental Bri ne Rel ease 

The most  l i ke ly  l ocati on  for a l arge sp i l l  wou l d  be ons hore between 

Damon Mou nd and Bryan Beach . I n  such  an event , the br i ne cou l d  affect 
coastal prai r i e  or f l uv i a l  woodl and habi tats , or Mound , Varner , Bel l or 
Jones Creeks , the Brazos Ri ver Di vers i on Channel , the l a kes on  Bryan 

Mound , or the I n tracoasta l  Waterway . 

The potent ia l  . i mpacts of such  an occurrence are descri bed i n  paragraph 
4 . 3 . 1 . 5 .  

Al ternat i ve Faci l i t ie s  

Constructi on  of  a ground water supply wel l fi e l d or  a bri ne  i nj ecti on  

f i e l d a l ong the proposed pi pel i ne corri dor wou l d  e l imi nate the need for 

mu l ti p l e p i pe l i nes to Bryan Mou nd but wou l d  not greatly reduce the 

amount  of ri ght-of-way wh i ch wou l d  have to be c l eared . I t  i s  est imated 

that a water wel l s upp ly  f i e l d  wou l d  requ i re 22 wel l s  and about 22 acres 

of l and . S imi l ar ly , a br i ne i nj ecti on fi e l d  wou l d  requ i re 1 9  acres for 

1 9  wel l pads . U se  of the 1 2 . 5  mi l e  Gu l f  of Mex i co d i ffuser wou l d  
requ i re 20 acres of coastal pra i r i e  and 1 acre of marsh . 

Impacts of constructi ng a l ternate crude oi l d i s tri buti on  systems 
are descri bed i n  paragraph 4 . 3 . 1 . 5 .  
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4 . 6 . 1 . 6 Natura l  and Sceni c  Resources 

S i te preparat ion  a nd construct ion  acti v i ti es at  Damon Mou nd wou l d  have 

some adverse i mpacts on  surroundi ng natura l and scen i c  resources . On-s i te 

constructi o n  a nd p i pe l ayi ng acti v i ti es wou l d  be v i s i b l e  from some areas of 

Damon . The negat ive impacts from no i se ,  v i brati on , and dust  wou l d  be tempo

rary i n  nature and affect on ly  a l imi ted area . No  major recreationa l  faci l i 

ti es  wou l d  be affected . 

Al ternati ve bri ne d i s posa l , raw water supp ly ,  and o i l d i s tr i buti on  
systems wou l d  have m i n imal add i ti onal  impact on  scen i c  and natural 

resources . 

4 . 6 . 1 . 7  Archaeo l og i cal , H i stori cal  and C u l tura l Resources 

No s i gn i fi cant i mpacts on  archaeo l og i ca l , h i s tori ca l , or  cu l tural 

resources are expected from constructi o n  of the project or i ts a l terna

t i ves . I f  S PR expans i on at Damon Mou nd i s  se l ected , the s i te and p i pel i ne 

rou tes woul d  be surveyed for the j r  potenti a l  archaeo l og i ca l , h i s tor i ca l , 

or  c u l tura l resources pr ior  to constructi on . The devel opment wou l d  be 

made to compl y  wi th the prov i s i on s  of Execu ti ve Order 1 1593 . 

4 . 6 . 1 . 8  Soci oeconom i c  Envi ronment  

Land Use  

Devel op i ng the  s i te at Damon Mou nd wou l d  not  s i g n i fi cantly a l ter the 

primary l and u s e  of the area . A l though  devel opment wou l d  put present 
pas tu re l and to i ndustr i a l  u se , much  of the surround i ng area i s  a l ready 
heav i l y  u sed for quarryi ng  and petro l eum producti on . 

A l ternati ve devel opment  p l ans  wou l d  not s i g n i fi cantly impact present 

l and u s e . 

Transportat ion  

Most  constructi on  workers (abou t  550  at peak emp l oyment )  are  expected 
to commute from l oca l  or reg i onal  u rban centers . Thi s commuti ng traffi c ,  

a l ong wi th trucks  transporti ng mater i a l s ,  wou l d  have a s i g n i fi cant impact 

o n  traff i c  vol umes a l ong Route 36  and wi th i n  the town of Damon . The 
amount  of i ncreased congest ion  wou l d  depend on  the time of day workers 
commuted and the number who drove the i r own veh i c l es . Traff i c  impacts 
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wou l d  be temporary , however , as  mos t  con structi on  acti v i ty wou l d  occur  

between the  second and s i xth months  of  the  projec t .  

T h e  project wou l d  have a sma l l impact on  waterborne transportat ion 

i n  Freeport Harbo r ,  cau sed by an  i ncrease  i n  tan ker traffi c .  The worst

case i ncrease  i n  tan ker traff i c  duri ng i n i ti a l fi l l  ( assumi ng a tanker 

capac i ty of on ly  3 2 , 000 DWT , or  about  254 , 000 bbl of o i l )  wou l d  average 

about one tan ker every day . 

Construction  of a l ternati ve water supp ly , bri ne d i sposa l , and o i l 

d i s tri but i o n  faci l i t i e s  cou l d  affect the area ' s  transportat ion  cond i t ions  

because  of the  add i ti o na l  workers and  mater i a l  that wou l d  be  requ i red . 

Impacts shou l d  not be s i g n i fi cant .  

Popu l at i on a nd Hou s i ng 

The potenti a l  impacts on  popu l at ion  and hou s i ng wou l d  be s imi l ar to 
those descri bed i n  paragraph 4 . 3 . 1 . 8 .  The l im i ted s tock  of hou s i ng avai l 

ab l e i n  Damon wou l d  a l so d i scourage workers from rel ocati ng i n  the area . 

Economy 

Potenti a l  economi c impacts are descri bed i n  paragraph  4 . 3 . 1 . 8 .  

Government and Publ i c  Serv i ces  

Construction  of the S PR  fac i l i ti es at  the Damon Mound s i te wou l d  

i nvo 1 ve the remova l of about 232 acres from the property tax ro 1 1  s of 

Brazor i a County .  Ass umi ng a fa i r  market val ue  of $ 1 000 per acre for the 
Damon Mou nd s i te ,  the tax l os s  wou l d  be about $668 per year  for the l i fe 
of the proj ect .  

Potenti a l  project impacts on  l ocal  publ i c  serv i ces are descri bed i n  

paragraph  4 . 3 . 1 . 8 .  

4 . 6 . 2  Impact from Operat ion  and Standby S torage 

Devel opment  of a 1 00 MMB s torage capaci ty at the Damon Mound s i te 

wou l d  ensure tha t ,  i n  the event of an  o i l supp ly  i nterrupti on , a tota l of 

1 63 MMB of o i l wou l d  be ava i l abl e from the Seaway Group SPR fac i l i ti es for 

del i very to the SEAWAY P i pel i ne or to tan kers v i a Freeport Harbor . O i l 
wou l d  probab ly  be pumped preferenti a l ly  from Damon Mou nd to SEAWAY Tan k  

Farm for p i pel i ne transport north ; o i l  i n  exces s  o f  SEAWAY capaci ty ( 600 MB 
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per day) wou l d  then be pumped to the tanker dock a l ong wi th o i l from the 

Bryan Mound early storage phase fac i l i ti e s . Unti l an o i l supp ly  i nter

rupti on  occurred , the fac i l i t i e s  at Damon Mound wou l d  be ma i nta i ned i n  a 

cond i ti o n  of standby read i ness . 

4 . 6 . 2 . 1  Land Features 

Effects of operati onal  and s tandby storage on  l and features are 

expected to be m i n imal . So i l s  wou l d  soon s tabi l i ze after revegetat ion . 

The pos s i b l e  impacts of the improbabl e occurrence of a cavern 

col l apse are descri bed i n  paragraph 4 . 3 . 2 . 1 .  

U se  of a l ternat i ve fac i l i ti e s  wou l d  not affect l and features . 

4 . 6 . 2 . 2  Water 

Impacts on water resources duri ng operation  of the Damon Mou nd 

fac i l i ty cou l d  resu l t from raw water wi thdrawa l , br i ne d i s posal , mai nte

nance dredg i ng at dock s i tes , a nd  pos s i b l e  sp i l l s  of  o i l or  br i ne .  

Raw Water Wi thdrawa l 

Impacts of raw water wi thdrawa l for o i l d i s p l acement are descri bed i n  

paragraph  4 . 4 . 2 . 2 .  

Br i ne D i sposa l  

The  potenti a l  impacts on  water qual i ty i n  the Gu l f  of Mex i co and  i n  
the deep sa l t water beari ng sands are descri bed i n  paragraph  4 . 3 . 2 . 2 .  

Ma i ntenance Dredgi ng 

The potenti a l  impacts on  water qual i ty i n  Freeport Harbor are descri bed 

i n  paragraph 4 . 3 . 2 . 2 .  

Acc i denta l  O i l Re l ease  

Duri ng project operati on , o i l  sp i l l s  cou l d  occur  in  the  Gu l f  of  Mex i co ,  
i n  Freeport Harbo r ,  a l ong the p i pel i nes  connecti ng the s torage s i te wi th the 

DOE tan ker dock s  and wi th the SEAWAY Tank  Farm from the wel l heads at Damon 

Mou nd or o i l s urge tanks  at Bryan Mound . A summary of o i l s p i l l  expectat ion 

mode l project ions  i s  g i ven i n  Secti on  4 . 2 .  

The probabl e  movement of sp i l l s  occurri ng eas t  of the SEAWAY Tank Farm 
i s  descri bed i n  paragraph 4 . 3 . 2 . 2 .  
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Sp i l l s  at  the Damon Mou nd s i te not con tai ned wi thi n  the d i k i ng  wou l d  

f l ow northward down s l ope to l evel  ground . No s i g ni fi cant water bod i es are 

l o ca ted i n  th i s area or on the dome . Sp i l l s  from the p i pel i ne j u s t  south 

of the dome wou l d  fl ow through  the i ntermi ttent  s tream beds toward Mound  

Creek ,  whi c h  dra i n s  i nto the  San  Bernard Ri ver .  Further south , p i pe l i ne 

s p i l l s  wou l d  enter Varner Creek ,  whi ch dra i ns i nto the Brazos Ri ver ; s ti l l  

farther south , the sp i l l s  wou l d enter Bel l Cree k ,  whi ch fl ows to the San 
Bernard . Between the Be l l  Creek  waters hed d i v i de and a Sta te penal farm , 

dra i nage i s  genera l l y :  1 )  i nto the San Bernard Ri ver through  a number of 

i ntermi ttent dra i nageways ; 2 )  i nto the Brazos south of a Dow Chemi cal  

Company p l ant ; or 3 )  i nto the Jones Creek waters hed whi ch fl ows through  
mars h l a nd to the  I ntracoas ta l  Waterway . 

O i l s p i l l s  are mos t  l i ke ly  to reach the Gu l f  of Mex i co on ly  from 

tan ker sp i l l s .  

O i l wea theri ng processes  and d i s persal c haracteri sti cs , and the poten

t ia l  impact of  o i l s p i l l s  are descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Acc i denta l  Bri ne or Sa l i ne Raw Water Rel ease  

Duri ng project operati on , bri ne sp i l l s  cou l d  occur  from the  bri ne 

d i s posa l  pi pel i ne or the on- s i te bri ne pi t ;  raw water cou l d  be s pi l l ed 

from the raw water s u pp ly  l i ne or , duri ng  s tandby s torage , from the bri ne 

d i sposal  l i ne . A s ummary of bri ne spi l l  expectati on  model  projecti ons  i s  
provi ded i n  Secti on  4 . 2 .  

The probabl e movement  of sp i l l s  occurr i ng east of the SEAWAY Tank 

Farm i s  descri bed i n  paragraph  4 . 3 . 2 . 2 . 

Sp i l l s  at  the Damon Mou nd s i te not conta i ned wi thi n the d i k i ng wou l d  

f l ow northward down s l ope to l evel ground . No s i g n i fi cant water bod i es 

are l ocated i n  thi s area or on  the dome . Spi l l s  from the p i pel i ne j u s t  
south  of  the dome wou l d  fl ow through  i ntermi ttent  s tream beds toward 

Mou nd Creek , wh i ch dra i n s  i nto the San Bernard Ri ver . Further sou t h ,  

p i pe l i ne sp i l l s  wou l d  enter Varner Creek , wh i ch dra i ns i nto the Brazos  

R i ver ; s ti l l farther south , the sp i l l s  wou l d  enter Bel l Cree k ,  wh i ch fl ows 

to the San  Bernard . Between the Bel l Creek waters hed d i v i de and a State 
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pena l farm , drai nage i s  genera l l y :  1 )  i nto the San Bernard Ri ver through  

a number of  i ntermi ttent dra i nageways ; 2 )  i nto the  Brazos south of  a Dow 

Chem i ca l  Company pl ant ;  or 3 )  i,nto the Jones Creek watershed wh i ch f l ows 

through mars h l a nd to the I n tracoasta l  Waterway . 

The potenti a l  impacts of bri ne and raw water s pi l l s  are descri bed i n  

paragraph 4 . 3 . 2 . 2 .  

Fl ood Hazards 

The e l evated l ocat ion  of the Damon Mou nd s i te precl udes  the potenti a l  

for seri ous  fl ood hazards . P i pe l i ne and s torage tanks  at  Bryan Mou nd wou l d  

be s u bj ect to fl ood hazards a s  descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Al ternati ve Fac i l i ti e s  

U s e  o f  sa l i ne ground water to d i s p l ace the s tored o i l and the i njecti on  

of bri ne i n to deep subsurface sa l t water beari ng sands wou l d  have the 

same potenti a l  adverse impacts as descri bed i n  paragraph 4 . 3 . 2 . 2 .  

The potenti a l  impacts of the a l ternati ve crude o i l d i s tri but ion  methods 

are descri bed i n  paragraph 4 . 3 . 2 . 2 . 

4 . 6 . 2 . 3  A i r Qua l i ty 

A i r qua l i ty impacts resu l ti ng from opera ti on  of the proposed fac i l i t i e s  

at  the Damon Mou nd a l ternati ve SPR  s i te wou l d  be s i mi l ar to those d i scussed 

i n  paragraph 4 . 3 . 2 . 3 ,  except that on  s i te power generat ion  wou l d  be an add i 

ti ona l  source of emi s s i on s  ( see Append i x  C ,  Secti o n  C . 3 . 2 . 3 ) . 

A i r qua l i ty impacts from a l ternati ve crude o i l d i stri buti o n  systems 

wou l d  a l so  be s imi l ar to those d i scussed i n  paragra ph 4 . 3 . 2 . 3 .  The a l terna

t i ve power s u pp ly  method , purchase of commerc i a l  off s i te power , wou l d  

e l im i nate a potenti a l  source of hydrocarbon emi s s i ons . 

4 . 6 . 2 . 4  No i se 

No i se impacts of operati ng SPR  fac i l i t i e s  at Damon Mou nd wou l d  be 
s imi l ar to those descri bed i n  paragraph 4 . 3 . 2 . 4 , except that se l ecti o n  of 

the commerci al power a l ternati ve wou l d  further reduce no i se impacts . Thoug h  

the town o f  Damon i s  about one- ha l f mi l e  from the s i te ,  no i se impacts from 
pump i ng and other operat ions  wou l d  not be noti ceabl e there . 
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4 . 6 . 2 . 5  Ecosystems and Speci es 

Raw Water Wi thdrawal 

The potenti a l  impacts on  ecosystems and spec i e s  i n  the Brazos Ri ver 
Di vers i on C hanne l are descri bed i n  paragraph 4 . 3 . 2 . 5 .  

Bri ne D i sposal  

The potenti a l  i mpacts on  ecosystems and spec i es i n  the Gu l f  of 

Mex i co are descri bed i n  paragraph  4 . 3 . 2 . 5 .  

Tan ker Transport 

The potenti a l  i mpacts on  ecosystems and spec i es i n  Freeport Harbor 
are descri bed i n  paragraph 4 . 3 . 2 . 5 . 

Ma i ntenance of Project Lands 

The potenti a l  impacts on wi l dl i fe are descri bed i n  paragraph 4 . 4 . 2 . 5 .  

Acci dental  O i l Re l ease 

Because  of the expected l ow frequency of s pi l l s  ( Secti on  4 . 2 ) , chro n i c  
o i l pol l u ti o n  s hou l d  n o t  occur at Damon Mou nd , Bryan Mou nd o r  a l ong the 

proposed pi pel i ne routes . 

Areas potenti a l l y  sens i ti ve to damage from a l arge oi l sp i l l  i nc l u de 

Mou nd , Varner , Be l l  and Jones  Creeks , wetl ands near the SEAWAY Tank Farm , 
s ha l l ow l akes and ponds on Bryan Mou nd , and near-shore Gu l f  waters and 
s horel i nes . 

The damage parameters d i scu s sed i n  paragraph  4 . 3 . 2 . 5  apply to the 

Damon Mou nd s i te a l ternati ve . The most  sens i ti ve areas woul d  probably be 

the p i pel i ne r i ght-of-way near the S EAWAY Tan k  Farm and the l a kes and ponds 

o n  Bryan Mou nd . 

Except i n  the case of a very l arge o i l s p i l l  ( or a moderate ly  s i zed 

s pi l l  i n  a sens i ti ve area ) , b i o l ogi cal impacts are not expected to be of 

reg i onal  s i gn i fi cance . 

Acci dental Br i ne or Raw Water Rel ease 

The potenti a l  impacts of acci dental bri ne rel eases o n  ecosys tems are 
d i scus sed i n  paragraph  4 . 3 . 1 . 5 .  
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Al ternati ve Fac i l i t i e s  

U s e  of  a ground water supp ly  system or a deep wel l bri ne i nj ecti on 

system wou l d  reduce the exposure to br i ne or sa l twater sp i l l s  because 
l ong p i pe l i nes to the coast wou l d  not be needed . 

Use  of a mar i ne p i pel i ne and an offshore SPM termi nal  wou l d  sub

s tanti a l ly  redu ce ( by about  60 percent )  the  s pi l l  ri s ks assoc i ated wi th 

crude o i l movement through  Freeport Harbor .  

4 . 6 . 2 . 6  Natu ra l  a n d  Scen i c  Resources 

Operat ion  and ma i ntenance acti v i ti es  at the project s i te wou l d  be 
v i s i b l e  from houses i n  the northwest corner of Damo n .  There are no 

s i g n i f i cant  adverse impacts anti c i pated to the natural resources at the 

s i te .  

Al ong the pi pel i ne rou te there wou l d  be mi n ima l  impacts of natu ra l  

a nd  scen i c  resources as  much of the l and wou l d  be  revegetated to i ts 

prev i ou s  s tate . 

4 . 6 . 2 . 7  Archaeol ogi ca l , H i stori cal  and Cu l tura l Resources 

There are expected to be no s i gn i fi cant impacts on  archaeo l og i ca l , 

h i s tori cal , or cu l tura l resources resu l ti ng from operati on  of the pro

j ect  or i ts a l ternat i ves at the Damon Mou nd s i te .  I f  th i s  s i te were 

se l ected for devel opment , however , a cu l tura l resources survey wou l d  be 

conducted pri or  to constructi on . 

4 . 6 . 2 . 8  Soci oeconom i c  Envi ronment 

Land Use 

Operatio n  and ma i ntenance of the Damon Mou nd SPR  s i te wou l d  have 

l i ttl e add i ti o na l  impact on  l and u se . The 232 acre s i te wou l d  be fenced 

and i ts present u se  a s  grazl ng l and wou l d  be termi nated for the l i fe of 

the project .  Of the 81 7 acres requ i red for con structi on offs i te and 
w i th i n  the fenced area , 568 acres wou l d  be needed for ma i ntenance . The 
excess l and wou l d  be revegeta ted and returned to present uses . No 

impact on  l and uses  i n  the town of Damon i s  expected . 

Transportat ion  

The operationa l  impacts o n  transportat ion  at  Damon wou l d  be  s imi l ar 

to those descri bed i n  paragraph 4 . 4 . 2 . 8 .  
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Popu l ati o n  a nd  Hou s i ng 

The  operationa l  impacts on popu l at i o n  and hou s i ng at Damon wou l d  

b e  s im i l ar to those descri bed i n  paragraph  4 . 4 . 2 . 8 .  

Economy 

Economi c impacts of the project are descri bed i n  paragraph 4 . 3 . 2 . 8 .  

Government and P u bl i c  Serv i ce s  

Impacts of project operati on  are descri bed i n  paragraph 4 . 3 . 2 . 8 .  

4 . 6 . 3  Impact  Due to  Termi nati on  and  Abandonment 

The impacts due to termi nati o n  and/or abandonment  of the Damon Mou nd 

S PR s torage s i te wou l d  be s imi l ar to those descri bed i n  paragrap h  4 . 3 . 3 .  

4 . 6 . 4  Re l ati on s h ips of the Proposed Act ion  to Land Use P l ans , Pol i c i es , 

a nd con tro l s 

I t  i s  not anti c i pated that the proposed Damon Mound  SPR  fac i l i ty wou l d  

confl i ct wi th  State o r  county l and use  pl ans  o r  pol i c i es . For a further 

d i s c u s s i o n  of the l and use pl ans , pol i ci e s  and contro l s i n  the area , refer 

to paragraph  4 . 3 . 4 .  

4 . 6 . 5  Summary of Adverse and Benefi c i a l  Impacts 

Devel opment of the Damon Mound  sa l t dome as  an SPR s torage fac i l i ty 
i s  not l i ke ly  to generate s i g n i fi cant  reg i onal  envi ronmental impacts 

except for the remote pos s i bi l i ty of a major oi l or bri ne s pi l l , or the 

u ncontro l l ed rel ease of hydrocarbon vapors duri ng o i l transfer operati ons . 

The l ong term u se  of the area s urrou nd i ng the s i te for o i l and gas 

producti on , for l imestone mi n i ng and for cattl e grazi ng wou l d  tend to 

reduce the apparent impacts resu l ti ng from con struct ion  acti v i ti e s . 

Eros i on of d i s turbed mater i a l  on the s i te and a l ong the pi pel i ne 

wou l d  i ncrease  the potenti a l  for s i l tat ion  of Mou nd Creek and severa l 

other tri bu tar i es  of the San  Bernard and Brazos R i vers . Other con 
s tructi on  acti v i ty that wou l d  impact water qua l i ty wou l d  i nc l ude dredg 

i ng a n d  construct i o n  at  the two dock s i te s  i n  Freeport Harbor and 

i nsta l l ati o n  of p i pe l i ne s  to SEAWAY Tank Farm and Bryan Mound . 

I ncreased sa l i n i ty i n  the Gu l f  of Mex i co wou l d  resu l t  from bri ne 
d i sposal . Contami nati o n  of ground water suppl i es i s  u n l i ke ly . 
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No s i g n i fi cant  no i se impact i s  expected duri ng operat ion  of the 
project ,  bu t some porti ons of Damon may experi ence i ncreased no i se 

l evel s  duri ng on-s i te dri l l i ng .  The durati on  of th i s  impact wou l d  be 

s hort , however . 

The reduction  of avai l ab l e  wi l d l i fe habi tat i n  the v i c i n i ty of the 

s i te and a l ong the p i pe l i ne routes i s  the most  s i g ni ficant eco l og i ca l  

impact associ ated wi th  deve l opment of th i s  s i te .  

Al though l arge quanti ti es  of water wou l d  be requ i red to l each s torage 

caverns , the wi thdrawal of thi s  water from the Brazos Ri ver D i vers i on 

C hannel  wou l d  cons ti tute l es s  than one percent  of i ts average f low .  

D i s posa l  of bri ne i n  the Gu l f  of Mex i co is  expected to moderate ly  

i ncrease s a l i n i ty i n  water near the d i ffu ser , bu t th i s  i ncrease i s  not 

expected to be s i g n i f i cant  thoug h  there may be some adverse effect on  

l ocal  mar i ne organ i sms . 

P i pe l i ne construction  cou l d  temporari ly  affect the water qual i ty of 

Mou nd , Varner , Be l l and Jones  Creeks  by i ncreas i ng turb i d i ty and rel ease 

of  po l l u ta nts from bottom sediments . 

Dock con structi on  i n  Freeport Harbor i s  not expected to have 

s i gn i fi cant effects on e i ther the ecol ogy of the area or i ts water 
qua l i ty ,  as the harbor i s  frequently dredged . 

Dur i ng constructi on  of S PR fac i l i ti e s  at Damon Mound , i ncreases i n  
i ncome and emp l oyment i n  the Brazoria  County reg i o n  are expected . These 

wou l d  be of s hort durat ion  and are not expected to prov i de major st imu l u s  
to the area ' s  economy .  Operation  of the fac i l i ty wou l d  provi de mi nor 

add i t i ona l i ncome dur i ng s tandby storage and fi l l  and wi thdrawa l phases . 

Temporary i ncreases  i n  traffi c congesti on  i n  the Damon Mound area are 
expected duri ng constructi on . 

Tabl e 4 . 6- 1  prov i des  a s ummary tabu l at ion  of the adverse and bene

fi c i a l  impacts a s soc i ated wi th devel opment  of th i s  cand idate s i te .  The 

data are i n  both qua l i tati ve and quanti tati ve form , as appropri ate . 
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TAB LE 4 . 6- l a  S ummary of envi ronmental i mpacts caused by deve l opment 

of Damon Mound SPR  fac i l i ti es . 

OIScrPl.tNE 

:ieO l 09Y and 
I.lnd Futures 

',jltlr Rlsour" 's 

�NV IRONMENT OR SYS7E.� 

Damon ,"\ound �ome and 
irnneo i a tl v i ci n i ty 

Oock Area 

OffshOrt SPill Te""i nl l 

P h i l  l i es Clock. 

? i Dl l  in' Corr i do!"s 
aeblen iJamon �u"d 
4nd Sr/ll" "IQunQ 

31"';"1 ot OI'Jser 
>to.t in. Corridor 

arnos ether 
C1ivers i on Chlnn.l 
.nd ICW 

... If of ""xico 

A C T I V I T '! A N D  
� P E C T E O  I M P A C T  

PROPOSED F�.CIUi'f A1.7ERNATlVE FAC[UTY 

S i te Preparation 
Ex.c&vatlon of 31 ,580 cy a t  
the stong. s 1 te on 3 0  acres 
of pnture l and . 

cal::,,;ia�?ize.3 
:( 1 0

6 c y  of 
sal t for cave!"'" deve l o�ment .  

Doc k  Construction 
Dradq1ng aT I ,1.150 .�OO cy. 
qrad 1"9 of 14 acres ror the 
tanler docK.S . 

�r;ne ie�1nal 
62 Icres a.nd 46 .l0S cy IXta ... 

'tItian. 

Oock Construction 
6 .seres and i. JOO ''/ IXcavatiort. 

? 1 oe l i ne Constr'Jction 
�xcavation Jf .,roi 2 C'I �or 
the o i l .  brine and raw water 
oioe1 1". rooutll'S on 400 acres 
of g"",marl l y  gratri. grass land.  
�,,;ca"'4tion af 0) . 000 cy for p ioe-
1 i.,. to 3rlZos �.rbor on � !crlS 
of ;Mrsn, !nd .\ acrls of c l aare'J 
l and. 

Raw 'lliater Sueel ... ;tiel t '!',eld �or raw water 'Suop1y: 
22 !Crt' . 
?oss i b l e  loca l subsidence caused 
�y qround '" ter · ... i tharawa.l for 
l eachinq. 

Brine 0 1 soo5051 
3r,"e d-l soosal to -jUg 'd1 1 s .  
: 9 :tcres . 

pioel in! ::cnst!"ucti cn 
EXClvation OT 1 77 , 300 C'j 

( i oel i n, ConS�!"\Ictl0n Additional ucavation of '3 7 , .300 

cy a.nd 1 6.3 acres of Gu l f  bottom 
;or 1 4 . 2  :ni p i oe l ine.  for 7.S  mi i' i ge 1 1ne on 21 

lcres of :oa5t! 1 pr111"; It and 
14, .Icres of Gui f  'lOttom. 

S i t! Pr!oa rHi on sma I t quantlt1eS of sediment 
and construction pol l u tants 
carried into r� ver by rainfa l l  
runoff. 

�aw ',jater Suool v  
SJ4,JOU 3'0 ..... , ttldr4\1fn for 1 e:lcn
i"q over a two--yesr period ex .. 
pected to hl ... e mi nilM 1 effects 
on ",I tar �ua 1 i ty . 

8ri ne Spi l l s  
Very small ooss i b i l i ty of bri ne 
release rt.cninq .ater bod i es .  

Sri"t O i sposl l 
?ipel i nt constr'Jction wou l d  
Cluse t-'POl"'.ry d i s ruotion 
of 142 lcrn of Gu l f  t)Qtl;om. 
''' ,000 8PO �r;ne· disposa l could 
i ncrlli' t>ottom ia 1 i n i ty by 1 ppt 
ave"" 3 squll"'t .1I1 1 e,. !corox:imate1y 
,5 acres would >1ave UCIIS S 
s . 1 i n i t�1S of S opt �r more . 

Expected b r i ne SP1 1 l S  wou i d  n.ave 
no � i9n ' f1cant imoact; pos s i o i e  
:naximum. credi b l e  � ;7 in :ou l d  
have s ig n i f i cant �ocal imoact . 

4 . 6- H i  

ari !"le 1)1 s 00$1 1 
pipeline construction '..auld 
c.suse temgorary dhr"IJotion of 
305 tcres of Gu l f  bottom. 
Sal t n i ty concen trations !"d 
brine S g i l l  ,..isks ...au l d  be 
simi l ar :0 that ':,1 Pl"O!)OSed 
·ji ffuser location. 

"'er�''' nal Const.!"ucticn
. Construct' on 'JT -na r 1 ne ':erm1nal 

wou 1 d tenrDorari 1 y i ncrUSI :ur
biQity l ev e l s  i n  near'ShOre 3u l f  
water'; . 



TABLE 4 . 6- 1 a  con ti n ue d .  

OISCIPL:�E 

Water �lSour,=!s 
l.Cont'd) 

A i r  Oual i t v  

Noise Lev, t 

E •• V I ROMIENT OR S·(STo.� 

'1ound ':relk. Varner 
CI'""I(. 6e T T Creek. 
Jones Creek • .snd 
Lakes and Ponds 01'1 
Bryan I"Iound 

Freeport and 
91'"uos Ha rOorl 

Ground ""'-tel'" 

Damon f'lound . 
S,.yan ,�ou"d 
4nd Cock S f tes 

Stor-age SHe 

Tennlnal Area 

? i pel  ine Corridors 

A C T I V I T Y  A N D  
E � P E C T E O  I M ' A C T  

P�OPOSEO FACILITY 

S i te P"'epar<ltion l.dlment a.nd misce l l aneous con
struct; on po 1 1  uta"ts cou 1 d de
grade lI'.ter qua l i t y .  

Sri",. Spi l l s  
ExPKtid bri ne spi l l s  i ns i gn i .  
ficant; Pos s i b l e  I!'\I x i mum  cl"ld . 
i b J e  sp1 1 1  cou l d  nnl si gn i fi. 
cant impact .  

DOCk Construction 
Or-ed9l"9 lnd dOCk construction 
impacts considered comparab l ,  
rl! h t i ve t o  4""u.t ;r.a i n
tenanc! dreo9 � n9 in Freeport 
:'larbor.  

S i te i're!ll!"'a tion !nd P a l nt � n9 
"Hno!'" quantl t1i!S of pa!"'t l c Li l l tas . 
S02 ' CO • .  �C. 4nd �., !"'@ I I4Sed 
fl"Oft1 constr:..lction equipment at 
Oa.mol't �und oInd I t  'k),an "Iound . 

S i te Pr!04!"'!tion 4nd Construction 
Maximum zone of nofse :moact ( defined a s  J dB i nc rease oyel'" 
ambient ) . 4 . 500 feet for Damon 
Mound and 2 . 000 feet for 31"14" 
Mound fo!'" a oel'"tod of 15 months. 

DOCk Construc tion Muimum :.one of n o i s e  impact. 
2.200 feet ; no res idences 01'" 
no lSI sen s i t i ve ill'"elS o1Hected. 

P i oe l 1 ne C,Jnstruction 
tone of fIO t S I  fmplct equal to 
1 .800 felt. yel'"Y f.,. resi dences 
o1ffected fol'" periods of Tus 
than 4 week .  
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Al TERNATIVE FACIL I,Y 

8r6:,O!!yys��j eCtiO" of brine 
is not expected to .i ffec t 
g!"'ound wlte!'" sLigp l i es ;  poten. 
t i l l  fo!'" �d ... e!"''5. imoact l fml ted 
to l'IIig!"'ltion LIP o l d  Jnpluggtd 
wel l • .  

itaOe�:f��;��p�? 
:;11 ef:�id;;f��sa T 

raw ... tel'" 'Suooly O!'" bl'"1nl fn
jection : na y  double S i tl �mi s s 1 0ns . 
Po 1 1  utal'tt concentra t i  ons snou T d 
rlft'lli n  within Standards in tl'le 
absence of oackgl'"ound -=,0 I I  utants . 

iennina 1 Constructi'Jn 
Construction at 4 ."Mrine te!"'Tlli n a l  
wo u l d  incl'"ease @m i s S i ons offsnore 
Out hlYe l i tt l e  effect on con. 
ctnt!"'.!t i ons 4t �r@eport. 

Wel l field ConH"'Jcti on 
sHghtly l nCI'"IUe-l lOM .'Jf 
nOlse impact due to dri 1 1 1n9 
of bl'"ine a i sposa 1 01" raw watl!" 
supoly wel l s ;  no r!ts i denc �s ,Jr 
no; se sens 1 ti \Ie areas 4 ffected . 



TABLE 4 . 6- 1 a  conti n ued . 

oISC;PUNE 

Speci es and 
Ecosys terns 

ENVI RONMENT OR S'IS7EM 

Aqua t i c :  
grazos Ri ver 
D i vers i on Channel 
and :CiIj 

Gul f  of )l\e)(i co 

�ouno. Varner. 
Be 1 1 .  :tM Jones 
Cr!eks . o!nd L.akes 
and !landS on 
3ryan Mound 

FClepor"t and 
Brazos Haroor'S 

TeM"estri &l : 
Coastal ?'ra i r i .  

Brack.ish MI N h  

A C T I V I T Y  A N D  

E ! P E C T E O  I M P A C T  

?ROPOSED FAC:LFY AL TERNATlVE FACILITY 

Cavern LUChi" 
estruction of less tM" l� of 

�hytQlllinkton and zOOP 1 ankto" 
(Jurtng the two-year l each ing 
period.  [mpact on -regional 
biotic -resources considered-
1 n s 1 qn i 11cant . 

Sri "I Soi 1 1  s 
'OS S l bte mIJor 'ip1 1 1  01' brine 
from p i pe l i ne consi dered rl�te. Loca l 1y s i qn1t'icant 
aouat i c  irnllIC!S cou l d  occur. 

Sri ne 01 Sp051 I 
i'ioel ine construction wo u l .j  
cause temporary l o s s  of 1 42 
acras of benthic cOImIUn i t1 e s .  
�rine effluent :.ou t d  affect 
oentMoS Coa'I'1uni t i es oyt!'" ieve"" l  
lI undred to se verll thousand acres . 

Some los S �f ben tho'S and CIt ank to" 
in the irnned14te d1 1fuse1'" a�a . 
SOn! intl4ct on l oc a l  wh i te 5/'1r1ma. 

Oil and Srine Spl l l 'S  
?os S 1 0 ! e  :naxlmum credi b l e o i l  
or bri ne 5;:11 1 1  cou l d  jestroy 
sever! I acres of benthos .Jnd 
some �iota in .... ater col umn . 

S i te ;lre!J4ra tiort and Construction 
MlnllM.! l oca.l impacts lue to 
er0 5 1 0n !nd runoff 'rO/l'l s i te 
construction . 

Srine So i n s  ,�aJor br� ne 501 1 1  re!'lOtely PO'S'" 
s i b l e ;  significant loss of biota 
lIfOuld fo l l o'lf .  

or��2�n1oca l .  shQl"t-tenn dredq1ng 
imQacts . 

Faci l i ty Construction 
L.oss of 2.53 aCreS due to flc i l i ty 
construct;on. Revl!9ltation of sa 
aC!'"IS l i kely .  M1 MiIMi lllt'lct. 

Sri n. Soi 1 1  5 
Large 5r1"1 spi l l  could destroy 
Slvera.l acres . 

Fac i l i ty Construction 
Lon of a acres due to faci l � ty 
construction. �evl!getat10n of 
1 Icre l i k.e l y .  1II1 n 1 ma l  impact 
importance. 

Bri ne Spi 1 1  '5 
Large brine spi 1 1  couid destl"OY 
severa I acres. 
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8r1nl Oi5D0541 
P1pel lnl construction \IfOul d  
cauSl tenoorary t o s s  of 305 
.Jcres of I)I!nthiC COl'llnUn ' � i l s .  
The ;IfIOI,CU of brine eUl ulnt 
\IfOutd be simi l a r  to that of 
proposed d i ffuser 1 ocat ion. 

renninal Construction 
Construction of .rnarine te""lnl1 
fac i l i ties expected to hive min-
1l1'li1 ioca i .  shortet.". eUect on 
benthoS in off511Ore waters . 

Raw waUr S�pp ly 01" 8rine 
Di .posal ... l 1 fi . l d  

L.oss of 19 acres of couta l 
Prairies due to cotl.struction 
of dH9 ... 11 injection .yH", 
S1ml1a.r ilaCllct QU' to .. 1 1  
field develo'P"ltnt for raw water sUClCl ly.  LOCal 1y  siqn1f1cant 1m
pc:ct on �rodyc t i 'lity 4nd habitat. 



TABLE 4 . 6- 1 a  conti n ued . 

OlscrpU�E 

Species and 
Ecosystems (con t '.jJ 

Natura I and 
Scenic �I!Sourcts 

Socioeconomic 
Conditions 

,NVIRONMENT DR SYSTEM 

;errestrial (cont ' d )  

Fluv i a l  '..tQodl and 

Oln'l)n ."Iound d","e and 
li'l'mediatl v1c1"1  ty 

Land Wse 

:ransDor�a t�on 

Pooulation !nd Housing 

Economy 

Go'¥ernment 

A C '!' r II r r 'f A ."l 0 
X P E C T £ O  r � ' A C T  

PROPOSED FACIL ITY 

F'acn i tv Construction 
loss of 182 acres due to fac i l  i ty 
cons tl"'uct i on . P!.evegeta ei on of :.16 
acr@s l i ke l y .  S i gni ficant local 
irnoortance. 

ar�ne Sci 1 1  s 
large Sri"e sDT l l  CDu l d  destroy 
severa I acres . 

S i te Pre:Jaration and Ccnstruc:ion 
s1gniflcant fmoact on Usthetlcs 
due to nearby construction. 

Al l �nvi ronments 
�pproximl t e l y  �i3 !cres jf :oastal 
" r a t r i e .  :llars n .  fluvi a l  �ooaJands • 
.tnd c l eared l i n d  developea . 

'oeen t ; a l  for triff i e  conaes t10n 
on 1 oca I roads rle!" !lamon /oIOUM. 
iemoorarv :Tl1 nor il'ioedi "'ent �o 
�a v; oat T on in Sui f Our�rlO 
di Huser cons truct i o n .  

:"1 0  s i gn; ficant impacts �xpected . 

Total constr!Jction 'ltages of S 9 . 3  
:ni l l ion, o n l y  pa.rt .:If '""nic � wou l d  
rema i n  i lt  tne 3razosport area. 

T 4X revenues due to ; ncrl!as�d 1 oca 1 
purchases expected to e.xceeQ cost 

ALTERNATIVE "ACIL ITY 

Raw 'Ja ter Supp 1 y or 9r; ne Di soosa 1 
'"je l l  fi e l d ;  Termi n a l  C.:lnstrtlc �!on 

:lnould dll!ep ..,e] !  brHu! tnJeCtlon 
or groYne! '<tater- wi tMr-awa l for
l eacn i ng b@ selected, impacts 
� i sted above cou l d  oe ""educed 
s l i g n t l y .  S1mi 1 a r  efhcts · ... ou l d  
accOlnDany devl! l oome!'1t of i !n a r  ... 
ine tel"ll'l1 na I ,  exceo t l a nd Jse 

'III'Ou l d  b@ l i t t l e  changea . 

01 new ser'o ces . Loss of tax revenue of 

566. 300 per year for tne 1 i re a f  
tne project. 
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TAB LE 4 . 6 - l b  

uiSCIPllNE 

S urrmary of  envi ronmenta l  i mpacts caused by operati on 
o f  Damon Mound  SPR faci l i ti es .  

;)amon Mound dON and 
l�1atl v i c i n i ty 

E X P E C T E D  I M P A C T  

PROPOSED PHYSICAL FACILITY 

Leachf(i Caverns 
il_t. 10ss1611 ity ot roof 
co 11 apse caus 1"g surfici sub
s i dinci and formation of ! 
l ake OVlr the cavern. 

ALT!RNATlVE PHYSICAL FACILITY 

Ita_ Water Su 1 

Wattr �.sources Sruos River 
01vII"'Sion e!\lnnel 

Rlj .�O��Od�!g6x �1 thdraW11 for' u " denci potential  from g:round 
water .i thdnwa l during l eaching 
OKaus. at 1 ,000,000 SPD •• 1 1  

9razos Cha"",l 
.. d ICII 

Gu l t  at >lexica 

�und . Varnlr, Bel l 
and Jonas :ret:kS t 4"4 
i..41.1' and P�ndS on 
Bryan �und 

�round Wlter 

o i l  d i s p l acl!!lMtn t  for 1 6) 
days. u.pected to navI mi n i 
mi l  effects of water qua l i ty .  .... 1 tl'ldraw, 1 rate . 

O i l  or ar; oe So1 1 1  5 
Very small ;Joss,S1 1 1 ty �f u n  
o r  brine release. 

Sri fte 'JispoS4 t 240 .000 6PO brine di scosa 1 $hould 
naVI minima I waur qua 1 1  ty 

impacts. 
'J11 ur Brine Soi l l s  

od splits ;nay toeal 2 . 750 
bar" l s .  !n� !Jr,ne sp i l l s  210  

blrre l s  �uring project 1 i fe ... 

time. effecU not e:rpecteQ to be 
s i g n i ficant u n l ess .) 1 1  or brine 
ruc!'!es snl \1 0_ eolS U I ';lays. 

Tel""ftinal �onstruction 
Ose OT mann. term1".1 could reduce 
total o i l  spi 1 1  vol U1'n1  by I!I)re 

01 1 or Srine Spi l 1 s  
:.,xpec.tta impacts frOll 0; 1 4n� 
brine spi l 1 s  negl iqibl e .  Pass ; ·  
'0 1 1  very llrql spi 1 1  could seri · 
QU l l y  de9rllde .... ter qua l ity for 
Slveral weeks or month s .  

Term; na I Construction 
MI1ntlnince ilrtdg 1nq tmpacts 
1nsiqnificant. 

tnln 50 plrclnt. 

� 
vn --spll l s  Ny be !"tlltively fr�uent 

tl'louql'l of smal l  4veraqe size ( 1 .4-70 
barrt l s  in S3 spi n s  during project 
l i tlti ... ) . 

Oi l or Srine Spi l l s 
Vlry silgnt cnance of l ocal 
ground ... t.r ooi l ution due to 
S",riIC' o i l  or brine spi l l ;  
col laPSI o f  cavlrn could ser .. 
ousl y dl9rad. qroundwo t.r 
suppl its for Dlmen ftlun4 a.rea 
bI.lt suel'l an occurrence. i s  
"iq"ly unl i k.ly.  
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TABLE 4 . 6- 1 b  conti nued . 

JISCIPL!�IE 

-' l r  Qua l i h  

� i u  Lev,i s 

S ei.s lnd 
1:0$ sterns 

SUSJECT AREAS 

O i l  Hanal 1n9 Ind 
Stora91 I..ocltions 

::>uc" .�und dON 
and v i c 1 n i ty 

TeP'flli n. 1  fond 
S to rl91l S ft., 

Aquot l c  
Brazos R f "'Ir 
01 '.Mion Cnann.1 

Brazos Riv .... 
Oh.M 1 on Channtl , 
rew, Mound. Vame .. .  

8 e  1 1  and JonlS 
C .... k. 

Gulf of ... ico 

E X P E C T E O  I M P A C T  
PROPOSED PHYSICAL FACILITY AL1tIUlATIVE PIIYSICAI. FACilITY 

roUI Emi S S i ons 
fatal "" ",on, , ..... 163 '" o i l 
storlCjI fac i l i ties for 5 f1 1 1  and 
.i tndra ... l cycl •• ""ual 26 , 1 70 
tons t 60 �.rc.nt due to SI»R l i te 
Ixoansion. Ohtribut'fon of Mis
Sions as fol lows :  47 percent fn 
Gu l f  of �.ico, 25 m i l  •• from 
Free�ort ; Z ))trctnt in trans i t  
between age" Gul f  .. "d dOCk s i t e ,  47 Plrctnt f'l"Olll docks at Fr"ftPQrt; 
and 4 percent frot!t Bryan �u"d 
stor!� s i te. 

Storace Tank :i1'Iissions 
Annual �' S S l O"S ''1"0lI'l f1oatin9 
I""OOf �anks I t  � r'/a" Wound �ull 
23 tOns. rf '''� �!'IdraWI ; occurs 
durinc;r t". yurt va l ue 1$ 36 !ons. 

OOCk Transf,rs 
HydrocarbOn sundards UCltdK up 
to 13  I{ i l ometar'! from I)nF. docks ; 
i n teraction with oth .... JY'IF 
Sources not consi derad s i qn i l i 
cant. 

Powr lien,r" ti on Ons i tI 
onllt! powe ... glnlrado" ades a 
loca l l y  Si9ni/icant .sourc. of 
hydrocarbons :It OUM:In ,"'Iound ( 2 ,600 ton. o •• r project I 1 fe
t1101) . 

S i te ODera t'fons 
No 3 1 qn1f1cant 1nC,...151 in amailnt 
Sound leve l s  on or adjacent to 
tho 'itas. 

R�5e�����tf��O�� less thin I plrcent 
of I)nytop l&nkton Ind tOo1)lantton 
pOpu l a t i on in SrazOI R i v  .... during 
IIch S-month wi thdr ... l ".!"'lad. 

Oibo�;,fni�/O}
l
�jor s p 1 1 1  of brine 

or all froa pipll1nl considered 
"-te. Would CIUIl loca l ly 
S 1 9n t ffclnt 11'1'1PICU on squltic l i fl. 

�sl;�,n��t
a

�eduetioft �9 �rc.nt) 
1 n  toUI .iUiOft. with 1'ItI!"';n, 
tl",nnl ' ;  stln4l1""Cl1 exeHdlne. 
011-."", .irtua l l y  .n.lnated. 

C7u"rc��:! :n�,"C 1 l 1  pOWr 
'IO.I l d  ,t fIl1n'tl Oftlita .1l1ionl 
f ..... _r plAnt. 

Sri nt 01 SpaSI 1 
Efflu.nt could af/lct otankton Ind 
be" thos over Stv,ra t ,",undred 

'ri •• 011'0011 thi .. itarnlt1 ... lIIOutd "In 
l"".etl .iori Tar to tilt P_d sys'tetl. to j)erftIPS onl ttloullnd acrls 

durln9 o l 1 fi l 1 .  Shou ld .. .  19ni
flcant only 1_1ately IdjlCtn t 
eo dlffu.er. 

011 and arin. Spl l 1 .  
ExpeCtld :'r1ne Ina o i l  s p i l t  lIolumes 
should !'lot S191'; f1c.sntly !ffect 
,.. ... 1n, biota. tstillNtl'd total �f 
2 ,750 barre l s  of on and 2.88 '" 
barre T t  of Si l t  wlttr and brinl 
,urin9 project l i f.ti ... . 
POss i b l e  lI.ry ' a '"9' 0'" IIIIxi'!'U'" 
b ... i ne  spi l l  could I'Ilve si9n t fi 
cant irnoacu t o  several thousand 
!cres of Sha l l ow wlClr or marSh. 
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TABLE 4 . 6- 1 b  con ti n ued .  

