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C .  ENVI RONMENTAL IMPACTS OF THE PROPOSED AND 
ALTERNAT IVE ACT IONS 

C . l  INTRODUCT ION 

Thi s chapter contains a detai led evaluation o f  the environmental 
impact s which would be as soci ated with the construction and 
operation of the four candidate SPR salt dome s ites . A 
d i scus s ion o f  impacts a s s ociated with a lternat ive faci lity 
component s i s  provided . 

C . l- l  





C . 2  ENVI RONMENTAL RISKS RELATED TO TRANSPORT 
AND STORAGE OF O I L  

Summary 

The potential for acc idents and natural disasters is discus s ed 
in this section with particular empha s i s  on the po s s ible 
occurrence o f  spi l l s  o f  crude oi l .  Thi s di scuss ion pertains to 
We st Hackberry , both ESR and expans ion , and the three salt dome 
s ites which are currently a lternatives to We st Hackberry 
expan s ion . 

The probabi l i tie s  o f  occurrence were generated from hi storical 
acc ident and natural disaster data . Care wa s taken to use 
probabi l ities generated for c ircumstance s  and envi ronments 
s imilar to those  exi sting for the SPR pro j ect . 

A compari son of the estimated o i l  spi l l  r i sk for the several 
operat ions o f  transporting and storage at the We st Hackbery 
expans ion and alternative s i tes , during the i r  initial f i l l  
i s  pre sented in Table C . 2 . 1 .  Risk i s  pre sented as the 
probabi l ity of a spill  exceeding a given s i z e . There is  no 
additional risk of o i l  spi l l s  from the twin 3 6 - inch pipel ine 
between the Sun Terminal and We st Hackberry for the expan s ion 
storage c averns at West Hackberry . For Black Bayou and Vinton , 
only the incremental risk a s socia ted with short lengths o f  
pipelines connect ing t o  the twin 36- inch line is  given . The 
reason for assess ing the risk in thi s way is that the twin 
3 6 - inch pipeline also serve s the We st Hackberry ESR storage 
c avern s , and is therefore full o f  o i l  and can experience 
acc idental spi l l s  whether or not the We st Hackberry expans ion , 
B l ack Bayou or Vinton Dome s ites are used . The r i s k  o f  spi l l s  
from thi s line i s  presented in Section C . 2 . 1 . 3 .  

I n  general , the r i sk o f  spi l l s  i s  smal l ,  amount ing to no more 
than a few percent . For spi l l s  greater than 1 , 0 0 0  barre l s , 
the risk of spi l l s  i s  generally l e s s  than one percent , except 
during tankship tran sport in the S abine -Neches Channe l s , and 
at the dock at Sun Terminal . 

Deta i l s  o f  the development o f  the risk o f  spi l l s  of o i l  and 
brine are presented in the fol lowing subsec tions . S ince the 
pipelines would contain o i l  at a l l  time s , and not j ust during 
f i l ling or distr ibution , the risk  of o i l  spi l l s  from the se 
lines during the planned 2 5 -year l i fetime o f  the S P R  pro j ect 
are discussed below . 
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Table C.2-1. Summary Comparison of Risk of Oil Spills During Transport and Storage at the West 
Hackberry Expansion Site and Alternative Sites During the Initial Fill Period (38 months) 

West Hackberry Expansion Black Bayou 
150 x 106 bbls. 150 x 106 bbls. 

Operation Spill Probability Area Affected Spill Probability Area Affected 

Marine Transport 
Number of Tankship Trips 

Spills During Lightering 
and trans-shipment. 

>100 bbls. 0.014 
>1,000 bbls. 0.0062 
>10,000 bbls. 0.0007 

Spills in Harbors 
>100 bbls. 
>1,000. bbls. 
>10,000 bbls. 

PiEeline TransEort 
Spills at the Site 

>100 bbls. 
>1,000 bbls. 
>10,000 bbls. 

and Docks 
0.058 
0.019 
0.0045 

0.00069 
0.00032 
0.00003 

Spills Between Marine 
Terminal and Site 

>100 bbls. a. 
>1,000 bbls. 
>10,000 bbls. 

Storage 
Number of Caverns 

Spills <100 bbls. 0.00005 
from caverns 

375 

Gulf Coast Beaches between 
Matagorda Bay and Calcasieu 
Pass 

Banks and Shore of Sabine 
Pass, Sabine-Neches Canal, 
Northern part of Sabine 
Lake and the Neches River 

Dry Land at West Hackberry 

a. 

15 

Dryland at West Hackberry 

0.040 
0.0062 
0.0007 

0.058 
0.019 
0.0045 

0.0053 
0.00026 
0.00003 

0.00061 
0.00034 
0.00012 

0.00005 

375 

Same as for West Hackberry 

Same as for West Hackberry 

Marsh 

Marsh in the Sabine 
National Wildlife 
Refuge 

17 

Marsh 

a. There is no-Increased risk from pipeline oil spills for West Hackberry expansion. 
This pipeline is a part of the West Hackberry ESR system. 
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Tab l e  C . 2 - 1  ( Co n t inued ) 

V i n ton 
50 x 106 bb l s . 

Spi l l  P r o b ab i l i ty Area Af fected 

0 . 01 3  
0 . 00 2 1  
0 . 0002 

0 . 01 9  
0 . 006 2 
0 . 00 1 5  

0 . 00040 
0 . 00017 
0 . 00002 

1 2 5  

Same as  for  We s t  
H a c k be r r y  

Same a s  for  We s t  
H a c k be r r y 

D r y  Land , Ged La k e  

Ma r s h and p r a i r i e no r th 

B ig H i l l 
100 x 106 bb l s .  

Sp i l l  Pr obab i l i ty Area Affec ted 

0 . 027 
0 . 004 2 
0 . 0005 

0 . 03 9  
0 . 01 2  
0 . 0030 

0 . 00075 
0 . 0003 2  
0 . 00003 

250  

S ame as f o r  We s t  
Hac k be r r y  

Same a s  f o r  We s t  
Hac k be r r y 

Pas t u r e  

0 . 0017 
0 . 0009 2  
0 . 00 1 6  

o f  th e I n t raco a s t al Wa ter way 
0 . 0060  
0 . 00 30 
0 . 0005 1  

Mo s t l y  p r a i r i e and p a s tu r e ,  
b u t  s ome ma r s h  and woodland 

5 12  

0 . 00002 D r y land , Ged  Lak e  0 . 00004 Pas tu r e  



C . 2 . 1  O i l  Spi l l  Ri sks 

C . 2 . 1 . 1  Oi l Spi l l s  from Salt Dome Cavern s 

Thi s section contains a d iscus s ion of acc idents which could 
result i n  the los s o f  o i l  from a storage cavern dur ing the 
storage cycle . 

A fai lure mode and e f fects ana lys i s  was performed which i s  
summari z ed in Table C . 2 - 2 . The most s ign i ficant lo s s  mec hani sms 
invo lve various failure s o f  the wel lhead and assoc iated piping . 
The most f requent o f  thes e  is  the deve lopment o f  a leaky gasket 
on the iso lat ion valves or the wel lhead connections . Such leak s , 
as based on industrial experience , would occur rather f requent ly , 
0 . 0 5 per year per we l lhead , but would be smal l ,  much less  than 
1 0 0  bbl s , and eas i l y  contained by a propo sed d ike system . The s e  
leak s i f  too sma l l  t o  b e  detected b y  abnormal behavior o f  pressure 
at the we l lhead , would be detected during routine daily checks 
of the wel lhead . 

Much larger s p i l l s , but wi th a very much sma l ler probabi l ity , 
cou ld oc cur from more substantial damage to the wel lhead such 
as "shearing o f f" or fractur e  of the wel lhead as the result 
o f  some ac c ident . Thi s , together with such fai lures as corrosion 
or rupture because o f  a defective weld or pipe seam ,  were 
estimated to occur at a f requency o f  1 x 1 0 - 6 per we l lhead per 
year . This est imate is  b e l i eved to be conservative 
s ince it  is  based on the repo rted fai lure f requency for ordinary 
l ine pipe for tran sporting l iquid petroleum products ( S ee 
Section C.2 . 1 . 3. )  We l lhead component s are made of  much thicker 
stee l . "Break o f  brine l ine at we llhead "  r e fer s to a rupture 
or fracture type of fai lure of on ly the b rine portion of the 
wellhead . "Break o f  o i l  l ine at we llhead " re f er s  s imi l arly 
to the oil  s ide o f  the wel lhead . 

Such fai lures can result in substant ial lo s ses o f  o i l  because 
o f  a subsequent relief  of pres sure and elasti c  expansion o f : 
the stored o i l , brine in the sump , and the salt . The s e  expan­
s ions combine to squeeze o i l  out of the cavern . Assuming that 
the brine-oi l  interface would be at a depth of 3 , 0 0 0  feet be low 
the sur face o f  the ground in a typical cavern , the planned 
storage mode is to maintain the oi l under a pres sure of 4 5 0  p s ig , 
which i s  equivalent to the d i f ferential pres sure between 3 , 0 0 0-
foot heads o f  o i l  and brine plus 5 0  p s i . I f  the we l lhead i s  
sheared o f f  or the o i l- s ide piping fractured , the entire 4 5 0  
psi  pre s sure o n  the o i l  i s  rel ieved s ince the heavier columm 
o f  brine sinks to a l eve l such that the o i l  head and brine 
head are equal at the o i l-brine interface in the c avern . Because 
the c avern i s  so large ( 1  x

' 
107 bbl s )  , the resulting elastic 

expan s ions are also large ( but less  than 1 percent of  the cavern 
vo lume ) :  2 2 , 5 0 0  bbl s , 
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Table C.2-2. Failure Modes and Effects: Oil Spills from Caverns During Storage 

Failure 

Leak in oil line 
via gasket failure 

Shea ri ng-off of 
wellhead (simul­
taneous break of 
both brine and 
oil lines) 

Break of brine 
line at wellhead 

Break of oil line 
at wellhead 

Probabi 1 ity 

0.05 per yr 
per wellhead 

10-6 per yr 
per wellhead 

-6 10 per yr 
per wellhead 

-6 10 per yr 
per wellhead 

Result 

Outflow of oil from cavern 
through leak because of 
wellhead pressure. Leak 
easily detected by visual 
inspection. 

Outflow of oil from cavern 
because of relaxation of 
compressed oil and salt 
upon relief of 450 psi 
wellhead pressure (oil side). 

Outflow of brine (initially 
water) from cavern because 
of relaxation of compressed 
oil and salt upon relief of 
450 psi down to 399 psi 
(at oil side). 

Outflow of oil from cavern 
because of relaxation of com­
pressed oil, brine and salt 
upon relief of 450 psig 
wellhead pressure (oil side.) 

Environmental Consequences 

A minor spill of less the 
100 bbls, assuming once per 
day inspections. Spill 
easily retained by a small 
dike. 

A spill of 40,000 bbls of 
oil around wellhead if not 
retained by dike. 

A spill of 4,500 bbls of 
brine around wellhead if not 
retained by dike. 

A spill of 40,000 bbls of 
oil around wellhead if not 
retained by dike. 
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Fa il ure 

Leak in we 1 1  head 
brine tubing 
because of corrosion 
or defective weld 

Leak in well head 
oil casing because 
of corrosion or 
defective weld 

Collapse of cavern 
caused by sudden 
loss of well pressure 
(e.g., shearing off 
of well head) 

Probabi 1 ity 

-4 5xlO per yr 
per wellhead 

-5 <5xlO per yr 
per wellhead 

«lxlO-6 per 
yr per well­
head 

Table C.2-2 (continued) 

Result 

Contamination of brine/ 
water with oil; increase 
in water side wellhead 
pressure. 

Single casing through 
caprock region only. 
Leaking oil would be 
impeded by cement grouting. 
Leak would be difficult to 
detect. 

Sudden loss of pressure 
could cause severe slabb­
ing which in turn could lead 
to general collapse. Little 
oil is expected to reach 
ground surface, most being 
trapped under impervious 
layers and wet soils. 

Environmental Consequences 

No spill of oil outside of 
system. 

Possible contamination of 
caprock and nearby aquifers 
with oil. 

In general, any oil reaching 
surface would be retained 
within the surface subsidence 
depression. 
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the brine in the sump ( as sumed to 1 0  

I f  the f racture occurs only on the brine s ide , then brine c annot 
d i sp l ace the o i l  and on ly the extra 5 0  p s i  pressure is relieved. 
Henc e , only brine i s  di splaced out of the cavern by the e lastic 
forces fol lowing rel i e f  o f  the pres sure . Because o f  the lower 
pre s sure re lief  the brine disp laced is only ten percent 

(� ps� ) of the oi l in the above s ituation . 4 5 0  PS1 

The next two fai lures in  Table C . 2-2 are the corros ion and leak­
age through the brine tubing and the we ll casing ( contains o i l ) . 
The f ormer would result in the c ontamination of e f f luent brine 
with oil during a re f i l l  and would pre sent no major problem i f  
the leak were sma ll ( the o i l  c ould b e  removed f rom the surfac e  
o f  the brine surge pond o r  surge tank ) . I n  the latter s i tuat ion , 
o i l  could leak into the c aprock and contiguous aquifer s , p rovided 
the o i l  also  c ould find a leak path through the grouting cement .  

For the last fai lure mode in Table  C . 2-2 , a sudden los s i n  
pres sure caused by the f racture or s he aring o f f  the wel lhead , 
could lead to rapid expans ion fol lowed by s evere s labbing ( fa l l­
ing away o f  large mas se s  o f  salt )  from the roof o f  the cavern 
and the t riggering of a general collap s e . Because the top o f  
the c averns would b e  located 5 0 0  t o  1 0 0 0  f e e t  be low the top of 
the s al t , thi s occurrence is believed to be un likely . This , 
c ombi ned with the already low probab i l i ty o f  frac turing or s hear­
ing o f  the we llhead , make s  cavern collap s e  by thi s  mechani sm 
extreme ly remote . 

General collap s e  o f  the s torage cavern a lso could be c aused by 
other mechan i sms . However , evidence indicates thes e  to be even 
s ti l l  more remote . For one , the cavern could be fractured by 
an earthquake , but even moderate earthquakes are rare i n  the 
area whi ch i s  c la s s i f i ed by the National Oceanic  Atmospheric 
Admin i stration a s  being i n  Zone 0, "no reasonable expectancy 
o f  s e i smic damage . "  Moreover , domial salt i s  plastic , and 
f i s sures and cracks which might be deve loped by minor earth­
quakes  would c lose  rapidly . 

Another mechani sm i s  the los s o f  the protective o i l  blanke t , 
during ref i l l  or initial leaching , with the c ons equent d i s ­
solv ing o f  the salt at the roof o f  the cavern . Although thi s  
has happened o n  two occasions i n  the past during early develop­
ment o f  s o lution mining techn iques of salt dome s , ove r  2 5 0  
caverns have been so lution mined s ince then wi thout incident . 
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Approximately 1 0 0  o f  thes e  caverns are used for the storage 
of l ique fied petroleum gases . Present practice i s  to use 
redundant techniques to insure ma intenance of the oil b lanket 
and to detect inc ipient loss of contro l of the leaching pro­
ces s , e speci a l ly in the upward direction . These include 
monitoring the location of the oi l-br ine interface; detection 
of oil outflow with the brine; monitoring the inf lows and out­
f low volumes of water , oil and brine ; determination of cavern 
dimens ions by sonic soundings , and the re-entrant placement 
of the oil cas ing within the cavern near its roo f . Becaus e 
o f  this redundancy , loss of control over the leaching process 
is ve ry unl ike ly . 

C . 2-8 



C . 2 . 1 . 2  Ris k  o f  Oil Spills  Dur ing aarine Transportation 

C . 2 . 1 . 2 . 1  Introduction and Summary 

Thi s  section pre s ents e s timates o f  both the probab i l ity and 
the s i z e  of o i l  spills  ar i s ing from accidents dur ing mar ine 
operations and transpor t .  Mar ine oper ations cons idered 
include : ( 1 )  for the E S R  initial f i l l  on ly , the voyage of the 
barge tow along the Calcas ieu Ship Channe l and as sociated 
waterways from the Gul f  to

· 
the terminal ( Amoco Dock ) at 

Wes t  Hackberry , and loading and o f f loading operations at 
that terminal , ( 2 )  for the permanent dock at Sun Terminal , 
the voyage o f  a 4 5, 0 0 0  DWT tankship through the S ab ine 
Pas s ,  the Sabine-Neches Canal and the Neche s River to the 
termin al , and loadings and o f f loadings at that termina l ,  and 
( 3 )  lighter ing from LVCCs onto the 4 5,0 0 0  DWT tankship and 
its voyage to the entrance to the Sabine Pas s . 

A detailed description o f  the estimated r i s k  o f  o i l  sp i l l s  
from accident s i s  presented i n  the following three 
subsection s . A summary is prov ided in the fol lowing 
paragraph s .  

The e stimate s are based on stati stical analyse s .  The number 
o f  ve s se l  casua ltie s ,  which would re sult in the spill  o f  
o i l , were derived primar ily from the Coast Guard ' s  l i s ting 
of Commerc ial Ve s se l  Ca sualties for f i scal years 1 9 6 9  through 
1 97 4 . The c ount o f  the ship tran s its in the Calca sieu and 
Sabine Channels was obtained from Waterborne Commerce of the 
United S tates and Engineer's Annual ,  both publ ications o f  
the U .  S .  Army Corps o f  Engineers . Combined , the se data 
yie lded the expected frequency of spi l l s  per tran s it of a 
tank ship or tankbarge from the Gul f  to the terminal . This 
procedure wa s followed for all  ve s s e l  c a sualties except 
tankship coll i s ion s in the Sabine channe l s  for which the 
frequency was e stimated via a model .  Thi s  model al lows 
the use of a muc h  broader data ba se and accounts for the 
length of the channe l ,  traf f ic dens i ty , and the speed 
and d imen sion s of the ship s . The frequency o f  spills  for 
load ing and o f f  loading o i l  at the terminal was obtained 
from incidents reported by the Coast Guard's Pollution 
Inc ident Reporting System and Corps of Engineer traf f ic 
data , both for the U .  S .  Gul f  Coast region . Because of 
the high degree o f  s imilar i ty between l ighter ing and 
o f floading at termina l s , the spill f requency for the former 
was assumed to be the s ame as for the latter . The d i s ­
tr ibution o f  the quan tity o f  oil  spilled , with the number 
o f  spi l l s , was deve loped from Coast Guard Commerical Ve s se l  
Casua lty data f o r  los s e s  from tank barge s in Western River s *  and 
the inland Gul f  region. The quantitie s sp i l l s  are d i s tr ibuted 

*Primarily the Mis s i s s ippi River System 
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log normally versus number f raction o f  spi l l s . Thi s  relation­
ship was mod i f ied for application to tank ship casualties . 
The di stribution of quantity of o i l  spilled during load ing 
and o f f loading at mar ine terminals  was developed from the 
Pollution Inc ident Reporting system data . 

The above methodology i s  based on the as sumptions that the 
planned c rude o i l  transport operation is e s s entially the 
same as that for whi ch the acc ident experience has accrued . 
Thi s  as sumption seems j us t i f iable since the fac i l ities , 
tankships and barges to be u sed would be nearly the s ame 
as tho se now u sed in the area . 

The e stimate s of 'ri sk o f  acc idential o i l  spi l l s  is  summar i zed 
in Table s C . 2 - 3  and C . 2 - 4 for the we st Hackberry ESR program and 
the alternative expan s ion programs , re spective ly .  The e stimate s 
a ssume the transport o f  c rude o i l  ti f i l l  the salt dome 
caverns in a nominal 4 5 , 0 0 0  DWT tankship containin g  4 0 0 , 0 0 0  
bbls to o r  f rom the Sun Terminal .  Only 6 0  percent o f  the 
stored o i l  would be d i stributed by tankship , the remainder would 
be d i stributed by pipe l i ne . Larger tankships , up to 1 0 0 , 0 0 0  DWT , 
might be used , but would be l i ght loaded so that their draft would 
not exceed 4 0  f eet . I n  thi s case it  i s  as sumed that they would 
contain approximate ly 4 0 0 , 0 0 0  bbl s , al so . The tank barge s used 
in the Calcasieu Channel dur ing the initial f i l l  of the ESR 
program are a s sumed to be nominal 3 , 0 0 0  DWT containing 2 1 , 0 0 0  bbl s . 

The expectation quantity o f  crude o i l  spi lled per trip f rom 
vessel acc idents , such a s  col l i s ion s , grounding s , rammings 
( striking f ixed obj ects , submerged or on or above the water 
sur face ) , s tructural fai lure , f ires  and exp los ion s , e tc . , i s  
0 . 1 5 barre l s  per trip f o r  the barge s , and 0 . 6 0 barr e l s  p e r  trip 
for the tank ships in the Sabine channel and 0 . 0 5 8  barre l s  per 
trip in the Gul f between the lightering point and S abine Pa s s . 
( Expectation quantity i s  an e f f ect the average amount sp i l led per 
trip - the total amount spi lled for a very large number of trips 
d ivided by the number o f  trip s . However ,  the amount spil led in 
any one accident will be very much lar ger than the expectation 
value as indicated by the s i ze of the median spill . )  The median 
spill  from barge casulat i e s  i s  1 , 1 0 0  bbl s , and the median spi l l  
from tanks hip ca sual tie s i s  3 , 1 0 0  bbls . Accidents a t  the marine 
terminal , such a s  overf i l l ing a tank , opening the wrong valve , 
etc . , have an expectation quantity o f  0 . 086 barre l s  spil led per 
trip for e i ther barge s or tankships . The median spill  during 
trans fer at the dock i s  0 . 5  bbl . The total expected quanti ty 
of oil  spilled during the transport o f  the oil  to f i l l  or  to be 
d i str ibuted f rom the various salt dome caverns are l i s ted in 
Table s C. 2 - 3  and C . 2 - 4 . The se table s also list the probabi l ity 
of a sp i l l  exceeding certain amounts during the movement o f  the 
state s amount o f  o i l . 
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T able C.2-3 Ri sk o f  Oil S pills Dur i ng M a r in e  T r a n s po r t  
f o r  the E S T  We s t  H ackb e r r y P r o g r am .  

w e s t  H ackb e r r y We s t  H ack be r r y 
Initial Fill ( by B a r ge) P e r m a n e n t  E S R  Facili ty 

(6 x 10� bbls . )  Fill 60 x 106 bbls. Dis t r ibute 36 x 106 b bls . 

Numb e r  o f  V e s s el T r ip s  288 

S pills in Inl a n d  w a t e r s : 
Exp e c t a t i o n  qu a n tity o f  
oil spilled, bbls. 68 

P r o b a bili t y  o f  a s pill 
exceeding 

100 b bl s . 0.045 
1,000 b bl s .  0.012 
10,000 b bl s .  0.0014 

spill s in The Gul f o f  Mexico : 

Exp e ct a tion qu a n tity o f  
oil spille d ,  bbls. 

P r o b a bili t y  of a s pill 
exce e ding 

100 b bls. 
1,000 b bl s .  
10,000 b bl s .  

N / A  - N o t  Applic a ble . 
N/E - N o t  E v alu a t e d .  

N/A 

N /A 
N/A 
N/A 

150 90 

103 62 

0.023 0.014 
0.0076 0.0046 
0.0019 0.0011 

22 N/E 

0.016 N/C 
0.0025 N/E 
0.0003 N/E 



Table C.2-4 Risk of Oil Spills During Marine Transport 
for West Hackberry Expansion and Alternative Sites. 

\'lest Hackberry 
Expansion 

Fill Distribute 
150xlO.§.� 90xlO.§. bbls 

Number of 
Tankship Trips 

Spills in Inland Waters: 

Expectation quantity of 
oil spilled, bbls. 

Probability of a spill 
exceeding 

100 bbls. 
1,000 bbls. 
10,000 bbls. 

375 

257 

0.058 
0.019 
0.0045 

Spills in The Gulf of Mexico: 

() 
'" 
I I--' 

'" 

Expectation quantity of 
oil spilled, bbls. 

Probability of a spill 
exceeding 

100 bbls. 
1,000 bbls. 
10,000 bbls. 

N/E - Not Evaluated. 

54 

0.00400 
0.0062 
0.0007 

225 

154 

0.035 
0.011 
0.0027 

N/E 

N/E 
N/E 
N/E 

Black Ilayou 
Fill bIstribute 

150xlO.§. bbls 90xlO.§.� 
375 

257 

0.058 
0.019 
0.0045 

54 

0.040 
0.0062 
0.0007 

225 

154 

0.035 
0.011 
0.027 

N/E 

N/E 
N/E 
N/E 

Vinton Dome 
Fill Distribute 

50xlO.§. bbls 30XIO.§.� 
125 

86 

0.019 
0.0062 
0.0015 

18 

0.013 
0.0021 
0.0002 

75 

51 

0.012 
0.0037 
0.00091 

N/E 

N/E 
N/E 
N/E 

Ilig Hill 
Fill Distribute 

100xlO� bbls 60xlO� bbls ------ ----- ----- -----

250 

172 

0.039 
0.012 
0.0030 

36 

0.027 
0.0042 
0.0005 

150 

103 

0.023 
0.0075 
0.0018 

N/E 

N/E 
N/E 
N/E 



Oil spil led onto water produce s  a very extens ive s l ick . The 
fol lowing relationship between spill quantity , and ultimate 
s l ick area or radiu s , assume s unhindered ( no wind , currents , 
or sur face obstac le s )  spreading and a c ir culat- shaped s l i ck : 

A = TI2 
= 2 . 5 2 x 1 0 4 

( V ) 3 /4 *  

Where A i s  square meter s ,  r i s  the rad ius o f  the slick i n  
meter s ,  and V the volume spil led in barre l s . 

The se dimens ions are achieved 2 4  to 4 8  hour s after the spill . 
For median spi l l  quantities l i s ted above , the ultimate 
s l i ck d imens ions were computed : 

S l i ck Area (m2 ) 
S l ick Radius (m)  

The ultimate s l ick areas calculated above corre spond to 
an average coverge o f  oil ranging from 0 . 1  bbl/acre for 
the 0 . 5 -barrel spi l l  to approximate ly 1 bb l/acre for the 
large st spill . The se coverage s are somewhat lower than 
tho se estimated to cause environmental damage , as d i scus sed 
in Sections C . 3 . 2 ,  C . 4 . 2 ,  C . 5 . 2  and C . 6 . 2 .  Hence , the 
ultimate slick diameter in open water may be 5 to 5 0  time s 
the area in which actual env ironmental damage may occur . 

with r e spe ct to the temporary barge- f i l l  system , spi l l s  at 
the Amoco Terminal are expected to remain at the s ite , and in 
the absence o f  booms or other containment measures , they would 
spread into the surrounding marsh areas rather evenly . There 
are no known maj or water currents in th area and the vegetation 
above the water surface in the marshes would greatly l imit the 
effect o f  wind on the movement of the s l icks . Spills  in the 
Alkali ditch and the I ntracoas tal Waterway would be expected 
to behave s imilarly duri ng per iod s  of l ight winds ( o ccurring 
1 9  percent of the time ) . However , dur i ng per iods o f  higher 
wind s , the s l ick would be blown along the se waterways at about 
2 to 3 percent of the wind ve locity ( Premack and Brown , 1 9 7 3 ) . 
An o i l  s l ick i n  the I ntracoastal Waterway would move i n  a 
we sterly d irection about 2 5  percent o f  the t ime . However , 
the edge s o f  the sl ick which have penetrated into the bordering 
mar she s would tend to remain i n  plac e , unaf fec ted by the wind . 

C . 2 - 1 3  



Spi l l s  from a tank ship in the S abine Pass  or j etty channe l 
would tend to be conf ined by the j ettie s , l and or spoi l  
banks . However , the tida l currents ( 1  t o  2 knots typ ical i n  
Sabine Pas s )  would c arry a s l ick out to sea o r  into Sabine 
Lake i f  not conf ined in time by booms . Containment o f  
marsh and shore along S abine P a s s  would b e  expected from any 
spi l l s . 

S imi lar ly , spills  from ac cidents in the Port Arthur Canal 
and the S abine-Neches Canal also  wou ld be conf ined by ad­
j acent l and and spoil banks , which would become contaminated . 
In the se can s l s  there i s  a negligible current and the spread 
o f  the s l ick in e i ther d irection could be readily prevented 
by booms . However , spills  in the upper part o f  the Sabine­
Neches Canal near the mouth of the S abine River might spread 
into S abine Lake and contaminate adj acent shore and marsh 
lands . Bec ause o f  the predominance o f  easterly and southerly 
winds in the are a , oil  s l icks entering the lake would 
probably contaminate only the lake ' s  we stern shore and not 
the marsh of the S abine National Wi ldli fe Re fuge border i ng 
the e astern shore . 

Spi l l s  from acc idents in the Neches River and at the Sun 
Terminal probably would contaminate the marshy banks o f  
the river . The current in the r iver i s  weak except during 
period s o f  high water a fter heavy rains , hence , oil s l icks are 
expected to be c arried down s tream into Sabine Lake only dur ing 
the se periods . 

Spi l l s  during lightering and tran s shipment acros s the Gu l f  
to the entrance t o  S abine Pas s  could affect any o f  the 
shore both east and we st of Sabine P a s s . Figure C . 2 - 1 shows 
the approximate location of the l ightering area relative to 
Sab ine P a s s  and the Port Arthur areas . F igures  C . 2 - 2 and 
C . 2 - 3 show the probability distribut ion o f  direct ions and 
speeds o f  curents dur ing winter and summer months in the 
lightering area .  S imi larly , F igures C . 2 - 4 and C . 2 - 5 show 
the probabi lity d i s tr ibution ( wind ro se ) o f  wind speeds and 
direction . S inc e oi l s l icks dr ift  with the water current and 
approximate ly 3 percent of the wind ve locity , the se data may 
be used to e s t imate the landfalls  o f  uncontained , spi lled oil . 

Dur ing both summer and winter the ocean currents average 
about 1 knot and are towards the north , we st and northwe st 

C . 2 - 1 4  
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Figure C . 2 - S  
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approximately 6 0  percent of the time . I n  summer the ocean 
currents are supported by winds of 1 0 - 1 1  knots in the s ame 
direction 6 5  percent o f  the t ime . I n  winter , the frequency 
of winds in the se directions decrease to 5 0  percent o f  
the t ime , and s trong winds o f  1 4 - 1 5  knots blow away from 
shore approximately 4 0  percent o f  the t ime . The se latter 
winds would tend to cause an oi l s l i ck to drift away from 
shore at approx imate ly 0. 4 to 0 . 5  knot s . The data sugge s t  
that o i l  spil led during l i ghtering could d r i f t  a shore 
somewhere between the Cal ca s ieu Pass  and the Matagorda 
Bay areas approx imately 6 0  percent of the t ime in summer 
and 4 0  percent o f  the t ime i n  winter . In either season , 
a s l ick when reaching the se areas would be we l l  weathered , 
having been at sea for at least 3 days ( a minimum distance 
of 75  mi l e s  from shore d ivided by 1 knot , the average 
current speed ) . 

C . 2 . 1 . 2 . 2  O i l  Spi l l s  from Lightering and Transshipment 

As pre sently planned , c rude o i l  would be shipped into the 
Gul f  of Mexico aboard VLCC ' s  and l i ghtered o f f  onto smaller 
ve s se l s , approximate ly 4 5 , 0 0 0  dwt , for trans shipment to 
the Sun Terminal .  The l i ghtering operation would be per fomed 
5 0  to 1 0 0  mil e s  out to sea from Saine Pas s . The analys i s  
o f  the r i s k  o f  o i l  spi l l s  cons idered both the l i ghtering 
operat ion and trans shipment from the point of l i ghtering to 
the entrance of the Sabine Pass  Cha l len . 

Lighter ing o f  VLCC s in the U .  S .  Coastal waters has become 
a routine operation . I t  has been estimated that approximately 
2 0  percent o f  the oil imported come s via l i ghtering . The 
exact amount l ightered i s  not reported , however , during 
1 975 , there are indirect data s ugge sting that approximately 
1 3  x 1 0 6 s hort tons ( equivalent to 84 x 1 0 6 barre l s  o f  API 
270 c rude o i l ) o f  o i l  were imported into Gul f  Coa s t  por t s  
b y  thi s method . *  Cons idering the s i ze of tankships avai lable 
for l ightering service in the Gul f ,  an average s i z e  o f  2 8 , 0 0 0  
dwt , this i s  equivalent to approximately 4 67 lighter ing 
tankship trips per year into Gul f  Coast ports .  

Even though thi s  rather extensive operation exists , there are no 
data on the spil late of o i l  during l i ghte ring , apparently be­
cause there is no requ irement to report s uch s p i l lage s . Moreover , 
there are no reported spi l ls from casualties as sociated with 

* Based on data reported by the U .  S .  Army Corps o f  Engineers 
for the total mount o f  imported o i l , 67 x 1 0 6 short tone s , in 
Waterborne Commerce , and o i l  imported 54 x 1 0 9 6 short ton s , 
in foreigh trade ships , in Engineers' Annual .  
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l ightering operation s . Casualties would be come known to the Coas t  
Guard ( greater than $ 1 5 0 0  damage s )  and would appear on Lloyd s 
Weekly Casual ty List . However ,  thi s lack o f  reported pol luti ng 
inc idents doe s  not mean that they do not occur . For this analys i s , 
i t  has been tentative ly as sumed that the spi l l  frequency and 
s i z e s  are the same as for loading and o f f load ing at a dock . 
The se data are deve loped and di scus sed in Section C . 2 . 1 . 2 . 4 .  
Accord ingly , the spil lage frequency i s  9 . 2  x 1 0 - 3  per l i ghter ing 
operation and the median spill  s i z e  is 0 . 5  barre l s . 

The j u stification for this as sumption is  the high degree o f  
s imilarity be tween ship-tp-ship tran s fers and o f f loading at 
a dock . During l i ghtering , the two ships are tied to each 
other with numerous mooring l ines and with l arge cy l indr ical 
rubber fender s in between . The resilience of the latter 
takes up any slack in the moorning l ine s and thereby minimi zes  
fatigue stre s s  in the l ine s . The oil  trans fer i s  per formed 
as a t  dock s ide with 1 0  or 12 inch hoses hoi sted by the 
ship ' s  l i fting gear . The hoses are supported in such a 
manner to prevent sharp bends and k inking . All  connections 
are care ful ly checked be fore transfer begins and as a 
further check , the pump s are brought up to speed s lowly 
whi le the connections are check ed again for leaks . The se 
pr ecautions are observed a l so dur ing docks ide trans fer s .  

Oil  sp i l l  r i sk from transpor t o f  the o i l  i n  the l ightering 
ships between the point of l ightering and the entrance to 
Sabine Pas s was e s t imated us ing casualty stat i stics for 
tankship s operating in the Gul f  o f  Mexico and the Car ibbean 
Sea . During the per iod 19 6 9  through 1 975 , there were 7 
tank ship c a sualties in whi ch some or a l l  of an o i l  cargo or 
oily ballast was lost . The se are l i sted in Table C . 2 - 5 , 
including the cause of the casualty and an e s t imate of the 
lo s s  of o i l , if known . 

The e stimate of casualty frequency wa s der ived by dividing 
the number of casualties by the " expo sure " of tankships to 
accident s : the number of tanks hip operating hour s in the 
Gulf and Caribbean . Tankship traffic con s i s t s  pr imar i ly of 
coa s twise trade ( in U .  S .  Flag ships ) , and imports of 
foreign oil and petroleum products . Mos t  of the coastwi se 
trade is between Gul f  Coas t ports and East Coast  ports .  
Hency , mo st of the tanker traf fic  crosses  the Gulf of 
Mexico , going through the Florida S traights or the Car ibbean 
and Gul f , pa s s ing through the Yucatan Channe l .  

Based on an analy s i s  of traf f i c  i nto Gul f  Coast  ports for 
the year 1975 , pre sented i� Appendix G.2, the fol lowing shi� 
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IV 
I 

IV 
IV 

Table C . 2 - 5  O i l  Sp i l l s  f r om Tank sh ip  C a s u a l t i e s  in 
the Gulf o f  Me x i c o  and C a r i b b e an S e a  

T an k sh ip 

Tex aco Neva d a  
F u l l  C a r g o  

Va s s i l i k i  

S to l t  Sveve 

Ma r S t a r  

V .  A .  Fogg 

Z o e  C o l o t r on 

(L i b e r i an F l ag )  

S i ze 
(1 , 000 dwt ) 

19 . 9  

6 9 . 1  

16 . 3  

1 7 . 5  

20 . 8  

2 5 . 7  

Unkn own 

Ye a r  

1 9 6 9  

1 9 7 1  

1 9 7 1  

1 9 7 1  

1 9 7 2  

1 9 7 3  

1 9 7 5  

Typ e  o f  
C a s u a l ty 

S t r u c tu r al 
F a i l u r e  

St r u c tu r al 
Fa i l u r e  

B r e ak d own 

B r e a k down 

E x p l o s ion 

Gr o und i ng 

Coll i s i o n  

Lo c a t i o na 

Op e n  S e a  

Open S e a  

Open S e a  

Ope n  S e a  

Co a s t a l  

Co a s t a l  

Ope n  S e a  

O i l  O u tfl o w  
( b a r r e l s )  

Un k n own 
Amo u n t  

Un k n own 
Amo u n t  

Un k n own 
Amo unt 

Un k n own 
Amo unt 

11 , 200 

3 5 , 000 

7 1 4  

aCo a s tal means  w i th i n 5 0  nau t i c a l  m i l e s o f  s h o r e  wh e r e a s  open s e a  means  beyond 50 
naut i c a l  m i l e s  of s ho r e . 



count was der ived ( loaded tanks hips traversing the Gulf 
and/or the Car ibbe an into U. S .  Ports ) : 

Shipping 

Fore ign F l ag Tankers 
U .  S .  F l ag-Fore igh Tr ade Tankers 
Lighter Tanker s  
Non-petroleum Tanker s  
U. S .  Flag - Dome stic Trade Tanker s 

Total 

Number of Trips 

4 , 3 1 6  
1 8 2  
4 6 7  
4 0 7 

5 , 5 3 3  

1 0 , 9 0 5  

S imi larly , counts o f  tankship traffic  were e s timated for the 
other year s of the 1 9 6 9  through 1 9 7 5  per iod . The total 
number o f  trips made during thi s  period was 6 6 , 3 9 0 .  As suming 
that the average trip across the Gul f  and Caribbean i s  1 , 0 0 0  
nautical mi le s , and that the average speed i s  1 2  knots , 
per hour , the average duration o f  a trip i s  3 . 5  day s . 
Therefore , the total number o f  tanks hip years o f  expo sure 
dur ing thi s period was 

3 . 5  
3 6 5  

x 6 6 , 3 9 0  6 3 7  tankship year s .  

S ince the tankship casualty data inc ludes ships in ballast 
( see Appendix H ) , the traffic  count should be doubled . I t  
i s  assumed that for each trip made by a loaded tankship 
there is  a return trip made across  the Gulf and Car ibbean in 
a ballasted condi tion . On thi s b as i s , the exposure to 
accidents during 1 9 6 9  through 1 9 7 5 is 1 , 2 7 4  tankship years . 

Combining thi s value wi th the number of incidents y i e lds 

== 0 . 0 0 5 5  casualty caused o i l  spi l l s  . 
tankship-year 

I t  i s  of intere s t  to note that this o i l  spi l l  rate in the 
Gul f  o f  Mexico and the Car ibbean Sea is approx imate ly one 
th ird that of wor ld-wide experience . Card , Ponce and Snider , 
1 9 7 5 ,  reported that there were 4 52 o i l  po l luting incidents 
from tankship casua l ties during 1 9 6 9  through 1 97 3 .  I n  1 9 6 9 , 
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the world population of operating tankship s was 5 , 8 6 9 , and 
in 1 975 , it was 6 , 6 07 tankships. During the 5 -year period 
o f  1 9 6 9  through 1 973 , th e exposure to accidents was 3 1 , 9 6 4  
tankship years . Th ere fore , th e worldwide accident and spill 
rate was 

4 5 2  
. 0 1 4  

3 1 , 9 6 4  

ca sualty-caused oil spills 
tankship -year 

for 

8 

As suming an average speed of 1 0  knots , th e time required 
a lightering ship to travers e the 75 mile s be tween the 
light ering loca tion and th e entranc e to Sabine Pass is 
approximately 8 hours . Therefore , th e exposure time is 
years , and the probability of a casualty and spill 
during that trip is 

2 4x3 6 5  

0 . 0 0 5 5  x 8 
2 4x 3 6 5 

5 . 0xlO - 6  spills per trip . 

The siz e dis tribution of spills from tankship casualtie s 
is derived in Sec tion C . 2 . 1 . 2 . 3  and is presented in Figure 
C . 2 - 9 .  Th e size dis tribution of spills during ship- to-shore 
trans fer opera tions is derived in Seeton C . 2 . 1 . 2 . 4  and is 
pre s ented in Figure C . 2-12 . That dis triburion is assumed to 
apply to ship- to-ship tran sfer operation s ,  as well as ship- to­
shore o f f  loading because of the similarity of the operations 
as discus sed above . All of the s e  data were c ombined to give the 
per trip f requency o f  oil spills of selec ted size range s , lis ted 
in Table C . 2 - 6  and the per trip frequency of oil spills exceeding 
a given size , shown in Figure C . 2- 6 . These data , in turn were 
utiliz ed to deve lop the probabilities for spillage during the 
transport of s tated amounts of oil , lis ted in Table C . 2-4 . 
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Table C.2 - 6 .  

S p i l l  S i z e  

( b a r r e l s )  

>1 

1 - 3  

3 - 1 0 
() 

1 0 - 3 0  N 
I 3 0 -1 0 0  N 

Vl 
1 0 0 - 3 0 0  

3 0 0 -1 , 0 0 0 

1 , 0 0 0 -3 , 0 0 0  

3 , 0 0 0 - 1 0 , 0 0 0  

1 0 , 0 0 0 -3 0 , 0 0 0  

3 0 , 0 0 0 - 1 0 0 , 0 0 0  

>1 0 0 , 0 0 0  

E s t imated Sp i l l  S i z e  F r equency f r om 
L i g h t e r ing Ope r at i o n s  and T r an s sh i pme nt 

Fr eque ncy o f  Sp i l l  

Dur ing L i g h t e r i ng 

( p e r  tr  iE) 

6 . 0 1x l O - 3  

1 . 5 5x l O - 3  

1 .  0 3 x l O - 3  

2 . 9 x l O - 4  

1 .  8 5x l O - 4  

7 . 2 x l O - 5  

2 . 0 2x l O - 5  

9 . 12x l O - 6  

F r e q ue ncy o f  

Sp i l l  f r om Ve s s e l  

C a s u a l ty 

( p e r  t:rtI2) 

8 . 3  x l O - 7  

1 .  2 1x l O - 6  

1 .  3 6 x l O - 6  

7 . 5 5 x l O - 7  

3 . 4 5x l O - 7  

9 . 0  x l O - 8  
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C.2.1. 2. 3 Risks o f  Spills from Ve s s el Casualties in 
Harbor s and Channels 

The es timation of the frequency of shipping accidents and spills 
of oil was based on the number of reported accidents to tank­
ships and tankbarge s compared with the number of trips these  
ve s sels made into U.  S: port s  along the Gulf Coast ( Browns­
ville , Texas to Key We s t , Florida ) . The acc ident data were 
obtained from the U. S. Coa s t  Guard Commercial Ve s s el Casualty 
Reporting System in which per tinent i tems of information have 
been recorded on magnetic tape. The data for the Gulf Coast  
area are summarized i n  Table s C. 2 -7 and C. 2 - 8  for  tank ships 
and tank barge s ,  respectively. 

Thi s  data base i s  believed to be accurate and complete. The 
reporting sys tem has been in e f fe c t  for over 10 years , and by 
law all ves sel casualtie s with more than $ 1 , 5 0 0  total damages 
mus t  be reported. Casualties su ff icien tly severe to cause the 
los s  of cargo invar iably involve total damage s  much greater 
than $ 1 , 5 0 0 . 

I n  order to maximi z e  the use o f  the s e  data , the frequency o f  
collision-caused casualti e s  were e st imated us ing a previ ously 
developed model ( SAl , 1975 ) . Thi s model interpolate s colli sion 
exper ience be tween d i f ferent U. S. ports. I t  takes into account 
local ship traff i c  den s i ty , the dimens ions and speeds o f  i ndi­
vidual ships and the resi stance of the hull to collis ion damage. 
The model is calibrated to actual collision exper ience as ob­
tained from the Coast Guard Commer c i al Ves s el Casualty data 
together with traf f ic data from the U.S. Army Corps of Eng ineers 
"Waterborne Commerce of the Uni ted S tates. "  With thi s  model , 
the computed estimate o f  a colli son and spill from the SPR 
tank ship i s  0 . 6 1 3  x 10 - 5  per tr ip along the 3 1.5  mile s from the 
entrance of the Sabine Pas s to the Sun Terminal . Thi s  f requency 
is slightly smaller than might be es timated from the accident 
experience for the entire U. S. Gulf Coast are a ,  ( see Table 
C.2-7) . The model also permi ts c alculation of collis ions with 
other tank ve ssels in which the SPR ve s sel is  the striking 
ship. The e stimated frequency o f  a sp ill from the other tank 
ve s sel i s  1. 14  x 1 0 - 5  per trip o f  the SPR tank ship. The 
details o f  the model and the calculations performed to make 
the se e stimates are de scribed i n  Appendix I. 

C . 2 - 27 



Table C.2-7 TJnkship Accidents in Inland Gulf 
WJtcrs During Fiscal Years 
1969-1974 

Numbcr of 
Cause Vessel Casualties 

Collisions 31 
(with other vessels) 

Rammings 
(collisions with fixcd, 75 

floating and submerged 
objects) 

Groundings 14 

Fires and Explosions 3 

Structural Failures 24 

Other 
( faunderings,  capsizing, 11 

flooding, undertermined) 

Total 208 

Total (less collisions) 127 

C.2-28 

Number of 
Vessel Casualties 

with Cargo Loss 

1 

1 

1 

o 

o 

o 

3 

2 



Table C.2-8 Tank Barge nccidcnts in Inland Gulf 
Waters During Fiscal Years 
1969-1974 

C ause 

Collisions 
(with other vessels) 

Ram mings 
(collisions with fixed, 

floating and submerged 
obj ects) 

Groundings 

Fires and Explosions 

Structural Failures 

Other 
(founderings, capsizing, 

flooding, undetermined) 

Total 

Total (less collisions) 

NumlJer of 
Vessel C asualties 

712 

383 

122 

19 

25 

35 

1,296 

584 

:::.2-29 

Number of 
Vessel C asualties 

with C argo Loss 

25 

9 

8 

o 

4 

4 

50 

25 



The mode l  was not used for col l i s ion-caused spi l l s  from SPR 
tank barges because  the traffic i s  restricted to one way in the 
Calcas ieu Channe l ( Dame s & Moore , 1 974 ) . Also , the model has 
not been extended to e stimation of spi l l s  from ground ings , 
rammings , e tc. For the e stimat ion of the se frequencie s , the 
number of sp i l l  accidents in Tables C . 2 -7 and C . 2 - 8 were 
divided by the appropriate tota l inbound tank ve s s e l  traffic for 
the Gul f  Coast region . Dur ing calendar year 1 974 , there were 
9 , 8 3 0  inbound tank ship trips and 76 , 8 5 6  inbound tank barge 
trips. For a 6 -year period corre spond ing to FY 1 9 6 9  through 
FY 1 974 , it was e stimated that there were 5 0 , 0 0 0  tank ship 
trips into Gul f  Coast por t s  druing which l iquid cargo wa s 
carr ied. 

The se estimate s  are believed to be correc t  to within at least a 
factor o f  2 .  The reason for thi s i s  that the count of outbound 
ships and barges very nearly equal s  the inbound count and it i s  
likely that many , if  not mos t , carry a liqu id cargo . 

Thi s count of tankship traffic was combined wi th the count 
of Non-co l l i s i on casualties  having a cargo los s , Table C . 2 -7 ,  
to obtain an estimate of sp i l l  frequency from rammings and 
grounding s : 

2 ( lo s s e s  in 6 year s ) 

5 9 , 0 0 0  ( tran s i t s  in 
6 year s )  

= 3 . 3 9 x 1 0 - 5  spi l l s/tran s i t  

In using t h i s  e stimate , it must be kept in mind that i t  r e ­
presents a n  average of the entire Gulf Coast area. S ince 
ve s se l  traffic  cond itions and channel  conf igurat ion of the 
Sab ine Pass , Canal and Neche s River differ from the other Gul f  
Coast port area s , the actual loss  frequency t o  be expected could 
be somewhat d i f ferent. 

S imi larly for sp i l l s  from ES R tank barge casualtie s , i t  wa s 
estimated that there were a total of 4 6 0 , 0 0 0  tank barge trips 
in Gul f  Coast port s , during GY 1 9 6 9  and GY 1 974 , in which a 
liquid c argo was carried. Thi s value was combined with the 
count of ramming and ground ing casualties  wi th cargo lo s s  from 
Table C.2 - 8  Yield , 

2 5  ( lo s se s  in 6 years )  
5 . 4  x 1 0 - 5  spi l l s /tran s i t  

4 6 0 , 0 0 0  ( trips in 6 year s )  

for tank barges i n  the Calqasieu Channe l and Alkali  Di tch. 

C. 2 - 3 0  



The Coas t Guard Ves s e l  Casual ty data reports the dol lar value 
of the c argo lo s s . These  data for tank barge casualties in 
both the Gul f  Coas t reg ion and on We s tern River s  (ma in ly the 
Mi s s i s s ippi Ohio River sy s tem) have been p lotted in Figure 
C . 2 - 7 . The co s t  of the material spi lled in each incident is 
d i s tribu ted log normal ly with the numbe r of spi ll s . The 
cumulative d i s tr ibution curve in F igure C . 2 - 7  should be inter­
pr eted a s  a g iven percent of all spi l l s  having c argo value 
equal to or l e s s  than- the indicated value . Mos t  of the spi l led 
cargos cons i s ted of crude o i l  and petro leum fue l s , and at the 
t ime mos t  of the s p i l l s  occurred , it is assumed that the average 
value of these  materials  was $ 3 . 0 0 per barr e l . Using thi s 
value , the data in F igure C . 2-7  were converted to a frequency 
d i s tribution of quantity sp i l led as shown in F igure C . 2 -S .  The 
curve in F igure C . 2 -S begins to bend over at s p i l l  quantities  
of S,OOO to 1 0 , 0 0 0  barr e l s  and thi s  reflects  the fact that the 
capac i ty o f  many barges i s  between 1 0 , 0 0 0  to 2 0 , 0 0 0  barre l s .  

The median quan t i ty sp i l led i s  approximate ly 1 , 1 0 0  barre ls . From 
Table C . 2 - 9 ,  t he mo s t  common tank barge s i zes  are 1 , 5 0 0 , 2 , 7 5 0  
and 3 , 0 0 0  ton s . The two l arges s i ze s  are those p lanned for use 
in the temporary phase to f i l l  the Wes t  Hackberry salt dome 
cavitie s .  The s e  barges  wi l l  ho ld 1 5 , 0 0 0  to 2 1 , 0 0 0  barre l s  of o i l  
in 6 tanks o f  2 , 5 0 0  t o  3 , 5 0 0  barrel  capac i ty each . Hence the 
median s p i l l  represents approximate ly 1/3 the capac i ty of a 
typ ical barge c argo tank . Thi s  ref lects the facts that the damage 
in a c a sualty i s  such that a l l  the c argo cannot leak out , and that 
the outf lows o f ten are su ffic iently s low to permit taking measures ,  
such a s  tran s fer o f  the c argo to another ves se l  or tank , to l imit 
the amount lo s t .  

The barge sp i ll d i s tr ibution curve was modi f ied t o  e s t imate 
the sp i l l  s i ze d i s tr i bution for tank ship casualties . For this , 
i t  was a ssumed t hat the lo s s  o f  1/3 the volume o f  a s ingle tank 
would be equiva lent the median sp i l l  from a tank ship casualty . 

Table C . 2 - 1 0  s hows the character i stics  o f  a tank ship with 
a cargo capaci ty s lightly more than 4 0 0 , 0 0 0  barre l s . 
Although large tank ship s  may be used ( up to 1 2 5 , 0 0 0  DWT) , 
the se would be l ight loaded . Regardless  of the s i z e  o f  the 
tank ship used , i t  i s  a ssumed that they would carry approxi­
mately 4 0 0 , 0 0 0  barre l s  of oil with approximate ly 9 , 2 0 0  
barre l s  i n  each wing tank . Accord ingly , lo ss  o f  one third 
the contents o f  one o f  the se tanks i s  3 , 1 0 0  barrel s  whi ch i s  
assumed t o  b e  t he median sp i l l . Al so , a ssuming the same 
var iance as for the tank barge spi ll d i stribut ion , the 
e stimated sp i l l  s i ze d i s tr ibution for tank ships i s  shown 
in F igure C . 2 - 9 .  

C . 2 - 3 1  
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Table C. 2 - 9  Barge S i z e  D i s t r ibution , Tank 

Repr e s e ntat ive 
Barge S i z e  Draft Dra f t  Nomi n a l  Numb e r  ( Dimens i o n s  i n  ft l Emotv ( ft )  Lo ade d ( f t )  Ton s /B arge of 13 a rQes 
5 0 8  x 90 

4 . 0 3 4 . 0  3 2 4 2 5 1 
3 4 0  x 5 4  

2 . 5 1 1 . 0  4 6 80 1 3  
2 9 0  x 5 3  

1 . 5  1 1 . 0  30 0 0  5 20 
2 4 0  x 5 0  

2 . 0  9 . 0  2 7 5 0  4 2 7 

1 8 5  x 5 4  
1 . 5 9 . 6  2 1 0 0  1 5 4  

2 2 0  x 4 0  
1 . 5  9 . 0  :W O O 6 5  

1 4 8  x 5 4  
1 . 5  9 . 0  2000 9 9  

1 9 5  x 35 
1 . 5 9 . 0 1 5 0 0  6 6 2  

1 8 0  x 35 
1 . 5 9 . 0  

1 3 0 0  1 0 5  

1 3 5  x 4 0  l . 5  6 . 0  1 0 0 0  2 7 6  

2 1 5  x 2 5  1 . 5  9 . 0  1 20 0  3 

1 75 x 26 2 . 0  9 . 0  1 0 0 0  3 8  

1 4 0  x 26 
1 . 0 6 . 0  6 2 6  9 1  

1 10 x 30 1 . 5  6 . 0  3 4 5  1 9 1 

(Source : U . S .  A rmy Corps o f  En g i n e e rs tva t erborne Comme rce S t a t i s t i cs Cen t e r , Tran s po r t a t i o n  L i ne s on th e Mis s i s s i  i R i ve r  S s t e m  an d t h e  G u l f  I n traco a s ta l t"a t c rwa 1 9 7 4  (Tran s po r ta ­tion S e ries 4 » ) .  



Table C . 2 - 1 0  Character i s t ic s  o f  a 4 5 , 0 0 0  DWT Tankship 

Length overall 
7 4 3  feet 

Beam 
1 0 2  feet 

Draft 
3 9 . 5  feet 

Gros s  Tonage 
3 0 , 0 0 0  

Net Tonage 
1 9 , 8 0 0  

Number o f  Wing Tanks 2 4  

Approx imate Capac ity o f  
the Wing Tanks 

Number o f  Center Tanks 

Approximate Capac ity of  
the Cen ter Tanks 

Approx imate Total 
Cargo Vo lume 

9 , 2 0 0  bbl s  

1 1  

1 8 , 0 0 0  bbl s 

4 0 9 , 5 0 0  bbl s  

Source : " Of f s hore Petro leum Tran s fe r  systems for Washington 
S tate , "  Oceanographic Institute of Washington , 
Decembe r  1 6 , 1 9 7 4 ,  p .  I I I - 5 4 . 

: . 2 - 3 5  
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F igure C . 2- 9  also indicates the reas onab lene ss  of this estimated 
d i stribution . The distri bution of spi l l  s i z e s  from a l l  tank ship 
casualties in the U . S .  inland coastal waters during f i scal years 
1 9 6 9  through 1 9 7 4  i s  shown by the points p lotted . These lie be low 
the e stimated curve for a 4 5 , 0 0 0  D�IT tank ship as expected s ince 
the casualt ies  inc lude a large number o f  sma l le r  tank ship s . 

Estimates of the expected spi l l  s i z e  frequency from tank ship and 
barge casualtie s are pre sented in Table C . 2 - l l  and F igures C . 2- l 0  
and C . 2 - l l , respect ive ly . The per trip f requencies are s imp ly the 
product of the s p i l l  f requency and the fraction of spil ls in the 
g iven s i z e  range from F i gures C . 2- 8  and C . 2 - 9 . From the discu s s ion 
above the f requency of s p i l l s  per barge trip i s  5 . 4  x 10 - 5  caused 
by ramming s and grounding s . The frequency for tank ships i s  5 . 1  x 
10 - 5  sp i l ls per trip which includes co l l i s ions as we ll  as ramming s 
and groundings . The expectation quantity of crude o i l  sp i l led i s  
the sum o f  the products of frequency and quant ity spil led ( the 
average of the s i z e  ranges are in Tab le C . 2 - l l )  for a l l  spi l l  s i z e s . 
For tankbarge casualties the expectation quant ity i s  0 . 1 5 bbl/trip i 
for tankship casualt ie s ,  it i s  0 . 6 0 bb l . 

C . 2 . l . 2 . 4  Spi l l s  at the Marine Terminal 

The frequency and s i z e  of spi l ls during operations at the barge 
and tank ship terminals have been e stimated in a manner s imi lar 
to that used for ves s e l  casualties . An ana ly s is was made of the 
total number of spi l l s  as we l l  as the quant ity spi l led at marine 
terminal s  in the Gu lf  Coast region during the period January 19 7 4  
through September 1 9 7 5 .  Next , an estimate was made of the total 
number of barges  and tank ships loaded or un loaded at the s e  ter­
minals . Spi l l  frequency was obtained s imply by norma l i z ing these  
data t o  the  same time per iod and dividing the number o f  incidents 
by the number of loading and o f f loading operations . A spi l l  s i z e  
distribution was der ived from analy s i s  o f  the spi l l  data . 

These accident and spi l l  data re f lect the s afety o f  o i l  tran s fer 
operations at marine termina l s  during the early 1 9 7 0 ' s .  Because 
the SPR operations at Sun Terminal and at the Amoco Dock wou ld be 
s imi lar to those  conducted in the Gu lf  Coast reg ion during that 
time , these same data provide a reasonable e stimate of o i l  spi l ls 
at the se loc ati ons . Howeve r ,  it i s  anticipat ed that improved 
procedures and protective devices would be imp lemented by the SPR 
program . Thes e  wou ld tend to make the o i l  spi l l  estimates , de­
ve loped below ,  conservat ive in the sense that the actual risk  of 
spi l ls would be le s s  than that indi cated by the data . 

The data base f or both the numbe r and s i z e  of spi l l  incidents 
was the U . S .  Coast Guard ' s  Po l lution Inc ident Reporting System , 
P I RS ( U . S .  Coast Guard ) . I nf ormation concern ing a l l  pollution 
inc idents reported to the Coast Guard and/or inve stigated by 
them are encoded and recorded on magnetic tape ; the informa­
t ion includes location s , materi al s p i l led , quanti ty , c ause , 
s ource and oper ation . Although thi s sys tem has been in 
operation from the beginning o f  1 9 7 1 ,  s ome Coast Guard 

C . 2- 3 7  
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T ab l e  C . 2 - 1 1  E s t im a t e d S p i l l  S i z e  F r e q u e ncy F r om 
T a n k s h i p a n d  T a nk B a r ge C a su al t i e s  

S p i l l  S i z e  F r e que ncy a F r e que ncy b 

( b a r r e l s )  ( Ee r  b a r g e t r iE ) ( Ee r  t a nk s h iE t r i p )  

< 1 0 0  3 . 8 3xl O - 6 1 . 0 0xl O - 6 

1 0 0 - 3 0 0  7 . 6 1xl O - 6 3 . 2 0xl O - 6 

1 0 0 - 1 , 0 0 0  1 . 4 1xl O - 5 8 . 4 0xl O - 6 

1 , 0 0 0 - 3 , 0 0 0  1 . 3 4xl O - 5 1 . 2 4xl O - 5 

3 , 0 0 0 - 1 0 , 0 0 0  1 . 1 6xl O - 5 1 .  3 9xl O - 5 

1 0 , 0 0 0 - 3 0 , 0 0 0  3 . 6 2xl O - 6 7 . 6 6x l O - 6 

3 0 , 0 0 0 - 1 0 0 , 0 0 0  3 . 5 2xl O - 6 

> 1 0 0 , 0 0 0  9 . 1 8 x l O - 7 

a 
b 

T h e  m a x i mum qu a n t i t y t h a t  c a n  be s p i l l e d  i s  2 1 , 0 0 0  b a r r el s . 
T he m ax i mum qua n t i ty t h a t  c a n  be s p ille d i s  4 0 0, 0 0 0  b a r r els 

C . 2 - 4 0 



o f f ic ials  feel that a h igh leve l o f  relaiab i l i ty of the data base 
was not achi eved unt i l  the beg i nn i ng of 1 9 7 4 . On this  bas i s , only 
data for the year s 1 9 7 4  and 1 9 7 5  were used ( data for 1 9 7 6  have 
not yet been made ava ilable ) . Al l cases that did not pertain 
to l oading and o f f loading at mar ine fac i l i t ies  (dock s , terminal s , 
etc . )  in the Gul f  Coast region were rej ec ted from c ons ideration , 
and the relevant cases were then sorted by source and s i z e  o f  
spill . The f inal results o f  t h i s  sorting , for the t ime per iod 
January 1 9 7 4  through September 19 7 5 , are s hown in  Table C . 2 - 1 2 . 
The average number o f  spi l l s  during a twe lve month per iod was 
7 9 4 ; the average and median spi l l  s i ze s  were 1 1 . 5  and 0 . 5  
barre l s , re spec t ively . 

The manner in  which the number o f  load ing and o f f  loading pre­
parations were counted tends to overestimate the frequency 
of spi l l s . Dur i ng 1 9 7 4  ( 1 2 months ) ,  there were approximate ly 
9 , 8 0 0  tank ship trips into al l Gul f  Coast ports ( U .  S .  Army 
Corps o f  Engineers , 1 9 7 1  and 1 9 7 2 ) . A maj or fraction of tank 
barge tra f f ic into U .  S .  ports occurs in Gul f  Coast port s , 
approximate ly 7 6 , 0 0 0  trips inbound annually ( U .  S .  Army Corps 
of Engineer s ,  1 9 7 4 ) . It  i s  as sumed that for each i nbound trip 
into a port , a tank ship or tank barge makes at least one s top 
to load or o f f load a bulk l iquid c argo . Thi s  adds to a total 
of  8 6 , 0 0 0  loading and offload ing operations . Not inc luded in 
thi s  count i s  an apprec iable tank barge tra f f i c  along the 
Intracoastal Waterway . The reason thi s was l e ft out was to 
avoid double count ing ; many o f  the barges arriving and depart­
ing at Gul f  Coast Ports also travel the waterway as part o f  
the s ame trip . 

Combining this  value with the number o f  s p i l l  incidents l i sted 
in Table C . 2-12  the fol lowing spi l l  frequency is obtained : 

1 , 3 9 0 1 2  
x 

8 6 , 6 0 0  2 1  
9 . 1 7 x 1 0 - 3  spill s/trip 

for load ings and o f f loadings at mari ne terminals . 

Spi l l  s i z e s  reported in  the Coast Guard ' s  P I RS data were used 
to deve lop a spi l l  s i ze d i s tribution , whi ch i s  s hown on F i gure 
C . 2 - 1 2 . The P I RS data used for thi s  are spec i f ic to the type 
of operat ion and geogr aphic region , current , and stati stically 
meaningfu l .  Combin ing thi s d i s tr ibution and spi l l  frequency , 
the frequency o f  spi l l s  in particular s i z e  ranges were cal­
culated , as shown in Table C . 2 - 1 3 . The se data also were 
pre sented in F i gures C . 2 - 1 0  and C . 2 - 1 1 . The data presented in 
Table C . 2 - 1 3  also were used to calculate the median s p i l l  s i ze 
and expected spi l l  quantities per o f f loading ( 0 . 5  bbls and 
0 . 0 8 6  bbl )  above . 

C . 2 - 4 1  
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Tab l e  £. 2 - 1 2  

S P I LLS  OCCURR I N G  A T  GUL F COAST MAR I N E  FAC I L I T I E S 
J a n u a ry 1 9 74 - Sep tem b e r  1 9 7 5  

N um b e r  o f  I n c i de n t s  a re C h a ra c te r i z e d  by S ize a n d  S o u r c e  

S o u r c e  I 
�la r i n f: F a c i l i ty :  Ma r i n e F a c i l i ty : To t a l  N o . P e rc e n L u g e  

! I 
B a rre l s B u l k C a rg o  Non - B u l  k Ca rgo J T a n k  O t h e r  o f  I n c i de n t s  o f  T o t a l  I 

i D i s c h a rg e d  T ra n s fe r  Fue l i n g , O t he r T a n k s h i p  8 a rge Ve s s e l  by S i z e I n c i d e :l t s I 

0- . 5  89  1 2 4  1 14 3 0 7  7 0  7 0 4  5 0 . 6 5 

. 5 - 1 . 0  2 0  2 8  4 3 9 6  2 0  2 0 7 1 4 . 8 9 

1 - 2  1 3 2 3  3 G  1.3 4  7 1 6 3  1 1 .  7 3  

2 - 3  7 8 1 4  38 5 7 2  5 .  J 8 

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

5 - 1 0  3 1 2  1 9  2 6  2 6 2  4 . 4 6 

1 0 - 3 0  6 8 5 2 1  4 4 4  3 . 1 7  

3 0 - 1 0 0  2 6 1 0  9 1 2 8  2 . 0 1  

1 0 0 - 300 1 3 1 5 1 1 1  0 . / 9 

3 0 0 - 1 00 0  0 1 1 1 0 3 0 . 2 2 

1 00 0 - 3 0 0 0  0 0 1 0 0 1 0 . 0 7 
3000 - 1 0 , 00 0  0 0 0 1 0 1 0 . 0 7 

To t a l  No . 
1 52 o f  S p i l l s  

2 2 1 2 7 3  6 2 9  1 1 5 1 3 90 1 0 0 . 00 

N o . o f  i n c i de n t s  p e r  yea r � 7 9 4  A v e ra gc S p i l l  S i z e ::: 1 1 . 5  ba rTc l s  Me d i J n S p i l l  S i z c = 0 . 5  b J r re l s  
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Table C . 2 - 1 3  Estimated Spi l l  S i z e  Frequency from 
Accident s at a Marine Terminal 

S P I LL S I Z E  
( barre l s ) FREQUENCY 

< - 1 6 . 0 1 x 1 0- 3 

1 - 3 1 .  5 5  x 1 0- 3 

3 - 1 0  1 .  0 3  x 1 0- 3  

1 0  - 3 0  0 . 2 9 1  x 1 0- 3 

3 0  - 1 0 0  0 . 1 8 4  x 1 0- 3 

1 0 0  - 3 0 0  0 . 0 7 2  x 1 0- 3 

3 0 0  - 1 0 0 0  0 . 0 2 0  x 1 0 - 3 

1 0 0 0  - 3 0 0 0  0 . 0 0 9  x 1 0- 3 

> - 3 0 0 0  0 . 0 0 4  x 1 0- 3  

C . 2 - 4 4 



C . 2 . 1 . 3  O i l  S p i l l s  from Pipel ine s 

Estimate s o f  the frequency and the amount o f  o i l  spi l led 
because o f  pos s ible pipe l ine acc idents are based in part on 
stat i stics  co l lected by the O f f ice of P i pe l ine S afety ( OP S ) , 
Department o f  Tran sportation ( Ulrich , 1 9 7 7 ) . By law , U . S .  
p ipe l ine operators  must report spills  to the OPS i f  they 
exceed 5 0  barre l s ,  or �f there i s  an in j ury or death a s so ciated 
with the accident . The population o f  p ipe l ine s to which the 
s p i l l  s tati stics  app ly were obtained from the Bureau of Mine s , 
:)epartment o f  Interior . Every three years they i s sue a report 
'jiving the total mi leage o f  crude o i l  and o i l  product trunk­
lines and gathering pipe l ines in the U .  S .  As of January 1 ,  
1 9 7 4 , the re were 2 2 2 , 3 5 5  mi les  o f  pipe l ine in the U .  S . , which 
are d i s tr ibuted fairly evenly between the three group s ( U .  S .  
Department o f  Interior , 1 9 7 4 ) . Of thi s  total , 1 9 0 , 3 3 1  mi les 
were 1 2  inche s in diameter or le s s . Only 3 2 , 0 2 4  mile s o f  
pipe l ine were large r than 1 2  inche s , and only 2 , 2 7 2  mi l e s  were 
36 inche s in diameter or larger . 

In formation on spil l s  from p ipe l ines i s  reported to OPS on 
DOT Form 7 0 0 0 - 1 ,  and include s the owner of the p ipe l ine , the 
sp i l l  location , the c ause o f  the spill , the instal lation date 
o f  the p ipel ine , the diameter , the product carried , and the 
amount of o i l  spil led ( usually a be st e stimate ) . Table C . 2 - 1 4  
l i sts  p ipe l ine spills  during the f ive -year period , 1 9 7 1  through 
1 9 7 5 , by cause . The maj or c ause o f  spills  from older p ipe l ine s , 
tho se ins tal led be fore 1 9 5 0 , i s  external corro s ion . S ince the 
1 9 4 0 ' s ,  much improved techn ique s have come into usage to 
prevent corros i on . Thus , the maj or cause of spi ll s  in newer 
p ipe l ines i s  accidental breakage by excavation or construction 
equipment . Mo s t  larger p ipe , that greater than 12 inche s in 
diameter has been instal led since 1 9 5 0 , and for i t ,  too , the 
maj o r  cause  of sp i l l s  i s  damage by excavation equipment . 

The spillage data were broken down into two categorie s accord­
ing to s i ze . There are insu f f i c ient data , stat i s ti c ally , 
for a bre akdown for each individual si ze o f  pipe l ine . I n  
general , p ipe 1 2  inche s or le s s  i n  diame ter i s  used f o r  individual 
l ines to a sal t dome c avity . Larger pipe i s  used for trunk-
lines and man i fold s .  

The sp i l l  frequency from p ipe l ines les s  than 12 inches i n  diameter 
was e s t imated by dividing the total number o f  s p i l l s  by the 
mi leage exis ting at the beginning o f  1 9 7 4  and norma l i z ing to 
one year : 

7 3 8  + 5 1 9  x 1 = 1 . 3 2 x 1 0
- 3  s p i l l s/mile -year 

1 9 0 , 3 3 1  5 

Because the data neces sary to d istinguish between the popu­
lation s of o lder and newer p ipe are unavai labl e , it  was 

C . 2 - 4 5  
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Table C . 2-14 C auses of Pipeline Leaks and S pills in the U . S .  Du ring 19 71 _ 1975. 

Cause 

Exte r n al Cor rosion 
I n ternal Cor rosion 
L i ne Ruptured by Excavat ion E qu ipment 
P rior Damage By Excavation Equipmen t  
Defective P ipe Seam 
Defective Weld 
Ruptu r e  of G asket, Seal, E tc .  
F i r e o r  Explosion 
Flow Cont rol Malfunc tion 
Flow Con t rol-Ope r a tor E r ror 
I ncor rect Ope r a t i on by C a r rier Personnel 
N a tu r al Dis a s te r s  ( Landslide, Flood, 

Winds tor m ,  F reezing, Etc . ) 
Unk nown 

TOTAL INC IDENTS 

P ipel ines 12 i nches P ipelines Grea ter than 
and Less i n  Diameter 11 inches in Diameter 

( 19 0, 3 31 miles in U . S. i n  1974) ( 32 , 024 miles in U.S. in 19 74) 
I ns t alled Before 19 5 0  I ns t alled Af ter 19 5 0  
(Number o f  I ncidents )  ( Numbe r o f  I ncidents ) ( Number of I ncidents ) 

29 7 
40 

142 
6 

83 
22 
23 

6 
3 

23 
2 

36 
5 5  

738 

50 
46 

128 
18 
71 
11 
5 6  
14 
11 
12 
11 

24 
67 

519 

9 
8 

28 
3 

19 
7 
2 
o 
o 
o 
o 

o 
8 

85 



nece s sary to sum the spi l l s  for both groups o f  pipe . For 
thi s  reason , it i s  bel ieved that the above e s t imated spill  
rate i s  higher than i t  wou ld actually be  for the newly 
i n s tal led SPR pipe l ine s . For p ipe line s  gre ater than 1 2  
inche s in d i ameter , a s imi lar treatment g ive s : 

8 5  x 
3 2 , 0 2 4  

1 

5 
= 

5 . 3 1 x 10 -4  spills/mi le-year 

The data from OPS also were used to e stimate the sp i l l  s i ze 
frequency d i s tribution . The se data have been p lotted on log 
normal probab i l i ty coordinates in Figure C . 2 - l 3 . For the 
larger diameter pipe l ine s , the se data show the median spill  
s i z e  to  be approximately 8 5 0  barrels . For  p ipel ine s le s s  than 
12 inche s in diame ter , the median spill  s i ze is 3 6 0  barrels . 
The data in F igure C . 2 - l 3  and the e s t imate s o f  spill  frequency 
were combined to g ive the frequency of spills  exceeding a g iven 
quanti ty ,  as s hown in Figure C . 2 - l 3 . 

The se data were applied to predict the r i sk o f  o i l  spills  from 
the pipelines proposed for the We st Hackberry and alternative 
storage s i te s .  Table s C . 2 - l 5  through C . 2 - l 9  l i s t  the lengths 
of the crude o i l  p ipe l ines and the expected frequency o f  
acc identa l sp i l l s  per year from these pipe line s . The annual 
spi l l  frequencies were e s t imated as the product o f  p ipel ine 
length and the frequenc ies ( per mile -year ) developed above . 
The tables also l i s t  the number o f  year s the p ipelines are 
expe cted to be in use for the SPR pro j ect . It has been assumed 
that thi s  period i s  2 5  year s for all  s i te s . Table C . 2 - 2 0  
lists  the probabi li ty o f  spills  exceeding a given s i z e  for 
each s ite , and the trunk l ine s . The se value s were e s t imated 
using the annual spill  frequenc ie s l i s ted in Tables C . 2 - l 5  
through C . 2 - l 9 , and the s p i l l  s i ze d i s tribution shown in 
F igure C . 2 - l3 . Al so , the spill  probab i l i ty for a per iod of 
ye ars was assumed to be described by the bionomial d i s tribution . 

C . 2 - 4 7  
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Tab l e  C. 2 - l 5  C r u d e  O i l  p ip e l in e s  a n d  A c cid e n t  F r e que n c y: 
E a r l y S t o r age R e s e r v e. 

Ty p e  of Pip e l i n e  

T ru nk Line : 3 6  i n. 
S i te : 

< 1 2  in c h e s  

> 1 2  in c he s  

T e mp o r a r y  B a r ge 

Dock Line , 1 0  3 / 4  in. 

App r oxim a t e  
L e ngth ( mil e s )  

2 x 4 1 . 5  

2 . 0 

3. 0 

1 . 5 

8 3  

A c c id e n t a l  S pil l 
F r e qu e n c y  ( p e r  y e a r ) 

0 . 0 4 4 1  

2 . 6 4  x 1 0 - 3 

1 . 5 9  x 1 0 - 3  

1 . 9 8  x 1 0 - 3 

N umbe r o f  
O p e r a tio n a l  Y e a r s  

2 5  

2 5  

2 5  

1 . 0 
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T able C . 2 - 1 6  C r u d e  O i l  P ip e lin e s  a n d  A c cid e n t  F r e q u e n c y : 
We s t  H a ckbe r r y  E x p a n s io n s . 

Type o f  Pipe l i n e  

T r u nk Line : 
S i te : 

< 1 2  i n c h e s  

> 12  in c h e s  

App r o xima t e  
L e ngth ( mil e s )  

E xis t i ng a 

1 . 0  

1 . 0 

A c cide n t a l  S pil l 
F r e q u e n c y  ( p e r  y e a r ) 

1 . 3 2 x 1 0 - 3 

5 . 3  x 1 0 - 3  

a B ui l t  f o r  t h e  E a r l y S t o r age R e s e r v e  p r ogr a m . 

N umbe r o f  
Ope r a t io n a l  Y e a r s  

2 5  

2 5  
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Table C . 2 - l 7  C r ude O i l  P i p e l i ne s  a nd A c c i d e n t  F r e que n c y : 
B l a c k  B ay ou A l t e r n a t i v e. 

Type of P i p e l i n e  

T ru n k  L i n e : 4 2  i n .  

S i te: 

< 1 2  i n che s 

> 1 2  i n c he s  

App r ox i m a t e  
L e ngth ( m i l e s )  

2 . 7 a 

0 . 6  

1 . 1  

A c c i d e n t a l  S p i l l  
F r e qu e n c y  ( p e r  y e a r ) 

1.4 3 x 10- 3 

7 . 9 x 10- 4 

5 . 8  x 10- 4 

N'Umbe r o f  
O p e r a t i o n a l  Y e a r s  

2 5  

2 5  

2 5  

a C o n n e c t i ng the S i te a n d  the E S R  we s t  H a c k be r r y - Sun T e r m i n a l  T ru n k l i n e. 



Tab le C . 2 - 1 8  C r u d e  O i l  P i p e l i n e s  a n d  A c c i d e n t  F r e q u e n cy : 
V i n t o n  D o me A l t e r n a t i v e . 

App r o x i m a t e  A c c i d e n t a l  S p i l l  N u m b e r o f  
Type o f  P i pe l i n e  L e n g t h  ( m i l e s )  F r e q u e n c y ( p e r  y e a r ) O p e r a t i o n a l  Y e a r s  

n T r u n k  L i n E : 4 2  i n . 7 . 5 a 3 . 9 8  x 1 0 - 3 2 5  

to S i te : , 
U1 < 1 ? i n c h e s  to -'- - 0 . 7  9 . 2  x 1 0 - 4 2 5  

> 1 2  i n c h e s  0 . 3 1 . 6  x 1 0 - 4  2 5  

a C o n n e c t i n g  t h e  S i t e a n d  t h e  E S R  W e s t  H a c k be r r y  - S u n T e r m i n a l  T r u n k l i n e .  



Table C . 2-19 Crude Oil pipelines and Accident Frequency : 
Big Hill Alternative . 

Approximate Accidental Spill 'Number of 
Type of Pipeline Length (miles) Frequency (per year) Operational Years 

Trunk Line : 42 in. 27 . 0  0 . 0143 25 
n 
. 
N I site : \..,-, 
w 

12 inches 1 . 2  -3 25 < 1 . 58 x 10 

12 inches 0 . 8  -4 25 > 4 . 2  x 10 
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Table C . 2 - 2 0  Risk of Crude Oil Spi l l s  From Pipe l i ne Acc idents 

Probabi l i ty of Spill Over 25 Year Life time 
West Wes t  Black Vinton Big 

Hackberry Hackberry Bayou Dome H i l l  
Quali ty Spil l ed ESR EXJ2ans ion Al ternative Alternative Al ternative 

Oil -Trunkline 
Probabi l i ty of Spi l l  

0 . 5 7 0 . 0 3 1: b > 1 0 0  bb l s  a 0 . 08 1
b 

0 . 2 6 
> 1 , 000 bbls 0 . 3 2 a 0 . 01 7  

b 
0 . 04 6  

b 
0 . 1 5 

> 1 0 , 000 bbl s  0 . 06 1  a 0 . 0 0 3 2  0 . 0 0 9 0  0 . 0 2 7  

Expectation Quantity 
of Oil Spi lled , bbl s . 5 7 5  a 1 2 6

b 
3 4 9

b 
1 2 58 

Oil Pipeline s on S i te 

, P robabil ity of Spill 

> 100 bbl s  0 . 0 78 0 . 0 3 4  0 . 0 2 6  0 . 019 0 . 0 3 6  
> 1 , 00 0  bbl s  0 . 0 3 8  0 . 0 1 6  0 . 01 3  0 . 0088 0 . 0 1 7  
> 1 0 , 000 bbl s  0 . 0049 0 . 0 0 1 9  0 . 0 0 1 7  0 . 00082 0 . 0 0 1 8  

Expectation Quantity 
o f  Oil Spil led , bbl s .  2 2 5  9 0  7 7  4 4  8 8  

a
There i s  no added risk for the o f f - s i t e  pipe l ine s ince i t  wo uld b e  used al so for the 
E S R  portion of the s torage program. 

b
The oil sp i l l  ri sk for the o f f - s i te p ipe line for the se s ites is l imited to the connector 
l ine between the site and the Sun Terminal - Wes t Hackberry trunk line , s inc e the latter 
would be used a l so for the ESR program . 



The results pre sented in Table C . 2 - 2 0  show that only for the 
crude o i l  trunkl ines from the Sun Terminal to We st Hackberry , 
and to the alternative s ite , Big  H i l l , i s  the risk of a large 
spi l l  ( > 1 , 0 0 0  bbls . )  sign i f i cant , 3 2  percent for the ESR 
Sun Terminal - We st Hackberry trunkl ine and 1 4  percent for 
the Sun Terminal - Big H i l l  trunk l ine . For pipelines on 
the several s ites , the r i sk o f  a spi l l  greater than 10 0 
barre l s  i s  less  than 10  percent . Thi s  result i s  r e f lected 
in an alternative preseotation of sp i l l  r i sk , the expectation 
quantity of oil s p i l led ( the sum of the products o f  s p i l l  
frequency and spill  s i z e ) , also l i s ted in Table C . 2 - 2 0 . 

I t  also should be pointed out that the r i s k  o f  o i l  spills  for 
the trunk line for the West Hackberry expans ion is asse s sed to 
be zero . The reason for thi s is that the line would exi s t  and 
woule be used for the ES R program also . Hence , the expans ion 
program would not increase the r i sk of o i l  spills  from the 
trunkl ine . The same as sessment principle also was applied to 
the o f f s ite pipe l ines for Black Bayou and Vinton . For the o i l  
trunk l ine o f  the se s i te s , the added r i s k  ar i s e s  only from the 
relat ively short segments connecting the Sun Terminal-We s t  
Hackberry trunk l ine with the s i te . 

I n  cons idering the se results , i t  should be kept i n  mind that the 
probab i l ities  are based on cons ervative assumptions which tend to 
make them high . In particular , a 2 5  year uti l i z ation period was 
assumed . Although the lines would be full o f  oil  during this 
period , they wou ld be in active use only dur ing approximately 
one-third o f  thi s t ime , as suming f ive f i ll-distribution cycles . 
Dur ing the per iods o f  inactivity , the pres sure in the line would 
be reduced , and block valve s would be c lo sed . The amount o f  oil  
released in an  acc ident during this  t ime would be  subs tantially 
less  than when the pipe line were active . 

The areas a f fectee by the spil led o i l  vary from open water to dry 
land . For the We st Hackberry ESR and Expan s ion s ite s , the crude 
oil  lines would be located in ( buried ) , or on dry land . The 
modest amount of o i l  expected to be spil led accidental ly would be 
conf ined to a locali zed area near the spi l l . Als o , because o f  
the high water table i n  the area , leaks o f  o i l  from the bur ied 
portions o f  the p ipelines would not be expected to move very far 
in a downward dire ction . Dur ing rai ny periods , o i l  migrating to 
the sur face would behave as runof f  material . As indi cated in 
Table C . 4 - 3 , the crude oil  trunkline between the s i te and the 
Sun Terminal crosses  a var iety of terrain . Most of the route is  
through mar sh ( 2 7  percent ) , and along a spo i l  bank ( 3 9  percent ) . 
I n  mar she s , the oi l wou ld tend to r i se to the water sur face and 
spread out . However , the spreadk ing is much more l imi ted 
compared to that on open water because of absorption and retnetion 
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by gra s s  and organ i c  debri s .  Water , soi l ,  and vegetation would 
be contaminated . C leanup and removal would be d i f f i cult and 
even unde s i rable , since s uch an e f fort in i t s e l f  may cause sub­
s tantial envi ronmental damage in such areas . Oi l from pipe line 
leaks in the spo i l  bank wou ld migrate ei ther into the parallel 
I ntraco astal Waterway or into the mar sh on the other s ide . Oil  
e scaping onto the ICW would be confined by the banks and would 
be re lat ive ly easy to c lean up . �ost of the remainder o f  the 
pipe l i ne route is through woodlands ( 1 3  percent ) ,  or prairie 
( 17 percent ) . In thes e  areas , the o i l  would tend to be absorbed 
in the surface layer s  of s oi l .  However , i f  these are saturated 
wi th water , the o i l  would behave as run o f f  material . 

For the Black Bayou a lternative , s p i l l s  at the s ite would be into 
marsh where , as noted above , the o i l  is di f fi cult or unde s i rable 
to c lean up , but the o i l  does not spread as far as on open water .  
F rom Table  C . 5 - 3 ,  the o i l  distribution line which connect s  with 
Sun Terminal - We s t  Hackberry l ine i s  30 percent under marsh and 
7 0  percent under water . Most of the latter is the Black Bayou 
Cuto f f  Channel and leaks would r i s e , spread out on the water sur­
face , and accmnulate in the mar shy border s  o f  the Bayou . 

The crude oi l pipelines at the Vi nton dome s i te would be buried 
on dry land , but near Ged Lake . Because o f  the high water table , 
oil  escaping from leak ing or damaged pipe would tend to saturate 
the top mos t  s o i l  layers , if dry , or r i s e  to the ground surface 
and runof f  onto Ged Lake . Le aks f rom the trunk l ine , connecting 
to the We s t  Hackberry - S un Terminal pipel ine , could effect either 
prai rie  or marsh 2 6  percent o f  the pipeline route would be through 
marsh and 7 4  percent would cross  prairi e .  

At the Big Hi l l  alternative s ite , all we l l s  and crude o i l  pipeline s 
are on solid ground , primari ly pasture for graz ing cattle . The 
pipe l ine s would be bur ied and any leaks would tend to saturate 
the surface soi ls above the pipe l i ne s . In areas where there might 
be a signi f i c ant grade , the leaking o i l  might migrate along the 
pipeline trench and surface at some distance from the leak . Oi l 
reaching the surface would behave as runoff materi al . 

The trunkl ine connecting Big  Hi l l  and Sun Terminal would cross  
prairie l and ( 8 2  percent o f  the route ) , marsh ( 11 percent o f  
t h e  r oute ) I wood land ( 5 . 6  percent o f  the route ) , and would 
parallel  an existing roadway for 1 . 4  percent of the route . The 
behavior of leaks of oil  in the se types of terrain has been 
di scussed above . 
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C . 2 . 2  Ri sk o f  Brine spi l l s  

The primary s ource o f  acc i dental brine sp i l l s  are acc i dents 
to the various pipel ines that col l ect the brine at the s i tes 
and the trunkl ines that transport the brine to the dispos al 
are a ( inj ection we l l s  o r  the se a ) . Acci dents to brine p ip e ­
l ines a r e  tre ated in the s ame manner as w a s  done for crude 
o i l  pipeline s . Additiona l l y ,  it is assumed that the acc i dent 
data ( frequency and sp i l l  s i z e ) derived from o i l  pipel ine 
experi ence a l s o  is val id for brine p ip e l i ne s . Thi s l a s t  
assump tion seems reas onab l e  s ince the l ines would be made o f  
the s ame mate r i a l s  and l aid i n  the s ame manner a s  for the 
crude o i l  p ip e l ine s . 

Tab l e s  C . 2 - 2 1  through C . 2 - 2 5  l i s t  the brine pipel ine mi le age , 
expected annual sp i l l  frequency and the number o f  operational 
years for e ach s ite . In the l atter set of values i t  i s  
a s s umed that the p ip e l ines would contain brine only dur ing 
l e aching and o i l  re f i l l ing op erations . At a l l  other times 
the br ine would be emptied from the p ipel ines and the l ine s 
flushed with water . For a l l  s i te s the initial l e aching 
period is es timated to be 38 months except the We st Hackberry 
S PR s ite , for whi ch the initial le aching period is pl anned 
to be 2 6  months . The refi l l  period fo r a l l  s ite s i s  3 0  
months , excep t for the comb ined E S R  and Exp ans ion we l l s  as 
West Hackberry , for which the refi l l  period would be 4 0  
months . A total o f  four refi l l s  have been assumed to occur . 