Soec'te� ;ind 
£cOSVStelft5 

\ Cont'd) 

"'atura 1 and 
Scen i c  �esource5 

SOCloeconomlc 
Envi ronment 

SUBJECT AREAS 

l.Quat i c  (cont ' d )  
S i te Lak.es 
and Ponds 

Freeport or 
Sraz05 �arbor5 

7errestrial 
Coastal 'rai r i e .  
�&rsh a n d  F 1 uv i a l  
iioodlands 

Bryan Sea en,  Coasta 1 
� rs nes . San Sernard 
Q ; IJer. and ',.ji l d l He 
Q.efuge 

Economy 

E X P E C T E D  I � P A C 7  
,ROPOSED PHYSICAL FACILITY ALTERNATIVE PHYSICAL FACILITY 

011 or Brine Sei 1 1 s  
'/ery 11  tde lmoact expected 
based on probab i l i ty of spi l l s .  
Potential for s i g n i ficant 1 05 5  
of b i o t a ,  should a large Quanti tJ 
brine or 01.1 sp1 1 1  occur. 

Dr�2!1� short· term � i ntenanee 
oredging i mpacts . 

Oi�o�lll��nt.aminat;,on of water 
with o i l  possi b l e .  

O i l  o r  S r i  Me Sei 11 s 
:mpactS prl m,1lr 1 1y : imi ted to 
pos s i b l e  o i l  or brine soi l 1 s .  
L i ke l i hood sma l l ,  but pos s i b l e  
imcact loca l ly s i gni f i cant. 
espec i a l l y  i f  during spring 
nest 1 n9 season . 

O i l  So; 1 1  s 
�impacts l imi ted or;.  

ma d l y  to pos s i b l e  l a r']e o i l  
s p i l l  \of!',.ich could foul beaches 
and coat ;Mrsh and sl'liS. 1 1 0w  
.. ater area wit" o i l .  

F!ci 1 'i ty Ooerations 
'tota t .. ages expected to be 
acproximately 596.000 during 
each month of o i l  f i l l  and 
wi thdrawal � S 1 8 , OOO during 
standby storage. 
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Brine Soi l 1 s  
::s:ad 1 t,  ona ! ;Ira i rie �:(ccsure to 
brine spi l l  if ground �ater i n· 
jection developed. 



4 . 7  ALTERNATI VE S ITE - NASH DOME 

4 . 7 . 1 Impact of S i te Preparat ion  and  Con structi on 
4 . 7 . 1 . 1  Land Features 

Proposed Fac i l i ti e s  

Grad i ng and constructi on  at  the 206-acre N a s h  dome a l ternati ve SPR  
s i te wou l d  d i s turb about 30  acres ( Tabl e 2 . 7 - 1 ) .  

Con structi on impacts of the two DOE tanker termi na l s i n  Freeport 
Harbor and the bri ne d i ffu ser p i pel i ne to the Gu l f  are descri bed i n  
paragraph 4 . 3 . 1 . 1 . 

Constructi on of raw water i ntake and bri ne d i s posal  p i pel i nes from 
Bryan Mound to the Nash  dome s i te wou l d  requ i re excavat ion  of 41 2 , 787 cy of materi a l  and d i s rupti on  of 429 acres . An add i ti onal  3 acres wou l d  
be requ i red for the three back u p  br i ne i nj ecti on  we l l s .  

Construct ion  of the b i - d i recti ona l crude o i l p i pe l i nes between 
SEAWAY Tank  Farm and the s i te wou l d  requ i re d i sp l acement of 1 72 , 393  cy 
of mater i al . 

Leach i ng of up  to twe l ve s torage caverns at the Nas h dome s i te 
wou l d  i nvo l ve remova l of 1 00 MMB ( 20 . 8 X 1 06 cy ) of sa l t .  Suff i c i ent 
s pace wou l d  be l eft between cav i t ie s  to preserve structura l  i n tegri ty .  

A l ternat i ve Fac i l i ti e s  

Two a l ternative  raw-water supp ly  sys tems were con s i dered : 

( 1 ) devel opment of a we l l  fi e l d  wou l d  requ i re about 22 acres for dri l l  
pads ; ( 2 )  wi thdrawal of water from the Brazos R i ver east of the s i te 

wou l d  requ i re constructi on  of an  i n ta ke system , a desander , a severa l 

acre s poi l area and a 6-mi l e  p i pe l i ne .  

D i s posa l o f  bri ne i n  deep sa l i ne water bear i ng sand s  wou l d  requ i re 

about  1 9  acres for dr i l l  pads , and bri ne d i s posa l to the d i ffuser 1 2 . 5  

m i l es offs hore wou l d  requ i re 1 63 add i t i onal  acres over the proposed 

system . 

Purchase of commerci a l  power wou l d  requ i re con struction  of a 1 0-

mi l e  transmi s s i on corri dor to the s i te .  
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Al ternati ves to the crude o i l d i stri buti on  system are d i scus sed i n  

paragraph 4 . 3 . 1 . 1 . 

4 . 7 . 1 . 2  Water 

S i te preparati on  and constructi on  of proposed fac i l i ti es at  Nash  

dome may impact several water bod i es , i nc l udi ng Cow Cree k ,  Turkey Creek ,  

Varner Creek , Be l l Cree k ,  Jones Cree k ,  the I n tracoasta l  Waterway , the 
Brazos Ri ver D i vers i on C hannel , the Gu l f  of Mex i co ,  and vari ous  ground 
water aqu i fers . 

Raw Water Wi thdrawal 

The potenti a l  impacts on water qua l i ty i n  the Brazos R i ver D i vers i on 

C hanne l are descri bed i n  paragraph 4 . 3 . 1 . 2 .  

Bri ne D i sposa l  

The  potent i a l  impacts on water qual i ty in  the Gu l f  of Mexi co 

and i n  the deep aqui fers are descri bed i n  paragraph 4 . 3 . 1 . 2 .  

Con structi on  of DOE Docks 

The potenti a l  impacts on water qual i ty i n  Freeport Harbor are 

descri bed i n  paragraph 4 . 3 . 1 . 2 .  

Con structi on  of Surface Fac i l i ti es a t  Nash  Dome 

S i te preparat ion  and constructi on acti v i ti es  at Nash  Dome wou l d  

requ i re d i sp l acement of approximate ly  30 , 1 00 cy of earth . Natural s i te 
drai nage i s  toward Turkey Creek to the north and Cow Creek to the south

east . Standard engi neeri ng control techn i ques ( i n terceptor d i tches , d i kes , 

a nd sedi mentati on  ponds ) wou l d  be u ti l i zed to prevent s i gn i fi cant  

degradati on  of water qua l i ty from s i te runoff . 

Construction  of O i l ,  Bri ne  and Water Supply P i pe l i nes  

The proposed water s upp ly ,  bri ne d i sposal , and crude o i l p i pe l i nes  

wou l d  cross  Cow , Varner , and Be l l Creeks  and several other i ntermi ttent 

s treams i n  the 32 . 6  mi l e  segment  between the s torage s i te and SEAWAY Tank  

Farm . East of SEAWAY Tank Farm , the water supp ly and bri ne d i s posal  

p i pel i ne s  wou l d  a l so cross  Jones �reek ,  the Brazos R i ver D i versi on  

Channel  and Unnamed Lake on  Bryan Mound . 
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Trench excavat ion  across  the wa ter courses wou l d  create i ncreased 

turb i d i ty and re l ease so l ub l e s ubstances from the s u bs trate to the water 

col umn . Impacts wou l d  be temporary and l ocal i n  extent ,  however . 

There s hou l d  be no impact on ground water s upp ly  or qua l i ty due to 

p i pe l i ne i n stal l ati on . 

Acc identa l  Br i ne Re l ease 

A poss i bl e  bri ne (or raw water ) s p i l l  cou l d  affect Cow , Varner , Bel l 

or  Jones Creeks , the Brazos R i ver D i vers i o n  Channe l , l a kes and ponds on 

Bryan Mou nd , the I n tracoas ta l  Waterway , or the Gu l f  of Mex i co .  

The es timated quanti ty of bri ne that  cou l d  be s p i l l ed duri ng l each i ng 

of Nash  dome s torage cav i t i es i s  u p  to 50 barrel s i n to Gu l f  waters and 

up to 360 barre l s  on  l and or i n  wa ter bod i es between Bryan Beach and 

Nas h dome . In add i ti on , an estimated 355 barre l s of raw water cou l d  be 

s p i l l ed from the raw water su pp ly  sys tem . Max imum cred i b l e  s p i l l s of u p  
to 30 , 000 barre l s are con s i dered poss i bl e ,  though very u n l i ke l y .  

Local recharge o f  near surface aqu i fers ha s been found to be m i n imal , 

so  potenti a l  seepage from the bri ne pi t or m i n imal p i pel i ne s p i l l s  are 

l i ke ly  to have neg l i g i b l e  impact on water qua l i ty .  A bri ne s pi l l  at the 

s i te or a l ong the d i s posal  p i pe l i ne cou l d ,  however , l ocal ly impact 

sha l l ow aqu i fers . 

E l evati ons at  the Nas h dome s i te are approx imate ly  +55 feet MSL . 

Brazos R i ver backwater fl ood stud ies  i nd i cate a 1 00 year fl ood e l evat ion 

of +47 . 5  feet at  Nash  dome . Thus  s torage faci l i ti e s  at the s i te are not 

s ubject  to s i g n i fi cant  fl ood hazards . 

Al ternati ve Fac i l i t ie s  

Impacts of the a l ternati ve raw water i n take sys tems are descri bed 

i n  paragraph 4 . 5 . 1 . 2 .  

Impacts of the a l ternat i ve br i ne d i s posal  sys tems , deep we l l  

i nj ecti on , and 1 2 . 5  mi l e  d i ffuser  are descri bed i n  paragraph  4 . 3 . 1 . 2 .  

Impacts assoc i ated wi th a l ternative crude o i l d i s tr i bu ti on sys tems 

are descri bed i n  paragraph 4 . 3 . 1 . 2 .  
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4 . 7 . 1 . 3  Ai r Qua l i ty 

Ai r qua l i ty impacts res u l ti ng from s i te preparati on  and con structi on  

of the proposed fac i l i ti es at the Nash  dome a l ternati ve SPR s i te wou l d  

be s imi l ar to those d i scussed i n  paragraph 4 . 3 . 1 . 3 ,  where i t  was concl u ded 

that a i r  qua l i ty impacts wou l d  be mi nor . 

Add i ti onal  emi s s i on s  from constructi on  of an 8500 bbl fue l  tan k  

for on- s i te power generati on  wou l d  have n o  s i gn i f i cant impact o n  a i r  

q ua l i ty .  

4 . 7 . 1 . 4  No i se 

S i te preparat ion  and constructi on  at  Nash  dome wou l d  adverse ly  impact 

amb i ent  sound l evel s i n  the v i c i n i ty .  The i ncrease i n  no i se res u l ti ng 

from these acti v i t ie s , wi th the excepti on of p l ant  fac i l i ty constructi on , 

woul d  be s imi l ar to those d i scussed i n  paragraph 4 . 3 . 1 . 4 .  One major 

d i fference i s  that o n- s i te generati on  i s  the primary a l ternati ve for 
power at  thi s s i te ,  wh i ch cou l d  i ncrease the durat ion of con s tructi on  

acti v i ty .  

For constructi on  of faci l i ti es connected wi th the Nash  dome s i te ,  
the noi se i mpact zone radi i are : 

Area 

Nash  dome s i te 

P i pel i ne rou tes  

Freeport Harbor 

constructi on  Acti v i ty 

Dri l l i ng new wel l s  

Constructi on  of support 

fac i l i ti es 

Layi ng of p i pe 

Acces s road con structi on  
DOE dock constructi on  

Impact Zone 
Rad i u s  (ft ) 

7 1 00 

3 1 60 

2844 

2200 

2200 

The zones  of no i se impact are l arger than those  at other candi date 

s i te s  because  background noi se  l evel s are estimated at  on ly  about  50 dB . 
There are no  pri vate res i dences i n  the immedi ate Nas h  dome area that 

woul d  be affected by constructi on  noi se  (three farm res i dences ex i s t  whi ch 

wou l d  have to be rel ocated off s i te ) . 

Constructi on  of a n  a l ternati ve raw water supp ly  or bri ne d i s posa l  
wel l fi e l d a l ong  the  proposed p i pe l i ne route wou l d  contri bute noi se 
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l evel s of a magn i tude s imi l ar to the on- s i te dri l l i ng acti v i ti es . The 

zone of noi se  impact woul d  thus be extended further to the southwest  i n  

a s parsely popu l ated area of coasta l  pra i r i e .  Constructi on  o f  a 

mar i ne termi nal woul d  have l i ttl e effect on  onshore noi se l evel s .  

4 . 7 . 1 . 5 Ecosystems a nd Speci e s  

S i te preparati on  and constructi on o f  the S P R  fac i l i ti es at  Nas h  

dome wou l d  affect both terrestri a l  and aquati c resources i n  the area . 

Terrestri a l  habi tats potent ia l ly  affected i nc l ude coastal  pra i r i e  

g ra s s l and and fl u v i a l  woodl ands . Aquati c habi tats i nc l ude Turkey , 

Cow , Varner , Be l l and Jones Creeks , the Brazos R i ver D i vers i on Channe l , 

the I ntracoas tal  Waterway , the l akes and ponds at Bryan Mound , Freeport 

Harbor a nd the near s hore Gu l f  of Mex i co .  

I n  the fol l owi ng subsecti ons , potentia l  impacts on  ecosystems and 

s pec i es are treated accord i ng to speci fi c operationa l  aspects of 

faci l i ty devel opment .  

Raw Water Wi thdrawal 

The potenti a l  impacts on ecosystems and s pec i es i n  the Brazos R i ver 
D i vers i on Channel  are descri bed i n  paragraph 4 . 3 . 1 . 5 . 

Bri ne D i sposal  

The potenti a l  impacts on ecosystems and spec i e s  in  the Gu l f  of 
Mexi co are descri bed i n  paragraph 4 . 3 . 1 . 5 . 

Construction  of DOE Docks 

The potenti a l  impacts are descri bed i n  paragraph 4 . 3 . 1 . 5 .  

Construction  of Surface Fac i l i ti es at Nash Dome 

Fac i l i t i es constructed at Nash  dome that wou l d  have a potenti a l  

impact o n  the s i te ecol ogy i nc l ude the pump hou se a nd  control bu i l d i ngs , 
the cavern we l l heads  and br i ne d i s posa l  we l l s ,  access roadways , the 

bri ne settl i ng pond and a 34 , 000 ki l owatt gas-turb i ne power generator . 

The Nas h  dome s torage faci l i t i e s  wou l d  be l ocated on  a 206 acre 

tract i n  a general l y  agr icu l tura l area . Constructi on  at the s i te wou l d  

impact about 3 0  acres of c l eared pas tu re l and . Permanent l os s  of thi s 

hab i tat  wou l d  resu l t  i n  the l os s  of food , cover , and nesti ng and breedi ng 
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areas for wi l d l i fe .  The l os s  of th i s  habi tat i s  not s i gn i fi cant when 

compared wi th the total acreage of s i mi l ar habi tat i n  Fort Bend and 

Brazori a  Counti e s . 

Sma l l popu l at ions  of i nvertebrates , mammal s ,  and bi rds at  the s i te 

may be forced to mi grate to other areas duri ng constructi on , bu t because 

of the l arge amount of coastal  pra i r i e  habi tat ava i l abl e adj acent to 

Nash  dome , the potenti a l  for re l ocati on i s  good . 

Constructi on of P i pe l i nes  

A tota l of 429 acres  wou l d  be  requ i red for constructi on of the 

proposed raw water , bri ne and crude oi l p i pel i nes  between the Nash  dome 
s i te and the S EAWAY Tan k  Farm . Much  of the pi pe l i ne route , except a 

6-mi l e  spur  l ead i ng to Nash  dome , fol l ows ex i sti ng pi pel i ne corri dors . 

Between S EAWAY a nd Bryan Mou nd , the raw water and bri ne pi pel i ne s  

wou l d  a l so  be  con structed wi th i n  an exi s ti ng ri ght-of-way . 

The potenti a l  impacts on ecosystems are s imi l ar to those descri bed 

i n  paragraph  4 . 4 . 1 . 5 .  

Acc i denta l  B r i ne Re l ease 

The mos t  l i ke ly  l ocati on  for a l arge bri ne sp i l l  wou l d  be onshore 

between Nash  dome and Bryan Beac h .  I n  such  a n  event ,  the br i ne cou l d  

affect coasta l  pra i ri e  o r  fl u v i a l  wood l and habi tats , or Cow , Varner , Bel l 
or Jones Creek , the Brazos Ri ver D i vers i on C hannel , the l a kes on Bryan 

Mou nd or the I n tracoasta l  Waterway . 

The potent i a l  impacts of such  an  occurrence are descri bed i n  

paragraph 4 . 3 . 1 . 5 .  

Al ternati ve Fac i l i ti es 

Con structi on of a ground water wel l supp ly  fi e l d  or a bri ne i njection  

fi e l d  a l ong the  proposed p i pe l i ne corr idor wou l d  e l im i nate the  need for 

mu l ti p l e  pi pe l i nes  to Bryan Mound bu t wou l d  not greatl y reduce the amount  

of  ri ght-of-way wh i ch wou l d  have to be  c l eared . I t  i s  est imated that a 

water s u pply wel l fi e l d  wou l d  req u i re 22  we l l s  and about  22  acres of 

l and . S i mi l arly , a bri ne i njecti on fi e l d wou l d  req u i re an add i ti onal  1 9  

acres and 1 9  wel l pad s .  U se of the 1 2 . 5 mi l e  d i ffuser wou l d  req u i re 20 
acres of coasta l  pra i ri e  and 1 acre of marsh .  
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Impacts of con stru cti ng a l ternate crude o i l d i stri bu t ion  sys tems 

are descri bed i n  paragraph 4 . 3 . 1 . 5 .  

4 . 7 . 1 . 6 Natu ra l  and Sceni c  Resources 

Con structi on  acti v i t ies  at  Nash  dome wou l d  have a mi nor impact o n  

natu ra l  and sce n i c  resources . Mos t  of  the area that wou l d  be  d i s rupted 
has been prev i ou s l y  devel oped for pi pel i ne routes or agri cu l tura l produc

t ion . The s i te i s  v i s i bl e  from pub l i c  roads , but these are  i nfrequently 

trave l l ed .  

The a l ternati ve br i ne d i s posa l , water s uppl y ,  and o i l d i s tri bu t ion  

sys tems wou l d  not  s i g n i fi cantly a l ter the  impacts anti c i pated . 

4 . 7 . 1 . 7  Archaeo l og i ca l , H i s tori cal  and Cu l tural Resources 

No s i g n i fi cant impacts on  archaeo l og i ca l , h i s tor i ca l  or cu l tu ral 

resources are expected from con structi on  of the project or i ts a l terna

t i ves . I f  S PR expan s i on at Nash  dome i s  sel ected , the s i te a nd p i pe l i ne 

rou tes wou l d  be surveyed for the i r  potenti a l  archaeo l og i ca l , h i s tori cal , 

or  cu l tu ra l resources pri or to constru cti on . The devel opment wou l d  be 

made to compl y  wi th the prov i s i on s  of Executi ve Order 1 1 593 . 

4 . 7 . 1 . 8  Soci oeconomi c Envi ronment 

Land Use 

Deve l op i ng  the s i te at Nash  dome wou l d  change the primary l and use  

of the s i te from an  agr i cu l tura l and grazi ng area to an  i ndu str i a l  area . 

P i pel i ne routes wou l d  not a l ter present l and uses . 

A l ternat ive  devel opment pl ans  wou l d  impact l a nd u se  to the extent 
that add i ti onal  agr i cu l tural or grazi ng l and wou l d  be converted to 

i ndu str i a l  u s e . 

Tran sportat ion  

Most  cons tructi o n  workers ( abou t  555  at  peak emp l oyment )  are 

expected to commute from l ocal or reg i ona l urba n  centers i n  Brazori a  

o r  Fort Bend Counti e s . Th i s  commuti ng traffi c ,  a l ong wi th project 

rel a ted truck  traffi c ,  wou l d  have a s i gn i fi cant  impact on  traffi c 
vol umes a l ong Route 36  past the towns of Damon and Needv i l l e .  

4 . 7- 7  



The potent i a l  impacts on transportati on  wou l d  be s i mi l ar to those 

descri bed i n  paragraph  4 . 6 . 1 . 8 .  

Popu l at ion  and  Hous i ng 

The potenti a l i mpacts on  popu l ation  and hous i ng wou l d be s imi l ar to 
those descri bed i n  paragraph  4 . 3 . 1 . 8 .  

Economy 

Potenti a l  economi c benefi ts are descri bed i n  paragraph 4 . 3 . 1 . 8 .  

Government and Publ i c  Serv i ces  

Constructi on  of SPR  faci l i t i es at the Nas h dome s i te wou l d i nvol ve 
the remova l of 206 acres from the tax ro l l s  of Fort Bend County .  Ass um

i ng that l and at th i s  s i te i s  val ued at $1 000 per acre , the property tax 
l os s  wou l d  amount to about  $593 per year for the l i fe of the project . 

Po tenti a l  project impacts on  l ocal publ i c  servi ces are descri bed 

i n  paragraph 4 . 3 . 1 . 8 . 

4 . 7 . 2  Impact From Operat ion  and  Standby Storage 

Devel opment of a 1 00 MMB storage capac i ty at the Nas h dome s i te 

wou l d  ensure that ,  i n  the event of an o i l supply i nterrupti on , a tota l 
of 1 63 MMB of o i l wou l d  be ava i l abl e from the Seaway Group SPR 

faci l i ti e s  for de1 i ver� to the SEAWAY P i pel i ne or to tankers vi a 
Freeport Harbor . Oi l wou l d  probably be pumped preferenti a l ly from 
Nash  dome to SEAWAY Tank Farm for p i pel i ne transport north ; o i l i n  

excess  of SEAWAY capaci ty ( 600 MB per day )  wou l d then be pumped to the 

tanker dock a l o ng wi th o i l from the Bryan Mound early storage phase 

faci l i ti es .  Unti l an o i l supply i n terrupti on  occurred , the faci l i ti es 

at  Nash  dome wou l d  be mai nta i ned i n  a cond i ti on of standby readi nes s . 

4 . 7 . 2 . 1 Land Features 

Effects of operat ion  and standby storage on  l and features are 
expected to be mi n i ma l . Soi l wou l d  soon s tabi l i ze after revegetat ion . 

The pos s i bl e  impacts of the i mprobabl e occurrence of a cavern 

co l l apse  are descri bed i n  paragraph 4 . 3 . 2� 1 .  

Use  of a l ternati ve faci l i ti es wou l d  not affect l and features . 
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4 . 7 . 2 . 2  Water 

Impacts on  water resources duri ng operati on  of the Nas h dome 

fac i l i ti e s  cou l d  resu l t  from raw water wi thdrawa l , bri ne d i s posa l , 

ma i ntenance dredg i ng at dock s i tes , and pos s i b l e  s p i l l s  of o i l or bri ne .  

Raw Wa ter Wi thdrawa l 

Impacts of raw water wi thdrawa l for o i l d i sp l acement are descri bed 

i n  paragraph 4 . 4 . 2 . 2 .  

Bri ne D i sposal  

The potent ia l  impacts on water qua l i ty i n  the Gu l f  of Mex i co and i n  

the deep aqu i fers are descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Ma i ntenance Dredg i ng 

The potent ia l  impacts on  water qual i ty i n  Freeport Harbor are de

scri bed i n  paragraph 4 . 3 . 2 . 2 .  

Acc i denta l  O i l Rel ease 

Dur i ng project operati on , o i l s p i l l s  cou l d  occur in  the Gu l f  of 

Mex i co ,  i n  Freeport Harbor , a l ong the pi pe l i nes  connecti ng  the s torage 

s i te wi th the DOE tan ker docks and wi th the SEAWAY Tank  Farm , from the 
wel l heads at Nas h dome , or o i l  s urge tanks  at Bryan Mou nd . A summary of 

o i l  s p i l l  expectat ion  mode l  projecti ons i s  g i ven  i n  Secti on 4 . 2 .  

The probabl e movement  of s p i l l s  occurri ng eas t  of the SEAWAY Tank 

Farm i s  descri bed i n  paragraph 4 . 3 . 2 . 2 . 

Spi l l s  at  the Nash  dome s i te not contai ned wi th i n  the d i k i ng wou l d  

dra i n  i nto Tu rkey or Cow Creeks  wh i ch fl ow i nto the Brazos R i ver . The 

proposed water s torage project south of Eag l e  Nes t Lake wou l d  be pro

tected by contai nment  d i kes , and therefore wou l d  not be d i rectl y affected 
s hou l d  a s p i l l  reach  the l ake . L i kewi se , the Harr i s Reservo i r  wou l d  not 

be d i rectly affected as  l ong as the i ntakes from the Brazos R i ver were 

c l osed duri ng a s pi l l  ep i sode . Near the j u ncti on  poi nt between the Nas h 

dome and Damon Mou nd p i pe l i nes , sp i l l s  wou l d  enter Varner Creek , wh i ch 

dra i ns i nto the Brazos R i ver ; further south , the sp i l l s  wou l d  enter Bel l 

Cree k ,  wh i ch fl ows to the San Bernard . Between the Bel l Creek waters hed 

d i v i de and a State penal farm , dra i nage i s  general l y :  ( 1 ) i nto the San 
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Bernard R i ver through  a number of i ntermi ttent  drai nageways ; ( 2 )  i nto the 

Brazos R i ver south of a Dow C hemi cal  Company pl ant ;  or  ( 3 )  i nto the Jones  

Creek watershed wh i c h  fl ows through  marsh l and to  the  I ntracoas ta l  Waterway . 

O i l s pi l l s  are most  l i ke ly  to reach  the Gu l f  of Mexi co on ly  from 

tan ker sp i l l s .  

O i l weatheri ng processes  and d i spersal character i sti cs ,  and the 

potenti a l  impact of o i l s p i l l s  are descri bed i n  paragraph 4 . 3 . 2 . 2 .  

Acci dental Bri ne or Raw Water Rel ease  

Duri ng project operati on , bri ne  s pi l l s  cou l d  occur  from the bri ne 

d i s posa l  p i pel i ne or the on-s i te bri ne p i t ;  raw water cou l d  be s p i l l ed 

from the raw water supp ly  l i ne or , duri ng  standby s torage , from the 

bri ne d i sposa l l i ne .  A s ummary of bri ne s pi l l  expectati on  model  pro
j ec ti ons  i s  prov i ded i n  Secti on  4 . 2 .  

The probabl e movement  of s pi l l s  occurri ng eas t  of the SEAWAY Tank 

Farm i s  descri bed i n  paragraph 4 . 3 . 2 . 2 . 

Sp i l l s  at  the Na s h  dome s i te not con ta i ned wi thi n the d i ki ng  wou l d  

dra i n  i nto Turkey or Cow Creeks  whi ch fl ow i nto the Brazos R i ver . The 

proposed water s torage project south of Eag l e  Nest Lake wou l d  be pro

tected by contai nment  d i kes , and therefore wou l d  not be d i rectly affected 

s hou l d  a sp i l l  reach the l a ke . L i kewi se , the Harr i s Reservoi r  woul d  not 

be d i rectly affected a s  l ong as  the i ntakes from the Brazos R i ver were 
c l osed duri ng a s pi l l  ep i sode . Near the j u nct ion  poi nt between  the Nash  

dome and  Damon Mound p i pel i ne s , s pi l l s  wou l d  enter Varner Creek , whi ch 

drai n s  i nto the B razos  R i ver ; farther south , the s pi l l s  wou l d  enter Bel l 

Cree k ,  whi ch fl ows to the San  Bernard . Between the Bel l Creek watershed 

d i v i de a nd a State penal  farm ,  drai nage i s  genera l l y :  ( 1 ) i nto the San 

Bernard Ri ver through  a number of i ntermi ttent dra i nageways ; ( 2 )  i nto the 

Brazos r i ver south of a Dow Chemi cal Company pl ant ;  or ( 3 )  i nto the Jones  

Creek watershed whi c h  fl ows throug h  marsh l and to the I ntracoas ta l  Waterway . 

The potenti a l  impacts of bri ne and raw water spi l l s  are descri bed 

i n  paragraph  4 . 3 . 2 . 2 .  
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F l ood Hazards 

The e l evati on  of the Nash  dome s i te prec l udes the potenti a l  for 

ser ious  f l ood hazard . P i pe l i nes  and s torage tanks  at Bryan Mound wou l d  

b e  s ubject to f l ood hazards  as  descri bed i n  paragraph 4 . 3 . 2 . 2 .  

A l ternati ve Fac i l i t i e s  

U s e  of  s a l i ne ground water to d i s p l ace the s tored o i l ,  the i njection  
of br i ne i nto deep s u bsurface sa l t water beari ng sand s , and  1 2 . 5  mi l e  

d i ffuser wou l d  have the same potenti a l  adverse impacts a s  descri bed i n  

paragraph 4 . 3 . 2 . 2 .  

The potent ia l  impacts of the a l ternative crude o i l d i s tr i but i o n  
methods are descri bed i n  paragraph  4 . 3 . 2 . 2 .  

4 . 7 . 2 . 3  Ai r Qua l i ty 

Ai r qua l i ty impacts resu l ti ng from operat ion  of the proposed 
fac i l i ti es at  the Nash  dome a l ternative SPR  s i te wou l d  be s imi l ar to 

those d i scu s sed i n  paragraph 4 . 3 . 2 . 3 , except that  on- s i te power 

generation  wou l d  be a n  add i ti ona l but mi nor source of emi s s i ons . 

A i r qua l i ty impacts from a l ternative  crude o i l d i s tri bu t ion  

sys tems wou l d  a l so be  s imi l ar to those d i scus sed i n  paragraph 4 . 3 . 2 . 3 .  

The a l ternat i ve power s u pp ly  method , purchase of commerci al off-s i te 

power , wou l d  e l imi nate a potenti a l  source of hydrocarbon emi s s i ons . 

4 . 7 . 2 . 4  No i se 

No i se  impacts of operati ng S PR faci l i t i es at Nash  dome wou l d  be 
s imi l ar to those descri bed i n  paragraph  4 . 3 . 2 . 4 ,  except that se l ecti on 

of the commerc i a l  power a l ternati ve wou l d  further reduce no i se impacts . 

As there are no  res i dences near the s i te ,  impacts wou l d  be i ns i gn i fi cant .  

4 . 7 . 2 . 5  Ecosystems and Spec i e s  

Raw Water Wi thdrawa l 

The potenti a l  impacts on  ecosystems and spec i es i n  the Brazos  R i ver  
D i vers ion  C hanne l are descri bed i n  paragraph 4 . 3 . 2 . 5 .  

Bri ne D i sposa l  

The  potenti a l  impacts on  ecosys tems and  spec i es i n  the Gu l f  of  
Mex i co are descri bed in  paragraph 4 . 3 . 2 . 5 . 
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Tan ker Transport 

The potenti a l  impacts on ecosystems and speci es i n  Freeport Harbor 

are descri bed i n  paragraph  4 . 3 . 2 . 5 .  

Ma i ntenance of Proj ect Lands 

The potenti a l  impacts on  wi l d l i fe are descri bed i n  paragraph 4 . 4 . 2 . 5 .  

Acc i denta l  O i l Rel ease  

Because of the  expected l ow frequency of  sp i l l s ( Secti on  4 . 2 ) , 

c hron i c  o i l pol l ut ion  s hou l d  no t occur at Nash  dome , Bryan Mound or a l ong 
the proposed p i pe l i ne rou tes . 

Areas potenti a l ly  sens i ti ve to drai nage from a l arge o i l s p i l l  

i nc l ude Turkey ,  Cow , Varner , Bel l and Jones Creeks , wetl ands near the 

SEAWAY Tan k  Farm , s ha l l ow l a kes and ponds o n  Bryan Mound  and near 

s hore Gu l f  waters and s hore l i nes . Al so , s ho u l d  a l arge o i l s p i l l  reach  

the eagl es ' nesti ng area a l ong the Brazos Ri ver southeast of the s i te ,  

a broad range of vegetat ion  and wi l d l i fe ,  i nc l ud i ng the e ndangered 

southern ba l d  eag l e ,  cou l d  be impacted . 

The damage parameters di scus sed i n  paragraph 4 . 3 . 2 . 5  app ly  to the 

Nas h dome s i te a l ternati ve . The most  sens i ti ve areas wou l d  probably 
be the p i pel i ne r i g ht-of-way near the SEAWAY Tank Farm , and the l akes 

and ponds on Bryan Mound . 

Except i n  the case of a very l arge o i l or  bri ne sp i l l  ( or a 

moderate ly s i zed sp i l l  i n  a sens i ti ve area ) , bi o l og i ca l  i mpacts are 

not  expected to be of reg i onal  s i g n i fi cance . 

Acc i denta l  Bri ne or Raw Water Rel ease 

The potenti a l  impacts of acci denta l br i ne re l eases on  ecosys tems 

are d i scussed i n  paragraph 4 . 3 . 1 . 5 .  

Al ternat ive  Faci l i ti es 

Use  of a ground water supp ly  system or a deep-we l l bri ne  i njecti on  

system wou l d  reduce the exposure to bri ne or sa l twater sp i l l s  because 

l ong p i pe l i nes  to the coast  wou l d  not be needed . 
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Use of a mar i ne p i pe l i ne and an offshore SPM termi na l  wou l d  sub

s tanti a l l y  reduce ( by about 60 percent )  the sp i l l  ri s ks associ ated 

wi th crude o i l movement  throug h  Freeport Harbor . 

4 . 7 . 2 . 6  Natural and Scen i c  Re sources 

Operat ion and mai ntenance acti v i ti es at the project s i te wou l d  

have l i ttl e effect o n  the scen i c  val ues i n  the area u n l ess  future 

devel opment  occurs a l ong county roads . The project faci l i ti es wou l d  not 

be v i s i b l e  from any res i dences i n  the area . There are no s i gn i fi cant  

adverse i mpacts anti c i pated to  the natural resources at the  s i te .  

A l ong the p i pel i ne route there wou l d  be mi n ima l  impacts on  natural 

and scen i c  resources s i nce much of the l and wou l d  be revegetated to i ts 

prev i ou s  s tate . 

4 . 7 . 2 . 7  Archaeol ogi cal , H i s tori cal and Cu l tural Resources 

There are expected to be no s i gn i fi cant impacts on  archaeol og i ca l , 

h i s tori cal , or cu l tural resources res u l ti ng from operati on  of the 

project or i ts a l ternati ves at the Nash  dome s i te .  I f  thi s  s i te were 

se l ected for deve l opment , however ,  a cu l tural re sources s urvey wou l d  

be conducted pri or to constructi on . 

4 . 7 . 2 . 8  Soci oeconomi c Envi ronment 

Land Use 

Operati on  and ma i ntenance of the Nas h dome SPR  s i te wou l d  have 

l i ttl e add i ti onal  i mpact on  l and use . The 206 acre s i te wou l d  be 

fenced and i ts present u se for c� l ti vati on  and cattl e graz i ng wou l d  be 

termi nated for the l i fe of the proj ect .  Of the 823 acres requ i red for 

constructi on offs i te and wi thi n the fenced area , on ly  567 acres wou l d  

be needed for mai ntenance and some of the exces s  l and wou l d  be re 

vegetated and returned to present uses . 

Transportati on  

The operati onal  impacts on  transportat ion  wou l d  be s im i l ar to those 

descri bed i n  paragraph 4 . 4 . 2 . 8 .  
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Popu l at ion  and Hou s i ng 

The operat i onal  impacts on  popu l at ion  and hou s i ng near Nas h dome 

wou l d  be s im i l ar to those descri bed i n  paragraph 4 . 4 . 2 . 8  for Al l en dome . 

Economy 

Economi c impacts of the project are descri bed i n  paragraph 4 . 3 . 2 . 8 . 

Government a nd Publ i c  Serv i ces  

Impacts of project operati on  are descri bed i n  paragraph  4 . 3 . 2 . 8 .  

4 . 7 . 3  Impact Due to Termi nati on  and Abandonment 

The impact due to termi nation  and/or abandonment of the Nash dome S PR 

storage s i te wou l d  be s imi l ar to those descri bed i n  paragraph  4 . 3 . 3 .  

4 . 7 . 4  Rel at ionsh i p  o f  the Proposed Acti on  to Land Use P l a n s , Pol i c i es 

a nd Contro l s 

I t  i s  not anti c i pated that the proposed Nas h dome SPR fac i l i ty wou l d  

confl i ct wi th State o r  cou nty l and u se pl ans or po l i c i es . For a further 

d i scu s s i on of the l and use pl ans , po l i c i es and contro l s i n  the area , 
refer to paragrap h  4 . 3 . 4 .  

4 . 7 . 5  Summary of Adverse and Benefi c i a l  Impacts 

Devel opment of the Nash  sa l t dome as an SPR o i l  s torage fac i l i ty i s  
not l i ke ly  to genera te s i g n i fi cant  reg i o na l  envi ronmental impact except 

for the remote pos s i bi l i ty of a major o i l  or bri ne s p i l l ,  or the uncon
tro l l ed rel ease of hydrocarbon vapors duri ng o i l tran sfer operati ons . 

The l ongtime use  of the area surroundi ng the s i te for o i l  and gas 

producti on  and for agr i c u l ture wou l d  tend to mi n im i ze the scope of 

impacts res u l ti ng from constructi o n  acti v i ti es .  

Ero s i o n  of d i stu rbed mater i a l  on the s i te and a l ong the pi pel i ne 

route wou l d  i ncrease the potenti a l  for s i l tation  of the several i nter

m i ttent s treams crossed . Other constructi on  acti v i ty that wou l d  impact 

water qua l i ty wou l d  i nc l ude dredg i ng and constructi on  at the two dock 

s i tes  i n  Freeport Harbor and i ns ta l l at ion  of p i pel i nes to S EAWAY Tank 

Farm , Bryan Mound  and the offshore d i ffuser system . 

No s i g n i fi cant  no i se impact i s  expected duri ng  constructi on  or 

operat ion  of the project .  
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The reducti on  of ava i l abl e wi l d l i fe habi tat i n  the v i c i n i ty of the 

s i te and a l ong the p i pe l i ne routes i s  the most  s i g n i fi cant  ecol og i cal 

impact associ ated wi th deve lopment of th i s  s i te .  

Al though  l arge quanti ti es  of water woul d  be requ i red to l each 

s torage caverns , the wi thdrawa l of th i s  water from the Brazos R i ver 

D i vers i on Channe l  wou l d  consti tute l es s  than one percent of i ts average 

fl ow .  

D i s posa l  o f  bri ne i n  the Gu l f  o f  Mex i co i s  expected to moderate ly  

i ncrease sa l i n i ty i n  water near the d i ffu ser , but th i s  i ncrease i s  not 

expected to be s i gn i f i cant  though there may be some adverse effect on  
l ocal  mar i ne organ i sms . 

Pi pel i ne con structi on cou l d  temporari ly affect the water qua l i ty of 

Cow , Varner , Be l l , and Jones Creeks  by i ncrea s i ng turbi d i ty and rel ease 

of pol l u tants from bottom sed iments . 

Dock constructi on i n  Freeport Harbor i s  not expected to have 

s i g n i fi cant effects on  e i ther the ecol ogy of the area or i ts water qua l i ty ,  

a s  the harbor i s  a l ready frequently dredged . 

Duri ng construct ion of SPR faci l i t i es at Nash  dome , i ncreases i n  

i ncome and empl oyment i n  the Brazori a County reg i on are expected . These 
i ncreases  wou l d be of s hort durati on and are not expected to prov i de 

maj or s timu l us to the area ' s  economy . Operation  of the fac i l i ty wou l d  

produce mi nor add i ti onal  i ncome duri ng s tandby storage and fi l l  and 

wi thdrawa l phases . Mi nor i ncreases  i n  traffi c congesti on i n  the Nash  
dome area are  expected duri n� constructi on . 

Tabl e 4 . 7 - 1  provi des  a summary tabu l at ion  of the adverse and 

benef i c i a l  impacts a s soci ated wi th the devel opment of th i s  cand i date s i te .  
The data are i n  both qua l i tati ve and quanti tati ve form , as  appropri ate . 
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TABLE 4 . 7- l a  S ummary o f  envi ronmenta l  i mnacts caused by devel opment 
of  Na s h  dome SPR fac i l i ti es .  

Q[SC!PLI�E 

itol oqy )nd 
I..a.na Features 

�ater Resource, 

o,lVl ROHMPIT OR SYSTEM 

Nash dome and 
tTmedhU Y i c 1 n i ty 

OOE Dock Area 
( FreeQol"'t Harbor) 

Off,hore SP!'! 
Termi na 1 

?'t't i l 1 i ps  Doci. '\res 

P i o e 1  i ne Cor'!"idol"''i 
8.�een 'lash Jame 
and 9ryan '�ound 

ih"ine Diffuser 
Pipel i ne Corridor 

8razos R1't1er 
Qtvel"'5ion Channel 
1M teW 

Gul f  of �xico 

,3, c ; ! v t 7 "( A � O  
;( P E C " E D  I M P A C  

'�r.P0SE" FACIU7lES 

S i t e  2reDarat�on 
�""C4vation of 30. 100 cy at 
t h e  storage s i  te on 3 0  acres 
of aqricu l tul"'a l l and . 

caR�v�ia��iz6 . 8 x 106  cy of 
sa l t  for cavern deve lopment. 

DOCk Construction 
Dredg Ing of 1 ,050 ,000 
gradi ng of 14 acr'!5 for �he 
tanker docks . 

P i pe !  ine Con�tructien 
�;(Cava t10n OT �30 cy a l ong 
tne J1 1 .  ':Irt nf !nd I"a .. '""a ter 
p l oe l i ne routes on ..132 acres 
of pl"'imari ly  ;lra il"'ie  gras s l and . 

C:xcavation of 6 .000 cy for 
p l pe l ine to orazos Karber on 
4. ac r!5 of 'T\& l"'<j h .  and 4 acres 
of c l eared l and .  

� i oe ' i ne Construc":ion 
t.xcavat�on of 177,300 cy for 
7 . 5  ,'Tli l e  p1 pel ine 'In 21 acres 
'Jf coastal prai rle and 1 42 

. acres of GuT f iJottom. 

S i te 'reparation 
:.ma t l  �uantlt leS o f  sediment 
and construc!ion po l l utants 
carried into river by rain
fall 1"'1,11'101 1 .  

RaSja�jaa �pgP!tthClra .. n fol'" l eac�-
' "g oyer a two-yea r peri od ex
pected to nave ,. i n 1 ma l  effects 
on wa tel'" �ua 1 i  ty. 

Brine Spi l l s  
'/ery small o05 s 1 b l 1 i ty of bl"'ine 
release reaching water bodi es . 

3rine Ois00541 
P i p. l i ne construction would 
CluSi temporary disl"'uPtion of 
142 aCl"'e1 of Gu l f  bottQfn. 

614.1)t)/) apo brine d i sposa 1 
could i ncrelSe !)ottom s a l i n i ty 

ALTERNAT IVE FAC :U7IES 

Mar-in. '!'tnni nal Construction 52 acres ant. Ie.los ;;'/ 
exc4't1a.ti on. 

S i te "r."aration 
; acres ana 2 ,500 cy ex
cava tion . 

R
aWe'l1tf�ef�P��� I"'aw _ater 

supply: 22 acres . 

Sri ne D1 'Soon 1 
Srine dlsoosal to dHP �e l 1 s . 
19 acres . 

�ioe'  i ne Construction 
I;.xc!va t j on of !Cldl t i on a !  
9 7 , lOO cy  l o r  1 4 . 2  ·.n .  
p i pe l i ne o n  additional 1 6 3  
.scres f o r  1 2 . 5  ,TIl l e  di ffuser 
s1 teo 

8ri Me 01 'SOOS! I 

by 1 �t over 3 squ.sra ;ni les ; 
I'Pl"'Oxi rM.�ly 25 acres �ou l d  "ave 
.... au uh ni ti es of 5 ppt -:lr TO " .  

pip,1 1 ne constructi on wou l d  
cau'Se tempol"'41"'Y di sruption I'Jf 
305 ac!"'!!'S of Gut f bottom; 
sa l i n i ty concentrations and 
brine spi l l  ri skS ·oIfQ u l d  tie 
s imi l ar to tnat of tnl ;)I"'OPosed 
di ffusel'" l ocation.  

E.lpecttd bl"'�nl spi n 'S iljou id 
"'IVI MO significant imoact� 
po'S s i b1. 'l\4ximUfTI cred ib le  s ;J i l l 
cou 1 d have s; 19nifi C3.nt 1 oca 1 
imgact. 
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7eT""l'lli na I ·:�nstruc:10n 
Construct:on of :nanne teMlli na i  
'''''ould temporal"'i l y  increase tur
b i d i ty leve l s  tn nearsnore �u l f  
· ... aters . 



TABLE 4 . 7- 1 a  con ti n ued . 

A i r  'jua l i ty 

N<J i se Leyel 

::.'IV rRONME:''lT OR SYSiC::-I 

-urkey, Cow. Varner . 
ae 1 1  and ";0"15 CI"'"eu 
and LUes and �':Inds 
on 9rYIn �olJnd 

Fr,eport and 
Brazos Harbor''! 

liround '"ater 

'�asn come. 
3ryan �una 
and Dock S i tas 

Storaqe S i t. 

OOCk Are .. 

Flip,t ina Cor-ridors 

, X P E C T E D  I M P A C T  
OROPOSEO FAC!L:TIE� 

5 i te �I"'epar-ati on 
Sediment and llisce l 1 a neous con
stMJcti on oo l l utants cou l d  de
grade WI tel'" qua 1 i ty . 

Srine Spi l l s 
Expec:tea brine 501 1 1 5  i nsig
ni fi cant ; pos s i b l e  maximull 
cred ; bl e  5 0 i 1 1  cou l d  "ave 
s i gni ficant impact . 

orO����1
n9 and jock constl"'tlcti,Jn 

impacts considered compll"'lb 1e 
to annual ma ; nU!'14nCe dredging 
o f  Fr"'t8POl"'t Harttor" ,  

S i te F'reolrati on lind Pai n t i nq 
�lnor �uantities of oar'! : c u l ates , 
SO" CO , :-fC . !nd ·,",0, rt 1 eue'J 
fram construct i on i!Qu i pment at 
1�ISn dome dnCl a t  aryan �ound. 

S i te PreDaration ud Construction 
MaXlmum tone or n01 5e lmpact 
(def1 ned as 3 dB i "creue over 
ambient ) ,  7 , 1 00 feet for N.un 
dome and 2 . 000 feet for Bryan 
�und; no res idences aTflCt ed .  

DOCk Cons truct 1 o n  Mix1TUn lone Of nohe impact, 
2 . 200 feet; no residences or 
notse sensitive areas affected. 

F'i cel i ne Constructi on 
Zone of 1'10151 lmpact equa 1 to 
1 ,800 feet ; very f(fW res i dencn 
dffected for peri OdS of l es s  
tnan a wee k .  
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ALTE�HAnVE ;ACIUTtES 

Ra;o�:;61 e 
S

t�2� Y subsidence 
caused by �round water ..,itl'l.
drawa l '01'" l elcI'I.i ng . 

Sri ne D i leo. 1 1  
bttp ..... 11 lnjection of bri ne 
fS not expected to a ffect 
ground water supplies; poten
t i a l  for" a.Qvene fmpact l im i t ed  
';0 migra tion up o l d  unpl ugged 
we l l s .  