The s e  data were app l ied to deve l op the e s timates o f  brine 
spi l l  risk presented in Tab l e  C . 2 - 2 6 . Both the prob ab i l ity 
o f  sp i l l s  exceeding a stated quantity and the expectation 
quantity o f  brine sp i l l ed during the operational l i fetime o f  
the brine l ine s are l i sted . The results , o f  cours e ,  are 
s imilar to tho s e  for the c rude o i l  p ip e l i nes ; the l onger the 
pipel ine and/or the greater the number o f  operational years , 
the p robab i l i ty o f  a sp i l l  greater than 1 0 0  b arrels exceed 
20 p ercent . 

The highest sp i l l  probab i l ities are a s s o c i ated with brine 
l ines that terminate o f fshore in the Gul f  ( West Hackberry , 
Bl ack Bayou and Big Hi l l ) .  The s e  l ines extend approximately 
4 to 7 mi l e s  o ffshore and hence approximate ly 2 5  p ercent of 
the predicted spi l l s  for thes e  l ine s woul d  occur in the 
Gul f .  Mo st o f  the remainder o f  the sp i l l s  from the s e  l i nes 
woul d  occur in marshl and or prairi e . sp i l l s  from the brine 
l ines on s i tes would a ffect prairie l and except for the 
B l ack Bayou s i te whi ch is in a mar s h .  Brine is re adi l y  
mi s c i b l e  with wate r , and acco rdingly , any sp i l l s  a r e  exp ected 
to di sperse readily into the s o i l s  and waters of the are a . 
At p res ent no e ffective means are avai l ab l e  to clear up 
sp i l l s  o f  brine , but s ome s o i l s  may be tre ated with gyp sum 
or other s o i l  chemical additions to amel iorate the e ffects 
o f  the brine . 
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Table C . 2 -2 l  B r i n e P i p e l i ne s  a n d  A c c i d e n t  F r e q u e n c y : 
E a r l y S t o r a g e  Re s e r ve . 

Type o f  P i p e l i n e  

T r u n k l i n e :  3 0  

S ite : 

. a 
� n .  

< 1 2  i n c h e s  

> 12  i n c h e s  

T e mp o r a r y , 

< 1 2  i n c h e s  

App r o x i m a t e  
L e n g t h  ( m i l e s )  

2 . 5  

1 . 0  

1 . 5  

2 . 5  

a
Line to i n j e c tion wells . 

A c c i d e n t a l  S p i l l  
F r e q u e n c y  ( p e r  y e a r ) 

1 . 3 3 x 1 0 - 3 

1 . 3 2 x 1 0 - 3 

8 . 0  x 1 0 - 4 

3 . 3 0 x 1 0 - 3 

N umbe r o f  
O p e r a t i o n a l  Y e a r s  

1 5 . 5  

1 5 . 5  

1 5 . 5  

1 . 0  
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Table  C. 2 - 2 2  B r i n e  p i p e l i n e s  a n d  A c c i d e n t  F r e q u e n c y : 
w e s t  H a c k b e r r y E x p a n s i on . 

App r o x i m a t e  A c c i d e n t a l  S p i l l  
Type o f  p i p e l i n e L e n g th ( m i l e s )  F r e q u e n c y ( p e r  y e a r ) 

T r u n k l i n e : 3 6  i n .  

Alternate H i gh w a y  27 Ro u t e  a 2 8 . 4 0 . 0 1 5 4  

P roposed C a l c a s i e u  Ro u t e  a 2 4 . 8  0 . 0 1 4 3  

S i te : 

< 1 2  i n c h e s  1 . 0  1 . 3 2 x 1 0- 3 

> 1 2  i n c h e s  1 . 0  5 . 3  x 1 0- 4 

W umbe r o f  
Ope r a t i o n a l  Y e a r s  

1 6 . 5  

1 6 . 5  

1 6 . 5  

1 6 . 5  

a A l t e r n a t i v e p i p e l i ne r o u t e s  for brine disposal in the Gul f  o f  Mexico . 
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Table C . 2 - 2 3  B r i n e P i pe l i n e s  a n d  A c c i d e n t  F r e q u e n c y : 
B l a c k  B ay o u  A l t e r n a t i ve . 

A p p r o x i m a t e  A c c i d e n t a l  S p i l l  Type o f  P i p e l i n e  L e n g t h  ( m i l e s )  F r e q u e n c y ( p e r  y e a r ) 

T r u n k l i n e : 3 6  i n .  2 7 0 . 0 1 4 3  
Site : 

< 1 2  i n c h e s  0 . 6  7 . 9  x 1 0 - 4 
> 1 2  i n c h e s  1 . 1  5 . 8  x 1 0 - 4 

N u mbe r o f  
O p e r a t i o n a l  Ye a r s  

1 3 . 2  

1 3 . 2  

1:3. 2 
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Table C . 2 - 2 4  B r i n e P i p e l i n e s a n d  A c c i d e n t  F r e q u e n c y : 
v i n t o n  D o m e  A l t e r n a t i v e . 

App r o x i m a t e  A c c i d e n t a l  S p i l l  
Type o f  P i p e l i n e  L e ng t h  ( m i l e s )  F r e q u e n c y  ( p e r  y e a r ) 

T r u n k l i ne : 2 4  i n .  2 . 7 5 1 .  4 6  x 1 0 - 3 

S i te : 
a 

< 1 2  i n c h e s  1 . 1  1 .  4 5  x 1 0 - 3 

> 1 2  i n c h e s  1 . 6  8 . 5 0 x 1 0- 4 

N u mbe r o f  
O p e r a t i o n a l  Y e a r s  

1 3 . 2  

1 3 . 2  

1 3 . 2  

a I n c l u d e s  p i pe l i n e c o n n e c t i ng t h e  t r u n k l i n e w i t h t h e  d i sp o s a l  w e l l s . 
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Table C. 2-25 Brine Pipelines and Accident Frequency : 
Big Hill Alternative . 

Type of Pipeline 

Trunkline : 36 in . 

Site : 

< 12 inches 

> 12 inches 

a Prop:>sEd Inute 

b Alternate Route 

Approximate 
Length (miles) 

13 . 2
a 

l6 . 5
b 

1 . 2  

0 . 8  

Accidental Spill 
Frequency (per year) 

7 . 0  x 10 
-3 

8 . 75 x 10 
-3 

1 . 58 x 10 
-3 

4 . 2  x 10 
-4 

NLnnber of 
Operational Years 

13 . 2  

13 . 2  

13 . 2  

13 . 2  
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Table 4 . 2-26 Risk of Brine Oil Spills From pipelines 
During Operational Lifetime 

Vvest west Black Vinton 
Hackberry Bayou Ibrre 

Big 
Hill Hackberry 

Quantity Spilled ESR Expansion Alternative Alternative Alternative 

Brine Trunkline 
Probability of Spill 

> 100 bbls 0 . 018 

> 1 , 000 bbls 0 . 0095 

> 10 , 000 bbls 0 . 0019 

Expectation Quantity 
of Brine Spilled, bbls.  72 

Brine , Site pipelines 
Probability of Spill 

> 100 bbls 0 . 027 

> 1 , 000 bbls 0 . 013 

> 10 , 000 bbls 0 . 0016 

Expectation Quantity 
of Brine Spilled, bbls . 74 

a 
The Highway 27 !bute o 

b The Calcasieu !bute o 
c PrO];Dsed !bute 
d 

Alternate !bute 

0 . 19
a 0 . 18b 0 . 15 0 . 016 0 . 075

c 0 . 093
d 

O . ll
a 

O . OlOb 
0 . 083 0 . 0089 0 . 043

c 0 . OS3d 

0 . 020
a 

0 . 020b 
0 . 017 0 . 0017 0 . 0084c O . OlOd 

192a 180b 664 68 32Sc 406
d 

0 . 023 0 . 014 0 . 023 0 . 019 

0 . 011 0 . 0067 0 . 011 0 . 0089 

0 . 0012 0 . 00091 0 . 0014 0 . 00093 

59 40 64 47 



C . 2 . 3  Related Ri sks 

C . 2 . 3 . 1  Fires  and Explos ions 

The expected spec i f i c  gravity and Re id Vapor Pressure of the 
crude oil  to be imported are 2 7 0 AP I and 3 . 0  p s i , re spec tively . 
The s e  character i st i c s  indicate the the f lash point is  be luw 
2 00F .  About one percent by weight o f  the oil  con s i sts o f  
volatile pentane and lower we ight hydrocarbons . Thus , the 
vapor from spi l l s  of unweathered crude oil  may be eas i ly igni ted 
provided an ignition source is nearby . 

Of prime importance in evaluat ing o f f s i te fire r i sk s  i s  the 
maximum downwind trave l of a flammab le vapor air  mixture . From 
the propertie s  mentioned above , i t  i s  e stimated that a max imum 
of one percent o f  the crude oil  can vapor i ze spontaneously . 
Thi s vapor can mix in the surround ing air and be igni ted at 
some dis tance downwind from the spi ll . Table C . 2 - 2 7  l i s ts 
estimated maximum di stances for the exi s tence o f  a flammable 
vapor mixture from spil ls typical o f  pipel ine break s and 
marine acc idents . The e s t imate s were calculated as sumi ng normal 
di f fusion over f lat terrain , " ins tantaneous " vapori z ation and 
a lower flammable l imit of 4 , 5 0 0  g/m3 , which i s  typ ical o f  
aliphatic hydrocar bon s .  The table indicates that spi l l s  of 
1 0 0 0  bbl s or less ( e . g .  from pipel ine leaks and acc idents at 
the Sun Terminal ) probably would not be i gnited s ince the 
flammable plume wou ld rarely extend o f f s ite . Ons ite i gn i tion 
sources would be rare , in keeping with the usual fire safety 
prac tices  characteristic  of oil storage and trans fer fac i l i tie s . 
Spi l l s  f rom vessel casualties , especially tank ship casualties 
( 3 , 1 0 0  barrel med ian spil l ) , if  not i gn ited dur ing or shortly 
after the col l i s ion ( see be low ) , could produce a flarnnlable 
vapor -air mixture which would reach shore and could be ign i ted . 
However , thi s  generally would pre sent l ittle danger to persons 
living onshore s ince les s than 10 percent of the vapor would 
be mixed with air in a flammable compo s i tion . 

Acc ident experience indi cates that only local i zed fires  are to 
be expec ted from spi l l s  o f  crude oil . Data from the U .  S .  Coas t 
Guard ' s  reports on commerc ial ve s se l  casualtie s indicate that 
spi l l s  of c rude oil from ship col l i s ions are i gni ted immed iately 
in at least 90 percent of the ins tance s .  The cause o f  i gnition 
is  not known preci sely , bu t apparently short c i r cui ted ele ctrical 
wires and hot metal fragments play a maj or role . For the 
s torage and terminal fac i litie s , acc ident experience at bulk 
petroleum mari ne terminal s dur ing 1 9 7 1  through 1 9 7 4 indicated 
a total of 29 f ires originated from acc idents on the terminal 
property , and of these only one spread to property o f f s i te . 

C . 2 - 6 4 
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The s ame data i ndicated that there were an average o f  7 0 0  
such terminals i n  operation during the f our year period . Hence , 
f rom the se data the f requency o f  o f f s i te f ires i s  approximately 

1 - 4  
4 x 1 0  per year . 

4 x 7 0 0  

Acutal ly this probably i s  a high e s timate s ince many o f  the 
l iqu ids ( such as gasoline ) handled at the 7 0 0  terminals are 
much more flammable than c rude oi l .  

The environmental impac t o f  a crude o i l  f ire generally would be 
a locali zed des truction o f  vegetation and the release o f  smoke 
and combu s ti on products to the atmosphe re . Not all the sp i lled 
crude o i l  would burn in a " pool " f ir e . Only the more volat i le 
components would be consumed ; heat feed back f rom the flame 
i s  insuf f i c ient to vapori ze the high molecular weight components . 
For a 2 7 0 AP I grav i ty o i l , i t  i s  e s timated that a maximum o f  
5 0  percent o f  the spilled o i l  would burn i n  a " poo l "  f ire . The 
emi s s ions would con s i s t  o f  s oot , hydrocarbons , CO , and S 02 . 
Neg l igible n i trogen oxide s are expec ted because o f  the low flame 
temperatures characteri s tic  o f  thi s  type of f ire . The se emi s s ions 
would cause only a temporary and very locali zed degradation o f  
air qua l i ty . 

C . 2 . 3 . 2  Acc idental I n j ury 

Because  acc idental f ires would be local i zed to the sp i l l  area , 
i t  may be expected that i n j uries also  would be local i zed . Hence , 
i t  i s  mainly emp loyee s and the crews o f  the s hips that would 
su f fer the consequence s  of any accidents . Thi s  is supported by 
data on acc idents and f ires compi led by the Coast Guard and the 
National Fire Protec tion Association . Table C . 2 - 2 8  summari ze s  
the fata l i ties  resulting f rom fires  and exp losion s  that have 
occurred in bu lk l iqu id s torage terminals ( both marine and other­
wi se ) nationwide during the 2 5 -year period 1 9 5 0 through 1 9 7 5 . 
Onl y  f our emp loyee deaths and two non-emp loyee deaths have 
resu lted f rom f ires  i nvo lving the s torage of crude o i l . The 
two non-emp loyee deaths were two boy s who are playing on 
top of s torage tanks . A cap pi s tol igni ted the vapor in one 
o f  the nearly empty tanks . Applying the accident experience 
i n  Table C . 2 - 2 8  for ref i ned petroleum fue l s , gasoline , fue l 
oil , aviation fue l and nap thalene , which are much more flammable 
than crude o i l , an upper l imi t on the f requency of fatal ities  
and i n j uries  may be  e stimated for the s torage o f  crude oi l .  
In 1 9 6 7  there were 2 6 , 0 0 0  bu lk s torage e s tabli shments  for 
petroleum fue l s  in the uni ted S tages . As suming an average 
of 2 0 , 0 0 0  over the 2 6  year period covered by the data , the 
frequency o f  non-emp loyee deaths per e s tabli shment i s  

C . 2 - 6 6  
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Table C 2 - 2 8  C ivi l i an and Emp loyee Fata l ities  f rom Fires and 
Exp lo s ions Involving F l ammable Liquid Bulk Storage 

Dur ing the Years 1 9 5 0 - 1 9 7 5  

Emp l o y e e  D e a t h s  N07:1 - Erc.p l o y e e  Un k ;l C'd7:1 P r o 6 u c t  

Ga s o l i n e  2 7 1 1 

Fue l O i l  5 4 - 1 0  

Av i a t ion Fue l 1 0 

N a p tl;. a l c r-� �  3 0 

F 1 a :"C..l-;",c-t b i. c: I n k  2 0 

C n:dc O i l  4 2 

T O (:'l�\LS 4 3  1 7 - 2 3 

S 0 "  'Y'" r • .  'J • u l  ... _ '-' '-- .. N a t i o 7:1 a l  F i r e  P r o t e c t i on A s s o c i a t ion , F i r e  C a s e  H i s to r i e s ,  v i a  
p e r s on a l  c orrmun i c a t i on s f r om M .  L .  Su l l iv an , Env i r on i c s  I n c . , 
Ap r i l  1 9 7 6 .  

4 

0 

0 

0 

0 

0 

<1 



3 1  
26 x 1 

2 6 , 0 0 0  
- 5 6 x 1 0  per year , where the unknown 

category in Table C . 2 - 2 8  has been included with non-emp loyee 
death . The c orr esponding e s timate for the frequency o f  employee 
deaths i s  

4 3  
26 x 1 

2 0 , 0 0 0  
- 5  8 x 1 0  per year . 

S ince as a reule o f  thumb , the i n j ury rate in accidents i s  
approximately 5 to 1 0  times the mortality r �te , i t  i s  
e stimated that there would b e  6 x 1 0 - 4 non- employees i n j ured per 
year and 8 x 1 0 - 4  employee s i n j ured per year . 

Because the se rrequencies  we re der ived from data for much more 
flammable material s , it is conc luded that the r i s k  of death 
and in j ury to employees and per sons o f f s ite is very small . 

C . 2 . 3 . 3  Natural Disasters 

According to the Nati onal Oceanic and Atmo spheric Adminis tration 
( NOAA) , the region o f  Sabine Lake and the Sun Terminal are de s ­
cr ibed as a Zone 0 seismic r i sk area , meaning a n  area o f  negligible 
risk of damage from an earthquake . 

Dur ing the period 1 8 9 9 - 1 9 7 1  some 3 2  tropical cyc l ones have passed 
through the area with wind s i n  exce ss  o f  3 4  knots . Of these , 1 5  
had developed hurricane force winds ( 6 5  knots and above ) and have 
had an average recurrence interval of about 5 year s ( NOAA , 1 9 7 2 ) . 
Heavy r ainfal l , local and regional f loodings , and tornadoes often 
accompany hurr icanes . The s torage i ntegr ity o f  the fac il ity 
wou ld not be threatened by a hurr icane . Suffic ient hurricane 
warning is available so that o i l  tran s fer would be stopped . 
Storage and surge tanks would be left  full in order to increase 
the ir re s i stance to winds and f looding . Except at the marine 
terminal , all  o i l  and brine pipel ines are buri ed and therefore , 
would not be af fected . 

Tornadoe s not as soc iated with hurr icanes could be more hazardou s 
because o f  the lack o f  warning . I t  i s  po s s ible that a tornado 
could s trike and damage an o i l  tank . Tornado frequency i n  this 
area i s  about 3 tornadoe s per 1 0 , 0 0 0  square mi les per year . 

Howe ( 1 9 7 4 )  has computed ground track area by state and region , 
arriving at an e s timate o f  0 . 6 1 square mi les  per tornado in  
Lou i s i ana . The frequency , f ,  o f  the marine terminal b e i ng struck 
by a tornado in  one year i s : 

f 3 x 0 . 6 1 - 4  1 . 8 3 x 1 0  per year . 1 0 , 0 0 0  
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The o i l  surge tanks are de s ig ned to withs tand very s trong 
winds and shou ld rema in intact f or small tornadoes and 
large tornadoes which are " near mi s s es . "  However ,  shou ld 
the tank be damaged , the tornado might " suck up " some o f  
the o i l . Thi s o i l  would be d ispersed over such a wide area 
that adverse envi ronmental e f fects would be minimal . Any 
o i l  l eak ing from the damaged tank would be retained ins ide 
the dike . 

Lightning may interrupt oper ations and cause fires i f  
certaln sys tem c omponents are hit . There is  a very low 
probab i l ity that f ires wou ld occur , but in the event that 
they occur , they would cause on ly s l ight environmental 
deg radation in the form of air po l lution . 

C . 2 . 4  Acc ident Risk Reduc tion 

As discussed in the above sections , the risk o f  oil spi l l s  
and attendant f ire ha z ards are a n  ever-present factor in 
petro leum handl ing operations . There are pract ices wh ich 
can be employed during the deve lopment and operation o f  the 
Strateg i c  Petro leum Res erve s ites which would reduce the 
r isk of spills  and f ires . General ly , such r i sk reduction 
equipment and techniques are employed as s tandard practice 
throughout the petroleum industry . During construction at 
the s torage caverns the risk of blowouts c an be greatly 
reduced in some operations through the use of b l owout p reventers 
on dril l i ng rigs . Dur ing we l l-workover operations , depres suring 
the sy s tem with s tr i c t  control o f  potential ignit ion sources 
could substantially reduce the risk of acc ident s . Radiograph ic 
inspection o f  a l l  p ipel ine welds , cathodic protection of 
buried pipel ine s and p roper ident i f ication of p ipel ine 
location can greatly reduce the chances of p ipe line sp i l l s . 

Redundant high and low pres sure detection mechani sms as we l l  
a s  pump vibration and high temperature detection devices 
i ntegrated into the oil de l ivery system can greatly reduce 
the probab i l ity of spills  result ing f rom equipment failure . 
Downhole sa fety valve s can al so be employed for certain we l l  
des igns in order t o  reduce the vo lume o f  o i l  sp i l led in the 
event of ma j or damage to the we l lhead during the s tatic 
storage phase o f  the program . 

The use o f  spe c i fic  equipment , instrume ntation and operational 
p rocedures is a function of the detai led sys tem de s ign . As 
this de tai led des ign is developed , appropriate o i l  spill  
risk  reduction measure s w i l l  be incorprated into the sys tem 
cons is tent with the goals and operational philosophy o f  the 
SPR .  Human error is  by far the mos t  common cause of oil  
sp i l ls . Proper training and close supervis ion o f  both terminal 
and s ite operations personnel is  the mos t  e f fective means o f  
reducing the r i s k  o f  spi l l s  c aused b y  human error . 
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C . 3 PROPOSED S ITE - �vEST HACKBERRY 

C . 3 . l  Impact on S ite Prepar atio� an� Con struction 

C . 3 . l . l  Land Features 

The proposed expan s ion o f  the ESR  f ac i l i ties  at the We st Hack­
berry dome would provide 1 5 0  mi l l ion barre l s  of  addit ional 
storage capac ity . The ESR oil d i stribution pipel ine to the 
Sun Terminal at Neder land , Texas , would be avai lable for use 
by the SPR expan s ion fac i l i ty , whether located at We st Hack­
berry , Black Bayou , or Vinton . Other ESR fac i l i t ie s  which 
would be used for expan s ion at We st Hackberry are the central 
plant and the raw water supply system . Brine d i sposal for the 
expan s ion f ac i l ity would be by a new 2 4 . 8-mi le pipel ine i nto 
the Gul f of Mexico . The additional storage we l l s  would be 
located on dry land on a l 6 0 - acre tract adj acent to the ESR 
deve lopment . 

C . 3 . l . l . l  Geomorphology 

S ince the 15 new we l l s  to be dr i l led for the expans ion of the 
SPR facil ity at We st Hackberry would be located on dry l and 
there are no requirements for f i ll ing . Al so the roads that 
would be built would require a min imum of grading and f i l l ing . 
The se activities  there fore would have l ittle or no impact on 
the land forms at the s i te .  There would be no ma j or impact 
on drainage patterns on s ite s ince there would be no interference 
with streams or bayous . 

S ince the ESR oil  di stribution pipel ine from West Hackberry to 
Sun Terminal i s ·  being cons truc ted as part of  the ESR deve lop­
ment , no new impacts to land forms or drainage pattern s would 
result from the man i folding o f  the expan s ion f ac i lity into the 
pipe l ine . Construct ion of  a new tanker dock would require 
dredg ing and removal of  2 mill ion cubic  yards of  spo i l . This 
would be an impact on the bathymetry* at the dredge s ite and 
the l andforms at the spo i l  d i sposal area . 

* bathymetry - The me asurement of depths of  water in oceans , 
sea s , and l akes ; and , the information der ived from such 
measurements . 

C . 3 - l  



C . 3 . 1 . 1 . 2 S o i l s  

O n l y  minor impacts to s o i l s  would b e  experi enced dur i ng the 
construction of we l l  head s and service roads , the se impacts 
would b e  confined to the con s tructi on areas . S o i l s  in thes e 
areas wou ld be expos ed to eros ion ( see Appe ndix D ), and cons truction 
tra f f i c  could result in  compaction and destruction of i nternal 
soi l s tructure near the surface . The addi tion of grave l  or 
she l l  a s  a road surfacing would a l so s l i ghtly a lter the co�po s i tion 
o f  the soi l along roadways . 

The soils  along the o i l  pipel ine route from We s t  Hackberry to 
the Lou i s i ana/Texas border s include : the Morey-B eaumont 
Association , and a soil  grading f rom H ar r i s  salt  wa ter mar sh 
to H arri s f resh-water marsh associations . Both of these s o i l s  
Occur as mound s o f  spo i l  dredged from the I CW .  Above standi ng 
water these s o i l s  are very poor ly drained . S i nce they have been 
once d i s turbed by dredg ing there i s  no interna l s truc ture 
character i s tic o f  und i s turbed soi l ; there fore , pipeline constructi on 
would not des troy or improve soil  drainage character i stics . 
No alteration o f  soi l compos i ti on would OCcur other than 
ver tical mi xing . 

I n  Texas the nor thwe s t/ southeast  l eg and the eas t/west l eg 
o f  the p ipel i ne cross areas o f  Morey , Crowley soi l s . S i nce 
thes e soi ls  are al ready poorly drained , d i s turb ance dur i ng 
p ipe line cons truc tion wou ld not impact the drainage o f  the 
soi l . The northeast/southwe s t  leg o f  the o i l  pipe l i ne to 
Nederland crosses  Harris type soi l s  whi ch are general ly under wa te r . 
The only perceptib l e  impac t o f  construction would be a ver ti cal 
mixing o f  the soi l in  the trench . 

No alteration of  soil  characteri stics  would occur away 
f rom the immedi ate area of pipeline c ons truc tion along ei ther 
of the two proposed brine di sposal  pipe l i ne routes . Where 
ac tua l  d i gging would occur, the soil pro f i l e  and its drai nage 
charac teris tics  could be a l tered but , but no al teration of conpo s i tion 
would occur except for vertical mixi ng o f  material . 

The proposed brine d i sposal pipel ine route i s  covered pre­
dominantly by Harris salt-water mar s h  as sociation whi c h  is 
usually flooded ; therefore , di srupti on of i nterna l soi l 
s truc ture w i th regard to drainage would not be a serious 
impact . 

The Crowley-Morey -Mowata associ ation at the s torage s i te and 
the Morey-B eaumont a s soci ation east  of the s i te a re also 
traversed by the propos ed brine l i ne ,  but thes e  soi l s  are al ready 
poorly dra i ned ; there fore, di s ruption of the i nterna l s tructure o f  
.these s o i l s  would n o t  seriously a ffec t soi l drai nage . 
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The brine disposal  pipel ine alternat ive would traverse areas 
that are covered by the three soil types d i scus sed above ; 
there fore , the impacts o f  cons truc t ion are expected to be the 
s ame . Thi s  route doe s, howeve0 encounter another s o i l  type , 
the Harris  c heniere var iant-Palm Beach as sociation . The poorly 
drained Harr i s , C hen iere phase so i l s  at low elevat ions make up 
6 0  percent o f  the as soc iation ( General Soi l Map , Cameron Par i s h , 
1 9 7 1 ) . The Palm Beach so i l s  at higher elevations are we ll  
drained and make up 20  percent o f  the a s soc iation . Cons truc tion 
could , in loc a l i zed  areas , decrease the internal dra inage char­
acter i st ic s  o f  this member by alter ing soil charac teristi c s . 

Soil  at the Sun terminal con s i s t s  of material exc avated from 
canal s ,  ditches and waterway s ( Crout , et . al . 1 9 6 5 ) . 
Construction at the terminal site wou ld not result in 
s igni f i cant alterat ion of the ex i s ting soil  cond itions . 

C . 3 . 1 . 1 . 3  stratigraphy , Geo logic Structure , and Mineral Resources 

The re would be no impacts to s tratigraphy or geo logic structure 
dur ing con struc t ion at the We st Hackberry s torage s ite , a long 
any of the pipe l ine route s  or at the terminal and dock fac i l it i es . 
I t  i s  understood that part o f  one s tructural/ strati graphic 
element ( the salt  dome ) would be removed during cavern construc ­
tion, but this does not alter the de script ion o f  stratigraphic or  
structural conditions . Construc t ion activities at the s torage 
s ite would not have an impact on the ava i lab i l ity o f  o i l  pro­
duced a long the flanks of the Wes t  Hackberry dome . No mi neral 
extrac tion is occurring within the area of proposed expan s ion ; 
there fore , there would be no cons truc tion impacts on salt  or 
sul fur mining . 

C . 3 . 1 . 2  Water*  

Site preparation and cons truct ion at Wes t  Hackberry would 
produce certain impact s  on the water envi ronment . Subsequent 
d i sc u s s ion deal ing with the se impac t s  is organi z ed in  two 
parts a s  fol lows : 

• Surface Water 

• Subsurface Water 

* The descript ion of impacts under the heading Water is generally 
l imi ted to c hange s in the phys ical and chemical characte r i s t i c s  
o f  t h e  water . Biological impacts resulting from s uch phys ical/ 
chemic al changes are pre s ented in the species  and Ecosy stems , 
Sect ion B . 3 . 1 . 5 .  Th i s  same procedure i s  used for the three 
al ternative s i tes . 
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C . 3 . 1 . 2 . 1  Surface Water 

withdr awal o f  Le aching Water from the I ntraco as tal Waterway 

No s i gni fi c ant impacts on the supp ly o r  ava i l ab i l i ty o f  
surface wate r  would result from withdrawal o f  water for the 
le aching operation as s o c i ated with the creati on o f  new c averns . 
The withdrawal would also have l i ttle e ffect on e i ther the 
supply or qual i ty o f  sur face water . The proposed point o f  
withdrawal would b e  on the south s i de o f  the I CW ,  3 . 5  mi les 
east o f  Goo s e  Lake , with a withdrawal rate of 1 . 0 3 mill i on 
bpd ( b arrels per day ) o r  3 0 , 0 0 0  gpm ( gallons per minute ) ,  
and would extend ove r 1 14 0  days ( 3 8 months ) .  

The impact from the withdrawal o f  le aching water should b e  
s l i ghtly less  than that due t o  the withdrawal o f  water for 
displ acement . During the leach water cyc le , 1 . 0 3 mi l l ion 
bpd woul d be wi thdrawn to create new c averns at Wes t  Hackb erry . 
L ater as o i l  i s  displ aced for the Wes t  Hackb erry and Sulphur 
Mines s i tes , the maximum intake rate o f  1 . 4 7 mi l l ion bpd would 
b e  uti l ized . Based on p redi ctions of the MIT Water Qual i ty 
Network Model ( Harleman e t  aI , 1 9 7 6 ) ,  as des cribed in Appendix 
D . 14 ,  thi s  flow rate would alter flow velocities throughout 
the I CW by 0 . 0 3  ft/sec or less . 

Based on the s ame model during the I S O - day withdrawal p roc e s s  
the increases in s alinity would b e  smal l in the I CW and would 
b e  s imilar for both s ets of s alini ty regimes given in App endix 
D . 2 7 . The dual s alinity regimes were used to approximate 
the s e asonal s al inity vari ati ons of the I CW near the withdrawal 
point . The maximum salini ty increase ob served in the vi c inity 
o f  the withdrawal point was l e s s  than . 0 5 ppt . The maximum 
s al inity increase at any locati on in the I CW was less  than 
1 ppt . A detailed description o f  s al inity increases along 
the entire waterway under the two s ets o f  boundary condi ti ons 
i s  pres ented in Appendix D . 2 7 .  

withdrawal o f  Le aching Water from Black Lake 

I f  water were withdrawn from the alternate intake locati on 
on Black Lake , thi s woul d affect b oth the supply ( or ava i l ­
abi l i ty )  and quality o f  surface water in the l ake . The point 
o f  withdrawal , as indi c ated in Figure C . 3 - 1 , would b e  on the 
s outh s ide o f  Black L ake about 2 0 0 0  feet wes t  o f  Black Lake 
Bayou . 

I f  Black Lake s erved as the sole s ource o f  leaching wate r , 
and i f  the l ake were complete ly i s o l ated from other water 
b o di e s  the wi thdrawal rate previous ly noted would lower the 
water l eve l o f  the l ake 6 . 0 5 x 1 0 - 2 ft/day ( as explained in 
Appendix D . 12 )  . Because the l ake is connected with both 
Cal cas i eu Ship Channe l vi a Bl ack L ake Bayou and with the I CW 
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of the B l ack Lake ( al te rnate ) Water Withdrawal S y s tem . 



( I ntracoastal wate rway ) vi a Alka l i  D i tch , the actual rate o f  
a l l  o f  water woul d  b e  much less  than the value noted . As 
indic ated in Figure C . 3 - 1 , induced currents in both the b ayou 
and the ditch would serve to rep l eni sh the wate r wi thdrawn 
from the l ake . Thus , e s s enti ally all  the rep leni shment water 
would actually come indi rectly from the Calcas ieu Ship Channe l 
o r  the I CW .  

I n  order to predi ct the imp act o f  the ·wi thdrawal process fo r 
l e achlng wate r on the surface wate r system , a numerical 
s o lution o f  the equati ons governing the flow o f  wate r in an 
e s tuarine system must be obtained . The M I T  wate r Quality 
Network Model has b een used for thi s purpose . To reduce 
the amount of computati on , however , the model has b een set 
up only for the case of wi thdrawal o f  wate r for di spl acement 
purpos e s , as discussed in S ecti on r:. . 3 . 2 . 2 . 1 .  Bec ause the 
wi thdrawal rate during le aching i s  l e s s  than that during 
displ acement , the e f fects during le aching should b e  l e s s  thaI 
tho se during di spl acement . * 

Based on the mode l re sults presented in s ection C . 3 . 2 . 2 . 1 ,  
and in Appendi x D . 1 2 the withdrawal o f  l eaching water wou l d  
depress the l eve l o f  Bl ack Lake less  than . 1 7 feet . I nduced 
flow effects in Bl ack Lake B ayou would p roduce current change s 
o f  l e s s  than . 1 3 ft/s ec whi l e  in Al kal i  Ditch such change s 
would amount to l e s s  than . 1 1 ft/s e c . Because more o f  the 
rep l eni shment water entering B l ack Lake would b e  supp l ied 
via Alkali Di tch ( which connects with the Calcasieu Ship 
Channe l ) ,  the s al inity in Blac k  Lake woul d  decre ase during 
the withdrawal p roces s .  A decre ase in s al ini ty in Alka l i  
Ditch and in that p orti on o f  Black Lake Bayou between B l ack 
Lake and Alkal i Di tch would also b e  expected . I n  that portion 
o f  Black Lake B ayou between Alkali Ditch and Calcasieu Ship 
Channel , the s a l i nity would increase due to more salty wate r 
be ing drawn from C al cas ieu Ship Channel . The maximum inc re ase 
in s a l inity in thi s  reach o f  the b ayou woul d  b e  l e s s  than 
3 . 2  ppt . 

None o f  the p redi cted impacts on water l eve l o r  s a l inity 
resulting from the withdrawal o f  l e aching water under normal 
environmental conditi ons appear s i gni fi c ant . Under spe c i a l  
condi ti ons invo lving wind-driven tide s , as de s cribed in s ection 
C . 3 . 2 . 2 . 1 ,  the comb ined e ffect o f  withdrawal and a depre s sed 
water level could prove s i gni fi c ant for a period o f  a few 
days , in porti ons o f  the l ake l e s s  than one foot deep . 

*The l e aching p roc e s s  occurs over a longer period o f  time but 
the change s in s al inity , wate r depth and flow velocity woul d  
be l e s s  than tho s e  produced b y  the withdrawal o f  displ acement 
wate r . 
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I n  addition to change s in water l eve l o r  s a l inity , certain 
other potenti al imp acts exi s t .  Water quality for the Calcas i eu 
Ship Channe l has been di scus s ed in section B . 3  . 1 .  2 . 1 .  As 
indic ated in Tab l e  B . 3 - 3  ne ar the mouth of Bl ack Lake Bayou * 
the water in the channel exceeded the EPA numerical criter i a * * 
for pheno l s , mercury , and pho sphorus . I n  addition , the l evel 
o f  o i l  and gre ase at the Corps of Engi neers s amp l ing stati ons 
( s e e  Appendix D )  was exces s ive . The numerical EPA criteria 
for oil and gre ase are given in terms o f  LC s o  values which at 
this time have not been de fined . To the extent that C a l c as ieu 
Ship Channe l s erve s  as a s econdary rep l enishment s ourc e fo r 
B l ack L ake , a portion o f  such contaminants in the channe l would 
be transported ' vi a  Bl ack Bayou into Bl ack L ake . 

The I CW repres ents the primary rep lenishment source v i a  Alkal i 
D i tch . The l imited water qua l i ty data for the I CW indi c ates 
that the l eve l s  o f  pho sphorus , arsenic , mercury , toxaphene , 
l i ndane , heptachl or , aldrin , chl ordane , dieldren , endrin and 
0 ,  P I -DDT exceed the EPA numerical criteri a * * . I n  addition , 
the l evel o f  o i l  and grease , heptachl or , epoxide , me thoxychlo r ,  
P ,  P I -DDT , 0 ,  P ' ODDE , P , P ' -DDE , O , P ' -DDD and p , p ' -DDD pose 
pos s ib l e  prob l ems . Becau s e  the I CW would be the primary 
rep l eni shment s ource for Bl ack Lake , the contaminants pre­
vious ly noted would be introduced into the l ake via Alkali 
Di tch . 

wi thdrawal o f  Le aching Water from C a l c as i eu Ship Channe l 

The Cal cas i eu Ship Channe l has a l s o  been proposed as an alter­
nate s ource o f  le aching water fo r the We s t  Hackberry s ite . 
The approximate location o f  the withdrawal po int i s  shown in 
F igure C . 3 - 2 . The impact o f  such withdr awal should be l e s s  
than that occurring during the disp l acement pro c e s s  ( which 
is des cribed in s ection C . 3 . 2 . 2 . 1  and Appendix D . 1 3 )  becau s e  
the rate o f  withdrawal during le aching i s  l e s s  than that during 
di spl acement . * *'k Bas ed on the results pres ented in s ection 
C . 3  . 2 . 2 . 1  the sur face height of the C a l c as ieu Ship Channe l  
i n  the vic ini ty o f  the wi thdrawal po int would be reduced l e s s  
than . 0 1 feet . I nduced flow e f fects i n  Cal cas ieu Ship Channel 
due to withdrawal would be ins igni ficant . Likewise in 
C alcas i eu Lake induced flow ve locities would be smal l ,  with 
maximum change amounting to l e s s  than . 0 2 ft/s ec . I n  We s t  
C ove , ve locities change s would be l e s s  than . 0 3 ft/sec . 

*The mouth of Black Lake Bayou i s  l o c a t ed b e tween S amp l e  
S t at ion 7 and Mil e  1 6 . 5  as  shown in Figure D . 4- l . 

-Jd'For mar ine aqu a t i c  l ife - g iven in App endix D .  3 .  
?h'd'The l eaching pro c e s s  o c cur s over a l arger p eriod o f  t ime , 

but the changes in s a l inity , wat er depth and flow ve l o ci ty 
s hould b e  l e s s  than thos e  produced by the withdrawal o f  
d i s p l acement wat e r . 
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In e s s en t i a l ly a l l  port ions of C a l c a s ieu Ship Channel , C a l c a s ieu 
Lake , and We s t  C ove the change in s a l inity would be  sma l l . Ac t ­
ual ly , a s  de s cr ibed in S e c t ion C . 3 . 2 . 2 . l  dur ing the l S O - day with­
drawal proc e s s  the s a l inity decrea s e d  or remained e s s ential ly 
cons t ant throughout mo s t  of  the water sys t em .  The s al inity de ­
creas es  ar e gener a l ly not c ons idered t o  be  the result o f  the 
withdrawa l opera t i on , but are primari ly due t o  the pre s ence of 
nonequ i l ibr ium c ond it ions ex i s t ing in p o r t i ons of  the water 
b o d i e s  at the t ime the withdrawal proc e s s  commenc ed . 
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Brine D i spo s a l  

Du r i n g  t h e  l e a c h i ng proc e s s  at We s t  Hackberry , 2 3 0  p p t  b r i n e  
wou l d  be d i s c harged at a max imum r ate o f  1 . 0 3  mi l l i o n  bDd or 
3 0 , 0 0 0  gpm for a per iod o f  1 1 4 0  day s . Current de s i g n  c �l l s  
for the di s p o s a l  o f  the b r i n e  n y  me ans o f  d i s c harge i n to the 
Gu l f  of Mexi so . The gene r a l  d i s p o s a l  area - i n  the G u l f ,  a l o n g  
with the brine p ipe l i ne r o u t e  l e ading from t h e  We s t  Hackberry 
s i te to the G u l f ,  is i n d i c a t ed i n  F i gure C . 3 - 3 . 

B r i n e  D i f f u s e r  D e s i gn 

Based on environme n t a l  cond i t i o n s  i n  the d i s p o s a l  area , p l u s  
operat i o n a l  requ i r emen t s  and e n g i n e e r i n g  l im i t a t i on s , the 
f o l l owing spe c i f i c  c r i te r i a  for the b r i n e  d i f f u s e r s  have been 
propo s ed ( NOAA ; 1 9 7 7 ) : 

o d i f fu s e r  l o c a t i on 

0 depth o f  wa ter 

0 d i f fu s er l e n gt h  

0 d i f f u s e r  or i e n t a t i o n  

0 n umber o f  d i f f u s e r  por t s  

0 d i stance between ports 

0 d i ame ter of por t s  

0 o r i en t a t i o n  o f  port r i s er 

0 port e x i t  ve l o c i ty 

Br ine Plume Predi cti ons 

- approxima t e l y  7 mi l e s  
South o f  Ho l ly B e a c h , 
Lo u i s i a n a  

- approxima t e l y  3 0  feet 

- 3 0 7 0  f e e t  

- perpend i c u l ar to c o a s t  

- 5 2  

- 5 9  f e e t  

- 3 i n c h e s  

9 0
0 

to oc ean bot tom 

- 2 5  f t / s e c  

with the preceding b as i c  di ffuser de s i gn and under var i ous ocean 
current condi ti ons , a s er i e s  o f  te s t  c a s e s  were c onducted as 
de scribed in Appendix D . 2 5 .  The fo l l owing di scus s i on detai l s  
the results o f  ( 1 )  the initi al model runs b ased o n  l i terature 
and regional data , and ( 2 )  l ater results b as ed on actual s i te 
speci fic oceanographic and meteoro l og i c a l  data . 

As discussed in the appendi x ,  the base c a s e  i nvo lved a non­
tidal current cyc l e  with a period of 96 hours , a maximum up c o a s t  
( e astward ) current o f  0 . 5  ft/sec and a max imum downc o a s t  ( we s t­

ward ) current o f  1 . 0  ft/s ec . The resul tant predicted farfi e l d  
exc e s s  s al i ni ty contours , corresponding to the end o f  the 2 1 s t  
hour o f  the fourth current cyc l e , are pres ented i n  Figures 
C . 3 -4 , C . 3 - 5 , and C . 3 - 6 , for the bottom , mid- depth and sur face 
p l anes respectively . As might be expecte d ,  due to the negative 
buoyancy of the brine plume , the exce s s  s a l inities are gre ate s t  
in the bottom p l ane and become progre s s ive l y  sma l l er with 
he ight above the bottom . The resultant predicte d  farfi e l d  
exce s s  s al i ni ty contours , corre sponding t o  the end o f  the 9 3 rd 
hour o f  the 4th cyc l e  are pre s ented in Fi gure C .  3 - 7 . The 
contours at thi s po int appe ar to be ci rcul ar in shape , 
refl ecting the near-comp l etion o f  one cyc l e . 
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Fig . C .  3 - 4  P r e d i c t e d  F a r  F i e l d  E x c e s s  S a l i n i ty ( p pt )  C a l c u l a t i o n  
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F i g . C .  3 - 5  P r e d i c te d  F a r  F i e l d  E x c e s s  S a : i n i t y  ( p p t )  C a l c u la t i o n  
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F i g . C . 3 - 6 P r e d i c t e d  F a r  F i e l d  E x c e s s  S a l in i ty ( p p t )  C a lc u l a t i o n  
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F i g . C . 3 - 7 P r c ci i c : e d  F a r  F i e l d  E x ce s s  S a l i n i t y  ( p p t )  C a l c u l a t i o n  

a t  B o t to :ll H = 3 0 f t  
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The v a r i a t i o n  o f  expo s e d  b o ttom area w i th exce s s  s a l i ni ty 
l eve l fo r the b a s e  c a s e  i s  p re s ented in F i gure C .  3 - 8 . A s  
indic ated i n  the fi gur e , a n  a r e a  o f  app r o x imate l y  5 . 2 x 1 0 7 ft 2  
( 1 2 0 0  acre s ) wo u l d  be exp o s e d  t o  s a l i n i ti e s  i n  exce s s  o f  
1 pp t .  The var i ation o f  exp o s e d  b o ttom area with ex c e s s  
s a l i n i ty under s ta gnat i o n  c o ndi tions i s  pres ented i n  F i gure 
C . 3 - 9 .  As expecte d ,  fo r any given s a l i n i ty l evel a l arger 
b o ttom area i s  i nvo lved , w i th app r o x imate l y  1 . 6  x 1 0 8 ft2 
( 3 7 0 0  acres ) exp o s e d  to s a l i n i t i e s  in exce s s  o f  1 ppt . 

I n  addi t i o n  to the runs w i th the M I T  model b a s e d  on e s timated 
currents , runs were made w i th the model b a s e d  o n  o c eanographic 
and me teoro l o g i c a l  data gathe red i n  a fi e l d  s tudy ( S ep temb er­
February 1 9 7 7 ) conducted for thi s EI S .  The r e s u l t s  from 
the s e  runs are deta i l e d  i n  App endix U . 2 .  The s e  r e s u l ts l a rge l y  
c o n f i rm the qu a l i  t a t i  ve findings o f  the e ar l i er ana l y s e s . 
I n  genera l s a l i n i ty p l ume o r i e n t at i o n s  are e a s t -we s t  ( a l o n g s ho r e ) 
a n d  mo s t  l i k e ly d r i f t i n g  to the we s t . No mo re than 1 8 6 0  and 
2 0 7  acres wo u l d  exp e r i ence s a l i n i t i e s  gre a t e r  than 1 and 3 
p p t  a s  a typ i c a l  c a s e . 

B r i ne - s e awater Chem i c a l  I nte racti ons 

I tems whi c h  r e l ate to the magni tu de o f  i mp acts w i th the di s ­
p o s a l  area inc l ude : 

o s a l i n i ty incre a s e s  
o temp e r ature i n c re a s e s  
o b r i ne c ompo s i t i on 
o change s in c a l c ium to magne s i um rati o 
o he avy me tal c onc entr ati o n  i ncre a s e s  
o change s i n  chemi c a l  spec i at i o n  

S a l i n i ty i ncre a s e s  have been predi c te d  and exc e s s  s a l i n i ty 
contours p r e s ented in the p receding subs ecti o n  ( NOAA , 1 9 7 7 ) .  
The p r ob l ems o f  " s a l i n i ty s h o c k l f  p r o duced by l a rge s a l i ni ty 
i ncr e a s e s  over very s h o rt time p e r i o d s  are o f  a c oncern . 
Temp e r ature i nc r e a s e s  are a l s o  a p o tent i a l  c oncern . However , 
u s e  o f  a brine p ond o r  a l ternate ho l di ng s y s tem wo u l d  reduce 
b r ine temp e r ature to e s s enti a l l y  amb i ent s e awater temp e r ature 
at the d i sp o s a l  s i te . 

Actu a l  b r i ne comp o s i ti o n  wou l d  be determined at the time 
when the l e aching proc e s s  b e g i n s . P r e d i c t i o n  o f  the brine 
c ompo s i ti on from exi s ti ng data o n  l e ach water and s a l t  c ompo s i ­
ti ons h a s  b e en p e r fo rmed u s i n g  the app ro ach g iven i n  F i gure 
C . 3 - l 0 . Re s u l ts app ear i n  App endi x D . 1 5 ,  i n  the fo rms i nd i c ated 
i n  the f i gure . The pred i ct i on was made u s ing the M I NEQL 
chemi c a l  equ i l i b rium model de s c r ib e d  i n  the s ame append i x . 

Changes in free unb ound concentrations o f  s e awater c omp o nents 
at v a r i o u s  exce s s  s a l i n i ty contours from 1 0  to 1 5 9 . 4  ppt 
have been p r e d i c ted fo r c a l c i um and m agne s i um a s  we l l  as 
o ther c ompo nents i n c l u d i n g  the he avy meta l s  and data p r e s ented 
in App endix D . 1 5 .  Mo d e l  p re d i c t i ons o f  the chemi c a l  spec i at i o n  
o f  s e awater a n d  s e awater-b r i ne mixtu r e s  c o r r e s p onding to a 
s e t o f  exc e s s s a l i n i ty contours are given in the s ame app endi x .  
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F i g . C . 3 - 1 0  SCHEMAT I C  D IAGRAM OF INTERACT I ON S TUDY I N P UTS 
AND RES ULTS 

L EACHWAT E R  
COt1POS I T I ON 
( from ex i s t i n g  

d a t a ) 

S ALT 
COMPOS IT I ON 
( f rom e x i s t i n g  

d a t a ) 

S E AvJAT E R  
CO�'POS I T I ON 

( from ex i s t i ng 
d a ta ) 

7 . 84 v o l umes 

o f  water f o r  

e a c h  v o l ume 
of s a l t 

�RUIV I1DDiL--.. P R E D I CT E D  
S EAWAT E R  
CHErl I STRY 

I N PUT 
COMPON ENT I RUN I -.....j CorlCENTRAT l Ofl S MODEL 

.. 

FOR M I XTU R E  

1 .  F r e e  Comp o Co n e ' s  
2 .  P re c i p i tates a n d  C o n e ' s  
3 .  Chemi c a l  S pe c i a t i on of 

B r i n e  Compo n e n ts 

P RE D I CT E D  
B R I N E  
COt1POS I T l  ON 

1 .  F ree Comp o n e n t  C o n e ' s  
2 .  P rec i p i t a t e s  a n d  C o n e ' s  
3 .  C h em i c a l  Spec i a t i o n o f  

B r i n e  C ompo n e n t s  

I n p u t  Compo n e n t  C o n e ' s  f o r  
B r i ne : Seawater ( Vo l ume t o  
V o l ume ) ( Ra t i os C o rres p o n d ­
i n g t o  Exc e s s  S a l i n i ty 
C o n t o u rs ) 

RUN I MOD E L  

P RE D I CT E D  P L UrlE 
COMPOS I Tl ON AT 
E XC E S S  SAL I N I T Y  
CONTOURS 

1 .  Free Compo n e n t  C o n e ' s  
2 .  P rec i p i t a te s  a n d  Co n e ' s  
3 .  Chem i c a l  S p e c i a t i o n  o f  

Br i n e Compo n e n t s  



Envir onmenta l l y  s i gn i f i c a n t  c hange s i n  c hemi c a l  c ompo s i t i o n  
pred i c ted to o c c u r  in b r i n e - s e awat e r  mixtures inc l ud e : 

• Rat i o  o f  f r e e  c o n c e n t r a t i o n s  o f  magn e s i um and c a l c i um rema i n e d  
r e l at i ve l y  con stant w i t h  changes i n  the exc e s s  s a l i n i t y . 

• F r e e  concent r a t i o n s  o f  h e avy me t a l s  genera l l y  dec l ined with 
i n c re a s i ng exc e s s  s a l i n i ty . 

• S pe c i a t i on o f  the heavy meta l s  c h anged w i th i n c r e a s i n g  exc e s s  
s a l i n i ty t o  g i ve greater amo un t s  o f  c h loro-comp l e x e s  and 
other s o l ub l e  spe c i e s . 

• The type s o f  pr e c i p i ta t e s  r ema ined r e l a t i ve l y  c o n s tant a c ro s s  
the exc e s s  s a l i n i ty s c a l e  with conc entrat i o n s  o f  mo st 
prec i p i t a t e s  i n c r e a s i ng with s a l i n i ty i n c r e a s e s .  

The s e  pred i c t i on s  d i c tate a number o f  co n c l u s i o n s : 

• Changes in c a l c i um to magn e s i um free c o n c e n t r a t i o n  r a t i o s  
appear to be smal l .  Thi s i s  s i gn i f i c an t  bec au s e  c hang e s  
i n  t h i s  r a t i o  c a n  be detr iment a l  t o  ma r i ne organi sms . 

• The avai l ab i l i t y  o f  h eavy me t a l s  to mar i n e  organ i sms may b e  
i n c r e a s ed o r  d e c r e a s e d  by pred i c ted f orma t i o n  o f  c h l o r o ­
c omp l ex e s  at h i gher s a l i n i t i e s . 

• The number and typ e s  o f  prec i p i tate s predic ted r ema ined 
e s s e n t i a l l y  c o n s tant a s  the exc e s s  s a l i n i ty i n c r e a s ed with 
i n c r e a s i n g  amoun t s  o f  mo s t  prec i p i t ated c ompound s at h i gher 
s a l i n i t i e s . 

Imp a c t s  from the b r i n e  d i s p o s a l  wo u l d  c on s i s t  c h i e f l y  o f  the 
e f f e c t s  of the gro s s  s a l i n i ty i n c r e a s e s  w i t h i n  the brine p l ume , 
with the rate o f  s a l i n i ty i n c r e a s e  b e i n g  an important f a c tor 
( s e e  d i s c u s s i on o f  the e c o l og i c a l  impa c t s ) .  O n l y  minima l imp a c t  

s ho u l d  be f e l t  from conc entration or s p e c i a t ion changes o f  the 
h e avy me t a l s .  F r e e  c omponent concentrat ions o f  magne s i um and 
c a l c i um are predi c t ed to vary on l y  s l i ght l y  with i n c r e a s ing 
s a l i n i ty sugg e s t ing that the c a l c i um to magn e s i um ratio wo u l d  
n o t  c h ange appre c i ab l y  ( a s suming free forms are the mo s t  impo rtant 
b io l o g i c a l l y ) . Formation o f  i n c r e a s ed amoun t s  o f  d i s so lved 
and p r e c i p i t a t ed s o l i d s  wou l d  o c c u r . Mo s t  of t h e s e  s o l i d s  wou l d  
t e n d  to have an af f i n i ty for the s u r f a c e  o f  e x i s t i n g  p a r t i c u l a n t s  
c a u s i ng p a r t i c u l at e  growth o f  an undetermined amount . Forma t ion 
and p o s s i b l e  s e t t l ing of the s e  part i c u l an t s  could have an 
i n f l ue n c e  on the s e s s i l e ma rine l i f e in the d i s po s a l  area ( S e e  

e c o l o g i c a l  imp a c t s ) .  
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Dredg i ng Operations 

The cons truc tio n  of an addi tional docking fac i l i ty at the 
Sun O i l  Terminal on the Neches River would require a 
signi f i cant amount of  dredg ing . Dredg ing operations would 
also be nec essary in lay i ng pipe l i nes for the trans port 
o f  raw water , o i l , and brine . Such p ip e l ines would cro s s  a 
numb er o f  differen t  water bodies  in cluding : 

• Sabine River 

• Neches River 

• Cow Bayou 

• B l ack Bayou 

• B l ack Lake 

• S tark ' s  Canal F i r st and S econd Bayou , and Hog 
I s l and Gully 

• Calcas ieu Ship Channel 

• Harshes 

The imp acts on the S ab ine River , Neche s River , Cow Bayou , 
Bl ack Bayou , and Black Lake , resul ting from dredging operati ons 
related to the l aying of the o i l  pipel ine from We st Hackb erry 
to the Sun o i l  Terminal , have b een discussed in an e arl ier 
document ( FEA , 1977 ) .  For the s ake o f  b revity , subsequent 
discus s i on i s  l imited to dredging operations whi ch were not 
c overed by the e arl i er document . The imp acts whi ch may result 
from thes e  operati ons are l i sted in Tab l e  C .  3 - 1 . See Tab l e  
C . 3 -2 for a summary o f  dredging information and exp e cted 
imp acts for the We st Hackb erry s i te exp ans ion . 

Dredging in the Neches River . The proposed new docking faci l ity 
at the Sun o i l  Terminal would require dredgi ng and dispo s al o f  
c l o s e  to 2 , 0 0 0 , 0 0 0  cub i c  yards o f  sedimentary material . Hydrau­
l i c  dredging would be us ed . At the s ite of the dredging activity , 
the re would b e  an i nevitab l e  increase in turb idity* as a 

*Turbidity is a measure o f  �he amount o f  l i ght that w i l l  p as s  
through a l i quid and des cribes the degree o f  opaquene s s  
p roduced by a suspended p articulate mate r i al . I n  contrast to 
turb idity , me asurement o f  suspended sol i ds quanti fi es the 
actual amount o f  p arti cul ate mate r i al in the wate r . 
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TABLE C . 3 - 1 

GENERAL IMPACTS AS SOCIATED WITH DREDGING OPERATIONS 

Impact 

( 1 )  Turbidity I ncrease 

Ma j or Contr o l l ing Fac tor s 

Type , number and s i z e of  dredge s 
in operation . 
Ski l l  of d redge operator s .  
Dur at ion of  d redge oper ation . 
Bottom sed iment character i stic s .  
River f low conditions . 

( 2 )  COD Increse/DO Decrease COD content of  bottom sediments . 

( 3 )  Re lease o f  Aquati c 
Nutr ients/Creation of  
Eutrophic Condi tions 

( 4 )  Re lease of  Sul fides 

( 5 )  Re lease of Pestic ide s 
and/or Tox i c  
Hydrocarbons 

� 6 )  Tox ic Me tal s 

( 7 )  Lo s s  o f  We tland s 
Hab i tat 

Phosphorus and nitrogen content 
of bottom sediment . 

Amount of sul f ides ( from sour 
crude o i l s ) in  sediment . 

Content of pestic ides and 
petrochemicals  in the bottom 
sediment s .  Nature and compos ition 
of  bottom sediment s .  

Leve l s  of  toxic metal s in  the 
sediment and the water colurm .  
Concentrat ion of  substance s  
whi ch c a n  complex and/or 
precipitate the se me ta l s . 
( S u ch as su l f ides or s u l fate s )  

Amount contro l led by vo lume of 
spo i l , dens i ty ( den s i f i c at ion of 
spo i l )  and s tack i ng depth in  d i spo sal 
areas 
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TABLE C o  3-2 

S UtvLl\ffiRY OF DRE DGING INFOPl·lAT I ON AND EXPECTED IMPACTS 

OF DREDGING FOR THE �'IEST m,CKBE RRY S I TE EXPMlS ION 

Lo c a t i o n  

Neches R i v e r  

Marshes 

S y s t e m *  

Termi n a l  

( do c k ) 

BOP 
( propo s e d )  

C a l c a s i e u  Lake BDP 

& Wes t  Cove ( propo s e d )  

Long Point Bayou BDP 

( propo s e d )  

We s t  Cove Can a l  BDP 

We s t  Fork 

Unnamed Bayou 

S tarks Canal 

F i r s t  Bayou 

Se c o n d  Bayou 

Hog I s l a n d  Gu l l y 

Marshes 

B l a c k  Lake 

I CW 

( propo s e d ) 

B O P  

( p ro pos e d )  

BOP 

( p ropos e d )  

BOP 

( a l t e r na t e ) 

B�P 

( a l t e rn a t e ) 

3�P 

( a l te r n a t e ) 

B D P  

( a l t e r n a t e )  

BDP 

( a l t ernat e )  

RWP 

( propo s ed )  

RWP 

( proposed ) 

Amount o f  Dredged 

11a t e r i a l  ( yd 3 ) 

2 , 0 0 0 , 0 0 0  

7 9 0 , 0 0 0  

4 0 7 , 0 0 0  

2 , 0 0 0  

1 , 0 0 0  

6 4 , 0 0 0  

1 0 , 0 0 0  

1 ,  5 0 0 , 0 0 0  

5 , 0 0 0  

5 , 0 0 0  

5 , 0 0 0  

1 1 1 , 0 0 0  

5 , 00 0  

Dredge * *  
Type 

H 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Expec ted * * *  

Impu c t s  

al l ( 1 - 7 ) 

( 1 )  , ( 2 ) , & ( 3 )  

( 1 )  & ( 2 )  

( 1 )  & ( 2 )  

( 1 ) , ( 2 ) , & ( 3 )  

( 1 )  , ( 2 ) ,  & ( 3 )  

( 1 ) , ( 2 ) , & ( 3 )  

( 1 ) , ( 2 ) , & ( 3 )  

( 1 )  & ( 2 )  

( 1 )  & ( 2 )  

( 1 )  & ( 2 )  

( 1 )  , ( 2 ) , & ( 3 )  

( 1 ) ,  ( 2 ) , & ( 3 ) 

a l l  ( 1 - 7 l  

*BDP i s  a br ine d i sposal pipe l ine . The se w i l l  be used i n  l ater tab les . 

RWP is a raw wat e r  pipeline . 

* *  H repre sent s Hydraul i c  Dredg i n g , B repr e s e n t s  Bucke t Dredgi n g . 

* * *  Numbers refer to numbered l i s t  of gen e ra l  imp a c t s  in the preced i n g  

t ab le . 
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result o f  the turbulence created by the dredge . I f  the bottom 
sediments are po l luted/ the re lease o f  a fraction o f  these 
pollutants during dredging cannot be avo ided . Thus , the 
probable s ever ity of the impact must be establi shed . Most 
re searchers  have concluded tha t the dredging operation , using 
modern techn ique s , ha s l ittle long-term e f fect on the water 
overlying the sediments ( S lotta and Wi ll iamson , 19 7 4 ; Windom , 
1 9 7 2 ; Windom , 1 9 7 5 ;  May , 1 9 7 3 ; Saila , et al , 1 9 7 1 ) . Thi s  
appear s to b e  the case even when the sediments are h ighly 
po lluted . The se inve stigators report that some dredging 
activities  increase water turbidity and other parameters to 
a very minor degree up to a mile from the dredge s ite under 
certain condition s . Of  pr imary concern i s  the pos s ibil ity o f  
( 1 )  a n  increase in turbid ity , ( 2 )  a reduct ion o f  d i s so lved 

oxygen due to the increase of chemical oxygen demand for the 
oxidation o f  dredged mater ials , ( 3 )  the release o f  aquatic 
nutrients , ( 4 )  the release of toxic sul f ide s , ( 5 )  the release 
o f  pestic ide s or nonpe stic ide toxic hydrocarbon s ,  and ( 6 )  the 
release of tox ic metal s .  

( 1 )  Turbid ity 

The phys ical compos it ion of the bottom s ediments in the 
vic inity o f  the dredging s i te i s  probably sandy , with c lay , 
s i l t , and organic debr is  also present . The var iat ion o f  
settl ing veloc ity* with type o f  sed ime nt i s  shown in F igure 
C . 3 -l l .  As ind icated in the f i gure , a c l ay particle with a 
d iameter o f  2 �m would have a settl ing ve loc ity o f  approximate ly 
0 . 0 0 3  rnrn/sec , compared to 0 . 3  mm/sec for a s i l t  particle with 
a diamete r of 2 0 �m , and 2 0  rnrn/ sec for a fine sand particle with 
a diameter of 2 0 0 �m .  The period o f  time in individual particle 
remains in a turbidity plume and the d i s tance down stream the 
particle i s  transported whi l e  in the plume are both approximately 
inversely proportional to the settl ing veloc ity . Thus a tur­
bidity plume composed o f  c lay partic les  could in theory pers ist 
for a distance of  several mi l e s / whi le a plume compo sed o f  sand 
particles might extend le s s  than 1 0  feet . 

Hydraulic dredge s use revolving cut terhead s and cause some 
loca l i zed turbidity . However , a large percentage o f  the 
s ed iment-laden water near the operating cutterhead is sucked 
into the dredge and discharged with the dredge material into 
the d i sposal area . The s i ze and duration o f  the turbid ity 
plume would depend upon the number and s i ze o f  the dredge s 
operating in the area , the skill  o f  the dredging operators , 
the length o f  time duri ng which dredging occur s , bottom sed i ­
ment character i stic s , and river flow condition s . A meas ­
urable increase i n  turbidy would b e  expected at a distance 

*Settl ing veloc ity is the maximum downward speed a particle 
would achieve if released in a body o f  water and permitted 
to fall without restriction s . 
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d i s tanc e a s  great a s  one mile down s tream from the dredg ing 
s ite . Dredg ing is pro j ec ted to occur over a period of up to 
two month s . The last o f  the larger suspended part icles  would 
settle out soon a fter dredging ceases , probably within a few 
minute s . S i l t  and c lay particles  might be suspended or perhaps 
resuspended for longer per iods . Clay i s  l ikely to be a ma j or 
compone nt o f  the dredged spo i l  since the dredging would extend 
to depths as great as 4 7 . feet . The c lay particles  would be 
transported ha l fway down into the Sabine Lake . Eventua l ly , 
through ebb tides/ a port ion o f  the sediment wou ld be tran s ­
ported into the Gul f .  The time requi red for movement o f  
material into the Gulf i s  unknown . Such increa s e s  in turb id ity 
shouJ d have l ittle i f  any adverse long-term impact on water 
qual ity of the s urface water system .  Sabine Lake has been and 
i s  pre sently the rec ipient o f  muc h  dredge spo i l  along its  we stern 
edge ( S lotta and Wi l l i amson , 1 9 7 4 ) . 

( 2 )  D i s so lved Oxygen 

The COD of the s e dimen t was in exc e s s  of r ecommende d criteria in 
two of three s amp l ings , Tab l e  D . S - 9 . Ad dit ional s amp l e s  b e f ore  
and during dredging al s o  indicate t h a t  di s s o l ved oxygen c oncen ­
trat ion t emp orari ly de crea s e s  when dredg ing t ake s p l ace . This 
decrea s e  o c curs becaus e many ma terials  in the s ed iment are read­
ily oxid i z e d , thus c onsuming the di s s o lved oxygen in the water . 
The s e  resu l t s  indicate tha t the dredging operat ion a s s o c i a t e d  
with the program wou ld very lik ely increa s e  the COD i n  t h e  wat er 
co lumn . 

( 3 ) Aquatic Nutrients 

Dur ing dredging the po s s ible release of pho sphorus and var ious 
forms o f  nitrogen ( n i trates , nirite s , and ammon i a )  i s  a c oncern . 
The release o f  the se materials can induce unfavorab le change s , 
e spec ially in  e s tuarine water bod ie s . They tend to encourage 
the growth o f  a large aquatic bioma s s , typ ical o f  euthropi c *  
conditions . There i s  no data on phosphorus for the sediment , 
but the Total K j e ldahl Ni tro gen ( TKN ) ha s been measured as  shown 
in Table 0 . 5 - 9 . The TKN in  the bottom sed iment as indicated 
in Tab le B . 3 - 8 exceeds the uno ff i c i a l  recommended criteria . 

( 4 )  Sulfides 

Sul f ides can come from many s ourc e s , and are parti cularly pre ­
val ent in sour crude o i l s  as  H 2 S .  High leve l s  o f  o i l  and grease 
were detected i n  the sed iment � a s  noted in  Section B . 3 . 1 . 2 .  
These o i l  and grease c ontaminants may be derived in  part from 

*Eu troph{ c refers to the condition o f  a water body which i s  
rich in  d i s solved nutrients but o ften shal low and with a 
sea sonal oxygen defic ienc y .  
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sour c rude o i l, and in  such a case some sul fides would be pres ent 
and could produce an increase in the concentrat ion of sul f ides 
in the water during dredg ing operat ions . As di scus sed in para­
graph ( 6 )  on toxic metal s ,  however ,  such sul f ides  in the pre sence 
o f  heavy meta l s  tend to form insoluble salts . The formation o f  
in soluble salts  wou ld tend to reduce the level o f  sulfide s , 
po s s ibly o f f setting the increase resu lting from the pre sence o f  
sour crude o i l s . Anoxic cond i t ions in the water system can 
produce ident ical results . 

( 5 )  Pestic ides and/or Toxic Hydrocarbons 

The re i s  l ittle agr icultural act ivi ty near the reach o f  the 
r iver under c on s i deratio� thu� extensive use of pe stic ides 
probably has not taken place . water qual i ty data for Sabine 
Lake ind icate gene ral absence of pe s t i c ide s . For thi s  reason 
the bottom sediment is probably not po l luted with pe s t i c ide s . 
The release o f  pe s t ic ides into the water column due to dredg ing 
is the re fo re unlikely . 

The heavily industrial i z ed Port Arthur-Beaumont region , which 
i s  primarily petrochemic ally based , i s  probably respons ible for 
the high o i l  and grease values in the sediment sample s o f  Table 
0 . 5 - 9 . The presence o f  high o i l  and grease value s sugge s t s  that 
other c rude o i l  cons ti tuents and was te water pol lutants such as 
PCB ' s  and pheno l s  could be present . The dredging operations 
could potenti al ly release s ome of the se into the wate r  column . 

( 6 )  Toxic Metals 

As already noted in  Table B . 3 �7 ,  the water quality data in 
Table 0 . 5 - 9  indicates the leve l s  of cadmium and mercury were 
in exce s s  of the sugge s ted EPA c riteria . Leve l s  of copper 
and lead a l s o  pose pos s ible problems . The sediment t e s t s  
taken a t  the same t ime indi cated that the leve l s  o f  TKN , COD , 
o i l  and grease , and z inc were in exc e s s  o f  the uno f f ic ial recom­
mended c r iter ia ( S lotta and Wi ll iamson , 1 9 7 4 ) . In the data taken 
s ix months later ( Table 0 . 5 - 9 ) , however ,  when the river f low rate 
was increased s igni f i c antly , the cadmium concentration in the 
water was we ll  within t he EPA c r iteria both be fore and during 
the dredging operation s .  The z inc and c opper leve l s  were not 
measured dur i ng the same time per iod . I t  was also observed that 
during dredging operations the l eve l s  of n ic kel and chromium in­
c reased whi l e  the conc e ntrations o f  lead , c admium and me rcury 
ac tua l ly decreased in the water , in c ompar i son to the leve l s  
measured before dredging operations s tarted . The latter i s  
character i st i c  o f  " heavier " meta ls ( lead and mercury ) , which 
are generally l e s s  soluble , and are ads orb ed on the suspended 
so l id s ' act ive sur faces or  combine with sul f ides to form in­
so luble salt s . 
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The " l ighte r "  me ta l s , l i ke n i c kel , chromium and z i nc , are 
more soluble and thus l e s s  l ikely to ads orb on the suspended 
s o l id s . Thus dredging could increase the concentrations o f  
l i ghter me ta l s , poten tially exceed ing the s ugge sted value s , 
whi l e  the concentration o f  heavy meta l s  would generally be 
reduced . 

( 7 )  Summary 

An incre a s e  i n  turbidity and chemic a l  oxyge n demand ( re sulting 
in decre a s e s  i n  d i s so lved oxygen leve l s ) would be expec ted . 
A s ig n i f icant port ion o f  the pipe l i ne trench would be dredged 
through the s po i l  and shoal areas o f f  the ma in  channel . Thi s  
port ion o f  the dredging operation would genera lly release 
greater amounts o f  toxic materi a l s . A s l ight increase in  
certain " l ighte r "  meta l s  i n  the water would be expected , but 
the more toxic , " heavi e r "  meta ls  conc entrat ion would be sl ightly 
reduced . The s e  e f fects would reduce *  the water qual ity somewhat 
dur ing dredg ing and for a per iod of seve ral days a fter the com­
plet ion o f  the dredging operatio n s . 

Dredging at Stark ' s  Canal , First and Second Bayou , and Hog 
I s land Gul ly . Th e al ternate b ri ne dispo s al l i ne ( dry land route ) 
would c ro s s  First and Sec ond Bayous and Hog I s land Gul ly . The se  
s treams a l l  have a depth o f  l e s s  than 2 feet and are  6 0  feet or  
l e s s  i n  width . Thus they are scarcely d i s t ingui shable from the 
s urround ing mars he s . The pipel ine burial acro s s  the se streams 
would be by push-d i tch me thod s .  The impact would be very loca l i zed 
and relative ly i n s ign i f icant ( about 5 , 0 0 0  cubic yards of dredged 
material i nvo lved ) .  The spec i f ic impacts s uc h  as release o f  
toxic mate r i a l s  would b e  s imilar to that for the Black Lake 
dredging operation . 

*Both Texa s and Lou i s iana e s tabl i s h  s ite-spec i f i c  guide l in e s  
governing water qual i ty dur i ng dredg ing , a s  part o f  the 
dredging permit i s s ued by the state . Bec ause such guidelines  
have n ot ye t be e n  e stabli shed at the s ite s d i s c u s s ed i n  thi s 
document ,  it i s  not po s s ible to s tate whether or not the guide ­
l in e s  would be me t .  
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The ma j o rity o f  dredgi ng would b e  for p ip e l i ne burial i n  
S tark ' s  Canal . The p i pe l i ne would run a long the c anal bottom 
for approximate ly 1 5 . 9  m i l es . Thi s would involve about 
1 , 5 0 0 , 0 0 0  cub i c  yard s of  dredged ma ter i a l . However , the 
dredged mater i a l  would be re turned to the pipe l i ne burial 
trench, and no wetlands hab i tat would b e  permanently lo s t . 
The d i s per sed sediments  and any desorb ed toxic  mater i a l s  
would remai n  i n  contact w i th the w ater co lumn f o r  a longer 
period of time than w ould occur in the rivers . Thus a 
greater potential for damag e to aquati c l i f e forms would o ccur . 
Ma j o r  impacts  would inc lude e f f ects o f  d i s so lved oxygen 
decrea ses , turb idi ty i nc reases and also release of aquati c 
nutr ients . 

Dredg i ng in Calcas ieu Ship Channel . An alternate b r i ne 
p ipeline ro ute would run from W e s t  H ackb erry s i te e a s t  to the 
w e s t b ank of the Calcas ieu Ship Channe l and the n south 
along the spo i l  banks to the Gu lf  o f  Mexico . Whenever 
poss ible the pipe l i ne excavati ons would be on dry spo i l  bank . 
However , there are numerous cuts at openings acro s s  the s�oi l 
areas tota l i ng about 1 . 1  mi le s . An e s timate o f  the amount 
of  dredged material  wou ld be i nvo lved for the se  c ro s s i ngs 
i s  on the order of 1 , 0 0 0 , 0 0 0  cub i c  yard s . The impac ts 
re lated to the temporary inc rea se  i n  turb idity and temporary de­
crease i n  d i s s o lved oxygen would be s im i l ar to that for the Neche s  
River dredg i ng . However , the r e l e a s e  o f  tox i c  materia l s , ( heavy 
metal s su�h as mercury and i ndus trial pol lutant s  such as phenol s )  
would b e  expec ted t o  b e  more serious in  the C al c as i eu S hip 
Channel . Conce ntrat ions of the se  materials exceed the EPA c r i teL ia 
the Calcasieu S hip Channel e l utriates a s  i ndicated in Tab l e  
B . 3- 4 . Thu s , some release o f  toxic materials  could be e xpec ted 
due to dredging ope ration s . 

Dredg i ng i n  Marshes . P ipe l i ne cons truc tion would require 
dredging acro s s  marshes . The dredg i ng w ould prob ab ly be 
by a push-di tch me thod uti l i z i ng a dragl i ne mounted o n  a 
marsh b uggy carriage on  a tracked vehi c l e . 

The dredg ing would be s im i l ar to that for cros s ing of a shallow 
lake . A narrower d i tch would be cut produc i ng l e s s  spo i l  ma­
terial s .  The marsh b uggy tracks could produce p ronounced changes 
on the marsh surface , particularly i n  the areas o f  f loating 
marsh , where floating vegetation may be permanently damaged . 
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The res ulting turbidity p lume and reduc ti on o f  d i s so lve d oxygen 
concentrations would be more c losely conf ined to the dredging 
s ite than for dredging of a lake or stream . Because of the 
absence of apprec iable c urrents , the turb idity increase and 
d i s s olved oxygen decrease would be i nten s i f ied in a more loc ali z ed 
area . Re le ase o f  toxic materi a ls i nto the water co lumn c annot be 
predi cted, as water and sediment quality data for the marshes are 
not avai lable . 

Di s po s a l  o f  Dredged Materi al . Current des igns gene rally c a l l  for 
disposal i n  a conf i ned area adj acen t to the s treams . The l and i n  
such are as i s  primari l y  marshe s . S tandard pract ice would c a l l  for 
retention o f  exce s s  wate r by mean s o f  a we i r *  for s u f f i c ient time 
to a l low mos t  of the su s pe nded mate rial to s e ttle out . A drain­
age ditch would channe l  ove rf low water from the d i sposal area 
back into the bayous or r ivers . Thus , in add i t ion to having an 
impact on the conf ined d i s po s a l  area , the di spos a l  operation 
would a l s o  have an impact on the or iginal body of water . S i te­
s peci f i c  impacts o f  th e d i s p o s a l  operations are p rovided i n  the 
d i s c us s ion whi c h  fol lows . 

Impac t on Neche s Ri ver Di spo s a l  Area 

The impact on the Neche s River d i s po s a l  area i s  a s s e s sed by 
determining how pol luted the dredged material i s .  The leve l o f  
pollution o f  the dredged mate r i a l  may b e  e s t imated f rom a s tudy 
o f  avai lable sediment and water quality data . 

B a s i c  concerns are ( 1 ) an i n crease i n  turbidity o f  the water , 
( 2 )  a s igni fi cant rele a s e  o f  aquatic nutrients , ( 3 ) the de­

pre s s ion of d i s s o lved oxygen leve l s , ( 4 ) the re lease o f  toxic  
sul f ide s , ( 5 )  the release o f  toxic meta l s , ( 6 )  the release o f  
p e s t i c ides o r  non- pestic ide toxi c  hydroc arbons trapped w i th the 
bottom sedimen t s , or ( 7 )  the los s o f  we tlands habitat . The 
greatest impact f rom i n cre a s ed tu rbidity and suspended so li ds  o f  
the aqua t i c  re s ources  would Occur from d i sposal o f  the dredged 
mater i a l s . The relative impacts of the suspended solids on the 
aquati c  sys tems is in p art determined by the methods of d i s p o s a l  
a n d  the d i s tance the s lurry mu st be p iped . 

*A  we i r  i s  a verti cal partition or obstruction i n  an open 
chann e l  over wh ich water flow s . 
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( 1 )  Turbidity 

The dredging operation would i nvolve a hydrau l ic dredge w i th 
cutterhead . The dredged material wou l d  be  tran sported via 
p ipel ine to the d is po sal s ite . The use of a hydraul i c  dredge 
wou l d  tend to mix more water w i th the dredged materi a l . p ip­
ing the mixture more than 1 0 0 0  feet would a l so tend to break 
up the c l ay lump s into sma l ler partic l e s .  Thus/ w ithin the con­
f ined d i sp o s a l  area,  a la rge increase in turb idity would occur . 

( 2 )  Aquatic Nutrients 

The potential for release of water- qua l i ty-degrading nutrient s ,  
e specia l ly phosphorus and n i trogenous compounds, to the water 
during d i sposal  of the dredged mate rial is a real concern . As 
noted p revious l� no data on pho sphorus i n  the sediment are 
ava i l ab le , but TKN data are avai lab le and exceed the unof f i c ial  
recommended c r i teria . Formation o f  ammonia from ava i l ab le  n i tro­
gen ( 7KN ) has been noted as a poten t i a l  prob lem . The primary 
concern i s  the deve lopment of an exten s ive i n crease in the growth 
of aquatic  b i oma s s  such as a lgae which in turn tends to produce 
euthropic cond i t i on s , e spec i a l ly for a conf ined area . 

( 3 )  D i s s oived Oxygen 

The COD of the sediment exceeds the uno f f i c i a l  recommended 
c riteria as p revious ly noted . Based on  experience of the 
Corp s of Eng inee r s  in the I ntracoastal Waterway ( ICW ) , i t  
wou ld appear l ik e ly that the sediment s would re lease oxygen­
demanding substance s .  The di spos al of dredged mate r i a l s  in 
a confined are a  and retention of the a s so c i a ted water for 
s u f f i c ient time woul d avo id a harmful depre s s ion of d i s s o lved 
oxygen ( DO )  l eve l s  i n  ad j o i n ing water s  which would occur i f  
oxygen-demanding s ediment s  were re leased into them . I f  the 
oxygen-demanding s ediment s  are d i s pe r sed adequatel y  into a 
shal low retention area where the overlying w a te r  may under-
go atmo spheric  reoxygenation , then the e f fect would be  to 
s at i s fy the oxygen demand wi thout ri sking a water quality 
p rob lem . The growth o f  a l gae i n  a confined area , s timulated 
b y  the re l e ase of nutrients from the sediments/ wou l d  further 
a i d  i n  sati s fy ing o xygen demand/ s ince  algae p roduce oxygen 
during photo s ynthe s i s .  Algae do con s ume oxygen during periods 
o f  darkne s s , but the total amount consume d is les s than the 
tota l amount p roduced . A s igni f i can t incre ase in DO in con­
fined d i s po s a l  are a s  has been observed (Windom , 1 9 7 2 ) . 
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( 4 )  S u l f ides 

As noted e arli er , the leve l s  o f  oil and gr ease in the sediment 
exceed the uno f f i c i al recommended cr iter i a ; thus, some hydrogen 
s u l f ide may be pre s ent , as it  is a constituent of sour crude 
o i l . I t  i s  as s umed here that a portion o f  the o i l  and grease i n  
the Neches River sediment contain s  c rude o i l  const ituents from 
both sweet and s our crude s , originat ing from o i l  s p i l l s  at or near 
the Sun Termi n a l . Thu s , in the di sposal operation some release o f  
sul f ide s would be expec ted . I f  heavy meta ls  a r e  present , as pre­
vious ly noted , s u l f i de s  tend to combine w i th the metals  to form 
ins olub le s al t s . This proce s s  would tend to o f f set the release 
o f  sul f ide s f rom the oil and greas e . 

( S )  Toxi c  Me tal s 

As di s cus sed ear l i e r  the c oncentrat ions o f  heavy me tals  i n  
water usually decre as es  when su spended matter i s  pre sen t . Thu s , 
whi le the concentration o f  z inc  exceeds the uno f fi c i a l  recommended 
c r i teria in s ome s amp l e s  f rom the Neche s River no  i ncrease i n  
the leve l o f  z in c  i n  the water i s  expected . Howeve r , b a sed on  
data ( Tab le D . S - 9 ) taken be fore and after dredging i n  the Ne che s 
River/ the conc entrat ion o f  chromium and n i ckel  may increase i n  
the di sposal area wate r s . 

( 6 )  Pe s ti c ide s and Toxic Hydroc arbo n s  

Due t o  the ab sence o f  l arge agr icul tural areas th at require 
sprayi n g ,  high leve ls  of p e st i c i de s  are not antic ipated to 
be  pres ent i n  the s ediment . Thus the release o f  p e s ti c i des  
a t  the di spos a l  s i te should not be  s i g n i f i cant . 

The high leve l s  o f  o i l  and grea s e  found i n  s ediments , a s  
noted ear l i er , indicates the po te ntial f o r  release o f  toxi c 
hydrocarbon s . Toxic pheno l s  which c a n  come from crude oi l 
and the w a s te water from petrochemical p l ants are o f  part­
i cular concer n . The quantiti e s  of oi l and grease sugge s t  
that phen ols  and other toxic hydrocarbons are present and 
would be relea sed . 

( 7 )  Lo s s  o f  We tlands H ab i tat 

The conf ined Neches River di sposal area would rece ive approxi ­
mate ly 2 , 0 0 0 , 0 0 0  c u b i c  yards o f  dredged material as a r e s u l t  o f  
dock con struction . Ba s ed on  the a s s umpt ion that the spo i l  can 
be s tacked to a mean he ight of two fee t , thi s vo lume of spoil  
would requi re approx imate ly 6 7 0  acres  of  d i sposal are a .  Thi s 
area would ge ne rally be  i n  the v i c i n i ty o f  the Neches River a s  
regulated b y  Corp . o f  Engineer permits . E s s enti a l ly a l l  ava i l­
able d i s p o s a l  s ites i n  thi s  reg ion currently cons i s t  o f  brac k i s h  
marshe s . Thus , the lo s s  o f  wetl ands habi tat would amount to 
e s s enti a l ly a l l  of the 6 7 0  acre s . 
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Summary 

The impact of the dredged material o n  the di spo s a l  s ite wou ld 
con s i s t  of incre a s e s  in turbid ity , p o s s ibly TKN , and chemical 
oxygen demand ( COD) , pos s ib ly leading to � decrease i n  DO . 
The f low o f  sur face wate r i n  the marsh may a l s o  be a f fec ted , 
depending on the locat ion and de s ign o f  the d i sposal area . The 
los s of wet lands hab i tat would amount to 5 4  to 6 2  acre s . The 
impact of the dredg ing d i sposal operation can be loc a l i zed 
and min imi z ed by emp loying the most recent dredging techno logy 
( Sa i l a , et a l , 1 9 7 1 ;  Hershman , 1 9 7 3 ; Basco , et al , 1 9 7 4 ;  C he n , 

et al , 1 9 7 6 ) . 

Imp ac t  on Neches River Due to E f fluent f rom the D i spo s a l  Are a ( s ) . 
Bec aus e a c o ntained d i s po s a l  area would be used , dur i ng the f i l l  
years mos t  o f  the containment s tructure would hold turb id wate r 
and a turb i d , aqueous solution o f  dredged so lids  f rom the dredg­
i ng site . This wate r mus t  be d i s charged from the dispo s a l  area 
b ack into the rive r , s ince in most c a s e s  i t  repre s ents 8 0  to 9 5  
percent o f  the total vo lume o f  materials  pumped in to the contain­
men t  s truc ture . The impact of thi s  exc e s s  wate r on the Sab i ne 
River would vary according to the qua l i ty and volume o f  the re­
ce iving wate r  and the qua l i ty and quan t i ty o f  the dike e f f luen t . 
I f  care i s  taken i n  the de s ign o f  the conf inement area so  that 
the sediment transport w ate rs we re returned to the waterw ay 
a fte r su f fic ient time for suspended so lids  to be depo s ited 
and nutrients to be removed by algae , but be fore the a lgae 
population become s s enescent and die s , then the return ing 
transport wate r would be of good qual i ty w i th low su spended 
s o l id s , high oxygen , and low nutrient con tent . U nder the se 
c i rc umstanc e s , the c o n f i ned di spo s a l  area would se rve much 
l ike an oxidation pond s imilar to tho se used for many years 
to treat mun i cipal and i ndu s trial organi c  w a s te s . C urrent 
practice req u i re s  that the level of total suspended solids  
be l e s s  than 8 grams per l i ter at the exit spi l lway from the 
c o n f ined d i sposal area ( Kee secker , 1 9 7 6 ) . 

Impact o n  S tark ' s  C a na l , F i r s t  and Second Bayou s , and Hog 
I s land Gully Dispo s a l  Areas . The dredgi ng method wou ld i nvolve 
u s e  of dredged spoi l f or back - f i l l  a fter p ipe line buri al . 
No addi tional impac t due to di sposal requirements are 
antic ipated . 
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Impac t  on Calcasieu S hip C hanne l D i s po s a l  Areas . The di sposal 
s i te would cons i s t  o f  the shal low waters of  We s t  Cove and 
other portion s of Calcasieu Lake ad j a cent to the pipel ine 
route . The s i te would be con f i ned by me ans o f  a containment 
dike . The impacts on the di sposal ar ea would be somewhat 
d i f ferent from t hose at the Ne c he s River d i spo sal s i te 
b ecause o f  the us e  o f  a porti on of the lake i n s tead of a 
mar s h . 

An i nc re a s e  in  turb i d i ty ,  a decrease i n  DO , and the po s s ib l e  
release of toxi c mater i a l s  ( mercury and phenols ) are likely 
to occur i n  the d i sposal area . 

Impacts o n  We s t  Cove and Calca s i eu Lake Due to Ef f luent 
f rom the Cal c a s i eu Ship C h annel D i sposal Areas . The use  
o f  s hal low lake waters with a conta i nment d ike for a c o n f i ned 
d i sposal area i s  genera lly not as e ff ect ive as the us e of 
a mar s h  with a d i ke ( Vick , 1 9 7 7 ) . Due to w i nd- and tidal­
genera ted wave ac tion more contact occurs b e twee n  the spo i l  
w i t h i n  the d i sposal area and t h e  surrounding wa ter bodi e s . 
Thus e f fluents may le ave the disposal s i te a s soc iated w i th 
the Calca s i eu S h i p  Channe l dredq inq be fore suf f i c i ent t ime has  
e lapsed for the s ettling o f  suspended solids  and the remova l 
o f  nutri ents by algae . T h i s  would tend to produc e a 
relatively greater impact on surroundi ng water bod i e s . 