Ra
De�:f��m!��p�? 

�; j tr��: 
I 
a� $���a 1 

raw waul" sucply or bri ne i nj ec 
tion ma y  doub l e s i te !mi s s i o n s .  
Po 1 1  utant concentrati ons sl'lou 1 d 
I"'emain ..,itnin standards in tn. 
absence of background po l l utants. 

Termi nal Construc:ion 
construction of a. meri ne tarminal 
would tncreue !!!Ii SSions Off!�t'lorl 
e.ut have l i tt l e  .fftct on concel'1-
trl tio"s dt Freepol"'t . 

Raw Wlter SUDpTy or Br�ne 
Oi s,o .. 1 �el l fl o l d S  

sligntly Increased zone o f  
noise imQlct d.ue t o  dri l l i n 9  
of brine d1sposa 1 or r d .- wa ter 
suPP ' y we 1 1 5 ;  fllW res i dences 
or nolse sens i t l ve :treu affected . 



TABLE 4 . 7- 1 a con ti n ued . 

Soeci es a nd 
Eco'5i¥'items 

Scecies dM 
Ecos¥'lt.!'I1s 

�auat 1 c 

3razos �i ver 
'Ji verston Channe l 
!no rcw 

G.u l f  of �exico 

7uri<ey. :ow. 
" a l"'ner ,  Sel " 
Janes Sreeks 
and i..d kes lnd 
PondS on 3rt!n 
�ound 

�reepor� dnd 
Brazos r1t1;rpars 

Terrestr1a 1 
Coasta i Pra i ri e 

'�OPOSE:l F.l,CIU1'!ES 

�a)e'��;��t���O�� l e s s  �han 1: of 
pnytoo l ank.ton ana zoopl ankton 
duri ng tl"Ie t\ItQ ye4r l ead'tlnq 
penod. Impact on reg i ona l b i otic 
resources cons i dered i ns l gn i f1c:ant. 

grine S o i i l s  
>os s i ble 'M j or 5 01 1 1  of ,rine 
from :l i pe 1  i ne ::onsiaer!d ('emo t e .  
:..oca l l y � i g n i f� cant aqua tic 
' rnoacts .... ou ld occur . 

3ri r1e I); spes! 1 
P � o e 1 1ne construction wou l d  
cause �I!I"IIPorary • ass of 1 112 
acres Jf ,enthic cOnTnlJn l � i e s .  

3r�ne eff'liJeIH
-

cou l d  aff!!c! 
::tenthos contnuni t i es ave!" 'ieVfr� 1 
nun d!"ed t.o seve!'"a 1 ':houS3nd acres . 
Some � O'iS of )enthos �nd ') i ankton 
�n tlH! i rm'll!di ate di f$"Jser a re a .  
Some imoact o n  1 0 c a l  WM i te 'inri mo .  

:)i l and 3 r '  roe Soi 1 1  s 
?oSS i D l e  ttlaXlmUm creoi b l e  oi l 
or !lrine sp i l l  could destroy 
seven 1 lcres of :'e"tnos and 
sOffle b i ota i n  ... ater column. 

S t te Preoaration and Cons-:.:ructi on 
�'nlrra l ;OCl . Hnoac t'i jue ';0 
eros i on 30M :-ounof"'" frorn s i t e  
::onstruct 1 on. 

3rine Soi 1 1  s 
4aJor b n n e  s o i  1 1  remot! l y 
pos s � b l e �  S i Qn l fiClnt  : oss of 
b i ota \I!Iou l d  fa l 1e.. . 

�r��;;nfoca l . snort· term 
dredging irnpacts .  

F"aci 1 i ty Construc t i o n  
L O S S  of 242 ac res aue to fa· 
cl 1 i ty cons tructi on . Re .... ege· 
tation of 50 acres l 1 k.e l y  . 

. "1i n irna l imQact importance . 

Srine Se; 1 1  
Large brl ne sp i l l  cou 1 d jes troy 
sev'!!ra 1 acres . 
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AL7E::I:NAiI'/E �AC : U i r E S  

9r1 ne 0 i spo s a  1 
?ipel i ne const.r:Jct.ion wo u l d  
cause �emDo!"ary loss o f  305 
acres of �e.,t�c ::orrmLin i t1es . 

7he imoacts 0; brine effl uen t 

wo u l d  ':Ie i � m i 1 a r  ';0 ilrooosed 
::Ii ff!Jse" loca t i o n .  

':"ermi na l :onstr'Jc:;on 
:onSt�JC:ion or mri ne tenni ria 1 
faci l i ti es �xpec<;ed to have 
,n ni rna I loca 1 ,  5hort � tenn af· 
feet 'In oentl'105 i n  ofisnore 
waters . 

Ra� '"later Supply or Brine 
Oiso05a 1 Wel l t1 el d  

loss or  ,9 acrlS of Coast! 1 
�ra i ri es 1ue to constructi on 
of deeD we l l  i nj ecti on system. 
S i mi l ar imoact due ';0 we i l  
f i e l d  devel opment for r a  .... 
.. ater suop l y .  loca l l y  s i gn i f i .  
cant imoact o n  or"duct1 v i ty 
ana hao , t a t .  



TABLE 4 . 7- 1 a  conti n ued . 

nSCIPLlHE 

",tural a.nd 
Scenic Qesources 

SOC; oecol\omi c 
Eny i ronment 

erackish Marsh 

F l u v i a l  WOodland 

P i pe l  in. -<oute to 
Su.ay 7enni rl .. 1 

Land Use 

Transportation 

Popu lation lind Housing 

Economy 

Government 

X P E C T E O  I M ' A C T  
pqOPOSED FACILlTrES 

Fac i l  i ty Constructian 
Loss of 4 acres due to f.s.c 1 1  i ty 
constructi o n .  Reveqetat 1 0n of 
1 lere � i 1c e l y .  ,'IIIinima I imoatt 
Importance. 

art"! 50i l l 5  
Large bnne s pi l l  could destroy 
-;Ivera 1 acres . 

Faci l i ty Construction 
Loss of zid acres . Revegetation 
of 52 .seres l i k e l y .  S i gn i f i cant 
local i�rtance. 

13,.t", Spi l l s  
Lar1t brine SDi l l  cou l d  destroy 
several acres . 

P�oel in! Construction 
Slqnlflcant liTIQ4Ct on 4tstheticS 
jut ':0 "Hr"'by conStruc t i o n .  

;'I4.1"or irnoact on hunting !nd � i rd 
watChing jut to ,nort·teMII dis
:J 1 a C!!l'll!!'1t of birdl i h  from nearby 
Nnnes clnd '.i idl He refuge . 

A l l  ::nvi ronme�ts 
AcproxllMtely 505 acres Of Coastal 
�ra l ri l .  :TI4rsh . fluvial \lfoodl ands 
and c l eared land 1Ive \ooed. 

QOtent1 a l  for m.inor traffic can
oestlon on loca 1 roads near ,",un 
dOlt'! . �1!Tmorary :1'oinor i moed1f'1'111!nt 
to naviaation i n  r;ul f  durina 
di 1'fuser cons truct; on . 

folo s i gnificant impacts upected . 

:otal construction 11114ges of 3 9 . 4  
m i 1 1 10n , only part o f  which would 
r"'IfRI1n in thl 9r41osport area . 

Tax revenues dUI to increased 
1 aCI 1 purcl'llses expected to ax
caed cost of nft services . 
Loss of property tax !""e�enuts o f  
S6S,400 oel'" year for 1 i1'e o f  
tl'Il PMjICt . 
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ALTERNATtVE FACH.;nES 

Ra'" '.later Supply or Srine 
Disposal \oje l l f i e l d s ;  Marine 
:er"'!flinal Construction 

Snould dHP -ell 5r,ne �nJect1on 
or ground water lIIIi thdraWl41 for 
leacn1ng �e s e l ected . lmQ4Cts 
could tie reduced s l i gh t l y .  S i m i .  
l a r  effects ',""o u l d  o!ccomoany :le
'Ielopment of ! II'Iirine term i na l , 
except land use illiQuId be 1 it:.t T e  
changed. 



TABLE 4 . 7- l b  S ummary of envi ronmenta l i mpacts caused h v  ooerat ion of 
Nash  dome SPR faci l i ti es .  

OISCIPl:NE 

Geol ogy ana 
Land Features 

w& tar �esources 

SL8JEC, AREAS 

riash dome and 
ilfllNd1ati v i c i ni ty 

Brnos R.iver 
01 -l'l'"s10" Channel 

Bruas Chinn. I 
and ICW 

�u l 1'  01' Mexico 

TJr'tey. Cow� "arnlr , 
Sel l  a.nd Jones ,:r •• ks 
and LUIS a.nd �onds 
on aryan �und 

r,..,oort and 
Bryan HarbOrs 

Ground Wa tlr 

E X P E C T E O  I M P A C T  
PROP()SED 'HYSICAl FAC IUTY 

Lllcned Caverns 
Remote poss i bi l i t y  01' roof 
co l l apse elusing surt'ace 
subsidence a.nd foMfti C i on 01' 
a lake OVlr the dome. 

Rll.�8�oogUKp6Y 
wi thdra�.n for 0 1 1  

displ acemtnt for 1 6 3  days; ex .. 
pected to have min i ma l  et't'e(ts 
on water qUi l i ty .  

O i l  o r  8rine Spi l l S  
'1ery small poss l b t 1 1 ty of o i l  
o r  bri n e  r �  l ltsl. 

Srine ':l i saonl 
2.10 ,500 I3pij brine d i sposal shou l d  
ha.." m i n i ma l  water qua l i ty impacts . 

O i l  or �rin. SoU l s  d,i SPfl l s  ma y  :ota1 2 . 750 barr e l s . 
and :Jrine � p i l  Ts 2 1 0  barre l s  dur· 
1n9 project l i fetime; e1'fects not 
e:xDected to be �ignf1't can t  un l ess 
oil  or brinl relches sna l l ow  
coast! 1 :Jays. 

011 or ar, nl Sei t h 
Exp.Cted :rnQaCtS from 01 1 and 
"rin. �pi l 1 s  nI9 1 1 gi b 1 . . Pos
s i b l e  very large s pi l l  coul d  
serious 1 y d'1raa. WI ter qua I -
i t y  for Sfveral weeks or :nontl'l s .  

ort���:nance dr:ed9in9 impacts 
i ns i gn i ficant. 

Oil Spi l l ,  01 I ,pdls Ny be re l a t i vely 
frequent though 01' sma 1 1  average 
s i ze ( 1 .�70 barrel s  in S3 spi l l s  
during project l i fetime ) .  

O i l  or Brine Soi l l ,  
Very sltght cnance of l oca l  
ground Witif' po l l u t i on d1.le t o  
surface o i l  or b r i n e  Sil i l l ;  
col lapse o f  cavlrn could Sinously 
deqrld. ground Wlter supp l ies 
for Hash dcme Irea but sueI'! 
an occurrenci is highly unl l ke l y .  
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AlTERNATIVE PHYSICAl FAC IU-:-V 

,"\Ir1ne �erminal Uu of marine tl1"":l11 n a 1  cou l d  
reduce total o i l  iP; l l  vo 1 U1111 
by IOOre thin 50 p.rcent. 

Raw Water SuOply 
::lUbS1 dence potenti a l froM ground 
Wlt.r withdrawa l greater :I'I,n 
durin9 llachinq because 01' 
1 ,000 ,000 gPO •• 11 .i tndra ... 1 
raU. 

Br;n. 01soosal 
D.,P •• 11 lnjlCtion s",ould Mit 
t\av. si gnificant impacts . 



TABLE 4 . 7- 1 b conti n ued . 

Q[ SCIPlIrlE 

Ai,. Qual i ty 

No l SI !.Ive l s  

Spec i •• '"4 
Ecosyst.,s 

SUBJECT AREAS 

O i l  111"41 t"g ,"4 
storage 10CltlOns 

:'tun dome 4nd 
� 1 c i n i ty 

Terminal lnd s tor"!qe 
s i tls 

Aquati c :  

arazas River Dhlrsion 
Channel 

8razos River Diversion 
Chann.t . ICW� Cow, 
Verner, 8el l .  dna 
Jones Cre.k.s 

Gu l f  of ,"texico 

E ! P E C T E O  I � P A C T  
?ROPOSED PHYSICAL FACILITY Al7ERNATlVE PHYS ICAL FACILIiY 

rotal Emi sslons 
�otal em l S S lons from 1 63 rof';8 on 
storage fae 1 1  i t ;  es for 5 fi 1 1  <lnd 
wi tnarawa 1 eye t es eQua 1 26 . 1 70 tons . 
60 percent due to SPR s i tlt expansion.  
Q i s tribution 'Jf lI'IIi s s i ons as fo l l ows : 
47 percent in Gul f  of :-1exlco. 2S 
m l l es from Freeport. 2 perClnt i n  
trans i t  oetweln open Gul f  1nd dock. 
s i te . 47 perClnt from docks 4t Free
port;  and 4 oar-cent From Bryan 
�und :3 torage 5; te. 

S torace hoI( :."i s s t on s  
Annual !m l s s ions firorPt floating roof 
�ank5 !t �l""Van ''''!ound eaua l 23 tons . 
ff w1t�dr<!wal OCCUM 1uI'"1na yea r .  
vaTue i s  1 15  tons . 

Dock Transfer" t'lli s sions 
Nyor"ocaroon stanaaros !xceeded JP �o 
1 3  k i l ome ters from DOE docks; inter· 
actlon from other :)/"'l�. sources '1o t 
conSloer'!d s l g n i fi ca n t .  

� r 1 n e  renn i n a l  

'ower :Jenera tion 0n'5 1 t! 
Ons i te �wer generU l o n  3.ddS a 
loca l l y  s i gn i f�cant source of 
hydrocarOOns at 'lasl'1 dome 
( 2600 tons over "raj ect 1 i fe t lme) . 

S f te OOer:ltlons 
qo i l gnlncant increue in 
ambient sound i evel s  adjacent 
to the 5 i tu .  

Ra5e����t;��0�? l e s s  than i 
percent of "nytopl ankton and 
zoopl ank.ton �ouhtion i n  arnos 
River Quring: !ach 1 6 3 -day 
.... , thdrawal periOd. 

Oil o r  Srine S a i l l  
'os s i b" i ty of IM.jor s o i l l  of 
Jrine or oi l from pipel i ne 
conSl dered remote. Wo u l d  cause 
loca l l y  s i g n i f i cant impacts on 
aQua t i c  l i fe. 

Srine 01soosal 
Effluer'lt could lHect o l ank.ton .\ 
benthos ccmnunfty over se"Yef"4 I 
hundred to p.rhlps one thousand 
acre! during: o i 1 fi 1 1 .  Should be 
s i gn i f i cant o n l y  frrmediate l y  
adjacent to dHfuser. 

Oil  or Srine Spi l l s  
ExpectlG br1ne and oil s p i l l  
vo l umes s ho u l d  n o t  s i gni ficantly 
affect marine b i o ta .  Estimated 
total of 2750 barro l s  of o i l  
a n d  2 88  ba r re  I 5 of sa I t ott. ter and 
brine during �roject l i fetime. 

Possi b l e  very 1 al"'g. or maximum 

Slgn 1 T l ca n t  reduction (69 �ercent) 
tn �otal em t s s i ons '�i th martne 
termina 1 ;  standards exceeoance 
onshore ." i rtua l 1 y  el iminated. 

Coamerc1 a 1 ?o\lfe" 
�lJrcnase OT ':orrmerC i a l  � ... r 
lo'Qu t d  e1  iminate :msite 
!I1I i s s i on s  from po ... r p l a n t .  

S r 'i n rr  Disoosal  
the .s J tema ti ve 'ItOtJ l d  ha"Ye 
flll)acts s i mi l ar to the 
o l"Ooosed system. 

cred i b l e  o i l  or brine spi l l  cou l d  have 
s i gnificant imolcts to several thousand 
dCI"'!S 'Jf sha l 1Q� ..ater or "narsh i f'  
5;:11 1 1  rllcnes snore Jefore c l eanup. 
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TABLE 4 . 7- 1 b con ti n ued .  

OISCIPLINE 

iiatul"al and 
Scen ic Resource'S 

Socioeconomic 
t:nvironment 

E X P E C T E  

PROPOSED 'HYS I CAL FACILITY 

I � P A C T  

SlIIJECT AREAS 

Bryan Mound Lakes 
and Ponds 

Freeport or Brazos 
Harbors 

Terrestrial : 

Oi l or Brine Sei l 1 s  
\/try t 1 ttle lmpact expected 
based on probabi l i ty of spil l s .  
Potential for significant 
loss of biota, should a large 
quantity brine or oil spi l l  
occur .  

Dr
��!l� short-tenn !'!\Iintenance 
dredging impacts . 

Oi
�o��P��num1nat1on of water 
wi th o i l  poss i bl e .  

Coastal ?rair ie .  :-tarsh Ji l or Brine Spi l l s  
and  Fluvial '"oodlands impacts primarily 1 imited to 

possible o i l  or br1"e spil l s .  
Liked i hood smal l ,  but possib le 
impact local l y  signifi cant, 
especial l y  if dur1ng spring 
nesting season. 

Bryan aeach, Coasta 1 
:-tarsheS, San Bernard 
River, and 'lilldl 1fe 
•• fug. 

Addi tional prai!"'ie exposure to 
brine spi l l  if wel l supply or 
ground\lili.ter injection ael'eloped. 

Oil Soi l 1 s  �impacts l imi ted ?rimari ly 
to poss ib le large 0 1 1  spi l l  .. hien 
could foul beacnes and coat marsh 
and shal low water area with oi l .  

ALTERNATIVE PHYS ICAL FilCILlTY 

Marine 7enninal 
aeaucea coastal exgosure 
to o i l  s p i 1 1 s  if marine 
<:enn1 na 1 devel oped . 

Economy Fad 1 itX Opera t ions 
,otal ..... ge5 e;(pected to be aopro;(imately 
S96,000 durin9 each month of oi l fi l l  
and withdrawel ; S 1 7  ,500 during standby 
storage. 
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4 . 8 CONS I DERATIONS OFFSETTING ADVERSE ENV I RONMENTAL EFFECTS OF 
THE PROPOSED AND ALTERNATI VE ACTIV ITI ES 

The Un i ted Sta tes pos sesses abundant natura l  resources and yet i s  

dependent upon the importation  of l a rge quanti t i es of fuel s ,  espec i a l ly  

petro l eum . Imported crude o i l  now consti tutes about 50 percent of the 

nati on ' s  o i l  supp ly and accounts for 20 percent of the tota l domesti c 

energy u sage . I n  1 974 the annual cost  of these imports was over $25 

b i l l i o n . 

I n  the past  twenty-fi ve years , the Uni ted States ha s experi enced four 

s udden den i a l s of o i l  imports by oi l -exporti ng  countr i es . Not u nti l the 

o i l  embargo of  1 973-74 , however, d i d  the nation  f ind  i tsel f wi thout the 

capac i ty and resources to offset the i nterrupti on of o i l  imports . Thi s  

embargo reduced the quant i ti es  of petro l eum imported by the Uni ted States 
by approximate ly  2 mi l l i on barrel s per day for 1 9  weeks  and caused worl d 

pr i ces for crude o i l to s kyrocket . 

Al though the fu l l  impacts of supply den i a l  and s imul taneous pri ce 

i ncreases on  the Un i ted States economy are sti l l  under study and debate ,  

mos t  macroeconom ic  estimates of these events tend to i nd i cate a Gross  

Nati onal Product ( GNP ) l os s  of approximate ly  $ 35-45 bi l l i on .  Al though 

not a l l th i s  GNP l os s  can be ascri bed to the embargo , it contri buted 

s i g n i fi cantly to i ncreases  in both consumer and who l esal e pri ce i n d i ces . 

I n  add i t ion , the GNP l os s  was refl ected i n  h i g her unempl oyment and 

econom i c  stagnat ion  in severa l sectors , i nc l ud i ng  automobi l e  sa l es and 

hous i ng s tarts , wh i ch exacerbated the econom i c  downturn bel i eved to 

have started i n  l a te 1 97 3 .  Dur i ng thi s  per iod , the embargo prevented 

rea l growth that mi ght  have stabi l i zed unempl oyment  and provi ded a 

s tronger ba se  for eventua l econom i c  recovery .  

The Un i ted States i s  now more vul nerabl e to a petro l eum supply i n ter
rupti on  than it was i n  the fal l of 1 973 . I n  respond i ng to that i nterrupt ion , 
many rel ati vel y ea sy steps to conserve energy were ta ken , and s i gn i ficant 

improvements in  energy effi c i ency have been ach i eved . H i g her energy pri ces , 

natura l  gas s hortfal l s ,  a nd cont i nued uncerta i nty about the ava i l abi l i ty 

and pri ce of a l ternati ve forms of energy have i nduced many energy users 

to restri ct the i r energy consumpti on and emphas i ze more effect i ve energy 
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management practi ce s .  Add i ti onal  improvements , however , wi l l  requ i re 

s u bstanti a l  cap i ta l  i nvestment ,  l onger l ead times , and even more 

i ntens i ve energy management .  Moreover , the current program to convert 

o i l - and gas -fi red ut i l i t i es and i ndustr i al pl ants  to coa l  wi l l  be 

compl eted i n  the next few years ; thi s success wi l l  l arge ly  precl ude 

further convers i o n  to coal duri ng a future o i l - supp ly  i nterrupti o n .  

Some estimates have s hown that a future su pply i nterrupti o n  o f  the 

magn i tude of that i n  1 973-74 cou l d  cau se a reduct i on i n  the GNP 
equ i va l ent to the l o s s  of 2 mi l l i on jobs . Econom i c  effects wou l d  not 

be l imi ted to a few geographi cal areas or i ndustries  but wou l d affect 

the enti re nati o n .  

Standby s upp l i es o f  petro l eum have been proposed repeatedly as  a 

way to buffer the impact of future supply i nterrupti ons . The Nat i onal  
Petro l eum Counc i l ,  the Ford Fou ndati on and the Energy Laboratory at the 
Mas sachusetts I nsti tute of Technol ogy have a l l recommended th i s  act i on .  

I n  add i t ion , the I nternationa l  Energy Program ( I EP )  agreement , wh i ch the 
Un i ted States has entered i nto wi th 1 7  other energy- importi ng countr i es , 

p rov i des for the establ i s hment of thi s type of reserve. Al though the 

western European nati ons  and Japan  have devel oped stockp i l e s ,  the on ly  

apprec i abl e stocks i n  the  Un i ted States are worki ng i nventori es . 

The concern vo i ced by these organ i zati ons  and the publ i c ,  i n  add i ti on  

to the nat ion 1 s  formal commi tments to the I E P , provi ded strong impetu s 

for passage of the Energy Pol i cy and Conservati on Act of 1 97 5  ( P . L . 94-

1 63 ) , whi ch provi des for the creation  of the Strateg i c  Petro l eum Reserve . 

An S PR  s torage faci l i ty ,  i f  devel oped at one of the can d i date s i tes 

( Bryan  Mound , Al l en ,  West Co l umbi a ,  Damon Mound or Nas h sa l t domes ) ,  

wou l d prov i de 1 00 mi l l i on barrel s of petrol eum reserves i n  addi t ion  to 
the 63 r�MB a l ready be i ng devel oped at Bryan Mound . 
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4 . 9  SUMMARY COMPARISON OF RELATIVE ENVI RONMENTAL IMPACTS 

Sect ions  4 . 2  through  4 . 7  conta i n  a s ummary of expected and potent ia l  

envi ronmenta l  impacts wh i c h  mi ght be cau sed by the proposed and a l terna

t i ve project systems at the fi ve cand i date o i l  storage s i te s . The " worst 
case " of 5 storage cycl es i s  assumed . I n  th i s  sect i on , a summary i s  

provi ded o f  the most  s i gn i ficant impacts assoc iated wi th the devel opment 

of  the proposed systems at each  s i te .  

The summary o f  s i te impacts i s  presented i n  Tab l e  4 . 9- 1 . E i ght 

categori es of potent ia l  impacts ( Geo l ogy/Land Features , Water Resources , 

etc . )  are s ubd i v i ded i nto spec i fi c  types of  impacts ( e . g . , " excavation/ 

d r,edg i ng"  u nder Geo l ogy/Land Features ) .  

4 . 9 . 1  Summary Compari son of  Impacts on  Geo l ogy/Land Features 

Impacts on  geol ogy and l and resources wou l d  resu l t in part from 

con struct ion  of on-s i te fac i l i t i es ( roads , work pads for we l l heads , d i kes 

and l evees , etc . ) and i n  part from construct ion  of p i pe l i nes for the raw 

water suppl y ,  bri ne d i sposal  and crude o i l d i stri buti on systems . 

These impacts wou l d be l east  d i srupti ve ( on  both counts ) at the 

Bryan Mound s i te .  On-s i te construction  impacts wou l d  be essenti a l ly  the 

same for the fou r  a l ternati ve s i tes , but p i pel i nes to the Damon Mound 

and Nash dome s i tes wou l d be con s i derab ly  l onger than  requ i red for the 

others . 

4 . 9 . 2  Summary Compari son of  Impacts on  Water Resources 

Wi thdrawa l of raw water from the Brazos R i ver Di vers i o n  Channel and  

the d i sposal of  bri ne i nto the Gul f o f  Mex i co cou l d resu l t  in  sma l l 

impacts on  water resources . The magn i tude of  these i mpacts wou l d  be 

es senti a l ly  the same for any of the s i tes s i nce the same i n ta ke and 
d i sposal  fac i l i t i e s  wou l d  be u sed . 

The max imum raw-water requ i rement of the SPR  program ( 1  MMB per day )  

occurs duri ng the o i l  wi thdrawa l phase . Th i s  amount  i s  l es s  than one 

percent of  the norma l fl ow of the Brazos R i ver D i vers ion  C hannel at  the 

raw water i ntake structure . 
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TABLE 4 . 9- 1 a  Compa ri son o f  s pec i fi c  envi ronmental i mpacts caused bv devel opmen t  of propos ed SPR faci l i ti es 
at o ronosed and al ternati ve SPR s i tes . 

Pr�OS� S i te 
E;,OO � <;PR 

Catl!90ry of l�6Ct Potent i a l  8ry"n M9tllnd 

Geo1. af'ld Li� feat�rl!s 

Storage S i te Preparatiort 

P1pel1M Corridors 

TanUr Oocr:s 

.... !er R.esources 
S t tl! Prep.rat ion 
and Construct ton 

8rine Sp i l  h 

R-�w Wa ter Supp 1 Y 

ElCuvat10n of 30,300 cy at the 
s tOf"aqe s t u  on J6 acr!s of 
'nduHr i Al land. 

Excavatton of 6. 000 ('1 for 
pipeline to 8razos Harbor on 
4 acres of marsh. and " acres 
of c l eared land. Excavation 
of 1 1 1 ,300 cy for 1 . S  ", t i e  
p 1 pe l 1 ne t o  Gill ( b.-tne d i f fuser 
on 21 acrll!S of prhMd l y  
pra i r i e  grassland and 1 4 2  
aern of Gu H  bottOlll . 

OI"'t!<i9in9 of 1 .050 ,000 cy and 
9r1ldinq of U acres for the 
tanke1" doc U .  

S ... l l  quant i t ies of sedi8l@nt 
and constructlon po l lutants 
carri'!d into 8razos R t ver or 
s i te l a k.es and ponds by ra1n· 
f, l l  ru"o f f .  

V'r'Y sM3 1 1  pos!o t b t l t ty o f  
br'ine r-tleue r'each'n9 Bruos 
Ri ver' Divenion Channel Or' 
lew. 

E xpected br'tne spil 1s ' n  GuH 
of Mexico would have no sig
n i ficant illlPact .  possible ma..
'fIIUII cr'ed t b l e  spi l l  could have 
s 1 9nHteant l oc a l  '"",act .  

bpected br1n� spi l l s  'nto 
sHe lake" a nd  ponds l"s1g
n t fielnt � p05 s i b l e  M3 x i"",", 
cr'ed t b l ll!  sp i l l  could have 
s t 9" HtCl"t i"'PlilC t .  

534 ,000 BPO' wi thdr'awn for 
leachil'MJ over' a ftve .. year per
iod t,xpected to have !fIint .... l 
effects on water qua l t ty i n  8r110� A iver and lCV.  

al l ... 

hcavatlon of 2 7 . 710 cy at the 
stOt'"otqe s l tt: on )1 acres of 
pasture hnd. 4 1 0 .200 cy of 
f i l l .  

(...sMl� I S  Bryan f40und) 

hcavation of 1 9 1 , 300 cy for 
'njectlon \It@ l l s  and o t t ,  br i ne  
and raw water p i pe l i ne rOIJtes 
on 125 4cres of primarUy 
pr� ' r i e  qrassl and . 

(Same as 8ryan Mound) 

Sed iment and misce l l aneous r:on
struction pol l utants could de
grade wate" qual tty In San Ber
na,.d R1'1er, JOM!. Cr'eek. or 
hkl!S and ponds on Br'Yln ""und . 

Very SIN 1 1  poss i b l 1 t ty of 
br i ne relea�e r'!ach'ng Brazos 
R i ver Ohenion Channel or 
leW , 

( Sam� as Cryan f'tound) 

Exp .. -: t� bnn" ,> ;:" I l s  Into Sal1 
8erMrd Ri'l'!r . Jones Creek. ... nd 
l"kil''; and �nds 011 aryan Mound 
'nstqn l f tcant:, t)Ossible fIII, i 
l11l.I111 c r l!'d l b l e  sp i l l  could ha'le 
'S Iqni ( tcant "i"",,,r: t .  

( Sdll'e as Bryan MouM) 

.'HerA.the S t us�- 1 ,..n Hon .,,,1 Spo 

West ColtM'a 

Excavation of 34,000 cy a t  the 
'Storl� sHI ()till JO .Jeres of 
fIIIrsh and puture l a nG . b2.64:0 
cy of f t l l .  

( Same a s  8"y�n Mound) 

Excavation of 431 ,270 cy for 
injection \It@ l 1 s  and on . brine 
and raw wa ter pi pe I i  r.e rout"s 
on 282 acres of f l u'l 1 a l  wood
laJ1lj ,nd prairie gra!.sland. 

( Sa,. II Bryan lI4ound) 

St!(Iiment ,nd Miscellaneous con· 
'Struetton po l l utant'S could de� 
grade wlter' qua l i ty In Yarner , 
Bel l .  or Jones Crt!'eks , Brazos 
R t ver' and l,hs and ponds on 
Br'y,n Mound . 

Ver'y smal l  pos, lbt 1 1 ty of 
brine release reach'n� Brazos 
River Diversion Channel or 
leW, 

(5.1. as Bryan Mound) 

hpect� brine spl 1 h into Var
ner Cre@k. Bell Creek. Jones 
Creek and lak.e'S and pends on 
Bryan JI40und 'nsI9nHtr.ant; pos� 
5tbl" N x fll"lJlll cred1bl, spi l l  
cou l d  ha'le signif icant t"'Pu t .  

( Same a s  Br'yan Mound ) 

"ash ['\etMM Mound ._-----

bcantiOfl of 31 ,680 cy at the 
s tOr'a-ge s i te "" J() aCl""t� of 
pasture l a nd .  

(SaIQl as 8t'yan Hound) 

bClv.tion of 581.�OO cy for 
injection \It@ l h  and oi l .  bdne 
and raw ....a ter p i pe l i ne routes 
on 4tO acres of prhnari I y 
pra i r i e  grassland and woodl "nd . 

(Same .IS Bryan Mound l 

Sedtlllent and misce l l aneous con
struction polluu"ts could d�
grade wa ter Qua 1 i ty t" �nd . 
Varner. 8tl l  and Jones Cre-eks , 
lakes and pond'S 011 Bryan Hound 
or the BrlZOS Rt'ler. 

Very slM l i  possi b i l i ty of 
bri ne release rt!'.c h i n9 Brazos 
River Diversion Channel or 
leW, 

( Same n Bryan "'cund) 

Expec ted brine spi l l s  into 
P1oul"ld Creek. Varner Creek , �el l 

Excava t 1 ()n of 10, 100 cy at tRe 
S tQraqe s' te "" 30 acres o( 
aqricul tur,ll l land. 

( S ante as Bryan P1ound) 

Exca'latiort of 585 . 180 cy for 
inject ion we l l s  and o i l . brine 
and raw water p i pe l i ne rOlJl�s 
on 4)2 acres of pr"'tar i l j pr" i r i e  
grass ' and .  

(Same a s  Bryan J10undl 

Sediment and Al i s c t l laneous con
Hruction pol l utants could dt!'
gnde water qua l i ty In Turkey . 
Cow �nd Jones Creeks, Bra zos 
R i ve r .  -tnd lakes and ponelS on 
Bryllln P1ound . 

Yery SIM 1 1  poss t b t  1 I ty of 
brine rO?lease r�ltch tng Brazos 
River 01'1erS10n Channel or 
leW,  
( Same as Bryan l1otln�) 

;�f���":� ��;:I�' ��d 
1����9-

nHtclnt; pos'St bl.e mlxiftlUftl cr�
Ible 'ilJt l l  could "',ve s i 9n l f i �  
cant '-.pac t .  

Expected br tne spi l l s  into Tur
key, Cow and Jones Creeks • .,nd 
hikes and pl)f'ld'li on I3ryan P10und 
insign i f i cant; possible IM x l ll'l,""" 
credible spi l l  cou l d  have s iq
nf f t ",nt Impact. 

( Sallllt as Bry8n �und) {Same n Bryan J40und} 
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TABLE 4 . 9- 1 a  

Category of (mplct Poten t i a l  

Wa ter Resources (cant ' d )  
Brine Disposal 

Dock Construction 

A i r  Qua l i ty 
Bryan Hound and 
Storage S i tes 

Noise lev�l 
Storage S i te Construction 

Dock. Construc tion 

P i pe l ine Construction 

�pec les and Ecosystellls 
� 

S i h  Prepara tion 

con ti nued . 

PrOf)()sed S1  te 
500 "'8 SP� 

8ryan Mound 

684.000 BPO brine dhpo •• l 
could "'erMS4I bottom s a 1 1n
tty by 1 ppt over J square 
lIlt le:l; ApproxfNtely lS acn!s
f"c�.se of S ppt or mo� . 

Dredging and dock construction 
impacts cons fder� compar
abl e  to annua l ma i ntenance 
dredging in Freeport and 
Brazos Harbors. 

Ml"or qua n t i t i es of part Icu-

�: �:!�e�Of;�O�o� t:�t �� 
eQuiPf"ent . a t  Bryan Mound . 

MuifnUlft lone of nohe ilnptlct 
(deffned as J dB increase ov�r 
ambient ) .  4 , 500 feet; no res i 
dences o r  nohe sensHtve arll!'as 
affect�d. 

PIIuimultl lone o f  noi')e impac t .  
Z , 200 feet; n o  residences or 
nohe sens i ti ve areu a f fected. 

Zone of noise Impact equal to 
1 .800 feet; nry f@'tll residenc.s 
affected, a l l  for perloch of 
less than a �ek. 

Minimal local It"Dacts on S i te 
lakes and ponds due to erosion 
and runoff frOWl s i te cons truc
tion. 

A l l en 

( SarM! as Bryan �lound) 

( Sa;ne as Bryan Mound) 

M i n!,)r quan t f t i es of plrticu� 

�: ��: ;.�Ot;o;O �o�� t�:� t ��� 
equiPf"ent at A l len dome. 
and Bryan Mound . 

r:utmum lone of no i s e  impact 
(defined as J dB incruse over 
amb i ent ) .  4 , 500 feet for A i le" 
dome; 16 resi dences aff�cted 
south of A l l en dOfllll! for a per� 
fod of 15 InOnttts . 

(Sane as Bryan Mound) 

( Same as Bryan Mound) 

Minimal loca l impacts on San 
Bernard R i ver and lak.es and 
ponds on BryaFl Mound due to 
erosion and runoff frOft! s f te 
cons truc t!!')n . .  

.t' l terna the S Hi!s .- 1 b i l  l t l')n ".,1 SPIf 

West Columbia 

(Same IS Oryan j·\)und) 

( SaN as Bryan �bund) 

"Inor qua n t i ties of particu� 

�: �::;e�Ot;�O�o�� t::� t ��� 
equipment at West Columbia 
doml! and a t  Bryan r1ound. 

"'axi"""" lone of noise impact 
(defined as 3 dB increase oyer 
ambient ) ,  4 . 500 feet for West 
Co l umb i a  dome and 2 . 000 feet 
for Bryan Mound ; 1 6  residences 
affected south o f  Al len dome 
for a period of 1 5  months. 

( Same as Bryan Mound) 

( Same as Bryan Hound) 

Minimal l oc a l  impacts on Var
ner, Be1 1  and .Jones Creeks .  
lakes and pOflds on Bryan MouJ1d 
due to er!'), ion and runoff from 
s i te cons truc t i on. 

(" 'ROn Mound 

(Same as Bryan t·1Dund) 

( Sam@ a s  Bryan Ibund) 

Mfnol'" qua n t i t t es of particu-

�: �:;;e�O�;�O�o� t::�t �� 
equi?lnent a t  DI"",n Mound and 
a t  B .. yan Hound. Add i tional 
emisS ions from construction 
of f"eol tanks 'n use i n  oMite 
electrica l gener-a tion """uld 
have no signi ficant impacts . 

Ma ... 1MU/11 lone of noise ''''Pact 
(defined a s  J d8 fncr-ease oyer 
a",bt1m t ) .  4 , 500 feet for OalltOft 
Mound and 2 ,000 feet for Bryan 
Mound; 5i I-lI!'s t denceJ affe<: ted 
south of Damon Mound fOf' a per. 
too of 15 AIOnttts . 

(Sa� as Bryan Mom,d) 

( Sallie IS Bryan Mound ) 

"'tnfnal local impacts on Mound . 
Varne r ,  Bel l ,  and Jon�s Cree k s ,  
and l a k e s  a n d  ponds o n  Bryan 
Mound due to @ros ion and run� 0(( frOl'l s i te cons truction. 

�Istt 

(5 .... . s Bry.n Mound) 

(Soine a s  !Jryan !-bund) 

"'nor quan t i t ies of particu. 

:: �:!�e�O�;�O �o�; t�� t �� 
equ'pMent at Nastt dome and a t  
Bryan "" un d .  Addi t i ona l 
ewtiss ions from construction 
o f  fuel tanh in use i n  onsite 
electrical  generation 'IfOuld 
have no s igni ficant hnpac ts . 

...... 1'"'-"" lone of noise hnpact 
(defined as 3 dB increase over 
ambient ) .  7 . 100 feet for Nash 
dome and 2 , 000 feet for Bryan 
Hound; no residences a ffected. 

( SP'I@ as Bryan ""und) 

( Same as Bryan ""und) 

M t n t ma l  local '"",acts on Turkey. 
CC*, Varner. 8el l ,  Jones Creeks .  
and lakes a nd  ponds on Bryan Hound 
due to eros Ion and runoff (rOft! 
s i te construction.  
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TABLE 4 . 9- 1 a  conti n ued . 

Ca tegory of ("'Pact potenti a l  

Sped es and Ecosys tt!l'lS 

Aqu.tic (coo t ' d )  
Brtne $p1 l 1 s  at Site 

Brine Spi l l .  In Gu l f  

Raw Water SuP,ly 

Br i ne Di sposa l 

Dock Construction 

Terrestrial 
eantal Pra irie 

Fac i l ity Construction 

Brine Soi l  1 5  

prooosed � t te 
50'1 !118 SPR 

8ryan Mound 

Major brine .,pi l l  tnto sHe 
lakeS and ponds and leW remotely 
pou1ble. s1g,n1f1cant loss of 
biota would fol lCl'll . 

Possible lIaximum credible brine 
spi l l  Into Gulf of f1ex t co 
could destroy sevl!ral aern 
of benthos and .. CIne biota tn 
uater column. 

Oestruc tion of phytoplankton 
and loop1inkton tn Brazos 
Rher Diversion Channel and 
leW during the two-year leach-
1ng period. lmpact on reqiono!l 
biotic resources consitMrI!d 
insignificant. 

Brine effluent could affect 
p l anHOf1 and benthos comnun1ty 
over severa 1 hundred to �evera 1 
thousand acres i" Gu l f  of P"ex· 
teo. Signi ficant adjaunt to 
brine di ffuser. 

Very loca l ,  short·tenn drl!'dg1ng 
1"",act s 1 "  freeport and Brazos 
Harbors .  

loss o f  � IcrM due t o  h c  t 1 ·  
i t y  construction. Revegetat'on 
of 6 acres l ikely. ,rUnt .... 1 iII'� 
pact ""'POrtance. 

large brine spi l l  cou ld destroy 
severa 1 aCrfl . 

Brackhh Marsh and wetlands 

Fac i l i ty Construction 

Brine $1', ' 1 5 

Lo�s of 4 acres due to 'ac i l i ty 
cOAstruction. ReveqetatiOf1 of 
I acres I t ke.y.  M1nilM. impact 
importance. 

Laroe brine sni 11 c�u1d destrol 
sev�ra 1 acreS . 

A.1 ternat1ve s t te� -- 1 b l 1 l it)n "'" spa: 

Al l en 

najor bri ne spi l l  Into San 
8ernard River and la kes and 
ponds on 8ryan Mound or Brazos 
Rher Oiversion Channel and 
ICW ren>tely poss ible;  s t gn 1 �  
f icant loss of biota wou ld 
fol l O'\ll . 

(Same as Bryan ;io'jnd) 

(Same as Bryan �Iound) 

( Same as Bryan �nund) 

(Sue as Bryan ibul'ld) 

West Coluntbta 

�lajor brine .. pin 'ntt) Yarner. 
Bel l  and Jones Creeks or laku 
oIInd ponds on Bryan Hound or 
Bra lOS R 1 ver 01 ven i on Cttanne 1 
and ICW remotely possible; s1g�  
n t f tcant loss of biota would 
fo1 1 O'\11 . 

(Same as Bryan I'ound) 

(Same as Bryan Mound) 

( Samt as Bryan '�und) 

(Saml as BrYln Mound) 

loss of 1 sa acres due to hc 11 � loss of 1 53 acr ,15 due to fac f l .  
i t y  construction .  Revegetat'on t ty construction. RevC!getatton 
of )) acres l i kel y ,  "" n ;"",1 t. of 38 acres l i kely_ M1 nilna 1 
pact fmportance. i"",act. 

( Same as aryan :bund) 

loss of 1f:j acres due to hc t 1 �  
t ty cons truction. Revegetation 
of .t acres l i kely .  P11nlma' im
pact imoortance. 

(Same as Sryan ;tound) 

(Sa ... as Bryan liound) 

lon !)f 30 acrei due to hc i l 
H y  construct'o, .  l:\oderate 
local hnDact Importance. 

(Same as Bryan fbund) 

Oamon Hound 

Major bri ne spi l l  into Mound, 
'4arner, 8el l  and Jones Creeks ,  
o r  lakes lind pond .. o n  Bryan 
Hound or Brazos Ri ver Di version 
Channel and ICW rel'lOtely pos
s'ble;  s'gnU'cant loss of 
biota would fol low.  

( Same as 8ryan :tound) 

(Same as 8ryan liound) 

(Same as Bryan Bound) 

(Same as BrYln ilou"") 

loss of 263  acres due to 11-
c l 1 tty construction. Revege
tation of 58 acres 1 ikely. 
"'"tlMt ''''Pact. 

(Same as Bryan l40und) 

loSS of 4 acre5 due to fac f l 
I ty construction. Reveqeta� 
tion of 1 acre l i kel y .  "ini� 
Nl impact inaportance. 

(Same as aryan ''bund ) 

Nash 

Major brine spi l l  ,.,to Turkey , 
CO'\II , Varner , Bel l or Jones Creeks 
and lakes and ponds on Bryan 
Hound or Brazos River Di v@rsion 
Chllnnel and ICW remotely pos
sible;  s igni f i cant los .. of 
b10U would fol low .  

( SafrM! as Bryan '''und) 

( SaMe IS Bryan rlound) 

( Sa. as Bryan fiound) 

( SaMe lIS 8rYlln '''und) 

loss of 242 acres due to fac i l 
t t y  construction. Revegetation 
of 60 acres l i kely . "'n11111 1 
''''P.ct .  

( s  .... . s Bry.n t·lound) 

loss of 4 acres due to fac i l 
i ty construc t ' on .  Revegetation 
of 1 acre l i ke l y .  Minima. im
pact i!Rl)Ortance. 

(Same as Bryan f-bund) 
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TABLE 4 . 9- 1 a  con ti n ued . 

C a t p'}ory flf Impa .-:t Pot"n t h l  
-----------

�.!':�1..}_�'!1£�..!�� 
�!:!�!".2�!. (cont ' d ) 

F l u v i d i  �ood land'5 

Fad l i ty ConstnJc t i on 

B r i n e  Sp i 1 1 'i  

�a_tura ��Uc!.ry.i£B�_o�!"..s� 
Fad 1 i ty Construct l <)n 

�.?c_j_o�:: 2!,Qm i c_ ��j_i_Li_.9_n � 
L.:Jnd Use 

Tran"pf)rtll t ion 

Popul Hion ilnd Hou o; i nQ 

Economy 

Gov'!rnment 

Pr!)nOs�r1 S i te 
S'lO 'fi8 Spq 
Bryan r'ound 

Large brfne spi l l  cou l d  
dc'i troy severa 1 acres . 

M i nor impact on Bryan Beach 
usp. due to nearby cf)ns truc t i on . 

M i nor impact on nun t i nq �nd 
b i rd wO! tch i ng due to d i so l �(p.
ment of b i n:l 1  He from nearby 
manhes . 

-

2 5  acres of Coa <; t a l  Pr -l l r i e .  
f l d t .  and nI"Jrsn developed 
ad j.:Jcent to 54 .:Jeres of 
c I edred hnd . 

Poten t i a l  for tra f f i c  conqE>S
t ion f n  Fre�port dn�a. e s �  
pec ia 1 1  y I f  SEAOon i s  Con
s truc ted . 

No s i q n l f i cant i mpact s expected 
un l es s  S£AOOCK is constructed 
<; imu I taneous l y .  

Tot" l construc t i on W�Qes o f  
$ 7 . 3 5 mf i l ion . o n l y  pa r t  of  
wh ic h  wou l d  rema i n  I n  t h e  Free
port area . 

Tax revenues due to increas�1 
l oca I purcha ses expectl!-d to 
e"ce�d cost of new services. 
Loss of tax revenue $69 .000 per 
year for proJec t I i  fet i me .  

A l l en 

I_!JSS 0( l "Crl�S du� to fae: 1 1  i t v  
r:O"s t r uc t i a n ,  M i n ima l imp .. c t  
illlPort"nc�. 

i Same � s  9rjan f4Qtlnd) 

) i qn i f i ont i 1 ' '1 t (In desthe t k s  
dlJp. to lIenD! con5truc t f o n .  

'Hnor  imp.,d o n  huntinq "nd 
;:lird ""'il teh i nq du� to shart - ter'n 
'1 i s p l it('.ern�llt ,)f b i r d l  i fe frr,m 
nea rby Ina r � l1es dnd w i l d l i f e 
·efrJQf" 

..\ppro .... i rna t e l y  1 38 � c rp.s of CoaH,,1 
°ra i r i F> , m"JrSh, f l . n .  f l uv i a l  
·lI'ood l a nd . a n o  c l "=!'''tred land 
deve 10p�rj . 
�lo t en t i "' l  far t;r" f f i c  ::onge s .  
: I on o n  1 0C d l  rr)M l $  nedr A l l en 
dorn.e . 

:�o S i lJl11 f i can t Impact s e"pec te J .  

- (lta l con s t r u c t ion \>falle') ')f 
� 8 . 3  ", I l l  i on , o n l y  part of 
�Ih lch w0u Td rp!TId i n  tn the Br.uos
port ,1Jr� .. , 

all. r"!venues due to i ncreas ed 
·oea l purch,1Jses l!."pected to 
�xceed cost of new serv ices .  
toss 'I f  tax r�venue S53 ,000 per 
year for oroject l l fe t l � .  

A l terna t i ve S i tes - �  I b f 1 1 1 nn I)bl ,PI) 
----------- ----_._--

Wes t ell 1 urnb i a 

loss of 1 49 acn�s . S l gn i f f �  
cant loca l importance . 
Revl?geta tfon of 37 acreJ 
l i ke l y . 

( Sa::Je a s  8ry�n MOIJOd ) 

Minor Impact on aes t he t i c s  duf' 
to np.arby construction.  

M f nor impact on :1Un t i n9 o!!nd 
b i rd �atchfnq duro to short. tenn 
d i sp l acement of )l rd l t fe 'rom 
ne�rhy marshes d :  Bryan Mound . 

Appr')ximHely 355 acres of 
f l uv i a l  wC"l1d hnd , Coa s til l 
Pr" i r i e .  c i e"reu land . f l a t ,  
a n d  m .. r s h  developed. 

O .. mon MOIJnd 

Loss o f  1�2 ",cres due to fac f l 
f ty construct fon. Revl?ge ta t 10n 
of 46 acr�s l i lt;e l y .  S i qnH i c a n t  
l ( ca l Importanc e . 

( Same a s  Ilryan "1ourtd ) 

S ign i f i can t  f"'pact on aesthe
t fcJ due to nearby construc t i o n .  

M f n o r  flllpa c t  o n  l-tun t i n9 and 
b i rd ,",a tch f nq due to shor t - t erm 
d i s p l acement of b i rd l 1 fe from 
nearby marshes at Bryan Mound . 

Approll ima te l y 4 7 3  acres of 
Coa s ta l  Pra i r f e ,  marsh , flu
"hi  wood l ands , c l eared l and 
dnd f 1  a t  deve l oped . 

r0tel'1 t h l  for t n f f f c  con9c s � Potent i a l for tra ff i c conges -
t i on on h i g hways 35 and 36 , tion on l oc� l rnads near Damon 
pa r t i c u l a r l y  near- West C o l umb i a .  �lound. 

No s f 9 n i f i ca n t  Imp"ct s expected. No s i gn i f i ca n t  intpacts expec ted . 

T ota 1 cons true t1 on wages o f  
$ 9 . 3  m i l l ion, onl y part  of 
which wou l d  r � i n  In the 
8r.uospor t  areo!! . 

Tax revenues due to I ncreued 
loca 1 purchases @.wpected to 
e'(ce�d COJt of new Jerv iceJ . 
Lo'U of t.u revenue S66 ,800 peor 
y� .. r for projec t I I 'et flll'l!' . 

Tot a l  construction w"'ges of 
� 9 . a  m O H on .  on l y part of 
wh ich  wou ld rem,, ; n  in the 
Bruos port a rf�a . 

Tu- reveOlJes due to increased 
lout purchitse� expec ted to 
exceed cost of new services . 
Loss of tolX revenue $66 . 500 per 
year for project l i fe t i me .  

Nash 

Loss of 210 acr", s .  Reveqet;a t l fm 
of 52 acrl?S l i kel y .  S lgnf flcitnt 
local impor�ance. 

(Same dIS Ilrya" r�ollnd )  

S f qn i f i c ,1J n t  i mpact !In aes th�t icJ 
due to nearby constrtJc t i on ,  

M i nor Impo!c t on huntinq and 
b i rd woHchif'lQ due to short- term 
d i s p l "cement of b l rd l i f e f rom 
n�a rby marshes ,1Jnd wi J d l  i (� 
re f uge .  

Approx i ma te l y 505 acres of 
Coa s t a l  Pr.) i r i e .  m a n h ,  f l u -
via l  wO!Jd lands . f1.Jt.  and  c l �"red 
I and deve I opf"d . 

Poten t f d l  (or minor traf f i c  
e:onges t i o n  on I oc" I roads nea r  
Nash  d()llle ,  

Ho siqn i f i ca n t  impa c t s  e)(pected. 

Tota l c:onstrlJc tfo" wa ges of 
$9 . .:1 mi l l ion,  on l y  part o f  
which wou lrf r�ma i n  in the 
8razosport area. 

Tax revenues du� to tflcreas�d 
1 oca 1 purcha ses expec ted to 
exceed cost of new s erv i ces . 

lOB o f  ta" reveflue 168.400 per 
year for project I t fe t t  ... e .  
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TABLE 4 . 9- l b  Comoari son 
faci l i ti es 

of s peci fi c e nvi ronmenta l  i mnacts caused hv operati on of orooosed SPR 

at orooosed and a l ternati ve SPR s i tes . 

Prooos�d S i te 
500 ""R SPR Al terna t i ve S i tes .- 1 b i l l ion hb l spa 

)amon r10und Nash r:ategl)ry of impa c t Pot:ent i a l  aryan tlound Al len West Columbta 

Ge o l o� gi1d Fe�� 

S f;Ot',,"ge S i t.e ilnd 
I l1IOP.d l i1 tp. V t c 1 n i ty 

Wa tel'" Resources 

Oi l )nd Bdne Spi 1 1 s 

Oi I a"d B r i �  
S p i l l s  i n  Gu l f  

O i l  and B r i ne S p i l l s  
a l onq P i p p. \  i ne 'S  

O i l  a n d  B r i ne Soi l 1 s  
i n  Freeport .)nd 
Bruos Harbors 

Raw Water Suoply 

Remot.! pos s i b i l i ty of roof 
col l a pse caustnq surface 
subs idence and fOnM t i on o f  
a l a rge l a ke . 

Very sna i l  pOH l b t l 1 ty of 
on or bdne r e l e a s E'  i n to 
Bruoo; Channel or ICW. 

O i l  5 0 1 1 1 5  t n  Gu l f  o f  
r·1e x i co rTI<'I y  tota l 2 , 500 
barr� l 'i .  b r i n e  s p i l l 'S  21)0 
bure l s  during proj�ct 
1 i fe t t me � effp.cts not ex

o�cted to be � i gn H i r: ant 
unle�5 o i  I o r  brine r�aches 
sha l l ow coastal b�ys. 

Impacts fr()ln ex.pected o i l  
and b r i ne s p i l l s  i n to s i te 
l a kes o!nd ponds n�g l i g i b l e .  
Po s s i b l e  very l a rge s p i l l  
could s e r i ou s l y  dp.grade 
wa ter 11tH 1 i ty fo" several 
weeks or mon ths . 

O i l s o i l l s  in Freeport and 
Braios H"rbors may be 
re l a t i ve l y  fr@(lUent t,",ough 
of sma l l  aver�ge s i ze ( 1 470 
barre l s I n  53 spi n s  dUl- l n g  
projflct l i fe t i me )  

Very s l  t g h t  chance o f  local  
ground water pol l ution due 
to surface 1') 1 1  or brine 
s p i l l .  c o l l a pse o f cavern 
cOIJ l d  ser i ous l y  deqrade 
qrovnd w�tp.r suppl i es for 

'Bralosport area but such an 
occurrence is h i g h l y  
un l i k e l y .  

1 ,000,000 BPO .1 thdr .... 
from 8razoo; Chanrtel .. nd leW 
for 0 1 1 d i s p l acement for 1 63 
days . ex.D4!cted to h�ve 1'1 1 1"1 1 -
ma l  effp.cts on witter 
Qu,,1 i ty. 

( Same a s  3rYiln :Iound) 

Very sma l l  pos s i M l  i ty o f  
0 1 1 or brine releas':'! t n to 
Brazos Channe l . (CW, and 
San Bernard � 1 v ,,! r .  

( Same a s  3ryan liound) 

E )(P�c ted 1 mpac ts f " "m 1') 1 1 
and brine �p l l l s  i n to ,Jrmes 
Creek , and Lolkes and Ponds 
on Bryan ,"IOIJnd negl t g i b l e .  
Po� s i b l e  very large s p i l l  
cou I d ser 1 ous I y dp.grade 
water qua l i t y for several 
week<;. or mon ths. 

( S ame a s  ::: ryan ;;ound) 

( Satr:e a s Bryan : lound) 

(SJr . .e U Bryan : Iound) 

( Same a s  Bryan found) 

( Same as Bryan :;ound) 

( Sa� a s  3ryan :k)und) 

Exper:ted impacts from a l l  
and briM s p i l l s  i n to Varner, 
Re l 1  and Jones Cr�eks . ilnd 
lakes and Ponds 1"11"1 I3ryan 
Mound negl 1 g i b l , .  Pos s i b l e  
very l a rge sp i l l  cou l d  s e d 
ous l y  degrade water qua l i ty 
for several "",,!� k s  or mont,",s. 

( Same as Bryan ;Iound) 

( Same a s  Bryan r:Ound) 

( Same as Bryan flound) 

( Same as Cryan :lound) 

( S  .. me a s  Bryan i :Ound) 

( Sane a s  Bryan ::Ound) 

Expected i lllPa c t s  from o i  I 
and bdne s p i  l I s i n to Mound , 
Varner, Be l l  �nd Jones Cr�eks , 
and lakes lind Ponds on Brya.n 
HoIJnd neg I i g i b l � .  Pos s i b l e  
very l a rge spi l l  could ser i 
au! I y degrade wa ter qua 1 i ty 
(or sev'1!ral weeks or mon ths . 

( Sa� as 8ryan loQund) 

( Salhf! a s  Bryan !k)und) 

( Same as 8ry<Jn l;ound) 

( Same a s  Oryan :lound) 

( Sai.1e as Dryan :lound) 

( Sall� H Ilryi!ln i'.ound) 

Exp�cted impacts from o i  1 
and brine s p i l l s  i n to Turkey, 
(ow, Varner , Bel l and Jones 
Creek. s . and lakes and POl"lds on 
Br/a" Mound neg 1 1  gi b I e .  Pos
s i b l e  very l a rge s p i l l  cou l d  
s e r i ou s l y  de';frade water qua l 
i ty for severa 1 week.s or 
months . 

(Same as Oryan flolJl"ld) 

( Same a s  Bryan i'lound) 

( Same a s  8ryan rk)und) 
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TAB LE 4 . 9 - 1 b conti nued . 

Prl)nnCJed SHe 
50<1 >4"R ,PR 

Ca tegory of ("'Pact Poten t i a l  8ry.n Hound 

8rfne D i s po s a l  

Dredgtnq 

Atr Qua l i ty 

O i l  Hanrt l 1ng and 
Stonqe 

Stora� in Surl}e T.tnks 

DlJck Tr,"s fe,-s 

Power Genoe,.. t t"" 
(OO5 l t.) 

r�ohe Le''JIel, 

Fae l 1 f ty Operation 

Zqo.ooo BPO b r l "e di sposal 
Into Gul f of ,tex ieo should 
"'.ve IIftintma' water Qual i ty fmpICU during refi l 1 .  

�I. t n tena"ce dred9fn� illl
pacts on Frf�eport and 
Brazos Harbors 1"5 t 1nl ' i 
CAnt. 

Total @'m i s S i ons fron 163 
" 18  oil s tor8qe fact I t ty 
for 50 f i n  and wi thjra-_.l 
cye tes equal 27 .820 tons . 
50;; percent due to SPR sf te 
� ... p"nsion. Di s t r i b u t i on of 
@'m h s i ons as fol lows : 014 
perce"t in Gul f  o f  '4exico. 
25 IIt t l es from Freeport; Z 
perc�nt In trans i t  between 
open Gu l f  and dock s i te :  44 
p@rcent from dOCkS J t  Free� 
port. If) percent frOM Bryan 
Mound 5 toral}e 5 j te . 

A"nua l efIItss tons from float. 
t n9 roof tanks a t  8I"'Y"" 
Mound equal 93 ton� . 1650 
tl)r'lS wi t'" wi  thdra\IM 1 .  

Mydrourbon standar·Js ex· 
ceed@d up to IJ k l 1�ter"S 
fro. flO( _d, s .  i nti!rac t i Oft  
frQIII at,...,. 9Af sources not 
cons l dlt  .... ! i 9n i f fc.mt. 

No s fg" i f icant fAcr"!aSI! in 
Jl'Ibtf;!n t  souftd leve l s  on or 
IIdjacent to the s i tcs . 

Al len 

( SaMe as 9rvan ��lJnd) 

( Same a, Bryan ::Otind) 

( Sa. IS Bryan r:Ound) 

( Sal"l@ as Bryan ilound) 

( Sar:e as Bryan ibuftd) 

( S.""! H Bryan :bmd )  

West Co,�t. 

(SI. 15 Bryan liound) 

( Same IS Bryan :·ound) 

( Same IS 8rya" iiound) 

( SamP as Drya" l"iound) 

( Sar.. as Brya" l\:Ound) 

( S� a s  Bryan r.ound) 

A l terna tive Si tes � - 1 b t l l  tf)n bbl 5PO 

Damn r.tound 

( Same as Brya" �bund) 

( Sar:le as Bl"'ya" �bu"d) 

(s .... as Bry." 'bund) 

( Sdl'M! as Bryan !bund) 

( Saf"ll! as Bryan �:ound) 

Onsfte power 98M!r.t1�ft 
adds a l oca l 1y s f ""  ftcant 
source of hy6rocI""",' a t  
O.-.n Mound ( Z  ,&00 tGttS over 
project I Ho t l  ... ) . 

( Sa. as 8rYIn t'.cund) 

HlSh 

( Same .s Bry,n Ibund) 

( San! as Bryan ;�und ) 

( San! as Bryan fbund) 

( S_ OJ Brya" ;bund) 

( S.I"III! as Bl"'yltA tbund) 

IS_ IS """"'" lIou"d) 

( Sa. as Ii!"'yan '·bund) 
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TABLE 4 . 9- 1 b  conti n ued . 

Category of Impact PI)tl!nthl 

Spec i es and Ecosys tems 

AqU.1 t i c :  

Oi l and Brine Spi l l s  

Raw Water Supp 1 y 

Brine 01 spo'ia I 

Orl?dqing 

Prol'tosed 'j I te 
500 ""8 sr-
Bryan r10und 

Pos s i bt l i ty of major s p i l l  
o f  brine t n to lew or of 0 ;  1 
'nto I3razos frl)ft'l pirel tne 
cons i dered remote. Wou ld 
cause loca l l y  s i gn i fi cant 
impact'i on aqua t i c  1 t re .  

Expec ted br i n e  and 0 i 1 
so f l l  volumes in Gu l f  of 

Ml?xico should not s i oni f i 

cantly a f ffi!ct marine -biotJ . 
E s timated total of 2750 
barrfl!ls of a l l  and 288 
barrels of sa l t  .... ater and 
brine during projp.ct 1 t fe� 

t i me .  

Pos s i b l e  very l a r'}e or 
mUlInu'" cred i b l e  o i l  or 
brine ,>pi l l  could have 
s l gn i f tcant ""pacts to sev
er .. l thousand acres of 
sha l 1 ()W water or marsh . 

Very 1 t tt l e  hnpact on 51 tc 
1 4 kes and ponds !X�ctett 
based on probabl 1 1  ty of 
spi l l s .  Poten t i a l  for 
s i gn i f i cant loss of biota . 
'ihould a l a rge spi l l  of 
brine or 0 1 1  occur. 

Local contat.,ination of 
.,.,ter w i th o n  poss i b l e  
t n  Fr'!eport and Brazos 
Harbors . 

Oestruc tton of len than 1 
percent M phytop 1 anHon 
and zoopl olnt:ton popu h t i on 
in Brazos R i ver o1ur ing '!ach 
163 dolY IItt thdrlllof"l perioo1. 

Brine e f f l uent could 
affect benthos co"",unl ty 
over several hundred to 
perhaps one thousand acres 
t" Gul f  of I1exico during 
o i l  f1 1 1 .  Shou l d  be s i g
n i f icant onl1 intnedi:ttely 
adj�cent to di  Huser 

loca l .  �hort-tenn ma 1 n 
tenance dr!o1ging impacts 
i n  Fret!port -!nd Br.uos 

Harbors . 

A l l en 

Pos s t l:l i l l tf of m�jor spi l l  
o f  bri",� or o t t  into [CW, 
Brazos . San Bernolrd River 

or Jon�s Cr�ek from pipe
t i ne cons i dered remote. 
Woulo1 cause loca l l y  s t gn i f i 
ca"t irnl'.1ctS o n  -lifl1J a t l c  
l i fe .  

(S.s...e -!s "ryan mund) 

( 5al"le u Sryan : ·.ound) 

( ")a...e ;IS 3ryan i iound) 

( safPE! as 3rya" .iound) 

( S  11":(> U E.ryan ibund) 

( S ll!1e as Cryan 'bund) 

( i).,)me as Bryan rlound) 

A1 t�rnat 1 ve S i tes w_ , �i 1 1 i ()n I)bl Spa 

West Columbia 

Poss i bl l Hy of major Spi l l  
o f  brine or 0 1 1  i n to Brazos 
River Oher5 i on Channel , 
ICW , V�rr,er. Bel l  and Jones 
Creeks from plpel ine con
s idered remote . Would caU'ie 
loca l l y  s i g n i f i cant impacts 
0" aquat i c  1 t re .  

{ Same a s  Bryan �()und) 

( Sar.;e as Cryan I�und) 

( Siiome as 9ryan i:Ound) 

( Same as 3rya" : iound) 

( Saro@ as :k!lan ibund) 

( S ;l1le as Cryan Jbund) 

(Sarre as oryan tlound) 

Damon Mound 

Poss i b i l i ty of major s p i l l  
J f  brine or 0 1 1  i n to Brazos 
Kiver Oiv�rsiQn Channe l . 
I C W ,  t10uno1 , Varner. Bel l and 
Jones Creeks from pipel i ne 
:onSldered remote. Wou l d  
::ause loca l l y  s t gn i ficant 
impacts on Mua t i c  l i fe .  

( Same as Bryan " ound) 

( Same as Bryal1 ibund) 

(Sal"le a 5  Bryan j·bund) 

( Sa .... as 8ryan Ibund) 

( Sai:1e -lS Bryan r:ound) 

( Same as Oryan floundJ 

( Same as aryan ibund) 

Nash 

Poss i b i l i ty of m:tjor s p i l l  

o f  brine or 0 1 1  into Brazos 
R i ver Olliersion Channe l .  

lCW . Cow , IJar-nef' , 8e l l  ano1 
Jones Cre�k'5 from p i pe 1  ine 
con'5ider�d remote . Wou l d  
c,,"use loca l l y  s i g n i f i cant 
impacts on aqua t i c  l i fe .  

( Saine u Sryan nound) 

(Sam@! a 'i  aryan :1ound )  

( Same as Bryan :lound) 

( Same a5 Bryan flound) 

( same as Cryan rbund) 

( Same a" Bryan liound) 

( Same as Bryan �Iound) 
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TABLE  4 . 9- 1 b  

CoHeglJry t,f Impdct Poten t i a l  

ft��:��. jnd Ecosystems 

Terrl?s t r L t  1 :  

Coa s t a l  Pra i r i e .  
Harsh, and/or 
F l u v i a l  Wood lands 

0f1 and Brfne 
Spi l l .  

Natural and Scenic Resources 

��foeconomfc Envf ronme�t 

conti n ued .  

rrooO')�d 5 i te 
500 '-"4A srI? 

Bryan '·lound 

Impacts pr imar i l y 1 tmi teri 
to pos s i b l l?  o i l  or brine 
spi l l s .  U lo:e l f hood sma l l  
but pos s i b l e  impact loca l 
l y  S i g n i f i c a n t ,  espec i a l ly 
i f  dur ing spr 1"9 se�Son. 

Adverse impac ts ' 1m' ted 
prima r i l y  to pos s i b l e  
l a r';Je o i l  spi l l  wh i c h  
cou l d  f o u l  beach!?s and 
COol t IMrsh and sha 1 1  ow 
water area w i th o n .  

Tot1l1 wages a t  s torage s i te 
exp'!c�ed to be approx i ma te l y  
$92 ,000 during each mon th 
of o i l  fi l l  "nd wt thdr"wIl 1 ;  
S 1 7 ,500 during standby 
.stordge. 

A l tern.'l t i ve S i tes - - 1 h i l l ;  .. :," bbl C:;PD 

West Co l umh i a  Oamon Hound Nash A l lp.n 

( Sdme H g" yan i'�und) ( Same ao; 3ryan �i:Jund) (Same as 3ryan ;'1ound) ( Sane H gryan "ound) 

( Same as C ryan ibund) ( SdrrlP. a<; 1ryan 'lound) ( Sdr.le H Bryan rklund) ( S.u:e 'I S  Bryan liound) 

( Sarr.e liS Cryan :�und) ( Same a s  3ryan Mound) ( Same as Bryan i]olJnd) ( Salm! as Cry",n liounri) 



The maximum bri ne  d i s posal  rate ( 684 MB per day ) occurs  dur i ng the 

cavern l eachi ng phase . Thi s rate cou l d have s i g n i fi cant  benth i c  effects 

i n  the v i ci n i ty of the d i ffuser dur i ng per i ods of current stagnati on ; 
dur i ng  periods of normal current fl ow i n  the G u l f ,  p l umes of i ncreased 

sa l i n i ty cou l d a l ter l ocal  mi g rat i on patterns of estuar i ne s pec i es . 

Potenti a l  ero s i onal  i mpacts on  water resources are expected to be 

temporary and  are general l y  proporti onal to p i pe l i ne routi ng . Devel op
ment  of any of the a l ternat i ve s i te s  woul d  res u l t i n  some impact . P i pe 

l i nes  to Wes t  Col umb i a  dome , Damon Mound a nd N a s h  dome a l l c ro s s  a n umber 

of sma l l c reeks  or s treams . P i pel i nes to Al l en dome woul d  cros s  the 

San Bernard Ri ver near the San Bernard National  Wi l dl i fe Refuge . Deve l op

ment of Bryan Mound wou l d  have m i n i mal  ero s i onal  impacts on water qua l i ty .  

Oi l and  bri ne  sp i l l s  a re a functi on  o f  the throughput , l engths of 

p i pel i ne and type of handl i ng fac i l i ty .  S i nce each of the Seaway Group 

s i tes  wou l d have s imi l ar capaci t i e s  and fac i l i ti es , the control l i ng 

fac tor  wou l d  be p i pe l i ne l ength , maki ng  Damon Mound and Nas h  dome the 

two s i te s  wi th the g reatest  potent i a l  sp i l l  r i s ks . 

4 . 9 . 3  Summary Compari son of Impacts on  Ai r Qual i ty 

One of the mos t  s i g n i fi cant  potenti a l  i mpacts of the SPR  program 

wou l d  be the effects on a i r  qua l i ty .  The pol l utant o f  parti cu l ar  concern 

wou l d be hydrocarbon emi s s i on s , mos t  of wh i ch wou l d be rel ea sed duri ng 

crude-o i l transfer operati ons . C h i ef emi s s i on sources wou l d  be the two 

DOE docks at  Freeport Harbor  and the four  early storage phase s urge tan ks 

at  Bryan Mound ; mi scel l aneous val ve l osses  wou l d account  for mi n i ma l  
emi s s i on s . The magn i tude of potenti a l  hydrocarbon emi s s i on s  from these 

pri nc i pal  sources woul d  be e s senti a l l y  the same for a ny of the Seaway 

Group  s i tes . The Damon Mound and Nash  dome s i tes , however ,  because of 

thei r proposed on-s i te power generat ion  capabi l i t i es , wou l d  have the 

g reatest potent i a l  impact on reg i onal a i r  qua l i ty .  

4 . 9 . 4  Summary Compari son  of I mpacts of Noi se 

No i se impacts res u l ti ng  from construct ion  acti v i t ie s  woul d  be of 

rel at i vel y  s hort durati on  and s hou l d not have reg i onal  s i gn i fi cance . 

Three of the a l ternati ve s i te s , however--Al l en dome , West Col umb i a  

4 . 9- 1 0  



dome and Damon Mound--are l ocated near rura l commun i t ies  wh i ch m ight  be 

impacted s l i ght l y .  Of these , Damon Mound  wou l d  have the greatest poten ti a l  

i mpact s i nce i t  l i es c l osest to a noi se-sen s i ti ve area ( the town of  
Damon ) .  

4 . 9 . 5 Summary Compari son  of Impacts on Ecosystems and Spec ies  

Impacts of  devel opment on  ecosystems and speci e s  wou l d  res u l t from 

d i srupti on  of ha bi tat , d i rect and i nd i rect phys i ca l  impa i rment of spec ies , 

a nd reduction  i n  habi tat qua l i ty .  Of the f i ve Seaway Group candi date 

s i tes , Al l en dome i s  the on ly  one that cou l d  potenti a l ly  affect val uab l e 
hab i tat s i nce i t  i s  l ocated adj acent to both the San Bernard National  
Wi l d l i fe Refuge and the San Bernard Ri ver . Deve l opment of Bryan Mound 

wou l d  have the l east  impact on ecosys tems and spec i e s  s i nce the s i te 

has a l ready been devel oped for o i l storage as part of the earl y  storage 

phase of the SPR devel opment .  

4 . 9 . 6  Summary of Compari son of Impacts on Natura l  and Scen i c  Resources 

The pri nc i pal impacts of deve l opment  i n  these areas wou l d  resu l t  

from s i te deve l opment  and p i pe l i ne ri ght-of-way c l earance and ma i ntenance . 

Deve l opment  of Al l en dome wou l d  have the greatest potent ia l  impact on  
natural resources s i nce it  l i es adj acent to the San Bernard Nat i ona l  

Wi l d l i fe Refuge and  the San Bernard Ri ver . I t  wou l d  a l so  have the 

g reatest impact on scen i c  resources , as the s i te i s  i n  d i rect v i ew of 

Bernard Acres , a sma l l res i denti a l  deve l opment  di rectly  to the south . 

Devel opmen t of Bryan Mound , Damon Mound , or West Co l umbia  dome wou l d  

have the l east impact on natura l  and scen i c  resources ; these s i tes  are 
l ocated i n  areas wi th extens i ve ex i s ti ng  petro l eum-re l ated acti v i ty .  

4 . 9 . 7  Summary Compari son of Impacts on Soci oeconomi c Envi ronment 

Mo st soci oeconom i c  impacts are benefi c i a l  in  that empl oyment/i ncome 
wou l d  resu l t  from s i te deve l opment .  The magn i tude of the benefi c i a l  

impact i s  a functi o n  o f  the constructi on  that wou l d  be requ i red to 

devel op the s i te .  From th i s  standpo i nt ,  Nash dome or Damon Mound wou l d  

have the greatest benefi t because of the greater cons tructi on  requ i red 

for the l onger p i pe l i ne r ight-of-way . Bryan Mound , on the other hand , 
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wou l d  p l ace the l east  s tress on  commun i ty servi ces ; i t  i s  the cl osest  
s i te to  Freeport , Brazori a County ' s  i ndu str i a l  center and the  communi ty 

wi th the l argest and best-tra i ned pol i ce and fi re departments . 
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4 . 1 0  MULTI PLE  S ITE DEVELOPMENT ALTERNAT I VE 

4 . 1 0 . 1 I n troducti on  

The Strateg i c  Petro l eum Reserve program o i l s torage capaci ty may be 

expanded as d i scussed i n  Secti o n  2 . 8 , thus  req u i ri n g  the a l l ocati on  of  

263  MMB of  s torage capac i ty to t he  Seaway Group  of  s i tes . Th i s  capaci ty 

may be ach i eved by u s i ng a combi nation of  s i tes . Wh i l e  any comb i nat ion  

of candi date SPR  s i tes  wou l d  fu l fi l l  th i s  goa l , the  s u rface and  
ons i te fac i l i t i es a s soci ated wi th the  s i tes  and the  o i l d i s tri bution , 

raw water , and  br i ne  d i s posa l  pi pel i nes descri bed for each of  the s i tes  

wou l d  rema i n  the same under th i s  mu l ti p l e  s i te deve l opment  a l ternati ve . 

The pri nc i pa l  d i fferences between th i s  a l ternat i ve and those prev i ous ly 

d i scussed are : the add i t i ona l  s i te ( s ) requ i red to prov i de the 

i ncreased capac i ty ,  two add i t iona l  200 , 000 BBL s urge tanks  req u i red 
a t  Bryan Mound  tank  farm , and  extended crude o i l  fi l l  and wi thdrawa l 

s chedu l es .  

The schedu l e  for crude o i l  wi thdrawa l wou l d  be extended for a 263  

MMB Seaway Group  capac i ty to approximate ly  n i n e  month s .  The rate o f  

wi thdrawa l wou l d  therefore be the same a s  for a 1 63 MMB capa c i ty ( 1  MMB 

per day ) . S i nce there wou l d be no change i n  the rate at wh i ch crude o i l 

wou l d be removed from storage , no expans i on  of dock or p i pe l i ne sys tems 

wou l d  be req u i red . S im i l ar ly , the f i l l  s chedu l e  wou l d  be extended to 
a l l ow use of the same fac i l i t ie s  as are proposed for the 1 63 �1MB capaci ty .  

Other systems and fac i l i t i e s  s uch a s  the raw water sys tem , bri ne d i s posa l  
system , crude o i l p i pel i nes , and  on� s i te fac i l i t i e s  m i ght be used for 

a l onger period of  time but wou l d  not requ i re expan s i o n . 

Shou l d the i ncreased storage capac i ty be req u i red i n  the Seaway 
Group ,  mos t  impacts wou l d be add i t i ve .  An examp l e  of an add i t i ve impact 

wou l d  be the impacts of raw water wi thdrawa l on the aquati c eco l ogy of 
the Brazos Ri ver Di vers i o n  Channe l . I f  more than one Seaway SPR s i te 

were devel oped , the max imum wi thdrawa l of 1 MMB per day wou l d occur for 

263  rather tha n 1 63 days . The impacts of devel op i ng  the s econd s i te 

cou l d be added to those at the fi rs t .  Most impacts are s i te re l ated and 

geograph i ca l ly s eparated so  that the impacts can  be con s i dered add i t i ve .  
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Certa i n  impacts resu l ti ng from mul t i pl e  s i te devel opment i n  the 

Seaway Group wou l d achi eve economi es of sca l e .  Thi s i s  because mul t i pl e 

s i te devel opment may cause  l es s  impact than the apparent impact of add i ng 

those impacts attr i buted to each s i te .  An exampl e of th i s  type of impact 

woul d  be constructi on of p i pel i nes if Nash  dome and Damon Mound  are devel oped . 

One set of p i pel i nes wou l d be constructed to the end of the i r common 
r i g ht-of-way , where they wou l d  spl i t  off to the two s i tes . Another 
impact whi c h  wou l d  moderate the i nd i v i dual  impacts of devel opi ng  two 
s i tes  i ndependently wou l d be on the l os s  of empl oyment  opportun i t i es 

after comp l etion  of the constructi on phase . The ava i l abi l i ty of jobs 

wou l d conti nue as the con structi on wou l d be schedu l ed wi th i n  the con stra i nts 

of the raw water and bri ne d i sposal system capaci ti es . 

4 . 1 0 . 2  Construct ion  Impacts 

The pri nci pal impacts of construct i ng the i ncreased capaci ty a l ter

nati ve wou l d be raw water wi thdrawa l , bri ne d i s posal , con struct ion of 

add i t iona l  s u rge tankage ,  and soc i oeconom ic  effects of devel opi ng  several 

s i tes . The degree of impact wi thi n these areas i s ,  for the most part , 

dependent upon wh i c h  of the s i tes  are i nc l u ded i n  the new combi nat ion . 
Economy of sca l e  impacts may resu l t from soci oeconomi c effects . 

The effects of raw wa ter wi thdrawal or bri ne d i s posal wou l d  not 

const i tute a s i gni fi cant impact because  the proj ect wou l d not i ncrease 

the rates of wi thdrawal or  di sposal . Only the durati on of the impacts 

woul d  i ncrease . 

Construction of two add i tional  200 , 000 barrel s u rge tan ks at Bryan 

Mound i s  anti c i pated if the Seaway Group capac i ty i s  i ncreased to 263 

MMB . These addi ti onal tanks  woul d  be used to permi t segregation of 

di fferent crude o i l  types . Pa i nt sol vent emi s s i on s  from these tan ks 

wou l d impact a i r  qua l i ty at Bryan Mou nd for a s hort time . 

The synerg i sti c soc ioeconomi c impacts of the i ncreased capac i ty 

a l ternat i ve devel opment coul d i nc l u de both benef i c i a l and adverse effects � 

A benef i c i a l  effect of devel opi ng  mul t i pl e  s i tes wou l d be seen i n  the 

constructi on rel ated empl oyment and payrol l s , as construction  crews 

wou l d  be needed at ea ch of the s i tes and at the termi na l s .  Thi s 
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i n crease wou l d be between $ 1 5 and $20 mi l l i on , wh i c h  wou l d be di stri 

buted over the construction per i od . Adverse effects coul d be real i zed 

i f  the s i tes i ncl uded i n  the comb i nation were c l ose to one another .  

These impacts woul d occur  to the towns near the s i tes and wou l d  i ncl ude 

i ncreased traffic  and demands  on serv i ce s .  

The most  s i gn i fi cant synerg i st i c  effect o f  i ncrea s i ng the s torage 

capac i ty to 263 MMB i s  that proporti onal impacts of term i nal  construction 

woul d not occur  s i nce no add i t iona l  new docks woul d be req u i red . 

4 . 1 0 . 3  Operation and Ma i ntenance 

The potentia l  synerg i st i c  impacts of operati ng and ma i nta i n i ng the 

i ncreased capac i ty a l ternati ve are pr inc i pal ly  the i ncreased hydrocarbon 

emi s s i ons resu l ti ng from i ncreased throughput , soci oeconomi c impacts 

and , for s pec i f i c  s i tes , the raw water system . 

Addi t ional hydroca rbon emi s s i ons woul d resu l t from the i ncreased 

crude o i l  throughput .  Storage tank  l os ses woul d al so i ncrease s i nce the 

number of tan ks wou l d be i ncreased . Estimated hydrocarbon l o s ses over 

an ass umed 22-year per iod of operation for fi ve fi l l /wi thdrawa l cycl es , 

i n cl ud i ng cont i nuous s torage tank  emi ss ions  duri ng s tandby storage , are 

presented i n  Tabl e 4 . 1 0- 1  ba sed on average crude o i l  properti es ( Re i d  

vapor pres sure of 4 ps i a  a nd  mo l ecu l ar  wei ght  of 70 for fug i ti ve l os ses ) .  

The hydrocarbon emi s s i ons  for 263 MMB of storage woul d be s l i ght ly  

more than 42 , 000 tons dur ing the l i fe of the proj ect ( 200 MMB expans i on 

emi s s i ons pl us  ear ly  storage em i s s i ons i n  Tabl e 4 . 1 0- 1 ) .  Compari ng on ly  

the  expans ion  total s ,  t he  i ncrease i n  HC  em i ss i ons  from the  proposed 1 00 

MMB expans ion  to a 200 MMB expans i on woul d be s l i g ht ly more than 1 00 

percent ,  due to the two add i ti ona l s u rge  tanks wh i c h woul d contri bute 

308 add i ti onal tons of hydrocarbon emi s s i ons over the l i fe of the proj ect .  

The expan s i on o f  the Seaway Group capac i ty from 6 3  MMB ( ea rly storage 

capaci ty )  to 1 63 MMB woul d req u i re no add i tional  s u rge tan ks . Tanker 

transfer , tan ker trans i t ,  and brine pond emi s s i ons woul d a l l do ubl e for 

200 MMB expans i on compared to 1 00 MMB expan s i on . 

When exami ned on the bas i s  of average da i l y  emi s s i on rates dur ing 

operations , hydrocarbon emi s s ions wou l d  be approximately the same s i nce 
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TABLE 4 . 1 0- 1  E st imated hydroca rbon emi s s i onsa ( tons ) dur i ng l i fe of the proj ect 
for expans ion  to 263 MMB . 

200 �1MB 
F i l l s  Wi thdrawa 1 s Storase Br i ne  Expan s i o n  

Locat ion  ( 5  ) ( 5  ) Tan ks Pond Total  

2 5  mi l es offs hore 1 5 ,  1 20 0 0 0 1 5 , 1 20 
( Tra nsfer to 
45  MDWT tan kers ) 

Gu l f  of Mex i  co 490 280 0 0 770 
(Tan ker tran s i t ) 

S EAWAY and Brazos 8 , 820 6 , 1 34 0 0 1 4 , 954 
Harbor ( Load and 
Offl oad 45 MDWT 
tan kers ) 

Storage S i te 0 0 308 502 81 0 

Tota l 24 , 4 30 6 , 41 4 308 502 3 1  , 654 

Note : The emi s s i on s  presented i n  th i s  ta bl e are for 200 MMB expan s i o n  at  
the  Seaway group  of s i tes ; the  early storage emi s s ions  at  Bryan 
Mound ( 6 3  MMB ) a re g i ven i n  brac kets . 

aAverage cond i tions  a s s um i ng  Re i d  vapor pres s ur� of 4 ps i a .  

bTwO add i t ional  200 , 000 BBL  s torage tan ks requ i red at Bryan Mound 
requ i red for expan s i o n  to 263 MMB .  

c I nc l udes 574 tons due to s tand i ng s torage tank  emi s s i on s  ( fo u r  ori g i na l  
tan ks )  a n d  1 58 tons d u e  to bri ne pond emi s s ions . 
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the w i thdrawa l and fi l l  rates woul d be about the same , but extended over 

a l onger period  of t ime . However , annual  hydrocarbon emi s s i ons  when 263 

MMB i s  compl ete l y  wi thdrawn dur ing  a ca l endar year wou l d  be about 1 680 

tons/yea r ,  an i ncrea se of 62  percent from the 1 63 MMB ca se .  Annua l i zed 

fi l l  l o s ses wou l d  on l y  i ncrease two percent to about 690 tons/year .  

A major con s i derat ion  i n  asses s i ng the a i r  qual i ty impacts of any 

s i ze Seaway Group  system i s  that the majori ty of emi s s i ons  wou l d be 
temporary and i ntermittant , occurri ng duri ng  the per i od of i n i ti a l  fi l l ,  

and  then potenti a l ly d ur i ng any subsequent per i ods of fi l l  and wi thdrawa l . 
The o n ly  potent i a l  emi s s i o n  source attri bu ta b l e  to the SPR Program wou l d  be 
the storage tanks  constructed for use on ly  i n  conj uncti on wi th the program . 

Th i s  assumes that some o i l wi l l  rema i n  i n  the tanks  at a l l times . 

The expectat ion  of o i l  and brine sp i l l s  wou l d  i ncrease i n  approximate 

proportion to the s i ze of the program expans i on ;  sp i l l s  are genera l l y 

addi ti ve for addi ti ona l s i tes . Tabl es 4 . 1 0-2  and 4 . 1 0-3  deta i l  the crude 

o i l s p i l l  expectat ion  for an expans ion  to 263 MMB by " add i n g  e i ther Nas h  
Dome o r  Damon Mound to the 1 63 MMB capaci ty for the proposed deve l opment  

at Bryan Mound . Oi l sp i l l  expectat ion  over the project l i fetime for 263  MMB 

of  storage capac i ty wou l d  tota l approximate ly  8900 barre l s ,  of wh i ch 3950 

barre l s wou l d  be attr i butabl e to expans ion . I ncreased exposure at term i n a l s  

a n d  i n  p i pe l i nes contr i bu te most  o f  the i ncrease compared to the Bryan Mound 

expans i o n  s p i l l  expec tat ion of 3000 barre l s over the project l i fetime . 

Bri ne and raw water s p i l l expectation  i s  summari zed i n  Tab l e  4 . 1 0-4 .  
A 1 63 MMB s torage capac i ty at  Bryan Mound woul d have expected bri ne and 

water s pi l l s  tota l l i ng 309 and 1 20 barrel s ,  respect i ve l y ,  duri ng  the 

project l i fetime.  Expans ion  to a 2 63 MMB capaci ty wou l d i ncrease 

expected s p i l l s  to  27 1 1 and 3030 barrel s ,  res pect i vel y ,  due to the 

l o nger p i pel i ne  connect i ons  to an expan s i on s i te .  

The socioeconom ic  impacts o f  add i tiona l  operationa l  empl oyment and 

payro l l s  wou l d  be l es s  than a proport ional  add i t ion  on the bas i s  of 

storage capac i ty .  The effect on reg ional  i ncome wou l d be  sma l l .  
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TABLE  4 . 1 0- 2  Oi l s oi l l  expectati on - mul ti o l e  s i te devel ooment a l ternati ve - cavern fi l l  
operati on s . 

Average Bryan Mound Bryan Mound Addi t i on a l  b To tal Program 
Spi l l  E a r l y  Storage a SPR E xpans i on a 1 00 MMB S i te Spi l l  R i s k  

Oi l Hand1 i n g  S i ze 
Mode/Loca t i on ( bb1 ) No . Sp i l l s  Barrel s No . Spi l l  s Barre l s  No . Spi l l  s Barrel s N o .  Sp i l l s  Barrel s 

---

Gu l f  

- T ran sfers 1 2 . 9  1 4 . 6  1 89 23 . 2  300 2 3 . 2 300 61 . 0  789 

-Vessel Casual ty 1 1 1 1  0 . 0 1 8  20 0 . 029 32 . 2  0 . 029 32 . 2  0 . 076 84 . 4  

Freeport Harbor 

-Trans fers 2 1 . 7 2 . 9  63 4 . 6  1 00 4 . 6  1 00 1 2 . 1  263 

Termi nal s 

-Bryan Mound 500 0 . 03 1 5 1 5 . 8  0 . 05 25 0 . 05 2 5  0 . 1 3 1 5  65 . 8  

-SEAWAY 1 1 00 0 . 05 55 0 . 05 55 

-Add i ti onal Storage S i te 500 0 . 05 2 5  0 . 05 2 5  

P i pel i nes 

-Pump i ng 1 1 00 0 . 0005 0. 6 ( c ) ( c )  0 . 0252 2 7 . 7  0 . 02 5 7  28 . 3  

To tal - S i ng l e  F i l l  1 7 . 6  288 . 4 2 7 . 9  45 7 . 2  28 . 0  564 . 9  7 3 . 4  1 31 0 . 5  

To ta 1 - 5 F i l l  s 8 7 . 8 1 442 . 0  1 39 . 5 2286 . 0  1 4 0 . 0  2824 . 5  367 . 2  6552 . 5  
----------- --

a )  Seaway Group 1 6 3  MMB s torage capa c i ty a s s umed a t  Bryan Mound . 

b )  Seaway Group 2 6 3  MMB s torage capac i ty _ for ana l y s i s  purposes , add i t i onal  s i te as sumed t o  b e  e i ther N a s h  Dome or Damon Mound . 

c ) P i pel i ne s p i l l s  a re a t t r i bu ted to early s torage at Bryan Moun d .  

Ma x i mum 
Cred i b l e  

Spi l l  S i ze 
( bb1 ) 

1 , 000 

60,000 

500 

5 , 000 

5 , 000 

5 , 000 

1 0 , 000 
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TAB LE 4 . 1 0- 3  Oi l s p i l l  expectati on - mu l t i n l e  s i te deve l onment a l terna ti ve - c a vern wi thdrawa l 
ope rat i ons  and oro.iect tota l s .  

Average Bryan r40undb Bryan Moundb Addi t i onal  Tota 1 Program Maximum 
Sp i l l  Early Storage SPR Expans ion 1 00 r-ttB S i te c Spl l l  S i ze Cred i bl e  

0 1 1  Handl l ng a S i ze Spi l l  S i ze 
Mode/Loca t i on ( bbl ) No . Spl l l s  Barre l s  No. Spl l l  s Barre l s  N o .  Spi l l  s Barre l s  No . Spi l l s  Barre l s  ( bbl ) 

Gu l f  

-Transfers 

-Vessel Casual ty 1 1 1 1  0. 0028 3 . 1 0 . 0045 5 0 . 0045 5 0 . 01 1 8  1 3 . 1 60 ,000 

Freeport Ha rbor 

-Transfers 42 1 . 2  50. 4 1 . 9 80 1 . 9  80 5 . 0  2 1 0 . 4  500 

Termi na l s  

-Bryan Hound 500 0 . 03 1 5  1 5 . 8  0 . 05 25 0 . 02 1 0  0 . 1 01 5  50 . 8  5 , 000 

-SEAWAyd 1 1 00 0. 01 89 20. 8  0 . 03 33 0 . 05 55 0 . 0989 1 08 . 8  5 , 000 

-Addi t i onal Storage S i te 0 . 05 25 0 . 05 25 5 , 000 

P i pel i nes 

-Pump i ng 1 1 00 0. 0008 O . g  ( e )  ( e )  0 . 0044 4 . 8  0 . 0052 5 . 7 1 0 , 000 

Total - Single W i thdrawa l 1 . 2  g1 . 0 1 . 7  1 4 3 . 0  2 . 03 1 7 9 . 8  5 . 3  4 1 3 . 8  

Total - 5 W i thdrawal s  6 . 3  455 . 0  8 . 4  7 1 5  1 0 . 1 899 . 0  26. 3  2069 . 0  

Project Total - 5 cyc l es 94 . 1  1 897 . 0  1 47 . 9  3001 . 0  1 50 . 1 3723 . 5  393 . 5  862 1 . 5 

Project Total wi th O i l  
Stored i n  Pi pel i ne 94 . 1  1 930 1 47 . 9  3001 . 0  1 50. 3 3948 . 5  374 . 2  8879 . 5  

a )  Dur i ng withdrawa l i t  i s  assumed that about 40 percent of the o i l  i s  shi pped by tanker to the Gul f and about 60 percent i s  del i vered to the 
SEAWAY P i pel i n e .  

b )  Seaway Group 1 63 HHB s torage capac i ty assumed at Bryan Mound. 

c )  Seaway Group 263 HHB s torage capac i ty - for ana ly s i s  purposes , add i t i onal s i te assumed to be e i ther Nash Dome o r  Damon Hound . 

d )  For worst case exposure cal cu l a ti ons , i t  i s  assumed that al l oi l pumped from Nash Dome o r  Damon Hound s i te i s  subject to SEAWAY Terminal  
spi l l  ri sks . 

e )  Pi pel i ne sp i l l s  are a ttri buted t o  early storage at  Bryan Hound . 
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TABLE 4 . 1 0-4  Bri ne and raw water s p i l l  exoectati ona d ur i nq oro i ect l i feti me - mul ti p l e  s i te 
deve l opment  al ternati ve . 

Leaching Cavern F i l l ·  S tandby Storage 0 1 1  Wi thdr .... l Project l i fetime 

Brine Raw Water Brine Raw Water Brine R:a.., Water Brtne Raw Water Brine Ra"f Water 

Storage Fad 1 i ty Gul f  Onshore Gul f  Onshore Gul f  Onshore Gul f  Onshore Gul f  Onshore Gul f  Onshore Gu l f  Onshore Gul f  Onshore Gul f  Onshore Gu l f  Onshore 

Bryan Mound No. Spl l l s  0 . 01 2 5  0 . 0025 0.ooj5 0 . 00 1 6  0. 0076 0.0035 0. 0005 0.0160 0.0041 0 . 0 1 55 0. 0076 

Early Storage Barrels 62 . 5  1 2 . 5  1 6  8 39 1 7  2 . 5  80. 5 20. 5  78 37 . 5  

Bryan Mound No. Sp i l l '  0. 01 0. 002 0 . 00 1  0. 0195 0 . 0040 0 . 0043 0 . 0019 0. 0338 0.0079 0 . 00  1 
SPR b: pans t on Barre l s  50 10 5 97 . 5  20 . 1  11  9 168. 5 39 . 1  

Addi tional No .  Sp i l l ' 0.01 0.072 0 . 07 1  0 . 0195 0. 1 4 1  0. 1 3 7  0. 137 0. 036 0. 0195 0. 4 51 0. 581 

100 fott8 S Ho
e 

Barrel s  50 360 355 97 . 5  7 1 0  1 1 85 1 1 85 180 1 4 7 . 5  1155 1910 

Tota 1 Proqr;,alll No. Spl 1 l s  0 . 01 0.074 0 . 07 1  0.051 5 0 . 1465 0 . 0073 0. 1405 0 . 0078 0. 1405 0. 0365 0. 0793 0. 4630 0 . 01 55 0. 5906 

Sp l l 1  R i sk Barre l s  1 00 370 360 158 743 39 1 102 39 1 202 182 396 131 5 78 1951 

I!I
Average spi l l  from brine p i pe l i nes taken to be 5000 barre l s ;  lMI :lI tmum cred i b l e  sp i l l  talr:en to be )0.00(' barre l s ;  computed for ft  .... e cavern f t t l/wi thdraw. l operations . 

b
losses from these SPR opera t ions would occur tn any case as a res u l t  of Bryan Hound �"l"iy s to.-age .!nd Jre attrfbuted to these fac i l i ti e s .  