Gradi ng , Excavation , and F i lling 

Sediment represents the  ma j or non -po int source o f  water pol­
lution on mo s t  cons truc t ion s i te s , especially on those w h i c h  
require exte n s ive grading . Sediment inc lude s solids and organ ic 
mate r i a l s  detached from the ground surface by ero s i on and car­
ried i nto the drainage sys tem principally by runo f f . The intro­
duction of s ediment into various natura l bod i e s  o f  water and t he 
a s soc iated turbidity and solids depo s i tion result i n  numerous 
adve rs e  phys i cal , c hemi cal , and b iological e f fects . Su spended 
sediment u ltimate ly reduces t he s torage capacity of wa te rways ,  
inc rea s e s  f looding h a z a rd s , fou l s  and de stroys aquatic h ab i tats , 
impede s navi gation , i ncrea s e s  water treatme n t  c o s t s , dimini s h e s  
recreat ional and prope rty va lues ,  and enhan c e s  t h e  tran sport 
o f  other harmful pollutants such a s  human and anima l sanitary 
wa s te s , p e s t i c i de s , and pe trochemic als . 

The s i te p reparat ion and cons truct ion activity wou ld i nvolve 
a s i gni fi cant amount of earth movement during a 5 -mon t h  per iod . 
Approximate ly 2 0 0  acre s o f  land wo uld be di s turbed . Based on the 
anal y s i s  pre s ented i n  Appendix D . 1 5 approximate ly 3 2 2 0  ton s  or 
3 1 8 0 cubic yards of sedimen t  would be was hed into t he surface 
water s y stem duri ng the 5 -month period a s  a result of e ros ion 
of this d i s turbed land by rain fall . Of thi s total , as s hown 
in F i gure C . 3 - l2 , 2 7 5 8  ton s would be depo s i ted in B lack Lake 
with the rema i n i ng 4 6 2  ton s  entering B lack Lak e Bayou . Because 
the soil i nvolved wou ld be a s i lt loam , the min imum rate o f  
s e ttling wou ld b e  . 0 1 8  mm/sec . 
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Based on the analy s i s  provided i n  Appendix 0 . 1 6 ,  the intro­
duc tion of such sed iment i n to Black Lake would i nc rease the 
ave rage level of su spended so l id s  in the lake by 1 . 2 1 ppm . 
Thi s  i ncreased leve l wo uld per s i s t  for e s senti a l ly the entire 
5 -month period . 

For the c a se o f  Black Lake Bayou the an alys i s  presented i n  
Appendix 0 . 1 6 i ndicates that the i ntroduc t ion o f  4 6 2  tons o f  
s ediment would i ncrea se  the average level o f  su spended s o l i d s  
i n  the bayou by 5 . 8 8 ppm . Thi s i ncreased level wou ld continue 
for e s s entia l ly all the 5 -month period . 

Pol lutants o f  M i s c e l l aneou s Cons truct i on Act ivities 

Numerous s o l i d  and l iquid p roduc ts , both organic and inorganic , 
used i n  cons truction are a source of chemi cal and biological 
water pollution . The ma j or sourc es  o f  con s truc tion-re lated 
chemical pol lution can be broadly grouped under the fol lowing 
head i ngs : 

• Petroleum products 

• Herb i c ides and pesticides  

• Fert i l i zers 

• Me tals 

• S o i l  additi ve s  

• Cons truction c hemi c a l s  

• Mi s ce l laneous wa s te s  

O f  the s e , petroleum products , herb i c id e s  and p e s t i c ide s , and 
fert i l i z e r s  appear to be the b e s t-known and best-docume nted 
so urce s  of chemical pollution . Pol lut ion from petroleum pro­
ducts genera l ly occurs from improper di sposal of wa ste mater i a l s  
s uch a s  c rankc ase o i l  and various c lean i ng solvents , leakage o f  
fue l s  and o i l  f rom s torage fac i l i ti e s , and damaged or imp rope rly 
mainta i ned ve h i c le s ; fuel spi l l s  during equipment re fue l ing 
operat ions ; and the use of o i l s  for dust contro l on hi ghways .  
Herb i c ides and/or p e s t i c ide s are u sed on  some cons truc tion 
s i te s to contro l unde s i rable vegetat ion , i n s e ct s , and rodents . 
The primary cau s e s  o f  p o l lution from the use o f  the se  chemi c a l s  
are i n  the imp roper use , hand ling , and d i sposal o f  waste mater­
i a l s . Fert i l i z e r s  are extens ive ly uti l i zed in the reveget-otl.o () .  
o f  are as a f f ected by grading operations .  Like herb i c ides a nd 
p e s t i c i de s , the pr imary c ause s o f  damag i ng pollution are imp roper 
use , i . e . , app lying too muc h ferti l i z e r  or imp roper preparation 
o f  the ground surface p rior to  app l i c at i o n . 
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The b i o logi cal po l lutants which general ly e nter re ceiving 
streams and ot her water bod i e s  a s  a result o f  construction 
act ivit ie s are bac teria , fungi , worms , viruse s ,  and o ther l e s s  
preva lent organi sms . B i o logic a l  po llution i s  primarily a re­
sult of poor sani tary conditions at a construction s ite-- gen­
eral ly improper d i sposal o f  human waste s , garbage , and othe r  
organic mater ial . The d i s turbance , exposure , a n d  subsequent 
eros ion of surface s oi l s  that conta i n  bacteria and other 
organi sms are contribut i ng factors . Re gard le s s  o f  their origi n , 
b iological pol lutan t s  have an adve rse e f fect on water qua l i ty . 
The degree of imp a c t  depends on the us e of the wa ter and the 
na ture of the b i o l og i c al  organisms . The p o l lutan t s  of maj or  
conc ern are  the  p athogenic  organi sms a s s o c i at e d  with human was te s . 

Prediction o f  the impact o f  s uch chemic a l  and b io logi cal con­
taminants is not p ract i c a l  becau s e  o f  the human e lement i nvolved , 
and the current lack o f  deta i l  relating to fac i l i ty de s ign . Thi s 
type o f  po l lu t ion , however , can be minimi z ed by proper i n struc tion 
o f  personnel coup led w ith good hous ekeep ing practice s .  

C . 3 . 1 . 2 . 2  Subsurface Water 

Current de s i gn for the Wes t  Hackbe rry SPR fac i l ity doe s not 
invo lve use of the sha l low aqui fers as a source o f  leaching 
water nor use o f  the deeper aqu i fe r s  as a brine di sposal site . 
Thus the subsurface water sy stem should experience no  impact a s  
a result o f  s ite preparation or fac i l ity construc tion . 
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C . 3 . l . 3  Ai r Qua l i ty 

C . 3 . l . 3 . l  Sourc e s  o f  Emi s s ions 

The cons truc tion o f  the propo sed oil s torage fac i l i ty 
at We s t  H ackberry would result in  combustion and fugi tive 
emi s s ions along the briDe p ipel ine right-o f-way and at the do�e and 
S un Terminal location s . Many of the se emi s s ions would b e  
insi gni f i cant a n d  w o u l d  exert a ne gli gible impact on local 
amb i e nt air qua l i ty . A summary of the typ e s  o f  sources  
exi s t i ng during s i te con s truction ac tivities  is  li s te d  i n  
the fo l low i ng : 

• S i te Preparation 

• Unpaved Road s 

• P aved Ro ads 

• H eavy-Duty , D i e s e l- Powere d  Equipme nt 

• Light- Duty Veh i c l e s  

• Dri l l  Rigs 

• S torage Tank Preparation 

a .  Surface Gri nd ing 

b .  Paint and/or Prime r Appli cation 

The d egree of cons truc tion activity would depend on 
exis ting s i te cond i tion s . The construction of ac c e s s  road s 
or the exte n s ion o f  exi s t i ng roads would result in  fugi tive 
d u s t  emis s ions duri ng initial  gradi ng operation s . The se 
emi s s ion s would continue during subsequent dai ly use  
i f  acce s s  roads are  no t paved . Fugitive dust emi s s i on s  
would a l s o  b e  ge nerate d  d ur i ng cons truc tion d u e  t o  s i te 
preparati on activi ti e s  such a s  land c l e aring and grading . 

Vehi cul ar emi s s ions dur ing s i te cons truc tion activi ti e s  
would ar i s e  d u e  t o  the u s e  o f  heavy-duty cons truc tion equipment 
such as b u l ld o z er s , caterpil lars and graders . Emi ss ions d ue 
to the use o f  norma l ,  light- d uty vehi c l e s  such a s  pi ckup 
trucks and automobi l e s  are a l so antic ipated . Dr i l l  rigs 
would be u s e d  during con struction in  d r i l l ing new wel l s . 
Emi s s ions emanating from the above sources inc lude 
particulate s ,  sul f ur oxides ( SOx and S 02 ) ,  c arbon 
monoxide ( C O ) , non-methane hydrocarbons ( NMHC ) , ni trogen 
oxides ( NOx and N02 ), and sma l l  amounts of al dehydes and 
organi c  acid s . Actual emi s s ion s trengths would be a funct ion 
of fue l use preferenc e , that i s , gasoline or d i e s e l . 
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A fi nal s ource o f  cons truc tion emi s s ions i nvolves the 
grinding and sub sequent pai nti ng of the large s torage tanks . 
The p ai nti ng of the s e  tanks would compr i s e  a s i gni f i c ant source 
of hydroc arbo n vapors dur i ng appl ication . . Thi s ac t iv i ty may 
be  repeated duri ng the operational pha s e  as a part of routi ne 
s i te mai ntenance activi t i e s . 

The fol low i n g  paragraphs de s c r ibe the deve lopment o f  
short- and lo ng- term emi s s i o n  rate s sui tab le f o r  use ( 1 ) 
i n  the sub s equent impac t analy s i s  and ( 2 ) i n  a compari son 
o f  the rela tive impor tance o f  each of the cons truction 
source s . Appendix E conta i n s  a l i st i ng o f  the short-
and long-term emi s s ion  rates for tho se sources i nc luded i n  
the mathematical mod e l i ng analy s i s  whi le  Tab le C . 3 . -3 
l i s ts the annual tonnage emi s s ions for all  source s .  

S i te Preparation 

The extent o f  fugi tive du s t  emi s s ions dur i ng construction 
ope rations is dependent large ly upon the soil s i l t  content 
and the ar idi ty of the s i te c l imate . The USEPA has deve loped 
an approx imate emi s s ion factor for cons truction op erations o f  
1 . 2  tons o f  fugi t ive dus t p e r  acre o f  construc tion p e r  month 
o f  activi ty . Th i s  factor i s  b as ed upon moderate activi ty 
leve l s , moderate s i l t  co ntent and a semi a r i d  c l imate . As 
such , th i s  fac tor should b e  con servat ive for use i n  coastal 
Lou i s i ana whe re the c l ima te i s  humid and the s o i l  is wet and 
marshy . At We s t  H ackberry , the dome s i te would comp r i se  
1 6 0  acres , wh i l e  1 3 0  acres would be  uti l i z ed at the S un 
Terminal . I n  add i t i on , 1 2 6 acres o f  dry land ri ght-o f-way 
are requ i red for p ipel i ne c o n s truction . 

For the purpose o f  calculation s , i t  i s  a s s umed that the 
emi s s ions are cont i nuous dur i ng the construction phase and 
that they could be  conse rvat ive ly represented by p o i nt s ourc es . 
P i pel ine emi s s ions w e re not modeled t as they occur very d i f fusely 
and sporad i c ally over long d i s tance� and the i r  r e s u l tant 
i mpact on  local ambi e nt air qual i ty is felt to be  i n s igni f ic an t . 
The nature o f  the s e  sources do not prove amenab le to short-
term mode l i ng analy s i s ; he nce , the emi s s ions are only 
i nc l uded i n  the annual c alculation s . 

U np aved Roads 

The use o f  unpaved roads dur ing the cons truc tion pha s e  
would r e s u l t  i n  fug i ti ve du s t  emi s s ions . The USEPA ( 1 9 7 6 )  
has a l s o  deve loped a relationship s u i tab le for the deve lop­
ment of an emi s s ion  factor for fug i t ive dust lo s s e s  resulting 
from vehicul ar tra f f ic over unpaved surfaces . 
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Tab l e  C . 3 -3 
Annual Tonnage Emi s s ion Rates from Con s truction 

At  Wes t  Hackberry Expans i on 

Source or  Act i v i t y  
HC 

S i t e  Preparat ion -

Unpaved Roads -

Paved Roads -

Heavy Dut y ,  Diesel  
Powered Equipment ( l ) 0 . 5  

L ight -Dut y Veh i c l e s  0 . 3  

Surface Gri nding Tanks -

P a i n t i n g  - Tanks ( 2 ) 5 . 3  

Total - Con struc t ion 1 6  

* 

- ' 

Annua l * *  Em i ssions ( Tons ) 

Pa  S02 N02 

5 9 90 - -

2 9 5  - -

0 . 7 - -

0 . 3  0 . 5 7 . 4  

0 . 0 5 0 . 0 1 0 . 5 

3 . 1  - -

- - -

6 2 9 8  9 134 

CO 

-

-

-

1 . 4 

3 . 8  

-

-

32 

i 
i i 
i I I 

* *  

I nc ludes construc t i on act i v i t ies  a t  dome and t ermi n a l  s i t es and a l on g  
brine p i p e l i n e  r ight-of-way 

1 .  

2 . 

I f  act i v i t y  pers i s t s  for l e s s  t han a year ( e . g . p a i n t ing - t anks ) t han 
t o t a l  emi ssions for t h i s  sho rt er period are l i s t ed 
The dome and t ermi nal s i t e s  considered as independent construc t ion 
sites o f  equa l magn i tude . 
Two coat s o f  p a i n t  
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A s amp l e  calculation b ased upon a typ ical s i l t content o f  
1 2  p e rcent f o r  a grave l road , an average veh i c l e  speed o f  
3 0  mi/hr and typ i cal  regio nal rainfal l trends yields  a n  
emi s s ion  factor of 6 . 9 pou nd s  p e r  vehi c le mi le  f o r  the We s t  
H ackb erry s i te . Forty percent of thi s  materi al would 
compri s e  very large ( > 3 0 �M) parti c l e s  which can be igno red . 
The annual tonnage emi s s ion rate conta i ned i n  Table C . 3-4  i s  
ba sed  upon a n  ave rage daily road usage rate i n  terms o f  veh i c l e­
mi les . At West Hackb e rry , there would be 2 . 4  mi les o f  acc e s s  
road s a t  the dome s i te and approximately 2 mi les  o f  acce s s  
roads a t  the S u n  Termi nal . I t  i s  a s s umed th at hal f the 
roads are pav�d at each loc atio n  and that l S O  emp loyees 
use the roadways .  The annual tonnage emi s s i o n  rate c a n  
then b e  c a lculated by as sumi ng that each emp loyee trave l s  
twi c e  the ac c e s s  road d i s tance daily du ring a 2 6 0- day 
work year . The s e  source s are only expected to have a very 
local impact on amb ient air qua l i ty a nd have not b een 
i n c luded i n  the modeling ana lys i s . 

P aved Ro ads 

P aved roads are al so a mi nor source o f  parti cul ate 
emi s s ions . Cow he rd and Mann ( 1 9 7 4 )  have deve loped fug i tive 
dust emi s s io n  rates for ve hicu lar usage o f  p aved surface s . 
The se  rate s are dependent upon local land us e factors and 
vary f rom about 1 to lS grams per vehic le mi le of p artic les 
l e s s  than 3 0  �m in diameter . The impact of th i s  s ource i s  
negl igib l e  and has not been i n c luded i n  the present modeling 
analys i s . The  c a l culation of  the annual tonnage emi s s ion 
rate pres ented i n  Ta ble  C . 3 - 3  i s  based upon the a s s umpti ons 
dis cus sed i n  the pre ced i ng paragraph a nd an emi s s io n  factor 
o f  7 . S grams per vehi c l e  mile . 

H e avy- Duty , Diesel -Powered Co ns truction Equipme nt 

Exhaus t emi s s ions can be  antic ipated due to the u s e  o f  
heavy-duty con s truction equipment . Annual tonnage emi s s ion 
rates have been c a l cu lated b ased upon typical equipment usage 
factors whi ch are provided in  Tab l e  C . 3 -4 and emi s s i o n  factors 
deve loped b y  the U SEPA ( 19 7 6 )  and presented in Tab le C . 3 -S . 
The equipment us age factors prese nted i n  Tab le C . 3 -4 are 
repre s entati ve of a pub l i c  work s constructi on s i te for f ive 
d i s ti nct pha s e s  ( EPA , 1 9 7 1 ) . 

The USEPA ( 1 9 7 6 )  has i ndicated that at a d i s tance o f  1 0 0  
meters from a highway , annual N02 concentrations would not b e  
altered3 and one-hour CO  conce ntrations would be n o  greater than 
4 0  � g/m . As a resul t ,  comb u s tion emi s s ions  from the s e  source s , 
as  w e l l  a s  f rom the l i ght-duty vehi c l e  sour ce s di scus sed i n  the 
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follow i ng section , are expected to have a mi nima l  impact o n  the 
amb ient air qual ity and are not inc luded i n  the modeli ng 
analys i s . Annual tonnage emi s s ion rates for thes e  source s  
are i nc luded i n  Tab le C . 3 -3 based upon 2 0 0 0  ho urs o f  annual 
vehicle operation . 

Li ght- Duty Veh i c l es 

Exhaust emi s s ions can also b e  antic ipa ted at each of  the 
propo s ed s i te s  due to the use o f  autom6bi les and l i ght-duty , 
gasoline- powered trucks by emp l oyee s .  The a s s ump tions neces sary 
for th e deve lopment of emi s s ion factors are the same as those  
empl oyed i n  the preced ing paragraphs on  the use o f  o n s i te 
roads w ith the add i t ion o f  the a s s ump tion that a 5 0 / 5 0  s p l i t  
e x i s t s  b etween au tomobi l es  and l i ght-duty trucks . The emi s s ion 
factors recommended by the USEPA ( 1 9 7 6 ) for  calendar year 
1 9 7 2  vehi c l e s  are prese nted in Tab le C . 3 - 6  and are used to 
J e v e l op the s i te- spec i f i c  emi s si on rates . 

S urface Gri nding - Tanks 

Duri ng the c o n s truction phase , it i s  antic ip ated that the 
storage tank s would b e  b l a s ted w i th abra s i ve s  p r ior to the 
appli cation o f  l ight- colored paint . The use of ab ras ive s 
results i n  the emi s s ion o f  fugi ti ve dus t . Approximately 1 
percent o f  the app l i ed material i s  emi tted i n  thi s manner 
( S egal , 1 9 7 6 ) . As sumptions neces sary for the determination 
o f  a n  annual tonnage emi s s i o n  rate for th i s  sourc e  i nc lude: 
( 1 ) the abras ive s app l ication rate , ( 2 )  total tank surface 
area , a nd ( 3 )  the actual work rate . Calculations o f  
particul ate ground level c o nc e ntr ations are made for short­
term averaging periods us i ng a p o i nt-sourc e  a s s umption . 
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Painting - Tank s 

The application of pai nt to the SPR s torage tanks duri ng 
the c ons truc tion phase would re sult in the emi s s ion o f  
hydrocarbons due t o  evapora tive losses . The rate o f  emi s s ion 
is  dependent upon the same variables as discus sed for surface 
grinding of  the tank s excep t  for the actual emi ss ion factor 
for paint app l ication . The US EPA ( 1 9 7 6 )  recommends an 
emi s s ion facto r  o f  1 1 2 0  lb s .  o f  hydrocarbons per ton o f  paint 
app l i ed . Short- term mode l ing ca lcul ations have been made 
us ing a po int s ource approximation . Thi s a s sumption has a 
sma ll  impac t  on the accuracy of  the re sults , par ticularly 
over the short- term , resulting i n  sl iqhtly conservative 
pred i c t ions close  to the s ource . The short-term emis s ion rates 
for thi s activi ty are l i s ted for We s t  Hackberry i n  Appendix 
E .  I t  i s  assumed that two coats of  pa int would be app l i ed . 
Annual tonnage emi s s ion rates are presented in Tab le C . 3 - 3 .  
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C . 3 . l . 3 . 2  Em i s s ion  C ont r o l  Techno l og i e s  

T h e  ma j o r em i s s i o n s  f r om t h e  S P R p r og r am s o u r ce s  a r e  hyd r o ­
c a r bo n s  f r om load ing a n d  ba l l a s t ing op e r a t i o n s  at t h e  ma r i ne 
t e r m i na l s . O t h e r  hyd r o ca r bon em i s s i o n s  i n c l ude evapo r a t ive 
l o s se s  f r om s u r g e - s t o r ag e  tank s ,  leak s f r o� pump s and 
v a l ve s ,  vapo r s  f r om p r e s s u r e- r e l e a s e  d e v i ces , and evapo r a t ive 
l o s s e s  f r om the br i ne d i spo s a l  pond . E s s ent i a l ly , no 
em i s s io n s  wo u l d  be encount e r ed f r om the unde r g r o und s t o r a ge 
o f  the c r ude  o i l  bec a u s e of the p a s s ive nat u r e  and c l o s u r e  
o f  th i s  s t o r age . 

Hyd r o c a r bon  em i s s i o n  con t r o l  technology f o r  ma r i ne term i nal  
c r ude o i l  t r a n s f e r  op e r a t i ons  i s  a young technol ogy , f a ced 
w i th a un i q ue s e t  of p r ob lems . I t  d i f f e r s  f r om the convent ional 
c l o s ed- cyc l e  vapo r con t r o l  sy s tem u s ed i n  pe t r o l e um indu s t r y  
i n  that t h e  p r e s e nce o f  a i r  i n  vented hyd r oc a r bon  ( HC )  
vapo r s  p r e s en t s  a pote n t i a l exp l o s i o n  haz a rd . A l s o , i t  
d i f f e r s  f r om the t ank t r u c k  l o ad i ng ope r a t ion  bec a u s e  much 
h ig h e r  f l ow r a t e s  are expe r i e nced in ma r i ne term i nal  ope r a t i o n s . 

Al though the saf ety and design problems a s s o c i ated with 
vapor control t e c hn ol ogy for marine termina l operat ion are 
not t houg ht  to be techno log i ca l ly i n surmountab l e , s o lving 
the s e  probl ems woul� howeve r , i nvolve cons ide rab le des ign 
mod i f i c ation and e ng i neer ing e f fort in terms of  retrof itt ing 
the ex i s t ing avai l able systems . 

The cumu l a t iv e load i ng r a te of a s i ng le cr ude o i l  t a n k e r  i s  
o f t en as  h i g h  a s  4 0 , 0 0 0  ba r r e l s  pe r ho u r , wh i ch i s  eq u i v a l ent 
t o  appr o x imat e ly 4 , 0 0 0  s t and a r d  cub i c  feet pe r m i nu t e of 
d i spl aced vapo r s .  The s t r ategy f o r  cont r o l  o f  th i s  d i spl ac ed 
vapo r i n v o l v e s  c o l l e c t ing the vapo r and co nvey i ng it to 
s h o r e s ide vapo r con t r o l  u n i t s . Two systems are r eq u i r ed : a 
vapo r c o l l e ct ion  s y s tem and a vapo r con t r o l  un i t .  

Vapo r C o l lec t i on  Sys tem 

S h o r e s  ide f a c i l i t i e s  gene r a l ly have dock s i de coupl i ng 
f l a nges co nne cted to  p i p e l i nes ema nat i ng f r om a pump ing 
f ac i l i ty .  S t a nd a r d  c a r g o  h o s e s  couple the s h o r e  ma n i f o l d  to  
t h e  p ipe he ad e r  on bo a r d  a tank sh i p .  P ipe r u ns on  shore  
v a ry g r e a t ly f r om c r ude o i l  t e r m i nal to te rm i na l , d epend i ng 
o n  s i te capac i ty and c u s t oma ry v e s s e l  type s be i ng h a ndled . 

T a nk e r s  and ba r g e s  a r e  gene r a l ly d e s ig ned w i th load i ng/unl oad i ng 
l i nes f r om the bot tom o f  each tank . The l i nes  g a t h e r  at  a 
cen t r a l  header  and co nne ct i o n  f l ange , and on-bo a r d  c a r g o  
pump s . 
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Vent i ng i s  u s u a l ly pr ov i d e d  i n  ex i s t i ng tank ships and barges . 
D u r i ng l o ad i ng and unload i ng ,  ul l a g e *  caps  a r e  gene r a l ly open 
as we l l  as  vent s ,  so vapo r s  e s c ape or  a i r  i s  d r awn in at 
both p l a c es . 

A cas e-by- c as e  ana ly s i s  wo u l d  be req u i red  to d e t e rm i ne exact  
de s ig n  chang e s  to mod i fy ex i s t i ng ve nt ing f a c i l i t i es so th at 
hyd r o c a r bon vapo r cou l d  be co l l ec ted . Gene r a l ly , two 
s y s tems wo u l d  re q u i r e mo d i f i c at ion : ( 1 )  ul lage mon i to r i ng 
s y s t em ,  s o  open ul l age cap s o r  c a r g o  h a t c h e s  wo u l d  not 
p r o v i d e  a po s s ibl e  es cape r o u t e , and ( 2 )  the d i spo s i t ion o f  
vapo r s  col lec ted by the ve nt l i ne.  C a r g o  hatches  m u s t  be 
seal ed  to p r e vent the e s c ape o f  H C  vapo r o t h e r  t h an at the 
vent l i ne .  

U l lage i s  p r e s e n t ly d e t e r m i ned v i s u a lly d u r i ng ve s s el on­
and o f f- l o ad i ng , l a rgely due  to the s imp l i c i ty o f  a f l o a t  
s y s t em i n  t h e  t a nk . Mo re  soph i s t i ca ted and po s s ib ly mo r e  
t r ou b l e some w i th re spect to re l i ab i l i ty wo u l d  be a n  elec t r o­
me chan i c a l  o r  ele ct r o n i c  level sens i ng s y s tem .  S u ch  a 
s y s tem wo u l d  r eq u i r e f a i r ly r ig id cal i b r a t i on and ma i ntenance 
cy cl es , and po s s ibly l im i t  f l e x i b i l i ty of t a n k e r  s e r v i ce .  

Vapo r C o n t r o l  Systems 

T h e r e  a r e  seve r al type s of vapo r co n t r o l  sys tems that  c o u l d  
be po tent i a l ly appl i ed t o  te rm i na l  ope r a t i o n . T h e s e  i nc l ude 
f l ame ox i d a t i o n , abso r p t ion , comp r e s s i o n- r e f r ige r a t ion­
co ndens a t i on , and ad s o r p t i on . 

F l ame Ox i d a t i o n  

The  mo s t  s tr a ig h t fo rwa r d  way to r emove H C  vapo r wi tho u t  
r e cove r i ng the p r o d u c t  i s  by f l ame ox i d a t i o n . Th i s  c a n  be 
accompl i shed by t h r e e s im i l a r  o x i d a t ion  dev i c es : 

1 .  D i rec t F l ame F l a r es 

The  che ape s t  r o u te ava i l able fo r conve r t i ng ent r a i ned  HC 
vapo r s  to C0 2 and wate r is  to use  d i r ect  f l ame f l a r e . A 
f l ame f l a r e  u s e d  a t  the ma r i ne te rmi nal wo u l d  t a k e  d i s placed  
HC vapo r f r om the vapo r col lect ion  sys tem ( VC S )  , and bu r n  
them a t  the end o f  a t a l l  f l a r e  p i pe .  C o n t i nu o u s  s t eam i s  
r eq u i r e d  to s upp r e s s  smo k e , and add i t i o nal f uel  s u c h  as 

*The term " u l lage " r e f e r s  to the d i s t ance be twe en the 
c a r g o  l i qu i d  l e ve l and the r im of the vent cap . 
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nat u r a l  g a s  may be r eq u i r ed to br i ng tempe r a t u r es to the 
opt imum f l ammable r ange . Both of these sys tems requ i r e  
e x t e r n al so u r ce s  o f  f u el . Smo k e l e s s  f l a r e s ar e gen e r a l ly o f  
two type s ,  e l e v a ted f l a r e s  and g r o u nd-level f l a r e s . F l a r e s  
a r e  elev a ted in  o r d e r  t o  s a fely d i s s ipate  the h e a t  r e l e a sed 
and d i f f u s e any vapo r s  th at  may be em i t ted . Fl a r i ng o f  
vapo r s  co l l e c ted f r om ma r i ne t e rm i na l  t r a n s f e r r i ng op e r at i ons  
wo u l d  nec e s s a r i ly b e  r emoved f r om any c a rg o - h and l i ng act iv i t i e s  
and wo u l d  be e l e v a ted f o r  s a f e ty r e a s o n s . 

Smo k e  i s  a by- p r o d u c t  o f  incomp l e t e  combu s t i o n .  Smo k e l e s s  
combu s t i on c a n  be ach ieved i f  th e r e  are ( l }  s u f f i c i e nt f u e l  
v a l u e s  i n  t h e  g a s  m i x t u r e  to obt a i n  t h e  m i n imum the o r e t ic a l  
combu s t i on tempe r a tu r e ,  ( 2 )  adequate combu s t i on a i r ,  a n d  ( 3 ) 
adeq u a te m i x i ng o f  the f u e l  and a i r . Smo k e l e s s  f l a r e s  
r eq u i r e the g a s  m i x t u r e  t o  be s a t u r ated w i th hyd r o c a r bo n s  
s a t i s f y i ng t h e  above t h r ee cond i t i o n s . A s a t u r a t o r  rec i r c u l a t e s  
the vapo r s  w i th t h e  vo l a t i l e  hyd r o c a r bon p r od u c t  to ach i eve 
s at u r a t ion f o r  smo k e l e s s  combu s t i o n . In some c a s e s , p r opane 
is u sed to e n r i c h  the c o l lec ted vapo r s  beyond the uppe r 
e x p l o s ive r a nge . 

Smo k e l e s s  combu s t i o n i s  obta ined in  an eleva ted f l a r e  by the 
i n j ect ion o f  an i ne r t  gas to the combu st ion z o ne to p r ov ide 
t u r bu l ence and ins p i r ate  a i r . The mo s t  commonly u s ed 
a i r - i nsp i r a t ing mate r i al  f o r  an elev ated  f l a r e is s t e am .  
F l a r i ng vented gas es c an cr eate combu s t ion p r od u c t s  o f  
s u l f u r  d i o x i d e  a n d  n i t r ogen o x i d e s  i f  s u f f i c i e n t  sul f u r  a n d  
n i t r o g e n a r e  p r e s ent i n  t h e  vapo r s . 

2 .  D i r e ct F l ame A f t e r bu r ne r  

T h e r e  h ave been s a f e ty co nce r n s  t o  the u s e  o f  an e x t e r nal 
f l ame f l a r e  p r o x im a te to the c r ud e  o i l  t r an s f e r  oper a t i ons . 
U n c e r t a i n t i e s  abo u t  e x t er nal fl ame sy s tems i n  a t r an s f e r  
a r e a  can be c i r c umve nted by us i ng a n  i n t e r n al combu st ion 
dev i c e , s uch as the d i r e ct  f l ame a f te r bu r ne r .  

3 . C a t aly t ic A f t e r bu r ne r  w i th D i r e c t  F l ame P r ehe ate r 

A c at a ly t i c  a f t e r bu r ne r  w i th d i r ect  f l ame p r e h e a t ing i s  a 
po s s ible a l t e r n a t i ve to the d i r e c t  f l ame af t e r bu r ne r  desc r ibed 
p r ev i ou s ly . 
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Th e c a t aly t i c  a f t e r bu r n e r s  a r e  des ig ned much l i k e d i r e ct 
f l ame type s , but emp l oy a s o l i d  act ive s u r f ace whe r eon the 
c ombu st i on r e act i on t a k e s  place , u s u a l l y at  a s i g n i f i c ant 
l owe r tempe r a t u r e  than wo u l d  be r equ i r ed fo r combu s t i o n by 
d i r e c t  f l ame . S i n ce they c an be ope r a ted at temp e r a t u r e s  
much l owe r than th o s e  r equ i r ed f o r  d i r e c t  fl ame combu st ion , 
c a t aly t i c  a f t e r bu r ne r s  h ave the advantage o f  lowe r f u e l  
c o s ts i n  some appl i c a t i o ns . 

Abso rpt i o n  

Th e  abso r p t ion vapo r r e c ov e r y  u n i t  invo lves  t h e  pas s i ng o f  a 
v a p o r  l o aded g a s  s te am t h r o ug h  a packed bed abs o r be r  un i t .  
T h e  abs o r pt ion s o l u t ion i s  u s u a l ly a lean o i l , u s ed as f e ed 
mate r i al  to a r e f i ne ry c a t- c r ac k e r .  I n  a th i r d typ i c a l lean 
o i l  sy s t em ,  hyd r o ca r bo n  vapo r s  f r om the t e r m i n a l  are d i spl aced 
t h r ough a packed abs o r be r  c o l umn whe r e  they are abs o r bed by 
c a s c ad i ng lean o i l  at  atmosphe r i c tempe r a t u r e  and p r e s s u r e .  
S t r i pped a i r  i s  ven ted f r om the top o f  the abs o r be r  co lumn . 
Th e  en r i ched hyd r o c a r bon i s  r e t u r ned to s to r age . Lean o i l  
f o r  the abso r be r  i s  gene r a ted by he a t i ng g a s o l i ne f r om the 
s t o r age  tan k s  and evapo r a t i ng o f f  the l ig h t  end s . The 
sep a r a ted l i g h t  end s are comp r e s sed , condensed , and r e t u r ned 
t o  s to r age , and the l ean o i l  i s  s t o r ed s ep a r atel y f o r  u s e i n  
t h e  ab s o r p t i o n  col umn . 

Th e  ove r a l l  ef f i c i e ncy o f  ab s o r be r  i s  a m a t t e r  o f  some 
u nce r ta i n ty w i th r e spect to  the c r ud e  vapo r appl i c at i on . 
Mo s t  d e s i g n s  a r e  c u r rently r a t iona l i zed on  an ef f i c i e ncy 
ve r s u s  wo r t h of mat e r i a l r e cove r ed bas i s , and consequently 
a r e  app l i e d  to r e f ined p r o d u c t  hand l i ng .  E f f i c i enc i es o f  
9 5- 9 9  p e r cent a r e  r a r e ly j u s t i f ied . O n  th i s  bas i s ,  sys tems 
may typ i c a l ly be ce r t i f i ed f o r  up to 8 5  per ce n t .  

C ompr e s s i on-Ref r ig e r at i o n-C ond e n s a t i o n  ( CRC )  

Th e  pr i n c i p l e  o f  CRC ope r a t i o n  i s  based on the condens at i on 
o f  H C  vapo r s  by comp r e s s i o n and r e f r i g e r a t i on . I n com i ng 
vapo r s  a r e  f i r s t  con tacted w i th r e cove r ed l i q u id p r o d u c t  in 
a s a t u r a t o r , and a r e  s a t u r a t ed beyond the fl ammab i l i ty r a nge . 
Th e  s a t u r ated vapo r s  a r e  then comp r e s sed in a two- s t age 
comp r e s s o r  w i th an i n t e r c o o l e r . Cond e n s a t e  is wi thd r awn 
f r om the i nt e r c o o l e r  p r i o r  to  se cond-s tage comp r e s s i o n .  
T h e  comp r e s s ed vapo r s  a r e  pas sed t h r ough a conde n s e r  wh e r e  
they a r e  cool e d , co ndensed , a n d  r e t u r ned al ong w i th conde ns ate 
f r om the i n t e r c o o l e r  to the g a s o l ine s to r age  tank . Hyd r o­
c a r bon- f r ee a i r  i s  vented f r om the top o f  the conde n s e r . 
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Ope r a t ing cond i t i o n s  v a ry w i t h  the manu f a ct u r e r , w i t h  
tempe r a t u r e s  r a ng i ng f r om - l Oo F to  3 0 0 F  a n d  p r e s s u r es  
r a ng i ng f r om 85  p s i g  to  4 1 0  p s ig . Appr o x imately 95  p e r cent 
co n t r o l  ef f i c ie n cy i s  e s t imated for an av e r ag e  C RC sys tem . 

C a r bon Ad s o r pt ion  

I n  a c a r bon ad s o r p t i o n un i t  ( ap p r o x ima tely 90  pe r cent 
e f f i c i e ncy ) , hyd r o c a r bon lo aded vapo r s  are pas sed t h r ough a 
c a r bon bed , and th e hyd r o c a r bon cons t i tuents  i n  the vapo r s  
a r e  r emoved by ad s o r p t i o n onto  the c a r bo n .  Ad s o r p t ion  i s  an 
e x o t h e r m i c  ( h e at  r e l e a s ing )  r e act i on wh ich  c o u l d  p r e s e nt  
s ig n i f i can t  s a f ety p r oblems . I n  ad d i t i on , a s  th e c a r bo n  
bed become s s a t u r ated w i th hyd r o ca r bo ns , t h e  bed mu st  be 
r ec l a imed . T he r e c l a im i ng u n i t  and i t s own vapo r r ecove ry  
u n i t  p r e s e n ts  a h ig h -cap i t a l- co s t  f ac i l i ty .  

Ope r a t ion al  C o n t r o l  S t r ateg i e s  

Be s id e s  t h e  vapo r c o l l e c t i o n  and vap o r  cont r o l  sy s tems 
d e s c r i bed above , v a r i o u s  oper at i onal con t r o l s t r ateg i e s  can 
be u t i l i z e d  to m i n im i ze the hyd r oca r bon em i s s io n s . 

The f ol lowing des c r ibes the phy s i c a l  p a r ameters and 
oper ational a c t iv i t i e s  that a f fect the total hydroc arbon 
emi s s ions f rom the SPR program. B a sed on the se  activitie s ,  
s pec i f ic control strateg i e s  might be t aken to minimi z e  
hydroc a rbon emi s s ion s . 

( 1 )  The to tal hyd r oca r bon  em i s s i o n s  f r om the SPR p r og r am i s  
a f u nc t ion  of the  numbe r o f  t r an s f e r s  t h a t  the c r ude  o i l  
unde r g oe s . T h e r e f o r e , by m i n im i z i ng any unneces s a r y  
sh i p - t o- s h i p , b a r g e-to-b a r g e , o r  s h i p- t o-ba r g e  t r ans f e r s ,  
th e S PR p r og r am hyd r o c a r bon em i ss i o n s  can be r e d u ced . 

( 2 )  The R e i d  Vapo r P r e s s u r e  ( RVP ) o f  the c r ude  o i l  h a s  a 
s ig n i f i c an t  ef fect on  the total  hyd r o c a r bon em i s s i o n s  
f r om both t h e  t r ans f e r  a n d  s t o r age  ope r at i o n s . I f  
po s s ibl � l owe r RVP c r ud e  o i l  c o u l d  be p r ocu r ed f o r  the 
SPR p r og r am a s  one me ans to reduce hyd r o ca r bo n  em i s s i on . 

( 3 )  The  maj o r  em i s s i on  s o u r ce f r om t a n k e r  t r a n s f e r s o f  
cr ud e  o i l  t o  s ho r e  f a c i l i t ies does  n o t  o c c u r  d u r i ng 
the a c t u a l  t r an s f e r , but  d u r i ng the f o l l ow i ng 
ba l l a s t i ng ope r a t i on o f  the emp ty tan k e r .  Th i s  i s  
d ue  t o  the d i spl aceme nt o f  hyd r o c a r bon vapo r s  f r om 
the emp ty tan k e r . M i n im i z i ng do c k - s i d e  ba l l a s t i ng 
o f  unl oaded t an k e r s  by pe r f o r m i ng the maj o r i ty o f  the 
ba l l a s t i ng on  the h ig h  seas  wo u l d  help p r event 
local emi s s i o n s . 
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C . 3 . 1 . 3 . 3  Current Regul ati ons 

Current regul ations restricting a i r  p o l lutant emi s s ions from 
al l operations nec e s s ary for the devel opment and use of the 
SPR fac i l ities c an be grouped i nto emi s s i ons regul ations and 
amb i ent a i r  qua l i ty standards . 

Emi s s ion Regul ati ons : Fede ral 

The USEPA has set New S ource Per formance Standards ( NSPS ) 
l imi ting al lowab l e  emi s s i ons for c ertain indsutri al fac i l ities . 
The s e  i nc lude s tandards fo r petrol eum refineries and s torage 
ve s s e l s  for petrol eum l i qu i ds . The NSPS for s torage ve s s e l s  
would impact the SPR p ro j ect a s  i t  app l ie s  to ve s s e l s  with a 
c apaci ty greater than 4 0 , 0 0 0  gal l ons ( 9 5 0  barre l s ) .  Thi s 
regul ati on doe s  not app ly to p re s sure ve s s e l s , subsurface 
c averns , porous rock re s e rvo i rs , o r  underground tanks under 
s ome conditi ons . 

The federal regu l ations fo r the s torage o f  l i qu i d  vo l ati l e s  
( 4 0 C F R  P art 6 0 ,  Subpart K ) *  are as fo l l ows : 

o I f  the true vapor pres sure ( TVP ) o f  the p etro ­
l eum l iqui d ,  as s to red , i s  equal to or greater 
than 78 mm Hg ( 1 . 5  p s i a ) but not greater than 
5 7 0  mm HG ( 1 1 . 1  p s i a ) , the sto rage ve s s e l l  sha l l  
b e  equ ipped with a flo ating roo f ,  a vapor 
recovery system o r  i ts equ ivalent . 

o I f  the TVP o f  the p etroleum l iqui d  as stored 
is greater than 5 7 0  mm Hg ( 1 1 . 1  p s i a ) ,  the 
s torage ves s e l  shal l be equ ipp ed with a vapor 
recovery sys tem o r  i ts equival ent . 

The SPR p rogram would emp l oy flo ating roofs on a l l  tanks in 
comp l i ance with the above regul ations . 

I n  December 1 9 7 6 , USEPA adopted an " emis s i on o ffset" p o l icy 
as p art o f  its " new source review" p ro cedures . Under thi s  
p o l icy new s ourc e s  are required to show that the i r  emi s s i ons 
p l u s  reducti ons in emi s s i ons from exi s ting sources required 
under the State Imp lementation P l an equal a net decrease in 
emi s s i ons . That i s ,  the new s ource shoul d  not del ay p rogress 
i n  achi eving the Nati onal Amb i ent Air Qua l i ty standard ( NAAQS ) .  
However thi s  regu l ation app l ie s  only to permanent onshore 

*The EPA is p roposing to require doub l e  s e a l s  on external 
flo ating roof tanks fo r whi ch construction is commenced after 
May 18 , 1 9 7 8 , FR Vo l .  43 No . 9 7 , p .  2 1 6 1 6 . 
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fac i l ities and i s  expected to exc lude new s ources with "poten­
ti al " emi s s i ons total ing l e s s  than 1 0 0  tons/year . Duri ng 
the initi al impl ementation o f  the SPR , the EPA determi ned 
that the o ffset pol icy did not app ly to SPR fac i l i ti e s  due 
to the temporary and intermi ttent nature o f  i ts as soc i ated 
emi s s i ons . DOE is currently coordinating with EPA to determine 
to what extent the precedent e s tabl i shed by thi s  dec i s i on i s  
app l i cab l e  to other SPR s i te s . DOE has been further advised 
by EPA that the o ffset policy i s  under revi ew and that a 
c l ari fication wi l l  b e  forthcoming in the near future . DOE 
wi l l  take any nece s s ary acti ons c ons i s tent with c l ari fication . 

Emi s s ion Regul ations : s tate 

Texas . I n  a review o f  the Texas I mp l ementation Plan ,  the 
USEPA determined that the p l an was inadequate for attainment 
and maintenance of the NAAQS for p articul ates in Houston,  
Ga lve ston , and other areas , and directed the s tate to submit 
a revised p l an . The USEPA also promulgated amendments to 
the current p l an such that a permit to construc t a new source 
in the Houston-Galve ston AQCR would not be i s sued unl e s s  the 
TACB dete rmined that the s ource would emi t re active hydrocar­
b ons at a rate of l e s s  than 3 lb/hr and less than 15 lb/day . 
Texas Regulation V ,  concerning the stor age and handl ing o f  
vo l ati le hydroc arbon compounds , requires flo ating roo fs and/or 
vapor recovery s ystems for sto rage ves s e l s  o f  vol ati le hydro­
c arbon compounds with c ap acities l arger than 4 2 0 , 0 0 0  gal lons 
( 1 0 , 0 0 0  barre l s ) .  unti l recently crude o i l  containers were 
exemp t  from thi s  requi rement . Under spec i al conditions , 
vari anc e s  may b e  granted to crude o i l  storage ve s s e l s  with a 
s torage capac ity o f  1 0 , 0 0 0  b arre ls or l e s s . Ship and b arge 
lo ading and unl oading is currently exempt from emi s s i on c on­
tro l s  and no restr ictions are foreseen for crude ; however , 
gasol ine emi s s ions woul d  probably be regul ated soon . 

Al though there i s  no hydrogen sul fide ( H2 S )  NAAQS ,  Rule 2 0 3  
o f  Texas Regulation I I  s tate s that no s ource may emi t H2 S 
such that net ground l eve l concentr ation i s  exc eeded : ( 1 )  
0 . 0 8 ppm averaged over any 3 0 -minute period i f  the downwind 
concentration o f  H2 affects a p roperty used for res identi al , 
bus ine s s  or commerc i a l p rupo s e s , or ( 2 ) 0 . 12 ppm i f  it a ffects 
only property used for other than r e s i denti a l , recreational , 
busine s s  or commerc i al purpo s e s , such as industrial property 
and vac ant tracts and range l ands not normally occup ied by 
people . 
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D u r ing the con s t r u c t ion  phase and , t o  a l e s s e r  exten t , d u r i ng 
the  op e r a t i o n a l  phase o f  the p r og r am ,  the S P R  p r o j e c t  wo u l d  
h ave t o  comp ly wi th R u l e  1 0 4  o f  T e x a s  Reg u l a t ion  I .  Th i s  r u le  
s t ates  t h a t  in  any S t and a r d  Me t r opo l i t an  S t a t i s t i cal  A r e a , 
wh e r e  the NAAQ S  f o r  pa r � i c u l a t e  ma t t e r  a r e  ex ceeded , no  f i ne 
ma te r i al may be h andled , t r an s p o r ted o r  s t o r e d wi tho u t  t a k i ng 
p r e c a u t ions  spe c i f i ed i n  the r e g u l a t ion . T h i s  r u l e  a l s o  
r e q u i r e s  me a s u r e s t o  p r event p a r t i cu l at e s  f r om be i ng a i r bo r ne 
when a r o a d  i s  us ed , cons t r u c t ed , al te red o r  rep a i r e d . 
Typ i c al  pa r t i c u l a t e  abateme nt techn iques  i n c l u d e  appl i ca t i on 
of w a t e r  or o i l to unpaved s u r f a c e s  or the r eq u i reme nt o f  
r ed u ced ve h i c u l a r  speed s . 

S eve r a l  s t a tes , i nc l ud i ng T e x a s  and Lou i s i ana , h ave d i f f e r e n­
t i a ted be twe en " r eact ive " hyd r oc a r bons and " l ow- re a c t i ve "  
hyd r o c a r bo ns . Th i s  app r oach wa s used as  a mo de l i ng t o o l  to 
d e t e r m i ne the amo u n t  of hyd r o c a r bon em i s s ion r e d u c t i o n s  
r e q u i r e d  t o  a t t a i n  t h e  ox i d a n t s t anda r d .  Howeve r ,  r e cently 
U S EPA h as fo und t h a t  almo s t  a l l  non-me thane hyd r oc a r bo n s  a r e  
pho tochem i c a l l y  r e a c t i v e  and t h a t  low- r e a c t iv i ty hyd r oca r bo n s  
eve n t u a l l y fo rm a s  many photochem i c a l  o x i d a n t s  as  t h e  
h igh ly- r ea c t ive hyd r o c a r bo n s .  There fo re , the po l i cy r eg a r d i ng 
hyd r o ca r bo n  r e a c t iv i ty may soon be mo d i f i ed .  

Lo u i s i ana . The Lou i s i a na S t a te Impleme n t a t ion  P l a n  r e g u l ates  
new s o u r ces o f  vo l a t i l e  hyd r o c a r bon compo und s ; howeve r ,  c r ude 
o i l has be en cons ide r e d  v i r t u a l ly u n r e a c t ive i n  the f o rma t ion  
o f  o x id ant s and  i s  t hus  exemp t ( LACC Reg u l a t ion  2 2 . 1 0 ) . The 
LACC h as i nd i c at ed , howeve r ,  t h at a pos s i ble mod i f i c a t i on 
t o  LACC Reg u l a t ion  2 2 . 1 0 t o  make th i s  re g u l a t i o n cons i s t ent 
w i th the Fede r a l  N S P S  wo u l d  r e q u i r e f l o a t i ng r oo f s  and 
vapo r r e co v e r y  sys tems for  tank s o f  the capac i ty pr e s e n t ly 
be i ng cons ide r e d  f o r  t h e  S P R  p r o j e c t . Lo u i s i ana a l s o  
r eq u i r e s  t h e  con t r o l  o f  f ug i t ive d u s t  l o s s e s  in  t h e  manne r 
desc r ibed p r ev i ou s ly by r eg u l a t ions  set  by the S t a t e  
o f  T e x a s . 

Lo u i s i ana c u r r e n t ly has  no re g u l a t ions  con t r o l l i ng s h i p  and 
ba r g e l o ad i ng and unl oad i ng op e r a t i o n s  and c u r r e ntly d o e s  
not  ant i c i p a t e imp l ement i ng any such  re g u l a t i o ns . S h o u l d 
t h e  U S EPA deem s uch  co n t r o l s  nec es s a r y  f o r  the AQCR t o  a t t a i n  
a n d  ma i n ta i n  t h e  NAAQ S , t he U S E PA may p r om u l g a t e  re g u l a t i ons 
f o r these op e r a t io n s .  Lou i s i a na ' s  I mpleme n t at ion P l an was 
decl a r ed i nadequ at e  by the U SE PA f o r  a t t a i nment and ma i nten­
an ce of the p r ima ry  NAAQS f o r  photochem i c a l  ox i d a n t s  and 
a r ev i s e d  p l an was submit t e d  by the S t ate in December , 1 9 7 7 . 
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Amb i ent Air Qua l i ty s tandards 

The NAAQS whi ch are l i s ted in Tab le C .  3 - 7 , . e s tab l i s h  primary 
and secondary standards . The primary s tandards have been 
set to protect the pub l ic he alth . The secondary s tandards 
p rotect the pub l i c  we l fare from any known or antic ip ated 
advers e e ffects of a pol lutant , inc luding e ffects on s o i l s , 
water , crop s , vegetati on , man-made mater i al s , animal s ,  w i l d­
l i fe , we ather , v i s i b i l i ty ,  c l imate , damage to and deterioration 
of property , and haz ards to transportati on , as we l l  as e f fects 
on economi c  values and on personal comfort and we l l -be ing . 

The s tate o f  Texas had not enacted any a i r  qua l i ty regu l ati ons 
mo re s tringent that the exis ting Federal Regul ations given 
in Tab l e  C .  3 - 7 with the excepti on of the additional regu l ation 
of H2 S menti oned earl i e r . Al though Lou i s i ana has promul gated 
stricter standards than the NAAQS , the stricter s tandards 
are not pres ently active ly enforced . Thi s i s  a direct result 
o f  the i r  intent o f  making the s tate S tandards cons i s tent with 
Federal l imits i n  the ne ar future . Tab l e  C . 3 - S  shows Loui s i ana 
Ambi ent Ai r Qua l i ty S tandards whi ch are in addition to tho se 
adopted shown in Tab l e  C . 3 - 7 .  

I n  1 9 74 the USEPA deve loped s tandards for the prevention o f  
s i gni ficant deteri oration . The s e  s tandards regul ate S02 ' 
and total suspended p articul ates in a manner dependent upon 
exis ting l eve l s  of amb i ent air qual i ty . The are a c l as s i fica­
ti ons are as fo l l ows : 

C l as s  I :  

C l a s s I I  : 

C l as s  I I  I :  

Any change in air qua l i ty would be cons i dered 
s i gnificant . 

Deteri oration normal ly accomp anying 
moderate we l l -contro l l ed growth would 
be cons i dered ins i gnificant . 

Deterio ration up to the National 
Standards would be cons i dered 
ins i gni ficant . 

I n  August 1 9 7 7 , the C l e an Air Act Amendment made provi s i ons 
in the s i gnificant deterio ration s tandards , ( Tab le C .  3 - 9 )  to 
cons i der other pol lutants inc l uding hydrocarbons , c arbon 
monoxi de , photochemical oxidants and nitrogen oxide s . The 
Amendment required EPA to conduct a study and to promulgate 
regul ations wi thin two years to prevent the s i gni ficant 
deterioration o f  a i r  qual i ty which would result from the 
emi s s i on o f  the s e  o ther p o l lutants . 
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The amendment a l s o  a l l owed var i ances from the Cl as s I sul fur 
dioxide increments to be granted for up to 18 days a year . 
Such a vari ance c an be granted through the approval o f  the 
s tate governor and the federal l and manager . Should the se 
two o ffices d i s agree on the advi s ab i l i ty o f  such a vari ance , 
the final dec i s ion woul d  be l e ft to the Pre s i dent and woul d  
not be sub j ect to j ud i c i a l  review . Vari ances o f  8 and 1 5  
percent from increments for both S02 and p articul ates i n  
C l a s s  I I  are as w i l l  b e  a l l owed i n  l ow and high terrain are as , 
respective l y . 
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Table C . 3 - 7 

N a t i o nal Ambi ent A i r  Q u a l i ty S t and a r d s ( a )  

P o l l u tant 

P a r t i c u l a t e  
M a t t e r ( b )  

S u l f u r  
D i o x i d e  

Ave r ag i ng 
T ime 

Annu al ( Geo­
__ me t r i c  mean ) 

2 4 - h o u r  

Annu al ( A r i th ­
me t ic mean ) --'----

2 4 -h o u r  

P r ima ry 
S t and a r ds 

7 5  ,u g /m3 

2 6 0  f,Lg  /m3 

8 0  f,Lg /m3 
( 0 . 0 3ppm ) 

3 6 5  f,Lg/m3 

Se cond a ry 
S t and a r d s  

6 0  ,u g /m3 

1 5 0  f,Lg/m3 

------- ------ ----- ( 0 . 1 4  � ___ ____ _______ _ 

3 - h o u r  

- --------- ----- ----- - -------

C a r bon 
Monox i d e  

P h o tochem i cal 
O x i d a nt s ( c )  

Hyd r o c a r bon s ( d ) 
( n onme th ane ) 

N i t r og e n  
D i o x i d e  

8-h o u r  

I - h o u r  

I - h o u r 

3- h o u r  

Annu al  ( A r i t h­
me t i c me a n )  

10 ,u g /m3 

- ----��------
4 0  f,Lg/m3 

( 3 5 ppm ) 

1 6 0  f,L g /m3 
( 0 . 0 8 ppm )  

1 6 0  f,Lg /m 3 
( 0 . 2 4 ppm ) 

1 0 0  ,ug /m3 
( 0 . 0 5 ppm ) 

1 3 0 0  f,L g /m3 
( 0 . 5  ppm )  

Same as  

P r ima ry 

Same as  
P r ima ry 

S ame as 
P r ima ry 

Same as  
P r ima ry 

( a )  A l l  s t a nd a r d s  ( o the r th an annual s t anda r d s ) a r e  spec i f ied  a s  not to  
be  e xce e de d  mo r e  than  once  pe r year . The me as u r eme nt me thods  a r e  
a l s o  s pe c i f i ed as  Fede r a l  Re f e r e n ce Methods . The a i r  qua l i ty 
s t a nd a r d s  and a d e s c r ipt ion  o f  the r e fe r e nce metho d s  we re pub l i s h ed 
o n  Apr i l  3 0 ,  1 9 7 1 i n  4 2  CFR 2 1 0 , r e cod i f ied  to 4 0  C FR 5 0  on  
Novembe r 2 5 ,  1 9 7 2 . 

( b )  T h e  second a ry ann u a l  s t anda r d  ( 6 0  f,L g /m3 ) i s  a qu i de to be u s ed in  
a s s e s s i ng impl eme n tat ion pl ans to ach ieve the 2 4 - h o u r  secondary 
s t a nda r d . 

( c ) E xp r e s sed as  o z o ne by the Fe d e r a l  Re f e r ence Method . 

( d )  T h i s  NAAQS i s  f o r  us e  as  a g u ide i n  dev i s ing imp l ementat ion pl ans 
to ach ieve o x i d a nt s t anda r d s . 
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Ta ble C .  3- 8 

L o u i s ian a  Amb i e nt A i r  Q u a l i ty S t and a r d s  in  Add i t ion to NAAQS ( a )  

Po l l u t an t  

D u s t f a l l  

Ave r ag i ng 
T ime 

1 mo nth 

P r ima ry 
S t a nd a r d s  

2 0  t o n s / s q . m i l e 

Seconda ry 
S t anda r d s  

c 0 e IiI en t --------AnnuaI-(Ge 0=--------(r:6-coh7T�ooo-------- ------ -
o f  H a ze me t r i c  me a n )  l i near f e e t  

S u l f u r  
d i ox ide  

S u l f ur Ac id  
M i s t , S u l f u r  
T r i o x ide o r  
any c omb i na­
t i o n  the r e o f  

T o t a l  
O x i d an ts  

An n ual  ( A r i t h­
me t i c  me a n )  

2 4 - h o u r  

An nual ( A r i t h­
me t i c  me a n )  

2 4 - h o u r  

Annu al  ( A r i th­
me t i c  mean ) 

2 4 - h o u r  

Annu al  ( A r i t h­
me t i c  mean ) 

4 - h o u r  

0 . 7 5 coh /l , O O O  
l i nea r feet 

1 . 5 0 coh/l , O O O  
l i ne a r  feet 

6 0  ,ug/m3 

_______ ______ ( 0 . 0 3 �_ 

s o  ,u g /m3 
( 0 . 0 3 ppm ) 

2 6 0  ,ug /m3 
( 0 . 1 0 ppm )  

-- -- -:;:3---------- ----3 6 5,ug /m 
( 0 . 1 4 ppm )  

5S . S,ug/m3 5 S . S,ug /m 3 
( 0 . 0 3 � _______ __ ____ _ 

9 S . 0,ug/m3 5 S . S,ug /m3 
( 0  . 0 5  ppm ) ( 0  • 0 5  ppm ) 

( a )  A l l  s t a nd a r d s  ( o the r than annu al  s t anda r d s ) a r e spe c i f ied  a s  no t 
to be exceeded mo r e  than  once pe r ye a r . The me a s u r eme nt  me thods 
a r e  also sp e c i f ie d  as  Fede r a l  Re fe re nce Methods . The a i r  qu a l i ty 
s t anda r d s  and a de s c r i p t i on of the r e f e r e nce me thods  we re 
publ i s hed on  Ap r i l 3 0 , 1 9 7 1 in 4 2  C FR 2 1 0 , r e co d i f ied to 
40 C FR 5 0  on  N o vembe r 2 5 ,  1 9 7 2 . 
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Table C . 3 - 9 

S t a nd a r d s  fo r the P r event i on o f  S i g n i f icant 
Det e r i o r a t ion i n  a C l a s s  I I  A r e a  

CONCENTRAT ION L I M I TS I (�g/m3 ) 

POLLUTANT 3 -HOUR2 2 4 -HOUR 2 
-"-- -----------------"---

P a r t i cu l a tes 3 0  

7 0 0  1 0 0  

1 .  Mean v a l u e s  ( a r i t hme t i c  e x c ept a s  noted ) . 

2 .  S e cond h ig h e s t  v a l u e  obs e r ved . 

3 .  Ge ome tr i c  me a n .  
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C . 3 . 1 . 3 . 4  Amb ien t  A i r  Q u a l i ty Impact 

The f o l low i ng p a r ag r ap h s  d i s c u s s  the r e s u l t s  of the mod e l i ng 
a n aly s i s  and amb ien t  a i r  qua l i ty impact conducted f o r  each 
s i g n i f icant s o u r c e at We st H ac k be r r y d u r ing the co n s t r uct ion  
p h as e . T h e  mod e l ing cons i s ts o f : ( 1 )  the  u s e  o f  th e mod e l  
PTMAN t o  p r e d i c t  the f r equ ency o f  o c c u r r e nce of v i o l a t i o ns o f  
app l i c a b l e  stand a r d s  and the d i s t r ib u t i o n  o f  po l l u t ant con­
c e ntr at i o n s  at downw i nd r e c eptor  locat i o n s  and ( 2 )  the 
pr ed i c t i o n  of annual cent e r l i n e  po l l utant g r ound level 
concent r at i on s  by the model CDM ut i l i z ing n e a r by h i s t o r i c a l  
meteo r o l o g i c al  da ta . 

T h i s  app r oach i s  emp l oyed  f o r  a l l  i d e n t i f i a b l e  s o u r ce s  except 
tho s e  wh ich  h av e  a neg l i g i b l e  imp a c t  on a i r  qual i ty ( e . g . , the 
salt dome s t o r ag e  cav i ty )  or  tho s e  who s e  e r r a t i c na t u r e ma k e s  
t h e  u s e  o f  the G a u s s ian mo d e l i ng app r oa c h  i r r e l evan t ove r a 
s h o r t- t e rm ave r ag i ng pe r i od . Many o f  th e ac t iv i t i e s  pl anned 
f o r  th e c o n s t r uct ion  ph a s e  a r e  ind icat ive of th i s  l a tte r type 
of s o u r ce . For e x ampl e ,  f ug i t i v e  d u s t  l o s s es due to the u s e  o f  
h eavy-d u ty con s t r uct ion  equ ipme nt d u r ing s i te  p r ep a r a t i o n  a r e  
s p r ead ove r a l a r g e  a r e a and o c c u r  int e r m i ttently a t  v a r i a b l e  
em i s s ion  r a tes . S u ch  a so u r c e cannot b e  r e l i ably mo del ed o v e r  
the s ho r t- t e rm ; howeve r ,  i t  can b e  r e as o na bly i n c l u d ed in t h e  
annual  mo d e l i ng anal y s i s  t h r o u g h  th e u s e  o f  CDM i n  co n j un ct ion  
w i th s impl i fy i ng po int- s o u r ce a s s ump t i on s . Other  s o u r c e s  h av e  
be en d i s c u s s e d  s o l e l y  in  te rms o f  annual tonnag e em i s s ion 
r a tes . S o u r c e s  h and l e d  i n  th i s  manner i n c l u d e d : ( 1 )  the  u s e  
o f  pav e d  and unpaved r o ads) and ( 2 )  t h e  u s e  o f  h e avy and 
l i g h t- d u ty v e h i c l e s . 

U n abat ed annual em i s s ions  f o r  t h e s e  l a t t e r  s o u r c e s  a r e  p r e s ented 
i n  Tabl e  C. 3 - 5 o f  s ec tion ( . 3 . 1 . 3 . 1 .  The  u se o f  paved a nd u npaved 
r oa d s  acc o u n t s  f o r  l e s s  than 5 pe r c ent o f  the  c o n s t r u c t i o n 
p h a s e  p a r t icul ate  em i s s ions  and the v a s t  maj o r i ty o f  th i s  total 
( e . g . , 3 0 0  ton/y e a r ) is r e p r e s ented by the  u s e  of unpaved 
s u r f ac e s . T h e s e  em i s s ions  can be f u r the r m i n im i z e d  by the u s e  
o f  control methods with e f f i c i enc i e s  ranging from 2 5  percent to 
8 0  percent ( EPA , 1 9 7 6 ) . Contro l techn i q u e s  incl ude  t h e  a ppl icat ion 
of water , chemic a l  treatment and speed contro l . The l atter 
approach can b e  q u i t e  e f f e c t ive . The impact o f  the s e  emi s s ions  
is  q u ite local ( i . e . , 40  percent of  the tota l  wou ld fall  O�f within 
0 . 5  km rad i u s ) and is i n  comp l i a n c e  with pr imary ( 2 6 0  � g /m ) a ir 
q u a l i t y s tandards for part i c u l at e s . 

Combu s t ion  contam i nants wo u l d  r e s ul t  d u r i ng c o n s t r uct i on d u e  
to t h e  u s e  o f  he avy and l i g h t  d u ty v e h i c l e s . A s  ind i cated in 
Tab l e  C . 3 - 6  of Sec tion C . 3 . 1 . 3 . 1  thi s  ac t ivi ty would account for 
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a sma l l  po r t ion o f  the combu st i on co ntam i nants em i t ted d u r i ng 
c o n s t r uc t i on . The imp act o f  these s o u r ces  w o u l d  be we l l  
d i spe r s ed o v e r  t h e  con s t r u ct i o n ar eas and the ove r a l l  imp act i n  
te rms o f  amb i e nt a i r  qual i ty w o u l d  be i n s ign i f i c ant . 

The model in g  i nd i c at es that the 3 - h o u r  s tandard for non-me thane 
hyd r oc a r bo n s  wo u l d  be v i o lated w i th i n one k i lometer of the 
s o u r c e w i th a max imum an nual f r eque ncy of app r o x imately 
1 per cent . 

D u r i ng the con s t r u c t io n  phase , the s t o r a g e  and tr eatment tan k s  
w o u l d  be p a i nt ed . P r i o r  to pa in t ing , the tank s u r f a ce s wo u l d  
b e  p r ep a r ed t h r o u g h  the appl i c a t i o n  o f  s u r face abr as i ve s . 
S h o r t-te rm mode l i ng in d i c ates that the 2 4 - h o u r  par t i c u l ate 
s t and a r d  w o u l d  be v i o l ated out to a downw i nd d i st ance of 1 
k i lometer,  o r  we l l  w i th in  pr obable plant s i te bo unda r i e s . The 
appl i cat fon  of pa i n t wo u l d  r e s u l t  i n  a v i o l a t i on of the 3 - h o u r  
NMHC s t and a r d  o u t  t o  a downw i nd d i st anr.e o f  appr o x imately 4 
k i l ometer s as  i nd i ca ted in  F i g u r e  � . 3 - 1 2 . F i gu r e  C . 3 - 1 2 repre sents 
c o nd i t i o n s  at the S u n T e r m i nal} but the d i s t r ibut i o n  is  a l s o  
pe r t i nent t o  t h e  dome s i te . T h e  max imum f r equency o f  v i o l at ion  
w o u ld  amount to  r o u g h l y 1 per cent o f  the t ime an n u a l ly and 
w o u l d  o c c u r  to the we st of the dome and S u n  T e r m i n al  s i t es . 
The pred i cted f r eque ncy o f  v i o l a t i ons  i s  based upon the u s e  o f  
a nnu al  me te o r o l og i c a l  d a t a . The actual  pa int ing  p r o c e s s  w o u l d  
r eq u i r e  l e s s  th an o n e  month a t  e a c h  l o c a t i o n, a n d  the actual  
imp act wo u l d  be a f unct i o n  o f  the  mete o r o log i c al cond i t i ons . 
Th e  i nd i c a ted v i o l a t i o n s  may be l im i t ed to w i th in the pr obable 
p l ant s i te bo un da r i e s . 

L o ng -te rm o r  ann u a l  po l l u tant g r ound-level concentr at i o ns wo u l d  
b e  i n s ign i f i c a nt f o r  co n s t r uc t i on phase act i v i t i e s  w i th th e 
e x c ept i on o f  l a r ge s c a l e  land c l e a r i ng op e r a t io n s  at the dome 
a nd  S u n T e rm i nal l o c at i ons . C a l c u lat i o n s  h ave be en pe r f o r med 
L o r  the se locat i o n s  u s i ng a po i nt-s o u r c e app r o x ima t i on .  The 
mod e l in g  r e s u lt s  are pre s ented i n  F i gu r e s  C. 3 - l 3  and C . 3 - l 4 � they 
ind i c ate that the Federal primary standard for p ar t i c u l at e s  wou l d  
b e  excee d e d  within approx imate ly 1 k i lometer o f  the con s truct ion 
� r ea s  at both l o c a t i ons . These v i o l a t ions  wo u l d  be l im i t ed to 
w i th i n  the pr obable plant s i te bo unda r i es . I n  add i t i o n ,  the 
c a l c u l a t i o n s  a r e  based upon un abated em i s s i on r ates . The US EPA 
( E PA , 1 9 7 6 )  i nd i c ates  that an e f f ect i ve wate r spr ay i ng p r o g r am 

w o u l d  r e d u c e  em i s s i o n s  by 5 0  per cent . Such  a p r o g r am i s  
p l anned fo r the We s t  H ac k be r r y  c o n s t r u c t i on s i tes , and it i s  
ant i c i p ated that the r e s u l t ant level o f  pa r t i cu l ate em i s s io n s  
w o u l d  b e  in  compl i a nce w i th the appl i c able s t anda r d s . 
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Annual Frequency o f  Oc c u r r e n c e  ( % )  
o f  V i o l at i o n s  o f  t h e  3 - ho u r  NMHC 
S t a nd a r d  f o r  Tank P a i n t i ng at t h e  S u n  
Te rmi na l  for a l l  Texoma S i te s  During 
the Con s truction Pha s e *  
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D i s t r ibut i o n  v.Dulc1 b e  i dent i c a l  a t  t h e  We st  
Hackberry Dome Site  
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SCALE: 1 em » 5 km 

25 km 

A n n u a l  A v e r a g e  P a r t i c u l a t e  Ground 
Leve l Co nc en t r a t i o n s  ( W g / m 3 ) f o r  
t he S u n  Te rmi n a l  f o r  a l l Texoma 
S i t e s  Dur i ng the C o n s t r uc t i o n  P h a s e  
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t h e  Dome S i t e  D u r i n g  t h e  Co n s t ru c t i o n  
P h a s e  a t  W e s t  Hackberry 
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I n  summary , the cons truction o f  SPR fac i l i ti e s  at the We s t  
Hackb erry dome and Sun Termi nal s i tes would prob ab l y  not 
result in o ffs i te viol ations of the app l i c ab l e  amb i ent a i r  
qu ali  t y  standards . With the p o s s i b l e  exception o f  the 
p ai nting o f  the pro j ect s tor age and treatment tanks , a l l  
i ndi c ated viol ations woul d  b e  wi thin the probab l e  p l ant s i te 
b oundaries . Maximum cons truction-phas e impact on local amb i ent 
a i r  qua l i ty c an be attributed to : ( 1 )  tank prep ar ation and 
( 2 )  l and p reparation acti vi ties . The remai nder o f  the 
cons truction pha s e  sources are mob i l e  and are fairly wide l y  
di s tributed . A s  a result , the i r  impact o n  amb i ent a i r  qu al i ty 
tends to be very local and o f  a short dur ation . Such s ources 
inc l ude vehicular us age and are c onservative in that they do 
not include the use o f  ab atement technique s .  
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C . 3 . 1 . 4  No i se 

C o n s t r u c t i o n  ac t i v i ty a s s o c i ated w i th the we s t  H a c k be r r y 
p r op o s e d  e x pans i o n  s i te cont r i bute  to ac o u s t i c a l  i mpacts 
for  r e s i den t i a l , r e c r e a t i onal , f a r m i ng; and othe r l and- u s e  
a re a s  i n  t h e  H ac k be r r y a n d  We s t  H a c k be r ry a r e a  d u r i ng th e s i te 
p r e p a r a t i o n . The p r i n c i pal a r e a s  wh i ch h ave bee n  i d e n t i f i ed 
f o r  co n s t r u c t i on act i v i t i e s  a r e : 

1 .  O i l  S to r age S i te A r e a  

2 .  P i pe l i ne Co r r i do r s  

3 .  T e r m i nal and D o c k  Ar e a .  

An as s e s sment o f  no i s e i mp acts at th e s e  l o c a t i on s  i s  g i ven i n  
the p a r a g r aphs  wh i ch f o l l ow . For  a n  expl anat i on o f  te r m i n o l ogy , 
p r opag a t i o n mod e l , and n o i s e  i mp act g u i d e l i ne s , see Append i x  F . 

O i l  S to r ag e  S i te A r e a  

T h e  p r o p o s e d  expans i on a r e a  f o r  the We s t  H a c k be r r y s i te would 
r e qu i r e  f i fteen ( 1 5 )  add i t i o n a l  c av e r n s  on the 1 6 0  a c r e s  
a d j acent t o  th e E S R  s i te ,  app r o x i mate ly 1 . 8  m i l e s  o f  new 
r o adway s ,  and p ip e l i ne connec t i o ns to the add i t ional  cave r ns . 
N o  new co n s t r u c t i on i s  p l anne d f o r  cent r a l  p l ant f a c i l i t i e s , 
p ump s , pump bu i l d i ng s , tank age , cont r o l  b u i l d i ng , etc . The 
c u r r e n t p l an wo u l d  h ave the f ac i l i t i e s  c o n s t r ucted for  the 
ESR s e rve also for  the expa ns ion  a r e a .  The cont r i bu t i ng 
no i s e  s o u r c e  at the s t o r age s i te a r e a  d u r i ng s i te p r epa r a t ion  
would be a i r  comp r e s s o r s ,  t r u ck s ,  d i e s e l  eng i ne s , d r i l l 
r i g s , conc r e te mi xe r s  and g e ne r al  co n s t r u c t i on� r e l ated 
e q u ipment . N o i s e l e ve l s  typ i c al of  th i s  equ ipme nt a r e  
g i ven i n  T a ble F- 2 o f  Append i x  F . T h e  eval u at i o n  o f  the 
cons t r u c t i on no i s e s o u r ce s  i nd i cates  th at d i e s e l  eng i ne s  
would p r o v i de th e mo s t  co n s i s t ent s o u r ce o f  no i s e a n d  that 
d r i l l i ng e q u ipment w i l l  c r e ate the peak s o u nd l e v e l s .  The 
a r e as ad j ac ent to the s t o r age s i te are spar s e l y  
popu l a ted mar s h l a nd s .  A s s um i ng both d a y  a n d  n i g h t  t ime 
d r i l l i ng ac t i v i ty o f  two d r i l l  r i g s , i t  i s  e s t i mated th at 
the eq u i v al en t  s o u nd l e v e l  con t r i bu t ion  ( Le ) o f  th e s i te 
p r e p a r a t i o n  act i v i ty would be no mo r e  th an 55 d e c i be l s  ( dB )  
at 2 , 0 0 0 feet  f r om the cente r o f  th e s i te . The con t r i b u t i on 
o f  stor age- s i te c o n s t r u c t i on act i v i ty to annual  d ay-n i gh t  
l e ve l s  ( Ld n )/ as s um i ng 6 mo nths o f  d r i l l i ng ac t i v i ty) i s  
e s t imated to be no mo r e  th an 5 5  d B  at 2 , 0 0 0  fee t f r om the 
c ente r of the s i te . 
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P i pel i ne Co r r i d o r s  and B r ine  D i spo s al A r e a  

T h e  o i l  d i s t r i bu t i o n  p i pel i ne be tween we s t  H a c k be r r y and 
the Sun O i l  C ompany te r m i nal at Nede r land , Texas  would 
s e r ve a l so f o r  the e xp ans ion of we s t  H ac k be r r y s t o r age 
s i te . T h e r e f o r e ,  no new p ipel i ne co r r i d o r  con s t ruc t i o n 
ac t i v i ty fo r o i l  d i s t r ib ut i on w i l l  be r e qu i r ed f o r  the 
We s t  H ackbe r ry s i te e xp ans ion . 

The propos ed brine p i p e l i ne i s  2 9  m i l e s  i n  l e ngth ; an 
alternati v e  route is 2 7  mi le s . P i p e l i n e  cons truc tion 
consi s ts o f : ( 1 )  exc avation ; ( 2 )  la\) ing of pipe ; ( 3 )  
w e l d i ng , and ( 4 ) f i n i s hing operations . Except at the 
town of West H ackb erry and at the Gu l f  coas t l i ne the areas 
trave r s ed by these propo s ed pi p e l i ne routes are large ly 
uni nhab i ted region s . Tab l e s  F- 2 a nd F- 3 i n  App e nd i x  F s how 
e quipment typ i c a l  for p i p e  cons truct ion equipment . A s s uming 
daytime ac tivi ty only , i t  i s  e s timated that p i pe l i ne 
cons truct ion noi s e  woul d  contribute no more than 5 5  dB to 
the equiva l ent s ound l eve l ( Ld ) at a d i s tanc e o f  5 0 0  
f e e t  from t h e  p ip e l i n e  right-o¥-way . The  annual ( Lo ) l ev e l s  
a l o n g  the pipe l i n e  a r e  not expec ted t o  b e  af f e c t e d  o�c aus e 
o f  the r e latively s hort p er iod of construction ac tivity 
at speci f i c  s i t e s . 

T e r m i nal and D o c k  A r e a  

Al th ough a n e w  tank e r  d o c k  w o u l d  not b e  spec i f i c a l ly 
r eq ui r e d  fo r t h e  S P R  p r o g r am ,  an a s s e s sme nt o f  one 
add i t ional  new tan k e r  d o c k  is be i ng i n cl uded in th i s  do cu­
me nt . The new d o c k  would be adj acent to s im i l a r do c k s  
N o s .  3 and 4 cur r e n tly unde r co n s t ru c t i o n  o f  the N e c h e s  
R i ve r  a t  the Sun T e r m i nal . The con s t r uc t i on o f  a n  add i t ional 
dock and te r m i n al fac i l i t i e s  would con t r i b ute to the g e ne r a l 
n o i s e  o f  un load i ng ope r a t i ons  at e x i s t i ng t e r m i nal on the 
N e ch e s  R i ve r . The p r e d om i nant d o c k  and t e r m i nal con­
s � r uct i o n  �o i s e s  are

,
e xp e c t e d  to be f r om p i le d r i v i n g and 

d l e s e l  eng l ne ope r a t l o n s . Table F- 2 in  Append i x  F show s  
s ound l e ve l s  typ i c al o f  th i s  equ ipment . I t  i s  e s t ima ted 
t h at no i se f r om cons truction would con t r i bute 6 4  dB at 
app r ox i mate ly 2 0 0 0  f e e t  f r om the d o c k  co n s t ruct i on s i te .  

Summary o f  No i se Impac t s  

N o i s e  impacts f r om t h e  con s t ruct ion a s s o c i at e d  w i th the 
s i t e  p r ep a r a t ion for the West H ac k be r ry e xpans ion a r e  
summ ar i z e d  i n  Table C . 3 - 1 0 .  
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Table C . 3 -1 0  S umm a r y  o f  S o u nd Level  C o n tr i bu t i on s  ( dB ) 
f r om C o n s t r u c t i o n  Act i v i t i e s  f o r  th e 

West H a c k be r r y  E xpa n s i on 

D i s t ance f r om 
Con s t r u c t i o n  S i te L eq Ld n  C e n t e r  o f  S i te 

S t o r a g e  S i te A r e a  < 5 5  < 5 5  2 , 0 0 0 ' 

P i pel i n e C o r r i d o r s *  < 5 5  < 5 5  5 0 0 ' 

T e r m i n a l  a n d  D ock  A r e a *  6 4  < 5 5  1 , 8 0 0 ' 

* A s s um e s  d ayt ime ac t i v i ty only . 
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C . 3 . 1 . S  spec i e s  and Ecosys tems 

C . 3 . 1 . S . 1  D i spl acement/Leaching Water Sys tem I mpacts 

Dredging in Bl ack L ake woul d  de s troy benthic fauna where the 
p ip e l i ne trench i s  to be located . The l o s s  i s  not expected 
to be s i gni fi c ant becaus e the location o f  the p ipel ine trench 
would be within the are a previ ous l y  di s turbed by the l aying 
o f  the o i l  p ipel ine . Benthi c organi sms whi ch would be ki l l ed 
inc lude c l ams ; polychaeta worms ; amphipod crus tace ans ; nematode 
worms ; mi croscopic organi sms such as protozoans , roti fers , 
harp acti c o i d  copep ods , di atoms , b acter i a ,  and fungi ; and 
perhap s a few crab s  and shrimp . Vi sual ly-ori ented fish and 
o ther mob i l e  animal s  ( whi te and brown s hrimp , b lue and other 
c r ab s , Atl antic cro aker and menhaden ) woul d  temporar i l y  vac ate 
the area of the dredging activi ty and the more turb i d  porti ons 
o f  the turb i di ty plume . Feeding would a l s o  decre ase in these 
areas as the denuded bottom woul d  have few organi sms suitab l e  
a s  f i s h  food for s everal months . F o r  a short period , the 
nutr i ents p l aced in the water column due to the agi tation o f  
the bottom s ub s trate would stimul ate p l anktonic and ep iphyti c  
p l ant growth . Thi s incre ase in productivity , however would 
not b e  great enough to o ffset the l o s se s  whe re the trench i s  
dug . I t  i s  expected that one to two years woul d  be required 
for the stab i l i z ation and recol oni z ation o f  the bottom hab i tat . 

No rth o f  the l ake , p ipe l i ne cons truction woul d  impact 2 0  acres 
o f  mars hl and/open water hab i tat . Re l e a s e  of spec i fi c  toxic 
mater i a l s  into the water column c annot b e  predi cted as water 
and s ediment qua l i ty data for the marshes are no t avai l ab l e . 
However , because o f  the ab s ence o f  apprec i ab l e  currents , the 
turb i di ty incre ase and di s s o lved oxygen decrease would b e  
i ntens i fied at the cons truction s i te . Vegetation whi ch would 
b e  affected cons i s ts mainly o f  b l ack rush and wi regras s .  

An important concern i n  the p ipel ine cons truction would be 
the integri ty o f  the levee whi ch would be cro s s ed b e tween 
the marsh and the dry l and management area north of the mars h .  
B l owouts , which are l arge b re ache s i n  levee s , would have a 
d i s a s trous e ffect on the b i o ta o f  the p a s ture by a l l owing 
s a l i ne water to flow into the are a . The bre ache s norma l l y  
o ccur as a result o f  s to rm damage , b u t  inappropri ate c ons truc­
t i on techniques c an a l s o  bring about s imi l ar imp acts . As a 
wo rst case , i f  a b l owout occurs in the levee separating the 
marshes north of Bl ack Lake with the pasture , recovery o f  
the management are a vege tation may take a s  long a s  3 years . 

E xcept for 
management 
ecological 
Duri ng the 

the p o s s ib i l i ty o f  b l owouts , 
area would be l e s s  s evere 
hab i tat through whi ch the 

imp ac ts to dry l and 
than to any o ther 

p ipel ine woul d  cros s . 
trench , c attle would digging o f  the p ipel ine 
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be excl uded from the immedi ate are a and , during the winter , 
waterfowl woul d  not feed where p ipel aying activities are taking 
p l ace . Duri ng the hunting season i n  November and December , 
thi s are a i s  no rma l ly opened for 1 5  to 2 0  hunters for approxi ­
mate ly 1 0  out o f  5 0  days ( Lowery , 1 9 7 7 ) .  Construction over 
thi s  area during the s e  months would di s rupt thi s  recre ati onal 
activity . Disposal of the spo i l  from the burial  of the raw 
water p ipel ines would "al s o  resu lt i n  direct de s truc tion o f  
o rgani sms i n  the management are a . Pasture pl ants ( e as te rn 
b acchar i s , macartney ro se , rattl ebox , b l adder pod , yankeeweed , 
smutgras s , bushy brooms edge , and others ) and trees ( l ive o aks , 
tal l ow tree s , hackb erry , and pri ckly- as h ) would b e  the vegeta-. 
tion a ffected . S o i l  animal s such e arthworms , i nsects , proto­
z o ans , and mites ; s o i l  fungi ; s o i l  b acter i a ;  and s o i l  a l gae 
would a l s o  b e  a ffected . 

Noi s e , cons tructi on acti vi ty , and the overall increase o f  
human activity would disc ourage u s e  o f  the dry l and are a s  b y  
w i l dl i fe s uch a s  s ong and field b i rds , rabb i ts , opo s s ums , 
s kunks , and raccoons . A sma l l  number o f  b ird and mice ne s ts 
and perhap s ne sts o f  other sma l l  mammal s would prob ably be 
de stroyed . S ome individual sma l l  terre str i al vertebr ate s 
such as toads , s a l amanders , box turtl e s  and l i z ards would b e  
k i l l ed . 

Even though the cons tructi on right- o f-way 1 S  7 5  feet , the 
onl y area to rece ive a s i gni fi c ant imp act would be a s trip 
approximate ly 25 feet wide where the pipel i ne trench is dug 
and the temporary spo i l  b ank i s  loc ated . Afte r the s o i l  i s  
repl aced i n  the trench and reseeded with gras s es , approximate ly 
6 months to one year woul d b e  required for recovery of the 
area depending on the time o f  year o f  cons truction . As suming 
a 2 5 - foot wide s trip al ong the p ipel ine route woul d b e  unavai l ­
ab le for food producti on for c attl e , approximate ly 1 5 . 6  acres 
woul d be excl uded from use . 

The excavation o f  1 1 7 , 5 0 0  cu . yds . o f  material for the intake 
and b arge s l ips on the I ntracoastal waterway wou l d  increase 
the amount of s o l i ds suspended in the water column . The s i z e  
o f  the turb i di ty plume from thi s  a c t iv i ty would depend on 
s everal environmental factors whi ch would be i nte racting during 
the time o f  constructi on ( i .  e .  tides , i nput from freshwater 
s treams , winds , b arge tra f fi c ,  etc ) . Visually-ori ented fish 
s uch as Atl antic croaker , and the s e a  trout which were found 
in numbers at least as great as found in o ffshore coastal 
waters would temporar i l y  vac ate the area . The b lue crab was 
a l s o  found in l arge numbers and would al s o  be advers ely 
a ffected by incre ased turb i di ty .  Benthic organi sms , such as 
the marsh c l am ,  wou l d  su ffer incre ased morta l i ty due to s i l ta­
tion . I n  general , however , because of the rel ative l y  poor 
aquatic env ironment i n  the I ntracoastal Waterway , the proposed 
additional dredgi ng would not s i gni fi cantly a ffect the b i ota 
in the are a . 
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C . 3 . l . S . 2  Brine Di spo sal  System Impacts  

Proposed Br ine D i sposal Route 

Ecological impact s  of construct ion of the brine dispoal system 
inc lude direct de struct ion of  organi sms , general disturbance of  
wildl i fe , and habitat degradat ion due to disper sed sediments 
and contaminants . Brine l ines connect ing the storage cavities  
onsite  at we st Hackberry salt  dome would be  laid together with 
raw water and o i l  di str ibution l ines . The impacts of construct ing 
the ons ite br ine pipe l ine s would be the same as those a lready 
di scus sed above in connect ion with leaching/di splacement water 
p ipel ines ( Section C . 3 . l . S . l ) 

Impact s  on biota from cons truct ion of the brine l ine to the 
Gul f  from the storage s ite would be s ign i f icant because of the ir 
extent and duration . They constitute d i srupt ion along much of 
the length of a unique e s tuar ine area for a per iod e s t imated at 
more than a ye ar . T ime periods required for biotic recovery 
pre sented in the stepwise descr ipt ion of cons truction impacts 
to biota be low are conservat ive estimate s, although not de finit ive 
wor st cases . 

Construct ion of the brine l ine from the c entral p lant to the 
east would destroy nonmob ile and s l ight ly mob i le pasture organ isms 
in the path of the pipe l ine and increase eros ion and sedimentat ion . 
The pasture organisms present are similar to those descr ibed above 

in re lation to the storage s ite ( Se ction C . 3 . l . S . l ) . The 
mar s h  and canal system in the vicinity o f  the dome would a s s imi late 
the sma l l  and trans ient increased sediment load with l ittle e f fect 
on the organi sms pre sent . The marsh vege tation i s  dominated by 
black rush and wiregra s s .  White and brown shrimp , b lue and other 
crabs , Atlantic croake r , red drum , menhaden ,  c l ams and po lychae te 
worms , are present ( along with other anima l s ) in the canal-marsh 
system during at least some parts  of the year . 