C
SeawlY Group 263 ""'8 stonge capac i ty w f o r  anal y s i s  purposes, a d d i t t o n a l  s i t'! ass!ftled t o  b e  ei ther Nash Oome or aamon Mound . 



4 . 1 0 . 4  Conc l us i on s  

As  i nd i cated i n  the preced i ng secti ons , there wou l d be  some syn

erg i st i c  impacts of expand i ng t he  storage capac i ty of the Seaway Group  

from 1 63 MMB to 263  MMB . Some of these impacts are l es s  tha n di rect 

add i tion  of s i te rel ated impacts wh i l e  others are more . Most  of these 

synerg i st i c  impacts a re near ly  equal to the s um of the impact for each 

of the a l ternative  g roups  descri bed in Section  4 . 3 through  4 . 7 .  Therefo re ,  

the impacts of d i fferent combinati ons of s i tes  to provi de a capac i ty of 

263  MMB can be cl ose ly  approximated by combi n i ng the s i te rel ated i mpacts . 
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CHAPTER 5 . 0  

M IT IGATIVE  MEASURES AND UNAVO I DABLE ADVERSE IMPACTS 

5 . 1  I NTRODUCT ION 

In  Sect ion  5 . 2 ,  several m i t i gat ive measures  are descri bed that cou l d  

moderate adverse impacts of the proposed project on  both the natural 

and  man-made envi ronment . These potent i a l  mi ti gat i ve measures  apply to 

a l l s i tes . Unavo i dabl e adverse i mpacts wh i ch cannot be avoi ded , des p i te 

app l i cat ion  of m i t i gat i ve measures , are s ummari zed on  a s i te-spec i f i c  

bas i s  i n  Sect i on s  5 . 3  through  5 . 7 .  
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5 . 2 M IT IGAT IVE  MEASURES AND CONTROLS AVA I LABLE TO L IMIT ADVERSE EFFECTS 

DUR I NG CONSTRUCT ION AND OPERATION 

The fo l l owi ng measures are ava i l abl e to mi n imi ze the extent and 

s i gn i f i cance of potent ia l  adverse impacts of the proposed proj ect . 

5 . 2 . 1  S i te Preparati on . Con struct i on and Des ign 

5 . 2 . 1 . 1  Ero s ion  Contro l  

1 .  So i l  ero s i on dur ing  grad i ng may be reduced by d i vert i ng  s urface 

runoff away from the construction  and spo i l  areas and by pro

v i d i ng sed imentat ion traps . 

2 .  After grad i ng . measures ta ken to contro l s u rface ero s i on 

i ncl ude i nsta l l at ion of temporary vegetati ve or  gravel cover . 
mu l ch i ng and ri p-rapp i n g .  

3 .  Du r i ng al l con struct ion acti v i t i es . the s peed and movement of 

veh i cl es can be control l ed to protect natural  vegetation . seeded 
areas and ero s i on control s tructures . Veh i c l es s hou l d cross  

dra i nageways on ly  where cu l verts are prov i ded . 

4 .  To check the effecti venes s of ero s i on control meas u res . water 

qual i ty may be mon i tored at appropriate l ocati ons as part of 

the construction  program . 

5 . 2 . 1 . 2 Ai r Qual i ty 

1 .  Wa ste timber . brush and other waste mater ia l s woul d norma l l y  

be burned . Whenever practi cabl e .  other methods of d i s posal  

( s h redd i ng or  mul c h i ng ) coul d be u sed . 

2 .  I n terna l combu st ion  eng i nes  cou l d be ma i n ta i ned i n  good mechan i cal 

cond i tion  to reduce emi s s i on s .  

3 .  Areas traversed by heavy equ i pment may be g ravel surfaced and 

s pr i nk l ed when necessary to control dus t .  Ma i n  roadways coul d 
be paved and ma i nta i ned . 
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5 . 2 . 1 . 3  Water Qual i ty 

1 .  Ero s i on contro l  measures wou l d  a l so hel p ma i nta i n  s urface 

wa ter qua 1 i ty .  

2 .  Us e of modern hydrau l i c dredg i ng techn i ques wou l d  mi n i mi ze 

the impacts res u l t i ng from dredg i ng at the DOE dock  s i tes 

i n  Freeport Harbor .  

3 .  Rap i d  a n d  effecti ve c l ean-up  of o i l  sp i l l s  wou l d hel p mi n imi ze 
impacts on surface water qual i ty .  

5 . 2 . 1 . 4 Ha b i tat Qual i ty 

1 .  I n  cl eari ng the pi pel i ne r i ghts -of-way , on ly  smal l trees and 

s hrubs s ho u l d  be removed . P i pel i nes coul d be rerouted to avo i d  
wetl ands . No growth retardants , chemi cal or  herb i c i des s ho ul d 

be used duri ng constructi on . 

2 .  Buffer str i p s  o f  natural vegetat ion cou l d be pres erved al ong the 

pi pel i ne r i g hts-of-way wherever pos s i bl e  to provi de wi l dl i fe 

ha bi tat  and m i n i mi ze ero s i on .  

3 .  Ori g i na l  topso i l  duri ng excavation coul d be s tockpi l ed and l ater 

repl aced and reseeded wi th nati ve grasses . 

4 .  After compl eti on of  construct ion , al l d i s turbed areas not 

requ i red for permanent fac i l i t i es can be l andscaped and 

reseeded wi th nati ve grasses . 

5 .  Dredged mater i a l  removed d ur i ng constructi on of the new DOE 

dock faci l i ti es wou l d  be d i s posed of i n  compl i ance wi th a l l 
reg u l ations , not on ly  i n  " a pproved " areas but ones not 

env i ronmental l y  sens i t i ve .  

6 .  Care s hou l d  be ta ken dur i ng con struction to mi n imi ze dredge 

and fi l l  to avo i d  al ter i ng the natu ral  drai nage/fl ow pattern s . 

7 .  Mul t i pl e br i ne i njection wel l s  cou l d be dri l l ed from a s i ngl e  

( l arger )  wel l pad by u s i ng the techn i q ue o f  d i rect iona l  dri l l i ng 
i n  order to mi n im i ze fi l l i ng of wet l ands . 
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5 . 2 . 1 . 5 Soci oeconom i c  Cond i t ions  

1 .  Con struct ion  work s h i fts can be schedu l ed to avo i d  or reduce 

adverse effects on  l ocal h i g hway traffi c .  The encouragement of 

carpoo l s  or  some other s hared transportat ion  wou l d hel p l es sen 

the number of pri vate veh i c l es at the s i te and further reduce 

adverse impacts on the l oca l transportat ion  faci l i t i es .  

2 .  Prov i s ion  o f  on-s i te secur ity and fi re protection  servi ces wou l d  

l es sen the need for ons i te s erv i ces . 

3 .  Rap i d  and eff i c i ent  c l ean-up of any o i l  s p i l l s  wou l d 

mi n imi ze adverse impacts on recreationa l  faci l i t i es . 

4 .  Use  of approved nav i gational  markers to avo i d  hazards to nearby 

ves se l s duri ng bri ne  d i ffuser con struct ion . 

5 . 2 . 2  Operations  and Standby 

5 . 2 . 2 . 1  Water Qua l i ty 

1 .  Dur i ng s tandby operations , observati on wel l s  may be mon i tored 

regu l arl y to detect changes i n  water tabl e el evat ion  or 

contami nation  of the aqu i fer .  

2 .  Conti n ued mon i tori ng of surface water qual i ty wou l d  ass i s t i n  

detecti ng l ow l evel o i l  o r  bri ne p i pel i ne l eaks . 

3 .  S k immers may be i nsta l l ed i n  the bri ne pond to remove any 

fl oati ng o i l pr ior  to bri ne d i s posal . 

5 . 2 . 2 . 2  Habi tat  Qua l i ty 

1 .  The area permanently fenced can be l imi ted to on ly  that 

neces sary to ma i n ta i n  securi ty of pl ant s tructures . Th i s  
woul d s i gn i fi cantly reduce the area requ i red for permanent 

fac i l i t i es . 

2 .  The use  of herb i c i des coul d be restri cted . 

5 . 2 . 2 . 3 Ai r Qua l i ty 

1 .  Fi l l i ng the s u rge tan ks wi th water when not i n  use  wou l d 

m i n imi ze the impact of hydrocarbon vapor rel eases . 
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2 .  Vapor control and recovery systems cou l d  be i ns ta l l ed on tan ks 

to prevent or m i n im i ze hydrocarbon emi s s i ons . 

3 .  Vapor recovery systems for tan kers to prevent or mi n imi ze 

hydrocarbon emi s s i ons  duri ng o i l transfer operati ons  are 
techn i cal l y  feas i bl e .  DOE i s  currently as ses s i ng the 

practi cabi l i ty of applyi ng these systems to the S PR transfer 

fac i l i ti es .  

4 .  Al l tan kers can be requ i red to be permanent ly  ba l l asted . Th i s  

wou l d  reduce the anti c i pated a i r  qual i ty impacts from bal l ast  

d i s posal . 

5 . 2 . 2 . 4  Soci oeconomi c Cond i ti on s  

I n sta l l at ion of approved permanent nav i gational  markers at the bri ne 

d i ffuser s i te to avo i d  haza rds to water borne traffi c or trawl i ng operati ons . 

5 . 2 . 3 Control of Hydrocarbon Emi s s i on s  

T he  rel ease of hydrocarbons  to the atmosphere affects the project 
i n  two ways .  F i rst ,  hydrocarbon emi s s i on s  represent an i rretre i vabl e 

l os s  of petrol eum resources from the SPR system ( paragraph 7 . 2 . 6 ) .  
Second , uncontro l l ed vapor rel eases woul d contri bute a s i gn i fi cant 
amount of hydrocarbons  to the atmosphere i n  southeastern Texas , an 

area where hydrocarbon concentrations  are a l ready h i g h .  

I t  i s  techno l og i ca l l y  pos s i bl e to s i gn i f i cantl y reduce hydrocarbon 

emi s s i on s  from the storage and transportat ion systems . For exampl e ,  the 

s urge tan ks co ul d be fi l l ed wi th water duri ng  per i ods when there i s  no 
o i l movement .  The ca l cu l ated em i s s i on summari es are based on the assump

ti on that the four 200 , 000 barrel surge tan ks at Bryan Mound are kept 

parti a l ly  fi l l ed duri ng  s tati c  storage ( no o i l  movement ) . Fi l l i ng the 

surge tank s  wi th water duri ng periods when there i s  no o i l  movement 

woul d reduce s urge tan k  emi s s i ons  by about one-th i r d .  
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Another poss i bl e  system of vapor contro l i s  a vapor conden sation  

un i t .  Th i s  un i t  compresses  the  gases to 3 or 4 atmospheres.  s uffi c i ent  

to l i q uefy most  of  the petro l eum vapors wh ich  are then recovered and 

rei nj ected i nto the s torage cavern under pres sure .  The compressed a i r  

u sed i n  the un i t  must eventua l l y be returned to the atmosphere , and 
some petro l eum i s  fl as hed off . The system 1 s  eff ic i ency may range from 

60 to 85 percent petrol eum recovery .  Th i s  system cou l d b e  mos t  ea s i ly 

impl emented at the DOE docks i n  Freeport Harbor .  A vapor condensat i on 

un i t  req u i res a con s i derabl e cap i ta l  i nvestment ,  the spec i fi c  amount 

depend i n g  on  the s i ze of the un i t  requ i red . At present ,  mos t  crude o i l  

fac i l i t i es do not handl e s uff ic i ent  quanti t i es o f  o i l  to j ust i fy extens i ve 

vapor contro l systems . Al s o ,  ex i st i ng state a i r  qua l i ty reg u l at ions  i n  

Texas ( the l ocat ion of  many major crude o i l  fac i l i ti es ) s pec i f i cal l y  

excl ude such  fac i l i t i es from contro l . Adaptat ion o f  exi s t i n g  technol ogy 

wou l d be feas i bl e  for the SPR o i l  storage system and may be economi cal ly  

advantageous . 

5 . 2 . 4  Oi l Spi l l  Co nta i nment and Recovery P l an 

The o i l s p i l l conta i nment and recovery p l an i s  presented and d i scus sed 

i n  Append i x  E .  
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5 . 3  B RYAN MOUND ( P ROPOSED S I T E )  

5 . 3 . 1 Land Impacts 

Approximate ly  240 acres i n  the immed i ate v i c i n i ty of the Bryan Mound 

s i te wou l d  be removed from i ts present uti l i zat ion  ( br i ne producti on and 

s ome cattl e graz i ng )  dur i ng operat ion  of the Strateg i c  Petro l eum Reserve 

Program , or about twenty- five years . S i te access  wi l l  be contro l l ed by 

the DOE for reasons of safety and secur i ty of the stored o i l . 

On - s i te acti v i t i es dur i ng the con struct ion pha se of the proj ect 

wou l d i nc l ude the grad i ng and excavat ion  of 36 acres . Th i s  acreage wou l d 

be occu p i ed by roadways and dr i l l  pads . 

Leach i ng  of 1 00 MMB of storage capac i ty i n  the Bryan Mound sa l t  dome 

wou l d  i nvol ve the remova l of 20 . 8 X 1 0
6 cub ic  yards of sa l t . Construct ion  

a nd operation of the  DOE  doc k fac i l i ti es wou l d  commit  the use  of 1 4  

acres . Constructi on of the p i pel i nes associ ated wi th the Bryan Mound 
cand i date SPR  s i te wou l d  d i s rupt 4 acres of coasta l  mars h l and in add i 

t i on to fou r  acres  o f  c l eared l and and i nvo l ve about 6000 cy o f  mater i a l  
to b e  temporar i l y  d i sp l aced . Use o f  the br i ne d i sposa l p i pel i ne to the 

Gu l f  of Mex i co 5 . 8 mi l e  d i ffuser wou l d  comm i t  2 1  acres of l and and 

1 77 , 300 cy excavation , and operati on of the d i ffu ser wou l d  cons ti tute a 

m i nor obstac l e  to nav i gati on i n  the area . 

Fo r the l i fe of the proj ect ,  however , 30 acres ons i te and 35 acres 

offs i te for ma l ntenance of permanent s urface fac i l i t i es and p i pel i ne 

r i g ht-of-way wou l d  be unavo i dably adversely impacted . 

5 . 3 . 2  Wa ter Impacts 

Du r i ng construct ion , some s i l tat ion of the ons i te l a kes  wou l d  be 

expected desp i te use  of eros ion  contro l techn i q ues . A mi nor reduct ion  

i n  water q ua l i ty wou l d  occur temporari l y  i n  Freeport Ha rbor dur ing  

d redg i ng act i v i t i es for the  new DOE docks . The amount of mater i a l to be 

dredged , ( a pprox imate ly  1 , 050 , 000 cy ) ,  i s  compara bl e to ongo i ng dredg i ng  

operat ions  in  the harbor ,  wh i c h  are approximately 1 m i l l i on cy annual l y .  
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Con sumptive  use  of water at the Bryan Mound s i te wi l l  be smal l i n  

rel ation  to ava i l abl e  s urface water suppl y .  The maximum rate o f  water 

wi thdrawal ( 65 cfs ) dur i ng the o i l  wi thdrawa l pha se shoul d not exceed 

one percent of the average da i l y  fl ow of the Brazos Ri ver Di vers i on 

Channel . Di s po sal  of br i ne  i n to the Gu l f  of Mex i co shoul d have no 

s i g n i f i cant  effect on  water qual i ty except i n  the immed i ate v i c i n i ty 

of the d i ffu ser ; sa l i n i ty concentrations  near the d i ffuser woul d general ly  
be  h i gher duri ng  peri ods of c urrent stagnat ion  than duri ng per i ods of  
s trong currents . A br i ne or o i l  s p i l l  cou l d impact e i ther ground water 
or s urface wa ter qua l i ty ,  part icu l arly i f  such a sp i l l wa s of a 

rel ati vely l ow l evel and went undetected . Such an even t ,  however , i s  

u n l i ke ly to occur . I f  a mas s i ve bri ne s p i l l  were to occur at the s i te 

or a l ong the di s posal  p i pel i n e ,  water qual i ty i n  the upper un i t  of the 

Chi cot aqu i fer coul d be affected . 

5 . 3 . 3 Ai r and No i se Impacts 

Ai r qua l i ty i n  the v i c i n i ty of Bryan Mound wou l d be s l i g htl y affected 

from s i te preparat ion and con structi on acti v i ti es ; impacts wou l d be s hort

term and confi ned to a rel ati vel y smal l a rea . Emi s s i on sources i nc l ude 

general con structi on  veh i c l es , dri l l i ng rig eng i nes , and fug i t i ve dus t .  

Dur i ng  faci l i ty operation s , s i gn i fi cant hydrocarbon emi s s i ons  coul d 

res u l t from the transportation  and transfer of o i l . Under unfavorabl e 
condi t i on s , hydrocarbon emi s s i on s  may exceed the NAAQS as far as 1 3  
k i l ometers downwi nd of the DOE docks . 

The area affected . by no i se i ncreases from s i te constructi on act i v i ty 
i s  mostly un i n habi ted marsh l ands . Dock  con structi on wou l d ra i se no i se 

l evel s i n  Freeport Harbo r ,  where the impact i s  expected to be mi nor .  

Pri nci pa l  no i se sources dur ing  the operation  and standby storage 

phases of the proj ect wou l d  be materi a l  handl i ng equ i pment ( pumps ) .  No 

s i gn i fi cant i ncreases i n  no i se l evel s woul d be experi enced on publ i c  
thoroughfares o r  i n  res i dent ia l  area s .  

5 . 3 . 4 Ecosystem Impacts 

Deve l opment of the Bryan Mound s i te wou l d have a mi n i mal  impact on 

the b i o l og i cal  resources of the s i te s i nce most of the l and ha s prev i ou s ly  
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undergone i ndustr i a l  devel opment ,  i . e . , bri n i ng operation s .  Approximately 

3 acres of coasta l marsh l and habi tat wou l d be permanent ly  l ost , as wel l 

as 1 4  acres of coasta l pra i r i e  and 47 acres of cl eared l and . 

There are no known rare or endangered s pec i es res i den t i n  the 

immed i ate area of Bryan Mound . 

At the DOE dock s i tes , a smal l amount of benthos wou l d  be l ost 

dur i ng dredg i ng ,  and  phytopl ankton producti v i ty in  the harbor may be 

reduced . 

The impact of br ine  d i sposal  i n  the Gul f of Mex i co i s  expected to 

be mi n imal  outs i de the immed iate v i c i n i ty of the d i ffuser ; the estuar i ne  

m i g rat ion of some l arva l s hr imp coul d be  l oca l l y  di sturbed . 
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5 . 4  ALTERNAT IVE  S ITE - ALLEN DOME 

5 . 4 . 1 Land Impacts 

Approximate ly  1 84 acres at the Al l en dome cand i date SPR s i te wou l d  

be enc l osed by a secur i ty fence and removed from i ts present use as  a 

cattl e graz i ng area d ur i n g  operat ion of the Strateg i c  Petrol eum Reserve 

p rogram . 

Acces s to the s i te woul d be contro l l ed by the DOE for reasons of 

safety and s ecur i ty of the stored o i l . 

On- s i te act i v i t ie s  dur i ng the con struction  phase  wou l d  i nvo l ve the 

grad i ng of  a bout  3 1  acres . Th i s  area wou l d  be occup i ed by surface 

fac i l i t i es , s u ch  a s  an office bu i l d i ng ,  a bri ne pond , a pump ho us e ,  

roadways , dr i l l  pads and eq u i pment yards . About 4 1 3 , 200 cub ic  yards 

of fi l l  mater i a l  wo u l d  be req u i red to prov i de protect ion  aga i nst 

fl ood i n g .  

So l u tion  mi n i ng a t  Al l en dome to create 1 00 MMB o f  o i l  s torage 
capac i ty wou l d req u i re the removal of 20 . 8 X 1 06 cy of sa l t .  Con struc

t i o n  and operat ion  of the DOE dock fac i l i t ie s  in Freeport Harbor  wou l d 

commi t 1 4  acres . P i pe l i ne and we l l head pad con struct i on associ ated wi th 

t he devel opment of Al l en dome wou l d  req u i re another 296 acres to be 

d i s tu rbed d u r i ng cons truct i o n .  Much of th i s acreage ( 1 1 5  acres ) wou l d 

be revegetated dur i ng the operat ion p hase ; acces s  to the p i pel i nes  wou l d  

s t i l l  be req u i red . Operati on  of the bri ne d i ffuser i n  the Gu l f  wou l d  

con st i tute a m i nor  obstac l e  to navi gat i on i n  the area . 

For the l i fe of the proj ect , however ,  3 1  acres  ons i te and 1 29 acres 

offs i te for ma i ntenance of permanent surface fac i l i t i e s  and p i pel i ne 

r i ght-of-way wou l d be unavo i dab ly adverse ly  impacted . 

5 . 4 . 2 Wa ter Impacts 

Du ri ng  cons truct ion , some s i l tation  of the San Bernard R i ver wou l d  

be expected des p i te use  o f  ero s i on contro l techn i q ues . The San Berna rd 

R i ver , Jones Cree k ,  and the Brazos Ri ver Di vers ion  Channel  wou l d  a l so 

exper i ence some l ocal i zed water qua l i ty degradat i on as  a res u l t of 
p i pel i ne i n sta l l at ion  and buri a l . The impacts of water consumpt ion and 

br i ne  d i sposa l wou l d  be s imi l a r to tho se descri bed in paragraph  5 . 3 . 2 .  
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The impacts of dock con struct ion  and operation  wou l d be the same 

as those descri bed i n  paragraph  5 . 3 . 2 . 

A l arge bri ne or o i l  sp i l l ,  al though un l i ke ly ,  cou l d affect the 

water qual i ty of the San Bernard Ri ver , Jones Creek , the Brazos Di vers i on 

Channel , the l a kes  and ponds  at Bryan Mound , the I ntracoasta l  Waterway or 
the Gu l f  of Mexi co .  

5 . 4 . 3 Ai r and No i se Impacts 

Ai r qual i ty at the Al l en dome s i te wou l d be s l i ght ly affected dur i ng 

s i te preparat ion  and con struct ion ; impacts wou l d be s hort-term and 

confi ned to a rel ative ly  smal l area . Emi s s i o n  sources i nc l u de general 

constructi on veh i cl e s ,  dri l l i ng equ i pment  and fug i ti ve dust .  

Dur i ng fac i l i ty operati on s , s i gn i fi cant hydrocarbon emi s s i on s  cou l d 

resu l t from the transportation  and transfer of oi l . Under unfavorabl e 

condi t i on s , hydrocarbon concentrations  may exceed NAAQS as far as  1 3  

k i l ometers downwi nd of the DOE docks . 

No i se from s i te preparati on  and construction  cou l d adversel y impact 

approximate ly  1 6  res i dences south of the s i te ;  the impact wou l d be 

s hort- term and trans i tory i n  nature , however . ' No i se  impacts from 
operat ion  are not expected to be s i gn i fi cant .  

5 . 4 . 4  Ecosystem Impacts 

Devel opment of the Al l en dome s i te wou l d  i nc l ude the permanent 

d i sruption  of 1 2 5 acres  of coastal pra i ri e ,  two acres of fl u v i a l  wood
l ands , 20 acres of c l eared l and , and 1 2  acres of mars h .  

Raw-water wi thdrawa l from the Brazos Ri ver Di vers ion  Channel  

wou l d  resu l t  i n  a l os s  of phytopl ankton ,  zoop l an kton , and other smal l 

aquati c b iota unabl e to avo i d  the 0 . 5 ft/ sec i n ta ke stream . 

The effects of dock  con structi on  and bri ne d i s posal  are descri bed 

i n  paragraph  5 . 3 . 4 . 

Con struction  at  r i ver cros s i ng s  wou l d  affect the l oca l 

aquati c envi ronment .  



5 . 5  ALTERNATIVE  S ITE - WEST COLUMB IA DOME 

5 . 5 . 1 Land Impacts 

Approx i mate ly  232 acres i n  the immed i ate v i c i n i ty of the West 

Col umb i a  dome cand i date SPR s i te wou l d  be removed from i ts present use 

as  a graz i ng area for cattl e dur i ng  operat ion  of the Strateg ic  Petro l eum 

Reserve program. 

Access to the s i te wou l d  be contro l l ed by the DOE for reasons of 

safety and secur ity of the stored o i l . 

Grad i ng for s urface fac i l i t i es wou l d  i nvo l ve about 30 acres . These 

s urface fac i l i t i es i nc l ude an office  bu i l d i n g ,  a bri ne p i t ,  a pump hou se , 

roadways , dr i l l pads and an  eq u i pment yard . The fresh  water ma rs h at 

the s i te wou l d  be fi l l ed wi th about  63 , 000 cy of mater i a l . P i pe l i ne 

cons truct i o n  wou l d  req u i re excavat ion of 602 , 420 cy and wou l d  d i srupt 

a bo ut 450 acres . An add i t iona l  3 acres and 1 2 , 1 50 cy of fi l l  wou l d  be 

req u i red for p i pel i nes and dr i l l  pads for the backup bri ne i nj ect ion  

wel l s .  Operat ion  of the bri ne d i ffuser wou l d  create a mi nor obstac l e  

to nav i gat ion  i n  the area . 

Fo r the l i fe of the proj ect , however , 30 acres ons i te and 247 

acres offs i te for permanent s urface fac i l i t i e s  and p i pel i ne r i g ht-of

way wou l d be unavo i dab ly adverse ly  impacted . 

So l u t ion  mi n i ng at West Col umb ia  dome to create 1 00 ��B of o i l  
s torage capac i ty wou l d  requ i re the remova l o f  20 . 8  X 1 0

6 cy o f  sal t .  

Cons truction  a nd operat ion  effects o f  the dock fac i l i ti es i n  Freeport 

Harbo r  wou l d  commi t 1 4  acres . 

5 . 5 . 2 Water Impacts 

Duri ng p i pel i ne cons truct ion , some s i l tat ion  mi ght occur i n  Varner 
Cree k ,  Be l l Creek ,  J o nes Creek and the Brazos  R i ver D i vers i on Channel . 

S i te prepa rat ion  and construct ion  wou l d a l so affect Varner Creek desp i te 
u se of  eros ion  contro l  tech n i q ues . 

The effects of  wa ter cons umption , construct i on of the DOE docks i n  

Freeport Ha rbor and br i ne d i sposa l i n  the Gu l f o f  Mex i co wou l d be s im i l a r 
to those d i scus sed i n  paragraph 5 . 3 . 2 . 
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A l arge br i ne or o i l  sp i l l ,  a l though u n l i kely ,  cou l d  affect the 

water qua l i ty of Varner , Be l l or Jones Creeks , the Brazos Ri ver D i vers i on 

C hannel , the l a kes  and ponds at Bryan Mound , the I ntracoastal  Waterway 

or  the Gu l f  of Mex i co .  

5 . 5 . 3  Ai r and No i se Impacts 

The unavo i dabl e adverse impacts on  a i r  qual i ty i n  the v i c i n i ty of 

West Co l umb ia  dome from s i te preparat ion  and constructi on acti v i ti es , 

and from operat ion  and standby of the candi date fac i l i t i es , wou l d  be 

s imi l ar to those di scussed i n  paragraph  5 . 4 . 3 .  The c h i ef d i fferences 

wou l d  be the re l ocated br i ne pond emi s s i on s  and some add i ti o nal  fug i ti ve 

d u s t .  Approximate ly  f ive  res i dences wou l d experi ence a s hort- term i n

crea se i n  no i se dur i ng s i te preparat ion  and constructi o n .  

5 . 5 . 4  Ecosystem Impacts 

Devel opment of the West Co l umbi a  dome s i te wou l d  req u i re the ma i n

tenance of about  30 acres  of mars h ha bi tat for the l i fe of the Stra teg i c  

Petro l eum Reserve ; th i s  i s  a smal l fract i on o f  th i s  type of habi tat i n  

the v i c i n i ty .  Approx i mate ly  1 1 5  acres of coastal pra i r i e ,  1 1 2  acre s  of 

woodl ands and 1 7  acres of c l eared l and wou l d  be removed for the l i fe of 

the proj ect . 

A tota l  of 2 1 0 acres wou l d  be req u i red for p i pel i ne ri ght-of-way 

from West Co l umbi a dome to the SEAWAY Tan k  Farm , el imi nati ng the vegetati ve 

cover wi th i n the r i g ht-of-way , i ncreas i ng ero s i on , and decreas i ng primary 

p roducti v i ty .  

The effects o f  br i ne d i sposal  and dock con structi on are descri bed 

i n  paragraph 5 . 3 . 4 .  
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5 . 6  ALTERNAT IVE  S ITE - DAMON MOUND 

5 . 6 . 1  Land Impacts 

Approx imate ly  232 acres i n  the immed i a te v i c i n i ty of the Damon Mound 

candi date S PR  s i te wou l d be removed from i ts present use ( cattl e graz i ng )  

dur i ng operation  of the Strateg i c  Petro l eum Reserve . 

Ac cess to the s i te woul d be contro l l ed by the DOE for reasons of 

safety and s ecuri ty of the s tored o i l .  

Approx imate ly  30  acres  of the s i te wou l d  be graded for s urface 

fac i l i t i es ,  s uch  as the office bu i l d i ng ,  a bri ne pond , a pump hous e ,  d ri l l  

pads , p i pe l i nes , roadways and an equi pment yard . The s i te woul d be 

l ocated approximate ly  3/4 mi l e  from the town of Damon . An add i ti onal  471  

acres wou l d  be requ i red for the p i pel i ne and wel l head pad constructi on . 

Much  of th i s  l and wou l d  be returned to i ts present use fo l l owi ng  construc

t i on a l though operationa l  act i v i ti es woul d req u i re conti nued access to 

the p i pel i ne s .  Operation  of the bri ne d i ffuser wou l d  consti tute a mi nor 

o bstacl e to navi gat ion  i n  the immed i ate area . 

Leach i ng of 1 00 MMB of  storage capac i ty i n  the Damon Mound sa l t  dome 

wou l d  requ i re the remova l of 20 . 8 X 1 06 cub ic  yards of sal t .  Construct ion  

and operation  effects of the  doc k  faci l i t i es i n  Freeport Harbor wou l d  

comm it  1 4  acres . 

For the l i fe of the proj ect ,  however , 30 acres ons i te and 336 acres 

offs i te for permanent surface fac i l i ti e s  and p i pel i ne r i g ht-of-way woul d 

be unavo i dably  adversely impacted . 

5 . 6 . 2  Water Impacts 

S i te preparation  and construction  acti v i t ies  assoc iated wi th the 

devel opment of the Damon Mound s i te cou l d  adverse ly  affect the qual i ty 

of  Mound Creek desp i te the use of eros ion  contro l techn i ques . The 

proposed water s upply ,  bri ne d i sposal  and o i l  p i pel i nes wou l d  cross  

Va rner and  Bel l Creeks and  several i ntermi ttent streams between the 

s i te and the S EAWAY Ta nk  Fram . The water supp ly  and bri ne  d i sposal 

p i pel i nes woul d cros s  Jones Cree k ,  the Brazos Ri ver D i vers i o n  C hannel 
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and Unnamed La ke .  Impacts to Freeport Harbor from DOE dock con struct i on 

are i dentical  to tho se d i scus sed i n  paragraph  5 . 3 . 2 .  

A l arge bri ne o r  o i l  s p i l l ,  al though un l i kel y ,  cou l d affect the 

water qual i ty of Mound , Varner , Bel l or Jones Creeks , the San Bernard 

or Brazos Ri vers , l a kes and ponds at Bryan Mound , the I ntracoasta l  

Waterway or the Gul f of Mex ico .  

5 . 6 . 3 Ai r and  No i se Impacts 

Ai r qual i ty i n  the v i c i n i ty of the Damon Mound s i te woul d be s l i ght ly 

affected by s i te preparat i on and  constructi on  acti v i t i es ; i mpacts wou l d be 

s hort-term and confi ned to a rel ati vel y smal l area . Emi s s i on sources 

i ncl ude genera l construct ion  equ i pmen t ,  dr i l l i ng r i g  eng i nes and fug i t i ve 
dust . Dur i n g  operati ons , s i gn i ficant hydrocarbon  emi s s i on s  cou l d res u l t 

from the tran sportati on  and tran sfer of o i l . Under unfavorabl e cond i t ions , 

hydrocarbon concentrati on s  may exceed NAAQS as  far as  1 3  k i l ometers down

w ind  of the DOE docks . Add i ti onal  emi s s i on s  from con structi on of an 

8500-barrel fuel tan k  for use  i n  on-s i te power generati o n  wou l d  have no 

s i gn i fi cant impact on  a i r  qual i ty .  

I n creased no i se from s i te preparat ion a n d  constructi on  coul d 

tempora r i l y  impact approximate l y  57 res i dences i n  Damon . 

5 . 6 . 4  Eco system Impacts 

Devel opment of the Damon Mound s i te woul d requ i re the ma i n tenance of 

about  205 acres of coasta l  pra i r i e  habi tat wh i ch i s  presen tly used for 

cattl e g ra z i ng ; approx imate ly  1 36 acres of woodl ands , three acres of 

mars h ,  one acre of barr i er  fl at , and 2 1  acres  of cl eared l and for the 

l i fe of the proj ect . P i pel i ne r i g ht-of-way from Damon Mound to the 

SEAWAY tan k farm woul d requ i re 1 58 acres of pra i r i e  grass l and and 1 36 
acres of fl u v i a l  woodl and . 

No known s i gn i fi cant  breedi ng or nest i ng  s i tes  exi st on  Damon Mound , 

nor are any threatened or endangered s pec i e s  known to exi st  at the s i te .  
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5 . 7  ALTERNAT IVE S I TE - NASH DOME 

5 . 7 . 1  Land Impacts 

Approx imate ly  206 acres in the immed i a te v i c i n i ty of the Nas h  dome 

cand i date S PR s i te wou l d be converted from i ts present use  ( crop produc

t i o n )  d ur i ng operat i on of the Strateg i c  Petro l eum Reserve program . 

Access to the s i te woul d be contro l l ed by the DOE for reasons of 

s afety and secur i ty of the sto red o i l . 

Approx imately 30  acres of the s i te wou l d  be graded for s urface 

fac i l i t i es ,  s uch  as  the offi ce bu i l d i ng ,  a bri ne pond , a pump house 

and an eq u i pment yard . An add i ti onal  603 acres wou l d be requ i red for 

the p i pel i ne and we l l head pad construct i o n .  Much  of th i s  l and wou l d be 

returned to i ts present uses fo l l owi ng  construct ion a l though operati ona l 

act i v i ti es wou l d requ i re conti nued access  to the p i pel i nes . Operati on 

of  the br i ne d i ffu ser wo u l d  create a mi nor obstacl e to nav i gat ion on i n  

the area . 

Leach i ng of 1 00 MMB of stored capac i ty i n  the Na s h  sa l t dome woul d 

req u i re the removal 20 . 8 X 1 06 cub i c  yards of sa l t .  Construction and 

operat ion effects of the dock  fac i l i ti es i n  Freeport Harbor  wou l d  commi t 

1 4  acres . 

For the l i fe of the proj ect , however , 30  acres ons i te and 361 acres 

offs i te for permanent surface fac i l i t i es and p i pel i ne r i ght-of-way 

wou l d  be unavo i dab ly  adverse ly  impacted . 

5 . 7 . 2  Water Impacts 

S i te p reparation  and con struction  acti v i ti es associ ated wi th the 

devel opment of the Nas h  dome s i te coul d adversely affect the qual i ty of 

Tu rkey and Cow Creeks desp i te the use of eros i on contro l  techn i ques . 

The proposed water supp ly , br i ne d i sposal and  o i l  p i pel i nes woul d cros s  

Cow ,  Varner ,  and Bel l Creeks and severa l i n termi ttent streams between 
the s torage s i te and the S EAWAY Tan k  Farm . The water supp ly  and bri ne 

d i sposal  p i pel i nes wou l d  cross  Jones Cree k ,  the Brazos  Ri ver D i vers i on  

C hannel and  Un named Lake .  Impacts to Freeport Harbo r  from DOE dock 

construct ion  are i denti ca l  to those d i scu s sed in paragraph 5 . 3 . 2 .  
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A l arge bri ne  or  o i l s p i l l ,  a l though  un l i kel y ,  cou l d affect water 

resources i n  Cow , Varner , Bel l or  Jones Creeks , the Brazos Ri ver 

Di vers i o n  Channel , l a kes and ponds at Bryan Mound , the I ntracoasta l 

Waterway or  the Gu l f of Mexi co . 

5 . 7 . 3  Ai r and No i se Impacts 

Ai r qua l i ty i n  the v i ci n i ty of the Nash dome s i te wou l d be s l i g ht ly 

affected by s i te preparati on and construct i on acti v i ti es ; i mpacts 
woul d  be s hort- term and confi ned to a rel ati vely smal l area . Emi s s i on 

sources i nc l ude general construct i on equi pment ,  dri l l i ng r i g  eng i nes 

and fug i ti ve dust .  Dur i ng operati ons , s i gn i fi cant  hydrocarbon emi s s i on s  

cou l d  res u l t from the tran sportati on a nd  transfer of  o i l . Under u n 

favorabl e cond i t ions , hydrocarbon concentrations  may exceed NAAQS as far 

as 1 3  k i l ometers downwi nd  of the DOE Docks . Add i ti ona l emi s s i on s  from 
the constructi on of an 8500-barrel fuel tan k  for use  i n  on-s i te power 

generati on wou l d  have no s i gn i fi cant impact on a i r  qual i ty .  

I n creased n o i s e  from s i te preparati on and con structi on  wou l d have 

no s i g n i fi cant impact as  there are no pri vate res i dences i n  the immedi ate 

vi c i n i ty of the s i te .  

5 . 7 . 4  Eco system Impacts 

S i te acti v i ti es at the Nash dome s i te wou l d  requ i re the mai ntenance 

of about 1 82 acres of coastal pra i ri e  wh i ch i s  presently used for crop 

producti on ; approximately  1 58 acres of woodl ands , three acres of 

mars h , one acre of barr i er fl at and 47 acres of cl eared l and . P i pel i ne 

ri ght-of-way from Nas h  dome to the SEAWAY Tan k  farm wou l d requ i re 1 65 

acres of pra i r i e  gra s s l and and 1 58 acres of fl u v i a l  woodl and . 

No known s i g n i fi cant breedi ng or nesti ng s i tes exi st  on Nash dome , 

nor are any threatened or  endangered s pec i es known to exi st  at the s i te .  
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Chapter 6 . 0 

RELATIONSH I P  BETWEEN LOCAL SHORT-TERM USE OF THE ENV I RONMENT 

AND MA INTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTI V I TY 

Th i s  chapter descri bes the rel at i ve ly  s hort-term uses of the l ocal 

env i ronment that  are impl i c i t  in the construction and operation of the 

proposed S PR o i l  s torage fac i l i t i es at the Bryan Mound , Al l en dome , 

West Col umb i a  dome,  Damon Mound or Nas h dome (Seaway Group ) cand i date 

s i tes and the expected effects on ma i ntenance and enhancement of l ong-term 
producti v i ty .  Based on  the analyses i n  the previous  chapter of th i s  

E I S ,  i t  i s  conc l uded that the proposed uses o f  the proposed s i te and 

i ts envi rons  wou l d  not s i gn i f icantly affect the l ong-term producti v i ty 

of  the envi ronment under normal cond i ti ons . 

The princ i pa l  s hort-term use of the sel ected Seaway Group  s i te 

wou l d  be for the undergro und storage of petro l eum. Th i s  s torage wi l l  

enhance the s hort- term ava i l ab i l i ty of petro l eum resources s ho u l d  the 

na t ion ' s  fore ign  s uppl i e s  be reduced or i nterrupted , and wou l d  prov ide  

a meas ure of stab i l i ty and  secur i ty to our economy and  to our national  

wel l - be i ng .  

The expans ion of Bryan Mound or devel opment o f  an a l ternati ve s i te 

for underground o i l  s torage wou l d add 1 00 MMB to the Strateg i c  Petro l eum 

Reserve System. W i th the add i tion  of th i s  o i l  storage capac i ty to the 

ex i st ing capac i ty of 63 MMB presently in use at Bryan Mound , the Seaway 

Group  of candi date s i tes  wou l d  account for approx imate ly  33 percent of 

the storage req u i rements deta i l ed in the Energy Pol i cy and Con servation 

Act of 1 97 5 .  

There i s  n o  ev idence from current experi ence i n  the Uni ted States 

to i n d i cate that any env i ronmenta l s tres ses wou l d  res u l t from under
ground o i l  s torage .  Long-term stud i es and experi ences in European 
countr i es i nd i cate that no harmful effects can be expected us i ng  current 

techno l ogy .  
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W i th adequate safety precauti ons to prevent acci denta l spi l l s ,  and on

goi ng mon i tori ng programs to detect the l ea kage of oi l ,  no l ong-term 

harmfu l effects are expected . 

I t  i s  recogni zed ,  however , that chroni c  or h i g h- l evel po l l uti on 

from acci denta l sp i l l s  cou l d have adverse i mpacts i n  certai n  areas . 

I t  i s  d i ffi cu l t  to quanti fy these impacts or to estimate the s hort- or 
l ong-term effects of a major o i l s p i l l  s i nce these effects wou l d  depend on 

the l ocat ion and rate of the sp i l l . Data on average s p i l l  rates and 

maximum credi b l e sp i l l  i mpacts i ndi cate that any s i g n i f i ca nt envi ronmental 

damage s hou l d be l ocal i zed and not affect reg i onal env i ronmenta l resources . 
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6 . 1 EFFECT ON NATIONAL AND REGI ONAL ECONOM I C  P RODUCTIV I TY 
Devel opment and use  of one of the cand i date SPR  s torage s i tes wou l d prov ide  an i ncreased potent i a l  of 1 00 mi l l i on  barrel s  of petro l eum for the 20-25  year operati ng l i fe of the faci l i t i es . Th i s  o i l  wou l d prov i de a measure of certa i nty i n  meet i ng projected nat i onal energy needs for a l im i ted time i n  the event of  an o i l import reduction or i nterrupt i o n .  

The s torage of  petro l eum wou l d  thus i ncrease avai l abl e s tandby energy. The benefi c i a l  effects on economi c product i vi ty wou l d  be l arge compared wi th the l os s  of sa l t resources from sol ut i on mi n i ng or the l os s  of s i te l and for other potent i a l  uses , primari l y  
agr i cu l ture . 

The most  noti ceabl e s hort-term effect wou l d  be an i ncreased 
demand on supp l i es ( s uch as  dri l l i ng ri g s , p i pe and s heet meta l 
needed for construction , and i ncreased payrol l s ) . The on ly  s hort
term econom i c  effect attri butabl e to the devel opment of Bryan Mound wou l d  be the l os s  of bri n i ng operati ons by Dow Chemi ca l Company . 
The s hort-term econom i c  effects for Al l en dome , West Co l umbi a  dome 
and Damon Mound wou l d  be the l os s  of pas ture for cattl e .  ( An 
add i ti onal economi c l os s  at Al l en dome wou l d  i nc l ude the potent i a l  
for devel opment of hous i ng a l ong the San Bernard R i ver . ) The s hort
term econom i c  l os s  for Nash  dome wou l d  be the l os s  of farm production . B ri ne d i s posa l  wou l d  i mpact shrimp fi s heri es  i n  the v i ci n i ty of the 
proposed di ffuse r .  
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6 . 2  ADVERS E  IMPACTS ON P RODUCT IV ITY 

6 . 2 . 1 Impacts on  Land Use 

The construct ion  and operati ons  associ ated wi th devel opment of, 

petro l eum storage at the candi date s i tes wou l d  commi t a l os s  of 

1 00 MMB of sa l t reso urces . The Bryan Mound s i te has been u sed extens i ve ly  

for  bri ne production  by Dow Chemi cal Company for many years . At 

presen t ,  however ,  most  of these operati ons have been reduced or hal ted 

at B ryan Mound . The l arge number of commerci a l ly  expl o i tabl e sa l t 

domes i n  or  near the Gu l f  of Mexi co and the q uanti ty of sa l t at these 

sources make i t  unl i kely that use of Bryan �lound for oi 1 s torage wou l  d 

curta i l future sa l t or  bri ne producti on . Sal t i s  not bei ng produced 

at Al l en ,  West Col umbi a ,  Damon Mound or Nash  sal t domes . 

The s urface area that wou l d  be di s rupted by devel opment of the 

B ryan Mound , Al l en dome , West Col umbi a  dome or  Damon Mound S PR  fac i l i t i es 

i s  currently used as  g raz i ng and pas tu re l and . Th i s  u se  wou l d  be ended 

for the l i fe of the proj ect but cou l d be res umed fol l ow ing  the termi nation  

and abandonment of the faci l i ty .  The  s urface area that  wou l d be d i s rupted 

by the devel opment of Nas h  dome SPR  fac i l i t i es i s  used as farml and . 

No u n i q u e ,  threatened , or endangered s peci es of p l ants or  an imal s 

shou l d be affected by the proj ect . 

6 . 2 . 2  Impacts on Water Use 

Construct ion  and operati on of the proj ect i s  not expected to be 

detrimenta l  to commerc ia l  or recreational  uses  of any of the water 

resources i n  the v i c i n i ty of Bryan Mound , Al l en ,  West Col umb i a ,  

Damon Mound or  Nash domes . 

6 . 2 . 3 Impacts on  A i r Resource Uses 

Uncontrol l ed hydrocarbon emi s s i ons from tan kers duri ng o i l  transfer 

and transportati o n , wou l d  produce a s i g n i ficant i ncrease  i n  atmospheri c 
hydrocarbon l oad i ng i n  the v i c i n i ty of the transfer termi nal s .  S i nce 
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ambi ent concentrati on s  of non-methane hydrocarbons  i n  the v i c i n i ty of 

Freeport o ccasi onal l y  exceed the 3 hour Nati onal Amb i ent Ai r Qual i ty 

Standard � the add i t i onal  hydrocarbon l oad i ng cou l d  affect the sel ecti on 

of future i ndustr i a l  s i te s  i n  the area . 
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CHAPTER 7 . 0  

I RREVERS I BL E  AND IRRETRI EVABLE COMM ITMENT OF RESOURCES 

7 . 1  I NTRODUCT ION 

Resources that are i rrevers i bly commi tted by the proposed acti on 

are those tha t ca nnot be a l tered at some l a ter t ime to resto re the i r  

o r i g i nal val u e .  S u c h  resources are con s umed a n d  are not recoverabl e for 

s ubsequent use . 

The types of resources affected by the underground s to rage of crude 
o i l  can be descri bed as : 1 )  materi a l  resources ( for  exampl e ,  renewabl e 
and nonrenewabl e ma ter i a l s consumed i n  con struct i on and operat ion ) ;  and 
2 )  natu ral  resources , i nc l ud i ng any recogn i zed benefi c i a l  uses of the 

env i ronment . 

Re sources that may be i rrevers i bly  commi tted are :  1 )  pl ants and 
., 

a n ima l s  destroyed on  and aro und the s i te ;  2 )  construct ion ma teri al s and 
energy that cannot be recovered or recycl ed ;  3) mater ia l s con s umed or  

reduced to waste products ; and  4 )  l and area s removed from present uses . 

The fol l owi ng paragraphs deta i l  resource commi tments req u i red for 

the expan s i o n  of the Seaway Group SPR from i ts earl y storage capaci ty of 
63 MMB . Ta bl e 7 . 2- 1  compares the resource comm i tments for the proposed 

and  a l terna t i ve s i tes . 
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7 . 2  SUMMARY OF I RREVERS I BLE AND I RRETRI EVABLE COMM ITMENT OF RESOURCES 

7 . 2 . 1 Land  

Proposed devel opment of  the Bryan Mound s i te wou l d  requ i re 425  

acres to be restr i cted from present u se ,  221 of wh i ch wou l d be graded 

and excavated for s i te fac i l i t i es both wi th i n  the 240 acre fenced area 

and for offs i te bri ne d i s posal , raw water and crude o i l  p i pel i ne systems . 

Dur i ng  operati o n , the fenced area and p i pel i ne r i ghts-of-way wou l d 

requ i re 275  acres , but ,  for the l i fe of the project , on l y  65 acres wou l d 
be unavo i dab ly  impacted due to permanent surface fac i l i ty s tructures and 

p i pel i ne r i g hts-of-way. P i pel i ne r i ghts-of-way cou l d  pos s i bl y  be 

converted to other uses , l eav i ng on ly  26  acres of l and i rretr i evably 

l o st to permanent structures . 

Devel opment of a l ternati ve s i tes i n  the Seaway Group wou l d  i n vol ve 

l and  commi tments as fo l l ows , compared to the proposed expans ion  at Bryan 

Mound : 

Bryan Al l en ��est  Col umbi a Damon Nash 
Mound Dome Dome �10und Dome 

Land restr i cted from present 
use ,  acres  425 494 699 81 7 

Area graded and excavated for 
s i te fac i l i t i es ,  acres 221 341 497 61 5 

( S i te fenced area , acres ) ( 240 ) ( 1 84 ) ( 232 ) ( 232 ) 

Area requ i red for operati o n , acres 

-Tota l fenced area or 
restri cted R . O . W . 275  31 3 479 568 

-Si te fac i l i ti es or 
restri cted R . O . W .  65 1 60 277 366 

Land i rretr i evabl y commi tted , 
acres 26 43 42 47 

7 . 2 . 2  Ai r 

The expected short-term effects of con struct ion and operat ion  on 

a i r  resources are descri bed i n  Sect ions  4 . 3 through 4 . 7 .  Uncontro l l ed 

venti ng  duri ng the transfer of o i l  to and from the s torage caverns wou l d  
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res u l t i n  rel ea ses of hydrocarbon vapors . Other atmos pher i c  rel eases 

a re of rel at i ve ly  m i no r  s i g n i fi cance .  No  i rrevers i b l e  commi tments of  

a i r  resources i n  the  reg i on co u l d occur  for the  proposed expans ion  of  

the Seaway Group  S PR .  

7 . 2 . 3  Water 

Expans i o n  of the Bryan Mound SPR s i te as the proposed devel opment 

wou l d requ i re the l each i n g  of 1 00 MMB of new capac i ty for the s i te 

des i g n  total of 1 63 MMB . Leach i ng the new cavern s pace woul d requ i re 

700 �lMB of raw water . As sum ing  that f i ve fi l l -and-wi thdrawa l cycl es are 
requ i red dur i ng the l i fe of the project , an addi t i onal  500 MMB of raw 

water wou l d  be used for o i l  d i spl acement ,  for a tota l of 1 200 MMB 

( 5 . 04 x l Ol a  gal l ons ) .  Th i s  water woul d be i rretri evabl e i n  i ts ori g i na l  

l ow- sa l i n i ty form , as  bri ne wou l d be  formed i n  the caverns by sal t 

so l uti on . 

Water for Bryan Mound  wou l d be obta i ned from the Brazos  Ri ver 

Di vers ion  Channel , wh i ch ha s a mean da i l y  fl ow of 8357 cub ic  feet per 

s econd . Over the project l i fet ime of approximatel y 25  years , the Bryan 

Mound  expan s i on wou l d  use  0 . 1 3  percent  of the r i ver  fl ow of 3 . 94 x 1 0 1 3  

gal l on s .  The l o s s  of th i s  vol ume of water over the l i fe of the project 

i s  i n s i g n i fi cant .  

Con struction  of any of the a l ternat i ve s i tes wou l d a l so  req u i re 

l each i ng of 1 00 MMB of new capac i ty ;  water wou l d be requ i red from the 

Brazos R i ver D i vers i on Channel in the same quanti t i es as for Bryan 

Mou nd .  

7 . 2 . 4  Ecosystems and Spec ies 

Con structi o n  of the proposed crude-o i l s to rage fac i l i ty and the 

a s soc i ated docks and p i pel i nes  woul d resu l t  i n  ha b i tat  a l terations . 
Dur i n g  construct ion , there wou l d be a temporary di spl acement and/or l o s s  

of p l a nts a nd  an imal s from both on- s hore a nd  off-shore p i pel i ne ri ghts

of-way . O i l -fi l l  o perations  and resu l t i n g  bri ne d i s posal  wou l d a l so 

ha ve temporary effects on mar i ne b i ota . Effects d ur i ng  standby operation , 

however ,  wou l d be m i n imal . 
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The cumu l ati ve effects of faci l i ty con structi on and operat ion on 

the b i ot i c  commun i ty wou l d  be mi n i mal to i n s i gn i fi cant when the total 

popu l ati on and producti v i ty of the area i s  eval uated . No endangered , 

threatened , or u n i que wi l d l i fe or vegetation  spec i es wou l d  be affected 

by the proposed acti o n . 

At Bryan Mound , 26 acres of cl eared l and wou l d be conti nuou s ly  

c l eared of obstructive vegetation  for the durat ion  of  the p roject d ue  to 

permanent surface fac i l i t i es and must be con s i dered i rretri evabl e .  

At the a l ternati ve s i tes , the l and con s i dered i r retr i evabl e for 

other u ses for the durati on of the proj ect wou l d amount to the fo l l owi ng  

total s :  1 7  acres of cl eared l a nd , and 26 acres of coastal pra i ri e  for 

Al l en dome ; 1 4  acres of cl eared l and , 3 acres of coastal  pra i r i e , and 

25 acres of mars h for West  Col umb i a  dome ; 1 4  acres of c l eared l and , and 

3 3  acres of coastal pra i ri e  for Damon Mou nd ; and 39 acres of c l eared 
l and and 3 acres of coastal prai r i e  for Nas h  dome . 

7 . 2 . 5  Materi a l  

7 . 2 . 5 . 1  Constructi on  Mater i a l s 

Mo st of the concrete , steel and other materi a l s u sed for constructi on 

of the s i tes , p i pel i nes  and doc ks may be phys i cal ly ( though often not 

econom i cal l y )  retri evabl e .  These mater i a l s mus t ,  however ,  be con s i dered 

as an i rretri evabl e commi tment of resources s i nce val i d  est imates of 

the i r  sal vage cannot be made at th i s  t ime . Estimates of con structi on 

materia l  i rretr i evabl y commi tted tota l about  20 , 000 ton s  of steel and 

30 , 000 tons  of concrete for the Bryan Mound  s i te .  At Al l en dome , the 

est imates are 35 , 000 tons  of steel and 32 , 000 tons  of concrete . Est imates 

for the other s i tes are : West  Col umbi a  dome , 5 9 , 000 ton s  of steel and 

33 , 000 ton s  of concrete ; Damon Mound , 73 , 000 tons  of s teel and 35 ,000 
ton s  of concrete ; and Nas h  dome , 74 , 500 tons  of s teel and 35 , 000 tons  of 
concrete . 

7 . 2 . 5 . 2  Sa l t  

D i s posal  of bri ne from so l ut i on mi n i ng i rrevers i bly  comm i ts the 

so l i d  sa l t  resource . However , many other sa l t domes , beds , and  depos i ts 
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are present throughout the country ,  and the 38 mi l l i on ton s  of sa l t 
commi tted at Bryan Mound or the a l ternati ve s i tes woul d not have a 

s i gn i fi cant impact on tota l avai l ab i l i ty .  

7 . 2 . 5 . 3  Oi l 

For the f i ve fi l l -wi thdrawa l cycl es  pl anned for the proposed 

system , the tota l poten tia l l y  s tored o i l i s  500 MMB of crude o i l  at 

Bryan Mound or the a l ternat i ve s i tes . As s um i ng that o i l l osses  through 

i n compl ete recovery , evaporation , and s p i l l s  cou l d tota l a bout 0 . 03 
percent of the potent i a l  s torage capac i ty ,  a tota l of 1 50 MB of crude 

o i l mi g ht be i rretri evabl e from storage at Bryan Mound or an a l ternati ve 

s i te .  

7 . 2 . 6  Energy 

The energy consumed duri ng s i te con struction and operati on i nc l udes 

that req u i red to supp ly  mater i a l s ,  prepare and operate the s i te ,  trans 

port the crude o i l ; i t  a l so i nc l udes l o s ses of  crude o i l  d ur i ng  transport 

and s torage .  Tabu l ated g ross energy commi tments i nc l ude : 

Acti v i ty 

Con struct ion  

Labor 
Eq u i pment 1 Steel ( 2 0 , 000 ton s ) 2 Concrete ( 30 , 000 tons ) 

O i l  Hand1 i ng 

Tan ker Tran�port 3 ( 4 . 6 x 1 0  ton -mi l es ) 
Load i ng , Unl oad i ng ,  Water 

Supp ly  and Br i ne  D i s posal  

Mi l l i on s  of BTU 

( i ncl udes energy l ost  
i n  conver s i on ) 

1 00 , 000 
400 , 000 
800 , 000 
1 80 , 000 

1 , 480 , 000 

1 , 71 0 , 000 

2 , 21 0 , 000 

3 , 920 , 000 

1 Req u i res  40 MMBTU per ton for manufacture . 

2 Req u i red 6 MMBTU per ton for manufacture . 

3Ca 1 cu 1 ated at 750 BTU per ton -mi l e . 
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The tabu l at ions  i nd i cate that about  1 , 480 , 000 MMBTU wou l d  be 

cons umed i n  constructi ng the proposed system at Bryan Mound and 3 , 920 , 000 

MMBTU wou l d  be expended i n  hand l i ng the o i l through  fi ve sto rage cycl es . 

I n  terms of crude o i l  equ i va l ence content ( 5 . 5 MMBTU/barrel ) ,  the 

potent i a l  o i l  resource use i s :  

Con struct ion  - 0 . 062% of potent i a l  cavern s torage 
capa c i ty ( 270 , 000 bbl ) 

Hand l i ng ( 5  cycl es ) - 0 . 1 6% of potent i a l  cavern 
storage capaci ty ( 7 1 0 , 000 bbl ) 

Oi l not recovered from caverns - 0 . 0046% of poten-
t i a l  cavern s torage capac i ty ( 20 , 000 bbl ) 

Oi l re l eased by evaporation  duri ng trans portat ion -
0 . 023% of  potent ia l  cavern s torage capac i ty ( 1 00 , 000 bbl ) 

Spi l l  expectat ion  dur ing  project l i fetime - 0 . 00060% 
of potenti a l  cavern storage capac i ty ( 2 , 600 bbl ) 

Total - 0 . 22% of potent i a l  s torage capac i ty of 
500 MMB ( 1 , 1 02 , 600 bbl ) 

The energy used i s  i rretri evabl e .  I t  represents an i n vestment  of 

approximate ly  0 . 22 percent of the storage capaci ty to hel p prevent  

future dras ti c reduct i ons  i n  energy avai l ab i l i ty as  a res u l t of arbi trary 

dec i s i on s  by fore i g n  s u ppl i ers . 

The energy expended for con structi on and operat ion at  any of the 

a l ternat i ve s i tes i s  s ummari zed i n  Tabl e 7 . 2 - 1 . The d i fferences i n  

energy requ i rements depend o n  the d i stances over wh i ch the o i l i s  hand l ed 

and the vo l umes hand l ed .  

7 . 2 . 7 Labo r  

To construct a n d  operate the Bryan Mound cand i date s i te for 20 

years , approximate l y  347 man-years of effort wou l d be req u i red . Thi s  

i nvo l ves a pprox imatel y  327 man-years of effort for construct i on and 
i n i t i a l  fi l l  and approximate ly  20  man-years of operati onal  effort . Th i s  

uti l i zat i on of manpower wou l d  not be avai l abl e for other uses  and wou l d  
be i rretri evabl e .  
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TABLE 7 . 2- 1  Resource commi tments for Seaway Group ca nd i date s i te s . 

RESOURCE 

Land -Land Removed from Present Use 

-Land I rr�trfevab ly COll'JTli t ted 

Water -Wa ter Used Du r i ng Proj ect L i fet i me 

Mater i a l  -Construc t i o n  Mater i a l s  - Steel ----

- Concrete 

- Sa l t  

Energy -Labor and Equ i pment for Co nstruction 

-Oi l Hand l i ng by Tanker 

-Oi l Transfers , Raw Water Supply and Br i ne 
D i sposal 

Energy -Construc t i on 

Equ i val ence -Oi l Hand l i ng 

-Oi l Not Recovered 

-Oi l Re l eased by Evapora t i on 

-S�i l l  Expectation ( T a b l e  4 . 2-2 ) 

Total  

-Percent o f  Poten t i a l  Storage Capaci ty 

-Potent i a l Storage Capaci ty 

labor -Manpower Required for Construct i on 

-Manpower Requ i red for Opera t i on 

-Total Manpower 

UN I TS 

I\cn�s 

Acres 

MMB ( r )  1 

Tons 

Tons 

MM Tons 

MMBTU 

MMBTU 

MMBTU 

bbl ( X )  2 

bbl ( X )  
b b l  ( % )  
b b l  ( % )  
bbl ( % )  
bbl 

( % )  
MMbbl 

man-years 

man-years 

man-years 

l Raw water source for a l l s i tes - Brazos R i ve r  D i ve r s i o n  Channe l 

2 percent of potenti a l  storage capaci ty 

BRYAN MOUND ALLEN DOME --------

425 494 

26 43 

1 , 200 ( 0 . 1 3) 1 ,200 ( 0 . 1 3 )  

2 1 , 000 35 ,000 

30 ,000 32 ,000 

38 38 

500 , 000 600 ,000 

1 ,965 ,000 1 , 965 ,000 

2 , 540 , 000 3 , 905 , 000 

2 7 5 , 000 ( 0 . 05 5 )  400 ,000 ( 0 . 080 ) 

81 7 , 000 ( 0 . 1 6 )  1 ,070 , 000 ( 0 . 2 1 ) 

23 ,000 ( 0 . 004 6 )  23 ,000 ( 0 . 0046 )  

1 1 3 , 000 ( 0 . 02 3 )  1 1 3 ,000 ( 0 . 0 2 3 )  

3 , 000 ( 0 . 00060 ) 3 , 700 ( 0 . 00074 ) 

1 , 231 ,000 1 , 609 , 700 

( 0 . 25 )  ( 0 . 32 )  

500 500 

327 378 

20 463 
347 841 

WEST COLUMB I A  DOME DAMON MOUND NASH DOME ---- ------

699 8 1 7  823 
42 4 7  4 2  

1 , 200 ( 0 . 1 3 )  1 , 200 ( 0 . 1 3 )  1 , 200 ( 0 . 1 3 ) 

59 , 500 7 3 , 000 7 4 ,500 

33 ,000 35 ,000 35 ,000 

38 38 38 
700 , 000 700 ,000 700 ,000 

1 , 965 ,000 1 , 96 5 , 000 1 , 965 ,000 

6 , 620 , 000 8 , 1 75 ,000 8 , 355 ,000 

600 ,000 ( 0 . 1 2 )  7 00 , 000 ( 0 . 1 4 )  7 1 0 ,000 ( 0 . 1 4 )  

1 , 560 , 000 ( 0 . 3 1 ) 1 , 87 5 , 000 ( 0 . 3 7 )  1 ,875 ,000 ( 0 . 38 )  

23 ,000 ( 0 . 004 6 )  23 ,000 ( 0 . 0046) 23 ,000 ( 0 . 0046 ) 

1 1 3 ,000 ( 0 . 023 ) 1 1 3 ,000 ( 0 . 02 3 )  1 1 3 ,000 ( 0 . 023)  

3 ,800 ( 0 . 00076 ) 3 , 900 ( 0 . 00078) 3 , 900 ( 0 . 00078) 

2 , 299 , 800 2 ,684 , 900 2 , 724 , 900 

( 0 . 46 )  ( 0 . 54 )  ( 0 . 54 )  

500 500 500 

427 440 435 

6 1 4  6 1 4  6 1 4  

1 ,04 1 1 , 054 1 ,049 



7 . 2 . 8  Capi tal  

The co st  of constructi ng  and operat i ng  the faci l i ty over the proj ect 

l i fes pan woul d represent money for equ i pment and manpower wh i ch i s  

essenti a l l y  i rretr i evabl e .  These costs are we i g hted aga i n s t  the pos s i bl e  

severe econom i c  l os s  wh i ch the country wou l d  i ncur  i f  no prov i s ions  were 

made agai nst  o i l  emba rgos . 

7 . 2 . 9  Summary 

Tabl e 7 . 2- 1  i s  a comparat ive summary of the commi tment of resources 

requ i red to devel op any of the Seaway Group  SPR s i tes . 
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CHAPTER 8 . 0 

SUMMARY OF PROPOSED AND ALTERNATIVE  ACT IV IT I ES 

8 .  1 I NTRODUCTI ON 

Th i s  secti on s ummari zes the proposed and a l ternati ve faci l i t i es at 

the 5 cand i date s i tes of the Seaway Group SPR . The maj or s tructura l 

requ i rements of each s i te are summari zed i n  Tab l e  8 . 1 - 1 . 
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TABLE 13 . 1 - 1  S ummary of ma.i or  s tructura l  reau i rements o f  each SPR  
candi date s i te .  

Bryan A l l en West Damon Nash 
Mound Dome Col umbi a  t�ound Dome 

Expans i on Capa c i ty 1 00 MMB 1 00 1 00 1 00 1 00 
Number of New Cavi ty 

Wel l s  1 2  1 2  1 2  1 2  1 2  
New Water P i p e l i nes 

to s i te a mi 1 2 . 1  27 . 1  36 . 4  36 . 7  
New Wa ter P i pe l i nes 

on s i te 3 . 3  m i  3 . 3  3 . 3  3 . 3  3 . 3  
New O i l  P i pe l i nes to 

to s i te 0 . 6  mi 1 2. 7  27.  7 3 7 . 0  37 . 3 
New O i l  P i pe l i nes 

on s i te 3 . 3  m i  3 . 3  3 . 3  3 . 3  3 . 3  

New Docks 2 2 2 2 2 
New Br i ne d i spos a l  

1 i ne t o  Gu l f  7 . 5  m i  1 9 . 6  34 . 6  43 . 9  44 . 2  
New Parti a l  Backup 

Bri ne i njection 
wel l s  a 3 3 3 3 

Bri ne p i pel i ne to 
i njection wel l s  a mi 1 . 9 2 . 3 2 . 9  2 . 5  

P l a n t  Con trol 
Faci 1 i t i es exi sts new new new new 

Bri ne P i t  ex i s ts 1 00 , 000 BBl 1 00 , 000 BBl 1 00 , 000 BBl 1 00 , 000 BBl 

Oi l S u rge Ta n ks 4 4 4 4 4 
e x i s t  (exi s t  a t  ( e x i s t  a t  ( e x i s t  a t  ( e x i s t  a t  

B ryan Mound ) Bryan Mound ) B ryan P10und) Bryan Mound) 

B l an ket Oi l Tan k  a 1 1 1 1 
P r i me Hater Tan k  a 1 1 1 1 
Power Generator Fuel 

Tan k  a a a 1 1 
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8 . 2  NO-ACTI ON 

A descri pti on of the no-acti on a l ternati ve and i ts impacts , as i t  

appl i es to the enti re program , i s  provi ded i n  the Programmat i c  E I S  

( FES-76-2 ) .  Wi th i n  the S P R  program , a dec i s i on not to expand the 

Bryan Mound fac i l i t i es wou l d  resu l t  i n  the deve l opment of one of the 

other cand i date s i tes to take i ts p l ace . I n  that case , the impacts 
des cri bed i n  Section  3 . 0  of the Bryan Mound E I S  ( FES 76/77-6 ) and i ts 

J u ly , 1 977  Suppl ement wou l d  be ma i nta i ned . However , a dec i s i on not to 
devel op B ryan Mound woul d resu l t i n  other impacts : those associ ated 
w ith  the a l te rnate fac i l i ty .  S i nce a l l the cand i date s i tes are a l so 

l ocated i n  the Gu l f  Coast reg ion , many of the impacts re su l t i ng from 

devel opment of a repl acement s i te wou l d  be substant ia l ly  the same as 

those for B ryan Mound . Deta i l ed impacts of  any part i cu l a r  fac i l i ty 
are very s i te-s pec i fi c , however , and are d i s cussed i n  the sect i on for 

that s i te .  
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8 . 3 S UMMARY OF ACT I V I T I ES AT BRYAN MOUND - PROPOSED S ITE  

P roposed Act i v i t i es 

To create 1 00 MMBof add i ti ona l storage space at Bryan Mound up to 

1 2  new cavern wel l s  wou l d  be dr i l l ed on the s i te . Each wel l woul d req u i re 

g ra d i ng approximately 1 acre of c l eared l and for a dri l l  pad and road 

acces s .  After comp l eti on  of the wel l ,  l eac h i ng of the sal t to create a 

s to ra ge cavern wou l d  beg i n .  Raw water wou l d  be wi thdrawn from the 

Brazos Ri ver Di vers ion  Channel at the earl y storage phase i nta ke structure , 

l ocated about 2 mi l es from the Gu l f  of Mex i co .  The raw water wou l d  be 

i nj ected i nto the wel l s ,  where it wou l d  d i s so l ve sal t from the cavern 

wa l l s  ( t h u s  forming  br i ne )  and d i sp l ace bri ne al ready produced i n  the 

cav i ty .  B r i ne  d i sp l aced from the cav i t ies  wou l d  go fi rst to the bri ne  

p i t ,  where so l i d s  wou l d  settl e out , and then  be d i spersed 5 . 8  mi l es 
offs hore i n  the Gul f of Mex i co v i a  the br i ne d i ffu ser , or i nj ected i n to 

deep sa l i ne aqu i fers through fi ve bac k- up i nj ecti on wel l s .  B r i ne  i nj ect ion  

pumps wou l d  be  part of the  ea r ly storage phase  pump i n g  capac i ty and are 

housed i n  a central pumphouse .  P i pel i nes between the centra l pumphouse 

a nd stora ge cav i ty wel l s  wou l d  cross  2 . 3  mi l e s of coasta l pra i r i e s . 

Comp l eted storage caverns woul d be fi l l ed wi th o i l  brought i nto 

Freeport Harbor i n  tankers . Two new tan ker doc ks wou l d  be constructed , 

wh ich  wou l d  req u i re a tota l of about 1 4  acres of "made l and "  and about 

1 , 05 0 , 000 cy of dredg i ng  for construct ion . New crude o i l p i pel i nes 

wou l d  be req u i red to connect these new doc k  fac i l i t i es to the early 

storage p hase  p i pe l  i ne between SEA\�AY , I n c .  doc ks and the Bryan ��ound 

s i te .  On e p i pe l i ne wou l d  cross  on l y  a few hundred feet of "made l and " 

whi l e  the second woul d cross  approximately four  acres of "made l a nd "  and 

four acres of coasta l mars h .  

At the storage s i te ,  the crude o i l  may be temporari ly  stored i n  one 

of  four 200 , 000 bbl s u rge tan ks , constructed as part of the early 

storage devel opment .  The crude o i l woul d then be i nj ected i nto the 

compl eted caverns , d i sp l ac i ng bri ne whi c h  wou l d  be d i sposed of through  

the  bri ne p it  and d i ffuser in  the  Gu l f  of Mex i co or through  the  i nj ect ion  

wel l s .  
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Du r i n g  an emergency wi thdrawa l of crude o i l from the storage 

caverns , raw water wou l d be wi thdrawn from the Brazos Ri ver Di vers ion 

Channel to d i sp l ace the s tored o i l .  Maximum water wi thdrawa l rates of 
approximatel y  1 MMB per day occur at thi s  t ime . Th i s represents l ess  
than  1 percent of the average fl ow of the Brazos Ri ver Di vers i on Channel . 

The o i l  wou l d be d i stri buted : 1 )  to the SEAWAY , Inc . P i pel i ne through  

an ear ly  storage p ha se p i pel i ne from the storage s i te to the SEAWAY , 
Inc . Ta nk  Farm at Jones Creek ;  or 2 )  to tan kers at the new DOE docks  i n  

Freeport Ha rbor v i a  the ear ly  storage p i pel i n e  and the new connector  

p i pel i nes . 

Expans i on of the Bryan Mound early storage p hase  s i te to the total 
proposed Seaway Group S PR  capac i ty of 1 63 r�MB wou l d achi  eve the maximum 

economy of use  of ear ly  storage faci l i t i es . These i nc l ude the crude o i l  
d i stri but i on p i pel i nes , i nj ecti on pumps , raw water supp ly  fac i l i ti es ,  

and the four s urge tanks . The maj or new faci l i ti es req u i red for ex

ecu ti on of the expan s i on acti v i ti es at the Bryan Mound storage s i te 

i nc l ude constructi on of new docks , new caverns and brine  d i sposal  
faci l i t i e s . 

Al ternati ve Acti v i ti es 

Al ternati ves to the proposed crude oi l d i s tri bution act i v i ti es 
descri bed above i nc l ude use of P h i l l i ps Petro l eum Co . ' s  dock  and con struc

t ion of an offs hore S PM termi nal . P h i l l i ps '  docks cou l d  be ut i l i zed on 

a " space- ava i l a bl e" bas i s  and cou l d  be re l i ed upon only for " topp i ng 

off" the crude o i l  storage ; use  of the Ph i l l i ps '  doc ks woul d requ i re 
construction  of a 0 . 6 mi l e  p i pel i ne to the earl y storage phase p i pel i ne 
connecti ng the S EAWAY , I n c .  docks and the Bryan Mound s i te ;  i t  wou l d  not 
reduce the requ i rements for the new DOE Freeport Harbor  doc ks . Con

structi on of an S PM deep-water termi nal wou l d  el im i nate the need for the 

two proposed DOE doc ks , but woul d requ i re a 30  mi l e  offs hore p i pel i ne ,  
i ncreased s urge tan kage ,  and convers i on of exi sti ng SEAWAY Docks i n  

Freeport Harbor  to handl e tanker on- l oad i n g  operati ons . 

Raw water s upp ly  al ternati ves i ncl ude acqu i s i t ion  of raw water from 

Dow Chem i ca l  Co . ' s  reservo i rs or from ground  water aqu i fers . Dow 

C hemical ' s  Harri s and Brazor ia  reservoi rs have suffi c i ent storage to 
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sat i s fy the S PR req u i rements ; a new 6 mi l e  p i pel i ne wou l d  have to be 

cons tructed , wh i c h wou l d  cross  coa stal  pra i r i e  a l ong  the Brazos R i ver 

D i vers i on Channel  and at Bryan t,1o und . The ground water supp ly a l ternati ve 

wou l d req u i re construct i o n  of at l east 1 0  wel l s  and about 8 . 7  mi l es of 

p i pel i ne ;  the l ocat i on of these wel l s  i s  not fi nal i zed at th i s  time , but 

most of the act i v i ty woul d probably ta ke pl ace i n  the coastal marsh  on  

the west s i de of the Brazos R i ver D i vers i o n  Channel . 

Br i ne d i sposal a l ternati ves i ncl ude a 1 2 . 5  mi l e  bri ne d i ffu ser i n  

the Gu l f  o f  Mex i co ,  i nj ection  of a l l bri ne i nto deep , sa l t water beari ng 

sands or  s upply to Dow for use i n  the i r petrochemical  proce s s i ng operati ons . 

The bri ne d i ffu ser wou l d  requ i re a 1 4 . 2  mi l e  p i pel i ne pa s s i ng through  

20 acres of  coastal  pra i r i e  on  l a nd .  Deep i njection  wou l d  req u i re 

construct ion  of 1 9  add i t iona l  d i sposal wel l s  ( 1  acre each ) and 3 . 6  mi l es 

o f  add i t i onal bri ne p i pel i ne ,  mo st of wh i c h  wou l d  be i n  coa stal mars h l ands ; 

add i t i onal bri ne i nj ection  pumps wou l d  be req u i red at the storage s i te .  

Supp ly  of bri ne to Dow wou l d  req u i re no add i t ional  p i pel i nes , but the 

maximum rate of br i ne  product i on may exceed Dow ' s req u i rements . 

On - s i te power generation  i s  an a l terna ti ve to the purcha se of 

commerc i a l  power .  La rge generators wou l d not req u i re much add i ti ona l 

l an d ,  but wou l d  l ocal ly i ncrea se a i r pol l u tant emi s s i ons . 

, 
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8 . 4 S UMMARY OF ACT I V IT I ES AT ALL EN DOME ALTERNAT IVE  S ITE 

Proposed Act i v i t i es 

Devel opment of 1 00 MMB capac i ty at the Al l en dome SPR s i te woul d 

req u i re devel opment of up  to 1 2  new sol uti on mi ned cav i ti es .  Each wel l 

woul d req u i re gradi ng  approximate l y  1 acre of  coastal pra i ri e  for a 

dri l l  pad and road access .  After compl etion  of the wel l ,  l each i ng of 

the s torage cavern wou l d beg i n .  Raw water woul d be wi thdrawn from the 

Brazos R i ver Di vers ion  Channel at the i n ta ke structure bu i l t  for the 
Bryan Mound early storage phase of the SPR program . Thi s i n ta ke i s  

l ocated approximate ly  2 mi l es from the Gul f of Mex i co .  The raw water 

woul d be p i ped to the Al l en dome s i te v i a  a 1 2 . 1 mi l e  p i pel i ne cro s s i n g  

1 23 acres  of pra i r i e  grass l and , 2 acres of  fl u v i a l  woodl and a n d  2 0  acres 

of marsh .  At the s i te i t  wou l d be i nj ected i nto the wel l s  where i t  

woul d d i s sol ve  sa l t  from the cavern wa l l s  ( thus  form i ng br i n e ) .  I nj ect ion 

of raw water woul d al so d i sp l ace the brine  prev i ou s ly  produced i n  the 

cavern . 

Br i ne d i sp l aced from the cav i t i es wou l d be a l l owed to settl e i n  an 
on - s i te bri ne  p i t  to perm i t  remova l of i n sol u bl e materi a l s .  Cl ari fi ed 

bri ne woul d then be pumped from the p i t and p i ped ba ck to a bri ne 

d i ffuser i n  the Gul f of Mex i co .  Th i s  1 9 . 6  mi l e  p i pel i ne wou l d cross  1 43 

acres of pra i r i e  gras s l and , 2 acres of fl uv i a l  woodl and , and 20 acres of 

mars h , para l l el i ng the route of the l each i ng water p i pel i ne .  A s  a 

part i a l  backup system , a series  of 3 brine  d i sposa l wel l s  wou l d be 

bu i l t . Each woul d occupy about 1 acre of pra i r i e  grass l and and the 

p i pel i nes  woul d cross  1 . 9  mi l es of pra i ri e  grassl and . Bri ne  i nj ection  

pumps wou l d be  s i tuated i n  the  pumphouse on the  storage s i te .  

Compl eted storage caverns wou l d b e  f i l l ed w i th o i l  brought i nto 

Freeport Harbor i n  tan kers . Two new tan ker docks wou l d be constructed , 

wh i ch wou l d  req u i re about 1 4  acres of "made l and " and about 1 , 050 , 000 cy 

of dredg i n g  for constructi o n .  New crude o i l  p i pel i nes wou l d be req u i red 

to connect these new dock fac i l i ti es to the early storage phase p i pel i ne 

between S EAWAY , I n c .  Docks and the Bryan Mound s i te .  One p i pe l i ne woul d 

cross on ly  a few hundred feet of "made l and " ,  wh i l e  the second wou l d 

cross approx imate ly  fou r  acres of "made l and " and four  acres of  coastal 

marsh .  
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At the Bryan Mound ear ly  storage s i te ,  the crude o i l  may be temporari ly  

stored i n  o ne  of four 200 , 000 bbl s urge tanks , constructed a s  part of  

the ear ly  storage devel opment .  From the earl y storage s i te ,  the o i l  

wou l d be transferredto the expan s i on SPR storage s i te a t  Al l en dome . 

The 1 2 . 7  pi pel i ne woul d para l l el the raw water and br i ne pi pel i nes used 

i n  the preparation  of the storage s i te ,  cross i ng 1 23 acres of pra i r i e  

gra s s l and , two acres o f  fl uv i a l  woodl and , 2 4  acres o f  mars h ,  and fou r  

acres of made- l and . At the s i te ,  the crude o i l  woul d be i nj ected i n to 

the compl eted caverns , d i sp l aci ng bri ne ,  wh i ch wou l d be d i s posed of 

through  the br i ne p i t  and di ffuser i n  the Gul f of Mex i co or through  the 

i nj ection  wel l s .  

Duri ng an emergency wi thdrawal of crude o i l  from the s torage caverns ,  

raw water wou l d be wi thdrawn from the Brazos Ri ver Di vers i on Channe l , 

and p i ped to the Al l en dome storage s i te to di sp l ace the s tored o i l .  

Maxi mum water wi thdrawa l rates of approximatel y  1 MMB per day occur  at 

th i s  t ime .  Th i s  represents l es s  than 1 percent  of the average fl ow of 

the Brazos Ri ver Di vers i on Channe l . The o i l  wou l d  be d i s tri buted : 1 )  
to the S EAWAY , I n c .  P i pel i ne at the SEAWAY , I nc .  Tank Farm at Jones 

Cree k ;  or 2 )  to tankers at the new DOE docks i n  Freeport Harbor v i a  the 

early storage pi pel i ne and the new connector pi pel i nes . 

Pl ant  faci l i t i es requ i red at the Al l en dome a l ternati ve SPR storage 

s i te woul d i ncl ude access roads and pi pe a l l eys to the wel l heads , cros s i ng 
1 . 8 mi l es of pra i ri e  gras sl and , a centra l pl ant area hous i ng pumps , 
meters , offi ces , s hops and warehouse and a l so conta i n i ng a transformer 

area , a raw water tan k  ( to pr ime water pumps ) ,  a bl an ket o i l tan k  and 

the bri ne  p i t .  Gradi ng for these fac i l i ti es woul d cover 31 acres of 

prai r i e  gras s l and . 

Devel opment of the Al l en dome a l ternati ve SPR s i te wou l d achi eve 
economi es  due to the use  of prev i o u s ly  devel oped faci l i t i es at the Bryan 

Mound earl y storage s i te .  These i nc l ude the crude o i l d i s tr i buti on 

p i pel i nes , the raw water s upp ly  faci l i ti es , and  the four surge tanks . 

New faci l i ti es to be devel oped for the SPR expan s ion  i nc l ude con structi on  

of  new docks in  Freeport Harbor  and thei r connecti ng p i pel i n es , bri ne  

di s posal  faci l i ti es and the faci l i t i es at the Al l en dome a l ternati ve SPR 

s torage s i te descri bed above . 

8 . 4-2  



Al ternati ve Act i v i t i es 

Al ternati ves to the proposed crude o i l  d i s tr i buti on acti v i t i es 

descri bed above i nc l ude use  of Ph i l l i ps Petro l eum Co . ' s  docks and 

con struction  of  an offshore SPM termi nal . P h i l l i ps '  docks coul d be 

u ti l i zed on a " s pace-ava i l abl e " ba s i s  and cou l d be rel i ed upon on ly  

for "toppi ng  off" t he  crude o i l  s torage ; u se  of the P hi l l i ps ' docks 

woul d req u i re constructi on of a 0 . 5 mi l e  p i pel i ne to the early s torage 

phase p i pe l i n e  connecti ng the SEAWAY , I n c .  docks and the Bryan Mound 

s i te ;  it wou l d  not reduce the requ i rements for the new DOE Freeport 

Harbor docks . Cons truct ion of an SPM deep water term i nal  wou l d el imi nate 

the need for the two proposed docks , but woul d requ i re a 30 mi l e  offs hore 

p i pel i ne ,  i ncreased s urge tankage , and convers ion  of exi sti ng  SEAWAY Doc ks 

i n  Freeport Harbor to handl e tan ker on - l oad i ng operations . 

Raw water s upp ly  a l ternati ves i nc l ude acqu i s i ti on of water from ground 

water aqu i fers , from the Brazos Ri ver , from the San Bernard Ri ver or from 

the Gu l f  of Mex i co .  Devel opment of the ground-water s u pp ly  a l ternati ve 

woul d requ i re constructi on of at l east 1 0  wel l s  and approximate ly 8 . 7 

mi l es of p i pel i ne ;  the l ocation of these wel l s  i s  not f ina l i zed at th i s  

t i me .  Wi thdrawa l o f  water from the Brazos Ri ver woul d requ i re con s truction  

of  a water- i nta ke and pump i ng s tructure in  the r i ver , and an 5 mi l e  

p i pel i ne cross i ng fl u v i a l  wood l ands and pra i r i e  gras s l ands . Use of the 

San Bernard Ri ver a l ternati ve wou l d  requ i re cons truction  of a water 

i n ta ke and pump i ng s tructure i n  the r i ver ; the p i pel i ne woul d be enti re ly  

on  the s i te .  The Gul f o f  Mex i co d i ffuser a l ternati ve wou l d  d i s pose of 

bri ne d i recton to a f ive  mi l e  d i ffuse4 and wou l d  requ i re an i n take 

structure and 1 3 � 4  mi l es of p i pel i n e ,  5 . 8 mi l es offs hore and 7 . 6  mi l es 

ons hore , d i s tr i buted between 1 7  acres of pra i r i e  gras s l and , and 76 

acres  of mars h .  

Bri ne d i s posal  a l ternati ves i nc l ude i nj ection  o f  a l l bri ne i n to 

deep sa l t water beari ng sands or d i s persal v i a  e i ther a 5 . 8  mi l e  bri ne 

d i ffuser offs hore of the s i te or a 1 2 . 5  mi l e  d i ffuser from Bryan Mound . 

Deep i nj ection  of the br i n e  woul d requ i re constructi on of 1 9  add i tional  

d i s posal  wel l s  ( cover i n g  1 acre each  for the dri l l pad ) and  approximate ly  
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3 . 2  m i l es of  add i t i onal  brine d i s posal p i pel i ne cross i ng pra i r i e  grass

l a nd ; add i t i onal bri ne i nj ecti on pumps wou l d be  req u i red at  the storage 

s i te .  D i spo sa l o f  the bri ne through  a d i ffu ser 1 2 . 5  mi l es i n  the Gu l f  

wou l d requ i re a 1 3 . 4 mi l e  p i pel i ne cross i ng  1 7  acres of pra i r i e  gra s s l and , 

7 6  acres of mars h ,  and 1 40 acres offshore . T he 1 2 . 5  mi l e  d i ffu ser i n  

the Gu l f  o f  Mex i co woul d requ i re a 26 . 3  mi l e  p i pel i ne pa s s i ng through 

1 43 acres pra i r i e ,  20 acres of mars h ,  two acres of woodl ands and 
306 acres offs hore . 

An a l ternati ve to the purchase of commerci al ly avai l abl e power and 

the transmi s s i on l i ne ri ght-of-way i s  on- s i te power generati on .  Thi s 

wou l d req u i re con struct ion of the generators , fuel storage tan ks and an 

exhaust  stack  1 00 feet h i g h .  
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8 . 5  SUMMARY OF  ACT I V IT I ES AT WEST COLUMB IA DOME ALTERNAT I VE S ITE 

Proposed Acti v i t ies  

Deve lopment of 1 00 MMB capac i ty at  the  West  Col umb i a  dome SPR  s i te 

wou l d  req u i re devel opment of up to 1 2  new so l ut ion  mi ned cav i ti es .  Eac h 

wel l wou l d  req u i re grad i ng approximate ly  1 acre of coasta l  pra i ri e  for a 

dri l l  pad a nd road acces s .  After comp l etion  of the wel l , l each i ng of 
t he s torage cavern wou l d  beg i n .  Raw water woul d be wi thdrawn from the 

Brazos Ri ver D i vers i on Channel at the i ntake structure bu i l t  for the 

Bryan Mound early storage phase of the SPR program. Th i s i nta ke i s  

l ocated approx imately 2 mi l es from the Gul f o f  Mex i co .  The raw water 

wou l d be p i ped to the West Col umb i a  dome storage s i te v i a  a 2 7 . 1 mi l e  

p i pel i ne cross i ng 1 49 acres of fl u v i a l  wood l and , 1 69 acres of pra i ri e  

gra s s l and and 8 acres o f  mars h .  At the s i te i t  wou l d  be i njected i nto 
the wel l s  where i t  wou l d  d i sso l ve sal t from the cavern wa l l s  ( thus  

forming  br i ne ) . I nj ection  of raw water wou l d  a l so d i spl ace the brine 

p rev i o u s ly  produced in  the cavern . 

Bri ne d i sp l aced from the cav i ti es wou l d  be a l l owed to settl e i n  an 
on- s i te br i ne p i t  to permi t remova l of i n sol ubl e mater ia l s .  Cl ari fi ed 

br ine  wou l d  then be pumped from the p i t  and p i ped back  to the bri ne 

d i ffuser i n  the Gu l f  of Mex i co .  T h i s  34. 6 mi l e  p i pel i n e  wou l d  cross  

1 49 acres of fl u v ial woodl and ,  1 89 acres of pra i ri e  grass l and and  8 acres 

o f  mars h ,  para l l e l i ng the route of the l each i ng water p i pel i n e .  As a 
part ia l  backup system , a seri es of 3 bri ne d i sposal wel l s  wou l d  be 

bu i l t . Eac h  wou l d  occupy about 1 acre of coasta l prarie  and the p i pe

l i nes woul d cross 2 . 3 mi l es of coastal prar i e .  Bri ne i nj ect i on pumps 

wou l d  be s i tua ted i n  the pumphouse on the storage s i te .  

Comp l eted s torage caverns wou l d  be fi l l ed wi th o i l  brought i nto 
Freeport Harbor i n  tan kers . Two new tan ker docks woul d be cons tructed , 

wh ich  wou l d  req u i re a total of about 1 4  acres of "made l a nd "  and about 

1 , 050 , 000 cy of dred g i ng for construct ion .  New crude o i l  p i pel i nes 
wou l d  be req u i red to connect these new dock  fac i l i t i es to the early 

s torage p ha se p i pel i ne between S EAWAY , Inc . Docks and the Bryan Mound 

s i te .  One p i pel i ne wou l d  cross  on ly  a few hu ndred feet of "made l and "  

whi l e  the second wou l d  cross  approx imate ly  4 acres of  "made l and " and 
4 acres of coasta l  mars h .  
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At the Bryan t·10 und  early storage s i te ,  the crude o i l  may be tempor

ari ly  stored i n  one of four 200 , 000 bbl surge tan ks , constructed as part 

of the early storage phase devel opment .  From the early storage s i te ,  

t he o i l  wou l d be transferred to the expans ion  SPR storage s i te a t  West 

Col umb i a  dome . The 27 . 7  mi l e  pi pel i ne wou l d para l l e l the raw water and 

bri ne p i pel i nes u sed in the preparation  of the storage s i te ,  cros s i ng 

1 49 acres of fl u v i a l  woodl and , 1 69 acres mi l es of pra i ri e  gras sl and , 

1 2  acres of mars h ,  and 4 acres of made- l and . At the s i te ,  the crude o i l  

wou l d be i nj ected i nto the comp l eted caverns , d i spl aci ng br i ne ,  wh i ch 

wou l d be d i sposed of through  the bri ne p i t  and d i ffuser i n  the Gul f of 

Mex i co or through  the i nj ection  wel l s .  

Duri ng an  emergency wi thdrawa l of crude oi l from the storage 

cavern s ,  raw water wou l d berwi thdrawn from the Brazos Ri ver D ivers i o n  

Channel a n d  p i ped to the West Col umbi a  dome storage s i te to di spl ace the 

s tored o i l . Maxi mum water wi thdrawal rates of approximate ly  1 MMB per 

day occur  at  thi s time .  Th i s represents l es s  than 1 percent of the 
average  flow of the Brazos  Ri ver Di vers i on Channel . The oi l wou l d be 

d i str i buted : 1 )  to the S EAWAY , I nc .  P i pel i ne at the SEAWAY , I nc . Tan k 

Farm at  Jones Creek ;  or  2 )  to tan kers at the new DOE docks  i n  Freeport 

Harbor v i a  the earl y storage p i pe l i ne and the new connector p i pel i nes . 

P l ant  fac i l i t i e s  requ i red at the Wes t Co l umbi a dome al ternat i ve SPR 

s torage s i te woul d i ncl ude access roads and p i pe a l l eys to the wel l 

heads , cross i ng  2 . 2  mi l es of fres hwater mars h ,  a centra l pl ant area 

hous i ng pumps , meters , offices , s hops and warehouse  and a l so conta i n i ng 
a transformer area , a raw water tank  ( to prime water pumps ) ,  a bl anket 

o i l ta n k  and the br i ne p i t .  Grad i ng for these faci l i ti es wou l d cover 30 

acres of fres hwater mars h .  

Devel opment of the West Col umbi a dome al ternati ve SPR s i te wou l d  

ach i eve economi es due to the use  of prev i ou s ly  devel oped faci l i t i es at 

the Bryan Mound  early storage s i te .  These i ncl ude the crude o i l d i str i 

buti on  p i pel i nes , the raw water supp ly fac i l i t i e s , a n d  the four surge 
tan ks . New faci l i t i es to be devel oped for the SPR expans i on i nc l ude 

con struct ion  of new doc ks i n  Freeport Harbor and the i r  connect i ng p i pe
l i nes , bri ne d i sposal faci l i ti e s  and the faci l i t i es at  the West Col umbi a  

dome a l ternati ve S P R  storage s i te descri bed above . 

8 . 5- 2  



Al ternat i ve Act i v i t i es 

Al ternat i ves  to the proposed crude- o i l  d i stri bution  acti vi t i es 

descri bed above i nc l ude use of Ph i l l i p s  Petrol eum Co . ' s  doc ks and con

struct ion  of an  offs hore SPM termi nal . P h i l l i ps ' doc ks coul d be uti l i zed 

o n  a " s pace-ava i l abl e "  ba s i s  and cou l d  be rel ied  upon on ly  for " topp i ng 

off" the crude-o i l storage ; use of  the Ph i "  i ps '  doc ks wou l d  req u i re 

construct ion of a 0 . 5 mi l e  p i pel i ne to the early storage phase  p i pel i ne 

connect i ng the S EAWAY , I n c . doc ks and the Bryan Mound s i te ;  i t  woul d not 

reduce the req u i rements for the new DOE Freeport Harbor docks . Construct ion  

o f  an  S PM deep-water term i nal  wou l d  el i m i nate the  need for the  two 

proposed DOE docks , but woul d requ i re a 30  mi l e  offs hore p i pel i ne ,  

i ncreased s urge tan kage , and convers ion  of exi st i ng SEAWAY Doc ks i n  

Freeport Harbor to ha nd l e  tanker on- l oadi ng operat i ons . 