P ipel ine cons truction acro s s  sma l l  drainage channe l s  in this 
section of  the route would probab ly cause sl ight incre ases  in 
turbidity and sedimentat ion in the adj acent channe ls  with which 
the dra inage c hanne l conne ct s . Sediment transport would oc cur 
in con j unction with rain . The increased turbidity could reduce 
product ion by submerged aquatic plants whi le the a s soc i ated 
nutr ient enrichment could ultimate ly stimulate plant production . 
Submerged plants are not preva lent and are l argely l imi ted to a 
few benthic a lgae . Some f i sh probably would avoid the area of  
increased turbidity , and benthic anima l s  might be physio logical ly 
harmed or the ir microhab itats degraded by depo s i t ion of sediment . 
Aquatic  impacts  would be sma l l  and short-term . Trees which are 
preva lent in the area inc lude such spec ies a s  l ive oaks , chinaberry , 
hackberry , pr i ckly-ash , and tal low tree s .  Eastern bacchar is  and 
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maccartney rose are part o f  the shrubbery vegetation . Pasture 
gra s s e s  include spec ies such as goatweed , I nd i an gra ss , pra i r i e  
wi ldgra s s , Bermuda gra s s , smutgras s , and othe r s . Soil  anima l s  
such a s  earthworms , insect s , protoz oan s , and mites ; s o i l  fungi ; 
soil bac te r i a ; and soil  algae would be k i l led by constructing 
the pipel ine through dry l and areas . Although bushes and tree s 
would require several growing seasons to recover to pre­
con struction condition s , a ground cover of weeds , gras s e s , and 
shrubs would probably be we l l  establi shed by the end of one 
growing s eason . 

Increases in the sediment load where the l ine would cros s aquatic 
environments would directly impact bentho s , fish and p l ankton 
( inc luding migratory larval forms ) . In addition , the dredging 

would initia l ly destroy most of the benthic organi sms a long the 
pipe l ine route . Such benthos , f i s h , and pl ankton are l i s ted above 
in connection with Stark ' s  Canal and water channels  to the north 
of Stark ' s  C anal . 

Con struc tion o f  the brine l ine to the west o f  the Calcas ieu S hip 
Channel would impact organ i sms in the mar s hland and marsh channels  
in We st Cove o f  Calcasieu Lake ; and in dry grass land , s andy areas  
and mar shes near  the  coast . 

Land denuded o f  vegetation along thi s  north-south section o f  the 
brine route would be re-vegetated within 1 to 2 year s . Direct 
impacts to pl ankton and benthos would be re latively short-l i ved 
away from the dredged area , but e f fects on future population s i z e s , 
age structur e s , and dynamic s  could pers i s t  for two year s or longer . 
The food o f  estuarine f i sh could be somewhat r educed in amount/ 
whi ch could bring about a s l i ght dec l ine in the ir number s .  On 
the other hand , enrichment of the impacted estuar ine waters with 
p l ant nutrients would be expected to stimulate pr imary produc tion 
( formation of new mate r i a l  by plants ) .  Subsequently , secondary 

production ( growth and reproduction by animal s ,  bacteria , and 
fungi ) would a l so be stimul ated . The se produc tion increases could 
o f fset l o s s e s  caused by direct destruction and degradation o f  water 
qual i ty caused by pipel ine construct ion . However , d i f fe rent spec i e s  
would b e  a f f ected b y  the di f ferent change s i n  d i fferent ways/ and the 
struc ture of the impacted b io logical communi t i e s  would probably 
a l so c hange s lightly . 

Commercially  important spec ies  pre s ent along the pipeline route 
where it run s a long the ship channe l in Calcas ieu Lake inc lude 
shrimp , c r abs , menhaden , s potted s eatrout and red and b lack drum .  
Many other spec ies o f  f i sh are pre sent b e s ides the commercially  
important one s . Oyste r s  and f lounder are present in We st Cove . 
The p lankton i s  partly composed o f  young stages o f  f i s h , shrimp , 
and crabs . The edge and shal low areas o f  Calcas ieu Lake are more 
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productive than the highly disturbed ship channe l are a . 
Commerc i a l ly important spec ies  pass  through and are taken from 
the ship c hannel and other parts o f  the lake in large quantitie s , 
but in many cases  their growth occur s c lo s e  to or in mar sh areas . 
Oysters and f lounders are we l l  establi shed in Wes t  Cove and are 
an exception . Duck s ,  coots , wading birds , shoreb i rds , gul l s , and 
terns are present in the area with the latter three groups being 
more common nearer the Gulf coas t .  Waterfowl and wadi ng birds 
are muc h  more numerous in Sabine Nat iona l Wild l i fe Re fuge a long 
the Stark ' s  Canal than a long the ship c hanne l .  Predatory, song , 
and f i e ld birds a l so visit  or nest on the i s l ands in the vicin ity . 
B i rds , mammal s  and other mob i le and vertebrates on i s l ands along 
the brine di sposa l route would be d i s turbed and d i sp l aced 
dur ing cons truct ion . This would mainly be a r esult of increased 
noi se and human act ivi ty . Some ne sts , re s ting places and less  
mob i le verteb rate s  suc h  as toad s and salamanders would undoubted ly 
be destroyed . The s e  impacts would be short- l ived and would 
a f fect few of  t he reg ion ' s  vertebrate s . Mammals present inc lud e  
representat ives o f  d r y  l and and wet l and hab itat s . Furbearing 
and non furbearing anima l s  such a s  r abbits , s kunks , raccoons , 
opo s sums , mink s , muskrats , nutr i a , mice , and rats would b e  
a f f ected . 

The vegetat ion in mar sh areas and in marsh and dry l and areas on 
St . John ' s  I s l and contai ns p lants such as wiregra s s , r attlebox , 
roseau and switchc ane . Revegetation a f ter pipe line bur i a l  through 
areas containing such vegetation would probably occur within one 
growing season although another season or more might be requi red 
for compl ete r ec overy . Soi l organi sms suc h as those previous ly 
li sted would be k i l led a long the entire  route by construction 
through dry land area s . Benthic organi sms everywhere a long the 
brine line r oute would probably r eattain forme r  lev e l s  in and 
on impac ted e s tuar ine sediments within two years . 

For the remainder of the route , a cons iderable amount of  
marshland , grassy areas above the beach , the beach i t s e lf , and 
the f loor of the Gul f  of Mex ico would be impacted . Buf f-br e as ted 
S andpiper s ,  Go lden and Upland P lovers , Long-b i l led Cur l ews , 
gees e , and Water and Sprague ' s  Pipets visit  priarie  areas in the 
vicinity as migrants or during overwi nterinq . Organi sms in the 
road s ide gra s s  and coasta l grass areas would probably be 
reestab l i shed a long the p i�e line route within one year . 

South across Highway 8 2  the b rine p ipe line would cut through a 
b and of t a l l  coastal gras ses  on a s l ight r idge above the beach . 
This , and a s soc iated animal l i fe prob ab ly would r ecove r wi thin 
one year . Wildlife , p ar ticularly shoreb irds , would be disturbed 
both in these coa s t a l  gra s s es and the beach to the south . Gu l l s  
and terns a r e  other common birds i n  this  are a . 
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construct ion of the 7 -mi le brine l ine in the f l oor of the Gul f  
wou ld e l iminate a maximum of  approximately 4 2 . 5  a c r e s  of  non­
mobile  and s lightly mob i le benth i c  org ani sms . The se include 
bivalve s ,  gas tropods , echinoderms , tube-bui lding worms , s e a  
anemones ,  and s ea pan s ies . The se organi sms would rapidly re-
co loni z e  the area after the pipeline was bur ied . Repopulation 
would require l e s s  than a year, al though some change s in 
communi ty compo s ition could per s i st lonacr . 

Turbidity re sul t ing from suspens ion o f  bottom materials  dislodged 
during and after pipe l ine burial  would temporari ly reduce phyto­
plankton and benthi c a lgae p roduction for a short period . Some 
of the benthic organi sms near the route could be af fected by 
sediment sett l ing dur ing and for a re l at ively short per iod a f ter 
con s truc tion . Such s ediment , i f  taken in by f il te ring benthi c  
anima l s , could interfere wi th their  feeding and resp i ration . 
Re lease o f  the chemi cal nutrients from these sediments may have 
a s li ght stimulat ing e ffect on phytop lank ton after turbid i ty 
has dimini shed c l ose to th e pipel ine . 

General right-of-way total approximate ly c orre sponding to main 
ecosys tem categor ies  are pre s ented in Table A . 4 - 3  in Appendix A .  

Al ternative Brine P i pe l ine Route 

The al ternative brine p ipe line route to the Gu lf lead s  to the 
same di ffuser locat i on by a di fferent path , as di scussed in 
Section B . 3 . 1 . 5 . 2 .  The route to the South beyond the init i a l  
s ection which i s  coincident wi th the proposed line , wi l l  p lace 
the line in the S tark ' s  Canal for most of  i ts length . Prior to 
reaching the canal the p ipeline wi l l  par a l l e l  State Hi ghway 2 7  
for approx imat e ly one mile . The route a long this  hi ghway i s  an 
art i f i c i a l ly maintained habi tat con s i s ting of a mowed easement 
wi th occ a s i onal sma l l  shrub s . After r e f i l ling and reseading of  
the pipeline di tch , thi s a re a  wi l l  e s senti a l ly revent to the same 
habitat type as exi s ted b efore the di tch was dug . For the next 
1 5 . 9  mi les , the pipe wi l l  be p laced in the Stark ' s  Cana l . Both 
dur ing and after p ipeline c on s truc tion , this  cana l wou ld be 
sub j ec ted to gre atly increa sed turbidity and sedimentation 
unt i l  the bottom and road bank had restab i l i z ed .  

A dire ct de s truction of  organi sms and sediment d i s lodgement 
would occur a long the path of the pipeline segment cons tructed 
to the Starks C ana l .  Organi sms des troyed by cons truction of 
thi s segment would inc lude those i n  pasture , in a brus hy 
drai nage channe l ,  in farmland , in marsh , and in two water 
channe l s . The pas ture organi sms inc lude gras ses such as switch­
gras s , s igna l gra ss , goatweed , I nd i an gras s , big b lues tem , 
prairie wildgras s ,  and Bermuda gras s .  Soi l anima l s  such as 
earthworms , insects , protozoans , and mi te s ; soil fungi ; soi l 
bacteria ; and soi l a lgae would a ls o  be affected . The brush along 
the drainage channel inc ludes shr ub s  and smal l tree s . The farmland 
through whi ch the p ipeline would be laid is cultivated in soybeans 
or cattle feed crops such a s  hay or grai n . 
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Noi s e , con struct ion activity , and the ove r a l l  increase of human 
activity in the area would dis courage use of the area by wi ld­
l ife such as song and field b i rds , rabbi ts , opos sums , skunks , 
and r accoons . A sma ll  number of  bird and mice nests would 
probab ly be des troyed . Some individual smal l  terre s tr i a l  
vertebrates such as toads , salamanders , box tur t le s , and l i z ards 
would also be k i l l ed .  

The dominant mar sh p l ants i n  th is  part o f  the r oute ( north o f  
Starks Canal ) are the same a s  thos e des cribed for the proposed 
route . Such pla.nts and some o f  the insects and snai ls  
whi c h  feed on t hem would be k i l led . Benthic organ i sms such a s  
c lams ; po lychaete worms ; nematode worms ; amphipod c rus taceans ; 
barnac le s ; microscopic organi sms such as proto zoans , roti fers , 
harpacticoid copepods , diatoms , bacteri a ,  and fungi ; crab s ; 
shrimp ; and macroscopic algae would be k i l led by construction 
of  the pipe l i ne t hr ough the marsh and water channels  of  the 
are a .  Bi rds and mammals o f  the kinds described be low for the 
vicinity of Starks Canal would be disturbed by con s truction 
activi ties . 

layi n g  the pipe l i n e  In S tarks Canal would k il l  organi sms in 
a s tr ip down the b ottom o f  the canal and a s tr ip along the 
road s ide next to the �na l where th e dredge spo i l  wou ld be 
temporari ly p l aced b efore being used as b ack fi l l  mater i a l . The 
l i st of  benthic organi sms pres ent at the bottom of the Canal 
inc ludes the forms l i sted above for water channels  and marsh 
areas to the north . 

The Canal would be s ub j ected to greatly increased turbidity 
and sedimen tat ion , both dur ing and after construc tion , unt i l  the 
bottom and roadbank had restab i l i zed . The bank would probab ly 
revege tate within one growing s eason , but the grass species 
present might not comp lete ly return to the ear l ier compos i tion 
for an additional year or two . 

Incre ased s uspended so lids in the Starks Canal and a s s oc i ated 
turbidi ty would not be con fi ned to the Canal but would also be 
man i fe s ted to some degree in l ateral  c anals  connecting to the 
we s t  Cove of Calc as i eu Lake and the inter ior of S abine National  
vH ldlife Re fuge . Some o f  the increased sediment load may even 
be c arried into we s t  Cove and the re fuge marshes . Thi s seems 
unlikely to occur to any l arge extent becaus e o f  the probable  
high amount o f  muck in the  S tark s C anal sediments . 

Bottom organi sms , p l ankton , and f i s h  i n  the Canal , p ar t i cu larly 
bottom organi sms , would be adver sely a f fected . F i s h  would 
lose a food source and the use of the affected area for a time . 
Bottom organ i sms are sensi tive to depos ition o f  sediment on 
the subs trate they i nhabit , and probably would experience 
high morta l i ty .  Sub lethal e f fects  such as reduction in or 
tC""[l0:>:"ll.i:· ': c c  c fJ i1.+- i.o'1 o f  'l'"0n'l'"orl l l c t: ion Cl n n  ,.; J m,7Prl rr'l'"0,.1+:';. ? :. so  
are likely . Formation o f  a di s tinct l aver o f  sedinent on 
the bottom would di s turb s e s s i l e  ( permane ltly attached)  adul t 
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bottom animals ( e . g . , moss  an imal s ,  sponge s , barnac le s )  and 
reduce or e limi nate cover and food for s ome of the sma l l e r  
an ima ls present o n  or n e a r  the bottom . Incre ased suspended 
solids may di soreint migrating fi sh and invertebrates . 

Increas ed turbidity resulting from s ediment suspension during 
brine pipelin e  c on struct ion would reduce phytop l ankton and 
b enth i c  a lgae production . Thi s r educt ion would be temporary 
and pos s ibly would be regained after the water c le ared becaus e 
inorgan i c  nutr ients wou ld have been r e le as ed from the dredged 
sed iments . Phytop l ankton produc tion i s  not very important in 
the Canal ' s  foodweb s and cons ists mainly of sporadic  increases 
o f  diatoms or dinoflage l late s . Benth ic algae are uncommon . 

It  is es timated that comp lete r ecovery of  biota from laying 
th e pipe l in e  would occur within two year s . The recre ational 
value o f  a s tate scenic highway ( Loui s i ana Hi ghway 2 7 )  anrt 
th e S abine Nation a l  wi ldl i fe Re fuge bordering it would be 
dimin is hed dur ing mo st o f  th e recovery period . B i rds and 
othe r wi ldl i fe wou ld be distu rbed by noise and construction 
activiti e s  dur ing the actual con s truct ion period . A certain 
period would be requi red for the phy s i c a l  trac e s  o f  the 
construct ion to d i s appear and an additional period for the 
biotic commun ity to recove r . Water fowl that attract human 
vi s i tors would not be as like ly to v i s i t  the area and f i shing 
and c rabb ing would be reduced during the s e  per iods . 

He ron s , e grets , ibis , and spoonb i l ls frequent the Canal  vi cinity . 
In winte r ,  ducks and coots are pres ent . Thousands o f  b i rds 
and mammal s  wou ld be affected by the pipe line in any s e a son . 
The mamma ls of  the area inc lude furbearers such a s  muskrat , 
mink , otter , nutr i a , and rac coons . Othe r brrds present bes ides 
water b irds inc lude owl s  and hawk s . 

Aquatic impacts simi lar to those produced in the Re fuge wou ld 
be caus ed by con struct ion of  the brine line in Starks Can a l  
along t h e  western side o f  Mud Lake . There  are no connect ions 
from the Canal  to Mud Lake and it would not be directly im­
pacted . A l arge e lbowed excavated area con tinguous with the 
Can a l  on the we s t  and containing water would be impacted to 
an undetermined degree . The impacts would , however ,  be 
s imi l ar in kind to thos e which would result within the Canal  
p roper . Starks Canal i s  border ed large ly by  pastureland in 
thi s stretch of  the r oute . Bi rds and other wi ldl i f e  frequent-
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ing the pastures wou ld be disturbed by cons t ruction activities , 
but only for a r e l at ive ly s hort time . The an imals present in 
this  area are s imi l ar to tho s e  described for nonwetlands to the 
north of the Re fuge . 

Water fowl and aquati c o rgan i sms would also  be impac ted i n  the 
shal low mar shy arm o f f  Starks Canal through which the p ipeline 
wou ld pa s s .  Ful l re covery would probab ly occur wi thi n two ye ar s . 
Thi s  part o f  the route i s  bordered by pasture . The wildlife  
and lives tock present would be disturbed on ly during cons truc tion . 
Any portion o f  the pipe li ne would probably not be under cons truction 
for more than two week s , inc luding backf i l l ing . 

Benthic biotic  communi ties along the pipeline route in the 
Gulf of Mex i co would be reestab li s hed at former leve ls  
at the beach cros sing point in a frac tion o f  a year . The 
k inds of organi sms pre sent in thi s part of the alternative 
route are di scussed above in connection wi th the end section of 
the propos ed route . The organi sms at the ends o f  the routes 
are s imi l ar . 

C . 3 . 1 . S . 3  Imp acts at  or from the S torage Location 

Cons truction at the c entral plant o f  new r oads i nto the s torage 
f i e ld wou ld cause  impacts i n  addit ion to those descr ibed in 
connection with other subsystems ( e . g . , b rine dispos a l , r aw 
water s upply , and o i l  distribution ) . 

Some forty acres on the SPR s i te would be c leared o f  the pasture 
vegetat ion p re s en t  to cons truc t the central p l ant . This p lant 
would be bui l t  to s e rve both the Early S torage P rogram and 
the s torage proposed in this document . This land would be 
c overed by bui ldings  and other s tructures .  The organi sms o f  
the original pasture communi ty would b e  l o s t  for a t  least the 
l i fetime of the storage pro j ect . S ome 1 6 0  addi tional acres , 
also  gra z i ng l and , would be d i s turbed to varying degrees dur ing 
the pipeline and road cons truction on the s i te . The pasture 
organisms p re sent are l i s ted above i n  Section C . 3 . 1 . S . 1 .  

Potential bee f cattle production o f  approx imately 4 0  to 6 0  cow­
c a l f  uni t s * per year wou ld be lost for at least the p ro j ect l i fe­
t ime . Thi s  is  f i gured on the basis  o f  the 1 to l� cow- c a l f  

*cow-calf  uni t  o n e  brood cow and he r c al f . 
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un it s/acre average cattle product ion in the area determined by 
Knox and Oakes ( 1 9 7 6 a ,  19 7 6 b ) . The corresponding dol lar value 
o£ a total 4 0 - acre loss based on a 6 -year ( 1 9 7 0 - 7 5 )  average 
f or ca l f  values o f  $ 2 7 2 /acre/year ( Knox and Oake s , 1 9 7 6 a )  i s  
$ 1 0 , 8 8 0  per year . A s  a wor s t  case , 1 6 0  additional acres 
would not support beef cattle product ion for a year . Thus , a 
total o f  2 0 0  acres wou ld be removed f rom product ion dur ing the 
first  year after construction , but most of 1 6 0  acres of this 
total would be ava i lable thereafter . The monetary loss o f  
beef product ion dur ing the f irst year after construction , 
based on 2 0 0  acres , is  estimated at $ 5 4 , 4 0 0 . An additional 1 8 0  
acre s would h ave been impacted by the ESP . 

Another s ource o f  impacts f rom the construction s ite would be 
the sediment washed into nearby bodie s  of water . The amount 
of this sediment is estimated at 3 , 2 2 0  tons of sediment over 
the 5-month cons truct ion period , with a r atio of about 6 to 1 
between s ediment going i nto Black Lake and that wh ich would 
go into the B l ack Lake Bayou Cana l sys tem ( 2 , 7 5 8  tons to 4 6 2  
a s  di scus sed i n  Sect ion C . 3 . 1 . 2 . 1 . 3 ) . Eros ion would also 
cont inue a fter construction and would s low a s  denuded areas 
over p ipe l ines are revegetated . Sediment would be introduc ed 
in pul se s  occurring during and a fter r ainfa l l . At least 
s ome of the sedimen t wou ld conta in f i ne p articles which would 
probably remain suspended for s ome time . Much o f  the c lay 
material  may form a l ight f locculent in the brackish water . 
F locculent mas s e s  would be loose , watery agglomerations which 
would easi ly be di str ibuted by currents and whi ch would settle 
on the bottom dur ing periods o f  s l ack water . Thi s  sediment 
s hould be enriching to the l ake-marsh-bayou system , which is 
adapted to l arge minera l , sediment ,  and humic material  
introductions . Humi c materials  comprise organic matter i n  
s oi l s . An unequal stimul ation o f  d i fferent components o f  
the biotic community i s  probab le . For instance , there might 
be a lgal  b looms whi ch occurred long be fore any evident 
stimul at ion o f  growth by marsh p lants a long the shore o f  the 
l ake and animal s  which use  the se p lants as food would be 
a f fected according ly . Also , burrowing anima ls and decomposers 
(bacte r i a  and fung i )  in food chains based on the type of 
organic matter in the introduced sediment would increase , 
whereas animals such as shrimp and c rab s , which require l arger 
food would not increase as much . 

Short- term turb idity inc reases wou ld pos sibly temporar i ly 
inhibit primary production i n  the water co lumn on occasion . 
Contaminants such a s  herbicide or insecti cide residues or 
spi l l ed hydrocarbons would stres s the biota in the aquatic 
system . 
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C . 3 . 1 . 5 . 4  O i l  Di str ibution System Impacts 

Impacts on b iota whi ch would be assoc i ated with construction of 
the o i l  distr ibution system have been di scus sed in the we st 
Hackberry P ipe l ine De s ign Change Environmental As ses sment Amendment 
( FEA , 1 9 7 7 ) , and w i l l  only be summar i zed here . Mar she s , dry land 
spo i l  bank s , woodlands ,  roads , and water and waterways would be 

' 

impacted . 

Los t  mar sh primary production a lo ng the o i l  p ipeli ne €oute to 
the S un O i l  Termi nal was e s timated at up to 2 . 7 3  x 1 0  Kg . 
Lo s ses o f  economically important secondary producer s were 
estimated at $ 2 7 , 9 0 0 .  Potential monetary lo sses  to agriculture 
on dry land along the o i l  pipeline route were e s t imated at 
$ 1 7 , 4 0 8 . S ome 2 1 0  acres o f  spoi l  area of unknown producti­
vity would have its ground cover and assoc i ated animal l i fe 
des troyed by cons truction o f  the oi l distr ibution line . Other 
animal l i f e  would be disturbed . There would be a permanent 
loss of 32 acres of woodlands along the oi l pipel ine route and 
6 2  acres would be c leared overal l . Hab itat for wi ld l i fe would 
b e  lost with the e l imi nation of the woodlands , but early 
suc c e s s ional vegetation and assoc iated wi ld l i f e  would become 
e s tabl i shed i n  the 3 0  acres which were not lost permanently . 
Cons truction o f  the p ipelines across roads would have a very 
s light b io logical impact stemming from increased erosion and 
s edimentation . Some 3 0  water bodies  would be impacted by 
cons truction o f  the o i l  lines . Be nthi c fauna would be 
destroye d ;  f i s h ,  bentho s and p l ankton wou ld b e  affected by 
increased turbidity . Hydrocarbon res idue s f rom oil  p ipe l ines 
cut during construction of the ESR o i l  pipe line would be a 
mi nor source of contamination i n  Black Lake for a s hort period 
of time . 
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C . 3 . l . 6  Natural and Scenic Re s ources 

The impact on natural and scenic re sources would be re lative ly 
minor unl e s s  the alternate brine pipe line route were selected . 
Th is brinel ine wou ld para l le l  scenic State Hi ghway 2 7  for a 
d i s tance o f  al l mi les  through S abine Nat ional Wi ldl i fe Re fuge . 
Dur ing the construction o f  thi s brine l ine , there wou ld be a 
local i z ed disturbance along thi s hi ghway due to the activity o f  
c onstruct ion crews . Thi s d i s turbance , with its  as soci ated noise 
and activity , would cau se waterfowl to retreat into the marsh 
away f rom the vi cinity of  the road . When thi s occurs , the water­
fowl whi ch represent the mo st conspicuous wi ld l i fe of the mar shes , 
would not be acces sible for publ ic vi ewing . Th i s  impact 
would be short- term as t h e  e ffect would be res tricted to the 
immediate vicinity and time o f  construction . Cons truction o f  
the other c omponents o f  the fac i l ity are n o t  expected t o  a f fect 
the surrounding natural and scenic resources appreci ably . 

Nibl etts B l uf f  S tate Park , loca ted 1 0  mi l e s  no rth of  the o i l  
pipe line route in Lou i s i ana ( See F igure B . 2 . 2 8 )  i s  s i tuated 
f ar enough f rom cons truction areas so that no impacts are 
anticipated to thi s park . 

C . 3 . l . 7  Archaeological , Hi storical , and Cultura l Re sources 

I t  has been determined that there is  a low probab i l ity for 
archaeological sites i n  the vicinity of the propo sed and alter­
nate We st Hackberry brine pipeline s . At the present time an 
extens ive archaeo logical survey i s  underway , cover ing the Wes t  
Hackberry dome and i t s  associated pipeline s .  After the results 
o f  thi s  survey have been compi led , the appropri ate procedures  
would be initiated for c ompl iance with the National H i s torical 
Preservation Act o f  1 9 6 6  and E xecutive Order 11 5 9 3 . 
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C . 3 . 1 . S  Socioeconomic I mpacts 

C . 3 . 1 . S . 1  Empl oyment 

C o n s t r u c t i o n  ac t i v i t i e s  for th e e x pan s ion of o i l  s to r a ge 
f a c i l i t i e s  at We s t  Hac kbe r r y  wo u l d  employ seve r a l  hund r e d  
people f o r  a r e l a t i v e l y  sho r t  pe r i od o f  t ime . La bo r 
r eq u i r ements f o r  th e c o n s t r uct ion pe r i od  a r e shown in  
F i g u r e  C . 3 - l S .  

D u r ing the i n i t i al 6-month pe r i od o f  wo r k  at the sto r ag e  
s i te ,  p r a c t i c a l l y  a l l  t h e  con s t r uct ion  o f  bu i l d ing s , s u r g e  
pond s and r o ad s ,  a n d  t h e  i n s t a l l a t i o n  o f  equ ipmen t wo uld  
be compl eted . In add i t ion to  th e s e  ac t iv i t i e s , th e d r i l l i ng 
o f  we l l s  f o r  1 5  new s o l u t ion cav i t i e s , and the leach ing o f  
th o s e  cav i t i e s  wo u l d  be s ta r ted . The la bo r f o r c e  a t  the 
s a l t  dome wo ul d  r e ach  a pe ak  l e v el of abo ut 2 0 0  wo r k e r s  
d u r ing th e th i r d  and f o u r t h months o f  act iv i t y . D r i l l i ng 
and l e ach i ng act i v i t i e s  wo uld ope r a te cont i n uo u s l y , empl o y ­
i n g  abo ut 3 0  wo r k e r s  on each  o f  two e v e n i ng sh i ft s . The 
pe a k  numbe r of wo r k e r s  on s i te d u r ing the day , the r e f o r e , 
wo u l d  r e ach  about 1 4 0 . 

I t  wo u l d  ta k e  appr o x i ma t e l y  f o u r  month s to lay the br ine 
p i pel ine f r om the salt dome to  the d i spo sal  a r e a  in  the 
G u l f  o f  Me x i co . Th i s  i ncl u d e s  t ime al loc ated to  su r ve y  
the r o u te and to d r edge  a r e a s  whe r e  the p i pel in e wo uld  be 
s u bme r ged . The p i pe l ine  c r ew would  be d i v ided in to teams to 
pe r f o r m  th e f o l l ow ing ta s k s :  c l e a r ing the r i g h t -o f -way , 
pr epa r ing d i tch e s , weld ing and coat ing the p i pe , cove r i ng 
the p ip e l i ne , and r e s to r ing th e r i g h t -o f-way . Seven m i l e s  
o f  p ipel ine wo uld b e  l a i d  in  th e G u l f  o f  Me x i co , r e q u i r ing a 
c r ew tha t wo ul d  wo r k  on  a barge . App r o x imate ly  1 4 0  to I S O  
wo r k e r s  wo u l d  be empl oyed on the p i pel ine c r ews . 

The total demand fo r wo r k e r s  at the p r o j ect d u r ing th e i n i t ial  
6 mon th s o f  co n s t r u c t ion  wo uld  r e ach abo ut 3 S 0 . The ma j o r i ty 
o f  the s e wo u l d  be d r awn f r om the ex tended L a k e  Cha r l e s  
m e t r o po l i t an a r e a , wh i c h  h a s  a c iv i l ian labo r f o r c e  o f  abo ut 
5 7 , 0 0 0  p e r s ons  ( Lo u i s i ana Depa r tment of Empl oyme nt S e c u r i ty , 
1 9 7 6 ) . Of  th e labo r s u pp ly , abo ut 2 9  pe rcent o r  1 6 , 5 3 0  a r e in  
the occ upat i o nal catego r i e s  of  c r a ft smen , fo r emen , ma ch ine , 
and ve h i c l e  ope r a t o r s  ( Ce n s u s , 1 9 7 0 ) . As s um i ng an unempl oyment 
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r a te among th e s e  wo r k e r s  o f  6 pe r c ent , nea r l y 1 , 0 0 0  s k i l led 
wo r ke r s  wo u l d  be av a i l a bl e . I t  i s  not uncommon f o r  c o n s t r u c t ion 
wo r k e r s  i n  the r e g i o n  to commute a s  many a s  50  m i l e s  to a j o b  
th at l a s ts f o r  o n l y  s e ve r a l month s , s o  it c o u l d  b e  e x pected 
that some wo r k e r s  at the s i te or  on the p i p e l i ne wo uld  c ommu te 
f r o m  pa r i s h e s  ad j a cent to C a l c a s i e u  and Came r o n  P a r i sh e s .  I f  
a l l  3 8 0  wor k e r s  we r e  d r awn f r om Came ron  a nd C a l c a s i e u  P a r i s h e s , 
the unemployment r a te ( wh i ch in  Febr u a r y  1 9 7 6  was 8 . 6  pe r c e n t )  
wo u l d  fal l by 0 . 6  pe r cent f o r  the sho r t  p e r i o d  o f  i n i t i a l  
c o n s t r uct i on . 

The add i t i o n a l  po r t  f a c i l i t i e s  to be bu i l t  by S u n O i l  at the i r  
te r m i n a l  i n  Nede r land a r e  not pa r t  o f  the p r opo sed Fed e r a l  
f a c i l i tie s .  Be c a us e  their con s tr u c t ion pe riod c o u l d  coinc ide 
w i t h  th e e ar l y  per i od ? f_ con s tr u c t ion at We s t  Hackberry , howev e r , 
the l a b o r  need s at Nede r l and a r e  impo r tant to con s i d e r .  Th r e e  
o i l tan k s , a d o c k  f o r  load ing a n d  u n l o a d ing o i l tank sh i p s , 
and pump stat i on s  to be u s ed fo r pump ing  o i l  to the We st 
H a c kb e r r y  s t o r a g e  f a c i l ity would b e  b u i l t  a t  the Ne d e r l and 
t e rm i n a l . Co n s t r u c t ion  would t a k e  ne a r l y a y e a r , but the 
l abo r fo r c e  r e q u i r ements would p e a k  at about 1 1 0  d u r ing the 
th i r d  month . A s s um i ng that wo r k  s t a r ted s im u l t ane o u s l y  at 
both We st H a c k b e r r y  and Nede r l a nd ( a  "wo r s t  c a s e "  a s sump t i on ) , 
then the comb i n ed empl oyment ne e d s  wo u l d  r e a c h  ne a r l y 5 0 0  
wo r k e r s .  Th e Nede r l and fac i l i t i e s  wo u l d  d r a w wo r ke r s  f r om 
th e Be a umon t-Po r t  A r th u r -Or ange me t r o po l itan  a r e a  wh i c h  h a s  
a c iv i l i a n  l a b o r  fo r c e o f  abo ut 1 6 6 , 0 0 0  a n d  an ave r age 
u nemployment r a te o f  7 . 1  pe r c ent ( Te x a s  Empl o yment Comm i s s ion , 
1 9 7 6 ) . Ut i l i z a t i on  o f  1 1 0  wo r k e r s  f r o m  th i s  labor  poo l wo u l d  
b r i e f l y  r e d u c e  t h e  unemployment r a t e  by 0 . 1  pe r c ent . 

A f t e r  the i n i t i a l  pe r iod  o f  c o n s t r uct ion  at We st H a c k be r r y , 
the labor  f o r c e  wo u l d  be r ed uc e d  to about 1 2 0  pe r s o n s . 
Appr o x imate l y  4 6  o f  th e s e  wo r ke r s  wo u l d  be d r i l l ing ac c e s s  
we l l s ,  a t a s k  wh i c h  wo u l d  cont i n ue unt i l  the 2 5 th month o f  
ac t i v i t y o n  s i te . An oth e r  5 0  to 5 5  wo r k e r s  wo u l d  b e  engaged 
i n  the l each in g  o f  th e sto r ag e  c ave r n s , wh i c h  cont i n ue s 
th r o ug h  the 4 1 s t month . Both o f  th e s e  tas k s  r eq u i r e  the 
wo r ke r s to wo r k  in sh i ft s; the r e fo r e , the day l a b o r  f o r c e 
wo u l d  amo unt to abo ut 6 0  wo r k e r s  wh i l e  the d r i l l ing l a sted , 
a nd d r o p  to a b o u t  4 0  unt il  the leach ing and i n i t i a l  f i ll  
we r e  complete . Th i s  e s t imat e includes  wo r k e r s  engaged in  
ma in tenance act i v i t i e s  an d  in  mon i to r i n g th e f l ow of  o i l  
i n to the c a v e r n s . 
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C . 3 . 1 . 8 . 2 Land Use  

The o i l  s to r ag e  s i te at We s t  H a c kbe r r y  wo u l d  be exp and e d  f r om 
the 2 20 a c r e s  deve loped i n  the E a r ly S to r ag e  Pr og r am to 3 8 0  
a c r e s . Th e ad d i t i onal l and needed to exp and the s to r ag e  
c apac i ty wo u l d  b e  we s t  o f  the a r e a  p r e v i o u s ly deve lo ped . The 
l and is p r e s e n tly u se d  fo r p a s tu r e . 

The v i l l ag e  o f  H a c kbe r r y , wh i c h  i s  3 m i l e s  e a s t  o f  the s to r ag e  
s i te i s  expecte d  to g r ow at a r a te o f  abo ut 1 0  pe r c e n t e v e r y  
1 0  y e a r s . Almo s t  a l l  o f  t h e  u r b an e xpans ion  i s  e xpected to 
d eve lop no r th and s o u th o f  the p r e sent  comme r c i a l  ar e a , along 
Ro u t e  2 7 .  The s to r ag e  fac i l i ty wo u l d  be sepa r a ted f r om 
H a c k b e r r y  by abo u t  two m i l e s  o f  r ur a l land , pr ima r i ly p a s t u r e ,  
w i th s tands o f  tr e e s  s u r r o und i ng ind iv i d u a l  h o u s e s . U s e  o f  
the We s t  H a c k b e r ry d ome wo u l d  not pr o h i b i t  any ant ic ipated 
u r ban  g r owth , and wo u l d  not inte r f e r e  w i th cont in u e d  use  
o f  ad j acent l ands  fo r ag r i c u l t u r al p u r po s e s . 

Land no r th o f  the s a l t  dome i s  be ing u s ed f o r  o i l  pr odu c t i o n . 
S i n ce o i l  and g a s  a r e  g e ne r al ly fo und a r o und the pe r iphe r y  o f  
s a l t  dome s , the u s e  o f  the l a nd on the dome s u r f a c e  wo u l d  no t 
p r e c l ud e  f u r the r d e v e l opme nt o f  the o i l  f i e l d . 

The a l ternate brine pipel ine would fo l l ow exis ting rights-o f-way 
toward the Gul f of Mexi co . I t  would be laid along the wes t  
s ide o f  Hi ghway 2 7  whi ch i s  part o f  a scen i c  route throuqh 
the coastal a re a , and the con s truction of the pipe l ine w;uld 
mar the ae sthetic value o f  the route unti l the veget�ion along 
the pipe l ine ri ght-of-way is res tored . Futhermore , it wou ld 
cros s the Sabine National Wi ld li fe Ref uge , where it would fol low 
the course  of the S tark s  Cana l . Cross ing the Re f uge is not 
prohibi ted , but a speci a l  permi t to do so would be required . 
The pipe line would cro s s  Hi ghway 8 2 . The Louis iana Department 
of Hi ghways would be c onsulted in connection with the cross ina 
of both Highway 82 and Route 3 9 � which lies j ust south o f  

J 

Hackbe rry . 

Con s truction o f  the a l te rnate pipel ine acros s the shore and in 
the shal low water o f fshore wou ld reduce the va lue of the beach 
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a r e a . Ho l ly Be ach l i es  ab o u t  ha l f  a m i l e  e a s t  o f  th e 
pr oposed r i g h t- o f-way , and i s  a r e s o r t  a r e a . The r i g h t­
o f -way wo u l d  be a r e s t r i c ted a r e a  d u r i ng the const r uc t i on  
pe r io d , wh i c h  wo u l d  l a s t  a few we e k s .  Stat i on i ng eq u i pment 
o f f- s h o r e  fo r l ay i ng the 7 r ema i n i ng m i l e s  of p ip e l i ne 
wo u l d  i n te r fe r e  w i th the aesthe t i c  appe ar ance o f  the 
s ho r e , but wo u l d  not p r e c l ud e  the use  o f  ad j acent wa te r s  
fo r comme r c i al o r  r e c r eat i on al  p u r po s e s . 

C . 3 . 1 . 8 . 3  T r a f f i c  

The impacts  o f  p r o j ect co nst r uc t i on  on  l o c al t r a f f i c  patte r n s  
wo u l d  be ba s i c a l ly o f  thr ee k i nd s :  the i nc r e ased n umbe r o f  
veh i c l e s  o n  the r o a d s  c a r r y i ng wo r ke r s  and ma te r i a l s  t o  the 
s i te , the d i s rupt i on of traf f i c  wh i le p ipe l in e s  are 
be i ng l a id beneath the r o ad bed , and the add i t i o nal  tan k e r s  
b r i ng i ng o i l in to the do c k s  a t  Ned e r l and . 

The mo s t  sev e r e  i n s tance o f  i nc r e ased t r a f f i c  wo u l d  o c c u r  i f  
a l l  wo r ke r s  d r ove to the s i te in the i r  own veh i c le s . Th e r e  
c o u l d  be a s  many a s  1 4 0  c a r s go i ng t o  the s i te br i ng i ng the 
d ay wo r k  sh i f t ,  3 0  c a r s  le av i ng the s i te w i th one n ig h t  sh i f t ,  
abo u t  1 6 0  membe r s  o f  the p i pel i ne c r ew go i ng to the r i g h t- o f -way 
immed i ate ly a d j acent to the s i te ,  and abo ut 20 t r u c k s  c a r r y i ng 
s uppl i e s  and equ i pme nt to the s i te .  It  i s  mo r e  l i ke ly , howeve r ,  
that abo u t  one-th i r d o f  the ve h i c l e s  wo u l d  c a r r y  mo r e  than 
o ne wo r ke r , ma k i ng the s h i f t t ime t r a f f i c  r e a c h  a pe a k  lev e l  
o f  2 4 5  g o ing one d i r e c t i o n  and 2 5 ,  the  oppo s ite way . 

E x cept fo r wo r ke r s  re c r u i ted f r om Hac kb e r r y  and other  a r e a s  
o f  Came ron  Pa r i sh , a l l  the l abo r and mate r i a l s  fo r the p r o j ect 
wo u l d  enter the pa r i s h  o n  Lo u i s i ana H i g hway 27  ( the segment 
we st of Ca l c a s i e u  L a ke ) . They wo u l d  g o  we s t  on  Ro u te 3 0 9  
a d i s t ance o f  ne a r l y a m i l e , then tu r n  no r th to the s a l t  
d ome . The impact o f  pr o j ect tr a f f i c  on  these r o adway s h a s  
been c a l c u l ated f o r  the s h o r t-term p e r i od  o f  he avy t r a f f i c  
( 2 2 5  ve h i c l e s  fo r on- s i te wo r ke r s  and p i pe l i ne c r ew , 2 5  
ve h i c l e s  fo r each o f  two eve n i ng s h i fts , and 4 0  t r uc k s , a l l  
ma k i ng two pas sag e s  p e r  d ay )  and fo r the 1 2 -mo nth pe r i o d  
beg i nn i ng a t  the s t a r t  o f  ac t iv i t i e s  on -s i te . The r e c o r ded 
d a i l y  ave r age  numbe r o f  veh i c l e s  on the se r o ad s  ( LO u i s i ana 
Dep a r tme nt of H ig hway s , 1 9 7 1 ) , and the pe r centage o f  
i n c r e ased t r a f f i c  d u e  to the con s t r uc t i o n  ac t iv i t ie s  at 
we st H a c k ber r y , a r e  s hown as fo l l ow s . 
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Re co rde d  Pe ak  Pe r i od  1 2 -Month 
T r a f f i c  Inc re a s e Ave r age I n c r e ase 

Lo u i s i ana H i ghway 2 7  
( we s t e r n  se c t i on )  1 , 4 3 0 *  4 7 %  1 6 %  

Ro u te 3 9 0 5 5 0  1 2 2 %  4 1 %  

Co unty r oa d  to 
the s i te 2 9 0  2 3 1 %  7 7 %  

Af t e r  the i n i t i a l  ye a r  o f  c on s t r uc t ion , th e numbe r o f  veh i c l es ' 

u s i ng th ese r o a d s  to t r avel to and f r om the We s t  Hac kb e r r y  
s i te wo uld  cont inue to de c l i n e . D u r ing the f i nal phase o f  
c o n s t r u c t i on , a pe r i od o f  abo ut 1 4  month s when the s t o r age 
c av e r n s  a r e  be i n g leached and f i l l ed , the i n c re ase  i n  l o c a l  
t r a f f i c  d ue t o  th e p r o j e c t  wo u l d  be abo ut 2 1  pe rcent on 
Route 3 9 0 and 4 0  per cent on the c o unty r o a d  le ad i ng to the 
s i te . 

D i s r upt ion o f  t r a f f i c  wo u l d  oc c u r  wh i l e the br ine p i pe l i ne i s  
l a i d a c r o s s  Ro ute 3 9 0 and L o u i s i ana c o a s t a l  H i ghway 8 2 .  Wh i l e  
Ro ute 3 9 0 h a s  an ave r age d a i l y t r a f f i c  o f  5 5 0  veh i c l e s  nea r 
th e tu r no f f  to the s i te , i t  i s  use d  mo r e  f r eq uently a s  it 
app r o a c h e s  H i gh way 2 7 .  At its j unct ion w i th th i s  l a r g e r  
h i g hway , Ro ute 3 9 0 h a s  a n  aver age o f  1 , 3 7 0  veh i c le s  da i l y .  
H i ghway 8 2  at the po int wh e r e  the p i pel ine wo u l d  c r o s s , had 
an av er age d a i l y  c o unt o f  7 8 0  veh i c l e s  in 1 9 7 1 , wh i c h  
i nc r e a s ed to 1 , 1 0 0  in 1 9 7 5 .  In bo th in st anc e s , a l t e r nat e 
r oad s to u s e  a s  det o u r s  f o r  the t r a f f i c  a r e  not a v a i lable . 
T r a f f i c  wo u l d  p r obably be made to move s i ng le - f i l e  i n  one 
d i r ect ion at a t ime along a tempo r a r y  path ad j acent to the 
h i ghway wh i l e  th e p i pe was l a i d  unde r th e ma i n  r o ad bed . 
Th i s  d i s r upt ion wo u l d  l a s t  seve r a l  d a y s  at each h i ghway 
c r o s s i ng . 

* A 1 9 7 5  t r a f f i c  c o unt r e c o r ded 2 , 0 7 0  veh i c l e s  p a s s ing i n  
th i s  s e c t i on o f  H i ghway 2 7 , b u t  d id n o t  i nc l ude  t r a f f i c  
co unts a t  the o t h e r  two r oads . U s i ng the 1 9 7 5  co unt the 
t r a f f i c  i n c r e a s e s  wo u l d  be 3 2  p e r c e nt at the pea k level , 
and 11  per cent over  th e 1 2-month per i od . I t  can be 
as sumed that the inc r e a s ed t r a f f i c  on H i ghway 2 7  between 
1 9 7 1 and 1 9 7 5  wo u l d  not nec e s s a r i l y ind i cate a commen s u r ate 
inc r ea s e  in t r a f f i c  along the other two r o ad s . 
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Tan k e r s  br i ng i ng o i l  to th e S u n  T e r m i nal f o r  the i n i t i a l f i l l  
at we st H a c kb e r r y  wo u l d  u s e  th r e e sect i o n s  o f  th e S ab i ne-Nech e s  
Wate rway . Th e S ab i ne P a s s  sect i o n , wh i c h  e x t e nd s  f r om the Gu l f  
o f  Me x i co  to the uppe r e nd o f  S ab i ne P a s s , h ad a tr a f f i c  l o ad 
i n  1 9 7 5  that inc l ud e d  1 , 2 9 5  tan ke r tr ips . *  The Po r t  Ar th u r  
s e c t i o n , f r om the S ab i ne P a s s  to the mo u th o f  the Neche s R i v e r , 
h ad a tr a f f ic  l o ad that i n c l ud ed 1 , 3 7 7  tanke r tr i p s . The 
Be aumo nt ( N e c h e s  R iv e r )  s e c t i o n  o f  the wate rway e x t e nd s  f r om 
the mo u t h  o f  th e N e c h e s  R i v e r to a po i n t  abo u t  2 0  m i l e s  up the 
r iv e r , and was u s ed for 6 8 9  tan k e r  tr i p s  ( C omme r c e , 1 9 7 5 ) . 

Th e fo llowing tab le showing the annual increase in  tanker tra f f i c  
o n  these  sections of the Waterway i s  based o n  the as sumpt ion 
that each tanker ho lds a maximum of 3 6 5 , 0 0 0 b arre l s  o f  oi l .  
The monthly schedule and pump ing rate con forms to the t imetable 
given for Secti on A . 4 . 6 .  The f irst  16  months of th i s  timetable 
re flect the deve lopment and initial  f i l l  of the Wes t  Hackberry 
s torage c ave rns that are de s i gnated as part o f  the Early Sto rage 
Re serve . From the 1 8 th month through the 5 0 th month , the tankers 
would b e  supp lying o i l  for the expans ion of that s ite . 

Sab i ne P a s s  
Add i t i o nal  Po r t  Ar thur Ne c h e s  R i v e r 

Tan k e r  T r iEs I nc r e ase I nc r e ase 

7 th - 1 6 th month 1 3 0  1 2 %  2 3 %  

1 8 th - 3 6 th month 2 3 4  1 2 %  2 3 %  

3 6 th - 5 0 th mo nth 1 3 6  9 %  1 7 %  

C . 3 . 1 . 8 . 4  HO u s i ng and P ub l i c  S e r v i c e s  

Al tho ugh  the r e wo u l d  b e  a s u f f i c i e nt numbe r o f  s k i l l e d  
wo r ke r s  w i th i n commu t i ng d i s tance o f  the We s t  Hac kbe r ry 
s i te and unemp l oy e d  at the t ime , to f i l l  the l abo r needs 
of  the p r o j ect , it  is  pr obable that some o f  the s e  wo r ke r s  
wou l d  s e l e c t  o the r j o bs o r  be unava i l ab l e  to th e p r o j ect 

* These are " r o u nd tr i p s . "  Whe r e  the numbe r o f  o u tbound ve s s e l s  
d o e s  not match the n umbe r o f  i nbound ve s s e l s , the i nbound t r a f f i c  
w a s  u se d  t o  de ter m i ne the numbe r o f  " t r i p s . "  S h i p  tr a f f i c  i n  
1 9 7 5  w a s  r e d u c ed f r om the th r e e  pr eced ing y e a r s ,  b u t  i s  c l o s e  
to the ave r ag e  f r om 1 9 6 9  th r ou gh  1 9 7 5 . 
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fo r o t h e r r e a s o n s . As s um i ng that  only 2 0  p e r c e n t  o f  the 
unemp l oyed  s k i l l e d  wo r k e r s  of the  a r e a  we r e  h i r ed fo r 
the  cons t r uc t i o n  o f  We s t  Hackb e r ry , abo u t  6 0  wo r k e r s  
w o u l d  be expected  to move i n to the r eg i o n , a t t r ac t ed by 
the j o b open i ng s . Th i s  r e p r e s e nt s  abo u t  1 5  pe r c e n t  o f  
t h e  pe a k  l abo r r eq u i r ements . 

T a k i ng i n to co ns i d e r a t i o n  the sho r t  d u r a t i on  o f  the pe a k  
l abo r need , the  r e l a t ive s i z e  o f  town s and c i t i e s , and 
the ava i l abi l i ty o f  ho u s i ng a s  we l l  as  the pr o x i m i ty o f  
l o cal towns to the We s t  Hac kbe r ry s i te ,  a d i s t r i b ut i on  
of  t h e s e  wo r k e r s  can be made . App r o x ima tely 3 5  m ay  s e t t l e  
i n  L a k e  C h a r l e s , 1 5  i n  S u l ph u r , and as  many as  1 0  i n  
Hackbe r ry . 

Due to the s ho r t  d u r a t i on  o f  the  p e a k  co n s t r uc t i o n  pe r i od , 
and the g r ea t e r  ava i l ab i l i ty o f  r e n tal  u n i t s  than home s 
f o r  s a l e , t h e s e  newc ome r s  wo u l d  p r obably r en t  the i r  
home s o r  apar tme nts . The e f fe c t  o f  th i s  wo u l d  be s c a r ce ly 
n o t i c e ab l e  i n  L a k e  Ch a r l e s  wh e r e  the vac ancy r a t e  among 
r ental un i t s  wo u l d  d r o p  l e s s  than one p e r c e n t . In S u l p h u r , 
whe r e  the popul at ion  expanded f r om 1 3 , 5 5 1 in 1 9 7 0  to abo ut 
1 8 , 5 0 0  i n  1 9 7 5 ,  the  a s s ump t io n  has been made that the 
b u i l d i ng of home s has almo s t  kept pace w i th the g r ow t h  in 
popul a t i o n  and that the av a i l ab i l i ty o f  r e n tal un i t s  h a s  
d e c l i ne d  sl i g h t ly f r om t h e  1 9 7 0  f i g u r e  o f  1 2 . 3  pe r cen t  t o  a 
l e v e l  o f  1 0  pe r ce n t . Th e e f fe c t  o f  the add i t i o n a l  p r o j e c t  
wo r k e r s  mov i ng i n to  S u l p h u r  wo u l d  dec r e a s e  the av a i l ab i l i ty 
o f  ho u s i ng f u r th e r  by abo u t  one pe r c e n t . In  bo th  c i t ie s , 
t h e  sma l l  inc r e as e  in  d emand i s  not l i k e ly to c a u s e  any 
c h ange in  the c o s t  o f  r e ntal u n i t s . 

H a c k b e r ry  i s  p r ima r i l y a r u r al commu n i ty ,  and fo r that 
r e aso n ,  i t  ca nno t be expected  to have a s i z e ab l e  numbe r 
o f  r e ntal  u n i t s . Wo r k e r s  and the i r  fam i l i e s  who move 
i n to H a c k be r ry a r e  l i ke ly to be t h o s e  who s t ay fo r the 
f u l l  t h r e e  to f o u r  ye a r s  o f  con s t r uc t i o n . They c an be 
e xpecte d  to p u r c h a s e  or bu i l d home s in the a r e a . Th e 
g r ow t h  r e p r e s e n t ed by abo u t  1 0  f am i l i e s  mov i ng the r e  
wo u l d  co n s t i t u te a 3 p e r c e n t  i n c r e a s e  ov e r  the expected 
g r ow t h  by 1 9 8 0 .  The comb i nat i o n o f  the wo r k e r s '  f am i l i e s  
a n d  t h e  expected g r owth o f  t h e  commu n i ty may c a u se 
c r owd i ng in  the H a c k b e r r y  s c ho o l  and p r e c i p i t a t e  
the c o n s t r uc t i on  o f  add i t i o nal c l a s s r o om s pa c e . 

I n j u r i e s  to wo r k e r s  o c c u r r i ng i n  the cou r s e  o f  cons t r uc t i o n  
a c t i v i t i e s  wo u l d  inc r e a s e  admi s s i on  t o  two a r e a  ho s p i t a l s . 
Wo r k e r s  i n j u r ed at o r  ne a r  the s i te wo u l d  be t a k e n  to We st 
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C a l c a s i e u -Came r o n Ho sp ital in  S u lph u r . Th i s  fac i l it y h a s  
a n  av e r age adm i s s i on  r a te o f  about 1 2 5  pe r s o n s  pe r wee k 
and an occ upancy r a te o f  between 7 5  and 8 0  pe r c ent . I t s  
p r e s ent f ac i l i t i e s  wo uld  pr obably b e  adequate f o r  h andl ing 
mo st acc i d e n ts wh i c h  o c c u r  in  th e c o u r s e o f  th e wo r k .  
Wo r ke r s  inj u r e d  in the c o u r s e o f  lay ing the b r ine p i pe l i ne 
to the G u l f  o f  Me x i c o  c o u l d  be taken  to the S o u th Came ron  
Memo r ial H o sp ital . It  doe s have an  eme r g e ncy c a r e  un it , 
b ut it i s  small ( th e r e  a r e  only 2 7  bed s ) , and i t s  adm i s s ion 
rate ave r ag e s  abo u t  15 per week ( Ame r i c an Hop s i t al As s o c i a t i on , 
1 9 7 5 ) . Acc i de n t s  th a t  in f l i c t s e r i o u s  i n j u ri e s  on mUl t i p l e  
p er s ons may r e q ui re t he e v a c ua t i on of some of  them t o  h o s p i t a l s  
i n  S u lphur a n d  Lake Ch ar le s .  

I n cre a s ed acti v i ty a t  the s ite dur i ng con s tr u c t i on and h eavy 
tra f f i c on th e roads to and from the s i te at the beg i n n i n g  
a n d  e n d  o f  t h e  day work s h i f t s  wou ld i ncre a s e  demands on 
exi s t i n g  pol i c e  s ervi c e s . 

C . 3 . 1 . 8 . 5  Eco nomy 

T h e  local e c o nomy o f  th e a r e a  wo uld be impac ted by th e 
p r o j ect . Th e wag e s  ea rned by local wo r k e r s  and pa r t  
o f  the co s t s  o f  mat e r i a l s  and s uppl i e s  w o u l d  be add it ional 
i n come for  the a r e a  and wo uld  c i r c ul ate w i th in the r e g ion , 
c r eat ing the mul t ipl i e r  e f f e c t . 

The payr o l l  o f  wo r k e r s  on the p r o j ect wo uld  r e a ch a p e a k  
l evel  d u r ing th e f i r s t s i x month s o f  c o n s t r uc t i on , then 
d im i n i sh g r a d u a l l y unt il  the s t o r age f a c i l i t i e s  w e r e  
c o mpleted . T h e  f o l l ow ing table shows t h e  app r o x imate 
a v e r age pay r o l l  level s that wo uld  be r e a c h e d  d u r ing 
v a r i o u s  se gme nts o f  the We st Hac kbe r r y  pr o j e c t : 

E a r l y  Sto r ag e  Re s e r v e  

1 s t th r o ugh  6th month : $ 4 7 5 , 0 0 0  p e r  month 

S PR Ex pan s ion 

7 th th ro ugh 1 2 th month : $ 4 9 7 , 0 0 0  p e r  month 
1 3 th th r o ugh  1 8 th month : $ 3 21 , 0 0 0  p e r  month 
1 9 th th r o ugh  3 0 th month : $ 2 5 8 , 0 0 0  p e r  month 
3 1 th th ro ugh 5 0 th month : $ 1 5 0 , 0 0 0  p e r  month 
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Th e mo nthly payr o l l  wo u l d  r each h i g h leve l s  o f  between $ 7 0 0 , 0 0 0  
and $ 8 0 0 , 0 0 0  dur ing mont h s  8 through 1 0  when p ipe l i nes are b e i ng 
l a i d . The payro l l  leve l s  are b a s e d  on an a s sumed ave r age 
worker wage of $ 2 , 0 0 0  per month . 

Th e ove r a l l  e conomic gain o f  the SPR to the region i s  b a sed on a 
c omb i n at i on o f  worke r s ' income and the _ l o c a l  purcha s e  o f  s e rv i c e s ,  
mate r i a l s , e q u i pme nt , and s uppl i e s  fo r the p r o j ect . Expend i tu r e s  
that wo u l d  be made total ly w i th i n the r e g i o n  i n c l ud e  tho s e  f o r  
s i te p r epa r a t i on , we ll d r i l l i ng , t h e  l ay i ng o f  t h e  br i ne p i pe­
l i ne , powe r i n s t al l a t i o n , con s t r uc t ion  of  s u r face f ac i l i t i e s , 
the l e ach i ng o f  the sto r ag e  c ave r n s , and the pump ing o f  o i l  to 
the s i te .  In ad d i t i o n , abo u t  h a l f  o f  the p r o c u r ement o f  
mater i a l  and equ i pment coul d b e  made in  the r eg i on . The amo unt 
that th i s  wo u l d  br i ng i n to the r e g i o n  d u r ing p r o j ect  cons t r uc t i o n 
w o u l d  be about $ 1 5 0 , 3 0 0 , 0 0 0 . 

The i nc r e a s e  i n  loc a l  s p e nd i ng s timu lated b y  the add i t i o n a l  re­
g i on a l  income is cons i de r ed t o  be a s e condary economi c g a i n . The 
total i n c ome supp l ie d  by p ro j e c t  expend i tures and the s e  s e c ondary 
g a i n s  c an be e s t imated by app l y i ng the reg i onal e c onomi c mu l t i ­
p l i e r .  I n  thi s c a s e , the mu lti p l i e r  f o r  the Lake C ha r l e s  a r e a  ( 2 . 0 4 )  
would be u s e d . The re s u l t  i s  an i nc r e a s e  i n  l o c a l earnings o f  
$ 3 0 6 , 6 0 0 , 0 0 0 .  ( A�endix M provi d e s  a techni c a l  d i s c u s s i on o f  
e conom i c  b a s e  ana�y s i s . )  

I n  o r d e r  to put the se mo netary amo unts  into pe r spe ct ive , they 
c an be comp a r e d  w i t h r eg i o n a l  e a r n i ng s  p r o j e c ted fo r 1 9 8 0 . 
S i nce contr acto r s  and s uppl i e r s  th r o ugho u t  a r eg i o n  that 
i nc l ud e s  the L a k e  Ch a r l e s  BEA a r e a  and the Be aumo nt-Po rt  
Ar thur -Or ange BEA a r ea , *  wo u l d  be  compe t i ng fo r po rt i o n s  of  the  
wo r k ,  the s e  two areas  toge ther comp r i s e the e co nom i c  reg i o n  
that wo u l d  b e  imp acted by t h e  pr o j ect . Th e total o f  the S P R  
e xpend i t u r e s  a n d  s e c ond a r y spend i ng wo u l d  amo unt to 7 p e r c e nt 
o f  the comb i ned e a r n i ng s  i n  th e s e  two B E A  a r e as in  1 9 8 0 . 
Cons id e r i ng only the s e  two stand a r d me t r opo l i t an a r e a s , the 
e a r n i ng s  attr ibu t ab l e  to the p r o j ect wo u l d  const i t ute a 
1 2  pe r c en t  g a i n  ove r  the ant i c i pated 1 9 8 0  l e v e l . 

Wh i l e  mo s t  o f  the S P R  purch a s e s  o f  mate r i a l s  and equip-
ment wo u l d  be concentr ated in the f i r s t  year of c o n s t r uct ion , 
ec onom i c  imp ut to the a r e a  and s e c o n d a r y  s t imu l a t i on to 
l o c a l  b u s i ne s se s  wo u l d  e x t end ove r seve r a l ye a r s .  Th e total 

* The L a k e  Ch a r l e s  BEA ( B u r e a u  of Econom i c  Anal y s i s )  a r e a  
i s  comp r i se d  o f  1 4  p a r i s h e s ; the Be aumont-Po rt  A r thur ­
Or ang e a r e a  i s  compr i s ed o f  7 c o u nt i e s . 
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ec onom i c  g a i n  st emm i ng f r om the o i l sto r ag e  p r o j ect wo u l d  
r ep r e s e nt a 3 9  pe r c e n t inc r e ase ove r the ant ic ipated g r owth i n  
e a r n ings  be twe en 1 9 8 0  and 1 9 8 5  f o r  the two comb i ned BEA a r e a s , 
and 6 5  pe r c ent ove r the expected g r owth in e a r n ings o f  the two 
me t r opo l i tan a r e as ove r the s ame pe r i od  o f  ye ar s .  

C . 3 . l . 8 . 6  Go v e r nme nt Rev e n u e s  

Th e r e  wo u l d  be some s o u r ce s  o f  add it ional  l o c a l gove r nme ntal 
r e ve n u e s  att r ibu tab le to th e cons t r u c t i o n  of th e p r o j ect and 
some l o s s  of r e v e nu e s f r om o t h e r  s o u r c e s . State , p a r i s h , and 
c i ty r ev e n u e s  wo u l d  be i nc r e a s ed ind i r e c tly by the gene r al ly 
h ig h e r  l eve l o f  ec onom i c  act iv i ty i n  the ar e a . Th i s  act iv i ty 
s t ems f r om p r o j ect  c o n s t r uc t i on  th r ou g h  the p u r c h a s e  o f  p i pe l i n e , 
bu i l d i ng mate r i a l s , and v a r i o u s  s e r v i c e s . 

The  wag e s  e a r ne d  by wo r k e r s  empl oy e d  by the con s t r uc t i on  ta s k s  
i s  a quan t i f i ab l e  aspect o f  th i s  h i g h e r  l ev el  o f  ec onom i c  
act iv i ty .  A s s um i ng that an ave r ag e  o f  2 0  pe r c e nt o f  e ach 
wo r k e r ' s  pay is w i t hhe l d  for F e d e r al in come tax e s , soc i al 
s e cu r i ty , and wo r k e r ' s  bene f i ts p l a n s , and that o f  the 
r ema i n i ng wag e s , abo u t  6 pe r cent we r e  put into a sav i ng s  
account , the r ema in d e r  wo u l d  be spe nt i n  ways that wo u l d  be 
taxed by local  g o v e r nme ntal ag enc i e s .  Th e s a l e s  tax al one , 
wh i c h  i n  Lou i s i ana i n c l u d e s  a 3 p e r c ent s t ate tax , 1 p e r cent 
pa r i s h  tax , and 1 pe r cent c i ty tax , wo u l d  contr ibu te abo u t  
$ 2 1 9 , 0 0 0  t o  s tat e , p a r i s h , and c i ty revenu e s  i n  the f i r s t  y e a r , 
$ 1 3 1 , 0 0 0 in the  s econd year , $ 9 2 , 0 0 0  i n  the th ird year , and 
$ 6 8 , 0 0 0 in the fourth y ea r  of con s tr uction . 

Mate r i a l s  and equ i pment p u r ch ased spec i f i c a l ly fo r u s e  and 
i n stal l a t i o n  at the F e d e r a l f ac i l i ty wo u l d  not be s ub j e c t to 
l o c a l s a l e s tax . S im i l a r l y , Fe d e r a l own e r s h i p  o f  the s i te and 
p i pe l i ne r ig h ts -o f -way wo u l d  e x emp t th e s e  p r ope r t i e s  f r om local 
tax a t ion . 
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C . 3 . 2  Impact f rom Operation 

C . 3 . 2 . 1  Land Feature s 

C . 3 . 2 . 1 . 1  Geomorphology 

Operat ion and mai ntenance activi ties would have no impact on 
geomorphology ( topography , drainage patterns )  at the West 
Hackberry storage s i te or along the o i l  or brine pipe line 
routes . Maintenance dredging at the docks would be required . 
This  would a l ter the bathymetry at the dock s , and spoi l 
di spo sal would alter topography at the d isposal s i te . D i s ­
posal o f  the spo i l  material would result i n  minor geomorphic  
impact i n  the di sposal area . 

C . 3 . 2 . 1 . 2  S o i l s  

Routine operation and maintenance i s  not expected to result 
i n  any impacts to soil characteristics  at the storage s i te , 
along e i ther the oil  or brine di sposal p ipeline routes , or at 
the terminal and dock facil ities . Acc idental spills  o f  o i l  
o r  brine could , howeve r ,  cause the soil  in contact with o i l  to 
be incapable of  supporting ve0etation . ( See d i s cus s ion o f  oil  
spi l l s  in Section C . 2 . 1 . ) 

C . 3 . 2 . l . 3  Stratigraphy , Geologic Structure , 
and Mineral Re sources 

No impact on the stratigraphy , geo log i c  structure or o i l  
production on the f l anks o f  the dome would occur during 
normal operation and maintenance activities . 

Future salt  production in the area o f  the new s torage caverns 
would not be compatible with the SPR program . Also , sul fur 
( i f  any exi sts in the cap rock above the expans ion s ite ) cou ld 
not be mined . 

C . 3 . 2 . 2  Water 

The operation and maintenance of the Wes t  Hackberry facil ity 
would produce certain impacts on the water environment . Sub­
s equent di scu s s ion deal i ng wi th thes e  impacts is organ i z ed 
in two par ts as fol lows : 

• Surface Water 

• Subsurface Water 
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C . 3 . 2 . 2 . 1  Surface Water 

Withdr awal of D i sp l acement Water From the I ntracoastal 
Waterway 

The only s i gn i f ic ant imp act on the supp ly or ava i l ab i l i ty o f  
surface water woul d result from the withdrawal o f  water for 
the di sp l ac ement operation . The maximum rate o f  withdrawal 
wou l d  b e  1 . 4 7 mi l l i on bpd ( barrel s  per day ) or 42 , 9 0 0  gpm 
( ga l lons per minute ) .  The period o f  withdrawal woul d  extend 
over a minimum of 1 5 0  days ( 5  months ) .  The s ame discuss ion 
of imp acts p re s ented in section 4 . 3 . 2 . 1  for the withdrawal 
of l eaching water would also app ly for the withdr awal of 
d i sp l acement water ( s ee also Appendix D . 2 7 ) . 

During displ acement , o i l  may b e  s imul taneous ly wi thdrawn from 
b o th Wes t  Hackberry and Sulphur Mine s . In order to predict 
the imp act o f  water withdr awal from the propo s e d  intake 
l o c ation on the I CW ,  the M I T  Water Qual i ty Network Mode l 
( Harl eman , et ai , 1 9 7 6 ) ,  as  described in App endi x  D-14 , was 
uti l i zed . Detai l e d  results from the use of the mode l are 
presented in Appendix D . 2 7 . The results i ndicate that for 
the given conditi ons , the sur face heights of the I CW would 
not be apprec i ab ly alte red dur ing withdr awal o f  di spl acement 
water . I n  addition , changes i n  flow velocities would b e  sma l l  
( 0 . 03 ft/sec or l es s ) throughout the I CW .  

Using computer mode l ing to s imul ate conditi ons o f  h i gh s al inity 
i n  the S ab ine River and Calcas ieu Ship Channe l , a s al ini ty 
i ncrease o f  l e s s  than 0 . 0 5 ppt was i ndicated for the wi thdr awal 
p o int .  The l arge st s a l inity incre ase obs erved anywhere in 
the I CW was less than 1 ppt . Predi cted s a l inities al ong the 
I CW b e fore and a fter the withdrawal operation are pres ented 
in App endix D . 2 7 .  

wi thdrawal o f  D i spl acement Water from B l ack Lake 

I f  water were withdrawn from the alternate location on Bl ack 
Lake thi s  would a ffect both the s upply ( or ava i l ab i l i ty ) and 
qual i ty o f  the s urface water in the l ake . The po int o f  with­
drawal , as  indic ated in F i gure C . 3 - 1 , would b e  on the southern 
s i de o f  Bl ack Lake about 2 0 0 0  feet west o f  Bl ack L ake Bayou . 

I f  B l ack L ake served as the s o l e  s ource o f  di splac ement water , 
and i f  the l ake were comp l etely i so l ated from other water 
bodies , the withdrawal rate previ ously noted would lower the 
w ater l evel o f  the l ake 8 . 64 x 1 0 - 2 ft/day ( as exp l ained i n  
Appendix D .  1 2  ) . Because tne l ake i s  connected with both 
C alcas ieu Ship Channe l v i a  B l ac k  L ake Bayou and with the I CW 
( I ntracoastal Waterway ) v i a  Alkal i  D i tch , the actual rate o f  
fall o f  water would b e  much l e s s  than the value noted . As 
i ndicated i n  F i gure C . 3 - 1  i nduced currents in b oth the b ayou 
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and the ditch would serve to rep l eni s h  the water wi thdrawn 
from the l ake . Thus , as in the case o f  the le aching ope rati on,  
e s s enti a l l y  all of the rep l eni shment water would actual ly 
come indi rectly from the Calcasieu Ship Channe l and the I CW .  

I n  order to p redict the imp act o f  the wi thdrawa l proce s s  for 
displ acement water , a numerical s o lution of the equations 
governing the fl ow of �ater in an estuarine system has b een 
obtained . The MIT Water Quality Network Model ( Harl eman et aI , 
1 9 7 6 ) ,  whi ch i s  de s cribed in Appendix D - 1 4 , has been used 
for thi s  purp o s e . The deta i l e d  results generate d by the mode l 
are presented in Appendix D - 1 2 . The s e  results indic ate that . 
under normal environmental conditi ons the s ur face hei ght o f  
Bl ack Lake would b e  depre s se d  approximate ly . 1 7 feet dur ing 
the wi thdrawal proce s s . I nduced flow e ffects in B l ack Lake 
Bayou would increase flood tide currents by approximate ly 
. 1 3 ft/sec whi l e  reducing ebb tide currents by a s imil ar 
amount . Li kewi s e  in Alkali Ditch fl ood tide currents would 
b e  increased by app roximately . 1 1 ft/sec with ebb tide currents 
reduced by the s ame amount . 

Bec ause o f  i ts greater depth alkali Ditch would s upply the 
maj or portion o f  the rep l enishment wate r to B l ack Lake . Such 
water woul d  be fre sher than that pas s ing through Bl ack Lake 
Bayou . Thus the s a l inity of Bl ack Lake would decrease app roxi ­
mately 1 . 3 ppt during the withdrawal proce s s . Li kewi s e  the 
s al inity o f  Alkali Ditch woul d  decre as e ,  al ong with s al inity 
i n  that portion o f  Bl ack Lake Bayou between its j unction with 
Al kal i  D i tch and B l ack Lake . I n  that porti on o f  Bl ack Lake 
B ayou east of i ts j uncti on with Alkali Ditc h ,  however ,  the 
s al ini ty would increase by as much as 3 . 2 ppt due to the 
i ntrusion o f  the s altier water from the C al c a s i eu Ship Channe l . 
The imp act o f  s uch s a l inity change s on spec ies and ecosys tems 
is provided in S ection C . 3 . 1 . S . 1 .  

I n  addi tion to normal envi ronmental conditi ons invo lving lunal 
( diurnal tide s ) spec i al cons i deration mus t  be given to wi nd­
driven tides . Under c ertain meteorological condi tions , 
norma l l y  a s s oc i ated with the p a s s age o f  a front , winds in 
the area may pers i s t  in one direction for periods as l ong as 
one wee k  ( Co l eman , 1 9 7 7 ) . I n  s uch a s i tuation the water l evel 
in Cal cas i eu Lake may b e  depre s s ed ( or el evate d )  2 to 3 feet 
b e l ow ( or above ) i ts no rmal value . At Hackb erry , the maximum 
depres s i on ob s erved in the period from 1 9 44 t o  1 9 7 6  amoun t e d  t o  
ap proxima t e ly 2 fe e t  b e l ow me an s e a l eve l and pers i s ted  for 
app ro xima t e ly 3 days (Dement , 1 9 7 7 ) . An ana lys i s  has been per­
formed wit h the Network Mo de l t o  det ermine the e ffec t s  of such 
a dep re s s ion o f  water leve l in b o th the C a l c a s ieu Ship Channel 
and the Intraco a s t a l  Wat e rway . The resul t s  o f  such an ana ly s i s  
are al s o  p r e s en t e d  in App endix D - 1 2 . Such re s u l t s  indicate  
tha t  under the inf luence o f  a wind- driven t i de the  l eve l of 
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B l ack Lake wou l d  t emp orar ily drop approxima t e ly . 8 6 fee t . This  
drop , c ombined wit h  t he  drop of . 1 7 feet r e s u l t ing from the 
withdrawa l  p r o c e s s ,  wou ld produce a t o t a l  de c r e a s e  in the wa ter 
leve l of 1 . 0 3 feet . The l ake is  rep orted t o  have a mean dep th 
of four feet , but in the vicinity o f  the with drawal p o int i t  
may be much shal lower . In such shal low reg ions , a drop on the 
order of one foo t c ould be s igni f i c ant . Becaus e the wind- dr iven 
ti d al  e f fe c t  shoul d not p er s i s t  for mor e  than thr e e  days , how­
ever , any exp o s ure o f  port ions o f  the l ake b o t t om would only 
l a s t  a s imi lar t ime p eriod . C l e arly such exp o sure would be due 
p r imar i ly t o  the win d - dr iven t idal e f f e c t  whi ch i s  a natur a l  
phenomenon . 

Withdrawal o f  D i spl acement Water from Calcas ieu Ship Channe l 

The Calcasieu Ship Channel has also been proposed as an alter­
nate source of displacement water for the We s t  Hackb erry s ite . 
I n  order to predict the impact o f  the withdrawl proce s s  for 
di spl acement water , a numerical s o lution of the equations 
governing the flow of water in an e s tuarine system has been 
obtained us ing the M I T  Water Qua lity Netwo rk Mode l ( Harleman , 
1 9 7 6 ) ,  whi ch i s  de s cribed i n  App endix D-14 . The detailed 
results generated by the mode l are pre sented in Appendix D - 1 3 . 
The s e  results indicate that under normal environmental condi ­
ti ons the surface he i ght o f  the Calcas i eu Ship Channe l would 
b e  depres s e d  approximate ly . 0 1 feet due to the wi thdrawal o f  
displ acement water . I n  Calcas ieu L ake change s i n  fl ow 
veloci ties would a l s o  be sma l l  with a maximum change o f  
. 0 2 ft/sec occurring i n  the southe astern portion o f  the l ake . 
I n  We s t  Cove , change s in flow ve lociti e s  would amount to 
approximate ly . 0 3 ft/sec . I n  both Calcas ieu Lake and We s t  
Cove the ve l o city change s appear to be c l o s ely l inked to 
change s in s alinity and are p robably not the result o f  induced 
flow e ffects a s s o c i ated with the wi thdrawal proce s s . 

Throughout the Calcas ieu Ship Channe l the withdrawal proc e s s  
produced very l ittl e change i n  s a l inity . Actually a t  the 
end o f  the I S O - day withdrawal proce s s  the s a l i ni ty was 
generally on the order of . 2  ppt l e s s  than the s al inity prior 
to withdrawal .  S imi l ar decre ases ranging as high as 2 ppt 
i n  Calcasieu L ake and 4 ppt in Wes t  Cove were obs erved . The s e  
decre ases i n  s al inity are not cons idered to b e  the re sult o f  
the wi thdrawal proc e s s  but ins tead are p rimar ily the re sult 
of the existence of nonequi l ibrium conditions ( wi th respect 
to s al inity ) in p o rti ons of the water network at the time 
the withdrawal o f  displ acement water commenced .  
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Br ine D i spo s al 

Unless  a concurrent leach and f i l l  cons truction technique 
is used , during initial f i l l  ( and any subsequent re f i l l )  
a t  Wes t  Hackberry , 2 6 5  ppt brine would b e  dis charged a t  a 
rate o f  1 7 5 , 0 0 0  bpd or 5 1 0 0  gpm for a period o f  1 2 0 0  days . 
Current des i gn calls  for the disposal o f  the brine by means 
of dis charge i nto the Gul f  of Mexico , us ing the s ame brine 
disposal system a s  used during the leaching operation . The 
general disposal area in the Gul f  i s  i ndi c ated in F i gure C . 3 - 8 . 

The br ine discharged during the f i l l  proce ss  would be 1 5  
percent more s a line ( 2 6 5  ppt ) than that d i scharged during 
leaching ( 2 30 ppt ) . The rate o f  di s charge , however ,  would be 
l e s s  than 1 5  percent of t he r ate dur ing leaching . There fore 
the impact produced by the brine di spo s a l  dur ing f i l l  would 
in genera l  be less  than that a lready de scribed in Section C . 3 . 1 . 2 . 1  
for leaching . 

The displacement operation would vary from the leaching opera tion 
only in the p lacement o f  excess s a l ini ty contours with in the 
brine plume and the s i z e  o f  the plume . Thus the d i scuss ion 
pre sented in Subs ection C . 3 . 1 . 2 . 1  concerning chemical  composition 
at exce ss  s alini ty contours for the leaching operation i s  equally 
app l ic ab le to the di spl acement operation . Data is given in 
Appendi x 0 . 1 5  for th e chemi cal composition at various exce s s  
salinity contours . 

Discharge o f  Treated Bal l as t  Water 

As noted i n  Section A . 4 . 4 . 1  each tanker prior to receiving o i l  
at the tanker dock wou ld dis charge a volume o f  b a l l a s t  water 
amounting to 20 percent of its tota l  c apaci ty .  Thi s  water 
would normally  have been pumped into the tanker whi le at sea 
and there fore would be sal ine ( 3 0  ppt ) . The ballast water , 
after dis charge from the tanker ,would pas s  through the 
existing ballast water treatment system which is des igned 
to conform to Texas water qua l i ty standards ( Texas Water 
Qual ity Board , 1 9 7 6 ) . Texas standards require that no visible 
f i lm o f  o i l  be produced on the water sur face . The concentra­
tion o f  o i l  neces sary to produce such a f i lm i s  not precisely 
estab l i shed but ava i l able exper imental data ( Hornste in , 1 9 7 3 )  
sugge s t  that such a f i lm become s v i s ible when the o i l  concen­
tration is approximately 5 to 1 0  ppm* . The s alinity o f  the water 
would not be a ffected by the treatment proce s s . The treated 
bal las t water would be discharged into the Neches River at a 
rate o f  1 0 . 9 2  f t3 jsec or 1 6 8 , 0 0 0  bpd * * . 

* 

* *  

Thi s concentration includes both d i s so lved and 
emu l s i fied o i l s . 
Thi s  rate o f  di scharge i s  based on the as sumption that 
6 0  percent o f  the oil removed from the storage fac i l i ty 
would be tran sported by tanker from the S un Oil  Dock . 
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As descr ibed in Sec t ion A . 4 . 4 . 1 ,  the treated b a l l a s t  water 
would enter the Neches River via a sma l l  di tch on the southern 
bank of the river . The dimens i ons  of this ditch are not spec i ­
f ied at thi s time nor i s  i ts total  di scharge rate or the f low 
ve l o c i ty o f  the d i scharged flu i d . I n  order to obtain some 
e s t imate o f  the impac t ,  the ditch wa s a s s umed to contain only 
the treated b a l l a s t  water from the tankers a s soci ated wi th the 
transport of o i l  from the west  Hackberry fac i l i ty . Thus the 
d i s c harge rate was taken as 1 0 . 9 2 ft3 /sec with a sal inity of  
30  p p t  and a n  o i l  concentration o f  7 . 5 ppm . The river f l ow 
ve l o c i ty wa s taken at 0 . 7 6 5  f t/ s ec Gul fward based on the 
mi nimum flow rate reported during the water year 1 9 7 5  ( U S GS , 
Texa s , 1 9 7 5 ) . The r ive r dep th was as sumed to vary from 5 feet 
near the shore to 4 0  feet in the navigation channe l . The 
behavior of the re s ul ting p l ume was mode led by me ans of a com­
puter program u t i l i z ing the general solut ion o f  the di ffus ion 
equation for a f inite moving med ium ( H i n z e , 1 9 5 9 ) . By means 
of  image s ,  the top and bot tom of the ri ver and the river bank s 
were accounted for . The program was used to compute the 
dist r ibution o f  o i l  and s al inity downs tream of  the ditch . 
Figure s C . 3 - 1 6  and C . 3 - 1 7  present the computed contour s for 
oil concentration on the r iver bottom and r ive r surface 
respe c t ive ly . I n  s im i l ar fa shion , Fi gure s C . 3 - 1 B  and C . 3 - 1 9  
pre s ent the corre sponding p lots o f  i soha l ines ( l ine s  o f  con­
stant s a l i n i ty ) . F i gure s  C . 3 - 1 6  through C . 3 - 1 9  can be i nter­
pre ted as p l anar views of  the Neches River . The bal l a s t  water 
di scharge di tch is loc ated on the southern bank of the r iver 
and r ive r f low is Gul fward . 

On the river bottom a s  indicated in F i gure C . 3 - 2 1 , o i l  con­
centration values of 7 . 5  ppm would occur as far as 9 5 0  feet 
downstream of  the d itch . The o i l  concentration would exceed 
1 ppm for a d i s tance of approximately 7 6 0 0  feet downs tream .  

On the river surface o i l  conc entrat ions o f  7 . 5  ppm , a s  shown 
in F igure c . 3 - 2 2 , are encountered as far as 9 6 0  feet downstream . 
Concentration in exce s s  of  1 ppm occur as far as 7 9 0 0  feet 
downs tream .  On both the r iver bo ttom and surface no concen­
tration greater than 1 ppm occurs beyond roughly 4 0  feet f rom 
the southern bank of the r iver . 

The i sohal ines shown in Figure C . 3 - 1 B  for the r iver bottom 
indicate that s a l in i t i e s  of 3 0  ppt pers i s t  as far as 9 5 0  feet 
downstream . S a linit ie s greater than 4 ppt are encountered 
for a d i s tance o f  7 6 0 0  feet downs tream .  

On the river surfac e , a s  shown i n  F igure C . 3 - 1 9 , the 3 0  ppt 
isohaline extends downs tre�m 9 6 0  feet . Sal inities in excess 
of  4 ppt occur as far as 7 9 0 0  downs tream . 

C . 3 - 9 7 
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�he total area* exposed to a gi ven ( or greater ) concentration 
of  oil is presented as a funct ion of  oil concentration in 
Figures C . 3 - 2 0  and C . 3 - 2 1  for the r iver bottom and sur f ace , 
respective ly . Figures C . 3 - 2 2  and C . 3 - 2 3  provide s imi lar data 
for the to tal area* exposed to a given ( or greater ) level o f  
sal inity . I n  each ca s e , an area of  approximately 8 0 0 0  square 
feet or l e s s  i s  expo sed to the maximum leve l s  of  o i l  anc 
sal inity . 

The c ros s sectional area* * of  the port ion o f  the r iver af fected 
by the d i scharge o f  treated ballast  water would be less than 
0 . 1  percent of the total cross s ec tiona l area of  the river . 
A mixing region of  thi s s i z e  would be we l l  within Texas S t ate 
Water S tandards . Thus , the di scharge of  treated ballast  water 
into the Neches River would have a minor impact on the 
river . 

Pollutan ts of  Mi sce l l aneous Ma in�enance Ac tivities 

Numerous s o l id and l iquid products , both organic and in­
organi c , used in the maintenance and operation of  the fac i lity , 
are a source o f  c hemi cal and b iological water pol lution . The 
maj or sources o f  maintenanc e-related pol lution are generally 
s imi lar to  those present during the cons truc tion o f  the 
fac i l i ty as described in Section C . 3 . 1 . 2 . 1 .  The magni tude of 
such source s ,  due to maintenance and operations  are in general 
smal ler than those resu lting from construc tion . 

C . 3 . 2 . 2 . 2  Sub sur face Water 

Current des ign for the We s t  Hackberry SPR fac i l i ty doe s not 
invo lve us e  of the shal low aqui fers as a source of d i sp l ace­
ment wate r nor  use of the  deeper aqu i fers  as  a s i te for  br ine 
di spo sal . Thus  the subsur face water system should exper ience 
no impact as a resul t o f  fac i l i ty oper ation . 

* I n  the hor i z ontal p l ane . 
* * I n the vertical p l ane . 

C . 3- 1 0 2  
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C . 3 . 2 . 3  Air Qual i ty 

C . 3 . 2 . 3 . l  Sources of  Emi s s i ons 

The emi s si on sources from ope rat ional ac tivities  at we s t  Hackberry 
inc lude ( 1 )  the off loading of crude o i l  from tankers at  Sun 
Te rminal during fi l l , ( 2 )  the loading of  the o i l  onto tank ers  
during withdrawal ,  and ( 3 )  the emi ss ions from d i s s olved hydro­
carbons wh ich are pres ent in the brine d i s charged during ref i l l .  
Th e ma j or i ty of  the po l lutant emi s s ions as soci ated with these 
ac tivi t i e s  wou ld enta i l  evaporat ive l o s s e s  of  gaseous hydrocarbons 
from expos ed l iquid surfac e s  of  crude oi l .  In thi s analy s i s , i t  
is con s ervative ly as sumed th at al l of the se emi s s i ons are i n  the 
form of reac t ive non-me thane hydrocarbons ( NMHC ) . 

Other operational pha se emi s s ions inc lude veh i c le exhau s t s  and 
fug i tive du st  due to the routine operat ion of pro j ec t  vehi c le s .  
Combu s tion contaminants wou ld a l s o occur dur ing the un loading 
and loading of  ocean-going tankers s i nce ship boi lers mus t  
ope rate t o  supp l y shipboard power . The following sections 
wou ld categor i z e  pro j ec t  emi s s ions in terms of : ( 1 )  tanker 
loading , unloadi ngj and bal l a s t ing ; ( 2 )  tanker and tug engines ; 
( 3 )  surge - storage and b a l l a s t  treatment tanks ; and ( 4 )  p ipe l ine 

pumps seals and valve s .  

The f o l l owing p aragraphs describe the deve lopment o f  emi s s ion 
rates for operational phase a c t ivities at the We st Hackberry 
dome and terminal s i te s . Short- and long-term emi s s ion rates 
are l i s ted in Appendix E for tho s e  source s inc luded in the 
mode l ing anal y s i s  wh i le annual tonnage emi s s ion rates are 
pre sented for a l l  sources in  Tab le C . 3 - l1 . An evaluat ion of  the 
emi s s ions from brine is given in Appendix N .  Vehicular and 
fugi t ive dus t emiss ions due to the operation of l i ght-duty 
veh i c l e s  on s i te roadways are as sumed to be the same as that 
indicated in Tab le C . 3 - 3 o f  Sect ion C . 3 . l . 3 . l  for construc tion 
phas e activitie s  and are not inc l uded in th i s  discuss ion . 
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TABLE C . 3 - 1 1  
Annual Tonnage Emi s s ion Rates for Expans ion of  We st  
Hackberry by 1 5 0  mmb 

So u r ce o r  Act i v i t y NOx c o  

* F i l l  Phase On l y :  t he v a l ues  a r e  the  max i mum pred i c ted at  any t i me d u r i ng 
use . The i n i t i a l f i l l  i s  expec ted to be o n l y  a sma l l  f r a c t i o n  o f  th i s  
amo unt . 

* * Wo r k i ng l o s s es i n t e r a c t  w i th the s t and i ng s to r age lo s se s , s uc h  that the 
res ul tant em i s s i o n  i s  l e s s  than the s um o f  these val ues . 

+Em i s s i o ns i n  f i l l  phase . 
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T a n k e r  Load i ng 

T h e  l o ad i ng o f  tank e r s d u r i ng the ope r a t ional p h a s e  o f  the 
p r o g r am w o u l d  be a ma j o r  s o u r c e of hyd r o c a r bo n s  due to 
e v apo r a t ive l o s s e s . 1 5 0 , 0 0 0 , 0 0 0  ba r r e l s  o f  c r ud e  o i l  wo u l d  be 
di s tri b uted dur ing the I S O-day drawdown per iod w i th an a s s umed 
60 percent o f  the total b e i ng s h i pped f rom t he S un Terminal 
f ac i l i ty b y  6 5 , 0 0 0  dwt ( 4 5 0 , 0 0 0  barre l ) t ankers . 