Raw-water supp ly  a l ternati ves i ncl ude acqu i s i tion  of raw water from 
ground water aq u i fers or from the Brazos R i ve near Eas t Col umb ia . 

Devel opment of the ground-water supp ly a l ternat i ve woul d req u i re con

s tructi on of at  l east  1 0  wel l s  whose l ocations  are not fi na l i zed at th i s  

t ime .  Wi thdrawa l  water from the Brazos Ri ver woul d req u i re construction 

of a raw-water i nta ke and pumpi ng s tructure in  the ri ver and a 3 . 2  mi l e  

p i pel i ne cros s i ng 34 acres fl uv ia l  wood l ands and 4 acres pra i r i e  grass l and . 

The br i ne d i sposal  a l ternat i ve i s  i nj ect ion of  a l l br i ne i nto deep 

sa l t water bear i ng s nads . Deep i nj ecti on wou l d  requ i re con struct ion  of 

1 9  add i ti onal  d i sposa i  wel l s  ( 1  acre each )  and  approximately 3 . 2  mi l e s of 

add i t i onal br i ne d i s posal  p i pel i ne cros s i ng pra i ri e  grass l ands ; add i t i ona l 

bri ne i nj ect i on pumps wou l d  be req u i red at the storage s i te .  The 1 2 . 5  

m i l e  br ine  d i ffuser i n  the Gul f of Mex i co wou l d  req u i re 41 . 3  mi l es of  

p i pel i ne pas s i ng through  1 49 acres of wood l ands , 1 89 acres of pra i r i e s , 
a nd e i ght acres of mars h .  

An on- s i te power generation capac i ty i s  a n  a l ternat i ve to purchase 

o f  commerc ia l  power . Impl ementat ion  of th i s  a l terna ti ve wou l d  req u i re 

con struct ion  of  the generators , a fuel storage tan k  and an exha ust stack 

on  the p l ant s i te ;  no add i ti onal acreage i s  req u i red . 
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8 . 6 SUMMARY OF ACT I V I T I ES AT DAMON MOUND ALTERNAT IVE  S I TE 

Proposed Ac ti v i t i es 

Deve 1 opment of 1 00 r�MB capac i ty at  the Damon Mound SPR s i te woul  d 

req u i re devel opment of  up to 1 2  new sol ut ion mi ned cavi t ies . Eac h wel l 

wou l d  req u i re grad i ng approxi mately 1 acre of coastal pra i ri e  for a 

dri l l  pad and road acces s .  After comp l et ion  of the wel l ,  l each i ng of 

the storage cavern wou l d  beg i n .  Raw water wou l d  be wi thdrawn from the 

Brazos Ri ver Di vers ion  Channel  at  the i ntake structure bu i l t  for the 

Bryan Mound early storage phase of the SPR program . Th i s  i nta ke i s  

l ocated approximately 2 mi l es from the Gul f of Mex i co .  The raw water 

wou l d  be p i ped to the Damon Mound storage s i te v i a  a 36 . 4  mi l e  p i pel i ne 

cros s i ng 1 82 acres of fl uv ia l  woodl and , 249 acres of pra i r i e  grass l and , 
8 acres of mars h ,  and 5 acres of made- l and . At the s i te i t  wou l d  be 

i nj ected i nto the wel l s  where i t  woul d d i s so l ve sal t from the cavern 

wal l s  ( t hus  form i ng br i ne ) .  I nj ect ion  of raw water wou l d  a l so d i sp l ace 

t he br i ne prev i o u s ly  produced in the cavern . 

B r i ne d i sp l aced from the cav i t i es woul d be al l owed to settl e i n  an  

on- s i te bri ne p it  bu i l t  to permi t removal of i n sol ubl e mater i a l s .  

C l ari fi ed br i ne wou l d  them be pumped from the p i t  and p i ped back  to the 

bri ne d i ffu ser i n  the Gu l f  of Mexi co .  Th i s  43 . 9 mi l e  p i pel i ne wou l d  
cros s  1 82 acres o f  fl u v i a l  woodl and , 269 acres of pra i r i e  grass l and , 8 

acres of mars h ,  a nd 5 acres of c l eared l and para l l e l i ng the route of the 

l each i ng water p i pel i ne .  As a part ia l  backup system , a ser i es of 3 

br i ne  d i sposal  wel l s  wou l d  be bu i l t .  Eac h  woul d occupy about 1 acre of 

pra i ri e  grass l a nd a nd the p i pel i nes woul d cross  2 . 9 mi l es of pra i r i e  

grass l and . B r i ne i nj ect ion  pumps woul d be s i tuated i n  the pumphou se o n  

t h e  storage s i te .  

Comp l eted storage caverns wou l d  be f i l l ed wi th o i l  brought i n to 

Freeport Ha rbor i n  ta nkers . Two new tan ker doc ks wou l d  be const�ucted , 
wh i c h  wou l d  req u i re a tota l of about 1 4  acres of "made l and "  and about  

1 , 050 , 000 cy of dredgi ng  for constructi o n .  New crude o i l  p i pel i nes 

wou l d  be req u i red to connect these new dock fac i l i t i e s  to the early 

storage phase p i pel i ne between SEAWAY , I nc .  Doc ks and the Bryan Mound 
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s i te .  One p i pel i ne woul d cross  on ly  a few hundred feet of "made l and , "  

whi l e  the s econd wou l d cross  approx imatel y  4 acres of "made l an d "  and 

4 acres of coas ta l mars h .  

At the Bryan Mound early  storage s i te ,  the crude o i l  may be tempo

rari ly  stored i n  one of four 200 , 000 bbl surge tan ks , constructed as 

part of the early storage phase devel opmen t .  From the early storage 

s i te ,  the o i l  wou l d  be transferred to the expans i o n  SPR storage s i te at 

Damon Mound .  The  37 m i l e  pi pel i ne woul d paral l el t he  raw water and  

br i ne pi pel i nes  used i n  the  preparat ion of the s torage s i te ,  cross i ng 

1 82 acres of fl uv ia l  woodl and , 249 acres of pra i ri e  grass l and , 1 2  acres 

of mars h ,  and 9 acres of made-l and . At the s i te ,  the crude o i l wou l d be 

i nj ected i n to the compl eted cavern s , di s pl aci ng  bri ne , wh i ch woul d be 

d i s posed of through  the br i ne  p i t  and di ffuser i n  the Gul f of Mex i co or 

through  the i nj ection  wel l s .  

Duri ng an  emergency wi thdrawa l of crude oi l from the storage cavern s , 

raw water wou l d be wi thdrawn from the Brazos Ri ver Di vers i on C hannel , 

and  p i ped to the Damon Mound s torage s i te to di s pl ace the stored o i l .  

Maximum water wi thdrawa l rates of approximate ly  1 MMB per day occur at 
t h i s  time .  Th i s represents l es s  than 1 percent of the average fl ow of 

the Brazos Ri ver Di vers i on Channel . The o i l  woul d be d i s tri buted : 1 )  

to the SEAWAY , I n c .  P i pel i ne at the SEAWAY , I nc .  Tan k Farm at Jones 

Creek ; or 2 )  to tankers at the new DOE doc ks i n  Freeport Harbor v i a  the 
early storage p i pel i ne and the new connector  pi pel i nes . 

P l ant fac i l i t i es requ i red at the Damon Mound a l ternat i ve SPR storage 

s i te to operate the fac i l i ty woul d i nc l ude access  roads and p i pe al l eys 

to the wel l heads , cross i ng 6 mi l es of pra i r i e  gras s l and , a central  p l ant 

area ho us i ng pumps , meters , offi ces , s hops and warehouse  and a l so conta i n 

i ng a transformer area , ons i te power generators , a raw water tan k  ( to 

prime water pumps ) ,  a bl anket o i l  tan k  and the bri ne p i t .  Grad i n g  for 

these fac i l i t i es wou l d  cover 30 acres of pra i r i e  grass l an d .  

Devel opment o f  t h e  Damon Mound al ternat i ve SP R s i te wou l d ach i eve 

econom i es due to the use of prev i ou s ly  devel oped faci l i ti es at the Bryan 

Mound early storage s i te .  These i ncl ude the crude o i l d i s tr i but i on 
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p i pel i nes , the raw water supp ly fac i l i ti e s , and the four surge tan ks . 

New fac i l i t i es to be devel oped for the SPR expa n s i o n  i nc l ude constructi on 

of new docks i n  Freeport Ha rbor and the i r  connect i n g  p i pel i nes , bri ne  

d i sposal  fac i l i t i es and the fac i l i t i es at the Damon Mound a l ternat ive 

S PR  s torage s i te descri bed above .  

Al ternati ve Acti v i ti es 

Al ternati ves to the proposed crude o i l d i stri but ion  acti v i t i es 

descri bed above i nc l ude use  of P h i l l i ps Petro l eum Co . ' s  docks and 

construct i on of an offshore SPM termi na l . P h i l l i p s ' docks cou l d be 

u t i l i zed on a I s pace-ava i 1 ab1 e "  bas i s  and coul d be rel i ed upon on ly  for 

" topp i ng off" the crude o i l  storage ; u se  of the Ph i l l i p s ' doc ks wou l d  

requ i re construction  of a 0 . 5-mi 1 e  p i pel i ne to the early storage phase  

p i pel i ne connecti ng  the  S EAWAY , I nc .  Doc ks and  the  Bryan Mound  s i te ;  i t  

woul d not reduce the requ i rements for the new DOE Freeport Harbor doc ks . 

Con struct i o n  of an S PM deep-water termi na l  woul d e l imi nate the need for 

the two proposed DOE doc ks , but wou l d  req u i re a 30-mi l e  offs hore p i pel i ne ,  

i ncreased s urge tan kage and convers i on of exi st i ng  SEAWAY Doc ks i n  

Freeport Harbor to handl e tan ker on- l oad i ng  operation s . 

Raw-water s upp ly  a l ternati ves i ncl ude acqu i s i ti on of raw water from 

ground water aqu i fers and from the Braozos Ri ver ea st  of Damon Mound . 

Devel opment of the ground-water supply a l ternati ve wou l d  requ i re construc

t i on of at  l east  1 0  we l l s  and approximate ly 6 . 1  mi l e s of p i pel i ne ;  the 

l ocati on  of these wel l s  i s  not fi nal i zed at thi s t ime .  �'I i t hdrawa l of 

water from the Brazos R i ver woul d requ i re constructi on of a water i ntake 

and  pump i ng s tructure i n  the ri ver , and a 1 0-mi l e  p i pel i ne cros s i ng 1 1 5  

acres of pra i r i e  gras s l ands , 4 acres of fl u v i a l wood l ands and 3 acres of 

water bod ies . 

A br i ne  d i sposal a l ternati ve i s i nj ection  of a l l bri ne i nto deep 

sa l t water beari ng snads . Deep i nj ection  wou l d  req u i re constructi o n  of 

1 9  add i t i onal  d i sposal  wel l s  ( 1  acre each )  and approxi mately 3 . 2  mi l es 

o f  add i t i onal  bri ne d i sposal p i pel i ne cros s i ng pra i r i e  gra s s l a nds ; 

add i t i ona l br i ne i nj ection  pumps wou l d  be requ i red at the s torage s i te .  
The 1 2 . 5  mi l e  br i ne d i ffuser i n  the Gul f o f  �1exi co wou l d  req u i re 50 . 6  

mi l es  of p i pel i ne pas s i ng through  1 82 acres of wood l ands , 269 acres of 
pra i r i es , 8 acres of marsh  and 5 acres of made- l an d .  
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Purchase of commerc i a l  power i s  an a l ternat i ve to on- s i te power 

generati o n .  Con struction o f  a uti l i ty corri dor wou l d  be requ i red . 
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8 . 7 SUMMARY OF ACT I V I T I ES AT NASH DOME ALTERNAT IVE  S ITE 

Proposed Act i v i ti es 

Devel opment of 1 00 MMB capac i ty at the Nas h dome SPR s i te wou l d 

requ i re devel opment of u p  to 1 2  new so l uti on  mi ned cav i ti es . Each wel l 

wou l d requ i re grad i n g  approximate ly  1 acre of coasta l  pra i ri e  for a 

dri l l  pad and road access . After compl eti o n  of the wel l , l each i ng of 
the s torage cavern wou l d  beg i n .  Raw water wou l d be wi thdrawn from the 

Brazos Ri ver Di vers ion  Channel at the i ntake structure bu i l t  for the 
Bryan Mound  early storage phase of the SPR program . Thi s i n ta ke i s  

l ocated approximatel y 2 mi l es from the Gu l f of Mex i co .  The raw water 

wou l d be p i ped to the Nas h  dome storage s i te v i a  a 36 . 7  mi l e  p i pel i ne 

cross i ng 2 1 0 acres of fl u v i a l  woodl and , 2 58 acres of pra i r i e  gras s l and 

and 8 acres of mars h .  At the s i te it wou l d be i nj ected i nto the wel l s  

where i t  wou l d  d i s so l ve sa l t from the cavern wa l l s  ( thus  form i ng bri ne ) .  

I nj ecti o n  of raw water wou l d a l so  d i sp l ace the bri ne prev i o u s ly  produced 
i n  the cavern . 

Bri ne  di sp l aced from the cav i t i es woul d be a l l owed to s ettl e i n  an 

on -s i te bri ne p i t to perm i t  removal of i nsol u bl e  mater i a l s .  Cl ari f i ed 

bri ne wou l d  then be pumped from the p i t  and p i ped back to a bri ne d i ffuser 

i n  the Gul f of Mex i co .  T h i s  44 . 2  mi l e  p i pel i ne wou l d cross  21 0 acres 

of fl u v i a l  wood l an d ,  278 acres of prai r i e  gras s l and and 8 acres of 

mars h ,  paral l el i ng the route of the l each i ng water p i pel i ne .  As a 

part i a l backup system , a series  of 3 bri ne i nj ecti o n  wel l s  wou l d  be 

bu i l t . Eac h  wou l d occupy about 1 acre of pra i ri e  gras s l and and the 

p i pel i nes wou l d cross  2 . 5 mi l es of pra i r i e  gras s l and . Bri ne  i njection  

pumps wou l d be  s i tuated i n  the pumphouse on  the  storage s i te .  

Compl eted storage caverns wou l d be fi l l ed wi h o i l brought i nto 
Freeport Harbor i n  tan kers . Two new tan ker docks wou l d  be con structed , 

wh i ch wou l d req u i re a total of about 1 4  acres of "made l an d "  and about  

1 , 050 , 000 cy of dredg i ng for constructi on . New crude o i l  p i pel i nes 

woul d be req u i red to connect these new dock fac i l i ti es to the earl y 

storage phase p i pel i ne between SEAWAY , I nc .  Docks and the Bryan �10und  

s i te .  One p i pel i n e  wou l d cross  o n l y  a few hundred feet o f  "made l and , "  

whi l e  the s econd wou l d cross  approximatel y 4 acres of "made l an d "  and 

4 acres of coastal  mars h .  
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At the Bryan Mound early storage s i te ,  the crude o i l  may be tempo

rar i l y  stored i n  one of four 200 , 000 bbl s urge ta nks , constructed as  

part  of the ear ly  storage phase devel opment .  From the  early storage 

s i te ,  the o i l  wou l d be transferred to the expans ion  SPR storage s i te at 

Nas h  dome . The 37 . 3  mi l e  p i pel i ne woul d pa ra l l e l the raw water and 

bri ne p i pel i nes u sed i n  the preparat ion of the s torage s i te ,  cros s i ng 21 0 

acres of fl u v i a l  woodl and , 258 acres of pra i r i e  gra s s l a nd ,  1 2  acres 

of mars h ,  and 4 acres of made- l and . At the s i te ,  the crude o i l  wou l d  be 

i nj ected i nto the comp l eted caverns , d i sp l ac i ng  bri ne , wh i ch wou l d be 

d i sposed of through  the bri ne p i t  and d i ffuser i n  the Gul f of Mex i co or 

through  the i nj ection  we l l s . 

D ur i ng  an  emergency wi thdrawa l of crude o i l from the s torage cavern s , 

raw water wou l d be wi thdrawn from the Brazos  Ri ver Di vers i on C hannel and 
p i ped to the Na s h  dome storage s i te to d i spl ace the s tored o i l . Maximum 

water wi thdrawa l rates of approximately 1 MMB per day occur at th i s 

time .  Th i s  represents l es s  than 1 percent of the average fl ow of the 

Brazos  R i ver D i vers i o n  C hannel . The oi l wou l d be d i s tri buted : 1 )  to 

the S EAWAY , I n c .  P i pel i ne at the S EAWAY , I n c .  Tan k  Farm at Jones Creek ;  

o r  2 )  to tan kers at the new DOE doc ks i n  Freeport Harbor v i a  the earl y  

storage p i pel i ne and the new connector p i pel i ne s .  

P l ant  fac i l i t i es req u i red at the Na s h  dome a l ternati ve SPR  storage 

s i te wou l d  i nc l ude access roads and p i pe a l l eys to the wel l heads , cro s s i ng 

5 . 7  mi l es of  c l eared l and , a centra l pl ant  area hou s i ng pumps , meters , 

offi ces , s hops  and warehouse and a l so conta i n i n g  a transformer area , on

s i te power generators , a raw-water tank  ( to prime water pumps ) ,  a 

bl anket o i l  ta n k  and the br i ne p i t .  Gra d i n g  for these fac i l i t i es wou l d 

cover 3 0  acres of pra i ri e  grass l and .  

Devel opment o f  the Na s h  dome a l ternati ve SPR s i te woul d ach i eve 

economies  due to the use of prev i o u s ly  devel oped fac i l i t ies  at  the Bryan 

Mound  early storage s i te .  These i nc l ude the crude o i l  d i s tri bution 

p i pe l i nes , the raw water supp ly fac i l i t i e s , and  the four  s urge tanks . 

New fac i l i t i e s  to be devel oped for the SPR expans i o n  i nc l ude construc

t ion  of  new docks i n  Freeport Harbor and thei r connecti ng p i pel i nes , 

bri ne d i sposal fac i l i t i es and the fac i l i t i es at the Nas h  dome a l terna

t i ve S PR s torage s i te descri bed above . 
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Al ternat i ve Acti v i t i es 

Al ternati ves to the proposed crude-oi l d i stri but i on acti v i ti es 

descri bed above i nc l ude use of P hi l l i ps Petro l eum Co . ' s  docks , and  

con struction  of an offshore SPM  termi na l . P hi l l i ps '  docks cou l d  be 

uti l i zed on a " s pace-ava i l abl e "  bas i s  and coul d be rel i ed upon on ly  for 

" toppi  ng off" the crude o i  1 storage ; use of the Phi l l  i ps '  docks  wou l  d 

req u i re con structi on  of a 0 . 5 mi l e  p i pel i ne to the early storage phase 
p i pe l i ne connect i ng the S EAWAY , I nc .  docks  and the B ryan Mound s i te ;  i t  

wou l d not reduce the req u i rements for the new DOE Freeport Harbor docks . 
Con struct ion  of an SPM deep-water term ina l  wou l d el imi nate the need for 

the two proposed DOE docks , but wou l d requ i re a 30 mi l e  offs hore p i pel i ne ,  

i ncreased s urge tan kage ,  and convers i on  o f  exi st i ng  SEAWAY Doc ks i n  

Freeport Harbor to handl e tan ker on- l oad i ng operati ons . 

Raw-water s upp l y  a l ternati ve s i nc l ude acq u i s i ti o n  of raw water from 

ground water aq u i fers or from the Brazos Ri ver east of the Nas h dome 

s i te .  Devel opment of the ground-water supp ly a l ternati ve wou l d  requ i re 

con structi on of at l east  1 0  wel l s  and approximate l y  6 . 1 mi l es of p i pe
l i ne ; the l ocati on of these wel l s  i s  not fi nal i zed at th i s  t ime .  W ith

drawal of water from the  Brazos Ri ver wou l d requ i re constructi on  of a 

water i ntake and pump i ng structure i n  the r i ver , and a 6 . 1 mi l e  p i pel i ne 

cros s i ng pra i ri e  gra s s l and .  

A bri ne d i s posa l  a l ternati ve i s  i njection  of a l l bri ne i nto deep 
s a l t water beari ng sands . Deep i nj ection  of the bri ne woul d requ i re 

constructi on  of 1 9  add i t i onal  d i s posal  wel l s  ( 1  acre each ) and approxi 

mate ly  3 . 2  mi l es of add i ti onal  bri ne d i s posal  p i pel i ne cros s i ng pra i ri e  

gras s l ands ; add i ti ona l  bri ne  i nj ection  pumps wou l d be requ i red a t  the 

s torage s i te .  The 1 2 . 5 mi l e  bri n e  d i ffuser i n  the Gu l f  of Mex i co wou l d  

requ i re 50 . 9  mi l es of p i pel i ne pass i ng through  2 1 0 acres of fl uv i a l  

wood l ands , 2 7 8  acres o f  pra i r i e  grass l and and 8 acres of mars h .  

An al ternati ve to on- s i te generat ion of power i s  the purchase of 

commerc i a l  power.  A u ti l i ty corri dor wou l d  have to be establ i s hed . 
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CHAPTER 9 . 0  

CONSULTAT ION AND COORDI NAT ION W ITH OTHERS 

Var ious  l ocal  and reg i o na l  agenc i e s  contri buted i nformati on  and 

a s s i stance for the preparation  of th i s  Env i ronmental Impact Statement .  

Further adv i ce and coordi na ti on  wi l l  be sought from agenc i e s  hav i ng 

reg u l a tory j uri sd ict ion  over tho se segments of the envi ronment whi ch 

wou l d or  cou l d be potent i a l l y  affected by the proposed project . Pro

cedures are current ly  u nderway to prepare appl i cat ions  for those permi ts 

and l i censes wh i ch wou l d be requ i red to proceed wi th the impl ementati on 

of the early storage phase  of the project.  

9 . 1 COORD I NATION AND CONTACTS W ITH OTHERS 

I n  preparati on for the Bryan Mound earl y storage pha se Envi ronmental 

Impact Statement ( F ES 76/77-6 ) , the J u ly  1 97 7  Supp l ement ,  and  th i s  Env i ron
mental Impact Statement ,  n umerous agenci es , governmental un i ts and other 

groups were cons u l ted for i n formati on and techn i ca l  experti se perta i n i n g  to 

the proposed project . These groups are l i s ted  al phabeti cal l y  be l ow .  

Federal 

State 

Un i ted States Army Corps of Eng i neers , Gal veston , Texas 

Un i ted States Coast  Guard , Port Arthur ,  Texas 

Envi ronmental Protecti on  Agency , Dal l a s ,  Texas ,  Reg i on V I  

Federa l I n s urance Admi n i stration  

Un i ted States Geo l og i cal  Survey ,  Nat i onal  Center , Reston , V i rg i n i a  

Department o f  the I nter ior  

National  Mari ne Fi s heri es Serv i ce 

Nati onal Ocean i c and Atmospheri c Admi n i strati on , New Orl ean s , Lou i s i ana 

Occupati onal Safety and Heal th Adm i n i strati on , New Orl ean s , Lou i s i ana 

Genera l La nd  Off i ce ,  Austi n ,  Texas 

Texas Park and Wi l d l i fe Commi s s i on , Austi n ,  Texas 
Ra i l road Commi s s i o n ,  Austi n ,  Texas 

Tax As ses sors Off i c e ,  Freeport , Texas 

Texas Water and L i g ht Commi s s i o n , Austi n ,  Texas 

Texas Water Qua l i ty Board , Austi n ,  Texas 
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Local 

Brazos Ri ver Author i ty ,  Wade , Texas 

County Engi neer , Brazor i a , Texas 

Port of Houston Author i ty ,  Houston , Texas 

Other 

Dow Chemi cal Company , Freeport , Texas 

Gul f  O i l  Corporat ion , Houston , Texas 

Lockheed A i rcraft Company , C l ean Lake C i ty ,  Texas 

LOOP , I nc . , New Orl eans , Lou i s i ana  

Ri ce Un i vers i ty ,  Houston , Texas 

Seadock ,  I nc . , Hou ston , Texas 

Texas A&M Un i vers i ty 

Texas Eco , Bryan , Texas 

Uni vers i ty of Houston , Houston , Texas 
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9 . 2  ENV I RONMENTALLY ORI ENTED PERMITS AND L I C ENS ES 

Regu l atory Bodi es and Thei r J uri sd i cti onal Concerns : 

The Federa l and State regu l ations  whi ch  must be compl i ed wi th 

duri ng  proj ect devel opment are l i s ted i n  Tabl e 9 . 2- 1 . nOE wi l l  consu l t 

wi th the State agenc i es i n  charge of impl ementi ng these regul at ions  

pursuant to  the  I ntergovernmenta l Coord i nati on Act of 1 968 . 
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TABLE 9 . 2- 1  Req u 1 a torv bod i es and thei r i ur i sd i cti ona1  conce rns . 

AGENCY 

1 .  U . S .  ArmY Corps of A.  
Engi neers , Gal veston , 
District Engi neer 

B .  

C .  

REGULATORY JUR I SDICTIONAL CONCERNS 

"General Regul a to.!:t Pol i c ies" 

1 .  Proh i b i ts the unauthori zed obstruction or 
al tera t i on of any nav igab l e  waters . 

2 .  Di scharge o f  dredged ma ter i a l s  i nto 
nav igabl e waters . 

3 .  Structures or act i v i t i es affec t i ng the 
navigabi l i ty of naviqable waters ; i nc l udes 
structures under a nav i qabl e  waterway. 

4 .  Discharge o f  refuse i nto naviqabl e  waters . 

5.  Temporary occupat i on wi th use of any 
seawa l l ,  bul khead. etc. 

6 .  Dec l a res a nat i onal pol i cy t o  encourage a 
productive and enjoyable harmony between 
man and h i s  env i ronment. 

7.  Preservation of the qua l i ty of the 
aqua tic  env i ronment as i t  affects the 
conserva tion.  improvement and enjoyment 
of f i sh and resources . 

8.  L i cense needed whi ch wi l l  reflect upon 
propert i es l i sted in the National  
Reg i s ter of Hi s toric P l aces . 

"�r!!!.!.tLfor Structures�!Ilu:k..in or 
Affec��abl e  Waters of the 
Uni ted tates" 

1 .  Structures or act i v i t i es affec t i nq the 
nav i gabi l i ty of navi gabl e waters ; 
i ncl udes structures .l!nder a nav i gable 
waterway. 

2 .  Work connec t i nq cana l s  t o  naviqabl e  
waters . 

3 .  F i xed structures on the outer 
con t i nenta l she l f .  

4 .  P i ers o r  bul kheads at  the coas t l i ne .  

"Permi ts !QLP1�rg�LQL!.lre.!1�QLIi!l 
Mater i a l  i nto Waters of the Uni ted Sta tes " . - ----------_._ --

REFERENCE 

33 CFR 320 

33 CFR 322 

33 CFR 323 

REMARKS 
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TAB LE 9 . 2- 1  cont i n ued . 

AGENCY 

2. U.S.  Coast Guard, 
District C�nder of 
8th Coast Guard District (New Orleans) 

3. U.S .  Environmental 
Protection Agency, 
Region VI 

REGULATORY JURISDICTIONAL COIfCERNS 

Coast  Guard Regulations on Oi l Spi l l s  

Letter of intent to operate o i l  transfer 
fac i l i ty .  

Regulations on Pol i cies and Procedures for the 
National Pollutant Discharge Elimination System � 
1 .  These Regulations proscribe the pol i cy and 

procedures to be fol lowed by the Adminis
trator of the U . S . E . P . A .  pursuant to 
Sections 402 and 403 of the Federa l Water 
Pol l ution Control Act . 

2 .  Requi res permits . . .  for any i ndustri a l  
discharges i nto navigable waters i ncluding 
the "conti guous zone" territoria 1 sea . Such 
a permi t would  probably be necessary for 
di scharge of effluents from the offshore and 
onshore termi nal waste treatment faci l i ties .  
In addi tion, should the NPDES permit  system 
requi rements not apply to a particu l ar from 
the EPA admi nistrator (or from appropri a te 
designated State or I nters ta te agencies )  
whenever a Federa l l i cense or permit  Is  bei ng 
sought for acti v i ti es which may resul t i n  
discharge I nto the navigable waters . 

Regulations on 01 1 Pol l ution Prevention 

A Spi l l  Prevention, Control , and Countermeasures 
P l an (SPCC) must be prepared for each 0 1 1  hand l i ng 
faci l i ty ,  wi thin s i x  months of the commencement 
of faci l i ty operations . 

Regulations on Transportation for Oump�nd 
Dumpi ng of Materials into Ocean Waters 

--

Permit for ocean dumpi ng requi red for br i ne 
di sposa l . 

REFERENCE 

33 CFR 1 54 
33 CFR 1 54 1 1 0  

4 0  CFR 1 2 5  

3 3  USC 1 251 nt 

40 eFR 1 1 2  
40 CFR 1 1 2 . 3  

40 eFR 220 

40 CFR 220. 1 (b)  ( 2 )  

REMARKS 

Letters of I ntent must be sub
mi tted and approved 60 days 
prior to date the operation Is  
I ntended to  begi n .  
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TABLE 9 . 2- 1  con ti n ued . 

AGENCY ·REGULATORY JURI SDICTIONAL CONCERNS �EFERENC",E _______ _ REMARKS 

4 .  Texas Denartment of 
ioIater Resources 

( a )  Permi t for d i scharge o f  waste I nto publ i c  
waters . 

( b )  Permi t  requi red prior to construc tion of a 
treatment fac i l i ty .  

( c )  A waste d i scharge from any i ndustri a l , publ i c  
o r  pri vate project o r  devel opment which con
stl tu te� a new source of pol lu ti on I s  
requi red t o  have the hi ghest and best 
degree of treatment ava i l a b l e  under ex i s ti ng 
technology. 

( d )  Not i f i cation must be g i ven w i th i n  24 hours 
of any spi l l  or accidenta l di scharge. 

( e )  Act i v i t i es which are I nherently capable of 
caus i ng spi l l age or accidenta l di scharge of 
po l l ut i ng substances are subject to regu l a 
t i ons o r  preven t i ve measures adopted by the 
Board. 

( f )  Cer t i fi ca ti on of NPDES perm i t s .  

( g )  Permi ts requi red for s torm water runof f .  

( h )  Appropria te permi t requi red for u s e  o f  
surface waters and leachi ng and d i splacemen t .  

( I )  Appropri a te permi t requ i red for u s e  of 
surface waters for water supply system for 
huNan use.  

5 .  Texas A i r  Control Board ( a )  Construction permi t requi red for any fac i l i ty 
that may emi t a i r  contami nants . 

(b)  Operat i ng permi ts are I s sued for any faci l i ty 
tha t emi ts a i r  contami nants . 

Texas Water Qua l i ty Ac t ,  
Chapter 21 . Vernon ' s  Texas 
Water Code , Sec tion 21 . 079 

Texas Water Qua l i ty 
Rul e  635 .6  

Texas Water Qua l i ty 
Rul e  635 . 4  
Texas Water Qua l i ty 
Rule 635 .6  

Texas Water Qua l i ty Rules , 
Section 645 

Texas Water Code , Chapters 5 
and 6 

Texas C l ean A i r  Act (Ar t i c l e  4477-5) Section 3 . 27 ;  Texas 
Regul a tion VI , Rul e  601 

Texas C lean Air Act (Ar t i c l e  4477-5) , Section 3 . 2B 

I f  treatment fac i l i ties are 
bui l t  I n  a f l ood area , the 
des i gn report shal l descr i be 
precauti ons taken to prevent 
waste from entering fl ood
waters . 

Annua l Report of water taken 
from streams and reservoi rs 
may be requested . 

Plans and spec i f i cations ar� to 
be submi tted for determi n i ng 
comp l i ance wi th a i r  control 
s tandards . 

App l i cation must be made within  60 days after opera tion 
commences ; moni toring data may 
be requ i red . 
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TABLE 9 . 2- 1  con ti n ued . 

AGENCY REGULATORY JURI SDICT IONAL CONCERNS REFERENCE REMARKS 

6. Texas Water 
Deve l opment Board 

7. Texas Rai l road 
Commi ss ion 

B. Texas Genera l land 
Off i ce 

9. Texas State Depart
ment of Highways 

1 0 .  Texas H i s torical  
COI1II1i ss ion 

Cert i fi ca t i on that wel l cas i ngs are suffi c i ently 
sea l ed and that use o f  wel l s  wi l l  not contami nate 
fresh water suppl i es .  

( a )  Noti fi c a t i on o f  dri l l i ng operat i ons rel a t i ng 
to 0 1 1  act i v i t i es .  

( b )  Perm i t  for o i l  p i pel i nes . 

( c )  Submi s s i on of monthly storege reports and 
annua l p i pel i ne opera t i on reports . 

( d )  Permi t requi red to di spose of bri ne .  

Right-of-way of p i pel i nes cross i ng publ i c  l ands . 

R ight-of-way for p i pel i nes cross i ng h i ghways . 

( a )  Not i f i cati on of f i nd i ngs of survey conducted 
to determ i ne whether Nati ona l Reg i ster of 
H i stori c  Pl aces property would be affected 
by the project . 

( b )  Not i f i ca t i on of f i nd i ngs of survey conducted 
to determi ne whether propert i es whi ch woul d  
b e  el i g i b l e  for nomi nat ion to the Nat i onal 
Reg i ster of  H i s tori c  Pl aces woul d  be a ffected 
by the proj ect .  

Texas Water Conserva t i on Ru l es 
and Regu l a t i ons ( Ru l es B and 
1 3 )  

Texas Ra i l road Commi s s i on 
Ru l es and Regu l a t i ons 

Ru l e  70 

16 U . S . C .  470 ( f )  "Nat ional 
Hi storical  Preservat i on Act 
of  1 966" 

Execu t i ve Order #1 1 593 
"Protec t i on and Enhancement 
of the Cul tura l Env i ronment , "  
May 1 97 1  

I f  a l l  bri ne I s  transferred to 
Dow , no perm i t  is requ l rerl. 

Office wi l l  submi t l etter of 
obj ec t i on or no obj ec t i on to 
Corps . 
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TABLE 9 . 2- 1  cont i nued . 

AGENCY 

1 1 . Texas Parks and 
Wi ldl i fe Department 

1 2 .  Texas Department of 
Heal th Resources 

1 3 .  Velasco Dra i nage 
Di strict 

14. Brazoria County 
Commissioners Court 

1 5 .  Brazoria County 
Hea l th Department 

REGULATORY JURISDICT IONAL CONCERNS 

( a )  No permit required i f  al l dredged spoi l wi l l  
be used to backfi l l  p ipel i ne trench, and 
stream banks wi l l  be returned to original 
condi tfon after pipel ine construction. 

(b) As above, and, if beaches wi l l  be returned 
to original condi ti on after use of Gul f 
wa ter for leaching and di splacement. 

(a ) Approval of plans and spec i fications requi red 
before constructfon of water supply system , 
for human use , is commenced. 

(b) Permit requi red for col l ection ,  handl ing,  
storage, and di sposal of  municipal  or 
i ndustri al sol id waste.  

Permfts requi red for laying pipel i nes through to 
l evees and through wave barrier. 

Approval requi red for laying pipel i nes across 
county roads . 

Permi t requi red for septic tank. 

REFERENCE REMARKS 

Offi ce wi.l l submi t 1 etter of 
objection or no objection to 
Corps . 

Di strict wi l l  submit l etter of 
objection or no objection to 
Corps . 



9 . 3  REQUEST FOR COMMENTS 

Comments on the Draft E I S  for Seaway Group Sal t Domes were requested 

from the fol l owi ng agenc i es ,  compan ies , and organ i zati ons . Copi es of 
the document were a l so made ava i l ab l e  to the Counc i l  on  Envi ronmenta l 

Qual i ty and to the publ i c  i n  September 1 977 . 

Federa l 

Department of Agri cu l ture 
Department of the Army 
Department of Commerce 
Department of Defense 
Department of Hea l th ,  Educati on , and Wel fare 
Department of Hou s i ng a nd Urban Devel opment 
Department of the I nter i or 
Department of Labor 
Department  of State 
Department of Transportati on 
Department of the Treasury 
Adv i sory Counc i l  on H i s tor ic  Preservat ion  
Appa l ac h i an Reg i ona l Comm i s si on 
Counc i l  on  E nv i ronmental Qual i ty 
E nergy Research a nd Deve l o pment Admi n i s trati on 
Envi ronmental Protect i on Agency 
Federal Energy Adm i n i strati on ( 1 0  Reg i onal Offi ces ) 
Federa l Power Comm i s s i on 
I nterstate Commerce Comm i s s i on 
National  Sci ence Fou ndat ion  
Nucl ear Reg u l atory Comm i s s i on 
Tennes see Val l ey Authorfty 
Water Resources Counc i l  
National  Ocea n i c  and Atmospher i c  Admi n i s trati on 
U . S .  Fi s h  & Wi l d l i fe Servi ce 

State 

Texas State C l eari ng hou se 
Texas So i l  and Water Conservation Board 
Texas Rai l road Comm i s s i on 
Texas Parks and W i l d l i fe Department 
Texas Department of Water Resources 
Texas Department  of Agri cu l ture 
Texas I ndustr i a l  Commi s s i on 
Texas Ai r Control Board 
State Department  of H i g hways a nd Publ i c  Transportati on  
Bureau of Economi c Geol ogy 
General Land Offi ce 
Texas  Forest Servi ce 
Texas Departmen t  of Hea l th Resources 
Texas Energy Adv i sory Comm i s s i on 
Off i ce of the Governor 
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Texas Coasta l  and Mar i ne Counc i l 
Texas H i s tor i cal  Commi s s i on 
D i v i s i on of Natural Resources and the Envi ronment  
Offi ce of State-Federal Rel ations  
Brazos Ri ver Author i ty 

Local 

Brazoria  County 
Fort Bend County 
Vel asco Dra i nage Di s tri ct 
C i ty of Freeport 
Hou ston-Gal veston Area Counc i l  of Governments 
Fran kl i n  County 
Ea st  Texas Counc i l  of Governments 
Hopk i n s  County 
Orange County 
Smi th Cou nty 

Other 

Amer ican  Petro l eum I n st i tute 
Center for Law and Soci a l  Pol i cy 
El ectr i c  Power Research I n st i tute 
Env i ronmental Defense Fu nd , I nc .  
Env i ronmental  Pol i cy Center 
Fr i ends of the Earth 
Fund for An ima l s ,  I nc . 
I n s t i tute of Gas Technol ogy 
I nterstate Natural Gas Assoc i at i on 
I zaak  Wa l ton League of Ameri ca 
Energy Conservati on  Commi ttee--Keys to Educat ion  for Env i ronmental Protect i on 
Nat i onal  Assoc i at ion  of Count i es 
Nat i onal  Audubon Soci ety 
Nati onal Parks and Conservation  As soc i at ion  
Nat i onal  League of C i t i es 
Nat i onal Resource Defense Counc i l , I nc . 
Nat ional  Wi l d l i fe Federati on  
New York State--Off i ce of Energy Ana lys i s  
u . S .  Conference of Mayors 
Amer i can  L i ttoral Soc i ety 
Ed i son  El ectr i c  I n st itute 
Ka i ser Eng i neers 
Fl orida  Audu bon Soc iety 
Ga l veston Audubon Soc i ety 
Counc i l  of the Env i ronment  
League of  Women Voters 
Hou s ton Power & Li ght 
Nature Conservancy 
South Jetty 
S i erra Cl ub--Gu l f Coast Reg i onal Conservat ion Commi ttee 
S i erra C l u b--Southern Pl a i ns Reg ional  Conservat ion Commi ttee 
S i erra Cl ub , Houston 
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LOOP , I nc . 
Seadock ,  I n c . 
Gu l f  States Mar i ne  F i s heri e s  Commi s s i o n  
Dow Chemi cal  
S prad l i n ,  Hoker , Best and Sprad l i n  
Mob i l Oi l Corporat ion 
The Houston Post 
Texas Conservat ion  Counc i l , I nc .  
Houston Sportsmen ' s  C l u b  
Texas Envi ronmenta l Coa l i ti o n  
Houston Audubon  Soc i ety 
Seaway P i pel i ne ,  I n c . 
Morton Sa l t  
Texasgu l f ,  I n c . 
Texas Coasta l and Mar i ne Counc i l  
R i ce  Un i vers i ty 
Sab i ne R i ver Authori ty 
Southern Method i st Un i vers i ty 
Southwestern E l ectr i c  Power Company 
Texas A&M Un i vers i ty 
Un i vers i ty of Texas 
Ameri can F i s heri e s  Soc i ety 
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9 . 4 D I S CUSSION  OF COMMENTS RECE I VED ON THE DRAFT ENVI RONMENTAL IMPACT 

STATEMENT 

The l i s t of agen c i es and groups  i nc l uded wi th the Summary i n  the 

front of th i s  s tatement i n d i cates those who furn i s hed wri tten comments 

on the draft envi ronmental impact statement to the Department of Energy 

wi th i n  the a l l otted comment per iod .  Cop i es of the comment  l etters are 

i nc l uded i n  Appendi x K .  

Al l of the  rev i ew comments recei ved by DOE have been con s i dered i n  

the preparation  of th i s  f i na l  E I S .  Al though on ly  time ly  comments are 

forma l ly addressed here , a l l comments were con s i dered to the extent 

practi cabl e i n  the preparation of the document .  The E I S  has been expanded 

and modi fi ed where appropr i ate as a res u l t of comments recei ved . I n  

other cases , e i ther no substanti ve i s sues were ra i sed or no  change to 

the E I S  was con s i dered appropri ate . The fo l l owi ng l i s ti ng  presents a 

s ummary of the di s po s i ti on of substanti ve i s sues ra i sed i n  the comments . 

9 . 4 . 1 Commen ts Recei ved from Federal Agenc i es 

9 . 4 . 1 . 1 U . S .  En v i ronmental Protection Agency ,  November 30 , 1 97 7  

Commen t  1 :  
The statement wou l d  be strengthened i f  i t  i nc l uded dimen s i onal 

drawi ngs of the proposed i n ta ke structures for raw water wi thdrawa l . I n  

add i t ion , the s tatement s houl d address  i n ta ke fl ow vel oc i ty and screen 

des i gn s  that  wi l l  be used . Th i s  i nformation  woul d a l l ow for an effecti ve 

eval uation of these s tructures to determi ne whether best techno l ogy i n  
thei r des i g n  ha s been used to mi n imi ze env i ronmental impacts . 

Response : 

The proposed raw water i n ta ke structure wi l l  be constructed as part 

of the early storage p ha se devel opment of the Bryan Mount Sal t Dome , and 

i s  d i s cussed i n  deta i l  in Section 1 . 2 . 1 of the F i na l  Suppl ement to FEA 

FES 76/ 77-6 .  I n ta ke fl ow vel oci ty woul d be l imi ted to l es s  than 0 . 5 

feet per second under max imum i n ta ke vo l umes at l ow ti da l el evations . 

A travel i ng screen wi th a 3/ 1 6 " mes h  open i ng wi l l  be used . 
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Comment 2 :  

The draft E I S  n eeds to be strengthened wi th regard to draft regu l a

t ions  of the Underground I nj ection  Contro l ( U I C )  Program of the Safe 

Dr i n k i ng Wa ter Act ( PL 93- 523 ) .  Suffi c i ent  data s hou l d be presen ted to 

EPA when i t  becomes avai l abl e from the on-go i n g  tes t i ng  and ana lys i s  

program before i n i t i at ion o f  the empl acement ,  mi n i n g o r  d i s posa l  operation s . 

Thi s i n formation prov ided s hou l d  be con s i s tent w i th the requ i rements 

proposed i n  EPA Adm i n i strator ' s  Dec i s ion Statement #5 ( 39 CFR : 69 )  or the 

s upersed i ng U I C  regu l ations  when f i na l , and the perm it  regu l at ions  of 

the Oi l and Gas Di v i s ion  of the Texas Ra i l road Comm i s s i o n . The i n tent ions  

of the  appl i cant wi th regard to these recommendation s  s hou l d be  addressed 

i n  the F i na l  E I S . 

Response : 

The E I S  ref l ects prel imi nary des i gns  and an appra i sa l  of ava i l a bl e 

i nformation on the env i ronment wh i ch potenti a l l y  may be affected . T h i s  

ma ter i a l i s  con s i dered to b e  of suffi c i ent deta i l  to enabl e a n  assessment 

of the envi ronmen ta l  fea s i b i l i ty of the project . I n  severa l i nstances , 

fl exi b l e des i g ns  and c l ose  mon i tor i ng of constructi on and operat ion  
wou l d be  requ i red to su pport an effect ive eva l uation of the res u l ti ng  
envi ronmenta l impacts . Data wou l d  be provi ded to EPA and to the Texas 

Ra i l road Comm i s s i on as i t  becomes ava i l abl e and DOE wou l d  c l ose ly  coord i 

nate the appropri ate acti v i t i es wi th EPA and the Texas Ra i l road Comm i s s i on . 

At the pub l i c  hear ing  conducted by the Texas Ra i l road Commi s s ion  on 
September 1 5 , 1 97 7 , i nformation  was provi ded on the p l anned bri ne i nj ection  

system . Add i t iona l  i nformation  i s  prov i ded i n  the F i na l  Suppl ement to 

the Bryan �1ound  FES . 

Commen t 3 :  

The method of br i ne d i s posa l  strong ly  recommended i nvol ves us i ng 

the d i s p l aced bri ne as  a chem i ca l  feed stock wherever practi cabl e .  The 

appl i cant ' s  i n tent ion on th i s  recommendation s hou l d be addressed i n  the 

F i na l . 
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Response : 

I n  the event that bri ne  produced by SPR acti v i t i es can be economi cal ly  

u sed by l oca l i ndustry , DOE wou l d attempt to make i t  ava i l ab l e .  There 

are ,  however , severa l techno l og i ca l  and economi c barri ers reduci ng  the 

l i kel i hood that the SPR bri ne wo ul d be put to such uses . F i rs t ,  the 

qua l i ty of br i ne for i ndustri al use , such  as feedstock for ch l or i ne  and 

soda ash  pl ants , must be extremel y h i g h .  Th i s qua l i ty is  a funct ion  of 

several characteri st i cs , the most important be i ng 1 )  the puri ty of the 

sa l t  in  the format ion , 2 )  the qual i ty of the d i sso l v i ng water , 3 )  the 

sa l t concen trat ion i n  the bri n e ,  and 4 )  the sol ubl e impuri t i es i n  the 

bri ne , pr imari l y  potass i um ,  magnes i um and sod i um s u l fate . 

The d i s so l v i ng water to be used for l each i ng new cavern s at Bryan 

Mound or any of the a l ternati ve s i tes i n  the Seaway Group  woul d come 

from the Brazos Ri ver , havi ng an unacceptably h i g h  l evel of impuri ti es 

to be useab l e i n  s en s i t i ve chem i ca l  processes . Pretreatment of the raw 

water wou l d  be req u i red at a much h i g her cost  i f  the bri ne  were to be 

s o l d .  Further , the qua l i ty and sa l t  concentration  req u i red vari es 

between i ndustr i es and proces ses and the quanti ty of bri ne produced 

dur i ng SPR l each i ng woul d exceed the demand of any s i ng l e rece i v i ng 
fac i l i ty .  Therefore , i f  more than one p l ant were to be served i t  woul d 

be d i ffi cu l t to def i ne  a common bri ne qua l i ty acceptabl e to a l l rece i vers . 

P i pel i nes wou l d  need to be bu i l t  at cons i derabl e cost to the p l ants 
u s i ng the br i ne .  G i ven the rel ati vely short durati on of l each i ng acti v i 

ti es and the uncerta i nty of bri ne supp ly dur ing  l ater fi l l  cyc l es ,  i n  

add i t i on to the probl ems c i ted above ,  the economi c feas i b i l i ty o f  sel l i ng  

S PR  d i sp l aced br i ne is  uncerta i n .  