T h e  av e r ag e  hyd r oc a r bon em i s s ion f ac t o r  u s ed f o r  sh ip l o ad i ng 
o f  c r ud e  o i l  i s  0 . 5 5 I b/l , O O O  g a l l o n s . Th i s  emi s s i o n  f actor  
w a s  d e r i v e d  based on a mod i f i ed analy t i c al p r o c ed u r e  u s i ng AP I 
( AP I , 1 9 7 6 )  and E x xo n  ( E PA ! 1 9 7 6 )  g a so l i ne data . F o r  e s t im a t i ng 
c r ude o i l  em i s s ion f act o r s , the p r oced u r e  emp l oy s  c o r r e c t i o n  
f ac t o r s  f o r  both a r r ival  and g e ne r a t ion  components o f  the 
hyd r o c a r bon vapo r co nce n t r a t i on  p r e v i o u s ly d e r i v e d  f r om g a s o l i n e 
d a t a .  T h e s e  em i s s ion  f acto r s  a r e  d e s c r i bed i n  deta i l  i n  
Append i x  E .  

The  s h o r t - t e rm f l ow r ate o f  o i l  by tank e r  may be subs tant i a l ly 
l a rg e r  th an the pr o j e c ted  d a i ly ave r ag e  of 600 , 000 ba r r e l s  
pe r d a y  a t  S u n T e rm i nal . Bad weath e r  may p r oh i b i t  op e n  s e a  
ope r at i o n s  o r  me c h an i c al b r e a k d own s coul d r e s u l t  i n  de ad t ime , 
r eq u i r i ng i n c r e as e d  f l ow r a tes i n  o r d e r to i n s u r e  that d r awdown 
c a n be comp l e te d  in 1 5 0  day s .  I n  the G u l f  C o a s t  reg i o n , a 
w e at h e r i ng f ac t o r  o f  2 i s  o f t en i n c l u d e d  i n  e s t imate s o f  such  
ope r at i on s  (N OAA , 1 9 7 5 )  and  a f acto r o f  1 . 5 d o e s  n ot  s e em 
u n r e a s o nable f o r  the s e  ope r at i o n s .  As a r e s u l t ,  sho r t- t e rm 
tan k e r  em i s s ion r at e s  ar e based upon a max imum p r o j e c ted d a i l y 
f l ow r a te wh i c h  i s  1 5 0  pe r c ent of the av e r age r a te . The ann u a l  
em i s s ion  r a te h a s  been deve l op e d  b y  a s s um i ng that th e total 
ma s s  of hyd r o c a r bo n  em i s s i o n s  c a l c u l a ted for a pe r i o d  of a y e a r  
occ u r s  cont i n u o u s l y  ove r that pe r i od . PTMAN and CDM r u n s  h ave 
be en made for  th i s  so u r ce based upon the em i s s i on  r a tes  l i s ted 
i n  Append i x  E .  

L o ad i ng the VLC Cs to tank e r s  occu r s  s u f f i c i e n tly f a r  o f f sho r e  
that  the a s s o c i ated em i ss i o n s  h ave not been mod e l ed . Howeve r ,  
the annu al tonnag e em i s s ion r ate i s  l i s t ed i n  T able C . 3 - 1 1  f or thi s 
ac t i v i ty b a s e d  upon an in i t i a l f i l l  r a te o f  1 7 5 , 0 0 0  b ar r e l s  
pe r day . 

T an k e r  B al l a s t i ng 

A l l  o i l  w o u l d  be d e l i v e r ed to the S u n T e rm i nal  d u r i ng the 
i n i t i al  f i l l  by 4 5 , 0 0 0  dwt ( 3 2 0 , 0 0 0 bbl ) tan k e r s  ov e r  a 
32 month pe r i od . T h e s e  tan k e r s  w o u l d  h ave r e c e i v e d  the i r  

C . 3 - 1 0 7 



c argo from VLCC ' S  i n  a l i ghteri ng operati on conducted 5 0  miles 
or further o ffshore . During unlo ading at Sun Terminal , the 
tankers woul d  take on b a l l ast water prior to putti ng out to 
sea . Thi s  results in the di sp l acement o f  sUb s tanti al amounts 
of hydroc arbon vapors whi ch accrue in the ship ' s  tanks during 
the unl o ading proce s s . A tanker b a l l a s ting emi s s i on r ate o f  
0 . 42 pounds o f  hydroc arbons per 1 , 0 0 0  gal lons o f  crude c ap ac i ty 
taken onb o ard has been uti l i z ed b ased upon the data discussed 
in the p aragraph on tanker loading . It  is  assumed that tanke rs 
norma l l y  take on 20 percent of the i r  c ap ac i ty as bal l as t .  
Calcul ati ons are based upon a dai ly de l ivery rate o f  1 7 5 , 0 0 0  
b arre l s  o f  crude o i l  per day duri ng the i ni t i al f i l l . 
A we athe ring factor o f  1 . 5  has been incorporated i n  the 
deve l opment o f  s hort-te rm emi s s ion r ates di scus s ed in the 
p ar agraph on tanker loading . 

Short- and l ong- term model calcul ati ons have been made 
tanker b a l l asting us ing a p o i nt s ource approximation . 
omi s s ion o f  the ship ' s  s truc ture wake e f fect may result 
sma l l  overp rediction o f  NMHC ground- l eve l conc entrati ons 
to the source . 

Tanke r Engines 

for 
The 

ln a 
c l o s e  

Tanke r b o i l ers are continuously fired , resul ting in combustion 
emi s s i ons during a l l  operati ons . Emi s s i on factors have been 
deve l oped on a fue l c onsumption b as i s ,  where tanker fue l  i s  
non-vo l ati l e  Bunker C fue l  o i l  ( #6 fue l  o i l ) .  Tab l e  C .  3 - 1 2  
surrunarizes the emi s s i on factors deve l oped b y  E s s o  Re s e arch 
and Engineeri ng Company ( Es s o , 1 9 74 ) . 

Tanker engine s would b e  in operation at var i ab l e  b o i l er 
c ap ac i  t i e s  duri ng both the lo ading and unl o ading proce s s e s . 
B o i l e r  activity c an be c l as s i fi ed as e i ther : ( 1 )  di s charge 
c argo ful l c ap ac i ty ;  ( 2 ) hote l l i ng or ( 3 ) maneuvering . During 
c avi ty f i l l  operations , tanker s  would unl o ad uti l i z ing ful l  
b o i l er c apac i ty . At the Sun Terminal , unl o ading would p roceed 
at an average rate o f  2 0 , 0 0 0  b arre l s  per hour based upon pump 
c ap ac i tie s .  uti l i z ing the p ro j ect 3 2 0 , 0 0 0  b arrel tanker s i z e  
for c avity fi l l , e ach tanker would requ i re 1 6  hours o f  un­
l o ading time . After the tankers unl oad , they would take on 
2 0  pe rcent of the i r  c apacity as b al l as t  prior to putting out 
to s e a . Ships b o i l ers would be in the hote l l ing mode during 
bal l asting operati ons . Thi s would require 6 . 4  hours at the 
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TABLE C . 3 - 1 2 

Emi s s i o n  Facto r s  f o r  Tank e r  B o i l e r s  

----- - - -- -- -----

PO LLUTANT POUNDS/BARRE L FU E L  POUNDS/TON FU E L * * 
---------- ----------- ----- ----- --------

S0 2 
N0 2 
P a r t i c u l ate 
HC 
CO 

6 . 4 ( S ) * 
4 . 3 6 
0 . 9 6 6  
0 . 1 3 4  
0 . 0 8 4  

44 . 7 ( S ) * 
2 9 . 1  

6 . 4 4 
0 . 8 9 3  
0 . 5 6 0  

* S % S u l fur ; for 2 %  S u l fur , S02 = ( 6 . 7 )  ( 2 )  - 1 3 . 4  #/bbl . 
* *  8 # f u e l /g a l l on  and 2 2 4 0  # /ton . 
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indi cated pump ing rate . Dur ing the loading phase , ships would 
take on crude o i l  at  an average rate o f  6 0 , 0 0 0  bb l s /hour w i th 
boi lers in  the hote l l i ng mode for 7 . 5  hours based upon a tanker 
s i ze of  4 5 0 , 0 0 0  barrel s .  The se tankers would d i s charge the ir  
bal l a s t  water at  full  boi l er c apacity prior to load ing in an  
operation requiring 3 hours . F ina l ly , the  tankers would 
maneuver in port for approxima te ly 4 hour s per terminal vis i t  
resu l t ing i n  a total load ing time o f  1 4 . 5  hours and an 
unloading time of 2 6 . 4  hours . 

Emi ss ion rates are e s timated on the ba s i s  o f  fuel consump tion 
rate s during spec i f i c  operations . Fue l  con sump tion rates for 
7 0 , 0 0 0  DWT tanke rs have been es timated by Pac i f i c  Environmental 
Service s ,  Inc . ( PEPA , 1 9 7 6 ) . Tanker s del ivering SPR crude o i l  
would be 4 5 , 0 0 0  DWT in s i ze whi l e  6 5 , 0 0 0  DWT tankers would be 
used for d i s tribu t ion . Howeve r ,  fue l consumption rates for 
7 0 , 0 0 0  DWT tankers  wou ld be emp loyed in the present analys is . 
Fuel con sumption rate s  for tankers  under three typ ical operating 
condi tions are e s tima ted as  fol lows : 1 )  di scharging cargo 
and bal l as t  would consume 2 . 4  tons/hour ; and 2 )  maneuver ing 
in port would con s ume 2 . 3  tons/hour ; and 3 ) hote l l in g ,  wh ich 
emp loys 1 0 % - 1 5 %  o f  ful l  power , would consume 0 . 3 3 tons/hour . 
See Fi gure C . 3- 1 3 . Se a p a s s age fue l con sumption rate s have not 
been inc luded be caus e boi ler emi s s i ons  would be di spe rsed over 
large d i s tance s  wh ich would have a negligible e f fect on local 
ambient air qua l i ty .  

Table C . 3 - 1 4 provides the emi s s i on rates wh i ch re s u l t  for each 
phase of  boi ler operation . Annual tonnage emi s s ion rate s , pre­
se nted in  Table C . 3-1 1 , can then be c alcu lated based upon the p ro­
j ec ted number of terminal vi s i t s  during the loading and unl oading 
pha ses  required to sa ti s fy a d a i l y  del ivery rate of 1 7 5 , 0 0 0  
barre l s  per day and a tanker d i s tr ibution rate o f  600 , 0 0 0  
barr e l s  per day . The se emi s s ions we re not inc l uded in the 
model ing analys i s  as the impact o f  the s e  buoyant sources on 
local ambient air qua l i ty wou ld be insign i f i c ant . 

Tug Engines 

Tugs would be required to ass i s t  both tankers and barges 
dur ing maneuvering operations . Combus tion contaminants would 
resu l t  due to engine operation . The emi s s i on rates for 
tugs depend upon the number of tugs requi red for ship or barge 
a s s i s tance , the rated horsepowe r and the duration of ass i s tance . 
The average fuel consumption underway as  reported by USEPA 
( EPA , 1 97 6 )  is  0 . 3 4 pound s of d i e s e l  fuel per hor sepower per 

hour ( # /hp -hr ) . All tugs use d i e s e l  fuel and it is ass umed the 
sul fur content i s  0 . 2 7 5  percent . For the purpose o f  computing 
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TABLE C .  3- 1 3  

Ta n k e r  B o i l e r  F u e l  C o n s ump t i on Rates 

OPERAT I ON TONS/HOUR* 
--------_._------ -- -_._-- ---_.-

D i s c h a r g i ng c a r g o  
a n d  bal l a st a t  
f u l l  capac i ty 

Maneuv e r i ng i n  p o r t  

H o t e l l i ng * *  

2 . 4  

2 . 3  

0 . 3 3 
----------_._-_. 

* Ton = 2 , 2 4 0  pounds 
**  1 0 - 1 5 %  o f  f u l l  pow e r  
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TABLE C .  3 - 1 4  

Tank e r  Bo i l e r  Em i s s ion Ra t e s *  

------------------ - - -- _._--_ .. _----_._ --------

POLLUTANT 

P a r t i c u l a te 

HC 

CO 

D i s c h a r g i ng 
C a r g o  & B a l l a s t  

2 7 . 1  

8 . 8 0 

1 .  9 5  

0 . 2 7 

0 . 1 7 

* G r ams per  s e c ond 

C . 3 - 1 1 2  

TANKER OPERAT ION 

Ma neuve r i ng Hote l i ng 

2 6 . 0  3 . 7 2 

8 . 4 4 1 .  2 1  

1 .  8 7  0 . 2 7 

0 . 2 6 0 . 0 4 

0 . 1 6 0 . 0 2 



pol lutant emi s s ion s from tugs , the fol lowing re lationship ( Tab le 
C . 3 -1 S )  has been deve loped which gives the comb ined hor sepower 
requir ements ( a l l  tug s used ) for tanker a s s i s tance ( PE S I , 1 9 7 6 ) . 

For 7 0 , 0 0 0  DWT tanker s ,  the total tug hor sepower requi rements 
are c alcu lated to be 3 , 0 0 0  hp , provided by two tug s of  1 , 5 0 0  hp 
e ac h . Therefore , 5 1 0  # fue l/tug/hour of  a s s i s tance i s  required . 
Table C . 3 -1 6  provides emi s s ion rates prepared by PES I ( P ES I , 1 9 7 6 )  
for tug a s s i s tance for thi s  s i z e  of  tanker . 

Annual tonnage emi s sion rates based upon the pro j ec ted number 
of t anker v i s i t s  are presented in Table C . 3 -1 1 . Two tugs wou ld 
a s s i s t  the tankers during maneuver ing operations . The se 
s l i ghtly buoyant emi s s ions would not be inc luded in the 
mode l ing analys i s  based upon the rationale d i s cu s s ed in the 
preceding paragraph .  

S torage and Tre atment Tanks 

Evaporative hydrocarbon losses  c an be ant i c i pated a t  the 
Wes t  Hackberry dome and terminal sites due to s tand ing s torage 
lo s se s  from the surge s torage tank s and the ballast water 
separ ation t ank s . The re would be three 2 0 0 , 0 0 0  bbl surge 
s torage tanks and two 5 5 , 0 0 0  bbl ballast tre atmen t  tanks at the 
Sun Terminal f ac i l i ty . At the dome s ite , there would be one 
2 0 , 0 0 0  barrel s urge s torage tank and one 3 , 0 0 0  barrel b l anket 
tank . The surge s torage tanks cons t i tu te the maj or contr ibutor 
at each location . The emi ss ion rate as calcul ated uti l i z ing 
the re lationship presen ted by the Amer ican Petroleum I n s t i tute 
( AP I , 1 9 6 2 )  i s  a funct ion of many var iables inc luding : ( 1 )  
thank d i ame ter ; ( 2 )  co lor of tank s ; ( 3 )  type o f  tank s ; ( 4 )  type 
of fue l ;  ( 5 )  temperature ; ( 6 )  wind speed and ( 7 )  crude true 
vapor pres sure ( TVP ) . The SPR tanks would emp loy modern 
f loating r oo f s  and would be painted l ight grey or aluminum to 
minimi z e  temperature var i ab i l ity . Emi ss ions are cons idered to 
be continuous and a TVP of  4 p s i a  was as sumed for long- term 
c a l cu lat i ons  and 5 p s i a  for short-term analyse s .  Dur ing 
withdrawal of crude o i l  from the tanks , they wou ld continue to 
be a s ource of  evaporative lo s se s  due to c l ingage of  o i l  to the 
tank s ide s . Technique s exist  for the deve lopment of  emi ss ion 
rate s due to c lingage losses ; however , the pre sent analy s i s  
emp loy s the s impl i fy ing as sumption that the tasks continuously 
emi t  hydrocarbons due to s tanding s torage lo s ses . This as sump­
tion i s  no t f e l t  to s ignif ican t ly al ter the results  of  the air 
qua l ity impact analy s i s . An addi t ional a s sump t ion made in the 
anal y s i s  is that a l l  tanks evaporate as an a l l- oi l  body . I n  
t he c a se o f  the ballas t  water treatment tank s , the o i l  w i l l  s i t  
o n  top o f  the water and b e  directly exposed t o  evaporat ive 
lo s se s . 
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TABL:F\ C .  3- 1 5  

Tug H o r s epowe r Requ i r eme nts 
Based Upon P r o j e c ted Tan k e r  S i z e 

TANKER S I Z E  ( DWT ) 

7 0 , 0 0 0  - 8 0 , 0 0 0  
1 2 0 , 0 0 0  - 1 5 0 , 0 0 0  
1 6 5 , 0 0 0  - 1 8 8 , 0 0 0  

HORSEPOWE R REQ U I REMENTS ( h p )  

C . 3 - 1 1 4  

3 , 0 0 0  
4 , 0 0 0  
6 , 0 0 0  



TABLE C . 3 -1 6  

Max imum Em i s s ion  F a cto r s  fo r Tug Bo ats 

POLLUTANT 

S0 2 
N0 2 
P a r t i c u l ate 
HC 
CO 

* Tot al  hp 

LB S/H R OF AS S I STAN CE *  

= 3 , 0 0 0  

5 . 6 1 
9 . 5 4 

1 3 . 6  
6 . 1 2 
8 . 1 6 
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Shor t- and long- term emi ss ion rates uti l i zed i n  the subsequent 
mode l ing an aly s i s  are pre s en t  i n  Appendix E .  For modeling 
ana lyses , the tank farms are as sumed to be  point sourc e s . The 
omi s s ion of the building wake correc t i on fac tor would yield 
s l ight ly conserva tive re sults c lo s e  to the poi nt of  emis si on . 
Annual tonnage emi s s ion rates are pres ented i n  Table C . 3 -1 1  and 
are based on  the conservative a s s umption that the tank s emi t  
continuou s l y  f o r  the ent ire per iod . Thi s  could occur during 
i n i t i a l  f i l l  wh ich i s  scheduled to last for 32 months but is 
unl ikely during the l S �-day drawdown phase . 

Pump Se als  and Valves 

Liquid crude o i l  l o s s e s  from pump seals and valves wou ld 
con s t i tute a hydrocarbon emi s s ion sourc e at the pump hous e s  
e s tabl i s hed near the dome and terminal s i te s . Pipeline f l ange 
leaks are negligible ( Jone s , 1 9 7 3 ) . Emi s s i on factors have been 
deve l oped through derivations based on meas urement programs . 
These factors are s ummari z ed i n  Tab le C . 3 - 1 7 � The h i gher factors 
used i n  the draft of this E I S  were based on tes ts at re fineries 
in the Los Ange les Ai r Basin i nvo lving product rather than 
crude o i l . 

I n  e s timating l o s s e s  from S P R  pump seal s and valve s , a l l  pumps 
are as sumed to hav e two seal s .  An average of 6 . 2 5 valves 
per pump i s  as sumed based on e s timates for the Alaskan Crude 
Oi l Del ivery Terminal s in Cali for n i a  of 5 0  valves for eight 
pumps ( PES I , 1 9 7 6 ) . 

The nece s sary var i able for the de termin ation of  the emi s s ion 
rates for the se sources i s  s imp ly the n umber of  pumps . At 
We s t  Hackberry , a pump hou s e  is located at the dome s i te and at 
the Sun Terminal . There would be 1 4  pump s at the former 
location and 6 pumps at the S un Terminal . Once again i t  i s  
conservatively a s s umed that the se sources emi t  at  a continuous 
rate over an annual per iod . S hor t- and long-term model ing 
cal cul ations have been per formed for the se point sources . 
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TABLE C . 3 - 1 7  

Em i s s i on F ac t o r s  f o r  P ump S e a l s  a n d  P i pe l i ne Valve s 

-- --------- ----- - _ ._ - ----- - --

Pump S e al s * 1 . 1 3 # /day/seal 

P ipe l i ne V a l v e s * *  0 . 1 0 8  #/d ay/v a l v e  

* Ad j us ted f o r  handl ing crude o i l , b a s e d  o n  original 
me as urement data ob tained at refineries in the Los 
Ange les Ai r Basin by H . R . Jones ( 1 9 7 3 ) . 

* *  Der ived from USEPA pub l ication AP- 4 B , Ai r Pol lution 
Engineering Manual , 2nd Edi tion , p age 6 9 1 .  

C . 3- 1 1 7  



Annual to nnage em i s s i o n r a tes h ave be en d e ve l oped f o r  al l 
ope r a t i o n a l  phase  s o u r c e s .  I n  add i t i o n , mode l i ng ana l y s e s 
h ave be e n  conducted f o r  s u b s tant i a l so u r c e s  o r  tho s e  who may 
r e s u l t  in a v i o l a t i on of appl i c able a i r  q u a l i ty stand a r d s . 
T h e  mo d e l i ng app r oach co n s i s ts o f  two s t eps : ( 1 )  s h o r t- t e r m 
mode l i ng u t i l i z i ng the mo d e l  PTMAN , and ( 2 )  annual  o r  
long-term mo de l i ng u t i l i z i ng the  C l imato l o g i c al D i sp e r s i o n  
Mode l ( C O M ) . B o t h  mode l s  ut i l i z e  j o in t f r equ ency d i s tr ib u t i o ns 
of the k ey d i spe r s i o n  mete o r o log i c al  pa r amete r s  i n  the f o r m 
o f  STAR data ( d e s c r ibed e a r l i e r ) . STAR data f o r  L a k e  
C h a r l e s , Lo u i s i ana h a s  been u s ed t o  r e p r e s e nt on s i t e cond i t i ons  
at We st H ackbe r r y  and the Sun  T e rmi nal i n  We st N e d e r land , 
T ex a s . 

S h o r t- t e r m  mode l i ng i s  conducted ut i l i z i ng the mod e l  PT MAN . 
T h i s  mod e l  r ep r e s e n t s  a mod i f icat i on  o f  the U S EPA ' s  mo d e l  
PTMTP t o  accept unl im i t ed ho u r ly d a t a  i n  t h e  f o r m o f  STAR 
p r o g r ams . Th i s  p e r m i t s the deve lopme nt of pe r c e ntage 
f r eque ncy of occ u r r ence v a l u e s  for d e s i r e d  po l l u tant g r oun d­
leve l concentr a t i o n s  f o r  a one-h o u r  ave r ag i ng pe r i od . I n  
t h i s  mann e r , the f r equ ency w i t h wh i c h a g i ven po l l u tant 
l eve l ( e . g . , an appl i ca b l e a i r  q u a l i ty stand a r d )  i s  e x c e e d e d  
can  b e  d e t e rm i ne d  at downw i nd r e cepto r l o c a t i o ns . Th i s  
pe rm i t s the deve l opment o f  i s opl e t h s  o f  the f r eque ncy o f  
stand a r d s  v i o l a t i o n s . Fo r interme d i ate av e r ag i ng p e r i o d s  
( 1  t o  2 4  h o u r s ) , t h e  tech n i que c a n  b e  app l ied b y  emp l oying 

eq u i val ent one- h o u r  p o l l u t ant conce nt r a t i o ns ut i l i z ing the 
t e c h n i q u e  r e c omme nded by T u r ne r  ( 1 9 7 0 )  r e l a t i ng po l l u tant 
g r ound -l e v e l  concent r a t i o n s  f o r  d i f f e r en t ave rag i ng p e r i o d s . 
L o ng - t e rm mo de l i ng u s i ng COM y i e l d s  i sopl e t h s  o f  annu a l  
po l l ut ant g r ound l e v e l  conce nt r a t i o ns su i t a b l e  f o r  d i r ect 
comp a r i s on  w i th app l i c able a i r  q u a l i ty s t and a r d s . 

T h e  fo l l ow i ng p a r ag r ap h s  d i s c u s s  the r e s u l t s  o f  the mo d e l i ng 
analy s i s  conducted f o r  each s ig n i f i c a nt sou r ce at We st 
H a c k b e r ry d u r ing the ope r a t i onal p h a s e . The mo d e l i ng 
cons i s t s  o f  ( 1 )  the u se o f  the mod e l  PTMAN to p r e d i c t the 
f r eque ncy o f  occu r r ence of v i o l a t i o n s  of appl i c able st anda r d s , 
and the d i s t r i b u t i o n  o f  po l l utant concent r a t i o ns at downw i nd 
r e cepto r l o c a t i on s ,  and ( 2 )  the p r e d i c t i on o f  an nual  cent e r l i ne 
po l l u tant g r ou nd l e v e l  concent r a t i ons by the mod e l  COM 
ut i l i z i ng nea rby h i s to r i c al  me te o r o l o g i cal  da t a .  
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The ope r at i on al ph a s e  o f  the p r og r am w o u l d  c on s i s t  o f  th r e e  
typ e s  o f  act iv i ty :  ( 1 )  i n i t i a l f i l l ,  ( 2 )  d r awdown , a n d  ( 3 )  
r e f i l l .  Al l c r ud e  o i l  w o u l d  be de l i v e r e d  to th e S u n T e r m i nal 
by tan k e r s  d u r ing the i n i t i a l f i l l  and r e f i l l  p h a se s . D u r i ng 
the 1 5 0  d ay d r awdown , 6 0  p e r c e n t o f  the o i l  w o u l d  be d i s­
t r i b u ted by tank e r , wh i l e  the r ema i nde r wo u l d  be d i s t r ibut ed 
by o ve r l and p i pe l i ne s . Evapo r a t ive l o s s e s  o f  hyd r o ca rbo n s  
w o u l d  ema nate f r om e x po s ed s u r f ac e s  of  c r ud e  o i l  d u r i ng e ach 
p r o j e c t ph a s e  The l a r g e s t  v o l ume o f  hyd r oca rbon em i s s i ons  
w o u l d  b e  a s s o c i a ted w i th s h i p  c r ud e  o i l  h a nd l i ng act iv it i e s  
d u r i ng l o ad i ng and u n l o a d ing . T h e r e  wo u l d  be concom i tant 
evapo r at ive hyd r o c a r bon l o s s e s  f r om the S u n  T e r m i nal  tan k  
fa c i l i t i e s  a s  w e l l  as  t h e  t e r m i nal  pump h o u s e .  At the dome 
s i te , add i t i o n al evapo r at ive hyd r o c a r bon l o s s e s  wo u l d  
emanate f r om ons ite  tan k s  and th e dome pump h o u s e . Combu st ion  
contam i nants coul d al s o  be  an t ic ipated at  the  S u n  T e rmi nal 
due to bo i l e r  em i s s i o n s  f r om the do c k s id e  tan k e r s  and f r om 
tug eng i ne s  d u r ing tan k e r  as s i s t ance . Annu al  ton nag e 
emi s s ion  r a tes  f o r  th e s e  s o u r c e s  a r e  con ta ined i n  T a ble 
C . 3 - 1 1 . Addi t ional emi s s ions wou ld occur dur ing the 
ope r at io nal  ph ase d u e  to the use o f  paved and unpaved r o a d s  
b y  l ig h t- d u ty v e h i c l e s . E s t imates o f  annual tonnage em i s s ion 
r a tes f o r  th e s e  s o u r c e s  can be obta i ned i n  Table C . 3 - 3  of  
S e c t i on C . 3 . 1 . 3 . 1 ;  h oweve r ,  the ove r a l l  impact of t h e s e  
s o u r c e s  on am bi ent a i r  qual ity w o u l d  be  i n s ig n i f i c ant . 

S h o r t - t e rm mode l i ng c a l c u l a t i ons  h ave been pe r fo rmed f o r  
p r o j e c t hyd r o c a r bo n  em i s s i o n s  at both t h e  dome and t e r m i n a l  
s i te s . The c a l c u l a t i o n s  ar e based u p o n  concom i t ant emi s s ions  
at  each locat ion  f r om a l l  s o u r ce s  i nc l u d i ng tan k e r s ,  tan k s  
and p ump h o u se s . I n  add i t ion , two s e p a r a t e  scenar i o s  w e r e  
m o d e l e d  a t  th e S u n  T e r m i na l  t o  hand l e  both s h i p  load i ng and 
unloading pha s e s  The r e s u l t s  o f  the mode l inq an a l v se s  a r e  con ­
tained in Fi gure s C . 3 - 2 4  and C . 3 - 2 5 . At the dome s i te , short-
term NMHC gro und level concen trations would exceed the 3-hour 
s tandard 0 . 5  k� downw ind from the brine holding pond during 
oi l re f i l l  due to release o f  d i s so lved hydroc arbons in the 
brine ( See Appendix N ) . Th i s  would be a local i zed air  qua l i t y  
prob lem and would be conf ied w i thin the s i te boundarie s .  
However ,  during tanker loading and un loading operations a t  
the S un Te rmi nal , the s t andard would b e  viol ated . F i gure C . 3 - 2 4  
indicates th at during tanker loading during the d i s tr ibution 
phase , the 3 -hour NMHC s t andard wou l d  be viol ated 1 percent 
or more of  th e t ime annua l ly out to downwind d i s tance s in  exces s 
of  2 5  k i l ometers . The maximum impact would occur to the we s t  
o f  the terminal , where v i o l ations o f  th e s tand ard would occur 
5 or more percent of the time an nual ly out to a downwind dis tance 
of approximate l y 10 k i lometers . During ship b a l l as t ing ope rations 
fo l l owing the comp letion of  tanker un loading , Fi gure C . 3- 2 5  
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F i gure C .  3 - 2 4  
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i nd i ca t e s  that the appl i c able s t and a r d w o u l d  be v i o l a ted out 
to a downw i nd d i stance o f  app r o x imately 20  k i lomet e r s  w i th 
th e  max imum imp act occ u r r i ng w e s t  o f  the f ac i l i ty w h e r e  the 
f r eque ncy of v i o l a t i o n is in  e x c e s s  o f  2 . 5  pe r cent annual ly . 
T h e  c a l c u l a t i ons  a r e  co n s e r v a t i ve i n  th at they d o  not 
i n c l u d e  th e m i no r  add i t i o n a l  d i l u t ion  at tr i but able to 
s t r uctu r a l w a k e  ef fect . The appr oach a l s o  a s s umes  that the 
3 - h o u r  stand a r d  for NMHC wo u l d  be v i o l a ted d u r i ng the 
appl i ca b l e  6 to 9 a . m .  pe r iod  w i th a f r equency equal  to that 
d u r i ng the annu al p e r i od . 

Annual NMHC g r ound  level conce n t r a t i o n s  have a l s o  been 
c a l c u l ated for the dome and t e r m i n a l  s i tes . F i g u r e C . 3 -2 6  
p r o v i d e s  the r e s u l t s  o f  th i s  analy s i s  f o r  the S u n T e rm i nal . 
Th i s  c a l c u l a t i o n  i s  based  upon the con s e r vat ive a s s ump t i on  
t h a t bo th the  f i l l  and d r awdown p h a s e s  c o u l d  occ u r , at l e a s t  
i n  pa rt , d u r i ng t h e  s ame annual pe r i od . The r e s u l t s  o f  the 
c a l c u l a t i o n  ind i c ate th at annu al  g r ound level co nce nt r a t i o ns 
w o u l d  be g e ne r a l ly l e s s  than 5 �g/m3 . S im i l a r c a l c u l a t i o n s  
we re pe r f o rmed f o r  the dome s i te and a r e  p r e s e nted in  F i g u r e 
C . 3 - 2 7 .  Annu a l  NMHC concentration s wou l d  b e  gener a l ly l e s s  than 
0 . 3 4 � g/m3 downwind of the dome s it e  sourc e s . 

The  U S H EW ( H EW 1 9 7 0 ) i nd i cate s in  the cr i t e r i a  do cument f o r  
hyd r o c a r bo n s  that a g o o d  re lat i o n s h ip e x i s t s  betwe en the 6 
to 9 a . m .  NMHC concen t r a t i o n s  and the max imum I -h o u r a f t e r noon 
ox id ant r e ad i ng at  a g i ven st at i o n .  Th i s  s uppo s i t i on  i s  a 
c o r ne r s tone o f  the mod i f i e d r o l l b ack  tech n i q u e s  f o r  ach i e v i ng 
compl i ance w i th the F e de r a l P r ima ry S t and a r d  f o r  O x . 
F ig u r e  C . 3 - 2 8  i l l u s trates thi s r e l ation s h i p  b a s e d  upon data 
c o l l e c ted at CAMP s t at i o ns . The po s s ible  imp act o f  the 
hyd r o c a r bo n  em i s s ions  emanat i ng f r om the SPR f ac i l i t i e s  on  
l o c a l  o x i d a nt l evel s  can be  est imated by ut i l i z i ng F i g u r e  
i n  conj unct ion  w i th p r e d i c ted s h o r t- t e r m  N HMC g r o und  lev e l  
con ce ntr a t i o ns . T h e  c a l c u l a t i o n s  ind i c at e that va l u e s  i n  
e x c e s s  o f  1 6 0  � g /m3 wo u l d  occu r ove r a f a i r ly l a rg e  
g e og r aph i c a l  a r e a .  F i g u r e  C. 3 - 2 8  s ug g e s t s  that max imum d a i l y  
I -h o u r  ave r ag e  O x g r o u nd l e v e l  conce nt r a t i o ns in e x ce s s  o f  
t h e  F e d e r a l P r im a r y S t and a r d  m i g h t  o c c u r  a t  st at i o n s  wh e r e  
v i o lat i o n s  o f  th e 3 - h o u r  NMHC s t and a r d  a r e  p r ed i c ted i n  
F ig u r e s  C . 3-2 4 and C . 3- 2 S . However ,  s uch a predi c t ion i s  probably 
overly cons ervative as  local  oxidant l eve l s  re f l e c t  reaion a l 
em i s s ion t r e nd s , and a r e  not p r e s en tly f e l t  to be r e lated  to 
l o cal s o u r c e s  ( H EW 1 9 7 0 , FR 1 9 7 6 ) . 
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Max i mum d a i l y  o x i d a n t  a s  a f u n c t i o n  o f  
e a r l y  mo r n i n g  nonmet h an e  hydro c arbon s ,  
1 96 6 - 1 9 6 8  f o r  CM1P St at i o n s ; May t hrough 
O c t o ber 1 9 6 7  for Lo s An g e l e s  B a s i n .  
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I n  s umma ry , the West H a ckbe r ry d ome and S u n  T e r m i nal  f a c i l i t i e s  
w o u l d  b e  t h e  princ i p a l  s ourc e s  o f  NMHC and , t o  a le s s e r  
e x tent , c ombu s t i o n  contam i nan ts . V i o lat i ons  o f  th e 3 - h o u r  
s t and a r d  f o r  N M H C  a r e p r e d i c ted downw i nd o f  th e S u n  T e rm i na l  
f a c i l i ty .  T h e  c a l c u l a t i o n s  a r e  based upon mod i f i ed em i s s ions  
d a t a  fo r g a s o l i ne an d  d o  not  inco r po r ate abatement technol ogy 
f o r  the con t r o l  o f  evapo r a t iv e  lo s s e s  of hyd r o c a r bon vapo r s  
d ue to s h ipbo a r d  hand l i ng o f  cr ude o i l . Tank e r  l o a d i ng and 
ba l l a s t i ng em i s s ion s  dom i nate th e s i te em i s s ion leve l s  as it 
is unl i k e ly that the o t h e r  s o u r ce s  would ind e pendently 
v i ol ate the NMHC s tanda r d  o u t s ide plant s i te bo und a r i e s . 
T h e  u s e  o f  ef f i c i e nt va po r con t r o l  technology in  co n j un ct ion  
w i th s h ipb o a r d  ac t iv i t i es wo u l d  s i gn i f ic antly r ed u c e  the 
impact o f  th e t e rm i na l  f ac i l i ty on r eg i o nal amb i e nt a i r  
q u a l i ty .  H oweve r ,  i n  p r e s ent f o r m ,  the l e v e l  o f  hyd r o c a r bon 
emi s s ion s  at  the S u n T e rm i nal i s  pr obably i n s u f f i c i ent to 
h ave an impo r t ant imp act on r e g i onal l e ve l s  o f  photoch em i c al 
o x i d a nt . The actual  mag n i tude o f  th i s  imp act r ema i ns 
d i f f i c u l t  to quant i f y .  The an n u a l  tonna g e  emi s s ion  r a te f o r  
t h e  We s t  H a c k be r ry expan s i on  i s  r e l a t ively  sma l l  i n  comp a r i son  
to r e g i onal hyd r oca rbon em i s s ion l e v e l s  in th i s  r e g i on of  
h e avy p e t r o ch em i c al ac t iv i ty .  Th i s  fact , c o u p l e d  w i th the  
pr e s e ntly accepted  r a t i o n a l e  th at local ox i d a nt l e v e l s  are  
not d i r e ctly r e l a ted to  emi s s ion  s t r e ngths  f r om l o c a l , 
i s o lat ed s o u r ce s , i nd i c ate s th at it i s  unl i k e ly th at th e 
p r op o s e d  f a c i l i ty wo u l d  have a s ig n i f ic ant impact on 
o bs e r v e d  l ev e l s  of ph otochem i cal ox i d a nt .  Th e fac i l i ty 
w o u l d  not r e s ul t  in  v i o l a t i ons o f  stand a r d s  f o r  othe r 
contam i na nts . 

C . 3 . 2 . 4 No i s e 

Dur i ng operation s  at the We s t  Hackberry expans ion s i te , the 
pr imary no i s e  generation would be from pump s a s s oc i ated with 
the fl l l  and d i s charge opera tions . The pump s would be p l aced 
in s ome noi se- dapen ing enc losure on the We s t  Hackberry s i te .

. Fi l l  operations  are p l anned to take p l ace o ver a 3 2 -month perlod . 
The f i r s t  1 8  month s at  a rate o f  1 7 5 , 0 0 0  b arre l s /d ay ; the remaininq 
1 4  month s  a t  a f i l l  rate o f  1 3 1 , 0 0 0  barre l s /day . During a 
national supp ly inte rruption , o i l  would be wi thdr awn over a 
period o f  1 5 0  day s . A total o f  5 f i l l /d i s charge cycles  are 
p l anned for the li f e  of the f ac i l ity . 
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The ana l y s i s  o f  pump no i s e  at the We s t  H ackberry S i te ( Re f . 
F i nal Impact St atement - Wes t  Hackberry S a l t  Dome FES 7 6 /7 7 - 4 )  
es timated incre a s e  no i s e l eve l s  a t  the s i te perime ter o f  no 
more than 3 dB dur ing the period of operation . The e f fect o f  
the s i te expan s ion at we st  Hackberry wou ld be t o  increase the 
duration o f  the no i s e  from f i l l  ope rations from 1 0  months  to 
3 2  months . 

Some increase in terminal and tanker ope rations can be  expected 
at the Sun Terminal on the Neches �iver . It is e s t imated that 
dur ing f i l l/d i s charge operations tanker loading and unloading 
no i s e  would increase 2 0  percent . The ma j or noi s e  as soc iated 
with the operations would be  from tanker tra f fic , tanker pumps 
d i s charging crude o i l , tanker loading pumps , and p ipe trans fer 
pumps . 

The pumps for both tanker load ing and p ipel ine tran s f er to the 
storage area wou ld be e l ectr ically powered and wou ld be housed 
in a pump house on the termina l s i te . Add itional no i s e  from 
the increa s e  in d i e s e l  eng ines powering the tankers  and tanker 
d i s charge pump s operat ion would contribute neg l igibly to the 
exi s t ing amb i en t  l evel s .  

Summary o f  Noi s e  Impac ts  

Dur ing f i l l  and/or di scharge operations , there would be no i s e  
generated from the cont inuous operation o f  pumps at both the 
storage and terminal f ac i l it ie s . The no i s e  i s  expected to be  
c ont inuous d ay and ni ght during the se  operations ; however , 
s i nce the pumps at both the storage and terminal f ac i l ity would 
be p l aced i n  a no i s e-dampen ing enclo sure , i t  i s  ant ic ipated 
that there woul d be a neg l i g ib l e  impact on exi s t inq amb ient 
leve l s  in the vi c in i ty o f  the s e  f ac i l i t i e s  from operations . 

C . 3 . 2 . S  Spe c i e s  and Ecosystems 

C . 3 . 2 . S . l  D i spl acement Water Sys tem I mpacts 

The greate s t  imp acts on b i ota of withdrawal of displ acement 
wa�er from the I CW would be the l o s s  o f  organi sms in the water . 
Thl S woul d  be p articularly important with respect to l o s s  o f  
p l ankton s tanding crop , detritus , and nutrients . The smal ler 
organi sms , di s s o lved material in suspended mater ial in up to 
2 , 2 7 7  mi l l i on barr e l s  o f  water could be remove d from the I CW 
over the l i fe o f  the pro j ect . Howeve r ,  s ince the I CW i s  a 
fl ow- thro�gh sys tem th�s e  l o s s e s

, 
would b e  readi l y  repl aced 

and the lmpact from thl s s ource lS expected to be minimal . 
A much

, 
sm

,
a l l e r  ( non- s i gni fi ,? ant ) impact woul d  prob ab l y  result 

from lmp lngement o f  organl sms ( entrapment against intake 
s c reens ) . 
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Al ternate Wi thdrawal Loc a tion : B lack Lake 

The continuous reduc tion in  p lank ton s tanding c rop , detritus , 
and p l ant nut r ients resulting from wa ter wi thdrawal would 
progre s s ively reduce the p roduc t ion base o f  Black Lake . 
Food ( detritus and p lankton )  that would have been avai lable 
for benthic an ima l s  and decompo ser microorganisms j nekton j 
and , through food chains , other nekton and aqua t ic birds , 
would be gre atly reduced . This would be e spec i a l l y  important 
over the 3 8 -month leaching interva l . Economi c a l l y  important 
spec ies  in the B l ack Lake-assoc iated aquatic sys tem inc lud ing 
the adj acent private management area could be s i gn i f i c antly 
reduced . Produc t ion by marsh gra s s e s  and o ther higher 
p lant s , epiphytic and benthic a lgae , and phytopl ankton would 
be reduced by the loss o f  mineral nutrients in the leaching 
and d i sp l acement water . 

The types of  organi sms taken in wi th water and k i l l ed would 
inc l ude : zoop l ankters ( suc h as  young stages o f  s hr imp and 
crabs , menhaden , mo llusks ,  po l yc haete s , and barnac l e s ; 
copepods j  ro t i fers j and proto zoans ) ,  bacte r ia , yeast s  and 
a l gae ( genera l l y  d iatoms or dino f l age l late s ) . The general 
order of quan t i t i e s  of such organi sms are e s t imated below . 

Total dens i t ie s for zoop l ankton in Black Lake are approximate ly 
5 4 0  anima l s/ l i ter , with 40  o f  the anima l s  in thi s f i gure be ing 
l arger forms over 1 rom long . The se e s t imate s are based upon 
value s for s imilar e s tuarine cond itions in the Delaware Es tuary 
( Green , 1 9 6 8 )  and a rot i fe r  survey in the Calcas ieu Estuary 
( Vanc i l , 1 9 6 7 ) . Phytopl ankton and zoop l ankton produc t ion value s 
( 4 1 8  g and 2 5  g net dry wt o f  organic mat ter per s quare me ter 

per year respect ivel y )  are pre sented for a south Loui s iana 
e s tuary by Day e t  a l . ( 1 9 7 3 ) . Average zooplankton s tanding 
c rop was e s t imated at 2 . 5  g dry wt of  organ ic matter/m2 . Aver age 
bacterial standing crop was e s t imated at 9 . 5  x 1 0 4  c e l l s/mI . 
Average number o f  yea s t  c e l l s  were 4 7 0  c e l l s/mI . Suspended 
matter was mea sured by one inve s t i gator at  approximately 3 5  
to 4 2  g/m3 , o f  which abou t  5 0  percent was organic mat ter . 
Dissolved c arbon was determined at  4 g/m3 . 
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As s umi ng the fore going value s , some 2 . 3 3 x 1 0 1 4  zoop lankters , 
4 . 1 1 x 10 2 6  bacter i a l  cel l s , 2 . 0 3 x 1 0 2 4  y e a s t  c e l l s , 1 . 8 1 x 1 0 7 
kg of  suspe nded mate r i al ( 5 0 percent organ i c  matte r )  and 
1 . 7 3  x 1 0 6 k g  o f  di s so lved organic carbon would be lo st  
to t he  aqu atic s ys tem in and around B lack Lake over the cour se  
o f  l eaching and fi v e  oil  d i s p lacements . The  lo s s , in terms 
of zoop lankton b i omas s , wou ld be approximately 1 . 0 8 x 1 0 6 
kg , wh i le the l o s s  o f  algal  bioma s s  expec ted to be s l ightly 
greater than the z oop lankton l o s s . 

Bl ack Lake , Alka l i  Di tch , B l ack Lake Bayou and i ts as soci ated 
c ana l s  and the impounded area we s t  of B l ack Lake are h arve s ted 
for s hr imp and crab s . One e s t imate ( Lowe ry , 1 9 7 7 ) of a total  
shrimp catch valued at sever a l  mi l l ion do l lars per year i s  
dependent on th e B l ack Lake area . There are e s t imate s of  a 
total harv e s t  of  2 0 , 0 0 0  pounds o f  shr imp a n i gh t  from Alk a l i  
Di tch , and a s  many a s  5 0  boats  a n i gh t  have been repor ted t o  f i sh 
thi s c an a l  on certain n ights ( \� i te and Boudre aux , 1 9 7 7 ) . 
About 2 5 , 0 0 0  pounds o f  b lue crab were harve s ted from the 
impounded area to the we st  of B lack Lake during 1 9 7 6  and about 
1 0 , 0 0 0 pounds h ave been harve s ted through July in  1 9 7 7  ( Lowery , 
19 7 7 ) . The young crabs s upport ing th i s  product ion migrated 
through th e B la ck Lake s y s tem . Menh aden are a l so known to u s e  
the B l ack Lake area o n  a l arge s c a le . B l ack Lak e i t s e l f  h a s  
b e e n  proposed to be a c l as s i f ied as  a sh rimp staging area 
surrounded by nurs ery are as ( �fu i te and Boudre aux , 1 9 7 7 )  and i s  
recogni zed a s  being important for s hrimp migrati on . �Ji thdr awa l 
o f  young s t ages o f  th e se  f i sheries spec ies  during leach ing and 
di sp l acement woul d not s i gni f i c an t ly reduce the c atch in the 
B l ack Lake System . Any reduction , however , wou ld not be 
permanent be cause of the great reprodu ct ive poten t i a l  of the s e  
spec i e s  as ind i c ated i n  Appen dix R .  

S ignif icant new production o f  organ i c  detritu s  t o  rep l ace 
that whi ch would be entrained could requ i re up to a year 
a fter ces s at i on of  wi thdrawal .  Zooplankton and be nthic 
animal s  are dependent on the detr i tu s  to a high degree . 
Reproductive rates o f  anim a l s  depend on food intake . The ir  
number s  wou ld not increase to prewithdrawa l leve l s  unt i l  
detr i tu s  became abundant again . Organi sm s  o ther than p lankton 
found in and near B lack Lake are di scu s s ed under the impac t s  
o f  constructing t h e  leaching/d i s p lacement water s y s tem ( S ection 
C . 3 . 1 . 5 . l ) . 
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Some o f  the nutrients l o s t  in  water used for l eaching and 
d i s p l ac ement would be replaced by nutrients in the fr es hwater 
i n flow i nto the area . The f lu s hing rate o f  thi s  part o f  the 
e s tuary wou ld be a main determi nant o f  the replacement o f  
these nutrient s .  I t  presumably would r equire no more than 
par t of the wette s t  sea son ( late winter or spr ing ) for 
replacement i f  seasonal s a l i n i ty c hanges are u sed as  an 
indicator . However , i t  might not c l e ar duri ng s ummer , whi ch 
i s  a p er iod o f  low freshwater i n f l ow .  Stone et . al . ( 1 9 7 3 ) , 
ment i on a purging time o f  more th an 8 year s  for the no rthern 
part o f  Barataria Bay , a very di f ferent Lou i s i ana e s tuary from 
the Calcas ieu Es tuary . The e s timated maxi mum interval for 
rep lacement o f  mi nera l nutri ents in  and around B l ack Lake i s  one 
y e ar . Even i f  th i s  flushing t ime i s  unde re s t imated , mix ing 
proce s s e s  wou ld be  expec ted to have d i s trib uted nutr i ents i n to 
the area by th i s  time . 

There would be no permanent change to the s tructure o f  the 
biological community in Black Lake and as sociated wa ter bod ies  
because no  s ign i f icant changes  in sal inity should result  f rom 
the withdrawa l o f  d i splacement wa ter ( s ee Section C . 3 . 2 . 2 . 1  
and Appendix D . 1 2 ) . 

Since rep l ac ement water would corne from such a l arge s urroundi ng 
vo lume of water , a re latively h i gh concentra t i on o f  contaminants 
( e . g . , me ta l s , pe s t i c i de s ) i n  certain locations would p roduce 
a s i gn i fi c ant concentration increase in  Bl ack Lak e . Increases 
in  mercury , PCB ' s ,  and certain pe s t i c ides could be espec i a l ly 
stre s s ful to anima l s  at the tops o f  food chain s , even i f  concen­
tration s i n  the water are low s ince these ma te r i a l s  can be 
b io logi c a l l y  accumul ated . 
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Imp ingement on the water i ntake s creens would pre sent l i ttle  
haz ard to anima l s  s ince the intake ve l oc i ty i s  l ow , or  to  
larger p lants s ince they a re  un l i ke ly to be  f l oating free 
near the intake . A r educ t ion i n  the surface l eve l o f  B l ack 
Lake of l e s s  than 0 .2 feet ,  as  expla ined in Section C . 3 . 2 . 2 . 1 ,  
would not a f fe c t  the area b iota s igni f icantly . 

C . 3 . 2 . 5 . 2  Brine D i s p o s a l  S y s tem Impac ts  

Dur ing normal l eaching and f i l l  operations impacts to biota 
wou ld l argely be r e s tr ic ted to  the d i f fu s er ar ea in the 
Gul f  of Mex ico . Whi le acc idental r e l e a s e s  could occur from 
the br ine s urge and s e tt l ing tank or br ine d i sposal  pipel ines , 
the se  are improbabl e . F l ow in the brine d i spo s a l  sys tem 
would be mon i tored and pump ing s topped in the event of a l e ak . 
Harm to biota would be loca l i zed in the immed i ate v i c i n i ty 
o f  the br eak . Recov�ry o f  biota from br ine sp i l l s  which 
re s u l ted in brine uptake by soi l  or mar s h  sediments would 
requi re many years i f  remedi a l  me a s ures were not taken . After 
a spi l l  occurred , chemic a l s  would be app l ied to the brine contaminated 
area to h e l p  reduce th e e f fects of the sp i l l . Th i s  a c t ion would 
reduce the re covery time to an es timated 5 to 1 0  years . The 
ful l  deve l opme nt  of biota and humic mater i a l s  in and on this s o i l  
would r equ ire an add i t ional period , perhaps another 5 years . 
On ly a few acres would b e  l ike ly to be imp acted by a s ing le 
re le a s e  of brine on l and . S low leaks , such as  from corro s i on , 
would probab ly not be dete cted unl e s s  damage to b iota was 
con s p i cuou s . Damage to b iota from high s a li n i t i e s  s tems mai n ly 
from exce s s ive water los s upon exposure to the s a lt . D i s s o lved 
mate r i a l s  whi c h  penetrate into organi sms wh ich come in  contac t  
wi th the b r i n e  c an a lter the organ i sms ' body chemi s try . Toxic 
e f fe cts , inc luding mor t a l i ty , would be expected from ac c idental 
re le a s es of  so high ly s a l ine a s o lution as  the br ine . Sub leth a l  
e f fects could i n c l ude such man i fe s t at ions as reduced growth 
and reproduc t i on and a l tered , les s adaptive behav ior . Adverse  
e f fects o f  a r e l e a s e  into water whi ch n atur a l ly shows h igh 
s a lin ity f luc tuat ions would not be as pronounced as a re lease 
into lower s al i n i ty areas . 

Mos t  s a l twater organi sms i n  the Gu l f  are adap ted to the aver age 
c a l c i um-ma gn e s i Gm r a t i o of 1 : 3 .  O i l  f ie ld br ine , however , h as 
a reve r s ed ca l ci um-magne s ium ratio o f  5 : 1 .  Whe n  the LC 5 0 *  
concentrations ( over 9 6  hour s )  we re de termined for o i l  field 
br ine for 10  fre shwater fish and 10  fre shwater invertebrates , 
they were found to b e  3 . 4 7 ppt and 2 1 . 6  ppt re spective ly 
( C lemens and Jon es , 1 9 5 6 ) . Seve r a l  of the s e  species h ave a 

r ang e which extends i n to coastal waters . Brine produced by 
oi l Corporat ion at We s t  Hackberry has a calcium-magne s i um 
ratio o f  more than 7 6  to 1 .  

*LC 5 0  - th e conce ntr ation over a period o f  time during whi ch 
5 0  percent mor ta l ity occurs 
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NOAA ( 1 9 7 7 ) e s t imated d i lution of  br ine in the far f ield , where 
n atural  proce s s es of water c i rculation and d i f fus ion are dominatins " 
with the M I T  trans ient plume mode l . The environmental 
as s umptions inc l uded a d i ffuser location in 3 0  f t  o f  water , 
6 mi l e s  o f f s hore , in  the Gul f o f  Mexico and model input o f  
diurnal , rotary tidal currents and ideali z ed longshore c urrent s . 
The mod e l  s imul ated obs erved phenomena o f  a smal l mean 
downco a s t  ( we s tward ) current , wind and current reversa l s  
fol l owing the p a s s age o f  a weather system and periods of  calm 
( except for tide s ) .  The base nontidal cyc l e  was : c urrent 

up coast 1 day , c urrent downcoas t 1 day , and s l ack 2 days . 
A var iation was u sed in whi c h  a l l  periods were increasd by 
a factor o f  4 .  At wor s t , th i s  results  in a 
per iod o f  8 day s . Concentrations were calculated for 4 
time s  dur ing the cyc l e s . These were : ( 1 )  the end o f  the 
per iod of upco a s t  c urrent , ( 2 )  the end of the period o f  
downcoast current , ( 3 )  the midd le of  the s l ack period , and 
( 4 )  the end of the s l ack period . The extreme s of  bottom area 

whi c h would exper ience sal inity increases  of 1 ppt or more 
under the given cond i tions are e s t imated at  approximately 
7 5 8  to 1 , 2 6 3  acre s for the base case  and 6 4 3  to 3 , 6 7 3  acres 
for the case  with the 8 day s l ack period . The bottom area of  
3 , 6 7 3  acr e s  corre s ponds to  the end o f  the 8 days  o f  s l ack . 
I ncreases would be maintained during 3 8  months of  l eaching and 
subsequent f i l l  per iod of 4 0  months each . Le s s  than 2 3  
acres o f  the bottom wou ld show an increase o f  
5 ppt or above , w ithin which moderate to s evere impacts  would 
probab ly occ ur to benthic  or gani sms , based on find i ng s  
b y  Mack in ( 1 9 7 3 ) . N o  migration route s f o r  fi sh organi sms 
or p l ank ton are known to be wi thin thi s z one of i ncrea se . 

Mackin ( 1 9 7 3 )  reported that marine fishes , o ther mob i l e  
animal s  i n  the water column , and current transported forms 
we re apparently not affec ted by di scharge o f  o i l  f i e ld 
bri ne .  The time spent in  a z one o f  high s a l i ni ty was too 
bri ef  for long- l a s t i ng impac t s . Mob i l e  anima l s  would be 
expected to avoid areas in which high sal ini t ies  were not 
to lerab l e . 

wi th the high concentrations o f  brine which would be  di spo sed 
o f  from the We s t  Hackberry s torage fac i l i ty , impacts to 
benthi c organi sms in an area around the d i s c harge would be 
expec ted , based on Mackin ' s  s tudie s .  Three impa c t  zones would 
be  d i s t i ngui shab le . The f i r s t  zone would be one o f  
destruction o f  mo s t  organi sms next to the di scharge po ints . 
Bac teri a may be an exception . Thi s zone would be about 2 0 0  
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feet acro s s . The organi sms which would be mo s t  a f fected by 
the release would be mar ine worms and mo l lusks . Around this 
zone o f  de struc tion would be one o f  a reduction in spec ies 
and individua l s  and one i n  which s tunted deve lopment o f  the 
organi sms pres ent might be apparent . This z one was e st imated 
to extend between about 1 0 0  to 3 0 0  feet around a po int source . 
A bottom area of  about 2 0 0  feet a long the d i f fuser would 
occupy about 14 acre s und one between 2 0 0  feet and 6 0 0  feet 
wide would occupy about 56  acre s .  Beyond the second zone , 
a narrow third zone , perhaps no mor e  than 5 0  feet acro s s , 
in which marine biota s how increased production , would be 
e s tabli shed . 

The mixture o f  d i s solved solids  in brine i s  more toxic than 
s a l inity compo sed of  ions in the s ame proportions as sea­
water (Johnson , 1 9 7 4 : Schmitz , e t  a l . ,  1 9 6 7 ) . Tox i c i ty 
of  o i l  f ie ld brine to white shr imp , which have a wide 
to lerance to seawater der ived s a l i n i ty , wa s 1 0 0  percent at 
4 2 . 0  ppt ( Johnson , 1 9 7 4 ) . Records pre sented by NOAA ( 1 9 7 7 ) 
indicated that natura l s al in i ty variation during the year in 
the proposed d i f fuser area is about 7 ppt ( be tween 3 0  and 3 7  
ppt)  . 

The brine would be heated while in the s torage c avities to 
a maximum of 1 5 0 ° F but genera lly l e s s  than 1 2 0 ° F .  Because 
o f  the insulating properties o f  the pipe coating s the br ine 
would enter the Gul f  as  a heated e f fluent ( a s suming l ittle 
heat loss while the brine i s  in the br ine pond ) . Rap id 
dilution in the near f ield would mean that the only organi sms 
very c lo s e  to the d i f fuser would be af fected ( se e  Append ix I )  . 
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C . 3 . 2 . S . 3  Impacts at o r  f rom the S torage Lo cation 

Impacts from the s i te during the operations phase of the 
faci l i ty would s tern from main tenance and the other human 
activi ty there . During f i l l i ng o r  di splacement , machinery 
n o i s e  would increase , and wildl i fe in the area would be 
d i s turbed . Some anima l s  would ad j u s t  to thi s noi se after a 
certain period . Th e pe r iodi c  mowing o f  vegetation wou ld d i s turb 
wi ld l i fe ,  but would also  attract some s p e c i e s  wh ich prefer a 
short-gras s hab i tat . The dus t  and hydrocarbons which wou ld be 
produced as a r e s u l t  of  vehicular tra f f ic would have a neg l i gib le 
e ffect on mo st  biota . Re lease s  of chemi cal  and b i o logical  
contami nant s  would not  oc cur on  a l arge scale  and mo s t  d i s charges 
could be eas i ly contro l l ed . 
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C . 3 . 2 . 5 . 4  O i l  D i s tribution Sys tem Impacts 

Ecological Imp act of O i l  Spil l� 

O i l -re lated r i s k s  a s s oc iated with the expan s ion o f  the We s t  
Hackberry fac i l ity invo lve acc idental releases from tankers , 
p i p e l ine ruptures and acc identa l spi l l s , and b a l l a s t  water 
d i s charges at Sun Te rmi nal . Such releases po se  potent ial ly 
adverse impac t s  to mar shes and bayou s bordering the We s t  Hackb erry 
s i te , the Neche s  and Sabine Rive rs , the Intracoastal Wa terway , 
Sab ine Lake and Bl ack Lake , and the marshe s and other l and 
a long the p i pe l ine r out e .  

Background Pol lut ion : Neches River 

The Sun Terminal at Nederland , Texas , is loc ated app roximately 
8 miles up s tream of  the point where the r iver empties i nto 
S ab ine Lake . Avai l ab le data i ndic ate that the Neche s River , 
in the vic inity o f  t he Sun Terminal , exhib its evidence o f  
po l lut ion from b i o logic al , indu s tr i a l , and commercial source s . 
contamination w i th heavy meta ls  and o i l  and grease and the 
high COD and low d i s s o lved oxygen leve l s  indi cate that the 
area i s  mos t  l i ke ly bio l ogical ly degraded at the pre sent time . 

Background P o l lution : S ab ine Lak e 

S ab ine Lake i s  an extens ive e s tuarine body of  water occurring 
b e tween the mouths o f  the Sabine and Neches Rive rs  and 
S ab i ne Pass . The upper part of the lake is river influenced 
wi th s a l i n i ti e s  ge ner a l ly les s than 10  pp t .  The l ower part 
o f  Sab i ne Lake i s  an open bay that i s  i nf l uenc ed bv tidal 
interchange with s a l i n ities  rang ing f rom 1 6  to 20 Pp t .  

Concern has been r a i s ed because o f  the recent dec line i n  the 
qua l ity o f  Sab ine Lake and its  a s s oc ia ted mar s he s  as f i s h  
and w i l d l i fe habi tat . The ma j or causes have been c i ted as 
i ndu s trial  and muni c i p a l  pol lution , urb ani z ation , i nd u s trial  
deve lopment , and the construction and mai ntenanc e of the 
Sab i ne-Neches waterway ( Stephen s , 19 7 4 ) . Portions of the 
Sabi ne and Neches Rivers have been u sed for many years for 
indu s trial  and mun i c i p a l  e f f luent d i spo s a l . Spo i l  depos i tion , 
ero s i o n , and runo f f  of  dredged materia l s  i nto the l ake has 
res ulted i n  increased turb idity and reduction o f  benthic  
organi sms . The ma j o r portion of  the bottom o f  Sabine Lak e , 
whi ch was original ly sand-covered , i s  now covered with mud . 
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Potentia l ly Impac ted Organi sms and Habi tats 

The divers i ty of o rgani sms a nd hab itats i n  and s urrounding 
Sab i ne Lake is sub stantial . The l i k e l i hood of o i l  s igni f i­
cantly impacti ng particular habitats var i e s  with location 
and s i ze o f  s pi l l , sea son and other factors . Organ i sms , for 
a variety of reas ons ( p hysio logy , behavio r , etc . ) ,  var y i n  
the ir susceptib i l ity t o  o i l  po l lution . P lankton and mob i l e  
organi sms s uch a s  f i sh , shrimp , and b i rds are the qroup s  
mos t l ikely t o  c ontact an oi l spi l l  f i rs t . Benthic and 
sediment-dwel l ing forms may be af fec ted i f  o i l  s i nk s  to the 
b ottom a f ter a tanker s p i l l  or a spi l l  from a p i p e l i ne i nto 
the Sab i ne or Neches River s .  Intertidal and marsh areas can 
be af fected i f  o i l  reache s shore , and b reed i ng areas of b i rds 
and mammal s  occur in ma r s h  areas near the s hore . 

The area around Sab ine Lake i s  an important overwi nte r i ng 
ground for a tremendous var iety o f  migratory b i rd species . 
Sabine National wi l d l i fe Re fuge which contains  extensive 
wi ntering grounds borde r s  the wes tern margins o f  the lake . 
This  refuge , which i s  at the southern end o f  the Mi s s i s s ippi 
F l yway , i s  an important nationa l resource and harbors 
large popu l ations of mi gra tory species . 

O i l  Spil l s  i n  Aqua-tic Envi ronme nts  

Oi l  s p i l l s  in  the Neches or Sab ine River s ,  Sab i ne Lake , 
B l ack Lak e , and other inland water bodies would impact vari ous 
species dependi nq UP9n the _ par t i cu lar_ location and 
the s pe c i f i c  behavi or of the s p i l led o i l . General e f fects 
o f  oil on biota are discussed i n  Appendix H and are not 
repeated here . Particul ar spec i e s  l ik e l y  to be impac ted are 
identi f ied in Chap ter 3 . 0 , and speci f i c  impacts a s soci ated 
with an o i l  spi l l  from the crude o i l  p ip e l i ne from We s t  
Hackberry to S u n  Terminal are d i scus sed i n  a supp lement to 
the We s t  Hackberry FES 7 6 / 7 7 - 4  ( FEA , 1 9 7 7 b ) . 

A spi l l  that wou ld c ontami nate portions o f  Bl ack Lake are 
of parti c ular conc ern because Bl ack Lake i s an active are a 
for sport f i shermen a l s o  an importan t area for commer­
c ia l ly important menhaden and b rown s hr imp ( Rocca , pers ona l 
communicat ion) . Wh ite shr imp ( P . serti ferus ) are margi nal 
p roducers here , and crab ( Ca l l i nectes sapidu s ) f i shing is  
a recent but ac tive i ndustry . 
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Canal s , bayous , and oth e r  wa ter connectors are important migration 
routes for j uven i l e  shr imp and f i sh . Alk a l i  Ditch s e rve s s uch 
a purpo s e and a l s o  h as commer c ial ly important red f i sh and f lounder 
in it  ( Rocca , person al commun icat ion ) .  Marshes border ing the ditch 
and Bl ac� Lake h ave the long-n?sed k i l l i f i sh ( Fundulus 
s imi l i s ) , va�iegated cyprinedon ( Cyprinedon va riegatus ) , 
and mosqu i tof i s h  ( Gamb u s i a  a f f i ni s ) . Crude o i l  concentrat ions 
req ui red to produce acute morta l i ty and othe r e f fects for 
several of the s e  spec ies are i ndicated i n  Tab le C . 3 - 1 7 . Data 
o n  lethal crude oil concentrations are ava i l ab le tor s ome 
b lue and f iddler crabs ( See Appe nd ix H ) . P l anktonic forms 
s uch as  Chlamydomonas s pp . , Acartia tonsa , and b rown s hrimp 
larvae are p re sent in the se w ater bodies . Lethal o i l  concen­
trations f or the s e  spec ies are l i sted in Tab le H . l  in  Appen� i x  
3 .  

An oi l s p i l l  w ou l d  rapidly form a s ur face s l i ck and , unle s s  
contained , wou ld eventu a l l y  b e  depos ited i n  the marshes and 
along the shorel i ne of Black Lake . Thi s o i l  would very l ikely 
produce loc a l i zed reduct ions in aquatic l i fe i n  Black Lake . 
I t i s  anticlpated that mo st species of f i s h  would avo i d  
spi l l ed o i l  and , un l es s  trapped in  cove s or b ayous where 
e scape route s are shut o f f ,  f i sh popu l a t ions wou l d  not s u f fe r  
extens ive lo s s es . 

Impac ts to b i rd popu lations are di f f i c u l t  to p redict because 
of the i r  tran s i ent nature . B i rd morta l i ty due to o i l  coating 
i s  w e l l  documented and a di scu s s io n  of  the me chani sms of  o i l  
toxi c i ty i s  p rov i ded i n  Appendix H .  B lack Lake and the We s t  
H ac kberry s ite are uti l i zed by a l arge number o f  b i rd spe ci e s . 
Mi gratory diving a nd wadi ng b irds , which by virtue of  the i r  
extensi ve u s e  o f  marshes a n d  water bodie s , would be particularly 
s us ceptible to an  oi l s pi l l .  

Above ground shoots o f  marsh vegetation that are o i l  coated 
would die back in approximately 3 to 10  day s . P roduction 
o f  new s hoots would be exptec ted af ter 3 week s , and recovery 
of  both p l ants and animal pop u l ations would be re latively 
rap i d . 
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�c�loqi c a l  Imp acts o f  o i l  P i p e l ine Spi l l s  

The p ipe l i ne route from the We s t  Hackberry s i te t o  the Sun 
Terminal at Neder l and , Texas is  bordered by exten s ive areas 
o f  i ntermed iate and brack i sh mar s he s , spo i l  dep o s i t i on areas , 
and s ome c leared , agr i cul tural land s . The pipeline would 
para l le l  the I ntracoastal Wate rway for 1 5 � mi les  and would 
c ros s the s outhern portion of B lack Lake , the Sab i ne and Neche s  
Ri vers , Cow Bayou , and several sma l ler water bodies . Oi l 
pipe l ine ruptures can be expec ted to vary i n  impact depending 
on the amount o f  o i l  leakage , whe re it occurred , and the 
hab i tat type in which it occurred . 

An o i l  pipeline rupture on dry land would impact primar i ly 
invertebrates and pl ants . E f fects on s o i l  organi sms ( co l lembo l a , 
mi ts , nematode s ,  earthworms , etc . )  an d p l an ts  can be expec ted 
to be s evere , but very loc ali zed in the immedi ate are a of the 
s pi l l . The o i l  would be eventua l l y  degraded and/or leached away 
over a per iod o f  year s . Based on an o i l  spi l l  o f  1 0 0 0  bb l s  
(which i s  l arger than the med i an spi l l  s i ze o f  8 5 0  bb l s  o f  
crude oi l ) , a s o i l  poro s i ty o f  3 0  percent and a s s uming an o i l  
pene tration depth o f  3 feet o r  le s s , it  i s  expected that 1 to 
3 acre s of soi l would be oi l s aturated . The exa ct coverage 
depends on s o i l  type s , vi scos i ty of o i l , pipel ine pre s s ure , s o i l  
mo i s ture , and other factors . I f  o i l  re ache s the water tab le 
wh i ch a long the pipel ine r oute is  approximately 3 feet deep , 
s l ow d i s charge o f  o i l  into a body o f  water ( the Intra-
coa stal Wate rway , B l ack Lake , Sab ine River , Neche s River , 
or the bordering mar she s )  via the water table may occur . Thus , 
a spi l l  o f  approximate ly 1 , 0 0 0  bbl can act as a source o f  l ow­
leve l contamination for seve ral year s . The U . S .  Coas t Guard may 
decide to take s te ps  to preven t seepage o f  thi s  oi l into navigable 
waters . One method that is frequently employed i s  to d i g  a 
trench near the point o f  entry into such a water body , and when 
o i l  collects  ( gen e r a l ly a fter rains ) it can be pumped o f f . 

E f f ects o f  C l eanup operati ons 

Containment and c leanup oper ations of o i l  sp i l l s  from tankers 
at dock fac i l i t i e s  and sp i l l s  from oi l pipe l i ne rup tures  are 
the respons ib i l i ty o f  the p o l luter . The U . S .  Coast Guard 
mu s t  be no t i f ied whenever a spi l l  occurs , and an On- s c e ne 
Coord inator oversees c leanup op erations and tak e s  wh� tever 
steps neces s ary to a s s ure appropriate cleanup opera�lons are 
imp leme nted . The u se of  emu l s i f ie r s  and other chemlcal 
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agents has been virtua lly dis continue d and would have to be 
approved on the scene by the u . s .  Coa st  Guard . Mech ani cal 
removal procedures (boomi ng , sk imming , and p ump i n g )  would 
ame li ora te the potenti a l l y  harmful e f fe c t s  of an o i l  spi l l  
and would not b e  a s iqni fi cant source o f  ne gative b io logi c a l  
imp ac t . Sorbent materia l s  are genera l ly used a t  a dock or 
on open water after mos t  o f  the oil has been removed by 
pumping and s k imming . Bi ologi c a l  e f fe cts  of c l eanup opera tions 
at dock s and i n  open wate r  are generally minima l . 

Cl eanup operations in marshes , on beache s , and a long river 
banks would i nvolve remova l of damaged vege ta tion and dead 
anima l s  as we l l  as o i l  removal . Such opera t ions would re s u l t  
in trampl i ng and o ther de trimental e f fe cts  on vege tation wi thin 
and adj acent to the oil  co ated area s howeve r ,  properly 
supervi s ed c leanup ope rati ons would genera l l y  produce only 
minor impacts i n  and near an oil  s pi l l  area . The use o f  
heavy equipment would re s u l t  in mo re extensive impac ts , and 
in certai n areas could result in s o i l  ero s ion . S i n ce tox i c  
chemica l c l eans i ng agents wOl' ld not be used , vegeta ti ve 
regrowth would be rapid . 

The co s t  of c leaning up an oi l s p i l l  in a ma rsh i s  approximately 
$ 9 0  to $ 1 2 0  per barrel . The co s t  o f  c l eaning up a river or 
lake is genera l l y  l e s s . 

The amount of s orbent ma terials used i n  any given o i l  spi l l  
s i tuation i s  h ighly vari ab l e . One s o rbe nt mate ri a l  that i s  
used for re l a t ive ly vi s cous o i l s  w i l l  recover as  much as 1 
barrel of  o i l  per 1 0  lbs o f  s orbent . After the oi l i s  
removed , s uch mate r i a l s  are gener a l l y  transported t o  des ignated 
land f i l l  s i te s for d ispo sa l . 

E co logical Impac ts o f  Re l ease o f  Trea ted B a l l a s t  

A s  d i scus sed i n  S e c t ion C . 3 . 2 . 2 . 1  e ach tanker , prior to 
receiving o i l  at the Sun Termina l  tanke r dock , would dis charge 
a vol ume of dirty b a l l a s t  water i nto b a l l a s t  treatment 
fac i l i ti e s  ons i te . After treatment the b a l l a s t  wou ld be 
d i scharged i nto the Neche s River . Th is d i scharge would 
temporar i l y  increase oi l and s a l inity concentrations in the 
receiving water s . I nc re a s e s  i n  oil and s a linity concentrations 
which would be found downs tream o f  b a l la s ting operations in 
the water have been computed for a d i s c harge of 1 6 8 , 0 0 0  b�d . 
Fi gure s C . 3- 1 6  and C . 3 - 1 7  bndi cate that there would be an 
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increase in  oi l concentration from 7 . 5  p pm a t  the di s charge 
point to 1 ppm at approximate ly 8 , 0 0 0  feet downs tream of  the 
di s charge . F i gures C . 3- 2 3  and C . 3 - 2 4  indicate that there would 
be s a l inity l ncrease r anging from 3 0  ppt at the dis charge 
point to 4 ppt at approx imate ly 8 , 0 0 0  feet downstream of  the 
di scharge p o int . 

The o i l  d i s tribu t i o n  s ys tem has been de s i gned for a to tal 
w ithdraw a l  t ime of  150 day s .  However , ba l l a s t  d i s charge 
would only occur i ntermittently dur ing this  per iod and an 
expos ure t ime of 1 5 0  days for organi sms expo sed to the con-
centrat i ons i l lu s trated in F igure s C . 3- 1 6 , C . 3 - 1 7 , C . 3 - 1 8 , 
and C . 3 - 1 9  would be wor s t  case e s timate s . 

Crude o i l  concentr at ions of  5 to 1 0  ppm , which are virtua l ly 
ident i c a l  to rele ase concentrations , h ave been s hown i n  
laboratory studies t o  inhib i t  the growth o f  three Gul f  Coast 
spe c ie s  of  phytop lankton , I sochrys i s  galbana , Cyclote l l a  �, 
and Glenod inium hal l i ,  af ter 7 2  hours exposure ( Ander son , 1 9 7 5 )  
Thes e concentrations of  crude o i l  are no t known to produce 
mortal ity or detectab le st re s s  in zoop l ankton and b enthic  
fauna popu l a t ions , a l though th e eggs o f  some f i sh spe c i e s  are 
k i l led by chronic exposure to low o i l  concentrations .  The 
eggs of one f i s h  spe c ies , the S and S o le , experienced between 
8 0  percent and 1 0 0  percent mort a l i ty in  the l aboratory at 
crude oil concentrations of 10  ppm ( Vaughan , 1 9 7 3 )  which i s  
s l ightly h igher than the proposed d i s charge concentration . 
As s uming the egg"s of  Gul f  Coas t f i sh species  are equa l ly s en­
s i tive , then the immedi ate area around the b a l l a s t  w ater 
outfal l wou ld be unsuitab le a s  f i sh breeding ground . Adu l t  
f i s h  are no t harmed b y  the s e  c oncentrations ( Ander son , 19 7 5 ) . 

Concentrations of o i l  and gre a s e  leve l s  have been t aken 
for three p o i nts  up s tream of the Sun Terminal .  The se 
values are presented in Appe ndix D .  They indi cate that 
oi l leve ls in  the r iver water are 1 6  ppm up s tream of the 
b a l l a s t  water di s charge point . S i nce b a l l a s t  water is 
currently d i s charged at S un Termina l ,  o i l  l ev8 1 s  may be  even 
higher at th i s  poin t .  As a r e s u l t  of the b a l l a s t  treatment 
operations the aquati c environment near the di scharge point 
is  probab ly b io logi ca l ly degraded and e s t imate s o f  a maximum 
increase o f  7 . 5  ppm for an are a of 8 , 0 0 0  s quare feet or l e s s 
i s  not expected to s igni f ican t ly a l te r  condi tions o f  thi s 
part o f  the river . A wor s t  case e s timate would predict 
impacts to phytopl ankton spe c i e s  and an e l imination o f  thi s 
area a s  a f is h  breedi ng gr ound . 
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The e f f ec t s  of  the i ncreased s a l i ni ty o f  the b a l l a s t  water 
would be l imited to organ i sms i n  the immediate vici n i ty o f  
the outfa l l . Mob i le organisms such a s  f i sh which pre fer 
freshwater wo uld temporar i ly emigra te f rom the di s charge 
area . Sali ne-sen s i tive benthic organi sms should be few i n  
number near the d i s charge point because o f  present oDe ration 
o f  the b al l a s t  tre atment faci l i ty . At mo s t , le s s  than 
i t  wo uld be sub j ec t  ot water in exce s s  of 4 ppt ( See F i gure s  
C . 3 - 2 3  and C . 3 - 2 4 ) . Because of  pas t expe ri ence , ope ration o f  
th e bal l a s t  tre atment faci l i ty a t  Sun Te rmi nal i s  not e xpec ted 
to con tri bute appre ciabl y t o  the currently a l tered condition o f  
the aquatic environmen t a t  the dock s . 
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C . 3 . 2 . 6  Natu r al and Scenic Re source s 

Norma l ope r at i on o f  the We s t  H ackberry fac i l i ty would not have 
an adver se  impact on the Sab ine Nat i on a l  Wi l d l i fe Re fuge . 
However , i f  a break oc curred in  e i the r o f  the two propo sed 
b r i ne l i ne s , the r e s u l ting br ine s p i l l  d i ffus i ng through the s o i l  
would have a s igni f i cant e ffect o n  the s urface vegetation . 
A re lease o f  b r i ne would increa s e  s a l inity va lues i n  aquatic 
sys tems of the marsh in the proximity o f  the pipe l i ne break . 
Th i s  change in s a l i n i ty c lo s e  to the break would be expec ted to 
be beyond the tolerance leve ls  of the mar sh vegetation wh ich 
would cau s e  a die- o f f  o f  p lant l i fe in  th i s  area . The extent 
o f  th i s  d i e- o f f  would vary depending on th e amount o f  br ine 
s p i l led , w i th a l arge s p i l l  creating an uns i gh t ly  mas s o f  
dead vegetation in  a n  o therwi s e  l iving mar sh  envi ronment . 
Re covery may t ake 1 0  years or longe r . 

C . 3 . 2 . 7  Archaeo log i ca l , H i s torical , and Cul tural Re sources 

It has been determined that there is  a low prob ab i l i ty for 
archaeolog ic a l  s ites  in  the vic i n i ty o f  the proposed and 
a lternate We s t  Hackberry brine p ipe l ines . At the present t ime 
a n  exten s i ve archaeo log i c a l  survey i s  underway , cover i ng the 
We s t  Hackberry dome and i ts as soc iated pipel ines . After 
the re sults  of  this survey h uve been conp i l ed ,  t�0 �npropr iate 
procedure s wou ld be init i utcd for conn l i ance with th� '

Nuti on � l  
Ei storicjl PJcscrv�t i c n  Act o f  1 9 6 6  and Executive Order 1 1 5 9 3 .  
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C . 3 . 2 . 8  Soci o e conomi c Impacts  

Ope r a t i o n  o f  both the E S R  and SPR e xp an s i on programs h ave , 
for the mos t  p art , s im i l ar a c t i vi t i e s  and i mp ac t s . For th i s  
reas on , the fol lowin g d i s c u s s i o n  on operat i o n a l  imp acts  w i l l  
tre at  both programs a s  e s s e nt i a l ly s im i l ar . The mai n  d i f ference 
betwee n  them i s  that the expan s ion i s  ba s i c a l ly a p rogr am w i th  
a l arger s c ope . 

C . 3 . 2 . 8 . 1  Employment 

The l abo r r eq u i reme nts o f  the sto r age  f ac i l i ty wo u l d  r ema in  
es sent i a l ly s tatic  du r i ng per i ods o f  st andby . In the event 
that it  be came nece s s a r y  to w i thd r aw the o i l , add i t ional 
wo r k e r s  wo u l d  be needed at the o i l  te r m i nal . E x t r a  wo r k e r s  
wo u l d  a l s o  be r e q u i re d  the r e  d u r ing the pe r i od  when the 
cave r ns we re  r e f i l led w i th o i l . 

The s t andby wo r k  c r ew wo u l d  cons i s t o f  abo ut 2 0  peopl e .  
Some o f  the se wo u l d  wo r k  d u r i ng the eve n i ng and n i g h t  s h i f t s , 
b u t  the maj o r i ty wo u l d  be on the s i te d u r i ng the d ay . The 
c r ew wo u l d  i n c l u d e  pump me chan i c s , elec t r i c i an s , i n s t r ument 
wo r k e r s , l abo r e r s ,  and s u pe r v i so r s . They wou l d  be c h a r ged  
w i th ma i n t a i n in g  the  f ac i l i ty ,  mon i to r i ng the  g ag e s , and  
pe r i o d i ca l ly te s t i ng the equ i pme nt to  keep i t  in  g o o d  
wo r k i ng o r de r . 

Dur i ng a f i ve mo nth pe r i od  o f  o i l w i thd r awa l , abo u t  2 3  
emp l oy e e s  wo u l d  be needed a t  the o i l  te r m i nal . S i nce the 
w i thd r awal wo u l d  o c c u r  only when o i l  impo r t s  we re  s u spended , 
i t  i s  expec ted that worke r s  norma l l y  emp loyed i n  o f f­
l o ad ing the  fo r e ign  o i l  s h i pmen t s , wou l d  be  u sed at the 
d o c k s  to l o ad o i l  f r om the s to r age f ac i l i ty and at the 
Te x oma p i pe l i ne te rm i nal  to mo n i t o r  the f l o w  o f  o i l  
f r om s to r age  to in l and r e f i ne r i e s . 

The re f i l l i ng o f  the s t o r age cave r n s  wo u l d  almo s t  ce r ta in ly 
take mo r e  than f ive mo nt h s , but  pr obably not mo re  than two 
y e ar s .  Wh i l e  the numbe r o f  emp l oyees at the s to r ag e  s i te 
r em a i ned abo u t  the s ame as  d u r i ng the s t andby per i od , 1 0  
t o  1 5  wo r k e r s  wo u l d  be needed a t  the t e r m i nal to o f f - l o ad 
o i l f r om t an ke r s  i n t o  the p i pe l i nes  l e ad i ng to  the s t o r age 
f a c i l i ty at  We s t  H ac kber r y . The wo r k e r s  d e t a iled  to the o i l 
s to r age  p r og r am wo uld be f u l l-t ime emp l oy e e s  o f  the S u n  O i l 
Te rm i na l , s o  the pe r so nne l r eq u i r e d  at the d o c k s d u r i ng o i l  
w i thd r awal  and cave r n  r e f i l l i ng wou ld not repre s e n t n ew 
pos i t i on s_ creat�d by the  pro j ec t .  

C . 3 . 2 . 8 . 2  Land U s e  

Th e e xp�n s ion of  t h e  lde s t  Hackbe rry dome wou ld 
not  app r e c i ably  c h ange l a nd u se p a t te r ns o f  the a r e a . The 
c ommun i ty o f  H a c k be r r y  i s  no t expected to g r ow r ap i d ly , 
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and i ts g r owth potent i a l i s  r e s t r icted by the we tl ands 
wh ich s u r r o u n d  i t  an d by the l im i ted s upply of f r e sh wate r .  
U r ban  a r e a s  no r th o f  the s a l t  d ome ar e g r ow i ng r ap id ly , 
p a r t ic u l a r ly the c i ty o f  s u l phur . Even after  2 5  ye ar s ,  
howeve r ,  the bound a r i e s  o f  that c i ty wo u l d  not extend a s  
f a r  as  the s a l t  dome be c a u s e a band o f  we tl ands abo u t  
5 m i l e s  w i de fo rms a na t u r a l  bar r i e r  be tween the mo re  
heav i l y popul a ted area  and the salt  d ome . 

The phy s i c a l  s t r uc t ur es  on  s i te and the act iv i t i e s  a s s o c i ated 
w i th the ope r a t i o n  of the s to r age  f ac i l i ty are no t s i g n i f i ­
c a ntly d i f f e r e n t  in char acter f r om the s t r uc t u r e s  and 
act iv i t ies  pr esently o n  s i te fo r br i ne e x t r a c t i o n  f r om the 
d ome . The r e fo r e , the u s e  o f  the l and f o r  o i l sto r age  
wo u l d  pr obab ly not a f fect l ong-term l a nd values  no r ma ke 
a d j acent l a nd s  l e s s  d e s i r ab le fo r the p u r p o s e s  f o r  wh ich 
they are c u r r e n tly u s ed . 

C . 3 . 2 . 8 . 3  Tr a f f i c  

The numbe r o f  ve h i c l e s  mov i ng t o  and f r om the s i te d u r i ng 
oper a t i o n  wo u l d  be sma l l . The app r o x imately 1 0  to 1 5  
wo r k e r s  who wo u l d  be a t  the s i te d u r i ng the d ay sh i f t 
wo u l d commu te f r om H a c kb e r r y  a nd town s i n  C a l c a s i e u  
Pa r i sh . The numbe r o f  ad d i t ional  ve hi c l e s  us i ng the 
r o ads  l ead i ng to the s i te wo u l d  not d i ffer  s i g n i f i c ant ly 
f r om the pr e s e nt numbe r . 

Du r i ng a pe r io d  when o i l  i s  removed f r om s to r ag e  be c au s e o f  an 
i nte r r upt i o n  i n  fo r e i g n  o i l  s uppl i e s , t a n k e r  tr a f f i c in  the 
S ab i ne-Neches water way wo u l d  not be s i g n i f icantly i nc r e a sed . 
Mo s t  o f  the no rma l tanker  tr a f f i c  r e s u l t s  f r om the impo r t a t i o n  
o f  c r ude o i l .  A s ub s t ant i a l r e d u ct ion  i n  s uch impo r t s  wo u l d  
o f fset the numbe r o f  tanke r s  r eq u i r ed  t o  d i s t r i b u te 6 0  per cent 
of the o i l  sto r ed at we st H a c kb e r r y . Abo u t  3 0 7  tan ke r tr i p s  
wo u l d  be  u s ed to  d i s t r ibute the o i l ove r a 5 mo nth pe r i o d . 

The sto r age  fac i l ity wo u l d  be r e f il le d  at a s l owe r r a te than i t  
w a s  empt ied . Re f i l l  wo u l d  b e  ext ended ove r a 4 0  mo nt h pe r i od . 
Ab o u t  1 5 6  t a n k e r  tr ips  d u r i ng ea ch o f  the f i r s t 3 year s and 5 2  
t r ips i n  the 4 t h ye a r  wo u l d  accompl i s h th i s  tas k .  The e f fect 
of  the se t a n k e r  tr i p s  in  add i t i on  to  no rma l t r a f f i c  on  the 
wate rway wo ul d amou n t  to an i n c r e a s e  o f  1 2  pe r ce nt a l o ng the 
S a b ine P a s s  and at Po r t  A r thu r , and 2 3  per cent i n  the Ne che s 
R i v e r . 
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C . 3 . 2 . 8 . 4  Ho u s ing and Publ i c  S e r v i c e s  

When t h e  c o n s t r u c t i o n  o f  the f a c i l i t i e s  i s  compl eted and the 
l abor  r e q u i r ements at the s i te a r e  s u b s t an t i a l ly r ed u c e d , 
the r e  wo u l d  be e f fe c t s  on  ho u s i ng that r e f l e c t  th i s  ch ang e . 
Some o f  the wo r k e r s  who moved in to the a r e a  fo r the 
const r u c t ion  pe r iod wo u l d  p r o bably move away , in c r e as i ng 
the ava i l ab i l i ty o f  l o c a l  ho u s ing . Wh e r e  th i s  o c c u r r e d  in 
L a k e  C h a r l e s  and S u l p h u r , the e f fe c t s  may not be not i c e able  
be c au s e the se ho u s i ng u n i t s  made  ava i l a ble  wo u l d  be  only  
a sma l l  f r act i o n  of  the  no rmal t u r nov e r  in  h o u s ing u n i t s . 

Co n s t r u ct ion  wo r k e r s  mov i ng o u t  o f  H a c k be r r y  wo u l d  c r e ate 
a mo r e  no t ic eable  ho u s i ng t r a ns i t ion . Wo r k e r s  wh o wo u l d  
b e  a t  the s i te fo r the ope r a t i on  o f  the f a c i l i ty wo u l d  
c r e a t e  a demand f o r  some o f  t h e  ho u s ing be i ng made ava i l ­
able  a s  cons t r uc t i on wo r k e r s l e ave , but the r e  wo u l d  be a 
s ho r t-te rm imp a ct a f fect ing o t he r s  in the commu n i ty who 
may be s e l l i ng home s at that t ime . 

S i nce the wo r k  fo r c e r e q u i r e d  f o r  ope r a t ion  o f  the fac i l ity 
i s  qu i te sma l l  and the s i z e  o f  it  wo u l d  r ema in  st able , the r e  
wo u l d  be no appr ec i ab l e  impact o f  ope r a t ion  o n  pu b l i c  s e r v i ce s  
p r o v i d e d  i n  the l o c a l  a r e a . Wo r k e r s  wo u l d  be ne e d e d  a t  the 
d o c k s in  Ned e r l a nd when the o i l  is r emo v e d  f r om s to r ag e  and 
when i t  is r ep l aced , but it c an be as s umed that these wo r k e r s  
wo u l d  be pe rmane nt emp l oy e e s  o f  the S u n  O i l  T e r m i na l , and the 
wo r k  wo u l d  not c r e a te add i t i o n a l  j o bs or i nc r e a s e  demand fo r 
p ub l i c  se r v i ce s . 

C . 3 . 2 . 8 . 5  Economy 

The d i r e c t  e co nom i c  imp a c t s  o f  fac i l i t y o pe r a t i o n  wo u l d  be v e r y  
sma l l . The g r e a te r econom i c  impo r tance o f  the o i l  sto r ag e  
f ac i l i ty at We st Hac kbe r r y  wo u l d  be i t s  v a l u e i n  m i t ig a t i ng the 
adve r s e  e f fe c t s  to the l o c a l  a r e a  of an i n te r r upt ion  in  fo r e ign  
o i l  s uppl i e s . 

S i n ce the pe rmane nt s t a f f  on s i te wo u l d  be smal l ,  the payr o l l 
wo u l d  amo unt to on ly  abo u t  $ 4 5 , 0 0 0  pe r mo nth . Ad d i t i o na l  
e x pe n s e s  i nc u r r e d  f o r  s u ppl i e s  a n d  part s ,  powe r , t r anspo r t at ion, 
and cont i ng e nc i e s  wo u l d  r a i se the cost o f  the s t o r ag e  ope r a t i on  
to  abo ut $ 9 3 , 0 0 0  pe r mo nth . Th i s  amo unt can be  co ns i d e r e d  a s  
money br o u g h t  in to the l o c a l  a r e a , and t h e  l o c al e c o no m i c  
mult ipl i e r  c an b e  appl ied t o  ind ic ate t h e  extent o f  ec onom i c  
g a i n s  in  e a r n i n g s  a s  a r e s u l t  o f  the c i r c u l a t i on  o f  the money . 
Appl i c a t ion  o f  the mUl t ip l i e r  ind i c ate s a ye a r ly i nc r e a s e  in 
l o c a l  e a r n i ng s  of ab out $ 2 , 2 7 7 , 0 0 0 .  Th i s  r e p r e s e n ts a g a i n  o f  
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l e s s  than one p e r c e n t o v e r  the ant ic ipat ed e a r n i ng s  o f  the 
comb i ned La k e  C har l e s  and Be aumont -Po r t  Ar t h u r -O r a nge st and a r d 
m e t r opo l i t an stat i s t ical  a r e a s  in  1 9 8 5 .  

Du r i ng a p e r i o d  o f  o i l  w i th d r awa l f r om th e s t o r a g e  cav e r n s , 
add i t ion al  wo r k e r s  wo ul d  be h i r ed at the s t o r age s i te to 
a s s u r e  smooth , s a f e , and cont i n u o u s  ope r at ion of the i n t a ke 
wate r sy st em , o i l  pumps , and p ipe l i ne s . At th e o i l  term inal  i n  
Nede r l and , wo r k e r s  n o r m a l l y  emp l o yed i n  o f f l oad i ng tan k e r s  
b r i ng ing i n  s uppl i e s  o f  f o r e ign  o i l  c o u l d  b e  u s ed f o r  load ing  
o i l  f rom the  s torage  r e s e r v e s , and  the  net e f f ect  th e r e  wo uld  
not be an i n c r e a s e  i n  d o c k  wo r k e r s .  Costs  o f  w i thd r awa l 
wo u l d  be i n  th e v i c i n i ty o f  $ 5 2 0 , 0 0 0  p e r  month f o r  up to 5 
mon th s .  

Re f i l l  c o s t s , e xc l ud ing the p u r c h a s e  o f  th e o i l  i t s e l f , would 
amo unt to abo ut $ 2 5 0 , 0 0 0  pe r month ove r th e r e f i l l  pe r i od . Th e 
pump ing r a te i s  lowe r , r e d u c i ng th e powe r c o s t s , and the numbe r 
o f  wo r ke r s  at the s t o r a ge s i te wo uld  be r e d u ced to ne a r l y the 
l e v e l  needed d u r ing th e standby pe r i od .  

In the event th at an inte r r upt i o n in  f o r e ign  o i l  s uppl i e s  s h o u l d  
o c c u r , t h e  econom ic  impa ct t o  t h e  La k e  Cha r l e s  a n d  Be a umo nt-Po r t  
Ar th u r -Or ange a r e a s  wo u l d  be g r e a t . O i l  r e f in e r i e s  and pet r o ­
c h em i c a l  plants  co n s t i tute the ma j o r  man u f ac t u r ing i nd u s tr i e s  
o f  th e ar e a , and the s e  ind u s tr i e s  impo r ted ove r 1 8  m i l l ion  to ns  
o f  c r ud e  o i l  in  1 9 7 5  al one . A f o r e ign  emba r go wo u l d  r e s u l t  in  
the par t i a l  s h u tdown o f  r e f ine r i e s  and  p e t r o c h em i c a l  plants , 
and a cons equent l o s s  o f  j obs in  the a r e a . Th e s e  adve r s e 
e f f ec t s  wo u l d  be m i t i g a ted by u s e  o f  the s to r a g e  r e s e r ve . 
Wh i l e  much o f  th e o i l  wo u l d  be sh ipped to o th e r  p a r t s  o f  the 
n a t i o n , the l ocal  hand l ing and mo r e  immed i a te ava i l ab i l ity  o f  
the s to r ed o i l wo ul d  be a n  advantage t o  th e r e g ion . 

C . 3 . 2 . 8 . 6  Gove r nment Rev e n u e s  

T h e  ope r a t ion  o f  t h e  fac i l ity  wo u l d  h a v e  v e r y  l i t tle e f f e c t  o n  
l oc a l  gove r nment r e ve n u e s . The r e  wo u l d  b e  n o  local  tax r e venue 
f r om the u s e  of  the l a nd a s  a Fede r a l  f ac i l i ty , no r wo u l d  the r e  
be a n y  income f r om th e e x t r act i on o f  t h e  o i l s i nce i t  wo uld  be 
t a k e n  f r om s t o r a g e  r a th e r  than pr im a r y  o i l  p r o d u ct ion . S i nce 
the o i l  wo u l d  almo s t  ce r t a i nly be s o l d  to o i l  compa n i e s  wh ich  
a r e  r e g i s t e r e d  wh o l e s a l e r s , th i s  sale  would be e x empt f r om 
st ate s a l e s  tax . 

Th e local  gov e r nmental agenc i e s  wo uld  bene f i t f r om the 
ma i n ta i ned g e ne r a l  economic h e a lth of the r e g ion  d u r i n g 
an i n te r r u p t i o n  in  f o r e ign  o i l  s uppl i e s . Th e tax 
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r e v e n u e  f r o m w o r k e r s  w a g e s  d u r i n g s t a n d by o p e r a t i o n s i s  a 
g u a n t i f i a b l e  a s pe c t  o f  t h e  g e n e r a l  c o n t r i b u t i o n o f  t h e p r o j e c t  
t o  l o c a l  e c o n o m y  a n d  s u b s e g u e n t  i n c r e a s e  i n  l o c a l  g o v e r n m e n t a l  
r e v e n u e s .  Th i s  c o n t r i b u t i o n  i s  o n l y  a b o u t  $ 2 0 , 0 00 p e r  y e a r , 
b u t wo u l d  be a d d e d  t o  t h o s e  t a x  r e v e n u e s  d e r i v e d  f r o m i n c r e a s e d 
p r o p e r t y v a l u e a nd i n c r e a s e d  s a l e s  i n d i r e c t l y  a t t r i b u t a b l e  t o  
t h e  p r o j e c t . 
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C . 3 . 3 Impact Due to Termi n a t i on and Ab andonment 

Afte r termi nat i on o f  the SPR program , if  the faci l i ty was not 
to be u sed for any other government purpo s e , it wou l d  be d i s posed 
of in  accordance wi th app l i cable l aws and regu lations . 
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C . 3 . 4  Re l a t i o n s h �o f  the P r o Eo s ed Ac t i on  to Land U s e  
P l ans , P o l i c i e s , a n d  Contr o l s  

The We st H a ckb e r r y s i te l i e s  i n  C ame r o n  Pa r i s h , and i s  o u t s i d e  
o f  any c i ty bound a r i e s . Th e r e  a r e  n o  z o n i ng r e s t r ict i on s  
g o ve r n i ng the  u s e  o f  th e l and . The Pa r i s h  Po l i ce J u r y  d o e s  
r eg u l a te con s t r uct i o n  i n  f l ood p l a i n s and f l ood h a z a r d  
a r eas . T h e  s i te , howeve r ,  l i e s  o n  h i gh g r o u nd and i s  
s u s c ept ible to damag e on ly  in the ve r y  seve r e  sto rms . The 
u s e  o f  pa r i s h  r o ad r i g h ts-o f-way for  p i pe l i ne s , and the 
l ay i ng o f  p i pe l i ne s  ac r o s s  p ar i s h r o ads and can a l s  a r e  
r e g u l ated by t h e  Po l i ce J u r y , so  they wo u l d  be cons u l ted 
r eg a r d i ng the pr opo s ed br i ne d i sp o s a l p i pel i n e wh i c h  wo u l d  
c r o s s  t h e  p a r i s h r o a d l e ad i ng t o  t h e  s i te ,  and w o u l d  a l s o  
c r o s s  t h e  sm a l l  cana l s  that le ad f r om C a l c a s i e u  L a k e  into 
the i n te r i o r  ma r s h la n ds  we st of the la k e .  

The p l ann ing f o r  the bri ne di s p o s a l  p ipe l i ne to the Gu l f  o f  
Mexico would a l s o invo lve s tate agenc i e s . Wh ere state 
hi ghways wou ld be corssed , the Loui s i ana State. De partment 
o f  Hi ghways wou ld be con su l ted . The Loui s i ana State Land O f fice 
h as j uri sdict ion over st ate-owned l and s that mi ght be cros sed , 
inc lud ing th e bo ttoms o f  lakes and nav igable wate r s . I f  the 
propo sed br ine d i sp o s a l  p ipe l i n e  we re u sed , the St ate Land 
Of fice wou ld be consuted regard ing the r i ght- o f -way through 
Calca s i e u Lake . Re gardle s s  o f  whi ch pipe l i ne route i s  se lected , 
the State Land O f fice wou ld h ave j ur i sdi ct ion ove r the be ach 
and th e o f f shore are a which wou ld be crossed by the p ip e l ine . 

T h e  Impe r i a l  C a l c a s i e u  Reg i o nal Pl ann i ng and Deve lopment 
Comm i s s i o n  has p r ep a r ed a g e n e r a l  f u t u r e  l a nd use p l a n f o r  
t h e  f i ve ad j acent par i s h e s  in  so uthwe st e r n  Lo u i s i a na , 
i n c l ud i ng Came r o n  Pa r i s h . Th i s  p l an p r o j e c ts l and u s e  in 
1 9 9 0  and f o c u s e s  pr im a r i ly on the expan s i o n of  u r b an a r e a s  
i n  th e r e g i o n .  T h e r e  i s  n o  ch ange i n  l and u s e ind i c ated f o r  
t h e  We st H ackb e r r y s i te wh i c h  i s  s h own as ag r i c u l t u r a l  land 
bounded on th r e e  s i d e s  by ma r s h e s , m i ne r al e x t r act i on  a r eas , 
and B l ack  L a k e . U s e  o f  the s i te f o r  o i l  st o r ag e  wo u l d  be 
comp a t i b le w i th the land u s e  pl ans f o r  the ar e a .  

The U . S .  A rmy C o r p s  o f  E ng i nee r s  h a s  j u r i s d i c t i on o v e r  s u r f a ce 
wate r bod i e s  and a d j o i n i ng we tl and s . The con s t r uc t i o n o f  
t h e  br ine p i pe l i n e th r o u g h  we tlands be twe en the s i te and the 
G u l f  of Me x i co wo u l d  r e qu i r e  a p e rm i t  f r om the C o r p s  o f  
E ng i ne e r s . S im i l a r ly , a pe rm i t  wo u l d  be r e qu i r e d  f r om them 
in o r d e r  to c o n s t r uct the r aw wate r int a k e  s t r u c t u r e  i n  
B l a ck  L a k e .  
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C . 3 . S  Summary o f  Adverse and Bene f i c i a l  I mp acts 

There would b e  l i ttle or no impact on geomorphology or drain­
age p atterns as a re sult o f  grading and fi l l ing at We st 
Hackberry . Onl y minor topographic change s would occur from 
sp o i l  depos i ti on . The se change s would be temporary in marshe s 
because the spo i l  would be used as b ackfi l l  materi al . Removal 
of 2 mi l l ion cub i c  yards of materi al from the Neche s River 
to c re ate a new do ck s i te would alter the depth of that section 
of the river . Some minor s o i l  eros ion would be a s s oc i ated 
wi th s i te cons tructi on . Brine p ipel ine buri al could alter 
drainage character i s tics o f  up l and s o i l  type s .  There woul d  
be n o  imp acts to str atigraphy or geo l ogic structure except 
fo r the s alt mas s i ts e l f  and extraction o f  other minerals 
and p etro leum o ff the fl anks o f  the dome would not be affected . 

wi thdrawal o f  le aching water would c ause negl igible induced 
velocities and change s in s al inity in the l eW , even dur ing 
the maximum wi thdr awal rate of 1 . 4 7 mi l l ion bp d .  

From 1 8 0 0  to 3 7 0 0  acres o f  ocean bottom wou l d  experince a 
1 ppt increase in s al i nity as a result o f  o f fshore brine 
di sp o s al . 

Dredging for a new tanker dock would release l i ght meta l s  
i nto the water co lumn ; he avier metal woul d  be come ab sorbed 
by suspended so l i ds whi ch wou ld be sti rred up by dredging 
activiti e s . On bal ance , the water would be de grade d but fo r 
only a short time . 

s i  te p rep aration would result in a s i gni ficant , sho rt-term 
i ncrease in fugi tive dust emi s s i ons . I ncre ased traffic wou ld 
contr ibute to the s e  emi s s i ons , but e f fects would be localized 
and the total contribution re l ative ly smal l . Exhaust emi s s i ons 
would produce a minimal imp act to the ex i s ting air qu al ity . 

The grinding o f  tanks wou ld v i o l ate the 2 4-hour p articul ate 
standard at 1 kilometer , and painting tanks wou ld v i o l ate 
the 3 -hour NMHC S tandard at 4 kilometers ( 1  p ercent o f  the 
time annua l ly ) . 

I ncre ased no i s e  leve l s  wou ld be relative ly ins i gni fic ant . 
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Construct ion activit i e s  would destroy f loral  and faunal com­
ponent s  ons ite , a long p ip e l ine routes ,  and at spo i l  d i sposal  
s i te s . B iota would rap idly recover along p ip e l ine route s ,  
but habitat would be permanent l y  lost  where bui ld i ng s , 
t anks , pond s , and we l lheads are cons tructed . S po i l  depo s i t ion 
resu l t s  i n  permanent a l ternation of  the b iotic commun i ty . 
On balance , temporary los ses  of  biological product ivity and 
di sruption to w i l d l i fe from cons truc tion activ i t i e s  are 
re l ative ly minor and hab i t ats would recover . Cons truct i on of the 
propo sed br i ne di spo s a l  pipe l ine would not harm the recreationa l 
value o f  t he area except for minor , short- term ae s theti c  impacts 
a long the Calcasieu Ship Channel and in some marsh land s and 
beach . However , cons truc t ion of the a l ternate brine d i spo s a l  
p ipe l ine bordering Hi ghway 2 7  thr ough the b i o lo g i ca l ly s ens i t ive 
Sabine National Wi ld l i fe Re fuge would d i s turb b i rd popu lations 
near th e road . The re creational va lue o f  th i s  natural re s ource 
wou ld be reduced only dur ing the construction period . 

There are no known archaelogical or hi storical  s it e s  in  the 
vicinity of the Wes t  Hackberry dome that would be impacted 
by s ite cons truc t ion . 

A maximum demand for approximately 4 0 0  workers would occur 
as a r e s u l t  of SPR con s truction for the We s t  Hackberry s ite , but 
would not strain the av a i l ab le l abor supp ly. 

Use o f  the Wes t  Hackberry dome wou ld not a f fect land use  
pl ans  i n  the area , a lthough cro s s ing the Sabine National 
Wi l d l i f e  Refuge woul d  require a permi t . 

Tra f f ic wou ld increa s e  on loc a l  roads and wou ld nearly 
doubl e  on the county road to the s i te . Ship tra f f i c  woul d  
exper i ence a moderate increase . 

Payro l l  woul d  reach leve l s  o f  $ 7 0 0 , 0 0 0  per month for a short 
perio d .  Mate r i a l  and equipment procurement wou ld amount to 
$ 1 5 0 , 3 0 0 , 0 0 0 .  Local  spending wou ld increas e  and government 
revenue s would l ikew i s e  increas e  a s  a result of money f low 
a s soc iated wi th the SPR con struction . 

Operational impact s  are generally not as s igni f i cant a s  con­
s tructi on activi t ie s  except for o i l  and brine spi l l s , and 
certain air qual i ty impac t s . 

Oi l or b r i ne s pi l l s  can produce s i gni f i c an t  environmental  
damage . Of  parti cul ar concern would be an  oil  s p i l l  i n  
Sab ine Lake or i n  mar shes and br ine sp i l l s  fr om the a l te rnate 
brine di spo s a l  p ipe l i ne a long H i ghway 2 7 . Barren patche s o f  
ground could b e  created b y  such brine spi l l s  and the e f fects  
wou ld be re lative ly long-term .  
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Re lease o f  t reated b a l l a s t  wate r  would impact seve r a l  acres 
o f  the Neches River . 

Hydrocarbon emis s ions a s s o c i ated wi th loading and o f f loading 
tankers wou ld violate the 3-hour NHHC Standard 1 percent of 
the t ime at  downwi nd di stances in  exces s  of 2 5  k i lometer s . 
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C . 4  ALTERNATIVE S ITE-BLACK BAYOU 

C . 4 . 1  Impact on S i te Preparation and Construction 

C . 4 . 1 . 1  Land Features 

C . 4 . 1 . 1 . 1  Geomo rpho logy 

S ince the storage s i te at Black Bayou is marsh covered , the 
f i fteen s torage we l l s  propo s ed wou ld be cons tructed on elevated 
plat forms . Therefore , no f i l l  would be requi red and there wou l d  
be n o  a l teration o f  landforms or dra inage patterns . For the 
c entral pl ant , however , nine to ten acres wou l d  be f i l led to 
a height of e i ght fe e t ,  which wou ld be a s i gn i f icant topographic  
change for the  ma r s h  area . 

The required dredging o f  new cana l s  wou ld be a s igni f i cant 
topographic impact as wou ld the d i s p o s a l  of the e s t imated 
1 2 5 , 0 0 0  cubic yards of spo i l  over f i fteen acre s . Thi s  dredging 
would a l so a lter t he f low pattern in  ex i s t ing wa terway s .  

The o i l  d i s tribution s ys tem for Black Bayou would require con­
struction of a 1 4 , 0 0 0 - foot pipel ine from the storage s i te to 
the pipel ine between the E S R  at We s t  Hackberry and the Sun 
-terminal at Nede r l and , Texa s . There would be a te�por ary altera­
t ion of the topography during pipel ine construction . The mater i a l  
dredged from the mar s h  a long the pipel ine route would b e  stacked 
on the banks of the trench be ing dug . After the pipeline i s  
l a i d , the spo i l  i s  us ed to back f i l l  the trench , thereby restor ing 
the f l a t  topographic character of the mar sh . S imi lar temporary 
construction impac t s  woul d  occur during the cons truc t i on o f  the 
3 , 5 0 0  foot raw water s upply pipeline . For both p i p e l i ne s , the 
dredging of  trenche s , even though back f i l l ed , could alter surface 
drainage pattern s adj acent to the pipe l ine . 

The brine d i spo s a l  sys tem wou ld require that a twenty- five­
mi le p ipel ine be bu i lt f rom the storage s ite to the di ffuser 
in the  Gu l f  of  Mexico . The enti re route covers  mar s h  but the 
topographic impact during cons truction is minor and temporary . 
As above , dr a i nage pattern s would be temporari ly al tered . 

No add i t i onal construction i s  required at the Sun Terminal for 
d i s tr ibution of o i l  from B lack Bayou ; there fore , there wou l d  
b e  n o  impacts to l andforms or drainage patterns at S un Terminal . 

C . 4 . 1 . 1 . 2  Soi l s  

S o i l s  impacts a t  the B l ack Bayou storage s ite would b e  severe 
where new cana l s  mus t  be dredged for ac c e s s  to cavern we l l  plat­
forms , and the central p l ant areas  where ten ac res  of  fi l l  i s  
required . In  the c anal s the c l ay s ubso i l  o f  the Harr i s  s o i l  
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would be expo sed and the spo i l  would probably be u sed at the 
central p l ant as  f i l l . The Har r i s  soi l s  at the c entral p l ant 
would be bur ied by Harr i s  soi l from other areas . The f i l l  
area would s igni f i c antly a f fect the drainage pattern o f  the 
marsh surround ing it . 

Harris s o i l s  are found a long the o i l  p i p e li ne route f rom 
B lack Bayou to the We st  Hackberry/Neder l and ESR  pipe l i ne . 
During con s truction , vert i c a l  mixing and de s truc t ion o f  
i nternal s tructure o f  the se  s o i l s  wou ld oc cur a lona t h e  r n l l te . 

The twenty - f ive-mile  brine di spo s a l  l in e  would have impac t on 
the soi l s ,  s imi l ar to the o i l  pipel ine - verti c a l  mixing and 
di sruption of intern a l  s o i l  structure . The sub s o i l  mixed with 
sur face layers would le ave a path o f  s o i l  s l i ghtly d i f ferent 
from und i s turbed Har r i s s o i l . Thi s is probably of no geolog­
ical cons equence . 

No add i tional cons truc t ion i s  requ ired a t  the Sun Termina l  
except f o r  a new tanker dock wh ich h a s  a lre ady been evaluated 
for impac ts  to so i l s . 

C . 4 . 1 . 1 . 3 Stratigraphy , Geo logic Structure and Mineral 
Re sources 

There would be no impacts to s tratigr aphy or geo logic structure 
during con struction a t  the B l ack Bayou s torage s i te , along 
any of the p i pe l ine route s or at the terminal and dock 
faci l i tie s . Part of  one st ructur a l  e l emen t  ( the s al t  dome ) 
wou ld be removed during c avern cons truc t ion , but this does 
not alter the description of stratigraphic o r  s tructur a l 
condi tion s . Construct ion act ivities  at  the storage s i te 
would not have an impact on the ava i l ab i l i ty o f  o i l  produced 
alon g  the f l anks of the B l ack Bayou dome . No mine r a l  ex­
tract ion is  occurring above the area of the propo sed cavern s . 
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C . 4 . 1 . 2  Water 

S ite prepar at ion and cons truc tion at B l ack Bayou would produce 
certain impac t s  on the water envi ronment . Subs equent d i scus­
s ion de a l i ng wi th these impacts  i s  organ i z ed into two par t s  
a s  fol lows : 

Surface Water 

Sub s ur face Water 

C . 4 . 1 . 2 . 1  Surface Water 

The impac t s  on the surface water sys tem in  the v i c i n i ty of Black 
Bayou can be  s umma r i z ed as  fol lows : 

Construct i on Act iv i ty Water Supply 

Wi thdrawa l of Leac hing Water X 
D i spo s a l  o f  Br ine 
Dredgi ng Operations 
D i spo s a l  of  Dredged Mater i a l s  
Gradi ng , Excavat ion , and F i l l ing 
M i s c e l l aneous Con struction Ac t iv i t i e s  

Withdrawal o f  Le aching Water from B lack Bayou 

Change in 

Water Qua lity 

X 
X 
X 
X 
X 
X 

The withdr awal o f  water for the leach ing operation would have 
s ome e f f ec t  on both the supply (or  ava i lab i lity ) and qua l ity of  
surface  water . The po int o f  w i t hdr awa l ,  as  indicated in  F i gure 
C . 4 - 1  wou ld be on the ma in channe l of B lack Bayou , approximately 
2 . 3  miles south of  the j unction o f  B l ack Bayou Cuto f f  with the 
I CW and approx imate l y 16 mi les  upstream of the j unct ion of 
B l ack Bayou with the Ea s t  P a s s  of the Sabine River . The rate 
of wi thdrawa l wou ld be 1 . 0 3 x 1 0 6 bpd or 3 0 , 0 0 0  gpm . The period 
o f  withdrawa l wou ld extend over 1 1 4 0  days ( 3 8 months ) . 

I f  Bl ack Bayou served a s  the s o l e  source o f  leaching water and 
if the bayou were c omp letely i so lated from other water bod i e s , 
the withdrawa l rate prev ious ly no ted would lower the mean water 
level of  the bayou . 3 4 4  ft/day ( a s  exp l ained in Append ix D . 1 7 ) . 
Becau s e  the bayou i s  connected with both t he S ab ine River and 
with the ICW , the actual rate of f a l l  of water wou l d  be l e s s  
than t he value noted . As ind icated in F i gure C . 4 - 1 ,  induced 
c urrent s would s erve to rep lenish the water withdrawn from the 
bayou .  Thu s , i t  can be s een that e s sent i a l l y  a l l  of  the re­
plen i s hment water wou ld actua l l y  corne indirect ly from the Sabine 
River or the I CW .  

. 

In  order to predi c t  t he impact o f  the wi thdrawal pro c e s s  for 
leaching water on the surface water sy stem a nume r i c a l  so lution 
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o f  the equa t ion s govern ing the flow o f  water in  an e s tuarine 
system mus t  be obtai ned . The MIT Water Qual ity Network Mode l  
( Ha rl eman et a l , 1 9 7 6 ) , which i s  de scr ibed in  Appendix 0 - 1 4 , 

has  been us ed for thi s purpo se . To reduce the amount o f  com­
putation , however , the mode l has been s e t  up only for the c a s e  
o f  withdrawa l o f  water f o r  d i s p l acement purpo s e s , as  d i s cus sed 
in Sect i on C . 4 - 2 . 2 . 1 . Because the wi thdrawal rate dur i ng 
leaching i s  l e s s  than that dur ing d i sp l acement the e f fects 
dur ing leaching should De less than tho se during di splacement . *  

Based on the mode l  r e s u l t s  pre sented i n  Section C . 4 . 2 . 2 . 1 , and 
in Appendix 0 . 1 7 the wi thdrawal of leaching water would depre s s  
t he leve l of  B l ack Bayou in  the vic i n i ty o f  the withdrawal point 
less than . 0 6 feet . Induced f low e f f ects in B lack Bayou would 
produc e current change s of  l e s s  than . 1 5 ft/sec wh i l e  in  B l ack 
Bayou Cut o f f  s uch changes would amount to l e s s  than . 0 8 ft/s ec . 
In the v i c i n i ty o f  the wi thdrawa l point , the s a l inity in  B l ack 
Bayou wou ld increase l e s s  than 1 ppt during the withdrawal 
proce s s . A decr e a s e  in s a l i n i ty in B lack Bayou Cut o f f  wou ld 
be expected . In  genera l ,  B lack Bayou and Right Prong would 
experience an incre a s e  in  s a l i n i ty due to more salty water 
be i ng drawn from the Ea st  P a s s  of the S ab i ne River . The max­
imum increase i n  s a l inity in the s e  water bod i e s  wou ld be l e s s  
t han 2 . 5  ppt . 

In addi t ion to impacts a s soc i ated with water l eve l ,  c urrent s ,  
and s a l in i ty certain other impacts mu s t  be cons idered . As 
noted in the preceding d i s c u s s ion the ICW represents a rep len­
i shment source v i a  B lack Bayou Cuto f f . The l imited water 
qua l ity data for the ICW described in  Section B . 3 . 1 . 2 . 1  in­
dic ates that the leve l of pho sphorus , arsenic , mercury , toxaphene , 
l i ndane , heptachlor , a ldrin , ch lordane , d i e ldr i n , endr in , and 
O , P ' -DDT exceed the EPA numerical  crite r i a . In add i t i on , the 
l eve l s  of o i l  and greas e , heptachlor , epox i de , me thoxychlor , 
P , P ' -DDT , P , P ' -DDE , O , P ' - DDE , O , P-DDD , and P , P ' - DDD po se  po s­
s ib l e  prob l ems . Because the I CW wou l d  serve a s  a repleni shment 
s o urce for B lack Bayou , the contaminants previous ly noted would 
be in troduc ed into the bayou via B lack Bayou Cuto f f . 

Water qua l i ty for the Sabine River has been di scus sed in Sect ion 
B . 3 . 1 . 2 . 1 . As indicated in Tab le B . 3 - 7 , the l evel of  cadmi um 
and mercury exceed the EPA numer i c a l  criteria  for nar ine water 
con s t i tuent s ,  and concentrat i ons of copper and z i nc may po se  
po s s ib l e  prob lems . Becau se  the Sabine River wou l d  serve as  the 
source of  a portion of  the repleni shment water , some of the 
preceding contaminants in the river wou ld be transported into 
B l ack Bayou . 

* The leaching proce s s  occurs over a longer per iod o f  t ime but the 
changes in s a l i ni ty , water depth and flow velocity should be l e s s  
than tho se produced b y  the wi thdrawal of  di spl acement water . 
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Br ine D i sposal 

Dur ing the l e aching p roce s s  at B l ack Bayou 2 3 0  ppt. br ine 

would be d i s charged at a rate of 1 . 18 m i l l i on bpd or 3 4 , 5 0 0  gpm 

for a period o f  1 144 days . Current des ign c a l l s  for the 

d i sp o s a l  o f  the brine by means o f  d i s charge into the Gul f  o f  

Mexi co . The gene ral disposal area i n  the Gul f i s  indic ated 

in Figure C . 4 - 3 . 

The dispo s al s i te i s  s imi l ar to that to be u s ed for the West 

Hackberry fac i l ity . Therefore , the p ropo sed spec i fic criteria 

for the di ffuser for B l ack Bayou are very s im i l ar to tho s e  

p roposed for We s t  Hackberry ( National Oceanic and Atmospheric 

Admini stration . 1 9 7 7 ) .  The se criteria are as fo l l ows : 

o D i ffuser location 

0 depth o f  water 

0 di ffu s e r  length 

0 di ffuser orientation 

0 number of di ffuser p o rts 

0 dis tance be tween p orts 

0 diameter o f  p orts 

0 orientation of port r i s er 

0 p ort exit veloc ity 

_ approximate ly 7 . 5  

miles s outh o f  that 
p ortion of the coast 
l ine near Hamilton Lake 

_ approximate ly 3 0  feet 

- 3 0 7 0  feet 

_ perpendicular to coast 

- 5 2  

- 5 9  feet 

- 3 inche s 

_ 9 0 0  to oc ean b ottom 

- 2 5  ft/sec 

An analys i s  of the imp act of the operation o f  this di ffuser 

on the Gul f o f  Mexico has been per formed . The results of 

thi s  analys is indic ate that the imp acts at the Black Bayou 

s i te in the Gul f  are very s imil ar to tho s e  at the We st Hack­

be rry disposal s ite . As described in App endix U ,  the expo s ed 

bottom area for excess  sal initi e s  gre ater than 1 ppt would 

amount to less than 1 9 6 0  acres . For exc e s s  s al inities gre ater 

than 3 ppt the exp o s e d  bottom area amounted to l e s s  than 

1 0 4  acres . 

Dredging Oper ations 

As de scribed earl ier , p ip e l ine burial would be fi fteen feet 

bene ath navigab l e  stream bottoms and four feet bene ath other 

stream bottoms . 
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Dredging i n  B l ack Bayou . * Dredg ing in  B lack Bayou ( a s soc i ated with 
the construc t ion of the B l ack Bayou fac i l i ty )  would con s i s t  o f  
cons tructi on o f  new can a l s  for acce s s  t o  s torage we l l s  requir ing 
remov a l  of approximate l y 1 2 5 , 0 0 0  cubic yards of dredged mate r i a l . 
Also dredging would be nece s s ary for about 3 0 0  feet o f  stream 
cro s s ings for the o i l  pi pe l ine spur and add i t ional 2 0 0  feet for 
s tream cros s i ngs by the brine d i sposal  p ipe l ine . For such cro s s ­
ing abou t 9 6 , 0 0 0  cub i c  yards o f  dredged mater i a l  would be moved . 
Impacts o f  the dredging opera tion wou ld be comp arable wi th tho se  
for  dredging o f  B l ack Bayou near the ICW a s  de s c r ibed e a r l ier in 
Section C . 3 . 1 . 2 . 1  for the We s t  H ackberry o i l  p ipe l ine . 

Dredging in Marshes ( South of Bl ack Bayou Dome acro s s  S abine 
National wi ld l i fe Re fuge ) . Cons ide rab le dredging and/or bur i a l  
o f  p ipe l ine wou ld take p lace a long the ex i s t ing Tran scontinental 
Gas P ipe l ine r ight-of-way acro s s  the Sabine Nat ional wi l d l i fe 
Re fuge . This area con s i s t s  a lmo s t  entirely o f  marshland with 
one to two feet of water dep th . Dredging a long th i s  1 8 -m i l e  route 
would be l arge l y by push-ditch me thod . About 1 , 7 0 0 , 0 0 0  cub i c  yards 
wou ld be moved dur ing the dredgi ng ope ration . Thi s  dredged 
mater i a l  wou ld be u s ed to back - f i l l  the trench a fter the p ipe l ine 
is in p lace . The impact of such dredg ing wou ld gener a l l y  re­
semb l e  that a l ready de s c r ibed in Section C . 3 . 1 . 2 . 1 .  

Dispo s a l of Dredged Mater ia l .  

Di spo s a l would be i n  a con f i ned area adj acent to the dredging 
s i te as d i s cus sed in Sect ion C . 3 . 1 . 2 . 1 . The l and areas invo lved 
are p rimari ly marshe s .  The impacts wou ld inc lude the impact 
of dredged mater i a l  on the con f inement area and the impact of 
e f f luent f r om the d i spos a l  area on the adj acent s tream ( s ) . S i te 
spe c i f i c  impact s  are d i s cus sed in  the f o l lowing paragraph s . 

Impact on B lack Bayou D i s po s al Area . The impact on the d i sp o s a l  
area would be s imi l a r  to tha t  d i s cus sed earlier for the Cow 
Bayou ( S ection C . 3 . 1 . 2 . 1 ) . The degree to wh i ch desorp t i on of 
pol lutants would occur cannot be p redi c ted w i th preci s ion at 
thi s  t ime without s ediment and water qua l i ty data . The release 
would be s imi lar to that for Cow Bayou . However , the leve l of  
tox i c  po l lutant s in the s ediment in B lack Bayou s hould be 
s ig n i f ican t ly less than at Cow Bayou , and a sma l ler impact would 
be anticipated . A l o s s  of wetlands habi tat wou ld be invo lved 
and amount s  to about 6 2  acre s . 

* O i l and brine dispo s a l  pipe l ine routes  c ro s s  sever a l  f orks 
o f  Black Bayou and tributaries . The se  are cons idered as one 
dredg ing operat ion . ( The condi tions are s imi lar enough so 
that the imp acts would be the s ame . ) 
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Impac t on B l ack Bay ou Due to E f f l uent from Di spo s a l  Areas . The 
impact on B lack Bayou due to the e f f luent f rom spo i l di sposal  
areas is  anti c i pated to be s imi lar to that for Cow Bayou 
( S ec t ion C . 3 . 1 . 2 . 1 ) . 

Impact on Mar sh ( South of  B lack Bayou ) D i s p o s a l  Area . No l ong­
l a s ti ng imp act i s  ant i c i pated as dredged mater i a l  would be u s ed 
to back- f i l l  the pipeline trench . No permanent lo s s  o f  wet lands 
habitat is i nvo l ved . 

Grading , Excavati on , and F i l l i ng 

The s i te preparat ion and cons tructi on act ivity would involve a 
signi f i c ant amount o f  earth movement during a five-month per i od . 
Approximately f i fteen acre s o f  land would be d i s turbed . Ba s ed 
on the anal y s i s  pre s ented in  Append ix D . 1 5 ,  approximately 9 9  
tons o r  9 7 . 8  cubic yards o f  sediment would b e  washed into the 
surface water s ys tem during the f ive-month period as a result 
o f  eros i on of  thi s dis turbed l and by rainfa l l . As shown in  
F igure C . 4 - 4 , al l  99  tons  would be depo s i ted in B lack Bayou . 
Because the s o i l  involved would be a s i lt loam the minimum 
rate o f  s e tt l i ng would be . 0 1 8  rnrn/sec as shown in F igure B . 3 - 9 .  

Based on the ana l y s i s  provided in Appendix D . 1 6 , the introduc­
tion of such sediment into Black Bayou would increase the aver­
age level of suspended so l ids  by 0 . 9 9 ppm . The inc re a s ed level 
would pers i s t  for e s sent i a l ly the entire f ive-month period . 

Mi s c e l l aneous Cons truction Ac tivi t i e s  

Two gene ral types o f  pol l utants  (chemi cal  and biologica l ) can be 
generated during cons truction activi t i e s  at B lack Bayou . A com­
p l ete l i s t  o f  the types o f  chemical po l l utan t s  i s  g i ven in  
S ect ion C . 3 . 1 . 2 . 1 . In  genera l , mo s t  prob lems with chem i c a l  
pol l utan t s  ari s e  from exces s ive or improper use o f  industri a l  
and agr i cu ltur a l  chemi c a l s  o n  or near the construct ion s i te . 
Addi ti on a l  problems ar i se f rom improper s torage and d i s p o s a l  
ope rat ion s . A mo re deta i l ed d i s cus s ion o f  s ource s o f  chemi cal  
pol lutant s i s  given in Section C . 3 . 1 . 2 . 1 .  

B i o l o g i c a l  pol lutants are gener a l ly the result o f  poor s ani tary 
condi tions at a cons truc t i on s i te . As a re s u l t , bacter i a l , viral 
and other organ i sms are detrimental to water qua l i ty and other 
organ i sms . A maj or concern a r i s e s  f rom re l e a s e  of pathogenic 
organi sms a s s o c i ated wi th human was te . 
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P rediction o f  imp act s due to the se  typ e s  o f  bio logi c a l  and chem­
i c a l  pol lutants i s  not fea s i b l e  because o f  the human e l ement 
invo l ved and the pre sent l ack of detai led d e s i gn in forma tion . 
I n  any c a s e  the de gree o f  pol lut ion can be minimi zed by thorough 
tra i ning o f  cons truc t ion per sonne l and adhe rence to rea sonab le  
hou sekeeping practi c e s . 

C . 4 . l . 2 . 2  Sub s u r f ace Wa ter 

Cu rrent d e s i gn for the Black Bayou SPR fac i l i ty doe s  no t invo lve 
use of the sha l l ow aqui fer s a s  a s ource of d i sp l ac ement water nor 
the u s e  o f  the deeper aqu i fe r s  a s  a s i te for brine di spo sa l . Thus 
the subsurface water system should expe r ience no impact as a re­
sult o f  site preparat ion or fa c i l i ty cons truct i on . 
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C. 4. l. 3 A i r  Qu a l i ty 

C . 4 . 1 . 3 . 1 S o u r c e s  o f  E m i s s i o ns  

The  const r u c t i o n o f  th e pr opo sed o i l sto r age  f ac i l i ty at 
B l a c k  Bayou wo u l d  r e s u l t  i n  combu s t i o n and fug i t i ve em i s s i o n s  
al ong t h e  p i pe l i ne r i g h t- o f-way and a t  t h e  dome a n d  S u n  
Te rmi na l  locat i o ns . Many o f  these em i s s i o n s  wo u l d  be 
i n s i g n i f i cant and wo u l d  exe r t  a neg l i g ible  imp act on 
l o c a l  amb i e nt a i r  qual i ty .  A s umma ry of the type s o f  
so u r c es  e x i s t ing d u r ing s i te co n s t r u c t i on act i v i t i e s  
i s :  

• 
• 
• 
• 
• 
• 
• 

S i te P r ep a r a t i o n  
Unpaved Road s 
P aved Road s 
He avy- D u ty , D i esel-P owe red  E q u ipme nt 
L ig h t-Duty Veh i c l e s  
D r i l l  R i g s  
S t o r age T ank P r ep a r a t i o n  
a .  S u r f ace Gr i nd i ng 
b .  P a i n t and/o r P r ime r Appl i c a t i on 

A deta i l ed d i s c u s s ion o f  these em i s s ion s o u r c es  and the i r  
ch a r a ct er i s t i c s  i s  conta i ned i n  S e ct i o n C . 3 . 1 . 3 . 1 .  Annual  
tonnage em i s s ion  r a tes f r om these so u r c es  are s umma r i z ed i n  
T a ble C . 4 - l .  

C . 4 . 1 . 3 . 2  Em i s s ion  Cont r o l  Techno l o g i e s  

T h e  em i s s ion co n t r o l  technolog i e s that wo u l d  be appl i c able 
to B l a c k  Bayo u S PR f ac i l i t i es are the s ame as tho se  d e s c r i bed 
in S e c t i o n  C . 3 . 1 . 3 . 2 .  

C . 4 . 1 . 3 . 3  Em i s s ion  Reg u l a t i o n s  a n d  Stand a r d s  

T h e  em i s s ion  r eg u l a t i on s  and st and a r d s  appl i cable to B l a c k  
B ayou SPR f ac i l i t i e s  a r e  d i s c u s s ed and con t a i ned in  Se ct i o n  
C. 3 . 1 . 3 . 3 .  

C. 4 . 1 . 3 . 4  A i r  Q u a l i ty Impac t 

The sh o r t- t e rm and long-term mo del i ng appr oaches ut il i z ed i n  
t h e  a s s e s sment o f  B l a c k  Bayo u a i r  qual i ty imp acts  are  the 
s ame as tho se d i s c u s s ed in S e ct i on C . 3 . 1 . 3 . 4 .  
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TABLE C . 4 - l 
Annual Tonnage Em i s s ion Rat es  

At  B l ack Bayou Dur ing Construct ion * 

Annual * *  Emi ss io n s  ( To n s ) 
Source o r  Act iv i t y  

HC Pa S02 N02 CO 

S i t e  Preparat ion - 5249 - - -

Unpaved Roads - 269 - - -

Paved Roads - 0 , 6  - - -

Heavy Dut y , D i e s e l
( l ) Powered Equ ipment 0 . 5  0 . 3 0 . 5 7 . 4  1 . 4 I 

Light -Dut y Veh i c l e s  0 . 3  0 . 0 5 0 . 01 0 . 5 3 . 5  
-

Dr i l l  R i g s  9 . 9  9 . 0  I L l 126 27 

Surface Gr i nd i n g  Tanks - 3 . 1  - - -

Pa i n t i ng - Tanks ( 2 )  5 . 3  - - - - I I 
i 

To tal  - Construc t i o n  1 6  5 5 3 1  9 1 34 32 I I - ----- ----- -- - - ----- � 

* 
I n c ludes c o n s t r u c t i o n  ac t iv i t ie s  at dome and t ermi nal  s i t e s  and a l on g  
p ip e l i n e  r i ght -o f-way 

* *  
I f  act i v i t y  p e r s i s t s  for  l e s s  t han a year ( e . g .  pain t i ng - t anks ) t han 
t o t a l  emi ss i o n s  for t h i s  sho rt er period are  l i st e d  

1 .  T h e  dome and t ermi nal s i t e s  c o n s i dered a s  indep endent c o n s t ruc t i o n  
s i t e s  o f  e q u a l  magn itude . 

2 . Two c o a t s  o f  p a i n t  



The greate s t  impact on loc a l  ambient air  qu a l i ty during con­
s truction woul d  be due to tank preparation and l and prepar ation 
ac tivi tie s .  At the dome three sma l l  tanks wou ld be requ ired 
( See F igure A . S - 6 ,  Appendix A) , whi le  three 2 0 0 , 0 0 0  barrel 
oil  surge tanks wou ld be required at the Sun Terminal , 
regard l e s s  o f  whic h  candidate s i te or s i tes are deve loped . 
Short- term mode l i ng o f  tank surface preparation ind i c a te s  
tha t  the 2 4 -hour particulate s tandard would be exceeded out 
to a downwi nd di s tance o f  one k i lome ter or  wel l  with i n  
probable p l ant s i te boundar i e s . The appl ication o f  p a i n t  
wou l d  resu l t  i n  exceed ing the three-hour NMHC s tandard o u t  
to a downwi nd di s tance of appro ximately four k i l ome ters a s  
i ndicated i n  F igur e C . 4 - S . F igure C . 4 - 5  presents cond i tions 
at the Sun Termina l ,  but the di s tr ibution is a l so per tinent 
to the dome s i te . The maximum f requency of violation would 
amount to roughly 1 per cent o f  the time annu a l ly , and would 
occur to the we s t  o f  the dome and Sun Termi na l s i te s . The 
pred i c ted £r equency of v i o lations i s  based upon the use  o f  
annua l me teoro log i c a l  data . The ac tual painting proce s s  wou ld 
requi r e  l e s s  than one month at  each location , and the ac tual 
impact wou ld be a f unction o f  the me teoro logical  cond i tions 
dur ing tha t period . Depending upon actua l meteoro log i c a l  
cond i tion s ,  the indicated vio l a tions may be l imi ted to wi th i n  
the probab l e  p l ant  s i te boundar ies . 

Long- term or annua l po l lutant ground leve l concentr a tions 
wou ld be insi gni f i cant for con s truction-pha se activitie s , 
with the exception o f  larg e - s c a l e  l and- c lear i ng operations at  
the dome and Sun Terminal  locations . The model i ng results  
are  pre s ented in F igur e s  C . 4 - 6  and C . 4 - 7 , and they i ndicate 
tha t  the Federal P r imary S tandard for p ar ticulate s  would be 
exceeded w i th i n  approximate ly 1 and 2 k i lome ter s  o f  the 
con s truc tion areas at the Sun Terminal and dome s i te , res­
pective l y . 

The rema i nder o f  the cons truction phase sources are mob i l e  
and ar e f a ir ly widely d i s tributed . A s  a resul t ,  their  
impac t on  amb ient a i r  qual i ty tends to  be  very local  and 
of s hor t durat ion . Such sources i nc lude vehicul ar u s age and 
fugi tive dust l o s s e s  from pro j ec t  roadway s .  
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Di s tr i buti on wi l l  be iden tical at the B l ack Bayou Dome S i te 
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Figure C . 4 -6 .  
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F igure C . 4 - 7 .  Annual Average Part i cu l at e  Groun d Leve l 
Concent rat ions ( jJ g/m3 ) for t he Dome S i t e  
Dur ing t he Const ruc t ion Phase a t  B l ack 
Bayou . 
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C . 4 . 1 . 4  N o i s e 

C o n s t r u c t i o n  act i v i ty as soc i ated  w i th the d e v e l opment o f  the 
B l ack  B ay o u  a l t e r na t i v e  s i te for  the SPR p r og r ams may a f f ect 
amb i ent no i s e  leve Is  at the sto r ag e  s i te an"d in a d j  ace n t 
a r e a s whe r e  c o n s t r u c t i o n  would be on-go ing in con j unct ion 
w i th the s i te p r ep a r at i o n . The p r i nc ip al a r e a s wh i ch h ave 
been i d ent i f i ed f o r  cons t r u c t i o n  act i v i t i e s  a r e :  

1 .  O i l  S t o r ag e  S i te A r e a  

2 .  P ip e l i ne C o r r i do r s  

3 .  T e r m i nal  and D o c k  A r e a . 

A n  as s e s sment o f  no i s e imp ac ts at t h e s e  l o c a t i on s  i s  g iv e n  i n  
t h e  p a r ag r ap h s  w h i c h  f o l l ow .  F o r  an  e x p l a n a t i on o f  t e r m i no l o gy , 
the s o u nd p r op ag at i on  mod e l , and no i se impact g u i d e l i ne s , 
s ee App end i x  F .  

O i l  S to r ag e  S i te A r e a  

T h e  deve l opme nt o f  B l ac k  B ay o u  as  an  a l t e r nat i ve to the propo sed 
e xpan s ion  o f  th e West H ac k be r ry E S R  wo u l d  r e q u i r e c r e at i on o f  
f i f te e n  ( 1 5 )  cave r n s  on 2 3 0  a c r e s  loc ated e ight m i l e s  southeast  o f  
O r ange , T e x a s . T h e  e x i s t i ng s i te i s  u ndeve loped ma r s h l and and 
w o u l d  r eq u i r e cons t r u c t i on of an e q u i pment b a r g e , d o c k , and 
c e n t r a l  p l a n t  fa c i l i t i es wh i ch w o u l d  i nc l u d e  o f f i c e , cont r o l , 
p ump , r ep a i r and l abo r a t o r y  b u i ld i ng s .  I t  i s  e s t imated 9 1 , 0 0 0 
c ub i c  y a r d s  of f i l l  would be r e q u i r e d . T h e  cont r i b u t i ng no i s e  
s o u r ce s  at the s to r ag e  s i te a r e a  d u r i ng s i te p r epa r a t i o n  w o u l d  
be truck s ,  e a r th -mov i ng e q u ipment , comp r e s s o r s , d r i l l i ng r i g s , 
c o nc r e te m i xe r s  and g e ne r a l  con s t r u c t i o n- r e l ated equ i pment . 
N o i s e  leve l s  ty p i cal o f  th i s  equ i pment are given in  Table E - 2  
o f  Append i x  F .  The  eva l u a t i o n  o f  t h e  c o n s t r u c t i o n  no i s e  
s o u r ce s  i n d i cates  that d i e s e l  e ng i ne s  would p r o v i d e  the mo s t  
c o ns i s tent s o u r ce o f  no i s e and  that d r i l l i ng e q u ipme nt would 
c r e a t e  the p e a k  s o u n d  level s .  The  a r e a s  a d j ace nt to the  
s to r ag e  s i te are  mo s t ly sp a r s e ly popul ated mar s h l and s . 
A s s um i ng both day and n i g h t  t ime d r i l l ing act i v i ty o f  two 
d r i l l  r i g s ,  i t  i s  e s t imated that th e equ i v a l ent so und l e v e l  
c o nt r i b u t i o n  ( Leg ) o f  th e s i te p r e p a r a t i o n  act i v i ty would 
be no mo r e  than 5 5  d e c ibe l s  ( dB )  a t  2 , 0 0 0 f e e t  f r om th e 
c e nt e r  o f  the s i te . Th e  cont r i b u t i o n  o f  s t o r age s i te 
c o n s t r uct i o n  ac t i v i ty to ann u a l  d ay -n i g h t  l ev e l s  ( Ld n ) 
a s s um i ng 6 months o f  d r i l l i ng act i v i ty i s  a l s o  e s t imated 
to be no mo r e  th an  55  dB at 2 , 0 0 0  feet f r om th e cente r of 
t h e  s i te . 
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P i pe l ine C o r r i do r s  

Two maj o r  p i p e l i ne sy s tems a r e  be i ng p r op o s e d  f o r  s e r v i c i ng 
the Black B ayou s i te . One o f  approximately twenty - s even m i l e s  
wou l d  be req u i red f o r  br i ne d i spos a l . The b r i n e  d i spo s a l  p ipe­
l ine leads  south to the Gul f  of Mex ico . The route covers 0 . 3  
m i l e s  dry l and w i th the rema i nder thro u gh mar sh and water . A 
s econd p i pel i n e  propo sed for o i l  d i str i b u t i on extend s 2 . 7 m i le s  
e n t i r e l y  th r o ugh ma r s h  and  i n l and wate r to  the n o r t h  of  the 
s to r ag e  s i te . The a r e a s  t r ave r s e d  by the s e  p i p e l i ne s  a r e  
l a r g e ly uni nh ab i t e d  we tl ands , a nd i t  i s  u nl i ke ly that 
re s i d en t i a l  l and u s e  wou l d be a f fec ted . 

T a b l e s  F - 2  and F- 3  i n  Append i x  F s h ow equ i pment typ i c a l  
o f  p ip e  c o n s t r u c t i o n . A s s um i ng d ayt ime act i v i ty only , i t  i s  
e s t imated th at p i pe l i ne con s t r u c t i o n  n o i s e  wou ld contr i b u te 
no  mo r e  th an 5 5  d B  to the equ i valent s o und l e v el ( Ld n ) at 
a d i s tance of 5 0 0  feet f r om th e p ip e l i ne r i gh t-o f-way . The  
a nn u a l  ( Ld n ) l e ve l s  along  the p ip e l i ne are  n ot  e xpected to 
be a f f ected  be c a u s e  o f  the r e l a t i v ely  s ho r t  p e r i od o f  
cons t r u c t i o n  ac t i v i ty at spec i f i c s i tes . 

T e r m i n al and D o c k  A r e a  

T h e  S u n  T e rm i nal  a n d  d o c k  a t  the N e d e r l a nd d e v e l oped und e r 
the  E S R  d e v e l opment at West H ac k be r r y  w o u l d  a l s o  be u s ed 
f o r  the B l ac k  B ay o u  s i te . No  chang e s  in  termi nal  and d o c k 
c o n s t r uct ion  f r om tho s e  r e q u i r e d  by the expans i o n at the 
W e s t  H ac k be r r y  a r e  an t i c i p ated . N o i s e a s s e s sment for that 
e x p an s i on i s  cont a i ned in Sec t i on C . 3 . 1 . 4 .  

S ummar y o f  N o i s e  Impac ts 

N o i s e  impacts  f r om the co n s t r u c t i o n  a s s o c i ated w i t h the 
s i te p r ep a r a t i on for the B lack Bayou are s ummari zed 
in Table C, 4 - 2 . 
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T a ble C. 4 - 2  s umma r y  o f  so und  Leve l Cont r i bu t i o n s  ( dB )  
f r om C o n s t r u c t i o n  Ac t i v i t i e s  f o r  the 

B l ac k  B ay o u  A l t e r n a t i v e  

D i s tance f r om 

C o n s t r u c t i o n  S i te Leg Ld n  Center  o f  S i te 

S to r age s i te A r e a  < 5 5  < 5 5  2 , 0 0 0 ' 

p i p e l ine c o r r i do r s *  < 5 5  < 5 5  5 0 0 ' 

* A s sume s d ay t ime act i v i ty o n l y . 
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C . 4 . l . 5  Species  and Ecosystems 

C . 4 . l . S . l  D i splacement/Leaching Water S y s tem Impact s  

Con s truct i on of  the intake sump and instal lati on of  intake 
s tructure p i l ings in the eas tern s ide of  Black Bayou would 
result i n  the d irect des truc tion of  the benthic organi sms 
present where the sump was made and where the p i l ings we re 
emp l aced . The spo i l  would des troy marsh organ i sms in the spo i l  
d i sposal area . 

Burial of  p ipelines p� ss ing to the central pl ant and between 
the central palnt , and the s torage c avern locations would a l so 
re s ult in direct de s truct ion o f  marsh organi sms . I ncrea s e s  in  
s uspended sediment s cau sed by excavat ing , increased eros ion 
along the back f i l led pipeline route s , and run- o f f  from spo i l  
in the d is posal area would occur . Thi s would incre a s e  turbidity 
in  and enrich the local ecosys tem w i th nut rient s .  Pol lutants or 
natura l ly occurring chemic a l l y  reactive or toxic mate r i a l s  could 
a l so be r e leased from the s ediments . The marsh along p ipe line 
routes would probab ly revegetate within two years and vegetation 
would be expected to e s t ab l i s h  i t s e l f on unsubmerged s po i l  wi thin 
two years . Increas ed turbidity would reduce primary product ion of 
s ubmerged p l ants and chemically reactive materials  s uch as oxygen­
demandi ng sub s tanc e s  would br i e f l y  perturb submerged biota . 
The nutri ents added from cons truc tion o f  the water s y s tem wou ld 
be a re lative ly sma l l  quanti ty compared to the amount natural ly 
present and would be re ad i l y  d i s persed except perhaps at the 
dredge disposal area . Materi a l s  may drain from d i spo sal areas 
for year s . 

P l ants in the marsh inc lude such spec i e s  a s  a l l ig ator-weed , 
bu lltongue , spikerus h , bul lwhip , marshhay cordgra s s , P a s pulum 
virginatum , s o f t  rush , ro seau , and three cornered gras s .  
B enthi c  anima l s  i n  the area inc lude mo llusks , oligochae te s , 
polychae te s , shrimp , crabs , amphipod s , and Diptera such a s  
midge larvae . S ome benthi c , epiphytic , and periphytic 
a lg ae are a l s o  present . 

C . 4 . l . S . 2  Brine Di spo s a l  Sys tem Impac t s  

The brine pipelines onsite wou ld run paral l el  with the water 
s upply and o i l  d i stribut ion pipeline s . Impac t s  on biota as so­
c i ated with laying s imilar l ines at B l ack Bayou s a l t  dome have 
been d i s cus s e d in the preceeding section ( C . 4 . l . S . l  Di s p l acement/ 
Leaching Water Sys tem Impact s ) . 

Cons truc ti on o f  the di sposal pipe line south to the Gu l f  o f  Mexico 
from the central p l ant acro s s  mar shland , water channe l s ,  and 
open water would direc tly de s troy vegetation in the pipeline 
path , di s turb and di splace wildl i fe , and temporar i l y  d i s turb 
the environment by increas ing ero s ion and sedimentation . The 
e f fe c t s  of sediment are d i s cu s sed further on in the s ec tion . 
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Approximate ly 3 5 1  acres o f  mar shland , 3 . 6  acres o f  i n l and water 
and 4 2 . 5  acre s o f f shore in the Gu l f  of  Mexico wou ld be d i s turbed 
by con struc ti on of  the br ine p ipe l ine . The mar shland cons i s t s  
of a l ternating area s o f  the brac k i sh and intermediate marsh 
type s , with total amoun t s  of  each type be ing about the same . 
Mo st  of the type s o f  organ isms pre sent be fore construct ion 
would be expected to be reestab l i shed within two years . 

A c r ude approximation of  lost production c an b e  obtained by 
app ly i ng product ion rates mea sured by Day et a l . ( 1 9 7 3 ) . The se 
e s t imates a s s ume that all rooted p l ants and benth i c  and epiphvt i c  
a lgae within t h e  rights-of-way were sacrif iced and a maximum 
of  two years were requ ired for recovery . Rec overy woul d  be a 
dynamic proc e s s  o ccurr ing over the two year per iod ; therefore , 
the calculated produc t iv ity lo s s  would be overestimated . In  
add ition , al l  organi sms on the r ight-of-way would not be des­
troyed .  Gro s s  primary product ion of mar sh grass was e s t imated 
a t  8 , 4 1 8  g/m 2/yr and that for benth i c  algae and epiphytes  at 
3 2 . 2  g/m2 /yr for a tot a l  of  8 , 4 5 0  g dry wt of  organic  
matter/m2 /yr . This c omes to an e s t imated 2 4 , 0 0 6 , 9 6 6  kg  dry wt  
of  organic matter total l o s t  gro s s  marsh pr oduction in  the 
rights-of-way . Th i s  gros s pr imary production wou ld have sus­
t ained anima l s  and mi croorganisms a s  we l l  a s  the p lant s  t hem­
selve s , with s ome a l s o  be ing exported to sedimen t s  an d i n s hore 
and o f f shore open wate r  area s . Gro s s  pr imary p roduction ( benthic 
p lant s )  i n  3 . 6  acres of  e s tuarine open water over 2 years at 
6 9 8 g dry wt of  organi c  matter/m2 /yr . ( Day e t  a l . , 1 9 7 3 )  come s 
to 2 0 , 3 7 8  kg . Commerc ia l ly impor tant s hrimp , crab s , and f i sh 
and recreation a l ly important water fowl are dependent upon the 
gros s p r imary product ion c ited above , but the amounts of such 
dependent s e c ondary produ ction are not known . The area is part 
of  the vas t  nursery sys tem which s ustains the very h i gh 
reg iona l f i sheri e s  produ ction . 

B irds , mamma l s , rep t i l e s , and amphib i ans  typi c a l  of the Re fuge 
are found a long the bri ne di spos a l  route and up into the B lack 
B ayou s ite i t s e l f . The b irds inc l ude a great variety of both 
water and l and spec ie s .  The gener a l  categor i e s  inc lude : loon s , 
grebe s ,  p e l i c an s , cormoran ts , heron s , stork s , ibi se s , s poonb i l l s , 
geese , ducks , o sprey s , fa lcon s , rai l s , quai l ,  hawk s , g a l l inule s , 
p l over s , g u l l s , tern s , dove s , wrens , k ingfi sher s , tanager s , 
k i ng lets , swal lows , hummi ngb irds , sparrows and other s . Gu l l s , 
p e l i c an s  and shorebirds are more common near the coast . 
Mammal s  a long both the brine d i s p o s a l  l ine and n ear the s ite 
inc l ude nutr i a , muskrat , mink , otter , raccoon , rabb i t s  and deer . 
The red wol f , an e ndangered specie s , may b e  present a long the 
brine l in e  route . Rep t i l e s  present inc lude snake s , turt les , 
l i zard s , and the American a l l ig ator . Amphibians pre s ent inc l ude 
s a lamander s ,  frog s , and toads . B enthic anima l s  inc lude more 
bracki s h  water forms and fewer freshwater one s away from the s torage 
s ite t oward t he c oa s t . Shr imp , crab s , bracki sh-water mol lusk s , 
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po lychaet e s , and barnac l e s  become more prevalent whi le o l igo­
chaete s , i n s e c t  l arvae and freshwater c lams and snai l s  d i s appear . 
F i s h  present near the s torage s i te ar e mainly freshwater forms 
somewhat tolerant of s a l ini ty such as largemouth bas s , sunf i s h , 
and channel and blue catfi sh . Toward the coa s t , such forms are 
gradu a l l y  superseded by forms more typical  of brac k i s h  water , such 
as Gul f  k i l l i f i s h , s a i l fin mol l i e s , menhaden ,  ana red d rum . 

S ediment expo s ed or d i s lodged by dredging would probab l y  not be 
dispersed great ly from the pipel ine right-o f-way s ince marsh 
substrates have a high muck content ( Chabreck , 1 9 7 2 ) . However , 
biochemi c a l  oxygen demand o f  the sediments would p robabl y  be 
high . During construction the s ediments  would be p l aced on top 
of marsh vege tation a fter dredging and be fore backfi l l ing , 
crushi ng and smothering the oxygen-us ing organi sms underneath 
them . Turb idi ty resul ting from s u spended solids  would probably 
rema in high during the period of cons truction ( perhaps a we ek 
or two in a given are a )  and s ub s equently as water motions re­
suspended s ome of the topmos t  s ediment s  which had been backf i l l ed .  
Turb idi ty would reduce p l ant p rimary production and feeding of 
s ome anima l s . S i l tation would interfere wi th the respi ration , 
feeding , and behavior o f  benthic organi sms and the s ett ling 
and attachme nt of l arval s tage s  o f  s uch organi sms . Reduced 
oxygen would i nhi b i t  the metabo l i sm of organi sms s ub j e cted to 
it and , i f  too low , would be toxic to many s pe c i e s . 

S edimen t  a long the brine d i sposal  route wo uld eventua l ly decl ine 
to norma l l eve l s  for the marshes . Thi s  would occur together 
wi th the e s tabli shment o f  b iot a .  The more ea s i ly d i s persed 
materia l s , wh i ch would make up the bulk of the su spended s o l i d s , 
would probab ly be d i s persed wi thin s everal months . Concomitant 
with th i s  di spers a l , water in the genera l vic i n i ty would be 
somewhat enri ched and the b iologi c a l  communi t i e s  pre sent would 
be temporar i ly s t imul ated , showing increased productiv i ty . 

Near the coast the brine l ine would c ro s s  low sandy r id ge s  
( chen i ers ) and Hi ghway 8 2 , and g o  acros s the s and beach into 
the Gul f  of Mex ico floor . A s l ight amount o f  pas ture or cul­
t ivated land c ould al s o  be cros sed in thi s v i c i nity . The se  
dr y l and areas wou ld be expec ted to revegetate wi thin one to 
two year s . However ,  i t  could take several years for vegetation 
of the original type to be we l l  deve loped . This  vegetation 
inc ludes tre e s  ( i . e . , ha ckbe rry , chinabe rry , prickly a s h ) , 
cactus , and brush . Sma l l  areas o f  pas ture or c rop land which 
were impacted would be usable wi thin a year after construct ion . 

As  in the construct ion of the other part s o f  the pipel ine , b i rds 
and wildl i fe near the coast would be temporar i l y  d i s turbed and 
d i splaced by the increased human activity and no i s e in the area . 
Birds o f  the area inc l ude gu l l s ,  pe l i c ans , terns , shorebirds , 
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and f i e ld and songb i rd spec i e s . Mamma l s  include rabbi t s , mice , 
skunk s , opo s s ums and other s .  Many o f  the l e s s  mob i l e  vertebrate 
and invertebrate anima l s , along with the ir nest ing area s , wo u ld 
be sac r i f iced a long wi th the veget ation . Toads and s a l amanders 
are examp l e s  of less mob i l e vertebrate s .  S o i l  an ima l s  s uch as 
earthworms , in sects , proto zoan s  and mites wou ld be a f f ected . 
Some s o i l  bacteri a , soi l f ungi , and s o i l  a l gae would a l s o  be 
k i l l ed . Con struc t ion impacts to the beach and shore b iota and 
organi sms o f  the Gu l f  o f  Me xico wou ld be as described for  the 
b r i n e  l ine f rom the proposed s torage faci l i ty (We s t  Hackberry ) . 
These were di scus sed i n  Section C . 3 . 1 . 5 . 2 .  

C . 4 . 1 . 5 . 3  Impacts at the S torage Locat ion 

P l ant and an imal l i fe would be a f f ected to varying degrees by 
the construct ion o f  the central plant , the acc e s s  canal s ,  an 
equipment barge Qock and barge s l i p , the leach/d i splacement 
water system ,  and the brine and o i l  pipel ine cons truc t i o n . 
P i p e l ine cons truction impac t s  have a l ready been d i s c u s s ed in 
r e la t ion to l e aching and d i splacement impa c t s  ( Section C . 4 . 1 . 5 . 1 ) . 
Impacts o f  cons truc t i ng the intake sump and p l a t form were d i s ­
cus sed in the s ame sect ion . 

The central p l ant would be construc ted upon a l and f i l led area o f  
about 1 0  acres . Thi s would obl i terate the non- and l i t t l e  mob i l e  
marsh  organ i sms , such a s  mo l l u sk s , o l i gochaete s , polychaete s ,  
amphi pods ,  and midge bivae , in the entire 1 0  acres for the l i ve 
o f  the storage pro j ect and beyond . I t  would a l s o  create increa sed 
sediment leve l s  i n  the ad j acent ma rsh and nearby can a l s  for a 
l imited time . The gros s p rimary produc tion l o s s  a s s umed for  
thes e  1 0  a cr e s  i s  9 7 5 0  g dry wt  o f  organi c  matter/m2 /year or  
3 9 4 , 5 8 2 . 5  kg/year . The  rate o f  9 . 7 5 0 /m2 /year i s  for marsh 
wi thi n  50  m of a chann e l . Thi s wou ld come to at least 
9 , 8 6 4 , 5 6 2 . 5  kg over a period of at least 2 5  year s . The s e  
pr imary produc t ion va �ue s repre sent the energy f o r  s ustaini ng 
the p l ants and animals  pre sent in  the marsh area o f  1 0  acres 
and a certain left ove r  amount which wou ld be exported to the 
s urrounding waterways and cons o l idated into sediments in the 
area . Di sper s a l  o f  the s uspended s o l ids resul ting from f i l l ing 
wou l d  result i n  a r e l atively sma l l  impact on b i ota i n  the area 
ar ound the central pl ant location s i nce the mater i a l s  u s ed 
would be s e lected f or  l ow mob i l ity under the wetl and cond i t i ons . 

Dredging o f  the acc e s s  cana l s  and equ ipment barge s l ip  and 
construction o f  the equipment b arge dock wo uld impact organi sms 
in addi tional areas o f  marsh and in the cana l s  on the s i te . 
Orga n i sms s imilar to those de scribed for the centra l p l ant area 
which l ie in the d i rect path of the dredging wou ld be des troyed 
and organ i sms of per ipheral wet l and and canal areas wo uld be 
a f f ected by increased suspended s o l id s . E f fects would r e s u l t  
from increa s ed in turbidity : settling o f  suspended sediments ; 
intake of  sediment mat e r i a l s  by aquatic anima l s ; and changes 
in  water chemi s try such a s  lowered d i s s o lved oxygen , increased 
hydrogen s ul f ide , and increased plant nutri ent s .  
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S i nc e  s ite  p reparation would extend over f ive months , and dr i l l ing 
operations and as sociated canal traff i c  wou ld continue into the 
n i neteenth month of the faci l i ty ; increasing water turbulence , 
high suspended solid leve l s  would probably not beg in to dec l ine 
to normal unt i l  after thi s per iod . A l so , s ince the amoun t  of 
dredg ing is rel ative ly large compared to the total area o f  the 
s ite , and dredged mater i a l  wo uld probab ly be di sposed of i n  the 
immediate v icinity , probab ly a l l  of the surfac e  water ons i te 
and even around the s i te would s how appreciable i nc reas e s  in  
suspended s o l ids . The  i n f luence o f  wi thdrawal o f  raw water for 
leaching upon s us pended sol ids during this period is unc lear . 
Prob ab ly mo s t  of  the dredged s ed iment would be organ i c a l ly rich 
material  which would no t s t ay in  suspens ion read i ly . However , 
a certain component wou l d  probably be compo sed o f  fine materia l .  
Such material  has been noted to s t i l l  be detectab l e  up to 
1 , 3 0 0  feet from a c ana l dredging dis charge , altho ugh this dis­
tance was  unusual ( Mack i n , 1 9 6 2 ) . As suming a radius of  1 , 3 0 0  
feet across a n  approximate c i rcular s ite , another 1 , 3 0 0  feet is 
e s t imated t o  extend acro s s  the area per ipheral to the s ite i n  
whi c h  sus pended s o l ids might appr ec iably b e  i n creased . Thus , thi s  
4 8 8  total acre s would experience the suspendeu ffiater i al increase s . 
area i s  l argely a mixture o f  mar sh and open water with mar sh 
making up somwhat over hal f . 

Al l anima l s  and vegetation in  approximately 7 . 4  acres of  mar sh 
woul d be de s troyed in creating acce s s  cana l s . S imilar organ i sms 
would be des troyed in the ten acres of marsh given ove r to a 
spoil di sposal area . Mar sh gro s s  primary product ion of  1 . 7  
x 1 0  kg would be lost in  the total of  1 7 . 4  acres over the 2 5  
years o f  the storage proj ect . Th i s  would have been the ba s i s  
i n  large measure for the standing crop o f  organi sms and sec­
ondary product ion whi ch would have been supported . This i s  
a n  overe s t ima te for gro s s  pr imary produc t ion lo s s , s ince p lants 
wou l d  appear on spo i l  in the d i spo s a l  area . This spo i l  bank 
commun ity would be much l e s s  product ive than that of  the mar s h ;  
however ,  there i s  no good bas i s  t o  e s t imate product ivity of  
t he  spo i l  bank community . 

Biota on approximately 0 . 5  acre of  canal bottom wou ld be 
de s troyed with cons truction of the barge s l ip ,  a long with 
the b iota on 0 . 5  acre or more of  dry l and where the spoi l 
would b e  depo s i ted . Gro s s  pr imary production ( b e nthic p l ant s )  
de s troyed in  the 0 . 5 acres of  the b arge s l ip wou ld require 
up to 2 years to re cover . Anima l s  a s s o c i ated wi th the 
substrate or vegetation in these areas would a l so be k i l led . 
Examp les o f  these b iota are given e ar l ier in  this s ec tion 
( C . 4 . 1 . 5 ) . 

Le s s  than 2 , 8 2 5  kg dry wt o f  organ ic  matter gro s s  primary 
production would be lost as a result of direct des tru ction 
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dur i ng constr uct ion o f  the s l i p , based on a value o f  6 9 8 g dry 
wt of  or ganic matter/m2 /yr for gro s s  pr imary production by 
benthi c  p l ant s  in open water in a Loui s i an� e s tuary ob tained by 
Day , et a l . ( 1 9 7 3 ) . The gro s s  primary production los s r e sulting 
f rom d i spo s al o f  the dredge spo i l  produced in  con s truct ing the 
barge s lip , would be approx imately 2 , 2 4 8  kg dry wt of organ i c  
matter , b a s ed on average wor ld gro s s  primary production va lues 
for grass l and ( Odum ,  1 9 7 1 )  and an a s s umed l o s s  for 2 years . 
The s po i l  would probab ly be revege tated within two year s . 

Organi sms wou ld be k i l l ed from f i l l i ng , dredging , and s po i l  
di spos a l , whi le the remaining organ i sms in  th e 4 5 9 . 7  acre area 
would experience increases in suspended s o l id s . Mo s t  of  the 
increase in suspended so l id leve l s  from a trans ient h i gh- leve l 
s ource woul d occur wi thin a f ew hundred feet of the source . 
However ,  i n  t h i s  case the sources are as sumed to be d i s tributed 
throughout the ent i re gene ral  s i te area , wh ich is cons i dered 
to b e  c ircular w ith a radius  of 1 , 3 0 0  feet . The mUl tiple 
s ourc e s  i n  t h i s  l arge area wou ld act for a pro longed per iod . 
T here fore , the sus pended s o l id leve l s  might be expected to 
bu i ld up i n  the s i te v i c i n i ty beyond a d i s t ance of  a few hundred 
feet from it . 

E s t imate s o f  biotic l o s s e s  given below are a wor s t  case wh ich 
con s iders that complete interference with aquatic b iota wou l d  
oc cur i n  4 5 9 . 7  acr e s ,  6 0  percent being mar s h , and 4 0  percent 
open water , and that such impac t s  would be operative up to s ix 
months a fter ces s ation of  dr i l l ing ( 2 5  months after beginning 
con struc tion ) .  P roduction and re s p i r ation from Day et . al . 
( 1 9 7 3 )  were appl ied . Up to an e s t imated 2 , 0 5 6 , 0 8 8  kg o f  dry 

we i ght of or ganic matter of gro s s  pr imary production could be 
l o s t  under the s e  a s sumption s .  Th i s  value inc lude s gro s s  
pr imary produc tion i n  open water , and by ep iphyte s i n  the 
mar s h . Total respi ration by an imal s  and bacteria  i n  mar shland 
is e s timated to consume 1 , 1 3 1  g dry wt of organic matter/m2 /year . 
I t  i s  e s t imated that 8 6 4  g dry wt o f  organic matter/m2 /year 
was used in bacter i a l  and an imal r e sp i ration in  sed iments , 
and the water column in e s tuarine open waters . The r ate 
for respir ation i n  the mar sh includes a s l i ght contribution 
from i nvertebrate group s whi c h  inc lude both aqua t i c  and 
terre s tr i a l  forms . The se r e spirat ion values are summed 
through trophic leve l s  and are e s t imates  of food ut i l i z ation 
by the ent i re biotic commun ity except for the plants . 

An e s t imated 2 , 6 2 8 , 0 7 2  k g  dry wt o f  organic matter would have 
been uti l i z ed by an imal s  and bacte r i a  in the as sumed impacted 
mar s h  area of  approximate ly 2 7 5 . 8  acres . An e s t imated 1 , 3 3 7 , 4 9 5  
k g  dry wt o f  organi c  mat ter would have been ut i l i z e d i n  the 
as sumed impa cted open water area of 1 8 3 . 9  acr e s  E xamp le s  o f  
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the an ima l s  and p l ants repre sentive o f  the s e  marsh and open 
water are a s  are presented earlier in �he se ction ( C . 3 . 1 . 5 ) and be low . 

S ampl ing o f  the I CW during March in the B l ack Bayou area g ave 
higher s tanding crop va lues for benthos ( mo l lusks , o l igochaetes , 
polychaetes , arnph ipod s , and Diptera ) o f  1 , 7 9 4 . 1 9 /m2 w i th a 
corre sponding b i ovo l urne va lue o f  6 . 0 1 ml/m2 . These quantities  
corre spond to 1 , 3 3 5  x 1 0 6 benthi c  anima l s  w i th a b iovolurne o f  
4 , 4 7 3  l i ters . Phytop l ankton and z ooplankton s amp l ing on the 
I CW at the s ame p art of the ICW as the benthic anima l s  were 
s ampl ed and at the s ame t ime of year gave highe s t  den s i ti e s  o f  
6 8 , 0 4 2 /m 3 and 1 , 8 5 5/m 3 , respective l y . The s e  values are l ow 
s ince re latively coarse me sh nets were u sed . They wou ld 
correspond to 5 0 , 6 3 9 . 8 0 2  x 1 0 6 ce l l s  and 1 , 4 0 3  x 1 0 6 anima l s , 
respective l y ,  for 1 8 3 . 9  acres i f  the average water depth were 
1 m .  The phytopl ankton and z ooplankton were fre shwater a s s em­
b lages . Mob i l e  an ima l s  inc luded in trawl s amp l e s  were : Atlantic 
c roaker , blue c a t fi s h , channel cat f i s h , hogchoker , blue crab s 
and white s hrimp . Ave rage b i om a s s /un i t  e f fort ( l O -minute trawl ) 
was 8 2 1 . 2  g ,  wi th that for whi te shrimp being 3 4 . 3  g .  The 
average number of individuals per trawl was 7 9 . 5  Potenti a l  
l o s se s  o f  p l ankton attributed to cons truc tion impacts perhap s 
wou ld virtual l y overlap with l o s s e s  re s u l ting f rom entrai nment 
wi th le aching water . In  other words , p l ankton would be drawn 
from a greater area dur ing leaching than wou ld be advers e l y  
impacted b y  cons truc t ion . 

Nutr i ent  enri chment wou ld s t imulate production in the mar s h  and 
aquatic c ommunity . Th is would occur periphera l ly to the h ighe s t  
l eve l s  of  s uspended sediments . A minor impact may b e  that 
organ i c  detr i tus which is s t i rred up by dredging may temporar i l y  
be made more ava i l able to mob i le con sumers ( D .  S .  Army Corps o f  
Engineers , 1 9 7 6 ) . New open water h ab itat would b e  created b y  
cons truct ion o f  the ac c e s s  can a l s  a n d  barge s l ip .  Populat ions 
of benthic i nf auna cou ld be we l l  es tab l i shed within s ix months 
after s ed imentat ion and o ther s tre s s es  are at  reduced leve l s . 

Short-term sedimentation o f  dredged material  has been reported 
to e l iminate as much as 7 0 %  o f  the average number o f  benthi c  
organi sms in a c overed area and to cause a great reduc tion in 
the number o f  spec i e s  pre sent ( Cron in et a l . ,  1 9 7 0 ;  S a i l l a  et 
a l . , 1 9 7 1 ) . Burrowing anima l s  are not gener a l l y  k i l l ed by 
being covered by s ediment s one time and may be f avore d by i t . 
Wildl i fe such a s  water fowl , mamma l s , and rept i l e s  wou ld be 
d i sturbed on and d i s p l aced from the s ite by increased no i s e , 
human activity , and habitat d i s ruption during the months o f  
con s truction activit i e s . 
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C . 4 . 1 . 5 . 4  o i l  Di s tr ibution System Impac ts  

Organi sms  would be des troyed i n  the path o f  the o i l  lines  
whic h would be  laid i n  B l ack Bayou Cuto f f . Dredg ing would 
occur al ong 1 . 9  mi les o f  channe l in  a s tr ip perhaps 2 0  feet 
wi de over a per iod of  no more than a few weeks . The tota l 
area in  which ther e  would be exc avat ion , a s s uming the above 
value s , woul d be approximate ly 4 . 6 1 acre s . Benth ic s tand ing 
crop and production would be lost for an i nde f in i te period . 
New populations o f  organi sms wi l l  probab ly become e s tab l i s hed 
within s ix months ( U . S .  Army Corp s o f  Engineers , 19 7 6 ) , 
but f u l l  recovery to the pre-dredging communi ty s truc ture 
could require two years or longer . A comp lete l o s s  o f  
benthic gro s s  p rimary produc t ion for one year in  4 . 6 1 acres 
i s  e s timated a t  1 3 , 02 2  kg dry wt of organ i c  matter . Food 
use ( re s p i rat ion ) by benth ic anima l s , nekton , and bacte r i a  
which would be e liminated in  4 . 6 1  acres over one year , i s  
e s t imated a t  1 1 , 0 1 3  k g  dry wt o f  organ ic matter . The se  e s t i ­
mates  are based on determinations by Day et  a l a ( 1 9 7 3 ) . A 6 stand ing crop o f  benth ic anima l s  o f  approximately 3 3 . 5 3 x 1 0  
organi sms with a corre s ponding vo lume o f  app rox imately 1 1 2 . 3 5 
liters  i s  e s t imated . T h i s  e s timate i s  based on ICW data 
obtained by the U .  S .  Army Corps of Engineers ( 1 9 7 5 ) . 

Suspended s o l id l eve l s  would be rai sed in  the Bl ack Bayou Cuto f f  
for a period during and a fter the o i l  l i nes were laid . These 
leve l s

_
woul d probab ly sub s ide rather qu ickly as  back f i l l ed dredged 

mater i a l  s t ab i l i z ed and organi sms became estab l i s hed on and 
in  it . Th i s  would probab l y progre s s ive ly return the su spen-
ded s o l id l eve l s  toward predredg ing l eve l s , w i th tho se  leve l s  
being reattained within n o  more than a few month s . The 
sus pended s ediment l eve l s  would be d i s p roportionately higher 
the n earer in t ime it wa s to when the pipelines  had been 
constructed . These incre ases  in  sus pended s o l id s  would 
prob ably be toler ated we l l  s ince high l ev e l s  wou ld be present 
for only a r e lative ly s hort t ime . Nutri ent add i t ions to the 
aquatic s y s tem in the v i c in i ty would s t imu late pr imary and 
de pendent secondary production so th at the deleterious impacts  
of the  i n i t i a l  hi gh s ed iment loads  were partly compens ated . 

The 0 . 8  mi l e  of mar s h  on the s i te through wh ich the o i l  d i s ­
tr ibution l ines would p a s s , would b e  d i s turbed b y  other con­
s truct ion activi t i e s  i n  the area . E ffects of su spended sol id s  
generated by construc tion in  thi s  s e gme nt h a s  been d i scus sed 
i n  connect ion with ons i t e  impacts in  Section C . 4 . 1 . 5 . 3 .  Bur i a l  
o f  t h e  o i l  l ines i n  thi s sec t ion o f  the route would des troy 
non- and l i ttle mob i le biota such as  mar sh gr a s se s , ep iphytic 
organi sms , and benthic organ i sms in  the excavat ion path and 
k i l l  and i nj ure some o f  the organisms to the s ides o f  the 
bur i a l  trench . De leter ious impacts to b iota a long the s ides 
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of  the actual trench would re s u l t  f rom mechani c a l  inj ury 
from veh i c l e s  whi ch guided the pipel ine when it wa s emp laced 
and from temporary s t orage of exc avated sediment . The extent 
of  impacts i s  unc lear . As suming that one-ha l f  of the 
vegetat ion and oth er biota were des troyed , and recovery was 
h a l f  c omp l eted within a year and f i n i shed in two year s , s tand­
ing crop and productivity would be l o s t  in 7 . 2  acres over the 
equivalent of a year . E s t imated gro s s  pr imary production 
losses (marsh gras s es  and ep iphy te s )  wo uld be 3 1 2 , 4 4 1  kg dry 
wt of o rganic mat ter . Th i s  e s t imate i s  based on an average 
for gros s primary product ion of Day et a l . ' s  ( 19 7 3 )  f i gures 
for s treams ide , i n l and , and average over ent ire marsh . The 
e s t imat ed l o s s  of food used by bac teria and marsh anima l s  i s  
2 1 , 9 7 0  k g  dry wt o f  organic ma tter . Examp l e s  o f  the organ i sms 
d i s c u s s ed i n  connec t ion with the o i l  di stribut i on sys tem are 
presented ear l ier in c onnect ion with the other 
cussed in th i s  sect ion ( C . 4 . 1 . 5 ) . 

A s ummary o f  the s e  impac t s  fron con structing the o i l  di str ibu­
ti on l ines plus tho se  from addit ional segments connecting to 
the We s t  Hackberry s a l t  dome is pres ented in Sect ion C . 3 . 1 . S . 4 .  
I t  i s  2 5 . 3 mi l e s  along the pipel ine route to S un O i l  Terminal 
f rom the j unct ion of the ICW and B lack Bayou Cuto f f .  Impacts 
on biota a long approx imat ely three miles o f  dry land , and 
impac t s  on marsh biota along approximately 1 3 . 2  miles , should 
be s ubtracted from the values in  the sumQary in Section C . 3 . 1 . S . 4  
for the analy s i s  to apply to the o i l  di stribut ion pipelines  from 
B l ack Bayou Cuto f f  on to Nederl and . 
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C . 4 . 1 . 6  Natura l  and Scenic Re source s  

The b r ine line  from the B l ack Bayou f ac i l i ty would c r o s s  the 
mar shl and within the S ab i ne National Wi l d l i f e  Re fuge . The 
proposed route would fol low an ex i s t ing pipel ine corr idor 
for approximate ly 11 m i l e s  through the mar s h . Because of 
the type of  pipel ine con struction propo sed for the mar s h  
( Se� S e c t ion B . 5 . 5 . 2 ) the impact on t h e  natural and scenic 
re sources of  t he refuge during con s t ruction i s  con s idered 
to  b e  minima l and temporary . 

N i b l e t t s  Bluff  S tate P ark , located 1 0  mi le s  north o f  the o i l  
pipe l ine route in  Lou i s i ana ( s ee  F i gure B . 2- 2 8 )  , i s  s i t uated 
far enough from cons truction areas , s o  that no impacts are 
ant i c ip ated to occur to this p ark . 