Bri ne  i n  the ex i st i ng cavern s a t  Bryan Mound i s  presentel y bei ng  

del i vered to Dow Chem i ca l  Company as the i n i t i a l fi l l  for the early 

storage phase proceeds .  However , th i s  arrangement is  temporary on ly , 

and  i nvol ves rel ati vel y l ow rates and vo l umes . Dow has not expres sed a 

wi l l i ngness  to accept br i ne ( or prov i de the water neces sary ) at the 

rates and vol umes requ i red for l each i n g .  
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Comment  4 :  

I t  appears that impacts regardi ng uti l i zat ion  and l o s s  of wetl ands 

coul d be mi n imi zed if appropriate measures were ta ken . I n  l i ght  of 

Execut ive Order 1 1 990 on  Protection of Wetl ands the appl i cant  shoul d 
s ubstanti vel y eva l uate proposed and al ternati ve act i on s  regard i ng thei r 

potent ia l  to adverse ly  impact wetl ands , practi cabi l i ty ,  and po s s i bl e  

mi ti gat i ve meas ures . Efforts s hou l d be made to avo i d  wetl and uti l i zat ion  

for any r i ghts -of-way. P l ann i ng for future storage and expans i on  s hou l d 

cons i der offs hore domes and other s i tes i n l and from wetl and areas . 

Response : 

The i s sue  of wetl ands preservati on has been addres sed i n  numerous  

secti ons  of the  draft E I S .  I n i ti a l  a l i gnments o f  the p i pel i ne r i g hts

of-way and other fac i l i t i es were made wi th sens i ti v i ty to th i s  i s sue . 

Where pos s i bl e  the SPR  p i pel i ne r i g hts -of-way were l ocated a l ong ex i sti ng 

ri g hts -of-way or adj acent to other prev iou s ly  devel oped areas to mi n imi ze 

the impacts on  wetl ands . Thi s approach wi l l  be confi rmed by DOE i n  

l ater deta i l ed des i gn  and engi neeri ng stud ies . Some rewordi ng i n  sect ions  
dea l i ng wi th wetl ands i n  the draft E I S  has  occurred to better refl ect 

DOE ' s  concern for wetl and s .  

Comment 5 :  

The s tatement s hou l d addres s any di scharges as a resu l t  of domesti c 

wastewater treatment at the sel ected SPR expans i on  s i tes . The s tatement 
shou l d  address  the l ocation of the d i scharge po i n t ,  the type of treatment , 

and the pos s i b l e  impacts th i s  d i scharge cou l d have on the recei v i ng 

s tream. I n  addi ti on , the s tatement shou l d  address  whether app l i cati on  

for a Nat i onal  Po l l u tant Di scharge El imi nati on  System ( NPDES ) permi t has 
been made .  

Response : 

San i tary wastes generated at the proposed storage s i tes or a l ong 

the con struction  r i g hts-of-way wou l d be handl ed through  portabl e fac i l i 

t i es prov i ded cons i stent wi th Occupational  Safety and Hea l th Admi n i s tra

t i on regu l at ions . Current p l ans  for operation  of early storage capaci ty 

at Bryan Mound  i nc l ude the con struction  of an underground ho l di ng tan k  
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for domes ti c wastewater wh i c h  wi l l  be per i od i cal l y  pumped out and trans

ferred to the  Freeport wastewater treatment  fac i l i ty for d i s posa l . 

No add i ti onal  faci l i t i es wou l d  be neces sary for SPR operations  at Bryan 

Mound . S im i l ar wastewater handl i ng procedures are ant i c i pated for use  

at  the  a l ternati ve s i tes . An  appl i cation  for an NPDES permi t has  been 
s ubmi tted to EPA for the d i scharges wh ich  wou l d occur at Bryan Mound . 

Comment  6 :  

On page B . 2-82 , i n  the di scus s ion  of the i n terpretati ve rul i ng of 

December 2 1 , 1 97 6 ,  regard i ng the Federa l Cl ean Ai r Act ,  the name " Emi s s i on 

Trade-Offs " i s  i ncorrectly used s i nce i t  i s  more commonl y referred to as 

" Emi ss ion  Offset .  I I  Th i s  d i screpancy in termi nol ogy shoul d be corrected 

i n  the f i na l  s tatement .  Furthermore , based on the extrapol ati on  from 

reg iona l  a i r  qual i ty data , the statement i nd i cates that l evel s of non

methane hydrocarbons and photochem i ca l  oxi dants are pred i cted to be h i g h  

a nd are expected to conti nue  to exceed sta ndards occas i o na l l y  i n  the 

Freeport , Texas area . Therefore , the em i s s i o n  offset po l i cy may appl y 

for the proposed proj ect .  I n  add i tion , the f i na l  statement shou l d note 

that the exc l us ion  of new sources , wh i c h  emi t  l es s  than 1 00 ton s  per 

year ,  as  requ i red under the emi s s ion  offset pol i cy ,  is based on " potenti a l " 

i nstead of "actual " emi s s i ons . These matters and the i r  effect upon th i s  
project s hou l d  be adequate ly  cons i dered and addressed i n  the fi nal  

s tatement .  

Response : 

These c hanges have been i ncorporated on  pages B . 2-80 , B . 2 -83 , 

3 . 2-20 and 3 . 2-2 1 . The text has a l so  been mod i f i ed to refl ect the EPA 

determi nati on  that the offset pol i cy does not appl y to SPR fac i l i ti es 

due to the t�mporary and i n termi ttent nature of the emi s s i on s . 
DOE i s  aware that the EPA pol i cy regard i ng emi s s i on offsetts i s  currentl y  
u ndergo i ng rev i ew a nd that a cl ari f ication  wi l l  be i s s ued i n  the near future . 

DOE w i l l  ta ke any steps necessary as  a resu l t of th i s  cl ari f i cat i on . 

Comment 7 :  

I n  addres s i ng the ambi ent a i r  qual i ty standards , the f i na l  s tate

ment s hou l d recogn i ze that the Cl ean Ai r Act , amended on  August  7, 1 97 7 ,  

has changed past Prevent ion  o f  S i g n i f i cant Deteri oration  ( PSD )  Regu l a

t ions . Those  changes that are s i gn i f i cant  to th i s  project are that PSD 

des i gnated source categor i es have been expanded from 1 9  to 28 sources , 
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one of wh i ch i s  petro l eum storage and transfer fac i l i t i es .  Al so , PS D 

regu l a tions  no l o ng er apply on ly  to parti cul ate and s u l phur d i ox i de 

emi s s i on s  bu t to a l l cri teria  po l l u tants , ( i . e . , Sul fur Dioxi de (S0 2 ) '  

Tota l Suspended Parti cul ate ( TSP ) ,  Non -Methane Hydrocarbon ( NMHC ) , 

N i trous  Ox i des ( NOx ) '  Carbon Monoxi de ( CO ) , and Photochemi cal Oxi dants 

( 03 ) ) ,  These c hanges and the i r effect upon th i s  project shoul d be con 

s i dered and adequatel y addres sed i n  the f i na l  statement .  

Respons e :  

These changes have been i ncorporated on pages B . 2-80 and 3 . 2- 20 . 

Comment  8 :  

The l evel s of env i ronmental n o i s e  tabu l ated o n  page B . 2-88 of the 

Draft E I S  have been l a bel ed as "establ i s hed gu i del i nes , I I  from EPA . Th i s  

phra s e ,  "es tabl i s hed g u i del i nes , II  i s  i ncorrect .  Rather , th i s  tabl e 

refl ects " i denti f i ed l evel s "  wh i ch are requ i s i tes to protect publ i c  

heal th and wel fare w i th an adequate marg i n  of safety for both acti v i ty 

i n terference and hear i ng l oss . Furthermore , the no i se l evel s c i ted i n  
th i s  tabl e do not consti tute a regu l ation , spec i ficati o n , or s tandard . 
Th i s di s crepancy shou l d be corrected i n  the fi nal  s tatement .  

Response : 

Sect ion B . 2 . 4 , Bac kground Ambi ent Sound Level s ,  has been rev i sed 

accord i ng l y .  

Commen t  9 :  

The Draft E I S  needs to be strengthened i n  the secti on  address i ng 

the Sp i l l  Prevent ion Contro l  and Countermeasure ( S PCC ) P l an .  The Fi n al 

E I S  shou l d conta i n  a s tatement that a SPCC P l an ,  wh i ch wi l l  meet the 

requ i rements of Coded Federa l Regul ati ons 40 CFR 1 1 2 ,  wi l l  be prepared 

wi th i n  s i x  months after the fac i l i t i es beg i n  operati on  and sha l l be 

ful ly impl emented no l ater than one year  after operati ons beg i n .  

Response : 

Section  E . 2 .  1 . 5  has been rev i sed to i nc l ude a statement defi n i ng 

impl ementat ion  of the S PCC Pl an . 
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9 . 4 . 1 . 2 Nati onal  Ocean i c  & Atmospheri c  Admi n i s trati on , Nati onal  Ocean 

Survey ,  November 2 ,  1 97 7  

Comment 1 :  

Appendi x  B - Descri pti on of the Env i ronment - H i s tori ca l  mean 

s urface current data are for a pos i ti on 30 mi l es SW of di ffuser l ocati on . 
Topograph i c ,  wi nd s hear ,  and other effects may cause s i gn i fi cant  d i ffer

ences . S i te spec i fi c  data are m i s s i ng . 

Respon se : 

S i te s pec i fi c  data have been obta i ned s i nce publ i cati on  of the 

Draft E I S . These data have been i nc l uded i n  the descri pti on  of the 

Envi ronment i n  Chapter 3 and Append i x  B and i n  the d i scus s i on of impacts 

i n  Chapter 4 and Appen d i x  C .  Compl ete data are presented i n  Appen d i x  G .  

Comment 2 :  

Appen d i x  E - O i l and Bri ne Sp i l l  Ri s k  Ana lys i s  - The present state

of-the-art for o i l sp i l l  ana lys i s  i n cl udes model s wh i ch provi de contours 

of probabi l i s ti c impact and probabi l i s ti c time to impact . Thi s  i nforma

t i o n , mi s s i ng i n  the s ubj ect DEI S ,  woul d improve the pl an for conta i nment 
and removal of s p i l l ed o i l . 

Response : 

Oi l movement ,  as  addres sed i n  the EI S ,  i nc l udes tanker transport i n  

coastal  waters from the 1 2-mi l e  l im i t  to the SEAWAY docks . Spi l l s  

occurr i ng i n  these waters wou l d  be pri nc i pal ly  i nfl uenced by nears hore 

currents and ti des , harbor d imen s i ons  and man-made features . Model s 
whi ch provi de contours of proba bi l i sti c impact and probabi l i st i c  t ime to 

impact are more appropri ate for asses s i ng effects of sp i l l s  i n  open 
waters , wi th no nears hore i nfl uences , and woul d not prov i de a mean i ngful 
approximat i on of actual cond i ti ons . 

Commen t 3 :  

Appen d i x  G - Br i ne Di s pers i o n  Model i ng - The two model i ng approaches 

u s ed to character i ze the di spers ion  of br i ne i nto surround i ng waters may 

suffer from as s umpti ve mathemati ca l  s i mpl i fi cati ons . The l imi tation  of 

s teady state and constant current fi el d of the Rad i an Corporation  model 

has been recogn i zed i n  the DE I S .  The assumpti ons of con stant depth and 

verti cal ly con stant current are weaknesses in the MIT  model . 
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Respons e :  

The approach used by the M I T  i n vesti gators assumes a cons tant depth 

and a verti ca l ly con stant  current in order to cl osely approximate amb i ent 

cond i ti o ns wh i l e  y ie l d i ng a manageabl e mathemati cal model . Future 

deve l o pmen ts i n  model i ng capa bi l i ty wi l l  l i ke ly  enabl e the remova l of  
these  potenti a l  l im i tati ons . 

For the Gul f Coa st area wh i ch exh i b i ts a l ow bottom grad i ent , the 

a s s umpti on  of  a un i form water depth i s  rea sonabl e i n  both the near and 

far f ie l d .  A constant  verti ca l  curren t ,  wh i l e  not accurate ly  dep i ct i n g  

cond i t i ons  i n  the very nea r fi el d becomes l es s  s i gn i fi cant i n  the i n ter

med i ate and far f i el d .  Add i ti ona l ly ,  for the h i g h  vel oci ty d i ffusers 

ana lyzed , j et vel oc i ty i s  greatly i n  excess  of current vel oc i ty ( by 

about  two orders of  mag n i tude ) and the nea r fi el d pl ume wou l d be l i ttl e 

i nfl uenced by current variat ions  wi th depth . 

9 . 4 . 1 . 3  Nati onal  Ocea n i c  & Atmospher ic  Adm i n i strat ion , Nat i onal  Mari ne 

F i s heri es Serv i ce ,  November 2, 1 97 7  

Comment 1 :  

I n  the n umerous  s ect ions  of the DE I S  deal i n g  wi th the primary bri ne 
d i s posa l  l ocat ion  for a l l s i tes be i ng con s i dered , i t  appea rs that the 
l ocations  i n  the Gul f of Mex ico fi ve nautical  mi l es southeast  of  Bryan 

Mound were se l ected so l el y  to obta i n  a 50-ft.  depth for d i s posal  of  the 

bri n e .  Apparentl y ,  no cons i derations  are g i ven to a l ternati ve s i tes i n  

the Gul f wh i ch wou l d  be l es s  damag i ng  to mar ine  fi s hery resources . 

Response : 

Cri teri a  for the eval uation of  bri ne d i s posal  l ocations  i nc l uded 

techn i ca l  fea s i bi l i ty ,  navi gati ona l restra i nts and cos t ,  together wi th 

an a s ses sment of  potent i a l  impacts to the phys i ca l , chem ica l  and b io l og i ca l  

envi ronments . Based on these c r i teri a ,  the proposed d i ffuser s i te 5 . 0  

nauti cal mi l es southeast o f  Bryan Mound was sel ected . A compl ete d i scus

s i on  o f  the  cr i teria  and potent i a l  impacts i s  presen ted in  Append i x  G 

for both the proposed l ocation and an al ternati ve s i te 1 0 . 9 na uti cal 

mi l es from s hore.  
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Comment 2 :  

Add i ti onal i nformation on the abundance and product i v i ty of mari ne 

s pec i es  i n  the v i c i n i ty of the proposed and a l ternat i ve s i te s  s hou l d be 

i ncorporated and d i scus sed in the appropri ate secti ons of the F ina l  E I S . 

Add i t i onal a l ternat ive  d i sposal  s i tes  i n  other nearby parts of the Gul f 

of Mexi co that are not known to be sen s i t i ve habi tats for mari ne s pec i es 

that a re major components of the recreat ional and commerc i a l  fi s heri es 

shou l d be d i scus sed . 

Response : 

Shrimp fi s hery stat i st ics  for the Gal veston Di s tr i ct have been 

i ncl uded i n  Append i x  G .  Th i s append i x  a l so  conta i n s  a d i scus s i on o f  the 

d i vers i ty and abundance of zoopl ankton , phytopl ankton and benth i c  fauna 

in the same a rea . Add i ti onal i n formation on the l ocation and producti vi ty 

of spec i es of commerc i a l  or  recreational val ue prov i ded by the Texas 

Agr i c u l tural Exten s i on Serv i ce has a l so been i ncl uded and d i scussed i n  

Appendi x G rel ati ve to the proposed and al ternat i ve s i tes . The l ocation 

of spawn i ng s i tes  rel at i ve to the proposed d i ffu ser operati ons has been 

as ses sed us i ng i nformation  on brine di s pers i on from the NOAA Analys i s  of 

Br i ne Di s posal  i n  the Gu l f  of Mex i co .  The impacts of brine d i ffu s ion  

a re s ummari zed i n  Sections  4 . 3 . 1 . 5  and  4 . 3 . 2 . 5 . 

Comment 3 :  

In  the presentat i on of deep wel l i nj ecti on of bri ne i nto deep 

sa l i ne aqu i fers as an a l ternati ve to d i scharge of bri n e  i n to the Gul f of 

Mexi co , for each of the fi ve Seaway cand i date s i te s , the a l ternati ve of 
d i rectional  dri l l i ng from non-wetl and l o cati ons shou l d a l so be d i scus sed 
for those  cand i date s i te s  where i n  wetl ands a re presently be i ng cons i dered 
as poss i bl e  i nj ecti on wel l pad l ocat i ons . 

Response : 

The a l ternati ve method of br i ne d i s po sal  through  use  of deep wel l 

i nj ection  assumes the more convent ional arrangement of a s eparate wel l pad 

for each wel l and the dri l l i ng of verti cal hol es . Th i s method ; s  typ i cal l y  

u s ed for both o i l  production wel l s  and for i nj ect i on wel l s .  Acreages 

affected and fi l l  quant i ti es requ i red are therefore presented for the 
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methods common l y  used .  F i na l  des i g ns wou l d  be coord i nated to mi n i mi ze 

d i s ruption  of wetl ands . Use  of d i rectional  dri l l i ng i s  cons i dered as a 

m it i gati ve measure i n  Chapter 5 .  

9 . 4 . 1 . 4  Department of the Army, Gal veston D i s tr ict  Corps of Engi neers , 

November 1 7 ,  1 97 7  

Comment  1 :  

The dredg i ng work and most  of the faci l i t i es to be cons tructed i n  

connecti o n  wi th the proposed Strateg i c  Petrol eum Reserve storage s i te 

wi l l  req u i re Section  1 0  and 404 perm i ts under the reg u l a tory program of 

the Corps of Eng i neers . I n  v i ew of th i s  requ i rement as part of the 

overa l l Federal action and the apparent concerns of env i ronmental 

groups and organ i zati ons  wi th the impact of certa i n  aspects of the 

proj ect on s h rimp and other mari ne l i fe ,  the EIS shou l d  be expanded 

_ ��yffi c i ently so as  to adequate ly  cover the effects of these permi t 
act i v i ti es as  wel l as the primary acti v i ty of petrol eum storage .  Th i s  

mi�t obv i ate the neces s i ty for preparation  o f  a separate E I S  when the 
Corps of Eng i neers ta kes acti on on the Secti on 1 0  and 404 permi t appl i cation . 

Response : 

The need for Corps of Eng i neers Section 1 0  and 404 perm i ts has been 

recogni zed i n  the E I S  and i s  so stated i n  Chapter 9 ,  Tabl e 9 . 2- 1 . 
Deta i l s  of tho se acti v i t i es requi r ing  Corps permi ts , as ava i l abl e through 
the prel imi nary des i g n  phase ,  are outl i ned i n  Chapter 2 and Append ix  A .  
The envi ronments wh i ch wou l d  be affected by permi t acti v i t i es are descri bed 

i n  Chapter 3 and Append i x  B .  Chapter 4 and Append i x  C defi ne the impacts 

on those envi ronments . Al l sections  have been upgraded to i nc l ude 

prev i o u s ly  unava i l abl e i nformation  on the effects of brine di scharge i n  

the Gul f of Mex i co .  

Commen t 2 :  

The di scus s i o n  under paragraph  4 . 3 . 1 ,  Vol ume I on the impacts of 

bri ne d i s posa l , dock  cons truction  and dredg i n g  shows l i ttl e quanti fi cati on 

of the total impact of these acti v i t i es on the ecosystems and the b i ota 

of the area , both mari n e  and terrestr ia l . These d i scus s i ons  shou l d  be 

expanded to more adequate ly  quant i fy these impacts . 
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Response : 

The need for quant i fying  the impacts to the mar i ne  b i ota as a 

resu l t of br i ne di sposa l i n  the Gul f of Mex i co has been recogn i zed and 

deta i l s have been presented in Append i x  G of th i s  report . G i ven the 
l i mi tat ions  in data avai l ab i l i ty ,  the l evel of q uanti fi cat ion  presented 

i s  adequate for the purpose of characteri z i ng the potenti a l  impacts of 

the proposed acti on . Addi t iona l  efforts have been made to quant i fy 
impacts i n  Append i x  G of  th i s  report u s i ng data co l l ected s pec i fi ca l l y  

for the S P R  program a n d  representi ng the best avai l abl e data for the 

a rea . These data co l l ect ion  efforts wi l l  be conti nued pri or to and 

d uri ng program operat i o n s .  

Comment 3 :  

The referenced Corps of Eng i neers Reg u l ati ons  as  l i sted i n- Tab l e  
9 . 2- 1  i n  Vo l ume I are not current .  The regu l ations  on " Permi ts for 

Act i v i ti es i n  Nav i agbl e Waters or Ocean Waters , "  33 CFR 209 . 1 20 and 

" Permi ts for Di scharges of Depos i ts i n to Nav i gabl e Waters , "  33  CFR 

209 . 1 3 1 were resci nded by reg u l ations  en ti tl ed I I Regu l atory Program of 

the Corps of Eng i neer s "  publ  i s hed in the Federa l Reg i ster , Part I I , 
Tuesday , 1 9  J u l y  1 97 7 .  Appl i cab l e regu l at ions  for acti v i t i es addres sed 

i n  paragraph B in Tabl e 9 . 2- 1  ( " P i ers , Dredg i ng , etc . in waterways l l ) are 
now covered by 33 CFR Part 322 of the above referenced 1 9  J u l y  1 977  
reg u l ations . 

Response : 

Tabl e 9 . 2- 1  has been revi sed accord i ng to these new regu l ations . 

Comment 4 :  

Di scus s i on s  o f  bri ne d i s posa l  i n  the Gu l f of Mex i co occur i n  several 

parts of Sect ion  4 of the Envi ronmental Impact Statement and i n  Append i x  
C .  The d i scus s i ons  center around the f i nd i ngs  of two model s s howi ng the 

extent and magn i tude of sal i n i ty i ncrea se above ambi ent around the 

d i ffu ser .  However , no i nformation  on the sa l i n i ty to l erance o f  var ious  

b i o l og i ca l  e l ements fou nd i n  t he  area i s  presented to a i d  i n  asses s i ng 

the s i gn i fi cance of the descri bed changes . Al so , some l i fe h i story 

i n format ion , on at l east commerc i a l  spec i es , shou l d be presented a l ong 
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wi th descr i b i ng cr i ti cal  growth stages , spawn i ng hab i ts , mi grations , 

etc . wh i ch may be affected by the br i ne d i scharge .  The res u l ts of the 

pre-d i s posal s tud i es br i efly descri bed on page 4 . 3- 1 8  a l ong  wi th a 
rev i ew of exi sti ng l i terature . much  of wh i c h  i s  ava i l a bl e through  Federal 
agenc i es and State un i vers i ti es assoc i ated wi th mar i cu l ture , shoul d be 

presented i n  the f i na l  Env i ronmental Statement .  

Response :  

I n  Sect ion G of th i s  report , sal i n i ty to l erances and  l i fe h i s tori es 
of s everal of the mar i ne organ i sms c haracteri s t i c  of these waters are 
presented . 

9 . 4 . 1 . 5  Adv i sory Counc i l  on  H i s tor ic  Preservati o n , October 2 6 ,  1 978 

Comment :  

Add i t i onal cu l tural resource stud i es are  necessary before a f i na l  

determi nation  can  be  made that no  properti es i ncl uded i n  or  known to be 
e l i g i bl e  for i nc l u s i on i n  the National  Reg i s ter of H i s tor ic  P l aces wi l l  
be affected by th i s  proj ect .  I f  these stud i es i dent i fy such  resources , 

the project s hou l d  be del ayed pend i ng rev i ew by the Adv i sory Counc i l  on  
H i s tor i c  Preservat ion . 

Response : 

As s tated i n  the draft E I S , those proj ect areas not prev i ou s ly  s urveyed 
for cu ltural resources wi l l  be surveyed prior to con structi o n .  If cul tural 

resources i n  or el i g i bl e  for i nc l u s i on i n  the Nati onal  Reg i s ter of H i s tor i c  

Pl aces are found to b e  potent ia l ly  impacted by the project ,  the Advi sory 

Counc i l  o n  H i s tor ic  Preservat ion wi l l  be afforded the opportun i ty for comment 
as  req u i red under the " Procedures for the Protection  of H i s tor i c  and Cul tural 

Properti es " (36 C . F . R .  Part 800 ) . 

9 . 4 . 2  Comments Recei ved from State Agenc i es 

No substant i ve comments were recei ved from state agenc i e s . 
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9 . 4 . 3  Comments Recei ved from Local Agenc i es 

No s ubs tanti ve comments were recei ved from l ocal agenc i es . 

9 . 4 . 4  Comments Recei ved from Compan i es ,  Groups and the P ubl i c  

No substant i ve comments were recei ved from compan i es , groups and the publ i c .  
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9 . 5 D I SCUSS ION  OF COMMENTS REC E I VED  ON THE DRAFT SUPPLEMENT TO THE F I NAL 

ENV I RONMENTAL STATEMENT , BRYAN MOUND ( F ES 76/7 7 - 6 )  

The fo l l owi ng comments were recei ved o n  t h e  draft s uppl ement for the 

Bryan Mound f i na l  E I S  concern i ng the s ubj ect of offshore bri ne d i s posal  

i n  the Gu l f of Mexi co .  

draft su ppl ement to F ES 

dated December ,  1 97 7 .  

Comments regard i ng other areas treated i n  the 

7 6/77-6 were d i scussed i n  the f ina l  s uppl ement ,  

9 . 5 . 1 Comments Recei ved from Federa l Agenc i es 

9 . 5 . 1 . 1  Nati onal  Ocean i c  and Atmospher i c  Admi n i stration  

Nat i onal  Mar i n e  F i s heri es Serv i ce ,  Augus t 1 2 ,  1 97 7  

Comment  1 :  

Page 2-68 . The various descri pti ons  of sa l i n i ty tol erances found 

i n  s Ubsect i on s  u nder Mar i n e  Eco l ogy shoul d ,  where appropri ate , i ncl u de a 

d i scus s i o n  of the work done  by Copel and and Bechtel ( 1 974 ) and Gunter , 

Ba l l ard and Ven kataram i a h  ( 1 974 ) .  

Respons e :  

Di scus s i on o f  the work  done by Copel and and Bechtel ( 1 974 ) and 

Gun ter , Ba l l ard and Venkataramiah  ( 1 974 ) wa s i nc l uded in the b i o l og i cal  
and phys i ca l  s tud i es of Seaway Group  Bri ne  Di ffuser Report i nc l uded i n  

i ts enti rety i n  Appen d i x  G .  The Copel and study i s  c i ted i n  Secti on  

G . 3 . 3 . 1 ,  wh i l e  the Gunter study is  in  G . 3 . 3 . 2 .  

Comment 2 :  

Page 2-86 , F igure 22 . Th i s  f i gure was apparently devel oped pr imari ly 

from i nformat ion conta i ned in  Fi g ure 2 . 7 ,  M i grati on  of Gul f of Mex i co 

Penae i d  Shr imp i n  the Atl as  of the L i v i ng Resources of the Seas publ i s hed 

by FAO , Department of F i s heri es , Rome , in 1 972 . However,  the boundari es 

of  the major  wh i te and brown s hrimp fi s h i ng grounds  s hown i n  Fi gure 22 

are con s i derabl y di fferent than those in F i g ure 2 . 7 of the FAO publ i cati on . 

Al so , the mi gration  rou tes  were i l l u s trated as  exampl es � by FAO . 

Rea l i z i ng some errors even i n  thei r publ i cat ion , FAO ; s  i n  the 

process of  rev i s i ng i t . The f igures on pages 7 and 1 1  of the Bureau of 

Commerc i a l  F i s heri es C i rcu l ar 3 1 2 (Osborn , Magham and Drummond , 1 96 9 )  

shou l d be u sed to portray the brown and wh i te shrimp fi s heri es . 
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I n  add i t i on , F i g ure 23  ( page 2-87 ) s uffi c i entl y portrays the mi g ra

t i on  of l arval a nd  j uven i l e  penaei d s hr imps , so  that the i ncompl ete a nd  

i naccurate portrayal c an  be  del eted from Fi g ure 2 2 .  

Response : 

F i g ure 22  has  been del eted from th i s  report . F i g ure 23  ( S eaway 

F i g ure G . 2- 3 )  has  been reta i ned .  The l ocati on  of whi te and brown s hrimp 

grounds as  wel l as  the i r  l i fe h i s tori es and mi grat ion patterns are 

descri bed i n  Append i x  G .  

Comment  3 :  

Page 2-88 , paragraph 1 .  S i nce the peak mi grati on of brown s hr imp 

to the Gul f  occurs dur ing  May and J une (Trent ,  1 966 ) , i t  appears that 

brown s hrimp mi grat ion  from the estuari es is unrel ated to temperature 

reduct i on . 

Response : 

Th i s  has been corrected i n  Appen d i x  G .  Factors such  as  i ncreas i ng 

water temperature and sa l i n i ty ,  storms and approach i n g  sexual matur i ty 

may contri bute to i n i ti at i ng shr imp mi g rat i on . 

Comment 4 :  

Page 2-88 ,  paragraph 2 .  The statement that  wh i te s hr imp post

l arvae , wh i c h  come i n to the estuary l ater in the yea r ,  "overwi nter i n  
the estuari es , "  s hou l d be mod i fi ed to state that they may overwi nter i n  

the es tuari es . I t  i s  a l so s tated i n  th i s  paragraph  that " s ome recent 

i nformati on i nd i cates that a wh i te shrimp spawn i ng s tock occurs 5-7  

mi l es off Bryan Beach .  I I  The Texas Agr icu l tural Exten s i on  Serv i ce docu

mented s pawn i ng popul ati ons  of wh i te s hr imp i n s i de of the proposed 

d i ffuser s i te v i c i n i ty .  The s hr imp and fi s heri es resources at  the 

a l ternati ve d i ffuser s i te 1 2 . 5 nautical  mi l es offshore , and i nto 1 0  

naut i ca l  mi l es shou l d  be compa red with  the resources i n  the vi c i n i ty of 

the proposed s i te i n  v i ew of th i s  add i t i onal  i nformat ion . 

Response : 

The text has been mod i f i ed to state that wh i te s hr imp may overwi nter 

i n  the estuari es . The impact assessment for the proposed d i ffuser 

l ocati on cons i ders the potent i a l  impacts on s pawn i ng grounds from normal 

operations  a s s um i ng the i r  presence as a worst-case scenari o .  
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Cop i es of the l etters from the Texas Agri cu l tural Exten s i on Servi ce 

are provi ded i n  Append i x  K .  The materi a l conta i ned ther i n  has been 

i ncl uded i n  Secti on  3 . 3 . 5 and  Appendi ces B and G .  Reference to a 1 2 . 5  

nauti cal mi l e  a l ternati ve di ffuser s i te i n  the draft suppl ement to the 

Bryan Mound envi ronmental impact statement was i n  error .  The a l ternati ve 

s i te i s  pl anned for 1 0 . 9  nauti cal mi l es ( 1 2 . 5 s tatute mi l es )  off Bryan 

Mound . The mater ia l  i n  the l etters referenced above are appl i cabl e to 

t h i s  s i te a l so . 

Comment  5 :  

Page 3-37 . T he s uppl ementa l f ina l  env i ronmental impact statement 

shou l d i nc l ude and d i scuss  the resu l ts of bioassays recommended i n  the 

Summary and Concl u s i on s  secti on of the Proceed i ngs  of the Strateg i c  

Petrol eum Reserve Wor ks hop - Envi ronmental Cons i derations  of Bri ne 

D i s posal  Near Freeport , Texas , hel d in  Houston , Texas , on February 1 7  
and 1 8 ,  1 977 . I t  was concl uded that at  l east  three candi date organ i sms 
be sel ected for to l erance stud i es under l a boratory cond i ti ons . These 
i ncl ude : wh i te shrimp ( a l l l i fe s tages ) ,  red drum ( adul t and j uven i l e ) , 

and pol ychaete worms . I t  was further recommended that bri ne from the 
Bryan Mound Dome be u sed for these to l erance stud i es and that the water 
used to form the bri ne for the b ioas says be from the same source as the 

water that wi l l  be u sed duri ng the drawdown phase  and when en l arg i ng the 

dome by l each i ng . Th i s  i s  extremely  important s i nce , as the EIS notes , 
the Brazos Ri ver Di vers i on Channel ( from whi ch the water wi l l  be drawn ) 

i s  often extremely  pol l uted . The resu l ts of the bioas says shou l d al so 

be i nc l uded and d i scus sed i n  the fi nal  s uppl ement .  

Response : 

Res u l ts from b i oassays on  representati ve s peci es have been i nc l uded 

i n  th i s  E I S  (Append i x  G ) . Tests were run subj ecti ng  the pol ychaets 
Neanthes arenaceodentata , the eggs and l arvae of the s potted seatrout  

Cynosc i on nebu l osu s ,  bl ue  crab zoea ( Col l i nectes sapi dus ) ,  eggs and 
postl arvae of wh i te s hr imp ( Penaeus seti ferus ) and three phytopl an kton 

S kel etonema co statum , Hymenomonas carterae and Tet i asel m i s  chui to 

vari ous  d i l ut ions , u s i ng seawater , of Bryan Mound bri n e .  
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Comment  6 :  

Page 7- 7 .  S i nce l ocati ng the d i ffuser 1 0  N mi l es offs hore wou l d 

apparently l ocate i t  beyond the wh i te s hrimp s pawn i n g  grounds and the 

s portfi s h i ng ban k ,  th i s  l ocati on  shoul d al so be d i s cussed as an a l terna

ti ve because  i t  shoul d i nvo l ve l es s  construct ion  co sts and l es s  d i s rupti on  

of Gul f bottom than the 1 2 . 5 N m i l e  a l ternati ve . Any add i t i ona l i nforma

t i on ava i l abl e concern i ng the f i s heri es i n  the v i c i n i ty of these s i tes  

s hou l d  be d i scussed . 

Respons e :  

Due to a n  ed i tor ia l  error i n  the draft report, the a l ternati ve 

bri ne d i s posal  p i pel i ne was descri bed as bei ng 1 2 . 5 N mi l es offs hore . 

I n  fact , i t  i s  1 2 . 5 s tatue mi l es ,  or 1 0 . 9 nauti ca l  mi l es offs hore . The 

impacts d i scus sed i n  the text apply to the 1 2 . 5 s tatute mi l e  p i pel i ne 

l ength . 

9 . 5 . 2 Comments Recei ved from State Agenci es 

9 . 5 . 2 . 1 Texas Parks and Wi l d l i fe Department ,  August 8 ,  1 97 7  

Comment 1 :  

The p l ans  for operati on of the Bryan Mound Sa l t  Dome Strateg i c  

Petro l eum Reserve i nc l ude three methods of d i spos i ng of bri ne from the 

fac i l i ty - use as feedstock  by Dow Chem i cal  Company , use of i nj ection  

wel l s ,  and di sposa l  by di ffuser in  the  Gul f of Mex i c o .  I t  i s  recommended 

that d i s posal  in the Gu l f  of Mex i co be kept as l ow as  poss i b l e  in order 

to avo i d adverse impacts to the offs hore f i s heri es , parti cu l arly wi th 

respect to the whi te s hr imp fi s hery . 

Response : 

Current pl ans  for Bryan Mound devel o pment cal l for the u se  of a 

bri ne di ffuser to the Gul f to d i spose of the l arge q uanti ti es of bri ne 
resu l ti ng from cavern l each i ng . Rati o of econom i c  costs to envi ronmental 
benefi ts of d i s posal  of th i s  bri ne  through  deep wel l s  wou l d be con s i derably 
more than  for the proposed sys tem . Duri ng fi l l  operati ons , the use  of the 

d i ffuser is a l so p l a nned . The f i ve backup wel l s  to be cons tructed as 
part of the S PR  fac i l i ti es wou l d  have the capac i ty to d i spose of th i s  
bri n e ,  but a l so a t  a cons i derably h i g her operati ng  cos t .  The u s e  of 
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thes e wel l s  for d i s posa l  of bri ne duri ng  fi l l  wi l l  be eva l uated i n  the 
context of ongo i ng fac i l i t i es pl ann i ng and devel opment to ach i eve 

programmati c obj ect i ves . Dow has not expressed a wi l l i ngness  to enter 

i nto a l ong-term arrangement to accept the bri ne ( and prov i de the 

necessary h i gh qual i ty raw wate r )  at the s ubstant ia l l y  h i g her rates and 

vo l umes i n vo l ved . 

Comment 2 ;  

Sect ion  3 . 1 . 8 o f  the draft s hou l d be expanded to di scuss  pos s i b l e  

i nterference wi th nav igat ion  and trawl i ng operations  wh i ch may res u l t 

from the i ns ta l l at ion  of a Gul f bri ne  d i ffuser system . Sect i on 4 . 6 

s ho u l d a l so be expanded to di scuss th i s  s u bj ect .  

Response : 

Construction  of the Gu l f  bri n e  d i ffuser system wou l d occur i n  a 

very smal l a rea of the navi gational  s pace ava i l abl e i n  th i s  secti on  of 

t he nears hore area . The p i pe- l ay i ng  vessel s woul d temporari ly  occupy 

smal l a reas a l o ng the proposed route . The p i pel i ne woul d be l a i n  3 to 

1 0  feet bel ow the s u rround i ng terra i n  to avo i d  i nterference wi th nav i 

gati on  o r  trawl i ng operation s .  The 2006 foot l ong  di ffuser  woul d have 

ports ri s i ng 5 feet above the bottom , however th i s  a rea wou l d  be care
ful l y  marked w i th approved navi gati onal  dev i ces such  as l i g hts and radar 

refl ectors and wou l d con sti tute only a mi nor  obstacl e to navi gati on . 

The d i ffuser  ports wou l d a l so be equ i pped wi th "anti - snag II devi ces to 

avo i d  damage to trawl i ng nets . The d i ffuser , therefore , i s  not expected 

to consti tute major  adverse impact .  Thi s i s  d i s cussed i n  Secti ons 

4 . 3 . 1 . 8 , 4 . 3 . 2 . 8 , 5 . 2 . 1 . 5 , 5 . 2 . 2 . 4 , 5 . 3 . 1 , 5 . 4 . 1 ,  5 . 5 . 1 ,  5 . 6 . 1 , 5 . 7 . 1 ,  

C . 3 . 1 . 8 , and C . 3 . 2 . 8 .  

9 . 5 . 3 Comments Recei ved from Local Agenc i e s  

9 . 5 . 3 . 1 B rownsv i l l e- Port I sabel Shrimp Producers Assoc i at ion , 

August  24 , 1 977  

Comment :  

Fl eets from the Brownsv i l l e- Port I sabel a rea depend on the enti re 

Texas Coast  for shrimp product i o n  and over the years the f i s h i ng grounds 

j us t  offs hore from Freeport have become recogni zed as  prime wh i te shr imp 

areas . 
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The proposed l ocati on of the bri ne d i ffuser system wou l d d i rectly 

confl i ct wi th major wh i te shrimp i ng efforts ' and hamper product ion . 

There i s  a d i st i nct pos s i bi l i ty that h i g h  sa l i n i ty waters found i n  the 

area cou l d affect reproduction of gravi d wh i te s hrimp , wh i ch congregate 

near s hore for mati ng  and spawn i n g ,  and coul d  a l so  effect the m igrati on  

patterns of l arval and j uven i l e  s hrimp . 

An a l ternati ve d i ffuser s i te at  1 2 . 5  N .  mi l es offshore , wou l d not 

s i gn i fi cant ly  confl i ct wi th the i nterest of most shr impers . Whi chever 

s i te i s  chosen s houl d be properly marked for n i ght  and day observati on . 

Response : 

The use  of the proposed 5 . 0 nauti cal mi l e  s i te may have a greater 

potent i a l for impact upon s hrimp i n  i ts v i c i n i ty than the a l ternati ve 

s i te ,  but ne i ther i s  expected to have a s i gn i ficant effect on the 

overal l shrimp fi s hery .  The effects on other b iota may d i ffer , however . 

These i ssues  are d i scussed i n  bri ef i n  Section  4 . 3 . 1 . 5 and 4 . 3 . 2 . 5 and  

i n  deta i l in  Appen d i ce s  C and G .  The d i ffuser s i te when chosen woul d be 

marked wi th appropri a te nav i gati onal devi ces to accommodate day or n i ght  
observat i on . 

9 . 5 . 3 . 2 Port I sabel Shr imp As soc i ation , August 24 , 1 977  

The proposed l ocation of a Bryan Mound di ffuser system - on ly  5 N .  

mi l es from s hore , wou l d defi n i tel y confl i ct wi th producti o n , and pos s i bl y  
reproduct ion  of wh i te s hrimp i n  that area . Whi te s hrimp product ion  

decreases wou l d certa i n l y  resu l t from the d i rect trawl h i ndrance of  

d i ffuser p i pes i n  the  area . It  i s  not  i nconce i vabl e that h igh  sal i ne 

( 3 1 4  parts per thousand ) brines  cou l d affect mati ng  behav ior of wh i te 

s hrimp , and  the surv i val  of newl y ferti l i zed eggs and devel op i ng l arvae 

exposed to abnormal l y  h i g h  sal i n i ti e s . H i g h  sa l i ne brines mi g ht a l so  

d i srupt norma l emi grati on patterns of j uven i l e  wh i te and brown s hrimp 

l eavi ng  bays and estuar i e s ,  and i nterfere wi th l ong s hore mi grations  of 

adu l t s hr imp . 

A d i ffus ion  s i te l ocated 1 1 . 5  to 1 2 . 5  mi l es offs hore , wou l d be l es s  

harmful to both s hrimp b io l ogy and commerci al  s hr imp i ng acti v i ty .  
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Response : 

Wi th the knowl edge that a l ternat i ve bri ne d i s posal  s i tes  must be 

cons i dered , DOE has  embarked on a chem i ca l -geo l og i cal - bi o l og i cal 

p hys i cal  sampl i ng s urvey of a proposed a l ternati ve offshore a rea , l ocated 

1 0 . 9  nauti cal  mi l es offs hore of Bryan Mou nd . H i s tor i c  and p re l imi nary 

fi el d data as  wel l  a s  potent ia l  impacts upon th i s  a l ternat i ve s i te are 

d i scussed i n  Sect ion  G . 4 . 

The d i ffuser ports have been des i g ned wi th an ant i - snag feature 

wh i ch wou l d prevent the fou l i ng of trawl nets on  d i ffuser  p i pe s tructures . 

9 . 5 . 3 . 3  Texas Envi ronmental Coal i t i on , August 27 , 1 977 

Comment :  

The p red i sposal l a bo rato ry and fi el d stud i es are i nadequate ly  

d i scus sed i n  the  draft s upp l ement .  The bri ne tol erance of var iou s  

i nd i genous  s pec i es a nd  the i r  l i fecycl e forms i s  not  current ly  known 

rel at i ve to the bri ne s  under con s i derat ion . I t  i s  a s sumed that mobi l e  
s peci es woul d move away from the h i g h ly  impacted bri ne d i ffu s i on area . 

Th i s  concl us ion  di scounts the pos s i bi l i ty of damage to a known nearby 
whi te shrimp s pawn i ng area . The importance of the wh i te s hrimp  fi s hery 

to the Texas s hr imp fi s hery i s  not represented a s  a s i gn i fi cant potenti a l  
impact . The potenti a l  adverse impact on  redfi s h  s pawn i ng in  the d i ffuser  

a rea i s  a s s umed to be  m i n ima l  wi th the  suggest ion  that  these f i s h  wi l l  

s pawn el s ewhere . Data s hou l d  be provi ded to support th i s  assessment .  

Data o n  the exi st i ng  recreationa l  fi s hery i n  the area , and the potent i a l  

effects of constructi on , s hou l d be presented . 

Qual i tati ve data on the d i sp l acement water and the Gul f waters i n  

the d i ffuser a rea i s  i ns uffi c i ent .  Add i ti onal data i s  neces sary to 

a s sure the va l i d i ty of the mon i tor i ng  program and the pred i ct ions  of the 

effects of br ine  on water qual i ty .  

B i o l og i c  popu l at ions  i n  the immed i ate area of impact are not  descri bed . 

Of s pec i a l  importance are potenti a l  benthos l osses . Bentho s ,  i n  combi na

t i on w ith  bottom sed iments , may be  respon s i bl e  for the  s uccess  of th i s  

s pawn i ng area for s hr imp and redf i s h .  
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Coa stal dynami c s  i n  the immedi ate v i c i n i ty of the proposed s i te are 

not adeq uate ly  addres sed . Data used i n  prepar i ng  the d i ffus i on  model s 

were not ta ken from the immed i ate area , and do not refl ect the magn i tude 

of day-to-day and ho ur- to-hour  changes that coul d take pl ace i n  the 

l ocal current reg ime. In add i ti on ,  l ocal experi ence i nd i cates that the 
1 6-day s tagnat ion  per i o d ,  chosen as an extreme i n  the model projecti ons , 

may , i n  fact ,  fa l l s hort of the extreme cond i ti o n . 

Any f i na l  envi ronmental s tatement on th i s  project s hou l d conta i n  

s uffi c i ent  b i o l o g i ca l , chem i ca l  and phys i cal data to approach the proposed 

br i ne and d i sp l acement water d i s posal  i n  the Gul f of Mex i co . 

Al l pos s i b l e  restorat ion techn i ques s hou l d be emp l oyed after trench 

backfi l l .  Mon i tor i ng  and necessary add i ti onal  work shou l d be undertaken 

dur i ng the restoration  period  to a s sure total restorat ion  i n  the del i cate 

areas of wetl ands and dunes . The work shou l d be undertaken at a time 

when the i n creased turb i d i ty and bottom sedimentati on  wi l l  have the 

l east  adverse env i ronmental impact to m i gratory and spawn i ng spec i es i n  

the v i c i n i ty .  

Response : 

S i nce the adoption  of offshore d i ffuser system as  the proposed 

br i ne d i s posa l  system for the Seaway Group ,  DOE has engaged i n  ongo i ng 

research , mon i tori ng ,  and analys i s  of phys i ca l  and b i o l og i ca l  data 
rel ated to th i s  system. S i nce the preparat ion of the Draft Suppl ement 

to the Bryan Mound  F i nal  Env i ronmenta l Impact Statement ( FEA 76/ 77- 6 ) 
further i n vest i gation  of avai l abl e l i terature and data sources has been 

compl eted and deta i l ed ba sel i ne stud i e s  of the phy s i ca l , chem i ca l  and 

b i o l o g i cal  oceanography have been embarked upon . Appen d i x  G of th i s  

report presents the prel imi nary res u l ts of the fi rst four  months  those 

s tud i es . As i n d i cated in  the Appen d i x  th i s  pre-operati onal  research 

wi l l  cont i nue  unt i l J une  1 978 ,  after wh i c h  operati onal  mon i tori ng  s tud i es 

wou l d be commenced when the br i ne d i ffuser i s  i n  use . 

The concerns expres sed by the Texas Envi ronmental Coal i ti on 

have been d i scus sed i n  deta i l  i n  Append i x  G .  The DOE i s  wel l aware o f ,  

a n d  concerned wi th the preservation  o f  the product i v i ty o f  the Texas 

Gu l f  fi s heri e s .  New s i te- spec i f i c  data and prev i o u s  research on  aquat i c  
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s pec i es , spec i es spec i f i c  sa l i n i ty tol erances , water qual i ty ,  and bri ne 

characteri st ics  have been careful l y  ana lyzed . Bri ne  d i s pers i on model i ng 

u s i ng current patterns known to exi st  i n  the v i c i n i ty of the bri ne 

d i ffuser have been i nc l uded . From these i nvesti gati ons  more prec i s e  

as ses sments of the potent ia l  impacts have been made i n  appropri ate 

sections  of th i s  E I S .  The impacts associ ated wi th  bri ne d i s posal  p i pel i ne 

construct ion  are addressed i n  Section 4 . 3 . 1 of th i s  E I S .  

� u . s .  G O V E R N M E N T  P R I N T I N G O F F I C E :  1 9 7 8 - 2 6 8 - 6 0 6 / 6 2 7 8  
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