C . 4 . 1 . 7  Archaeo log i ca l , Hi s to r i c a l , and c ultural Re sour c e s  

Thr ee archaeo logical s i tes h ave b e e n  found i n  t h e  v i c i n i t y  o f  
the  Black Bayou brine pipe l i ne , two o f  wh ich would require 
addi t i onal  s tudy i f  B l ack Bayou were to be  deve loped . I f  
the B l ack Bayou s i te we re chosen as an S P R  f ac i l i ty , a more 
intens ive archaeo log i c a l  survey would be  i n i t i ated which would 
comp ly with the Nat ional  Hi s to r i c a l  Pres ervation Ac t of 1 9 6 6  
and Execut ive Order 1 1 5 9 3 .  
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C . 4 . 1 . 8  Soc i oeconom i c  Impacts  

C . 4 . 1 . 8 . 1  Empl oyme nt 

Dur ing cons t r u c t i o n  o f  the p r opo sed B l ac k  Bayo u sto r ag e  
f ac i l ity , a s ub s t an t i a l numbe r  o f  wo r k e r s  wo u l d  be h i r ed fo r 
a sh o r t  pe r i od  o f  t ime . The ma npowe r c u r v e  fo r co n s t r uct ion 
ac t i v i t i e s  is  shown on F i g u r e  C . 4 - 8 . The pe a k  manpowe r 
l e v e l  occ u r s in  the sec ond and th i r d mo nths o f  act iv i ty and 
r e s u l t s  pr ima r i l y  f r om the l abo r r equ i r ements fo r l ay i ng 
p i pe l i n e s  fo r br i n e d i s po s a l , r aw wa te r i n tak e , and conne c t i o n  
to t h e  c r ud e  o i l  p i pel i n e al ong the I n t r ac o a s t a l  Wate rway . 
The s u r vey i ng o f  the r o u te and the l ay i ng o f  the p i pe l i ne 
was conc e n t r ated i n  the f i r s t  th r e e  month s o f  ac t iv i ty so  
that leach ing of  the sto r ag e  cave r n s  c o u l d  beg i n  i n  the 
fo u r th mo nth . 

The marsh terrain wou ld requi re the use o f  barges for part 
o f  the pipel ine laying onshore , and for a l l  pipel ine work 
o f f s hore . Laying pipe l ine f rom a barge takes more t ime than 
l aying pipe line on dry l and . The labor e s t imate s a s sume that 
two c rews would work s imu lt aneou s l y , one on l and , and one on 
a barge . Each crew would be compr i s ed o f  1 2 0  to 1 8 0  workers . 

Cons t r uc t i o n  o f  bu i l d i ng s  and i n s tal l a t i o n  o f  equ i pme nt at 
the sto r ag e  s i te wo u l d  be comp l e ted d u r i ng the i n i t i a l  s i x 
mo nt h s . A p e a k  manpowe r l ev el  f o r  ac t i v i ty at th e s i te i s  
2 6 0  wo r k e r s , o cc u r r i ng i n  the fo u r th mo nth . We l l s  to the 
i nd i v i d u a l  cave r ns wo u l d  be made by u s i ng two d r i l l  r i g s  on 
b a r g e s , and one la nd r i g .  Co n t i n u o u s  d r i l l i ng wo u l d  r e qu i r e  
the c r ews to wo r k  i n  s h i f ts , r ed u c i ng the numb e r  o f  pe r son nel 
on  s i te d u r ing the d ay to ab o u t  2 0 0  d u r i ng the pe a k  pe r i od , 
and about 1 0 0  during the rest o f  the t ime . About thirty workers 
would be at the s i te during the even ing s h i f t  and another thi rty 
dur ing the ni ght shi f t . 

The maj o r i ty o f  wo r k e r s  wo u l d  be in the s k i l led t r ad e s .  
P i pe f i t te r s , we l d e r s , and equ i pment ope r a to r s  wo u l d  be h i r ed 
f r om the r eg i o n .  S i nce the acce s s  r o a d  to the s i te i s  abo u t  
mi dway betwe e n  t h e  metropo l i t an d i s t r i c t s  o f  S u l p h u r  and 
L a k e  C h ar l e s  on one s i d e , and Or ang e and Po r t  Ar th u r  on 
the oth e r , wo r k e r s  c o u l d  be d r awn f r om both a r e a s . Wo r k e r s  
wo u l d  a l s o  b e  h i r ed f r om Vi nton , b u t  i t  i s  not l a r g e  enough 
to s u pply all  the l abo r needs of  the p r o j ect . Co n s t r u c t i o n  
o f  the b r i ne d i sp o s a l  p i pel i ne th r o u g h  the r emote a r e a s  o f  
Cam e r o n  Pa r i sh  wo u l d  emp l oy people o f  th at a r e a . 
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The e f fe c t  o f  d r aw i ng the peak l ev e l  o f  wo r k e r s  f r om Calcas i e u  
and Came r o n  Par i sh e s , and O r ange and Je f fe r son  C o u n t i e s  
wo u l d  b e  t o  r e d u c e  the unemp l oyme nt r a te i n  the se  ar eas . 
A s s umi ng that the 1 9 7 0  r e c o r d ed d i s t r i b u t i o n  o f  c r a f t sme n ,  
fo r eme n , and equ i pme nt ope r a to r s  among the who le labor  f o r c e  
has  r ema ined unch ang ed , and t h a t  abo u t  4 o u t  o f  5 o f  the 
unemp l oyed wo r k e r s  i n  the se categ o r i e s  wo u l d  s e l e c t  othe r 
j o bs o r  be un s u i table f o r  h i r i ng ,  the peak  lab o r  ne e d s  o f  
the p r o j e c t  c o u l d  b e  me t almo s t  en t i r e ly f r om Calcas i e u  
Par i s h ,  Came r o n  Pa r i s h , and Or ange County . Unempl oyme nt i n  
C a l c a s i e u  Par i s h wo u l d  d r op f r om 8 . 6  pe r c e n t t o  8 . 1  pe r c e n t ; 
i n  Came r o n  Par i s h ,  f r om 8 . 2  p e r c e n t  to 7 . 7  pe r c ent ; and in 
O r ange Co un ty f r om 7 . 7 pe r c ent to 7 . 1 pe r c e n t . Becau se 
J � f fe r s on  C o u n ty is  far t h e r  f r om the s i t e ,  fewe r wo r k e r s  
wou l d  be d r awn f r om the  a r e a , a f fe c t i ng the unempl oyme nt 
r a t e  l e s s  than 0 . 1  pe r ce n t . Howeve r ,  wo r k e r s  in Je f fe r s on  
w o u l d  be empl oyed by  the  expan s i o n  o f  the o i l  po r t  fa c i l i t i e s  
at Nede r land . 

A f t e r  the compl e t i on o f  the br ine  d i sp o s a l p i pe l i ne and the 
c o n s t r uc t i o n of s u r face fac i l i t i e s  at the sal t d ome , the 
labo r fo r c e  wo u l d  be r e d uced to le v e l s  o f  1 6 0  and 1 2 0 
workers over a period o f  a year , then s tabi l i z e  at about s ixty 
worker s for two yea rs . Ho s t  o f  the se workers would be engaged 
in dri l l ing and leaching the caverns , both of which tasks would 
be done in s h i f t s . The result ing number o f  workers on the s i te 
during the day would be in the range of f i fty to s ixty unt i l  
the dr i l l i ng i s  complete , and thirty t o  forty during the two 
years o f  concurrent le ach and f i l l . 

C . 4 . 1 . 8 . 2 Land Us e  

S i nce the land ar ou nd the  pe r i ph e r y  o f  the B l ac k  Bayo u sal t 
dome i s  c u r r e n tly be i ng u s e d  f o r  o i l  p r od u c t i o n by the She l l  
O i l  Company , the  cons t r uc t i o n o f  tank s ,  we l l head s , p umpho u s e s , 
and s im i l a r  s t r uc t u r e s  wo u l d  not co n s t i t u te an al t e r a t ion o f  
t h e  e x i s t i ng land u s e  patte r n s . 

The cana l s  that would be dred ged through the ma r s h  at the dome 
to provide acce s s  to we l l heads would be ext ens ions o f  an ex i st ing 
canal network that cro s s e s  the dome . The spo i l  di spo s a l  s i t e s  
would be de s i gnated b y  t h e  Corps o f  Engineers permi t appl icat ion 
and the impac t s  a s sociated with spo i l  bank s would be minimi zed 
through the use o f  the best  ava i lable dredging technology . 
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ag r i c u l t u r a l  land s . Spo i l  depo s i t i on  on  we tland s wo u l d  

a f fe c t  the eco l ogy o f  the imme d i ate a r e a , b u t  wo u l d  not i n  

i t s e l f  s i g n i f i c antly r ed u ce t h e  r e c r e a t io nal v a l u e  of the 

ma r s h l and s wh i c h  e x tend ov e r  the vast  maj� r i ty o f  the land 

in th i s  po r t i o n  of the par i sh . 

c o n s t r uc t i o n  o f  the br i ne d i spo sal p i pe l i ne wo u l d  h ave a 

tempo r ary adve r s e e f fe c t  on land u s e . Al tho ugh  the p i pe l i ne 

r o u t e  fol l ows an e x i s t ing r i g h t- o f -way fo r a g a s  p i pe l i ne , 

t h e  moveme nt o f  he avy e q u i pment and da i ly t r a nspo r t  o f  

wo r k e r s  thr o u g h  the w i l d l i fe r e fuge wo u l d  b e  a t  var i ance 

w i th the i n te nd e d  use o f  the land , and a pe r m i t  wo u l d  have 

to be ob t a i ne d  to al l ow the c o n s t r u c t i o n .  So u t h  o f  the 

r e f ug e , H ig hway 8 2  wo u l d  be cr o s sed near J o h n s o n ' s Bayou , and 

the Lou i s i a na H i g hway Depar tme nt wo u l d  be c o n s u l ted r e g a r d i ng 

pr oced u r e s  to be fo l l owed to ma i nta i n  u se o f  the r o adway 

wh i l e  p i pe l i ne is l a i d  beneath i t .  The beach  be twe en the 

h ig hway and the Gu l f  of Me x i co  wo u l d  also be c r o s sed . Sc e n i c  

va lue of the beach would b e  ma rred b y  t h e  pre s ence o f  heavy 

mach i nery , the n o i s e , and the act i v i ty a s s o c i ated w i th the 

layi n g  of the p i pe l i ne , but the e f f e c t  would last no longer 

than several day s . 

C . 4 . 1 . 8 . 3 Traf f i c  

Traf f i c  i n  t h e  area wou l d  be af f e c ted b y  workers commut i ng 

to and from t he s ite , equ i pment and materi a l s  be ing brought 

by barg e s  to the s ite , and by the lay i ng of the br i ne 

p ipe l ine under H i g hway 8 2  near the coast . 

Al l the work ers emp loyed at the  s a l t  dome and the p i p e l i ne 

l ay i ng crew wo rk ing near the dome wou ld trav e l  to  and from 

their wo rk v i a  a parish road leading from Route 1 0 8  to 

Came ron Farms , and a sma l ler roadway along the Bancroft 

Canal . Mo s t  of t ho se who commute from C a lcas ieu Par i s h  and 

from Orange and Jef ferson counti e s  would a l s o  use Interstate 

10 a s  we l l  as Route 1 0 8 . A s suming that a t hird of the 

veh i c l e s  would c arry more than one worker , the percentage 

o f  i n creased traf f i c  a long the roadway s wou ld be a s  f o l l ows : 
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Re c o r d e d  P e a k  Pe r i od 1 2  Mon th 
T r a f f ic I n c r e a s e  Ave r ag e  I n c r e ase 

I n te r s t ate 1 0  at V i n ton 8 , 8 0 0 *  8 %  3 % 

Ro u te 1 0 8 S o u t h  1 8 0  4 0 5 %  1 6 9 %  

Gum Cove Ro ad 1 4 0  5 2 1 %  2 1 7 %  

There i s  a f r e e  f e rry whe r e  t he par i s h  road cro s s e s  t h e  I n tra­
coa stal Wa terway . I t  can carry up to n i ne pa s s enger car s , and 
tak e s  about f i fteen  minut e s  to make a comp l et e  round trip , 
in c l ud i ng t ime f o r  load i ng and unload i ng . I t  wo u l d  not be 
feas i b l e  to have all the wo r k e r s  f e r r i e d  ac r o s s  i n  the i r  own 
veh i c l e s ,  so a r rangemen ts  wo u l d  have to be mad e to e i the r 
t r anspo r t  them in  b u s e s  f r om the f e r r y  to the s i t e , o r  to 
i n s ta l l  a b r i d g e  at the c r o s s i ng . 

After the peak tra f f i c  per iod wa s reached , the average number 
o f  v eh i c l e s  trav e l i n g  t o  an d f rom the s i t e  would decrease to 
about 5 5 . T h i s  repre sents  an i ncreas e o f  l e s s  than one per­
cent on the I nt er s t ate , 3 0  percent on Ro ute 1 0 8 , and 40  per­
cent on the par i s h  road . 

Heavy mat e r i a l s and equ i pme nt wo u l d  be b r o u g h t  to the s i te 
on  ba r g e s  u s ing the  I n t rac o a s tal Wa t e r way b e tween the Sa b i ne 
and C a l c a s i e u  R i ve r s ,  and the Blac k Bayo u C u to f f  Channe l .  
A s s um i ng tha t d u r ing the i n i t i al con s t r u c t i o n  pe r i o d , abo u t  
f i f ty b ar g e s  were  r equi r ed t o  b r i n g  dri l l in g  r i g s , dredg e s , 
c r ane s , conc r e te , p i pe l ine and o th e r  ma te r i a l s , and equ l pme n�  
to  the  s i t e , th e r e  wo u l d  be a 10  percent  i n c r e a s e  in  tr a f f i c  
al ong th i s  sec t ion o f  the I n t ra coas tal Wa te r way . T h e  B l a c k  
Bayo u C u t o f f  Cha nne l i s  u sed by Sh e l l  O i l  t o  t r anspo r t  
equ ipment and s uppl i e s  f o r  i t s o i l  p r od u c t i o n  ac t i v i t i e s , 
an d wh il e i t s u s e  by b a r g e s  go i ng to the o i l  s to r age pr o j e c t  
wo u l d  con s t i t u t e  a ma j o r  i nc r e ase i n  i t s t r a f f i c , s uch  u s e 
co u l d  be accommo d a t ed w i th o u t  impa i r i n g  i t s s e r v iceab i l i ty 
to p r e s e n t  u s e r s .  

* A 1 9 7 5  t r a f f i c  coun t  r e c o r d ed 1 1 , 2 0 0  veh i c l e s  a l o n g  the 
I n t e r s t ate H i ghway i n  th i s  v i c i n i ty ,  but d i d not i nc l u d e  
t r a f f i c c o u n t s  on t h e  o th e r  two r o ad s .  U s i n g  t h e  1 9 7 5  c o u n t , 
the tr a f f i c i n c r e a s e s  wo u l d  be 7 p e r c e n t  at the pea k p e r iod , 
and 3 p e r c e n t  o v e r  the 1 2  mon th  pe r i od . I n c r eased u s e  o f  
the I n t e r s tate H i ghway wo u l d  not ne c e s s a r i l y i nd i c ate a 
comme n s u r a te i n c r e as e  i n  u s e o f  the o th e r two r oad s . 
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Wh en th e b r i ne d i sp o s a l  p ip e l ine i s  l a i d beneath H i ghway 8 2  
e a s t  o f  J o h n s o n 's Bayou the r e  wo u l d  be some d i s r up t i on o f  
t r a f f i c along th e r o ad . Th e numb e r  o f  veh i c l e s  u s ing th i s  
h ighway d a i ly ave r aged 7 9 0  i n  1 9 7 1  and , wh i l e  th i s  s e c t i o n  
o f  th e r o ad wa s not mon i to r ed in  the 1 9 7 5  upd ate , th e 
t r a f f ic c o u n t  on H i ghway 8 2  e a s t  o f  the p r o p o s ed c r o s s ing 
r ec o r d ed a da i l y  avera ge  of 1 , 1 0 0  veh i c l e s . The h i ghway i s  
an evac ua t i o n  r o u te f o r  peo p l e  l iv i ng a l ong the coast  to u s e  
i n  the event o f  a h u r r i c ane , s o  veh i c l e s  wo u l d  b e  al lo wed to 
p a s s  wh i l e  th e p i pe l ine i s  be ing l a i d und e r  the r o ad bed . 
T h e r e  a r e  no pa r a l l e l  r o ad s that wo u l d  s e r ve as d e to u r  
r o ute s . 

S h ip t r a f f ic in  the Sab ine -Nech e s  Wa ter way wo u l d  a l so be 
impacted . The q u ant i ty of o i l  to be s to r ed at Bl ac k  Ba you i s  
e q ual to the amo u n t  o f  o i l  d e s i g nated f o r  th e e xpan s ion o f  W e s t  
H a c kb e r r y .  I f  th e c o n s t r uct ion and f i l l  o f  the B l a c k  Bayo u 
d o me we r e  to be g i n 6 month s a f t e r  c o n s t r u c t ion  s t a r ted f o r  th e 
e ar ly s t o r age fac i l i ty at We s t  Hac k be r r y , th e impac t on  sh ip 
t r a f f ic to s up p l y  o i l  for the i n i t i a l  f i l l  wo u l d  be th e same as 
i s  shown i n  the tab l e  in  S e c t i o n  C . 3 . 1 . 8 . 3  for  th e We s t  Hac kbe r r y 
f ac i l i ty e xpan s ion . 

Co ns id e r ing th e B l ac k  Bayo u s i te by i tse l f ,  and u s i ng th e 
t imetab l e  shown i n  S e c t i on A . 5 . 6  f o r  i t s  co n s t r uc t ion  and f i l l , 
th e year ly in cr e a s e  in  tan k e r  tr i p s  on the d i f fe r e n t  sec t i o n s  
o f  the wate rway wo u l d  be as f o l l o w s : 

Sabine  Pa s s  
Add i t ional  Po r t  Ar thu r  Nech e s  R i v e r  

Ta n k e r  Tr i p s  I n c r e a s e  Inc r e a s e  

1 0 th - 2 8 th month 2 2 0  1 2 %  2 3 %  

2 8 th - 4 2 nd mo nth 1 3 6  9 %  1 7 %  

C . 4 . 1 . 8 . 4  H o u s ing and P u b l ic  Se r v i c e s  

Job open i n g s  created by t h e  pro j ect are expected t o  attract 
about 1 5  percent o f  the peak l abor force from outs i de the loc a l  
regi o n , br i n g i n g  nearly n i nety workers i nto t h e  are a .  Con­
s id ering  the relative s i z e  and proxi m i ty of town s and c i t ie s  
near t he s ite , and t h e  ava i lab i l i ty o f  hou s i ng i n  t hem , an 
e s t imated t h i r ty - f ive  wo rkers may seek hou s i ng i n  Lake Charl e s , 
twnety- f ive i n  Orange , f i f teen i n  Sulphur , and f i f teen i n  
V i n ton . 
The impac t  on h o u s i ng avai l ab i l i ty i n  the th r ee c i t i e s  wo u l d  be 
q u ite  sma l l  and wo u l d  pr obably not a f f ect  r e ntal c o s t s . I t  can 
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be  a s s umed in  a l l  f o u r  loc a l i t i e s  tha t beca u s e  the homeowne r 
vac ancy rate  i s  b e l o w  3 p e r c en t , the wo r k e r s  wo u l d  move i n to 
r en tal u n i t s .  Th e ava i lab i l i ty o f  r e n t al u n i t s wo u l d  be 
r e d uced by l e s s  than one pe rc ent i n  both L a k e  Ch a r l e s  and 
O r an g e , and wo u l d  d e c r ease by abo u t  one p e r c e n t  in S u l phu r .  
T h e  ava i l ab i l i t y o f  h o u s i n g  i n  V i nton i s  v e r y  l im i ted . The 
1 9 7 0  count  of av ai lable  ho u s i ng u n i t s  f o und o n l y  2 f o r  s a l e  
a n d  1 7  f o r  r ent . Al though t h e  town has  g r own s i gn i f icantly 
s i nc e  1 9 7 0 , i t  i s  r e asohab l e  to a s s ume that some of  the  
wo r k e r s  mov i ng the r e  wo u l d  r en t  land f o r  a mo b i l e  home in  
wh i c h  to l i v e  d u r ing  the i r  employmen t .  

Wo r ke r s  who inc u r r e d  m i n o r  i n j u r i e s  at the s i te c o u l d  be 
b r o ug h t  to the commu n i ty h o sp i t al at V i n to n .  Mo r e  s e r i o u s  
i n j u r i e s , pa r t i c u l a r l y  th o s e  a f f e c t i ng wo r k e r s  lay i ng 
p i pe l ine th r o ugh the r emo te ma r sh a r e a  o f  Came ron  Par i s h 
wo u l d  need to be  evac uated by h e l i copte r amb u l ance s e r v i c e s  
o pe r a t i ng o u t  o f  Lafaye tte and Ho u s ton . 

T h e  ad d i t ional act i v i ty at the s i te d u r i ng co n s t r u ct i on , and 
the conge s t i on on r o adways l ead ing to the s i t e wo u l d  p l a c e  an 
additional burden on the pol ice s ervi ce s  in the area . 

C . 4 . 1 . 8 . 5  E c onomy 

T h e  r e g ional  eco nomy wo u l d  bene f i t  f r om the ad d i t i o n al i n come 
to  wo r k e r s  and f r om the su pply of a l a r g e  par t o f  the mate r i al s 
and equ ipment needed by the p r o j e c t .  

The ave r ag e  pay r o l l  o f  wo r k e r s  emp l oyed by co n s t r u ct i on  o f  
t h e  fac i l i t y  i s  s h o wn a s  f o l l ows : 

1 s t  th r o ugh  6 th month : $ 6 1 1 , 7 0 0  p e r  month 
7 th th r o ugh  1 2 th month : $ 2 8 6 , 7 0 0  p e r  month 

1 3 th th r o ug h  1 8 th mo nth : $ 2 4 4 , 0 0 0  p e r  mo n th  
1 9 th th r o ugh 4 2nd mon th : $ 1 2 7 , 0 0 0  p e r  mo nth 

D u r ing the s e co nd and th i r d  mo n ths  of  con s t r u c t i on  wh en 
p ipe l i n e s  are be i ng l a id , the pay r o l l  w i l l  r e ach a peak  o f  
$ 1 , 1 6 0 , 0 0 0  p e r  month . The pay r o l l  l e ve l s  a r e  bas ed o n  an 
as s s u med av e r age wage of $ 2 , 0 0 0  per mon th . 

The total o f  al l e xpend i t u r e s  f o r  mate r i al s ,  equ ipme n t , and 
c o n s t r uc t ion  s e r v i c e s  f o r  b u i l d i ng the fac i l i t i e s  wo u l d  be 
app r o x ima t e l y  $ 1 9 3 , 9 0 0 , 0 0 0  o f  wh i c h  ove r 8 0  p e r c e n t , o r  
$ 1 6 0 , 4 0 0 , 0 0 0  wo u l d  b e  spent i n  the r e g i on . Becau s e  Blac k 
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Bayo u i s  h a l fway b e tween L a k e  Ch a r l e s  and the Be aumo nt-Po r t  
A r thu r -O r ang e  u r b an comp l e x , the econom i c  mul t i pl i e r s  o f  t h e s e  
t w o  me tr opo l i tan c e n te r s  h a v e  bee n  ave r ag e d , r e s u l t ing in  a 
f ac t o r  o f  2 . 0 5 .  Appl i c a t ion  o f  the mu l t ipl i e r , b a s e d  on  the 
a s s ump t i on  that the money spe n t  fo r the o i l  sto r ag e  con s t r uc t ion  
c i r c u l a t e s  in  the  a r e a ,  r e s u l t s  i n  an e s t imated inc r e a s e  in  
l o cal  e a r n i ng s  o f  $ 3 2 8 , 8 0 0 , 0 0 0 . 

B ecau s e  o f  the l o c a t ion  o f  the pr opo s e d  s i t e  m i dway be twe en the 
u r b an ce nte r s  of two econom i c  r e g i ons  ( th e  BEA a r e a  of L a k e  
C h a r l e s  a n d  the BEA a r e a  o f  Be aumo n t-Po r t  A r th u r -Or ang e j t he 
i n c r e as e  i n  l o c a l  e a r n i ng s  can  be expected  to be s h a r e d  by the se 
r e g i on s . Th e i nc r e a s e  wo u l d  co n s t i t u t e  a 7 pe r ce n t  g a i n  ove r 
t he l o c a l  e a r n i ng s  ant ic i pated fo r 1 9 8 0  i n  the two r eg i o ns 
c om b i ne d . The e c onom i c  act iv i ty ind u c e d  by the p r o j e c t , i f  
c o n s i d e r e d  to be co n f i n e d  to the s t an d a r d  me tr opo l i tan  
s ta t i s t i c a l  a r e a s w i th i n  the s e  r eg i ons , wo u l d  amo u n t  to a 1 3  
pe r ce n t  i n c r e a s e  ove r the l e v e l expected  to b e  r e ac h e d  
i n  1 9 8 0 . 

The ant i c i pa ted g r ow t h  i n  l o c a l  e a r n i ng s  be tween 1 9 8 0  and 1 9 8 5  
i s  n atu r a l ly much sma l le r  than the t o t a l  e a r n i ng s  o f  1 9 8 0 . 
Comp a r i ng the add i t io na l  e a r n ing s  wh i c h  wo u l d  acc r u e to the two 
a d j a c e n t  BEA r e g i o n s  be c a u s e  of the S PR p r o j e c t  at B l a c k  Bayo u , 
t o  the  ant i c i p a t e d  g r ow t h  in  e a r n i ng s  shows t h a t  r e g i o n a l  
g r ow t h  i n  e a r n i ng s  wo u l d  b e  i nc r e a s ed by 3 9  pe r c e nt . Gr ow t h  i n  
e a r n i ng s  o f  t h e  me t r opo l i tan  a r e a s  wo u l d  b e  i nc r e a s e d  b y  6 5  
pe r ce n t  be twe en 1 9 8 0  and 1 9 8 5 .  

C . 4 . 1 . 8 . 6  Gove r nment Reve nue s 

I n  the eve n t  th at  the B l ac k  Bayou d ome i s  c h o s e n  f o r  an o i l  
s to r ag e  s i te ,  the r e  wo u l d  be some imp a c t s  o n  l o c a l  g o v e r nment 
r ev e nue s .  Apar t f r om e x p e n s e s  i nc u r r e d  in  ar r ang i ng t r ans ­
po r tat i o n  f ac i l i t i e s  ac r o s s  the I n t r ac o a s t a l  Wa te rway so t h a t  
wo r ke r s  c o u l d  t r av e l  t o  a n d  f r om the s i te mo r e  e a s i ly , the r e  
wo u l d  b e  no appr e c i ab l e  c o s t  to Came r on and C a l ca s i e u  Pa r i s he s . 
T h e r e  wo u l d  be a l o s s  o f  r ev e nue a s so c i ated w i th the t r an s f e r  
o f  pr ope r ty at t h e  dome t o  Fede r a l  owne r s h i p  s i nce Fe d e r a l  
l ands a r e  e x emp t f r om p r ope r ty tax . 

On the who l e , l oc a l  gove r nme n t s  wo u l d  be ne f i t  f r om the i nc r e a s e  
i n  g e ne r al e c o nom i c  ac t iv i ty d e r i v e d  as  a s e c o nd a ry e f fe c t  o f  
t h e  cons t r u c t i o n  wo r k . Wh i l e  i t  wou l d  be c o n j e c t u r a l  t o  e s t imate 
t h e  amo u n t  o f  g o v e r nme n t a l  r e v e nu e  r e s ul t i ng f r om s uch  ac t iv i ty , 
t h e  tax e s  f r om wo r k e r s ' spe nd i ng , wh ich  con s t i tu t e s  a par t o f  
t h a t  ac t iv i ty ,  c a n  be e s t imated . Fo l low i ng t h e  a s s ump t io n s  u s e d  
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fo r the We s t  H a c kb e r ry e s t imate s , that app r o x imately 2 0  pe r c e n t  
o f  each worker ' s  wages are wi thhe ld f o r  Federa l i ncome taxes and 
t h a t  6 pe r ce n t  o f  the  r ema ind e r  i s  s ave d , s t a te s a l e s  tax e s  
wo u l d  apply t o  t h e  spe nd i ng o f  t h e  bal ance o f  t h e  r ema i nd e r . 
In bo th Lo u i s i ana  and Tex a s , a 5 p e r cent s a l e s  tax wo u l d  apply 
to mo s t  i t ems . Such  t a x e s  on wo r k e r s  wage s  wo u l d  co n t r i b u te 
abo u t  $ 2 0 3 , 0 0 0  i n  the f i r s t  ye a r , $ 8 4 , 0 0 0  i n  the s e cond year , 
$ 2 9 , 0 0 0  i n  the th i r d  y e a r , and $ 1 4 , 0 0 0  i n  the  r ema in i ng s i x 
mo nths  o f  con s t r u c t ion . Th i s  r evenue  wo u l d  be d i v i d e d  be twe en 
Lo u i s i ana  and Te x a s  depend i ng pr ima r i l y  o n  the r e s i d e n ce of the 
wo r ke r s . 
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C . 4 . 2  Impact from operation 

C . 4 . 2 . 1  Land Features  

C . 4 . 2 . 1 . 1  Geomorpho logy 

Ope ration and maintenance activi t i e s  wou ld have no impact on 

geomorpho logy ( topogr aphy , drainage ) at the B l ac k  Bayou storage 

s i te or a long the o i l  or brine pipe l ine route s . Ma intenance 

dredging at the barge dock at the storage s i te would be required , 

thi s would a l ter the bathme try at the dock s , and alter the topo­

gr aphy at the spo i l  d i spo s a l  s i te . D i sposal of  the spo i l  mater i a l  

would r e s u l t  in minor geomorphic a l terat ion i n  t h e  di spo sal  area . 

C . 4 . 2 . 1 . 2  S o i l s  

Routine operation and maintenance i s  n o t  expected t o  result i n  

any impacts t o  so i l  character i st i c s  at the storage s i te , along 

e i ther the o i l  or brine di sposal pipe l i ne route s , or at the 

terminal and dock f ac i l itie s . Acc i dental spi l l s  of o i l  or 

brine could however re sult in the impact that soi l in  contact 

with o i l  wou ld be incapab le o f  supporting vegetation (See 

d i s cus s i on o f  oil sp i l l s  in  Section C . 2 . 1 ) . 

C . 4 . 2 . 1 . 3  Stratigraphy , Geo logic Structure , and Mineral Re sources 

No impact on the strat igraphy , geologic structure or oil  pro­

duct ion on the f l ank s of the dome is expected to occur duri ng 

normal operation and ma i ntenance activi tie s .  

Future salt production in  the area o f  the new s torage cavern s  

wou ld n o t  b e  compa tible with the S P R  program .  A l s o , su lphur 

( i f any exi sts in the c ap rock above the expans ion s i te ) 

could not be mined . 
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C . 4 . 2 . 2  Water 

The operation and maintenance of the B l ack Bayou fac i l i ty would 
produce certain impacts on the water envi ronment . Sub sequent 
di s c u s s i on dealing with the se impacts is organ i z ed in two parts 
a s  fol l ows : 

Sur face Wa ter 

Subsurface Water 

C . 4 . 2 . 2 . 1  Sur face Water 

The impacts on the surface water system in the vi c i n ity of  B l ack 
Bayou can be summar i z ed a s  fol lows : 

Change in 

Operation or Ma intenance Ac tivity Water Supply Water 

Wi thdrawal of  D i sp l acement Wa ter 
D i sposal o f  Brine 
D i s c  harge o f  Trea ted B a l l a s t  Water 
Mi s c e l l aneous Maintenance Ac tivi t i e s  

x 

Wi thdrawa l of  Di s placement Water from B l ack Bayou 

x 
X 
X 
X 

The rate of  withdrawal of  d i s p lacement water would be a lmost ident ical  
to the withdrawa l for  leaching d i s cus sed ear l ier . The withdrawa l 
rate of  1 . 0 5 x 1 0 6 bpd or 3 0 , 6 8 0  gpm i s  on ly s l ightly larger than 
the withdrawa l rate for the leaching operation . I f  B l ack Bayou 
we re comp letely i s o l ated from a l l  other water bodie s ,  such a 
withdrawa l rate would lower the water leve l at a rate of  . 3 5 1  ft/day . 
Because the bayou i s  connected with the ICW and the S ab ine River , 
the actual rate o f  a l l  of  water leve l would be substanti a l l y  
reduced .  A s  indicated in F i gure C . 4 - l ,  induced currents would 
serve to rep lenish the water withdrawn from the bayou . 

I n  order to pred ict the impact o f  the withdrawa l proc e s s  for d i s ­
p l acement water o n  the sur face water sys tem a numerical  solution 
of  the equations governing the f low of  water in an e s tuarine 
system must be obtained . The MIT Water Qual ity Network Model 
( Ha rl eman et a l , 1 9 7 6 ) , wh ich is de s c r ibed in Appendix D . 1 4 ,  has 

been used for th i s  purpose . 

Based on the model results  pre sented in  Sect ion C . 4 . 2 . 2 . l ,  and in  
Appendix D . 1 8 ,  the withdrawal of  leaching water would depre s s  the 
leve l of Bl ack Bayou in the vicinity of the wi thdrawa l point 
approximate l y . 0 6 feet . I nduced flow e ffects in B lack Bayou wou ld 
produce current change s of approximate ly . 1 5 ft/sec wh i l e in 
B l ack Bayou Cutoff such changes would amount to approximate ly 
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. 0 8 ft/sec . I n  the vic i n ity of  the wi thdrawal point , the s a l in ity 
in B l ack Bayou would increase l e s s  than 1 ppt dur ing the withdrawal 
proce s s . A decrease i n  s a l in i ty in Bl ack Bayou Cutoff  would be 
expected . I n  genera l ,  B l ack Bayou and Right P rong woul d  
exper ience a n  increase in s a l i nity due t o  mo re salty water being 
drawn from the East Pass of the S abine River . The maximum increase 
in s a l i n i ty i n  these water bodies would be less than 2 . 5  ppt . 

None of  the impa ct s  result ing from the wit hdrawal of  leach i ng 
water under normal envi ronmen tal  conditions appear s i gn i f icant . 

Wi thdrawa l of D i sp l acement Water from Sabine Lake 

The C a lc a s i eu Ship Channel has been propo sed as an a l ternate 
source of  d i sp lacement water for the B l ack Bayou s i te . In order 
to pred i c t  the impact of the withdrawal  proce s s  for d i sp l acement 
water , a nume r i c a l  so lution of the equat ion s governing the flow 
of  water in an e s tuarine sytem has been obtained u s ing the MIT 
Water Qua l i ty Netwo rk Model  ( Harleman , 1 9 7 6 ) , which is descr ibed 
in Appendix 0 . 1 4 .  The detai led results  generated by the mode l 
are presented i n  Appendix 0 . 1 9 . The se re sults  indicate that 
under norma l environmental cond itions the sur face height of S ab ine 
Lake in the v i c in i ty of the withdrawal point wou ld not be depre s s ed 
a mea surable amount dur i ng the wi thdrawa l proc e s s . The s a l in i ty 
in the v i c i n ity of  the wi thdrawa l point wou ld decrease l e s s  than 
0 . 5  ppt . Throughout mo s t  of  the lake , changes in tidal  or river 
currents would not be me a surab le . 

Brine Di spo s a l  

Dur ing the re f i l l  p roce s s  a t  B l ack Bayou 1 6 5  p p t  brine would b e  
d i s charged at a rate of 1 7 5 , 0 0 0  bpd or 5 1 0 0  gpm f o r  a per iod of  
8 5 7  day s . C urrent des ign c a l l s  for  the di spo s a l  of  the brine 
by means o f  di scharge into the Gu l f  of  Mexico , us ing the s ame 
brine di spo s a l  sy s tem a s  used during the leaching operat ion . 
The gene r a l  d i sp o s a l  area i n  the Gu l f  i s  indic ated in F igure 
C . 4 . -3 .  The imp act of b rine disp o s a l  during refi l l  would be 
s imi l ar to that occurring during le aching . Because the rate 
o f  di s charge i s  sma l l e r  during re fi l l  the s i z e  o f  the brine 
p l ume would be sma l ler than that produced during l e aching . 
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C . 4 . 2 . 3  Air Qua li t y  

C . 4 . 2 . 3 . 1  Sources of Emi s s ions 

The emi s s ion sources at Bl ack Bayou from operational activities 
i nc l ude ( 1 )  the o f flo ading of  c rude oil from tankers at Sun 
Te rminal du r ing f i l l , ( 2 )  the loading o f  o i l  onto tanker s 
dur ing wi thdrawa l , and ( 3 )  the emi s s ions f ro� d i s so lved 
hydrocarbons whi ch  are pre sent in the brine d i s charged duri ng 
o i l  ref i l l . A detai l ed d i s cus s ion of emi s s ion rate s a s soc iated 
wi th each sourc e i s  contained in Sec tion C . 3 . 2 . 3 . 1 .  S ho r t- and 
l ong- term emi s s ion rate s  at B lack Bayou are l i s ted in  Appendix E 
for those sources included in  the mode l ing anal y s i s  whi l e 
annua l tonnage emi s s ion rates are presented for a l l  sour ces  in  
Table C . 4 - 3 . An  e l evation of  the  emi s s ions from br ine appe ar s 
i n  Appendix N .  
C . 4 . 2 . 3 . 2  Air Qual ity Impact 

T h i s  section d i s c u s s e s  the r e s u l t s  of the mod e l ing analy s i s  
conducted for each s i g n i f icant source at Bl ack Bayou dur ing the 
operational phase . De tailed de s c r i ption s  o f  operat ional 
activities and mode l ing approaches are contained in  S ect ion 
C . 3 . 2 . 3 . 2 .  

S hort- term mode l ing c a l cu lations have been per f ormed for pro j ect 
hydrocarbon emi s s ions at both the dome and termi nal s ites . The 
ca lculations are based upon concomitant emi s s ions at each location 
from all sour c e s  inc luding tankers ,  tanks and pump house s .  In 
addition , two se parate scenarios we re mode l ed at the Sun Terminal 
to h and l e  both s h i p  loading and unloading phases . The r e s u l t s  
of  t h e  mode l i ng ana l y s e s  a r e  contained in  Figures C . 4 - 9  and 
C . 4 - 1 0 . At the dome s i te , s hort-term NMHC ground leve l con­
centrat ions would exc eed the three-hour standard 0 . 5  KM downwind 
from the br ine h o l d ing pond during o i l  re f i l l  due to release of  
d i s s o l ved h ydrocarbons in the  brine ( See Appendix N ) . T h i s  
would be a loca l i z ed air qua lity problem and would b e  con fined 
within the s i te boundaries . However , dur ing tanker loading and 
un loading operations at the S un Termina l ,  the standard would be 
exceeded . Figure 1 indicates that dur ing tanker l oading during 
the d i s t r ibution phase , the three- hour NMHC standard would be 
vio lated 1 percent or more of the time annua l l y  out to downwind 
d i s tances in exc e s s  of  twenty- five k i lome ter s .  The maximum impact 
would occur to the we st  of  the termi nal , where viol ations of 
the st andard wou ld occur five or more percent of  the time annual l y  
out t o  a downwind d i s tance of  approximate ly ten k i l omete r s . 
During s h ip bal l a s t ing operations fol lowing the comp letion of  
tanker unloading , Figure C . 4 - 1 0  indicates that the app l i cable  
standard wou ld be exc eeded out to  a downwi nd di stance of  approxi ­
ma te ly twenty ki lometers w i t h  t h e  max imum impac t occurring we s t  
of  t h e  fac i l i ty where the frequency of  vio lat ion i s  in  exc e s s  of  
2 . 5  percent annua l l y . The ca lculat ions are cons ervative in  that 
they do not include the minor additional d i l ut i on at tributable to 
structural wake e f fect . 
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Tab l e  C . 4 - 3  Annual Tonnag e Em is s i o n  Ra tes fo r De v e l o pment 
o f  Blac k Bayo u to 1 5 0  mmb 

A n n u a l  Emi s s i o n s ( To n s ) 
So u r c e  o r  Act i v i t y HC Pa rt i c u l a t e  SOX 

S i t e 
B r i n e Pond s *  2 1 0  

Va l v e s  & Seal s 5 . 9  

2 0 , 0 0 0  b b l  ( s ta nd i ng lo s s )  0 . 5  
S u rg e Ta n ks * *  ( wo r k i ng lo s s )  4 7 . 3  

3 , 0 0 0  b b l  B l a n k e t  
O i l  Tank 0 . 1  

To tal  2 6 3 . 8  

T e rm i nal - F i l l  Phase 
S u r g e  ( s tand i ng lo s s )  1 0 . 7  
Ta n k * *  (wo r k i ng lo s s )  1 0 . 8  

Va l v e s  and Se al s 3 . 2  

Ta n k e r Bal l a s t i ng 1 1 2 . 5  

Ta n k e r  Eng i ne 4 . 4  3 2 . 1 4 4 5 . 4  

Tug Eng i ne 2 . 4 5 . 4  2 . 2 

Total  1 4 4 . 0  3 7 . 5  4 4 7 . 6  

T e r m i nal - W i th d r awa l Phase  
Ta n k e r  Load i ng 1 0 4 0  

Surg e Ta n k s  ( s tand i ng l o s s ) 1 0 . 7  
Ta n k s * *  (wo r k i ng lo s s )  25 . 5  

Ba l l ast Treat  ( s ta nd i ng l o s s ) 3 . 6  
ment Ta n k s * *  (wo r k i ng lo s s )  5 . 2  

Va l v e s  and Seal s 3 . 2  

Ta n k e r Eng i n e 1 . 7  1 2 . 2 1 6 9 . 1  

Tug Eng i ne 2 . 4  5 . 4 2 . 2 

To tal  1 0 9 2 . 4  1 7 . 6  1 7 1 . 3 

NOX CO 

--

1 4 4 . 8  2 . 7  

3 . 7  3 . 2  

1 4 8 . 5  5 . 9  

5 4 . 8  1 . 0  

3 . 7  j 3 . 2  

5 8 . 5  i 4 . 2 

* F i l l  Phas e  On ly : t h e  val u e s  a r e  the max imum p r ed i ct ed at any t i me d u r i ng 
use . The i n i t i a l  f i l l  i s  e x pe c t ed to be o n l y  a smal l fra c t i o n  o f  th i s  
amo un t . 

* *Wo r k i ng l o s s e s  i n t e ract w i th the s t and i ng s to r age l o s s e s , s u c h  th at the 
r e s u l tant emi s s i o n  is l e s s  than the s um o f  the s e  val ues . 

+ Em i s s i o n s  i n  f i l l  phas e . 
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Annual NMHC ground leve l concentrat ion s from var ious activi t i e s  
have a l s o  been calcu lated for the dome and terminal s ites . 
F igure C . 4 - l l  provide s the results  of th i s  analy s i s  for the 
Sun Terminal . Thi s  c a l c u l at ion i s  ba sed upon the con servative 
a s s umption that both the f i l l  and dr awdown pha ses  could occur , 
at least in part , dur ing the s ame annual per iod . The results  
of the cal culation indi cate that annual ground leve l concen­
trations would be gener a l l y  l e s s  than 4 . � g/m 3 . S imi lar 
c a l c u l ations were per formed for the dome s i te and are presented 
in F i gure C . 4 - l 2 . Annua l NMHC concentrations wou ld be genera l ly 
l e s s  than O . 4 5W g/m3 downwind of the dome s ite sour c e s . 

I n  summary of the air qua l ity impac t ,  the B lack Bayou dome and 
Sun Terminal fac i l it i e s  would be s ign i f i cant source s of  NMHC , 
and to a l e s s e r extent , combust ion contaminan t s . Violation s  
o f  the three - hour s tandard for NMHC are pred icted o n  s i te for the 
dome fac i l ity and downwind of the Sun Termin a l  fac i l ity . Tanker 
loading and b a l l a s t ing emi s s ions domi nate the s i te emi s s ion 
leve l s  as i t  is unlikely that the other sources  woul d  independently 
vio late thw NMHC standard out s ide p lant s ite boundaries . The 
u s e  of  e f f i c ient vapor control techno l ogy in con j unct ion with 
shipboard activ i t i e s  would s i gn i f icant ly reduce the impact of the 
terminal fac i l ity on regional ambient air qua l i ty .  However , in 
present form , the l eve l of  hydroc arbon emi s s ions at the Sun 
Terminal i s  prob ab ly i n s u f f i c ient to have an important impact on 
regional leve l s  of  photoc hemi cal  oxidant . The annua l tonnage 
emi s s ion rate for the B l ack Bayou deve lopment is relatively sma l l  
i n  compari son to regional hydrocarbon emi s s ion leve l s  i n  thi s  
region o f  he avy petrochemi c a l  activity . The fac i l i ty would not 
r e s u l t  in v i olation s of  air qua l i ty standards for other contaminants . 
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C . 4 . 2 . 4 N o i s e 

D u r i ng ope r a t i o ns  at t h e  s to r age s i te ,  the  p r imary no i s e 
g e ne r a t i o n  would be f r om p ump s a s s o c i ated w i th the  f i l l  and 
d i s c h a r g e  ope r a t i o n s  w h i ch a r e  l oca t e d  in p ump h o u s e s  on 
the B l ac k  Bayo u s i t e . F i l l  ope r a t i o n s  a re  p l anned to 
t ak e  p l ace ove r a 3 2  month pe r i od . The f i r s t  18 month s 
at a r a t e  of 1 7 5 , 0 0 0  ba r r e l s/day ; the r ema i n i ng 1 4  mo n t h s  
a t  a f i l l  r a te of 1 3 1 , 0 0 0  bar r e l s /day . D u r i ng a nat i onal 
s upply i n t e r r up t i o n , o i l  w o u l d  be w i th d r awn ove r a pe r i o d  
o f  1 5 0  d ay s . A to t a l  o f  5 f i l l /d i s c h a r ge cyc l e s a r e  p l anned 
for the l i f e  o f  the  fac i l i ty .  

T h e  analy s i s  o f  pump no i s e  fo r a s i te o f  s im i l a r  ope r a t i on 
and amb i ent  l e v e l s ,  we s t  H ac k be r r y  S i t e ( Re f .  F i nal I mpact 
S ta tement - we st Hackberry Salt Dome ) , e s t imated lncre a s e  
n o i s e  l e ve l s  at the s i t e  pe r i me t e r  o f  n o  mo r e  t h a n  3 dB 
d u r i ng the p e r i o d  of ope r a t i on . 

S ome i nc r e a s e  i n  t e r m i n al and tank e r  ope r a t i on s  can be 
e xp e cted  at the Sun T e r m i na l  on the N e c h e s  R i ve r .  I t  i s  
e s t imated t h a t  d u r i ng f i l l /d i s c h a r g e  ope r a t i o n s  tank e r  
l o ad i ng and u n l o ad i ng would i n c r e a s e  2 0  pe r ce n t . T h e  
maj o r  no i s e a s so c i at e d  w i th the ope r a t i o n s  w i l l  be f r om 
t ank e r  t r a f f i c ,  ta n k e r  p ump s d i s c h a r g i ng c r ud e  o i l , tan k e r  
l o a d i ng pump s ,  and p ipe t r an s f e r  p ump s .  

T h e  pump s f o r  bo th  tank e r  load i ng and p ip e l i ne t r a n s f e r  to 
the s t o r ag e  a r e a  w i l l  be e l e c t r i ca l l y  pow e r e d  and would be 
h o u se d  in a pump h o u s e  on  the t e r m i na l  s i t e . Add i t i o n a l  
no i s e  f r om t h e  i nc r e ase  i n  d i e s e l  e ng i n e s  powe r i ng the 
t ank e r s  and tank e r  d i s c h a r g e  pumps ope r a t i o n w i l l  con t r i bu te 
ne g l i g i b ly to e x i s t i ng amb i ent l e ve l s . 

S umm ary o f  No i se Impac t s  

D u r i ng f i l l  and/ o r  d i s c h a r g e  op e r at i o n s , the r e  VKJUld be no i s e  
g ene r a t e d  f r om t h e  con t i nu o u s  ope r a t i o n  o f  pumps a t  bo th 
the s to r age and t e r m i nal fa c i l i t i e s . The no i s e  is e x p e c t e d  
to  be co nt i nu o u s day and n i g h t  d u r i ng the se ope r a t i on s ,  
howeve r , s i nce t h e  pump s at both the s to r ag e  and t e r m i na l  
f ac i l i ty would be e nc lo s e d  i n  p umpho u s e s , i t  i s  ant i c i pated 
that there w i l l  be a negl igible impact on exis ting amb i ent 
l e v e l s  in  the v i c i n i ty o f  the s e  fac i l i t i e s  f r om ope r a t i o n s . 
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C . 4 . 2 . 5  S pe c i e s  and Ecosys tems 

C . 4 . 2 . 5 . 1  Di spl acement/Leaching Wa ter S y s t em Impacts  

The large s t  impact on biota o f  wi thdrawa l o f  l eaching and 
d i s pl acemen t water from the Black Bayou channe l wo uld result 
from entra inment o f  organi sms and nutrients ( be ing taken in  
a l ong with the water ) . There wo uld a l s o  be s igni ficant impacts 
f rom latera l d is p l acement in  the connected water bodi es . Much 
sma l ler , p robab ly neg l igible imp ac t s  would res ul t f rom impi nge­
men t  of organi sms ( entrapment agains t the intake s creens ) .  
Impac t s  from lowe r i ng the loca l surface water level would prob­
ably be  sma l l . The local s urface water is an extens ive shal low 
water system whi ch would be very s e n s i t ive to c hange in the 
water l eve l ; howeve r , rep l en i s hment of the water l o s s e s  from 
the s y s t em would be rapid enough s o  that any lowering at a l l  
would be  d i ffi cu l t  t o  demon strate . This i s  e spec i a l ly true 
s i nce water is moved i n to and out of the sys tem on a l arge scale 
by tide s . Whe ther new pol lutants would be  i n troduced in the 
water whi ch rep l ac ed that which wou ld be wi thdrawn canno t be 
determined with avai lab le  data . 

Impac t s  f rom withdrawa l o f  water for l eaching would over lap 
tho s e  from increas e s  in s u spended sedimen t s  resulting from 
c on s truct ion ( 2 5  month s  a s s umed ) during twenty mon t h s  and there 
wou ld be no over lap for e ighteen months . The ratio o f  water with­
drawn during the  over lap per iod to that in the area o f  imp act 
from c on s truct ion , a s s uming a water depth in  thi s l a tter area 
of one me ter , is e s t imated at about 1 6 0  to 1 .  S t and ing crops 
are relative ly sma l l  an d produc t ion rates and turnove r t imes 
are high among p l ankters . I t  would take an e s t imated 3 . 7 5  days 
to repl ace the water vo lume whic h  was expos ed to continuing 
high suspended s o l i d  leve ls  during the period of  over lapping 
impac t s  from withdrawa l of  leaching water and cons tru ct ion . 
Average turnover t ime for the p l ankton commun i ty probab ly i s  
greater than 3 . 7 5  days . There would a l s o  b e  indeterminate 
los s e s  of  producti on a long with the s tanding c rop l o s s e s  re­
s ul ting from entrainmen t . Nutrients wo uld a l so  be  entrained 
and lo st , but no meas urement of  nutrient leve l s  are ava i lable for 
the area . The d irec t e f fects  on p l ankton from leaching water 
withdrawa l would be expec ted to exceed and inc lude those f rom 
cons tru c t ion during the period o f  over lapping impact s . The 
water withdrawn during the twenty months of  over lap would probably 
not entrain al l  o f  th e  suspended sedimen t  b e ing gener ated on  
s i te at the  s ame t ime s in c e  tidal c urrents wou ld d i s tribute the 
s ediment i rregul ar ly . Impacts  would occur to p lankton f rom 
con s truc t ion a lone during f ive months , but would be overridden 
by entrai nment impac t s  s ub sequent ly . Impac t s  from con s tr uc t ion 
on the s ite woul d aff ect  nekton , benthos , and w i l d l i f e , both 
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before and dur ing the f i r s t  twenty months of leaching . Gros s  pr imary 

producti on by phytoplankton represents about 4 6  percent of the 
total in open e s tuarine water areas s tudied by Day et a l e ( 1 9 7 3 ) . 
Zoop lankton food use accoun t s  for about 1 2  percent of  the total 
food u s ed by bacter i a and anima l s . Mor e  than 1 5 , 2 5 1 , 1 4 0  x 1 0 6 

phy top l ankters and more than 4 2 2 , 5 0 9  x 1 0 6 zooplankters wou ld be  
los t , b a sed on U .  S .  Army Corps of  Engineer ' s phytop lankton and 
z oop lankton den s i ti e s  determined for the I CW in the Black Bayou 
area . The se values are quite low s ince nets w i th a re lative ly 
coar se  me sh were used . I f  sma l ler forMs were present , they were 
l ar g e ly mi s s ed . The den s i t i e s  which might have been determined 
with finer nets could have been doub le wh at were obtained or 
even greater . The add i t iona l b i oma s s  which wou ld have been 
obta ined with f i ner nets probab ly would not have been more than 
d oub le that ob ta i ned w i th th e coar s e  nets . I t  i s  es timated that 
duri ng each d i s p l acement ,  more than 2 , 0 3 6 , 1 5 6  x 1 0 6 phytop lankters 
and more than 5 6 , 4 0 9  x 1 0 6 zoop lankters cou ld be  k i l led . Large 
numbers of  microorgani sms and large amounts  of organic and in­
organic nutrients woul d a l s o  be l o s t  from the aquatic sys tem i n  
t h e  area dur i ng and b ecau s e  of  leaching and d i s p l acement .  

Z oop lankton present i n  the I CW near B l ack Bayou inc lude : copepods , 
c ladocer a ,  roti fers , os tracods , and mi s c e l laneous forms 
accordi ng to U .  S .  Army Corps of Engineers determinations ( 19 7 5 ) . 
Copepods pre s e nt inc lude Eurytemora a f f i ni s , Diaptomus sp . , 
and Eucyc lop s agi l i s . The C ladocera i nc l ude Bosmina coregoni , 
Daphnia pu le� , Chydorus sphaer i cu s , Alona monacantha , Eurycercus 
lame l latus , and unidenti f i ed spec i e s . The roti fers inc lude 
Brachionus b identata , Kerate l l a cochlear i s , Aspl anchna sp . , 
Lecane luna , and an unident i f i ed spec i e s . Phytop l ankton present 
i nc lude di atoms , b lue-green a lgae , green algae , and ye l low-green 
a lgae . The d iatoms i nc lude Navicula spp . , Cyclote l l a , sp . , 
Melo s i ra granulata , sma l l  unknown pennate s , Nltz s cfila s e nata , 
Me los i ra vari an s , and S ynedra ulna . The b lue-greens i nc lude 
Anabaena sp . ,  Chroo c occus sp . , and N o s t QC sp . The green a lgae 
i s  Shrode ria s e t i gera and the y e l low- green ( Chys ophyceae)  i s  
Dinobryon sp . 

Produc tion l o s s e s  re s u l ting from wi thdrawal  of  organi sms along 
wi th the di sp lacement and l eaching water would occ ur ou t of 
time phase s ince the organi sms respon s i b l e  for production wou ld 
be wi thdrawn progre s s ive ly over long t ime interva l s . Entrainment 
of  p lankton determined by  withdraw a l  rates wou ld occur continu­
ous ly during l eaching and o i l  d i s p l acement s .  Production l o s s e s  
caused b y  lateral di splacement o f  sma l l  mobi le and non-mob i le 
organisms into new e nvironmental  settings  and cond i t ions pre­
sumab ly would be di f fused into a l arge surrounding area . S ince 
such imp ac t s  wou ld be  di ffused , they would be d i f f icult  to 
demon strate . Nonethe le s s , they may be important when taken 
a l tog ethe r .  
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* A further ccns ideration i s  that merop l ankton pas s ing into the 
Black Bayou aquati c  sys tem would probably be wi thdrawn with 
l e ach ing and d is pl acement water . Thi s  could re s u l t  in a re­
duc tion i n  f i s h  and she l l f i s h  in the area . Th i s  impact cannot 
be e s tima ted , s ince there are no quan ti tative data for the area 
available on s uch migration or on the postlarval s tages of these 
anima l s . 

As d i s cus sed in S e c tion 4 . 4 . 1 . 2 . 1 ,  sal i n i ty changes  could be 
induced during l eaching/d i splacement water wi thdrawa l . The 
preva i l ing fre s hwater inflows into the surface wa ter sys tem are 
a s s umed to be from the dry l and and fresh marsh areas nearby , 
and the Sabine River flow to the we s t ,  to which the area i s  
c onnec ted b y  the lCW . The s l ightly brac k i s h  to fre shwater area 
a t  the s i te would be mainly resuppl ied f rom th e lCW during 
summer l ow fl ow in the C a l c a s i eu River as the surrounding wa ter 
was progr e s s ive l y  withdrawn , and th i s  wa ter was repl aced . S ince 
the area is tidal such flows would not be conti nuous , but would 
be net e f fe cts . S a l inity at th e surface in the Sabine River 
somewhat above its intersec tion wi th the l CW attains high va lues 
( 2 0  ppt )  but more o ften is very low ( fres h ) . The cond i t ion here 
is a s s umed to be s imilar to th at in the B l ack Bayou vi c i nity 
wi th a sma l ler range o f  fluctuations occurring a t  B l ack Bayou . 
S a l ini tie s may be  increased s l ightly by water wi thdrawal 
during l each ing and d ispl acement during pe riods o f  sma l l  tidal 
amp l i tude when there is low fre s hwa ter f l ow .  When the tides 
are s tronger , they wou ld be  the dominating fac tor regard l e s s  
o f  withdrawal i f  freshwa ter i n flow l eve l s  we re low . When 
fre shwa ter inflow l evel s  were h igher , however , freshwater 
would replace the freshwater which wa s wi thdrawn . Because 
of the movemen t  of such large mas s e s  of water wi thin the B lack 
Bayou as s o c iated s y s tem , wi thdrawal of wa ter s hould have 
l i ttle accumula tive impac t  on s a l i n i ty l evel s . Con sideration 
of the norma l s a l i ni t ies  in the Sabine River near i t s  j unction 
with the lCW , and the normal tidal regime s ugges ts that 
increased s a l ini ty would not be increased by more than two 
or three parts per thous and for more than a week under 
ordinary l imiting cond i tions . However , any such increases 
would have an impac t  in other areas a s  we l l  as Black Bayou 
s ince the water would have a certain res idence time in the 
e s tuary . 

Occa s i onal s a l ini ty incre a s e s  on the order o f  and for 
the sugges ted maximum interval given above probab ly would 
no t be i nj urious to mo s t  bentho s , nekton and rooted mars h  
p l ants i n  the are a . However ,  func tioning o f  the organisms 
mos t  s en s i tive to s a l inity wo uld be impa ired temporari l y . 
Such organi sms would recover i f  not s tre s sed for too long . 

* Meroplankton - Anima l s  which are adapted to p l anktonic ex i s tence 
only during the f i r s t  s tages o f  the ir l i fe cyc les . 

C . 4 - S 4  



I f  induced s a l i n i ty increas es  oc curred with great enough 
frequency , spec i e s  comp o s i t ion and commun ity product ivity would 
probably be a l tered . P l anktonic organ i s ums would be tran sported 
with the water they are in and presumab ly would not be s ub­
j ected to a s  rap id a change in s a l in ity as other organ i sms . 

\�ater qua l i ty in the ICW i s  degraded by high leve l s  o f  pho sphorous , 
pe s t i c ide s , ar sen i c , mercury , and o i l  and gre ase . Cadmium , 
mercury , z inc , and copper are at high leve l s , compared to 
recommended EPA cr iteri a , in the Sab ine River . Such pol lutants 
wou ld be introduced into the Black Bayou system a long with 
replen i s hment water dur ing water wi thdrawa l resulting from 
leaching and o i l  d i s p lacement . Mo st  of the se  contaminants are 
tox i c  mater i a l s  wh ich would stre s s  the aquat ic  and mar sh b iota 
in the area . Phos phorous is a nutrient which could st imulate 
exc e s s ive pl ant growth . Thi s could reduce eco lo g i c a l  ba lance in 
the b io logical communi t i e s  of  the area ecosys tems; that i s , it  
c ould promote deve lopment of  an  increased b ioma s s  but with a 
reduct ion i n  the number of important spec ie s , lead ing to a 
s imp ler bi ol og i c a l  s ys t em .  

Mercury and hydrocarbon pes t i c ides c an b e  concentr ated through 
food chain s . The potent i al  may be pres ent for commerc i a l ly 
important anima l s  a s  we l l  a s  other anima l s  to accumu l ate such 
mater i a l s  to a s ign i f ic ant extent . 

The b i ota o f  the B l ack B ayou s i te i s  generally typ i c a l  o f  
the c o astal waters o f  the northern Gul f  o f  Mexi co a t  the 
3 0 - foot contour interval . Thi s i s  p articu l arly true o f  the 
phytopl ankton , zoop l ankton and demers a l  nekton communities 
who s e  spe c i e s  compos i tons are re adi ly comp ar ab l e  to tho s e  
found al ong the Lou i s i ana-Texas coastl ine . S tanding crop s 
for thes e  communi t i es are also roughly comp ar ab l e  to tho s e  
e ls ewhe re in thi s  region . The b enthi c c ommunity o n  the 
other hand i s  dominated by a l imited number o f  spec i e s  mos t  
o f  which are typ ical o f  degraded conditi ons s uch as as s o c i ated with 
o i l  sp i l l age . A s i gnificant finding i s  that s tanding c rop 
for the b enthic community i s  low . 

The phytop 1 anktoni
,
c c ommuni ty i s  dominated by a mixture 

e s tuarine and marlne di atoms . Thi s probab ly refl ects the 
mixing o f  e s tuarine waters from Calcas i eu P a s s  with o ffshore 
mar ine waters .  Species compos ition vari e s  dramatically from 
month to month but Skeletonema , C o s c inodiscu s  centra l i s , 
B i ddulphia spp . Rhi z o s o l eni a imbr i c ata , R .  robu s ta , Chaeoto ­
ceros curri s etum , and C .  affine are typ ical dominants . 
I nteres tingly S eptember and December were whol ly domi nated 
by j us t  one or two spec i e s  ( p arti cu l arly Skel etonema ) whi l e  
October and November s howed a diverse , equitab ly dis tr ibuted 
spec i e s  compos ition . Dino fl age l l ate numbers , as  expected , 
were low for thi s  time o f  year . 

C . 4 - 5 5  



The z o opl ankton at Bl ack B ayou b ri ne d i s p o s a l  s i te , as w i th 
the o ther d i s p o s a l  areas s tudi e d  du ring S ep temb e r  thro ugh 
D e c emb e r , 1 9 7 7 , had many copep o ds as i ts main dom i n ants . 
Ac arti a ( a  c a l ano i d ) , c a l ano i d  s p . 1 ,  c a l ano i d  sp . 3 ,  naup l i i  
( l arvae ) ,  Co ryc aeus ( a  cyc l op o i d ) , Euterpina ( a  Harp a c t i co i d ) , 

Okopl eura ( a  tun i c ate ) ,  o i  tho na ( a  cyc l opo i d ) , and Temo r a  
w e r e  amo ng the s e  domi nants . Th i s  l o c ati on i s  o f  hi gh qu a l i ty 
w i th r e s p e c t  to z o opl ankton ab undanc e ,  w i th the abundanc e s  
b e ing o f  a s i mi l ar o rder o f  magni tude to aver age c omb ined 
dens i t i e s  at We s t  Hackb e rry and Big Hi l l . 

The s p e c i e s  c omp o s i ti o n  o f  the nekton c ommunity i s  fa i r l y  
cons tant from month t o  month , and i s  typ i c a l  o f  Loui s i ana­
T e x a s  c o as tal waters . S t and ing crop v ar i e s  marke d l y  from 
month to month , but the s e  fl uctuations app e a r  to be dr i ven 
b y  r andom vari ation i n  the p op u l ations of the top domi nant 
s p e c i e s , Acetes ameri c anu s , a s e r ge s ti d  shr imp , and Ancho a 
mi tchi l l i , the Bay Anchovy . An i n flux o f  s p e c i e s  dur i ng 
Novemb e r  prob ab l y  re fl ects the fal l o ff s hore m i gration o f  
e s tu ar i ne s ummering forms . 

The benth i c  c ommunity i s  almo s t  who l l y domi nated by e i ther 
the marine wo rm ( p o l ychaete ) Mage l ona s p . ( Oc tob e r , Novemb e r , 
D e c emb e r ) o r  the c l am Mul l i ni a l ateral i s  ( S ep temb e r ) .  I n  
b o th c a s e s  the s e c ond r anked s p e c i e s  was only ab out hal f a s  
abundant a s  the top dominant . S u c h  a commun i ty s tructure i s  
typ i c a l  o f  envi ronmenta l l y  degraded conditi ons . Th i s  i s  
s upported b y  the remarkab l y  low s tanding crop i n  the b enth i c  
c ommun i ty . B o th Mul l i n i a  and Mage l ona are known to b e  i ndi ­
c ator s p e c i e s  for degraded e nv i ronments . 

The mo s t  s evere l y  imp acted region wo u l d  b e  that ne a r e s t  the 
d i f fu s e r  port where h i ghe s t  s al i n i t i e s  overages wo u l d  b e  
encountered . B a s e d  o n  M I T  tran s i ent p l ume mode l , uti l i z i ng 
l im i te d  r e a l  wo r l d  curr ent ob s e rvati ons for the Bl ack B ayou 
s i  te , for typ i c a l  current r e g i me s  no more than 1 0 4  a c r e s  
wou l d  b e  enc l o s e d by the 3 pp t exc e s s  s a l i n i ty i s ohal ine . 
I f  total morta l i ty w i thin th i s  r e g i o n  i s  a s s ume d ,  ab out 1 . 3  x 
1 0 6  benth i c  individual s /acre woul d be e l imi nated . I n  the 
c ontext o f  the b ro adl y di s tributed nearshore b enth i c  c ommuni ty , 
th i s  i s  not a s i gni fi c ant imp ac t . Beyond the 3 ppt i s o hal ine 
b r ine imp a c t s  on the benth i c  c ommuni ty wou l d  b e  expected to 
be minimal . Howeve r ,  i t  s houl d b e  p o inted out that p e r s i s tent 
expo sure o f  the s e diments to even very d i l ute b r i ne may re s u l t  
i n  uptake o f  various he avy metal s p e c i e s . Th i s  wo u l d  r e s u l t  
i n  e l evated mortal i t i e s  beyond the n e a r  fi e l d . I na smuch a s  
the p l ankton i c  and deme r s al organ i s ms a r e  e i ther qu i c k l y  
c a r r i e d  through the di f fu s e r  s i te ,  o r  c an o therw i s e  avo i d  
th i s  region , imp acts o n  the s e  c ommun i t i e s  woul d b e  s l i ght . 

C . 4 . 2 . S . 2 B r i ne D i spo s a l Sys tem I mpacts 

I mp acts on b i o ta from operation of the b r i ne di sp o s a l s ys tem 
wou l d  be e s s enti a l l y  the s ame as tho s e  de s c ribed in c o nne c t i o n  
w i  th b r ine di s p o s a l a t  We s t  Hackb e rry . The s e  imp a c t s  are 
d i s cu s s e d  i n  S e c t i on C . 3 . 2 . S . 2 .  
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C . 4 . 2 . S . 3  Impac t s  at the S torage Locat ion 

Impact s  to b i ota from ac t iv i t i e s  which would occur on s ite  during 
the ope rat i ons pha s e  of  the s t orage fac i l ity wou ld oc cur on on ly 
a sma l l  s c a l e . Dur ing f i l l ing or d i splacement , mach inery no i s e  
and road tr a f f i c  wou ld increas e .  Some of  the anima l s  i n i t i a l ly 
d i s turbed in the area by these change s wou ld adj u s t  after a 
certain period . Air pol lutan t s  wou ld be increased s l i g h t ly , and 
wa s t e  mater i a l s  and chemi c a l s  used in p e s t  control could become 
sma l l  sour c e s  of water pol lutant s .  Mo s t  r e l e a s e  of contaminant s  
into water could ea s i ly b e  contro l led . 
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C . 4 . 2 . 5 . 4  O i l  D i s tr ibuti on S y s t em Impacts  

As p revious l y indi cated , gener i c  princ i p l e s  of o i l  spill  e f f e c t s  
o n  b iota a r e  d i s cus s ed in  Append i x  H .  Because much o f  the 
c rude o i l  pipel ine route for the B l ack Bayou s ite would be 
common to t he We s t  Hackb erry pipe l ine route , only those impacts  
wh ich  migh t  re s u l t  from a break in  the connector l ine or are 
o therwi s e  germane to the B l ack Bayou s ite are con s idered . 
Potential impact s  a s s oc i ated with t h e  common segment o f  the 
c rude p ip e l ine are not repe ated h ere . 

S he l l  O i l  Company i s  actively dri l l ing for oi l o f f  the fl ank s 
of  the s a lt dome and h a s  been removing o i l  from t h i s  s i te for 
s everal year s . Ac tivi t ie s  such as canal con s t ruct ion , road and 
bu i l di ng c on s truct ion , we ll  pad s i ting and o ther activities  
h ave undoub ted ly altered the b iolog i c a l  c haracter o f  the Black 
Bayou s i te . However , w ild l i fe is  very abundant on and near 
the s ite , and t he mar s he s  appear to be prime w i l d l i f e  habitat . 
Al ligato r s  line t he canal and b ayous ad j acent to the s i te , and 
waterfowl are espec i a l ly abundant and divers e .  

Because o f  the location o f  t he pipeline , an o i l  s p i l l  f rom the 
crude oi l connector l ine would form a s l ick on the s urface wa ters 
of  Black B ayou Cuto f f , B lack Bayou , and po s s ibly in  the cana l s  
as soc iated w i t h  Black Bayou . O i l  would very eas i ly and rapidly 
be  carried i nto the mar s h e s  where recovery i s  more d i f f icult  
t h an on  open water . As s uming an o i l  h olding capac i ty *o f  marsh ­
land o f  2 5  barre l s  of  o i l  p e r  acre , i t  i s  obvious that several 
acres of mars h  could be  contaminated ( depend i ng on th e amount 
of o i l  s p i l l ed ) .  A 1 , 0 0 0  bb l s p i l l  would , based on t h i s  as sumpt ion , 
cover 4 0  acres o f  mar s h . Dimish ed vegetation and po l l ut ion o f  
surface waters would s ign i fi cantly degrade t h e  habitat o f  wild-
l i fe such as nutria , muskrat , mink and beaver and waterfowl 
( herons , egret s ,  i b i se s ,  and gal l inule s ) . The s hoots o f  mar s h  

vegetat ion would b e  k i l led o r  damaged b y  being coated with o i l . 
Benth i c  organ i sms would a l so be  k i l led or damaged i f  contacted 
by t he o i l . E f fe c t s  are expec ted to be relatively s hort term 
w i t h  recovery o f  vegetat ion s tarting within a mont h  and wi ld l i fe 
habitat r e stored , a s s uming proper c l eanup proced ures are 
emp loyed , wi thin one to two years . 

* o i l - hol ding capac ity - the abi l i ty o f  so i l s  to absorb o i l  
f o r  a period o f  t ime . 
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C . 4 . 2 . 6  Natur a l  and Scenic Re sources 

Normal ope ration and maintenance of  the B l ack Bayou fac i l i ty 
i s  not cons idered to h ave an adverse impac t on the S abine 
National wildl i fe Re fuge . I n  the case of  a break in the brine­
line during ope ration , the resulting brine spi l l  could have a 
s i gn i f icant impact on the scenic and natural resource va lues of  
a loc a l i z ed area o f  t h e  re fuge . Change s in the s a l i n i ty o f  
aquatic sys tems due to an  acc ident a l  re lease could s ign i f ican t ly 
l imi t vegetation . Th i s  vege tat ion loss  would in turn drama t i c a l ly 
r educe both the number and var iety of  an ima l s  in  the vi c i n i ty of  
the  re lease . Thi s wou ld re s u l t  not only in a decrease in the 
scenic value of  an are a ,  but a l s o more impor tant ly it would do 
harm to the natural re source values as d i s cus sed in Sec t i on 
C . 4 . 2 . S . 2 . 

C . 4 . 2 . 7  Archaeologic a l , Hi s toric a l , and Cul tural Re sources 

Three archaeo logi c a l  s i tes have been found in the v i c i n i ty of 
the Bl ack Bayou brine pipe l i ne , two of whi ch wou ld requi re 
addi t ional s tudy i f  B l ack Bayou were to be deve loped . I f  the 
B lack Bayou s i te were chosen as an E S R  f ac i l i ty , a more i nten­
s ive archaeologi c a l  survey would be i n i t i ated whic h  wou ld 
comply w i th the Nat iona l Hi s torical  Pre servation Ac t of 1 9 6 6  
and Executive Order 1 1 5 9 3 .  
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C . 4 . 2 . 8  Soc i o e conom i c  Impac ts  

C . 4 . 2 . 8 . 1  Emp l oyme nt 

The ope r a t i o n  of the s t o r ag e  fac i l i t i e s  wo u l d  emp l oy abo ut  
20  wo r k e r s  at the s i t e .  Some wo u l d  be s k i l led  cr aft smen 
s uch  as mechan i c s , e l ec t r i c ians , and i n s t r ume nt men . Othe r s  
wo u l d  d o  the ma i n ten ance wo r k  a r o und the s i te and k e ep 
r e co r d s  o f  the wo r k  be i ng done . Pump s wo u l d  be t e s ted 
pe r i od i c al ly , and the p i pe l ine r i g h t-o f-way wo u l d  be i n spe c t ed 
f r om the a i r  to d e t e c t  any e v i d e nce o f  damag e . 

Th e r e  wo u l d  be wo r k e r s  at the s i te on  a 2 4 -ho u r  ba s i s ,  
wo r k i ng i n  s h i f ts . 

C . 4 . 2 . 8 . 2  Land Us e  

The B l ac k  Bayo u sa l t dome l i e s  i n  a r emo t e  se c t i o n  o f  
Came ron  Pa r i s h . Th e g r o und s u r f ace o f  the dome and the 
s u r r o und i ng land are m a r s he s .  Al though the s i te is n i neteen  mi l e s  
i n land f r om the Gul f o f  Mex i c o , i t  i s  cons i d e r e d  t o  b e  in  a 
f l oo d  h a z a r d  a r e a . Th e s i te ac ce s s  r o ad i s  r e ac hed v i a  a 
pa r i s h  r o ad wh i c h  end s three to four m i l e s  past i t s  j un c t i on 
with the acce s s  road . 

These  facto r s  i nd i c a t e  that the c u r r e n t  land u s e  pat t e r n s  o f  
the  la nd s a r o und t h e  s i te ar e no t l i k e ly to change d u r i ng 
the l i fe o f  the p r o j e c t . Th e f u t u r e  land u s e  plans  deve l oped 
fo r S o u t hwe s t  Lo u i s ia na by the Impe r i al C a l c a s i e u  Re g i o nal 
Pl ann i ng and De v e l opme nt  Comm i s s i o n  show the s i te and 
ad j ac e n t  ar ea s d e s i g n ated as be i ng u sed fo r i nd u s t r i al 
p u r po s e s , a c a t e g o r y  wh i c h  i nc l ud e s  m i ne r al e x t r ac t i o n .  Th e 
u s e  o f  the la nd fo r the pr opo sed o i l  s t o r ag e  fac i l i ty wou l d  
c o n f o rm to  th i s  plan . Co astal zo ne manageme nt p l a n s  are 
be i ng d e ve l oped by the Lou i s i a na S t ate Pl ann i ng O f f i c e , but 
spec i f i c  r eg u l a t i o n s  g o ve r n i ng deve l opme nt i n  th i s  ar ea have 
not be e n  fo rmu l a t ed . Al though Cal cas i e u  Par i s h , wh i c h  l i e s  
j u s t  no r t h o f  Came r o n  Par i s h , h a s  autho r i ty to pa s s  zon ing 
r e s tr i c t i ons  on  d e v e l opment o u t s i d e  o f  c i ty l im i ts , s uch  
powe r has  not be en d e l egated to Came r o n  Pa r i s h . 

In  the event that part o f  the Gum Cove r idge , whi ch i s  located 
f ive m i l e s  east of  the s i te , were s e lected a s  a r e � rp a t i on a l  
park , the pre s ence of  the storage fac i l itv wou ld not inter fere 
with the ae s thet i c  value o f _ the park . 
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C . 4 . 2 . S . 3  T r a f f i c 

Dur i ng the ope r at ion o f  the sto r ag e  fac i l i ty ,  wo r k e r s  t r av e l ­
i ng to and f r om the s i te wo u l d  co n s t i tu te the maj o r  impact 
o n  r o adway t r a f f i c . The po r t io n  o f  Ro u te l O S  l e ad i ng so u th 
f r om V i n to n  wo u l d  have an ave r ag e  d a i ly t r a f f i c f l ow abo u t  
2 2  pe r ce nt h i g h e r  th an that r e c o r ded i n  1 9 7 1 , and the Gum 
Cove Road t r a f f i c flow wo u l d  be 29 pe r c ent h ig he r . 

Du r i ng a pe r i od  when o i l  i s  w i thd r awn f r om the s to r ag e  cave r n s , 
tan k e r s  n o r ma l ly u s e d  to br i ng fo r e i g n  o i l to r e f in e r i e s  i n  the  
B e aumo nt and Po r t  Ar t h u r  a r e a  wo u l d  be d iv e r t ed to  d i s t r i b u t e  
o i l f r om t h e  B l ac k  Bay o u  d ome . T h e  impac t on  tan k e r  t r a f f i c 
a l ong the S a b i ne-Ne c h e s  Wa te rway wo u l d  be i n s ign i f icant . 

Ref i l l ing the caverns at Black Bayou , however , wi l l  increase 
tra f f i c  on the waterway . The period of  re f i l l  for Bl ack Bayou 
a lone would be on ly twenty -eight to t h irty month s ,  but the 
Ear ly Storage Res erve c avern s at We st  Hackberry , wh i c h  holds  
s ixty mi l l i on barre l s , wou l d  be f i l led , extending the period 
of increase to forty month s . Tanker traf f i c  along the S ab ine 
P a s s  and at Port Ar thur would  be increa sed by 12 percent , and 
such traf f i c  on the Neches River would be inc reased by 2 3  
percent . 

C . 4 . 2 . S . 4  H o u s ing and Publ ic  S e r v i c e s  

Some o f  t h e  wo r k e r s  who moved into t h e  r e g i o n  t o  t a k e  j obs  
d u r i ng the cons t r uc t i on  of  the  p r o j e c t  can  be expec ted to  
mo ve out  ag a in when t he co n s t r uc t ion  is  compl e t e . Th i s  
s i tu a t i o n  wo u l d  p r o bab ly have no not i c e ab l e  e f f e c t  i n  L a k e  
Char l e s , O r ang e , a n d  S u l p h u r  whe r e  the av a i l ab i l i ty o f  
ho u s i ng was a l t e r e d  by o n ly one pe r c e n t  o r  l e s s  wh en wo r k e r s  
mo ved i n . Ef f e c t s  wo u l d  be g r e ater  i n  Vi nton becau s e  o f  the 
sma l l e r  s c a l e  of the  ho u s i ng mar k e t .  

I t  can be expected  t h a t  some wo r k e r s  wh o we r e  emp l oyed  in the 
l e ach i ng o f  the  cave r n s and in ma i n te nance o f  the  f ac i l i ty 
d u r ing the 3 to  4 year s o f  co n s t r uc t i o n  w o u l d  be r e ta i ned 
d u r i ng the s tand by phase of ope r a t i o n s . B e c a u s e  of the i r  
mo r e  pe r mane nt s t a tu s ,  howeve r ,  t hey wo u l d  b e  p u r chas i ng and 
bu i l d i ng home s fo r thems e l v e s  and the i r  fam i l i e s . Mo s t  o f  
t h e  wo r k e r s  emp l oyed at the s i te d u r i ng t h e  ope r a t ion  phase 
wo u l d  l ive in  V i n ton , the u r ban center  c l o s e s t  to the s i te ,  
al t h o ugh  i t  i s  abo u t  twenty mi les  away . 
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A s s umi ng the ave r ag e  s i z e  o f  a wo r k e r ' s  fam i l y was fo u r , and 
that al l 2 0  wo r k e r s  emp l oyed d u r ing ope r at i o n s  we r e  new r e s i d e n t s  
o f  t h e  town , the i n c r emental i n c r e as e  i n  t h e  pop ul a t i o n  o f  the 
town ove r the 1 9 8 0  p r o j e c ted popu l a t i o n  of 4 , 3 0 0  wo u l d  be l e s s  
than 2 pe r c e n t . The i n c r e a s e d  need f o r  pu b l i c  se r v i c e s  to 
ac commodate  the s e  wo r k e r s  and the i r  fam i l i e s  wo u l d  be ve ry 
sma l l . 

C . 4 . 2 . 8 . 5  E c o nomy 

E c onomi c impa c t s  d u r i ng the s to r ag e  phase o f  the B l ac k  Bayo u 
f ac i l i ty wo u l d  be on a s c a l e  s i m i l a r to a smal l bu s i n e s s  
e nt e r p r i ze .  Th e r e  wo u l d  b e  expe nd i tu r e s  fo r payr o l l , s uppl i e s  
and pa r t s , t r an spo r t a t i o n  and co nt i ng e nc i e s . Pay r o l l  wo u l d  
amo u n t  t o  abo u t  $ 4 5 , 0 0 0  pe r mo nth o f  a total e x p e nd i t u r e  o f  
$ 1 2 5 , 0 0 0  pe r mo n th . 

A s s um i ng that the total amo unt  co n t r i b u t e s  i nd i r e c t ly to 
f u r th e r ec onom i c  act i v i ty , the econom i c  mu l t i pl i e r  ( 2 . 0 5 )  can 
b e  appl i ed . Th e p r o d u c t  wo u l d  be an i nc r e ase  i n  local  
ea r n i ng s  of  $ 3 , 0 7 5 , 0 0 0 .  Th i s  r e p r e s e n t s  a g a i n  o f  l e s s  than 
o ne pe r c ent ove r the an t i c i pated 1 9 8 5  l ev e l  of ear n i ng s  fo r 
t h e  La k e  Ch a r l e s  and Be aumo nt-Po r t  A r th u r -O r ange s t and a r d  
me t r opo l i tan s t at i s t i c al ar eas . 

Dur i ng a pe r i od  o f  o i l  w i thd r awal , the  ad d i t i o n al wo r k e r s  
r e q u i r e d  and the i nc r e ased pow e r  c o s t s  fo r pump i ng o i l  wo u l d  
r a i se the s i te exp e nd i t u r e s  t o  a l e v e l  o f  abo u t  $ 5 2 0 , 0 0 0  pe r 
month . Th i s  amo u n t  wo u l d  be spe nt fo r the d u r a t i on o f  the 
i n t e r r upt i on in  fo r e i g n  o i l  s uppl i e s  o r  up to  f ive mon t h s , 

A f t e r  the s u pply i n t e r r up t i o n , the  cave r n s wo u l d  be r e f i l l ed at 
a c o s t  that l i e s  b e tween the no rmal s t and by l ev e l  and the o i l  
w i thd r awal lev e l , and wo u l d  pr obably b e  appr o x ima tely $ 2 5 0 , 0 0 0  
pe r mo nth . Th i s  d o e s  not i n c l ud e  the c o s t  o f  the o i l  i t s e l f .  

The u s e  o f  B l ack  Bayo u as a s to r ag e  s i te wo u l d  p r ima r i ly 
b e n e f i t  the town o f  Vi nto n .  It  i s  t h e r e  that many o f  the 
wo r k e r s  wo u l d  l i ve d u r i ng the ope r a t i o nal phas e , b e c a u s e  it i s  
t h e  c l o s e s t  town . Vi nton i s  abo u t  twenty mi l e s  from the s i te , and 
the t r i p  i s  s l owed by hav i ng to use the fe r r y to c r o s s  the 
I n t r a coas tal Wa t e r way , and by the cond i t i on  of the r o ad that 
s t r e tc h e s  fo r abo u t  f ive mi l e s  along the Bancro ft  Cana l . 
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C . 4 . 2 . B . 6  Gove r nme nt  Reve nue s 

I n  g e ne r al te rms , t he s to r ag e  p r o j e c t  by i t s e l f  wo u l d  no t 
g e ne r ate r ev e nue s fo r the local  gove r nme n t s .  Th e s i te wo u l d  
no t b e  tax e d , n o r  wo u l d  t h e  cap i tal imp r ov eme nts  on  the s i te .  
Mo s t  of the o i l compan i e s  who wo u l d  be buy i ng the o i l f r om the 
Fed e r al g ove r nme n t  d u r i ng an eme r g e ncy that requ i r e d  i t s 
w i thd r awal f r om s t o r ag e , wo u l d  be r e g i s t e r e d  who l e s al e r s ,  and 
t h e  s a l e  of the o i l  wo u l d  be e x emp t f r om local  sal e s  tax . 

The r e  wo u l d  be g a i n s  i n  local  gove r nment r ev e n ue s  d e r i v e d  f r om 
the secondary ec onom i c  e f fe c t s . Th e maj o r  po r t i on o f  th i s  
wo u l d  be fr om the i nc r e a s e  i n  l ocal e a r n i ng s . Rev e n ue s f r om 
s a l e s  tax al one , appl i ed to the spend i ng o f  wag e s  o f  wo r k e r s  
emp l oyed pe rmanently a t  the s i te ,  wo u l d  amo u n t  to a contr i b u t i o n  
o f  abou t $ 2 0 , 0 0 0  pe r year . 

C . 4 . 3 Impact Due to Termination 

After te rmination o f  the SPR program , should the fac i l ity not 
be used for any other government purposes , the pro j ect  wou l� 
be shut down in ac cordance with app l i c able  laws and regulat lons . 
At Black Bayou , the sens it ive nature o f  the s i t e wou ld dictate 
that environmenta l  concerns a s soc iated with mar shlands be f u l l y 
cons idered pr ior to terminat ion . 
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C . 4 . 4 Re l a t i o n s h ip o f  the  P r opo sed Act ion to Land U s e  
P l a n s , P o l i � i e���d C ont r o l s  

Th e  u s e  o f  la nd s fo r the  devel opme nt o f  the Bl ack Bayo u s i te 
as an o i l  s t o r ag e  fa c i l i ty wo u l d  invo lve the pa r t i c ipat i o n  
o f  seve r a l par i sh , s t ate , and Fed e r a l ag enc i e s  f o r  app r oval s 
and p e r m i t s . 

E x cept f o r  a po r t ion  o f  the o i l  d i s t r i bu t i o n  p i pe l i ne that 
w o u l d  c r o s s  into Ca l c as i e u  P a r i s h to int e r s e c t  the 
ESR oil d i s t r ibution p ipe l ine from Wes t  Hackberry to 
N ede r l a nd , the Bl ack Bayou fac i l i ty w o u l d  l i e  who l l y w i th i n  
C ame ron  P a r i s h . The par i s h  has  autho r i ty t o  r e s t r i c t  
c o n s t r u c t i o n  i n  fl ood h a z a r d  ar eas , e x cavat i o n  o f  can al s ,  
and p ip e l i ne c r o s s ing s  ov e r  par i s h  road s , d i t c h e s  and 
wate rways . Appr oval o f  such ac t iv i t i e s  i s  f o r w a r d e d  to the 
U . s .  C o r p s  of E ng i ne e r s  wh i ch has autho r i ty to g r ant pe rm i t s  
f o r  them . Came r o n  P a r i s h d o e s  not have z o n i ng r e g u l a t i o ns 
r e s t r i c t i ng the use of la nd s needed at the s i t e or  al ong 
p i epl i n e r i g h t s - o f-way . 

P a r t  o f  the  we tl and s and a l l  o f  the o f f s h o r e  land u s ed fo r 
t h e  br i n e d i sp o s a l p ipe l i ne and d i f f u s e r  ar e L o u i s i a na s t ate 
l a nd s .  For th i s  r e ason the L o u i s iana S t ate La nd O f f i ce 
would be con s u l t e d  r e ga r d i ng t h e  use o f  r i gh t s-o f- way ac r o s s  
t h e s e  land s . T h e  p i pe l i ne w o u l d  c r o s s  S t at e H i ghway 8 2  near  
the Gul f coa s t , s o  th e  S t ate H i ghway Depa r tment wo u l d  be 
c o n s u l t ed r e ga r d i ng the ar r angeme nts  f o r  lay i ng the p i pel i n e 
beneath the road bed . 

Th e  land u s e  plans f o r  the  Bl ack Bayo u s i t e , as  pr epar ed by the 
I mpe r i al C a l c a s i e u  Reg i o n al Pl ann i ng C omm i s s ion , i nd i cate no 
change f r om c u r r e n t  la nd u se patt e r n s  thr ough  the ye a r  1 9 9 0 . 
T h e  s i t e i s  shown on the la nd u s e map as an a r e a fo r m i n e r a l  
e x t r a ct ion , a u s a g e  that fa l l s  w i th i n  t h e  catego ry o f  " U r ban 
and Bu i l t - U p "  la nd . O i l  and gas p r o d u c t i on f i e l d s  are in 
th i s  categ o r y . U s age o f  the s i t e f o r  o i l  s t o rage  wo u l d  be 
c ompat i ble  w i th th i s  land u s e  d e s i g n at ion . 

The  br i n e d i spo sal p i pel i ne wou l d  c r o s s  the S a b i n e Nat i o nal 
W i l d l i f e Re f ug e .  Th i s  land is owned by the F ed e ral  
gove rnme n t . Al t h o ugh an  ex i s t i ng r i g h t- o f-way wo u l d  be 
f o l l owed , p e rm i s s ion  to c r o s s  the r e fuge  wo u l d  have to be 
g r anted by the U . s .  Depa r tment of I n t e r i o r . 

Th e pr o j e c t  wo u l d  r e q u i r e  the u s e  o f  we tl and s fo r p ip e l i n e 
c o r r i d o r s ,  and wo u l d  nec e s s i t ate d r ed g i ng can a l s  to p r o v i d e  
acc e s s  to we l l head s . Th e s e  act iv i t i e s  g e ne r a l ly r eq u i r e 
appr oval f r om t h e  C o r p s  o f  E ng i ne e r s .  I t  i s  a l s o  the 
r e spons i b i l i ty of the  C o r p s  to appr ove the use of la nds 
wh e r e d r edge  spo i l  would be depo s i t ed . 
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C . 4 . 5  Summary of  Adverse and Bene f i c i a l  Impac t s  

Tab l e  5 . 2 - 2  in Chapter 5 contains a detailed su��ary of  the 
adver se and bene f i c ial  impacts as soc iated with s ite prepara­
t ion and construction at the B lack Bayou s ite . In  S e c t ion 
C . 3 . 5  the impacts of  the propo sed s ite , We st  Hackberry , were 
s ummar i z ed . Only the ma j or di fferenc e s  between the propo sed 
and the a lternate s ite are di s c u s s ed here . 

The B l ack Bayou di sposal pipel ine wou ld traver se the Sabine 
National W i ld l i fe Refuge and other s e n s i t ive mars hlands but 
wou l d  be located in a des ignated p i pe l i ne corridor , whereas 
no such corridor e x i s t s  at  We s t  Hackberry . The locat ion o f  
the o f f s hore d i f f u s o r s  would a l s o  be d i f ferent and impac t s  
wou ld not be ident i c a l  to the We st  Hackberry location . 

Con s truc ti on of  cana l s  o n s i t e  would r e s u l t  in s igni ficant 
local  a l ternations of drainage pattern s . The p lacement of  
storage we l lheads on pl atforms over the mar s h  rather than on  
landf i l l  wou l d  reduce the amount of  permanent damage to the 
mar shland ; however , the result ing absence of containment dikes 
around the we l lheads cou ld pose serious prob l ems in  th e event 
of  a minor oil l eak which would otherwi se be contained by 
dikes . On the o the r hand , a maj or s p i l l  at the s ite such a s  
a s heared we l lhead would be detrimental to the sen s i t ive mar s h  
environs regard l e s s  of  whether t h e  we l lheads a r e  diked . 

Because of  the wet nature o f  the s ite , dust emi s s i on s wou ld 
be restr icted to roads and sma l l  f i l l  ar ea s .  

Tran s portation may be a serious prob lem i n  that traf f i c  on 
local  roads wou ld be gr eatly increased and access to the s i te 
is l imited . Worker s would have to cro s s  the ICW via the Gum 
Cove Ferry to get to the s i te . 
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C . S ALTERNATIVE S ITE - VINTON 

C . S . l  Impact on S i te P reparation and Cons truction 

C. S . l . l  Land Feature s 

C . S . l . l . l  Geomorpho logy 

The wel l  he ad s  for the s i x  proposed storage c averns at Vi n ton 
would be located on dry land ; there fore , there are no require­
ments for f i l ling . Also , the roads that would be built for 
a c ce s s  to the we l l s  would require a minumum of grad ing and 
fi l l i ng .  The se activities would not have an impact on the 
land forms at the s ite . 

The con s truct ion o f  the raw water supply system from the Vin ton 
Can a l  would not result in sign i f icant a lteration of landforms . 

A retention dike would be cons tru c ted around surface tank s , 
the brine pond , and the raw water pond . Thi s would con s t i tu te 
a pe rmanent ,  though minor , change in topography . 

Con s truction of the o i l  p i pe line from Vin ton to the p i pe l ine 
between the We s t  Hackberry ESR fac i l i ty and the Sun Terminal 
a t  Nede rland wou ld have minor temporary impacts to l and forms . 
The p ipe l ine trench woul d be backf i l led to re s tore or iginal 
land contour s .  L i t t l e  or no impact to drainage patterns is 
exp e c ted . 

The br ine d i sposal des ign spec i f i e s  that ten i n j ection we l l s  
wou ld b e  u sed . S ix o f  those we l l s  would require an e levated 
p latform 3 0  fee t  square and 8 fee t  h igh above the surrounding 
mar sh . No f i l l  is required for the se p l a t forms ; there fore , 
there wou ld be no impact on topograp hy . The o ther 4 we l l s  
would require acce s s  roads , but s ince they are located on dry 
prairie land there would be minimal grading and little or no 
fi l ling . 

Addi t ional construction beyond that d i scus sed for the propo sed 
s i te i s  not requi red at  the Sun Termina l  for oil d i s tr ibution 
from Vin ton . The re fore , the re would be no add i t ional impacts 
to landforms or drainage to tho se already d i s cu s sed . 

C. S . 1 . 1 . 2  S o i l s  

On ly minor impacts t o  s o i l s  wou ld be exper ienced dur ing the 
cons truction of we ll  heads and service roads , and impacts 
wou ld be con f ined to the Vinton cons truction s i te . On -s ite 
p ip e l ine con s truction wou ld re sult in mixing o f  the surface 
and s ub s urface layers o f  the Morey-Beaumont s o i l s  pre s en t . 
The se s o i l s  are poorly drained ; there fore , th i s  d i s turbance 
would not a f fe c t  any so i l  structure c r i t i c a l  to dra inage . 
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The con s truct ion o f  dike s , brine pond , and raw wa ter pond wo u ld 
des troy the interna l s tr u c tu re o f  the soi l b u t  not change i t s  
compo s i tion . 

The o i l  d i s tr i b u tion p i pe l ine from Vinton i s  rou ted along the 
boundary of mars h and dry land ; there fore , there are two soi l 
a s sociation s  tha t wou ld be impacted a long this route : the 
Morey-Beaumon t and the Har r i s -fre s h  water ma rsh . The impac t  
that wou ld o c c u r  wou ld b e  a mixing o f  the s ur face and s ub s u r face 
layers and de s truc tion of the s tructu r e  of the s e  two s o i l s ,  b u t  
the impac ts wou ld b e  con fined t o  the pi pe l ine trench . 

The brine di s po s ? l  s ys tem wou ld a l s o  impact the Morey-Be a umont 
and the  Harri s - fresh water mar s h  soi l as sociation . Impac t s  o f  
pipel ine cons tr u c t i on on so i l s  wou ld be s imi lar to those  
d i s cu s sed above for th e oil  pipe l ine . 

Con s tr u c t i on impacts a s soc iated w i th a new tanker dock at  S un 
Terminal have al re ady been d i s c u s sed ( Section C . 3 . l . l ) and are 
not repeated here . 

C . S . l . l . 3  S trat igraphy , Geologic S tructure and Minera l Re sources . 

There wou ld be no impa c t s  to s tratigraphy or geo logic s t r u c t ure 
d uring con s truction at the Vinton s torage s i te , along any o f  
the pipe l ine rou te s  o r  at the terminal and dock f ac i l i tie s .  I t  
i s  unde rs tood that part o f  one s tr u c tural/stratigraphic e l ement 
( the s a l t  dome ) wou ld be removed d u r in g  c avern con s tr u ction , but  
this  doe s  not a lter the de s cription o f  s trati graphic  or s truc tural 
condi tion s . Cons t ruction activities at the s torage s ite wou ld 
not have an impact on the ava i l ab i l ity o f  o i l  produ ced a long 
the f lank s o f  the Vinton dome . No minera l extraction is occu r ­
ring with i n  the area of the p roposed caverns . 
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C . S . l . 2  water 

S i te preparation and cons truction at Vinton wou l d  produce certain 
impacts on the wate r environment .  Subs equent dis cus s ion dea l ing 
wi th the s e  impac ts is  organ i zed in two parts as fol lows : 

• Surface Water 

• Subsurface wate r 

C . S . l . 2 . l  S urface Water 

Each impac t on surface wate r supply or q ua l ity c an be iden t i f ied 
by  the activi t i e s  producing the impact as fol lows : 

Type o f  Impact 

Change in  wate r Supp ly 

Change in  water Qual i ty 

Water S upply 

P roduced By 

withdrawal of Leaching Water 

wi thdrawal of Leaching Water 

Dredging Operations 

Grading , Excavation , and F i l ling 

Mi s ce llaneous Con s truction 
Activit i e s  

A s i gn i f ic ant impact on the s upply or avai lab i l ity o f  surface 
water would re sult f rom the wi thdrawa l of  water for the leach­
i ng operat ion . The point of wi thdrawa l ,  as  indicated in F igure 
C . S - l ,  would be from the Vinton Canal  about 1 . 1 3 mi l e s  e a s t  o f  
Ged Lake . The rate of  wi thdrawa l would be 3 . 4 3 x 1 0 5 bpd ( barre l s  
p e r  day ) o r  1 . 0 0 x 1 0 4 gpm ( gal lons p e r  minute ) . The period o f  
wi thdrawal would extend ove r 1 1 4 4  days ( 3 8  month s )  . 

I f  Vinton Canal served as the sole source o f  leaching water , and 
i f  the cana l were completely i solated from other water bod ie s 
the withdrawal rate noted p revi ous ly would lower the water leve l 
o f  the c anal  . 6 1 5 ft/day ( a s  exp lained in Appendix D . 1 8 ) . Be­
cau s e  the c anal is  conne c ted w i th the I CW , the actua l rate of  
f a l l  of  water would be less  than the va lue noted . As indi cated 
in  F igure C . S -l ,  i nduced currents would s e rve to replen i s h  the 
water wi thdrawn from the cana l . Thus , it  can be seen that e s ­
sentia l l y  a l l  replen i shment water wou ld come indire c tl y  from the 
lCW . 

C . S- 3  
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I f  a l l  rep len i s hment water come s from the I CW via vinton Canal 
under s teady - s tate condition s , a current o f  0 . 0 9 2 9  ft/sec wo uld 
be induced in Vinton Cana l , f lowing northward from the I CW to 
the withdrawal point . To sustain thi s  current , a s  exp lai ned in 
Appendix D . 1 8 ,  the water level at the withdrawal po int would 
drop 0 . 0 1 4 6  feet be low the water leve l at the j unc tion o f  the 
I CW and vinton Canal . In th� segment of the I CW between the 
S ab ine and C a l c a s i e u  River s , flow i s  qenerally from we st  and 
east , and it appears that" tnduced flow cau sed bv wi thdrawal o f  
water in the Vi nton Canal would tend t o  add t o  the exi s t ing 
flow of the l ew .  Rep leni shment water for the l CW would come 
primar i ly from the Sabine River . 

Exi sting f low rate s in  the I CW are not we ll-def ined . F low rates 
in t he S ab ine River * ,  howeve r ,  as  reported in Se ct ion B . 3 . 1 . 2 . 1 , 
ranged from 7 7 4  ft 3/ s e c  to 4 0 , 7 0 0  ft3 / s e c  during the period 
October 1 9 7 4  through September 1 9 7 5 ,  with a mean value of  1 4 , 2 1 0 
ft 3 /sec . The withdrawal rate at Vinton ( 2 2 . 3  f t 3 /sec ) i s  le s s  
than 3 %  o f  the minimum flow i n  the river . 

Water Quality 

As noted previou s ly , the s ur face water s y s t em would be af fected 
by four activ i ti e s  a s  follows : 

• Wi thdrawal o f  Water for Leaching 

• Dredg ing Operation s  

• Grading , Excavat ion , and F i l l ing 

• M i s c e l laneou s  Con s truct i on Activi t i e s  

Wi thdrawal of  Water for Leaching . T h e  water qua l i ty within 
vi nton Cana l  is c le ar ly dependent upon the quality o f  the water 
entering from the rep lenishmen t s ource s . Water q ua l i ty for the 
I CW has been di scus s ed in S e c t ion B . 3 . 1 . 2 . 1 .  As i ndi ca ted in 
Table B . 3- 6 , near the j unction of the Vinton C anal * * , the water 
in the channe l exceeded the EPA numerical c r i teria+ for pho sphoru s , 
ar sen i c , me rcury , toxaphene , l indane , heptachlor , a ldrin , chlor­
dane , dieldrin , endrin and O , P ' - DDT . I n  addition , the level o f  
o i l  and grease , heptachlor , epoxide , methoxych lor and DDT com­
pound s appe ared to po se a pos si ble  problem . I f  the I CW s hould 
be the ini t i a l  repleni shment s ource for Vi nton Cana l , any such 
contaminants in the waterway would be tr ansported into vinton 
Canal . 

* At Ruli f f , Texas 
* * The mouth of B lack Bayou is located between S amp le S tation 7 

and Mi le 1 6 . 5  as shown in F igure D . 4 - 1 .  
+For mar ine aquati c l i fe - given in Appendix D . 3 .  
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Al though a numer i c a l  s a l i n i ty v&lue i s  not ava i l ab l e  for Vinton 
Canal , t he s a l i n i ty is thought to be low , as the c anal  is being 
used for the comme r c i a l  harve s t  o f  freshwater catfi sh ( Rocc a , 
1 9 7 7 ) . Wi thdrawal of  water from the Vi nton Canal wou ld tend to 
increase the s a lin ity b y  drawing water f rom the l CW .  The e f fect 
would be mo s t  s igni fi cant during the dry season . 

Dredging Operations . The dredging wou ld not i nvo lve c ro s s ings 
of  any navigable s treams for the vinton s i te . Th erefore , the 
pipeline dredging would be  for bur i a l  four feet below the stream 
bed ( s )  and bucket dredging would be used . 

Dredging i n  Gray Canal 

The oil p i pe l i ne cros s ing wo uld require pipeline buri a l  acros s 
the 5 0 - foot wide c an a l . The c an a l  i s  not navigab le at  thi s 
point , so a depth of  4 - 5  feet be l ow the c anal  bottom would be  
required . The dredged materi a l  i nvo lved amoun t s  to only about 
1 , 0 0 0  cub i c  yard s . Con s i dering the sma l l  s i z e  of the can a l  at 
thi s point , the dredged mater i a l  would likely be used as back­
f i l l  for the trench af ter the pi pe line is in  p lace . For thi s 
operation the impact should be minima l . The i ncrease in  turbidi ty 
and other e f fe c t s  s hould b e  l oc a l i z ed and o f  s hort duration . 

Dredging i n  Marshes ( South o f  Vinton Dome ) 

Construc ti on o f  the brine d i s po s a l  l i nes t o  the i n j ection wel l s  
would require dredging acros s approximate ly 7 , 0 0 0  feet o f  marsh .  
Thi s would be  a push-di tch type o f  operation and would not require 
a di s po sa l  s it e . About 1 2 5 , 0 0 0  cub i c  yards o f  material would be  
i nvo lved and would be  ut i l i zed for back f i l l  operat ion s . The 
impac t  would be s imi l ar to that expected for the dredging for the 
B l ack Bayou brine d i s p o s a l  pipel i ne ; however ,  the magni tude of 
thi s operat ion wo uld be  much sma l le r . No permanent l o s s  of 
we t lands habi tat would be involved and the impact would be 
temporary . 

A permanent barge canal would be cons tructed . The to tal amount 
of dredge spoi l , 2 4 1 , 0 0 0  cubi c  yards , would be  d i sposed of 
a long the banks of  the canal . Thi rty- five acres of marsh would 
be  p ermanently l o st . 

Grading , Excavation , and Fi l l ing . The s i te preparat ion and 
cons truction activ i ty wou ld i nvolve a s igni f i c ant amount o f  
e arth movemen t  during a 5 -month period . Approximate ly 3 0  
acre s  o f  land would be d i s turbed . Based on the ana ly s i s  pre­
sented i n  Appendix 0 . 1 6 , approximate l y  6 3 0  tons or 6 2 2 . 2  cub i c  
yards of  s ed imen t  would be wa shed into the surf ace water sys tem 
dur ing t he 5 -month period as a result of ero s i on of this  
di s turbed l and by rainfal l .  As s hown in Fi gure C . 5- 2 , all  6 3 0  
ton s wou ld be depo s i ted i n  Ged Lake . Because the s oi l invo lved 
would be a s i l t  l oam , the minimum rate of s e t t l ing would be  
. 0 1 8 6  mm/s e c , as  s hown i n  Figure C . 3 - 9 . 
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Based on the anal ys i s  provided in Append i x  0 . 1 6 ,  the introduction 
o f  such sediment into Ged Lake would increas e  the average leve l 
of  suspended s ol i ds  by 7 . S 6 ppm . The incre a s ed leve l wou ld de­
ve lop ove r the i ni ti al  20 days of  the s ite preparation and con­
s tructi on ac tivi ty , and wou ld pers i st for the rema inder of  the 
S -month period . These hi gher leve l s  wou ld - decrease l i ght 
penetration and al s o  a l ter the water temperature . 

Mi s ce l l ane ous Construction Activi t i e s . Two general type s o f  
pol lutants  (chemical and biologi cal) can be  generated during 
con struction activities at  Vinton . A complete l i s t  of  the 
t ypes of  chemical pol lutants is found in  S e c tion C . 3 . 2 . 3 . 2 .  I n  
genera l , mo s t  probl ems ari s e  from exce s s ive or improper u s e  o f  
indu s t r i a l  and agr icul tura l chemic a l s  on or near the cons truct ion 
s ite . Addi tional prob l ems a r i s e  from improper s torage and d i s ­
p o s a l  operat ion s . 

Biolog i c a l  pol l utants are gener a l ly the re s u l t  o f  poor s ani tary 
condi t i ons at a con s truc t i on s ite . As a r e s u l t , bacteri a l , viral , 
and other organi sms can be  carried into the ne arby water bodies . 
Thes e  po l l utan t s  are de triment a l  to water qua l i t y  and o ther 
organ i sms . A ma j or concern a r i s e s  from re l e a s e  of pathogenic 
organi sms a s s oc i ated with human was te . 

Predi c t i on of  impac t s  due to the se  types of  b iologic a l  and chemical  
pol lutants i s  not fe as ib le because of  the  human e lements involved 
and the p re s ent lack of deta i led des ign information . In  any c a s e , 
the degree o f  po l lution can be  min imi zed by thorough training o f  
con struction pers onn e l  and adherenc e t o  rea sonab l e  housekeeping 
pra c t i ce s . I f  s uch prac t i c e s  are ut i l i z ed the re would be no 
s igni f i cant impact . 

C . S . l . 2 . 2  Subsurface Water 

The only s ign i fi cant impact on the subsurface water s y stem would 
result from the inj ect ion of  brine into the deep aqu i fe r s . 
Duri ng the pro c e s s  of  l eaching at the Vinton fac i l i ty , 2 3 0  ppt 
b r ine would be produced at a rate o f  approximate ly 3 9 S , 0 0 0  bpd 
or 1 1 , S O O  gpm over a 3 8 -month period . Current de s i gn c a l l s  for 
the di spos a l  of the brine by mean s o f  1 0  brine- i n j e ct ion we l l s , 
a s  de s cribed i n  S e c tion A . 6 . 4 . 1 . 4 . I n j ection depths would range 
from 3 , 0 0 0  to 7 , 0 0 0  fee t . The locat ion o f  the brine dispo s a l  
f i e ld is indicated in F i gure C . S - 3 . 

The d i s p o s a l  o f  the b rine f r om the leaching proce s s  at the Vinton 
s i t e  would invo lve 3 9 , S O O  bbl/day ( l l S O  gpm) per we l l . Thi s in­
j ec tion rate is approximate ly seven time s the re-inj ect ion rates 
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for t he E a s t  Texas o i l  f i e l d s  ( McWi l l i ams , 1 9 7 2 ) . The po­
tential envi ronmental impacts a s soc iated w i t h  sub surface 
brine disposal  are : 

• contamination of  fre s h  ground water or s ur face 
water 

• e arthquak e s  

• interference with  o i l  and gas production 

Con tamination of Fre s h  Ground Water or Surface Water . Under 
certain conditions due to e ither aqui fer fracture or leakage , 
fre s h  ground water or fre s h  surface water may be contaminated 
by the brine i n j ected into the deep aqui fer . S ub sequent d i s ­
c us s ion i s  concerned wi t h  s u c h  pos s ib i l i t i e s . 

The Po s s ibi l ity o f  Aqui fer Fracture 

A reservoir s a t i s factory for subsurface Wdste disposal mu s t  
po s s e s s adequate volume and h ave imperme able strata above and 
below the s torage layer . Exce s s ive pres sure bui ldup could lead 
to fracture of  such s trata and l o s s  o f  containment . Pre s s ure 
bui ldup depends upon : 

• the aquifer s i ze , 

• the pumping rate , 

• the quantity o f  waste f luid , 

• the aquifer poro s i ty , 

• the aqui f er p erme ab i l i ty , and 

• cl ogging agents in the waste such as col loids 
or mater i a l s  wh i c h  support bacte rial growt h . 

In s ome are as , l ateral interconnec t ions between aqu i fers provide 
very large re s ervo i r  c apac i t ie s . S u c h  interconnec t ions may often 
be demonstrated by e lectric we l l  log s *  in separated we l l s . 

* E lectric logs are strip c har t s  p l otting e lectric a l  res i s tivity 
of  the earth ve rsus dept h , thus ide n f i fy ing type s o f  geo logical 
s trata . One log is  norma l ly gen erated for each we l l  dri l led . 
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Negat ive ind i c a t ions b y  e lectric log data ( such a s  tho s e  en­
countered at  the current s ite ) do not prove that re servoi r  
capac i ty i s  sma l l  but s trongly sugge s t  c aution i n  e s t imat ing 
c apac ity . 

As noted i n  Sec tion B . 3 . 3 . 2 . 2 , corre lation* o f  individual sands 
in  the br ine di sposal are a was not po s s ible . In  the interval 
between 3 0 0 0  and 7 0 0 0  feet , however , sand beds with thickne s s e s  
f rom 1 0 0 t o  1 5 0  feet were detected . The lateral extent o f  each 
such sand and the interconne c t ions between s ands are unknown . I t  
appears rea sonab le t o  a s sume , however , that a t  lea s t  ten separate 
sand beds occur in the depth interval under s tudy . Based on such 
a s s umpt ion s for each inj e c t ion we ll  there wo uld be a separate sand 
a t  least 1 0 0  feet thick . 

A S describ ed i n  Appendix 0 . 1 9  an ana ly s i s  has been carried out to 
de termine the pre s sure buildup in an aqui fer 1 0 0  feet thi ck due to 
the i n j ection of brine . The a s sumed characte r i s t i c s  of the aquifer 
a re  provided i n  Table  C . 5- 1 .  As  noted in the tab le the hor i z ontal 
area of the aqui fer was not he ld constant . I n s tead , a ser ie s of  
values were u sed , ranging from 3 to  40  square mi le s . The ob j ec t ive " 
in u s ing a s e r i e s  o f  values was to determine the min imum s i z e aq u i fer 
c apable of  accepting the  b r ine at  the  rate a lready noted , wi thout 
r i s k  of aqui fe r fracture . In  carrying out the analy s i s , a llowance 
was a l so made for the addit ional brine to be i n j e c ted into the sand 
dur ing each fi l l  c y c l e . During the entire period the aqu i fer was 
a s s umed to be to tally i so lated from other aq u i fe r s , e s senti a l ly 
repre senting the wor s t  case . 

The results  o f  the ana lysi s a s  pre sented in Figure C . 5 - 4 ,  ind i c ate 
that the aqu i f e r  mu s t  have a minimum hor i z ontal area of approxi ­
mate ly 3 2  square mi l e s  to avoid aqui fer frac ture . In  order t o  
p rovide some margi n o f  safety a 3 6 - square mi le aqu i fer i s  nec e s sary . 
The tran sient pre s sure buildup for such an aqui fer at the bottom 
of the we l l  bore i s  dep ic ted in Figure C . S - 5 .  As indicated in  
t he fi gure the  p re s sure would continuo u s l y  increase during the 
inj e c t ion proce s s , reaching a maximum value of 3 5 4 3 p s ig after 
1 1 4 4  day s . with the c e s s at ion o f  i n j e c t ion the pres sure would 
begin to dec rease , reac hing an equi librium va lue of  3 2 6 6  p s ig 
a f ter 5 5  day s . Be cause the aqui f e r  is a s sumed to be  i so l ated 

*------------------------------------------------------------------------------

T he correlati on o f  sand b ed s  con s i s t s  o f  s tudying the e lectric 
logs from a numbe r  o f  we l l s  in  a given a re a  and determining 
whether or not wi thin some spe c i fic  interval of depth the same 
sand bed i s  p re sent at seve ral di f ferent we ll s i te s . The ave rage 
thi ckne s s  and hor i z ontal dimen s i ons of the s and bed can be  approx i­
mat el y e stabli shed in thi s manner .  
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Tabl e C . S -l . Character i s t i c s  o f  P l i oc ene-Miocene Aqu i fe r s  
in  the V i c i ni ty o f  Vinton . 

I ndividual Re s ervoir Charac teri s t i c s  

Hor i z onta l Area 

DeI-'th 

Thi ckne s s  

Initial  Pres sure 

Norma l Pre s s ure Gradient 

Fracture Pres s ure Gradient 

Temperature 

Poro s i ty 

Permeab i l i ty 

We l l  Condi t ions 

Diame ter 

Surface F low Ra te 

F luid P ropert i e s  

* 

V i s c o s i ty 

Compre s s i b i l i ty ( e f fec tive ) * 

Den s i ty 

Inc l ude s water and rock 

C . S - 1 2  

3 - 4 0  square mi les  

S , O O O  feet 

1 0 0  feet 

2 , S O O  p s i g  

. S  p s i/ft  

. 7 S p s i/ft 

S 4 ° C  ( l 3 0 ° F )  

3 3 %  

1 .  0 0  darc i e s  

1 0  inche s 

3 9 , S O O  bpd 

O . S  centipo i ses  

1 0 - S p s i  

1 0 . 0  pound/gal 
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thi s equi l ibri um pres sure would be maintained unti l  brine 
inj e ct ion i s  re sumed during subs equent re f i l l  cyc le s ,  de s cribed 
in  S ec tion C . S . 2 . 2 . 2 .  

I n  arriving at the p receding results certain a s sump tions per­
ta ining to we l l -clogging were made . F ir s t ,  no depo s i t  o f  s l ightly 
insoluble material in the brine was  a s s umed present to c log up 
the porous forma tions about the we l l  bot toms . ( The b rine s e t t l ing 
t ank may e l iminate thi s  prob lem . )  It was a l s o  a s s umed that no 
bio logical growth wo uld render the porous sand s  impermeable . 

The a s s umpt i on s  noted were nec e s sary because o f  the current lack 
of da ta to permi t mo re detailed computat ions . S uch computat ion s 
cannot be performed unt i l  comp l e te chemical and b io logical analyses  
have been conducted on t he brine to  be i n j e cted and a l s o  on the 
water with the aqui fer . S uch analy s e s  are nec e s sary because o f  
three potential prob l em are as : 

( 1 )  Incompat ibi l i t y  o f  water s  

(2 ) water-sen s i t ive format ion s 

( 3 )  Water q ua l i ty cons iderat ions 

A d i s c u s s ion of the s e  p rob lem areas is p rovided in Appendix D . 2 0 .  

In s ummary , wi th respect to the p o s s ib i l i ty o f  aqui fer fracture , 
t he ava i l ab l e  data indi cate that the deep aqui fers are suitab l e  
for br ine d i sposal i f  t h e  s and s ( l O O - foot or thicke r )  w i thin such 
aqui fers extend over th i rt y  s i � square m i l e s  or greater . Additional 
study would be neces sary to estab l i sh the actual extent o f  such s ands , 

The P o s s ibi l i ty o f  Aqui f e r  Leakage 

I n  addition to contamination by aqu i fer frac ture , f re sh ground water 
may be contaminated by leakage through unknown aq ui fer connections 
or faults , poorly p l ugged abandoned we l l s , and well b lowout . S ur­
f ac e water i s  mos t  l ike ly to  be contaminated through poorly p lugged 
abandoned wel l s  or we l l  b lowout . The danger of b lowout may be min i ­
mi z ed by u s ing den s e  mud as a p lugging agent i f  the haz ard i s  known . 

A s  noted in Appendix D . 2 l ,  the pos s i b i l i ty e x i s t s  that brine in­
j ec t ion could c ause po l lut ion of  shal low fre sh ground water z ones 
if  abandoned we l l s  near the Vinton fac i l i ty permit flow to sha llow 
aqu i fe r s  ( such a s  the Chi�ot aqui fer ) f rom the brine i n j e c tion 
zone . Thi s could o cc ur if the o ld we l l  c a s ings are corroded and 
a re therefore open in both the f re sh water aqu ifers and brine in­
j ec t ion z one s . Within two mi l e s  north of  the d i sposal s i te 6 1 
abandoned we l l s  are located , and within one to two mi le s south o f  
the s i te , two such wel l s  are located . 
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P rior to brine inj ection ,the records o f  a l l  abandoned wel l s  within 
a 3 . 5 -mi l e  radius of the d i sposal s i te should be examined .  
Any wel l  whose rec ord suggests the use o f  improper p lugging pro­
c edure s  s hould be replugged . Based on the a ssumption tnat the 
preceding s teps are fol lowed , the worst  c a se envi s ioned would 
involve leakage through an undetected c rack in the plug of one 
o f  the abandoned wel l s . An ana ly s i s i s  pre sented in Appendix 
D . 2 1, for such a case , with a crack . 0 1 i nches wide and extending 
over 2 5 %  of the wel l  bore perimeter .  The re sults of the ana ly s i s 
indicate that the total amount o f  leakage into shal low , fresh 
water aqui fers ( 4 0 0  - 8 0 0  feet deep ) would be le s s  than 1 4 0 0  bar­
re l s  of brine over a p eriod of 3 0 0 0  day s . This amount of brine 
is not cons idered significan t .  

I n  summa ry , i f  an adequate system o f  checking the records o f ·  
abandoned we l l s  i n  the vicinity o f  the Vinton s i te i s  followed 
and i f  improperly p lugged wel l s  are identified and rep lugged , 
the possible imp ac t  o f  leakage s hould be minima l . 

Earthquake s .  E arthquake s  may be induced by faults being lubricated 
by fluid inj ection . There is documented evidence of earthquakes 
being triggered as a re sult o f  subsurface in j ection of fluid accom­
panied by an increase in inj ection res ervoi r pres sure . The two known 
cases  o f  thi s phenomenon have occurred in Colorado in an are a o f  
high natural rock s tre s s . One occurred n e a r  Denver and was a s ­
sociated with a d i sposa l well that i n j e cted liquid waste from 
the Rocky Mountain Arsena l . The other occurred near Rangly , Col­
o rado and was a s soc iated wi th a water f lood in the Rangly o i l  
field . The mechanism caus ing the earthquake i s  not wel l  under­
stood . However , a l l  thos e  who have studi ed the problem agree 
that the exi stence of high natural earth s tre ss  as in  Colorado , 
Wyoming , and Cali forni a  i s  a prerequi s i te . I n  the Texas-Lou i s i ana 
Gul f Coast the natural earth stress  i s  low .  Thi s  region i s  a 
tectonically relaxed area characteri zed almo s t  exc lusively by 
normal faulting ( no reverse or overthrus t  faults ) . Numerous water 
f lood and l iquid waste inj ection s ites have been in ope ration 
a long the Loui s iana-Texas Gul f  Coast for many years without re­
ported o ccurrenc e s  o f  earthquakes . There fore , i t  wou ld appear 
that earthquake occurrence in the vicinity of the Vinton Dome 
is highly unlikely . 
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Interference w i th O i l  and Gas product ion . Brine d i sp o s a l  at 
vi n ton s hould not adve r s e ly affect exi sting oil and gas pro­
duct ion . The proposed z one o f  brine i nj ecti on , from 3 , 0 0 0  
to 7 , 0 0 0  feet , l i e s  wi thin the o i l  and gas producing interv a l  
( 1 , 9 0 0 - 1 1 , 7 2 0  feet ) . Tho s e  areas w i t h  t h e  great e s t  den s ity 
of producing we lls  are gene ra l ly o ne  to two miles or more 
north o f  the proposed l ine o f  d i s posal we lls * .  The des ign 
o f  the di spos a l  wells mus t  pre c lude inadvertant i nj ect ion o f  
br ine into o i l  and gas re s ervo irs , according to Loui s i ana 
law . The s ame s tate rules and regulations proh ib i t  intentional 
inj ection , except when pres cribed procedure s are fol lowed . 
When such p rocedures are sati s fi ed , the brine s e rves as a water 
drive f or the reservoir . Thus , if the inj ection we l l  des ign 
s a t i s f i e s  Louis iana law no reduction i n  oi l and gas production 
would oc cur . There ex i s t s  the po s s ibi l i ty , however , that the 
rate o f  production and l i fetime o f  indiv idual we l l s  might be 
chanqed . Thu s , some we l l s  might provide a greater y i e l d  than 
origina l l y  pro j ec ted , whi l e  others provide a l e s ser yield . 
Further s tudy l S  nece s s ary to res o lve th i s  que s t ion . 

*Thirty- five produc ing o i l  and gas we lls  are located one 
to two miles  north of the d i s p o s a l  s it e . 
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C . S . l . 3  Air Qual i ty 

C. S . l . 3 . 1  S o u r c e s  o f  Em i s s io n s  

T h e  co n s t r u c t i o n  o f  t h e  pr opo s e d  o i l s t o r a g e  fac i l i t y a t  
V i nton  wo u l d  r e s u l t  i n  combu s t i o n and f ug i t i v e  em i s s i o n s  
al ong t h e  p i p e l i ne r i g h t - o f-way and at the dome and S u n  
T e rm i na l  l o c a t i o ns . Many o f  t h e s e  emi s s i o n s  wo u l d  be 
i n s ig n i f icant and w o u l d  e x e r t  a neg l i g i b l e  impact on 
l o c al amb i ent a i r  qual i ty .  A l i s t  of emi s s ion 
s o u r ces  ex i s t i ng d u r i ng s i t e  cons t r u ct i on act iv i t i e s  
fol l ows : 

• S i t e  P r e pa r a t i on  
• Unpav e d  Roads 
• Paved Road s  
• H eavy-D u ty , D i e s e l - P ow e r ed E q u i pment 
• L i g h t- D u ty Ve h i c l e s  
• D r i l l  R ig s  
• S t o r ag e T ank  P r ep a r a t i o n  

a .  S u r face Gr i nd i ng 
b .  Pa i n t and /o r P r ime r Appl i c a t i on 

A deta i l ed d i s c u s s i on o f  t h e s e  em i s s i on s o u r ce s  and the i r  
c h a r a c t e r i s t i c s  i s  con t a i ne d  i n  S e ct i on C . 3 . 1 . 3 . 1 .  Annu a l  
tonnag e em i s s i o n  r a tes  f r om t h e s e  s ou r c e s  ar e s umma r i z e d  i n  
T a b l e  C. S - 2 . 

C . S . l . 3 . 2  Em i s s i o n  Cont r o l  Techno l o g i e s  

T h e  em i s s i o n  cont r o l  technolog i es that wou l d  b e  appl i ca b l e  
t o  V i nton SPR f ac i l i t i e s  a r e  the same as th o s e  d e s c r i be d  
i n  S ect i o n  C . 3 . 1 . 3 . 2 .  

C . S . l . 3 . 3  Em i s s i o n  Reg u l a t i o n s  and S t and a r d s  

T h e  em i s s i on  r e g u l a t i o ns and s tand a r d s  appl i c ab l e  to V i nton 
SPR fa c i l i t i e s  ar e d i s c u s s e d  and co n t a i ne d  in S ect i on 
C . 3 . 1 . 3 . 3 .  

C . S . l . 3 . 4  A i r  Qual i ty Impact 

The s h o r t-t erm and long - t e rm mo d e l i ng appr oaches u t i l i z e d  i n  
t h e  a s s e s sment o f  Vi nton a i r  qual i ty imp a c t s  ar e t h e  
same as t h o s e  d i s cu s s e d  i n  S e ct i o n C . 3 . 1 . 3 . 4 .  
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Table C. 5 - 2  

Annual Ton n age Emi s s i o n  Rat es 
At V i n t on Dur ing Construct ion * 

Annual * *  Emi ss io n s  ( �o n s ) 
Source o r  Act i v j ty  

HC P a  S02 N02 

S i te Prepar at ion - 37 30 - -

Unpaved Roads - 2 02 - -

Paved Roads - 0 . 5  - -

Heavy Dut y ,  D i e s e l
( l ) 0 . 5  0 . 3  0 . 5  7 . 4  Powered Equ ipmen t  

Light -Dut y Veh i c l e s  0 . 2 0 . 0 3 0 . 01 0 . 3 

Dr i l l  R i g s  9 . 9  9 . 0 8 . 1 1 26 
-

Sur f a c e  Gr i nd i n g  Tanks - 3 . 1  - -

Pa i n t i n g  - Tanks ( 2 ) 5 . 3  - - -

Total - Con s t ruc t io n  1 6  3945 9 1 34 

CO 

-

-

-

1 . 4 

2 . 6  

2 7 

-

-

3 1  

* 
I nc l udes c o n s t ruct ion ac t i v i t ie s  at dome and t ermi nal  s i t e s  and a long 
p ip e l i n e  r i ght -o f -way 

* *  
I f  act i v i t y  p e r s i s t s  f o r  l e s s  than a year ( e . g .  p a i n t ing - tanks ) than 
to t a l  emi ss i o n s  for this  sho r t er period are  l i s t ed 

1 .  The dome and t erm i n a l  s i t e s  c o n s i dered a s  i n d ependen t c o n s t ruc t i o n  
s i t e s  o f  equal magn i tude . 

2 .  Two c o a t s  o f  p a i n t  



The greate s t  impact o n  local  ambient a i r  qual i ty would be 
due to tank preparation and l and prepara tion ac tivi t i e s . 
At the dome three sma l l  tanks wou ld be requ ired ( S ee Figure 
A . 6 - 6 , Appendix A ) , whi l e  three 2 0 0 , 0 0 0  barrel o i l  surge 
tanks wo uld be required at the Sun Terminal , regard l e s s  
of  which c a nd id a te s i te or s i t e s  are deve loped . S ho r t- term 
mode l i ng o f  tank surface preparation i nd i c a tes  that the 
2 4 -hour par ticulate s tandard would be ex ceeded out to a 
downwind d i s tance of  1 k i l ometer, or  we l l  within probab le 
p l an t  s i te boundarie s . The app l i cation o f  p ai n t  wou ld 
re sul t  in exceeding t h e  3 - hour NMHC s tandard out to a down­
wind d i s tance of approx ima tely 4 k i l ome te r s  as i nd i c a ted i n  
F igure C . S - 6 . F igure C . S - 6  pre s ents cond i tions a t  the 
Sun Termi na l , but the d i s tribution i s  a l s o  pertinent to the 
dome s i te . The maximum f requency of vio l a t ion would amount 
to roughly 1 percent of the time annual ly , and would occur 
to the we s t  o f  the dome and Sun Terminal s i te s . The predi c ted 
frequency of violations  is b a s ed upon the u s e  of  annual 
meteoro logic a l  data . The ac tual pain t i ng proc e s s  would 
require l e s s  than one month at  each locatio n , and the ac tual 
impac t would be  a func tion of the me teorological  cond i tions 
dur i ng that per iod . Depending upon ac tual me teorological 
cond i t ions , the indicated violations may be l imi ted to 
probabl e  plant s i te boundari e s . 

Long- term or annual po l lutant ground leve l conc e n trations 
wou ld be  i n s igni ficant for cons truction-phase activities 
with the excep tion of large-scale  land- c learing operations 
at the dome a nd Sun Terminal locations . The mode l i ng r e s u l t s  
are pre s e n ted i n  Figures C . S - 7  and C . S- 8 , a n d  they indic a te 
that the Feder a l  Primary S tandard for par ticulate s  wou ld be 
exceeded wi th i n  approximate ly 1 k i lome ter o f  the cons tru c t ion 
area s  a t  the S un Terminal and dome s i te , respective l y . 

The rema inder o f  the cons truc tion phase  sources are mob i le 
and are fairly wide l y d i s tr ibuted . As a resu l t ,  their 
impact on amb ient air qual i ty tends to be very local and of 
a shor t durati o n . Such sources inc lude veh icular usage 
and fugi tive dus t l o s s e s  f rom pro j ec t  roadways .  
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C . 5 . l . 4  No i se 

Cons truct ion activ i ty a s so c ia ted with the deve lopment of  the 
Vinton s a l t  dome a lternative to the We s t  Hackberry expan sion 
may a f f e c t  ambient noise leve l s  at  the s torage s i te and in 
adj acent areas where construct ion would be requi red in con­
j unction with the s ite preparat ion . The principal areas which 
have been iden t i f ied for cons truction activities are : 

1 .  Oi l S torage S i te Are a  

2 .  P i pe l ine Corridors  

3 .  Brine Di spo s a l  Area 

4 .  Terminal and Doc k Area 

An a s s e s sment of noise impacts at the se locations i s  given in 
the paragraphs which f o l low . For an exp l anation o f  termino logy , 
propagation mode l ,  and noi se impact guide lines , see Append ix F .  

O i l  S torage S i te Area 

The deve lopment of Vinton s al t  dome a s  an a l ternative to the 
proposed expans i on at We s t  Hackberry wo uld require c reation 
o f  s i x  caverns on a 2 4 0- acre s i te loc ated approximate ly 3 m i l e s  
south of  Vin ton , Loui s i an a .  The exi sting s i te i s  undeve loped 
and would require construct i on of a control plant whi ch would 
inc lude o f f i ce , contro l , pump , repair and l aboratory bui lding s . 
Approximate ly one mile o f  roadway construc t ion i s  p l anned re­
quiring a min imum of c le aring and grading . Raw water intake 
would require s ome dredg ing at the Vinton drainage c anal  
approximately one mi le e a s t  of  the s i te . The contributing noi se 
sources at t he s torage s i te area dur ing s ite preparation would 
be truck s ,  earthmov ing equipment , compre s sors , dri l l ing rigs , 
impact equipmen t ,  concrete mixers and general cons truction 
related equipment . Noise leve l s  typ i c a l  o f  thi s  equipment are 
given in Tab l e  F - 2  of  Appendix F .  The eva luation o f  the con­
s truct ion noi s e  s ources indi cates that di e s e l  engines would 
provide the mos t  cons i stent source of noise , and that impact 
and dri l l ing equipment would c reate the peak sound leve ls . 

As s umi ng 2 4 -hour dri l ling acti v i ty o f  two dri l l  r i gs , i t  i s  
e s t imated th at th e equivalent s ound leve l contribution ( Le g ) 
o f  the s i te preparat i on ac tivi ty would be no more than 5 5  
decibe l s  ( db )  at  2 , 0 0 0  fee t  from the center o f  the s i te .  
Th e contribution of  storage s i te cons truction activ i ty 
to annual day-n ight leve l s  ( Ldn ) a s s uming 6 months of 
dr i l l ing activi ty i s  e s timated to be no mroe than 5 5  db 
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at 2 , 0 0 0  feet f r om the ce n t e r  of  the s i te . T h e r e  i s  an es tate 
h o u s e owned by the G r ay fam i ly located west of  the lake and 
j u st nor th of th e s a l t  dome . I t  i s  l i k ely that con s t r u ct ion 
act ivity would affect  amb i e nt noise le ve l s  on  the G r ay 
p r oper ty du r ing s i t e  p r ep a r a tion . 

P i pel ine C o r r i do r s  

The cons truct ion o f  t hree p i p e l i n e s  would b e  requi red for servicing 
the Vinton s torage s i te . h 7 -mi le  long pipe l i ne would be used 
for oil d i s tribution and wou ld conn e ct  with the propos ed We s t  
Hackbe rry- S un Termi n a l  p i p e l i n e  a t  a point southwe s t  o f  the 
Vinton dome . Other pipelines  required would b e  for water 
s upply ( 1 . 5 )  mi l e s  and for brine di spos al ( 2 . 7 5 mi l e s ) .  Th e 
areas traver sed by the proposed pipe l ine are on so lid ground s o  
that conventi onal p i pe l ine con struct ion techniques woul d  b e  
emp loyed . Tab le  F- 2 i n  Appendix F shows n o i s e  leve l s  for 
equipment typical ly used for pipe l in e  cons truct ion . As s umi ng 
daytime activi ty only , it is  e s timated that pipeline con struction 
noi s e  wo uld contribute no more than 55 db to the equivalent 
sound level ( Ldn ) at a d is tan ce o f  5 0 0  feet from the p ipe line 
ri ght-of-way . The annual ( Ldn ) leve l s  a long the pipel ine are 
not expec ted to be  af fected b ec ause o f  the rel ative ly s hort 
period o f  con struct ion activity at speci f i c  s i te s . 

B r ine Di spo sal Area 

The c u r rent  p l an f o r  b r i ne di spo s a l  would requ ire the 10  brine 
di s p o s a l  we l l s  be dr i l l ed at a s i te ( see F i g u r e  C . 5 - 1 ) app r oxi­
mate ly 2 miles  s o u th of  the o i l  s t o r age are a . I t  i s  an t i c i ­
pated t h a t  d r i l l - r ig equipment would be emp loyed day a n d  n i ght 
du r i ng d r i l l  ope r at ions . In add i t ion , dr edg i ng ope r a t ions 
would r eq u i r e  a ba r g e  canal fo r acc e s s . The amo u n t  o f  ma ter ial 
to be removed for the canal would be abo u t  2 4 1 , 0 0 0  c u bic 
yar d s . No i s e lev e l s  f r om conventional dr i l l i ng equ ipme nt 
r e ach leve l s  of  9 5  abA at 5 0  fee t .  The c o n s t r u c t i o n  ac t i v i ty 
fo r th e br ine d i s p o s al are a  i s  s cheduled to o ccur over a 1 5 -
month pe r i od . The n o i s e  impac t ( Ldn > 5 5 )  i s  e s t imated t o  
e xtend app r o ximately 1 8 0 0  feet f r om the d r i l l i ng s i te s ; 
h oweve r , the dr i l l i ng s i te s  are i n  remo te area s  and noi se  
f r om th e ac tivity s h o u ld h ave l i ttle  e ff e ct  on r e s idence s . 
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T e r m i nal and D o c k  A r e a  

T h e  S u n T e r m i n a l  a n d  d o c k  a t  Neder land deve loped under 
t h e  E S R  d e v e l opment at We s t  Hac k be r r y  wo u l d  a l s o  be u s ed 
f o r  the V i nton s i te .  No  chang e s  i n  termi nal and d o c k  
c o ns tr u c t i o n f r om th o s e  r e q u i r e d  b y  the e xpans i o n  at t h e  
W e s t  H a ck be r r y a r e  ant i c i p ated . No i s e a s s e s sment f o r  that 
e xpan s i o n  i s  contai ned in s e c t i on C . 3 . l . 4 .  

S umma r y  o f  No i s e I mpac t s  

No i se impacts from the con struction a s s o c i ated with the 
s i te preparation at Vinton are s ummari zed in Tab le C . S - 3 . 
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Table C . 5 - 3 . S umma ry o f  S ound Leve l Con t r i bu t i o n s  ( d b) 
f r om C o n s t r u c t i o n Ac t i v i t ie s  f o r  the 

V i n t on A l te r na t ive  

D i s t ance f r om 
Cons t r u c t i o n  S i te Leg Ldn C e n t e r  o f  S i te 

S to r age S i te A r e a  < 5 5 < 5 5  2 , 0 0 0 ' 

P i pe l i ne Co r r i d o r s *  < 5 5  < 5 5  5 0 0 ' 

B r i ne D i sp o s al A r e a  < 5 5 < 5 5  1 , 8 0 0 '  

* A s s ume s day t ime act i v i ty only . 
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C . 5 . 1 . 5  Species  and E co sy s tems 

C . 5 . 1 . 5 . 1  D i splacement/Leaching Water S y stem Impacts 

The intake  s truc ture for the d i s p lacement/leaching water sys tem 
would be loc ated i n  a sma l l  inlet dreoged from the wes t  b ank 
o f  the Vi n ton drainage canal . This inlet would be ad j acent 
to a light-du ty road which runs f rom the vicini ty of the dome 
to the c anal . The area around this road where it meets the 
V i n ton Canal has already been s ig n i f i cantly altered by grading 
operati on s . The i ntake s tation , inc luding the dredged c an a l , 
would requ i re one acre o f  land . 

When cons truct ion o f  the i ntake s truc ture begins , gras s e s  
and sma l l  shrubs which are pres ently growi ng o n  the spoil  
banks would be  k i l led . This vegetation repre s en ts an  e ar ly 
succe s s i onal  s tage of p l ant growth which invaded d i s turbed 
areas . An add itional are a , 1 0 0  to 2 0 0  f t  surrounding the 
i ntake s tation , would a l s o  be s econdari ly a l te red due to 
cons truc t io n  activities around the s i te .  Mos t  o f  thi s  area 
would revegetate with native gra s s e s  in the fol lowin g  g rowing 
s ea s on . 

A maj or but local i z ed and short-term imp act in  the creation o f  
the inlet would b e  the remova l  o f  approximately 8 , 0 6 0  cubic yards 
of materi a l , resulting in temporar i l y  increased turbidity in 
the water o f  the c ana l . Al though the canal i s  c l a s s i f ied as 
tidal ( i . e . , under t idal in fluen ce s )  with a generally north to 
s outh f low , there i s  very little surface wate r  moveme nt . This 
would c au s e  suspended solids from inlet dredg ing to s ettle out 
very s lowly . Fi s h s pe c i e s  such a s  s un f i s h  ( Lepomi s spp . ) and 
bas s ( Mi cropterus s pp . ) which i nhab i t  the canal would be repe lled 
by this p arti cul ate pol lution unt i l  tolerab l e  conditions are 
regaine� gener ally within 3 - 4  weeks a f ter dredging and 
con s truc t ion cease s . 

The raw water s y s tem pipeli ne from the intaKe s tructur e  to the 
central p lant area would i nvolve the initi a l  removal o f  vegeta­
tion f rom 2 0  acres of s ur face land . Of  thi s  2 0  acre s , 4 . 4  
acres i s  now being used a s  pastureland , 9 . 8  acres i s  covered 
in native gras s e s  and shrubs and 5 . 8  acres i s  fores ted . 
Potential b e e f  cattle production resulting from the removal 
of the p a s ture l and is e s timated at a los s  of $ 2 7 2 /ac re/year 
or $ 1 , 1 9 7  for one year . Af ter r evege tation of the altered 
pa sture land with gra s s e s , the area would again be productive 
for cattle rai s ing . The 9 . 8  acres o f  native gras s e s  and shrubs , 
much o f  whi ch border s a li ght duty road , i s  a highly produc tive 
hab i tat for ne s ti ng , feeding and protection f or numerous species  
o f  sma ll  s ongbi rds and rodents . Dur ing con s truc tion the 
vegetation would be removed , making the area es s entially unu s able 
to wi ld l i f e . Much the s ame s ituation would occur with the 
removal of the 5 . 8  acres of fore s t  cover . Exis ting fores t  land 
in the tidal bas i n  area s  i s  rapid ly d iminis hing due mainly 
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to the s e  area s' being converted to agr icultural u s e s . The s e  
fores ted ar eas are uti l i zed b y  several spec i e s  o f  wood warbl er s , 
v ireo s , and nuthatche s .  The se  b i rds do not frequent marshe s or 
gra s s l and . 

C . S . l . S . 2  Brine Di s po sa l  System Impact s  

The br ine d i s p o s a l  are a i s  l oc ated approximatel y  two mi l e s  south 
of the dome and would  be compo sed o f  a l i near array of ten wel l s  
spaced a t  1 0 0 0- foot interva l s .  Adj acent to the we l l s , a 2 . 2  
mi le- long b arge c an a l  would be constructed for dri l l i ng and 
servici ng in the we l l  are a .  N o  l and f i l l  would b e  required for 
the we l l  head p latform s , but a con s iderable amount of earth 
movement is ant i c ipated in  d igging the 1 . 5  m i l e  brine l ine 
c onnec ting the we l l s  and digging the 2 . 2-mi l e  servic ing c ana l . 
Approximately 2 4 1 , 0 0 0  c ub i c  yards o f  material wou l d  be removed 
during the con struction o f  the serv i c ing c anal/ and the di sp o s a l  
o f  thi s  dredged mater i a l  along the b ank s o f  the c a n a l  would 
require 35  acres o f  mar sh . S i l tation and turbi d i ty o f  mar s h  
waters wou ld occur dur ing con s truc t ion o f  the c anal , with the 
greate s t  impact s  d irected to benthi c form s  which wou ld e xper ience 
s u ffocation . Mob i l e  forms such a s  adult i ns e c t s , water snake s ,  
and sma l l  f i sh would temporari ly move out o f  the area unti l 
the turbi d i ty sub s i de s , when they would again re turn . When 
the c onnection between the se rvi cing canal and the Vinton canal 
is c omp l eted , i t  i s  anticipated that the turbi d  water s in the 
s ervi c e  canal woul d  d i sperse into the Vin ton c anal both north 
and s outh from the point o f  connec t ion . The impacts related to 
thi s d i s persa l  would be s imi lar in qua l i ty and magni tude to the 
digging o f  the raw water i ntake inlet located 1 . 5 m i l e s  north 
of the s ervice c ana l . 

The brine pipel ine would be laid par a l l e l  to the l each ing/d i s­
placement l ine for a d i s tanc e o f  1 . 2 5 m i l e s  a fter the l ines 
l eave the p l ant are a . The impacts described in S e c tion C . S . l . S . l  
for thi s common route wou l d  apply here a l s o . After the brine 
l ine l e ave s the c ommon route with the l eaching/d i s p l acement l i ne 
i t  wou ld pas s throuah 1 . 5  mile s o f  ara s s l and and shrub hab i ta� 
arriving at the disposal we l l  area . Approximately twenty- f ive 
acres o f  dry land would be altered by construction of the brine 
p ipe l i ne . Of thi s twenty- f ive acre s ,  e leven acres are in  the 
common ri ght-of-way with the leaching/d i s p lacement l ine and 
fourteen acres are inc l uded in the s ingle l ine to the brine 
fie l d . During construc tion o f  the brine di s po sa l  f ield, s i x  acre s 
o f  dry l and and twenty-two acres o f  mar sh would be a l tered . 
The s ix acres o f  dry land are in  gra s s l and and s hrubs wh ich blend 
into the twenty-two acre s of fresh water mar sh . 
Impacts r e l ated to con s truction o f  p ipe l ines in  mar sh and 
ara s s l and have been descr ibed in  deta i l  in Sections C . 3 . 1 . S  and 
C . 4 . 1 . S .  I n  general ,  earth -moving activ i t i e s  in  the marshland 
s outh of the dome would increas e turbidity and add nutrients 
to the aquatic envi ronment . Th i s  influx of nutrients i s  
expec ted t o  increase phytopl ankton , per iphyton , and macrophyte 
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production where they are not cove red by f i l l . Benthic 
i nvertebrates i n  the turbid waters would be affected to varying 
degree s . S na i l s  and b ivalve mol lusks wou ld experience g i l l  
abras ion due t o  the part i c le s  in  s uspens ion , and c ou l d  
s uf focate i f  c overed with s i lt . F i s h  tend t o  move o u t  o f  the 
area to l e s s  turbid envi ronmen ts . Movemen t  back i nto 
marsh wate r  not app rec iab l y  affected by s i ltation would . 
occur within three to four week s after dredging and cons tructlon 
ceased . 

C . S . l . S . 3  Impacts at or from the S torage Location 

The land s urrounding the dome and the dome area i ts e l f  has been 
apprec i ab ly alte red by human activi ty . Mo s t  of the area i s  
currently being used for recre ation and pas tureland and i s  
es s ent i a l ly unu s ab l e  t o  mos t  native wi ldli fe . Construction at 
the s torage locat ion would the re fore p rovide impacts to an 
environme n t  dominated b y  human and dome s t ic animal use . 

Because o f  th e n ature o f  c on s truction activitie s ,  people not 
directly i nvo lved i n  the pro j ec t  would be excluded from the 
s to rage s ite are a . I t  i s  antic i pated that thi s  action would 
re s tr ic t  use o f  the res i de ntial hou s e s  on the dome . Hor s e s  
a n d  c attle which are presently on the dome would a l s o  b e  
exc luded from the immediate a r e a  o f  activity . A total o f  
s ixty acres o f  l and would be required for the actual s torage 
s i t e  location , but s ince recreational and con s truc tion activi­
ties are rare ly compatib l e , the impacts from cons truc tion 
( i . e . , noi s e  and air pol l ution)  would p robably make the entire 
area near the lake unus ab le for rec reational pur s ui ts . 
Cattle and hor s e s  could s t i l l  graze on the p eriphery o f  the 
area , out s i de the con s truction s i te . 

A maj or impact to Ged Lak e i s  antic ipated from e arth �oving 
ac tiviti e s  during con s truction . It  has been c a l c ulated that 
approximate l y  6 3 0  ton s  of s o i l  wou ld be depos ited in the l ake 
a s  a res ult o f  run-o f f  f rom eros ion . Turbid ity and s i ltation 
o f  the l ake during con s truction would not a f fect the dome s t i c  
an imals  which uti l i ze the lake for a water s upply , because 
th ey woul d  already have been res tri c ted f rom the are a . After 
con structio n  is c omp l eted , the exces s  s o i l  depo s i ted in the 
lake woul d  need to be removed in order to regain the original 
depth and vo lume . 

C . S . l . S . 4  Oi l D i s tribution Sys tem Impac t s  

Dur ing c on s truction o f  the o i l  pipe line , S l  a c r e s  o f  dry land 
and 3 9  acre s  of  mars h are inc luded i n  the right-of -way for the 
pipeline route to i t s  j unction with the I CW .  Of the S l  acre s , 
9 . 1  acre s i s  cur re ntly be ing used a s  pasture l and and 4 1 . 9  acres 
is a gra s s l and- s hrub hab i tat . For a one-year period , cons truc­
tion in the pasture land would remove 9 . 1  to 1 3 . 7  cow c a l f  uni t s  
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per acre ( Knox and Oate s , 19 7 6 a ) . S i nce p a s ture land p roduc e s  
an average o f  $ 2 7 2  worth o f  b e e f  p e r  year , thi s wou ld result 
i n  a mone tary loss o f  $ 2 , 4 7 S . I n  the gras s land- shrub habitat , 
removal or the vegetation would have detrimental e f fe c t  on 
many speci e s  o f  songb i rds ( i . e . , warb ler s , wren s , and sparrows ) 
and sma l l  mamma l s  whi ch u s e  the area by reducing the food and 
cover avai l ab le . 

Where the p ipe li ne  would c ro s s  Gray ' S  Canal there would be a 
temporary s i ltat ion and turb idity to the water . Benthic 
f auna in the immediate area would be destroyed , whi le f i sh 
and other mob i le forms would temporari ly move out o f  the are a . 

With a pipe line right-of-way o f  l S O  fee t , 3 9  acres o f  marsh 
would be directly a f fe c te d  by cons truction . At an  average 
p roduct iv i ty for the s e  gra s s e s  of 2 , S O O  Kcal/m2/yr , this loss  
o f  acreage r epr e s en t s  a los s  of  primary production of  1 . 0 1 x 
1 0 7 Kcal/yr (Odum� 1 9 7 1 ) . S ection C . 3 . 2 . �  d i s cu ss e s  in  detai l  
the e ffects o f  p ipe line c on s truct ion through mar s h  areas 
and the Wes t  Hackberry P i p e l i n e  D e s i gn Change Envi ronmental 
As s e s sment ( F EA ,  1 9 7 7 )  outl ines the impacts of the continuation 
o f  the Vinton o i l  d i s tribution pipeline borde ri n g  the I n tra­
coastal Waterway to S un Termi nal . 

C . S . l . 6  Natural and S c en i c  Res ources 

S i te preparation and con s truction on the Vinton dome would be  
c lo s e  to s evera l large hou s e s  and s table s . Thes e  bui ldings 
a re p art o f  the s cenic ranch complex which s urrounds the dome . 
I t  i s  undetermined at t hi s  time what the d i sposi tion o f  the s e  
bui ldings would b e . They a r e  n o t  occupying s i tes p r e s ently 
propo s ed for we l lhead s , pump s , or other fac i l i t i e s . 

Nibletts B l u f f  S tate P ark , located 1 0  mi les n orth o f  the o i l  
p ipe line route i n  Loui s iana ( See F i gure B . 2 - 2 8 )  i s  s i tuated 
far enough f rom construction areas so that no impacts are 
anti cipated to o ccur to thi s park . 

C . S . l . 7  Arc hae o logic a l , H i s torica l ,  and Cultura l Res our c e s  

During the cultural r e s ourc e s  survey o f  t h e  V inton dome , s everal 
s igni f icant s i t e s  were identif i ed .  I f  the s e  s i te s  we re to be 
s tudied further , a test excavation program is recommended to 
determine the pre c i s e  extent of the s ites and the s igni f i canc e 
o f  the rema i n s . I n  addi tion , i f  the s ite were to be cho s e n  a s  
a n  SPR f ac i l ity , a more intens ive archaeo logi c a l  s urvey would b e  
ini t iated which would c omp ly with t h e  National H i s to r i c a l  Preser­
vati on Act of 1 9 6 6  and E xecutive Order 1 1 S 9 3 .  
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C . S . l . B  Soc i o eco nom ic Impac t s  

C . S . l . B . l  Employmen t 

T h e  plans  for  the p r opo s e d  o i l  s to r age fac i l i ty at the 
V i nt o n sal t dome are  s tg n i f icantly d i f f e r en t  f r om tho s e  
f o r  the o th e r  s i t e s . The r e  wo u l d  be o n l y  s i x s to r ag e  cave r n s  
c ompar ed w i th I S  n ewly l e ached one s  a t  We s t  Hac k be r r y  and 
B l a c k  Bayo u , and the fac i l i ty wo u l d  conta in  1 / 3  as 
much o i l . Amo ng the f o u r  a l t e r nat ive s i t e s , th i s  is the 
o n l y o n e  wh ich wo u l d  use in j ec t ion  wel l s  to d i spo s e  o f  the 
br ine r e s u l t ing f r om the c r e at ion of  the cav i t i e s  and f r om 
t h e  d i sp lac ement o f  o i l . Bec a u s e  o f  th e s e  d i f f e r enc e s , 
t h e  empl oyment p r o f i l e  i s  somewhat d i f f e r ent . 

A max imum level  o f  abo u t  3 6 0  wo r k e r s  wo u l d  be empl oyed 
i n  the co n s t r u c t ion of the p r o j ec t . Th i s  peak level wo u l d  
o c c u r  in  t h e  s e c o n d  mo n th  o f  ac t i v i ty at the s i t e , as  s hown 
on  F ig u r e  C . S - g .  The peak level r e s u l t s  p r ima r i l y  f r om the 
h i r ing of the p ip e l ine c r ew w h i c h  wo u l d  b e  lay ing p i pel ine 
to the b r i ne d i sposal  f i e l d , to the  raw wa t e r  i n t a k e  
s t r uc t u r e , and t o  the o i l  d i s t r i b u t ion p i pel ine conne ct ion . 

T h e  peak  labo r n e e d s  o f  the  p r o j e c t  c o u l d  be met e a s i l y  by 
wo r k e r s  a v a i l a b l e  in the r eg ion . I f  a l l  t h e  wo r k e r s  we r e  d r awn 
f r om Calc a s i e u  Pa r i sh and O r ange Co unty alone , and only I S  
p e r c ent o f  t h e  av a i lable s k i l l e d  wo r ke r s  we r e  s e l ected , the  
unempl oyment rate in  Calc a s i e u  Par i sh could be r e d uced by 0 . 4  
p e r c e n t , and in  O r ange County , by O . S  p e r c e n t . 

T h e  ma j o r func t ion empl oy ing wo r ke r s  at t h e  s i t e  and nea r by in  
th e br ine d i sp o s a l  f i e l d  wo uld  be t h e  d r i l l ing o f  we l l s . One 
d r i l l  r ig wo u l d  be u s ed at the salt dome for a p e r iod  o f  e i ghteen 
month s ,  and ano th e r , m o unted on a b a r g e , wo u l d  be u s ed at the 
b r i ne d i sposal  f ie l d  for  f i fteen month s . The maximum employment 
l e v e l  at the s to r ag e  s i t e  and b r ine d i sposal  f ie l d  wo u l d  be 
abo u t  1 6 S .  Of th i s  n umb e r , t h o s e  a s s igned to the d r i l l  r i g s  
wo u l d  b e  wo r k ing in  s h i f t s , so  tha t th e r e  wo u l d  b e  only abo ut  
1 3 0  w o r k e r s  at the s i t e  d u r ing th e day s h i f t , an d  nea r l y  twenty 
d u r ing  each o f  the two n ig h t  s h i f t s . 

T h e  c o n s t r uct ion  o f  s u r face fac i l i t i e s  wo u l d  be compl e t e d  in  
t h e  f i r s t  f iv e  mo nth s . D r i l l i ng ac t iv it i e s  wo u l d  be comp l e ted 
by the 2 0 th month . After that t ime , only 30 to 4 0  pe r s on s  
wo uld  be needed at t h e  s i t e  t o  mon i t o r  t h e  l each ing o f  the 
cave r n s  and the conc u r r e nt f i l l i ng w i th o i l . Th i s  f inal 
p e r iod  o f  the co n s t r u ct ion phase wo uld  l a s t  for abo ut  two yea�s . 
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C . 5 . 1 . 8 . 2 Land U s e  

The construc t i on o f  o i l  s to r ag e  fac i l i t i e s  a t  t h e  Vi nton 
d ome woul d h ave impact s on both the s i te and the p i pe l i ne 
co r r ido r s . The land proposed to be used fo r the sur face 
fac i l i t i e s  (the pond s , tank s ,  pump hous e , trans fo rme r and 
other s truc ture s )  i s  part of the Gra y  E s tate . There i s  one 
year-round r e s i dence on the land , with about seven or e i ght 
barn s , s heds and other ut i l ity bui ldings  around i t . Two 
vacation home s are s ituated on the sma ll  hi l l  overlooking 
Ged Lake . Five people are currently l iving in the l arge hou s e , 
and s ix to e ight add i tional people corne occ a s ion a l l y  to the 
homes on the h i l l . There are oil we l l s  pumping at scattered 
locations around the e state . The oil  field has been produc tive 
s ince i t s  d i s c overy in 1 9 1 Q �  

I f  the Vi nton dome we r e  s e l e cted as an o i l  s to r ag e  s i te ,  1 6 0  
ac r e s  ove r the dome woul d b e  pur chased . The e x i s t i ng home s 
woul d be e i th e r  moved o r  demo l i shed ; the barns  and o the r 
s to r ag e  bui l d i ng s  woul d be d e s t r oyed . The o i l  we l l s  are  
a s sumed to  l i e around the pe r i p h e r y  of  the  s a l t  dome , and 
woul d be l e f t  to cont i nue ope r at i ng . The h i s to r ic po s t  
o f f i c e  woul d rema i n , s epar ated fr om the o i l  s t o r age 
fa c i l i t i e s  by the l ak e . Howeve r , no i se and tr a f f i c  
r e sul t i ng f r om construc t i o n  ac t iv i t i e s  woul d de t r act fr om 
the s c e n i c  value o f  the l andmar k .  

The construc t i o n  o f  the p ip e l i ne s  woul d l a s t  fo r about 
a mo nth . The p ip e l i n e  lead i ng to the Vi nton D r a i nag e 
Canal woul d c r o s s  t h r oug h farmland , pastur e , and fo r e s ted 
a r e as . Use o f  th e s e  land s woul d be i nter rupted by p i p e l i ne 
c o n s truc t i o n .  The br i ne d i sposal f i e l d  l i e s  pr ima r i ly i n  
a mar s h  are a ,  and the p i pe l i ne lead i ng t o  i t  woul d c r o s s  
pa s tur e and mar s h . Th e o i l  d i s t r i but i o n  p i pe l i ne , wh i c h  
fo l lows t h e  r ig h t-o f-way o f  t h e  T r anscont i nen tal G a s  P i pe 
L i ne C o r po r at i on to i n te r sect  w i th the S PR o i l p ip e l i ne 
al ong the I n t r acoas tal Wa terway , woul d a l s o  c r o s s  mar s h l and s . 
Co n s t ruc t i o n ac t iv i t i e s  woul d mar the w i l de r ne s s  aspe c t  o f  
t h e s e  ma r s h e s , but th i s  would b e  a tr ans i to ry e f fect . The 
o i l p i pe l i ne woul d a l so c r o s s  the I n t r acoastal  wate rway . 

The p r opo sed s t o r ag e  s i te and i t s  a s so c i ated p i pe l i ne s  
l i e s  i n  C a l c a s i eu Par i sh . Al thoug h th i s  par i s h  h a s  the 
autho r i ty to r e s t r i c t  deve l opme nt in a r e as out s ide  c i ty 
l im i t s th r ough pa r i s h-w i d e  z o n i ng , the a r e a  that woul d be 
af f e cted by the construc t i o n  ac t iv i t i e s  i s  i n  an a r e a  
that h a s  n o t  ye t b e e n  c l as s i f i ed f o r  z o n i ng pur po s e s . 
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C . S . l . 8 . 3 Tr a f f i c  

T h e r e  wo u l d  be t h r e e  k i nd s o f  impac t  o n  t r a f f i c . One wo u l d  
r e s ul t  fr om t he commu t i ng p a t t e r n s  o f  cons t r uc t i on wo r k e r s  
t r ave l i ng t o  and f r om t h e  s i te ;  ano t h e r  woul d r e sul t f r om 
l ay i ng t h e  o i l  d i st r i but ion p i pe l i ne ac r o s s  the I n t r ac o a s t al 
Wate rway ; and t h e  th i r d  woul d r e sul t f r om ad d i t i o nal tan k e r s  
b r i ng i ng o i l  t o  Nede r l a nd t o  f i l l  the  Vi nton cave r n s . 

Except for thos e  workers l i ving i n  Vin ton and Carlys s ,  the 
c o n s t ruc t i o n  wo r k  fo r c e  wo u l d  come to the s i te v i a  I n t e r ­
s t ate 10 , wh e r e  i t  woul d e x i t  a t  Vi nton and t a k e  t h e  Ge d 
Ro ad south . As sum i ng that a qua r te r  o f  the  wo r k e r s  t r ave l ed 
w i th ano t h e r  wor k e r , the r e  coul d be as many a s  2 70 c ommuter  
ve h i c l e s  t r ave l i ng to t h e  s i te dur i ng the mon t h s  of  pe ak 
empl oyme nt plus about 20 t ruc k s . S i nce t h e  p i pe l i n e s  to b e  
c on s t ruc ted woul d be r e ached b y  us i ng the G e d  Ro ad , i t  woul d 
bear  t h e  t r a f f i c  o f  al l wor k e r s , mate r i a l s  and suppl i e r s  
g o i ng t o  and f r om the p r o j e c t . The impact o f  inc r e as e d  
usag e  o f  t h e s e  two r oadway s i s  as fo l l ow s : 

Re c o r d e d  Ave r ag e  P e a k  Pe r i o d  1 2  Month 
Da i ly T r a f f i c  I n c r e a s e  Ave r age I n c r e a s e  

I n t e r s t ate  10 
( a t V i n to n )  8 , 800* 7 %  3 %  

Ge d Ro ad 60 9 6 7 %  3 6 7 %  

The Ged Ro ad i s  m a i n t a i ned by Cal ca s i e u  Par i s h . I t  h a s  
one l an e  in e ach d i re ction a n d  i s  surfaced with crushed s he l l .  
T h e  r oad e n d s  a t  the Gr ay E s tate and i s  use d  pr ima r i ly 
by r e s i d e n t s  who l ive al o ng the r o ad and by wo r k e r s  who 
m a i n ta i n  the o i l  pump s and pump s t a t i o ns near the s i te .  

A f t e r  the i n i t i al year  o f  c o n s truc t io n , dur i ng wh i c h  
a n  ave r ag e  o f  110 ve h i c l e s  would b e  t r ave l i ng t o  and f r om 
t h e  s i te ,  the  t r a f f i c  l evel woul d d e c r e a s e  to about 3 S  
ve h i c l e s  g o i ng e ac h  way . Tr a f f i c  i nduc e d  by the pr o j e c t  
woul d r each th i s  l owe r l evel i n  the twent ieth month of  activity 
and r ema i n  at that l evel f o r  about two years .  

* A 19 7 5  t r a f f i c  coun t r e co r d e d  11 , 200 ve h i c l e s  along the 
I n te r s tate H ighway i n  th i s  v i c i n i ty , but d i d  no t i n c lud e 
t r a f f i c  coun t s  on the o t he r two r o ad s . Us i ng the 19 7 5  c oun t , 
the t r a f f i c  i nc r ea s e s  woul d be 7 pe r ce n t  at the pe a k  pe r io d , 
and 3 p e r c ent ove r the twe lve-month period . Increased use of  
the I n t e r s tate  H ig hway woul d not nece s sar i l y  i nd i ca t e  a 
comme n sur ate i n c r e a s e  in us e o f  the o t h e r  two r oa d s . 
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Wh en t h e  o i l  d i s t r i b u t i on p ip e l i n e  i s  l a i d  a c r o s s  the  I n t r a ­
c o a s ta l  Wa terway , i t  wo u l d  be b u r i e d  a t  a d e p th s u f f i c i e n t  
s o  t h a t  i t  wo u l d  not i n t e r fe r e  wi th sh ipp ing o r  w i th t h e  
p e r i o d i c  m a i ntenanc e  d r ed g i ng o f  the channe l . Th i s  s e c t ion 
of the Wa t e rway be a r s  a yea r l y  t r a f f ic l o ad of abo ut  5 , 2 0 0  
s e l f-pr o pe l l e d  ve s s e l s go ing e a s twa r d  and abo u t  t h e  s ame 
n umbe r g o i ng we s twa r d , (Wa t e r bo r ne Comme r c e , 1 9 7 5 ) . *  The 
n umber of  s uc h  ve s s e l s p a s s ing both ways at  the c r o s s ing 
a v e r age s abo ut  28  d a i l y�  Ar r ang emen t s  wo u l d  h av e  to  be 
made to  p e r m i t  the p a s s ag e  of these ve s s e l s  and th e i r  b a r g e s  
d ur i n g  the pe r i o d s  th at  t h e  p i pel ine was be i ng l a id beneath 
the ch anne l . 

Ad d i t i on al  t an k e r  t r i p s  requ i r ed to br i ng o i l  to  the d o c k  
f ac i l i t i e s  i n  Nede r l and f o r  f i l l i ng the c ave r n s  wo u l d  i n c r e a s e  
t r a f f i c  in t h e  Sab in e -N e c h e s  Wa te rway . T h e  V i n ton d ome wo u l d  
b e  a sma l l e r  fa c i l i t y than tho s e  pr opo s e d  f o r  d e v e l opme nt  o f  
the We s t  Hac k be r r y  and Blac k Bayo u d omes . I n i t i a l  f i l l  wo u l d  
be e x tended th r oug h  the 4 2 nd mo nth o f  co n s t r uc t i on , a l l owing 
fo r a l owe r f i l l  r a te . The yea r l y  in c r e a s e  i n  t a n k e r  t r a f f ic 
o v e r  th e f i l l  sched u l e  wo u l d  be a s  f o l l ows : 

S a b i ne P a s s  
Add i t ional  Po r t  Ar th u r  Neches  R i ve r 

Tan k e r  T r ips I n c r e a s e  I nc r ea s e  

1 0 th  - 2 8 th mon th 7 8  4 %  8 %  

2 8 th - 4 2 nd month 4 6  3 %  6 %  

Th i s  s c h e d u l e  a s s umes that  each tan k e r  wo u l d  u n l o ad 4 1 0 , 0 0 0  
ba r r e l s  o f  o i l . Al so , i t  e x c l u d e s  the t r a f f ic impo sed by the 
i n i t i a l  f i l l  of the E a r ly  S t o r ag e  Re s e r ve cave r n s  at  We s t  
Hac k b e r r y ;  the i r  f i l l  wo u l d  b e  comp l e t e d  b e f o r e  t h e  f i r s t  
month s hown on thi s  schedu l e . 

C . 5 . 1 . 8 . 4  H o u s ing and P u b l ic S e r v i c e s  

S ince t h e  empl oyment ne e d s  o f  t h e  p r o j ec t  c o u l d  b e  me t 
by wo r ke r s  ava i l ab l e  w i th in commut ing d i s t ance , i t  i s  

* Th e t r a f f ic co unt r e c o r d s  the b a r g e s , wh i c h  a r e  non-s e l f­
pr ope l l ed , s e pa r a t e l y  f r om the towboa t s  and tugbo a t s  
th a t  move them , r e s u l t i ng i n  a t o t a l  ve s s e l  co unt that  
i s  ov er  2 0 , 0 0 0 . 
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u n l i k e l y  that a s ig n i f i cant numb e r  o f  add i t i onal wo r k e r s  
wo u l d  m ig r a te into the towns and c i t i e s  nea r by f o r  the 
p u r po s e  of wo r k ing on the c o n s t r uc t i on of the pr oposed  
fac i l i t y at  the  Vi nton Dome . For  th i s  r e a s o n , the  co n s t r uc ­
t ion act iv i t i e s  a r e  not e x pected t o  h av e  an impact on local  
h o u s i ng . Even i f  as many as  15  pe r c e nt of  the  wo r ke r s  
r eq u i r e d  d u r ing th e peak  l e v e l  o f  empl oyment we r e  to move  
i n to Calca s i e u  Pa r i s h and O r ange County , the  impact wo u l d  
b e  v e r y  smal l .  Th e s e  f i fty- four wo rke rs and their fami l i es  would 
b e  d i s t r ib uted among Lake  Ch ar l e s , S u l ph u r , and O r an g e ,  
whe r e  h o u s ing u n i t s  a r e  mo r e  p l e n t i f u l  than in  th e sma l l  
towns and v i l lages , and in each c a s e  t h e  r e d u ct ion in  
ava i l ab i l ity o f  h o u s ing u n i t s  wo u l d  b e  less  than one p e r c e n t . 

Becau s e  th e a r ea c o u l d  s upply the total labo r need s , th e 
impac t on pub l i c s e r v i c e s  wo u l d  be  l im i ted to th o s e  e f f ect s 
as soc iated w i th the conc e n t r a t i on o f  wo r ke r s  at the s i te . 
Th e  sma l l  commu n i ty h o sp ital at Vinton wo u l d  be  u s e d  to ta k e  
c a r e  o f  wo r ke r s  r e c e i v ing m i n o r  i n j u r i e s  th at r equ i r e d  
med i c a l  ca r e . Pa r i s h  p o l i c e  may be  cal l ed upon mo r e  f r e ­
quently than no rmal to a s s i s t  w i th the t r a f f ic con g e s t ion  
a s soc ia ted w i th wo r k e r s  and mate r i a l s  mov ing to  and f r om 
the con s t r uc t ion  s i te . 

C . 5 . 1 . 8 . 5  Eco nomy 

The economy o f  the r e g ion wo u l d  bene f i t f r om the add i ­
t i o nal ear n i n gs  o f  i t s  wo r ke r s  and f r om the s upply o f  a 
s u b s tant i a l  po rt ion o f  the ma te r i a l s  and equ ipment f o r  
c o n s t r u c t i o n  o f  t h e  fac i l i t i e s . 

Th e pay r o l l o f  the co n s t r uc t i on  wo r k  wo uld  ave r a g e  o u t  
acco r d ing to the f o l lowing s c h e d u l e :  

1 s t  th r o ugh 6t h  month : $ 3 3 6 , 7 0 0  p e r  month 

7th th r o ugh 1 2 th month : $ 1 8 8 , 0 0 0  p e r  month 

1 3 th th r o ugh 1 8 th month : $ 1 6 6 , 7 0 0  p e r  month 

1 9 th th r o ugh  4 2nd mo nth : $ 6 6 , 5 0 0  p e r  month 

D u r ing the second month , wh en the p ipe l i n e s  a r e  b e ing  l a i d  
and the l a b o r  fo r c e  r e ach e s  i t s  max imum l e v e l , th e pay r o l l  
wo u l d  r each a p e a k  o f  abo u t  $ 7 1 8 , 0 0 0  p a i d  in  the c o u r s e  o f  the 
month . Th e s e  pay r o l l  level s a r e  b a s e d  on an a s s umed ave rage  
wo r ke r  wage of  $ 2 , 0 0 0  p e r  month . 
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Mate r i al s ,  eq u i pme n t , and l a b o r , comb i ned fo r the v a r i o u s  t a s k s  
i n  the con s t r uc t ion wo r k, wo u l d  c o s t  a t o t a l  o f  appr ox ima tely 
$ 9 0 , 0 0 0 , 0 0 0 . Of th i s  amo un t , o v e r  8 0  p e r ce n t  wo u l d  be spent 
w i th i n the local r e g i o n , b r i ng i ng i n  abo u t  $ 7 4 , 0 0 0 , 0 0 0  to  the 
l o c al economy d i re c t l y . The Vi nton d ome , l i k e  the B l a c k  Bayo u 
o n e , i s  l o c a t ed abo u t  m i dway be tween the ma j o r  c i t i e s  o f  the 
Lake Char l e s  BEA a r e a  and the  Be a umo nt-Po r t  A r thu r -O r ang e BEA 
a r ea , s o  the  econom i c  g a i ns d e r i ved f r om the p r o j e c t  wo u l d  
b e ne f i t  bo th  econom i c  r eg i on s . 

The  ave r ag e  o f  the e c o nom ic  mu l t ip l i e r  o f  b o t h  r eg i ons i s  2 . 0 5 .  
When t h i s  i s  appl i e d  to  the t o t a l  amo u n t  expe nd e d  in the 
r e g i on , the  r e s ul t i ng $ 1 5 1 , 7 0 0 , 0 0 0  i s  the e a r n i ng s  d e r ived bo th  
d i r e c t l y  and i nd i r e c t l y  f r om t he pr opo sed  c o n s t r uc t i o n . Th i s  
amo u n t  wo u l d  be an i n c r e a s e  o v e r  the ant i c ipated  1 9 8 0  l ev e l  o f  
e a r n i n g s  f o r  t h e  comb i ned  econom i c  r eg i o n s  o f  three percent . The 
e a r n i ng s  o f  j u s t  the ma j o r  me t r opo l i tan a r e a s  w i th i n these  
r eg i o n s  ar e lowe r ,  so  that  i f  al l the e a r n i ng s  d e r ived  f r om the  
p r o j e c t  we r e  to  accrue  to the  c i t i e s , it  wo u l d  r ep r e se n t  an  
i n c r e a s e  of  6 percent  ove r the  1 9 8 0  ant i c i pa ted  l e ve l . 

Mo s t  o f  the d i r e c t  p r o j e c t  expend i tu r e s  wo u l d  be made i n  the 
f i r s t ye ar  or two o n  s i te ,  bu t the  i nd i re c t  e f fe c t s  of the 
c i r cul a t i o n  of money wo uld  l a s t  l ong e r . Fo r th i s  r e a s o n  i t  i s  
appr op r i a te  t o  comp a r e  the g a i n  i n  e a r n i ng s  d e r ived  f r om t he 
p r o j e c t  wi th  the  ant ic i pa ted  g a i n  i n  e a r n ings  o f  the  l o c a l  a r e a  
be twe en 1 9 8 0  a n d  1 9 8 5 . The added e a r n i ng s  wo u l d  r ep r e se n t  a 
g a i n o f  1 9  p e r cent ove r the ant i c ipated  g r ow t h  i n  e a r n i ng s  f o r  
the  comb i ned  BEA r eg i o ns a n d  o f  3 2  pe r ce n t  ove r that o f  t h e  
comb i ned  La k e  Char l e s  a n d  Be aumo n t-Po r t  Ar thu r -Or ange s t and a r d  
me t r opo l i tan a r e a s . 

C. S . l . 8 . 6  Go v e r nme nt Revenue s 

The  cho i ce o f  the Vi nton dome a s  an o i l  s to r ag e  s i te wo u l d  
p r o d u c e  some e f fe c t s  t h a t  wo u l d  l e s s e n  l o c a l  gove r nme nt 
r ev e n u e s  and o th e r  e f fe c t s  t h a t  wou l d  a ugme n t  the r evenue s .  
T h e  fo rme r e f f e c t  wo u l d  be conf i ned p r imar i l y  to the r e su l t  o f  
t h e  t r an s f e r  o f  l and a t  the s i te and a l o ng p ipe l i ne co r r i d o r s  
f r om p r i v a te owne r s h ip t o  F e d e r a l  own e r s h i p . Fed e r a l ly- owned 
l a nd s a r e  e x emp t f r om l o c a l  taxa t i o n . 

A po r t io n  o f  the  l o c a l  i n c r e a s e  i n  e a r n i ng s  d e r ived  bo t h  
d i r e c t l y  and i nd i r e c t l y  f r om the  p r o j e c t  wou l d  con t r i bu te to 
l o c a l  go ve r nmental r evenue s . Wh i l e  the i nd i re c t  ear n i ng s  
c o nt r i bu t i o n  wou l d  b e  d i f f i c ul t to e s t imate , the  contr i bu ti o n  
o f  t h a t  po r t io n  o f  d i r e c t  e a r n i n g s  wh i c h  con s i s t s o f  wo r k e r s  
wag e s  can b e  comp u t e d . u s i ng t h e  method appl i ed i n  the 
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d i s c u s sion o f  We s t  Hackberry and Black Bayou whereby about 2 0  
percent o f  the wage s  would b e  withe l d , and 6 percent o f  the 
remainder would be s aved , the amount derived from s a l e s  tax on 
the balance i s  as follows . Apply ing a tax rate o f  5 percent , 
the contribution to loc a l  revenues would be $ 1 1 8 , 0 0 0  in  the 
f i r s t  year , $ 5 2 , 0 0 0  in the s econd year , $ 1 5 , 0 0 0  in the thi rd 
year , and $ 7 , 5 0 0  in the remaining s ix months o f  con s truction . 
As a t  Black Bayo u , thi s revenue would be divided between 
Loui s iana and Texas according to the res i dence of the worker s  
emp loyed by the con struction proj ect . 

C . 5 . 2  Impact f rom Operation 

C . 5 . 2 . 1  Land Featur e s  

C . 5 . 2 . 1 . 1  Geomorphology 

Operation and maintenance activit i e s  wou ld have no impact on 
geomorpho logy ( topography and drai n age patterns )  at the Vinton 
s to rage s it e  or along the o i l  or brine pipeline route s . 

C . 5 . 2 . 1 . 2  S o i l s  

Routine operat ion and maintenance i s  n o t  expected to result in  
any impacts to s oi l  characte r i s t i c s  at  the s torage s ite , along 
e ither the oi l or br ine d i s po s a l  pipeline route s , or at the 
terminal and dock faci l iti e s . Acc idental spi l l s  of o i l  or 
br ine could , however ,  re s ult in  the impact that soi l i n  
contact with oi l would b e  incapable o f  s upporting vegetation 
( See d i s c u s s ion of oi l s p i l l s  i n  S ection C . 2 . 1 ) . 

C . 5 . 2 . 1 . 3  S tratigraphy , Geo logic Structure , and Mineral  
Resource s  

N o  imp act o n  the stratigraphy , geologic s tructur e , o r  oi l 
production on the f l anks of  the dome i s  expected to occur 
dur ing normal operation and mai ntenance activiti e s . 

Future s alt produc tion i n  the area o f  the new s torage c averns 
would not be compatible  with the SPR program . Also , sulphur 
( i f any exi s t s  i n  the cap rock above the expans ion s ite ) could 
not be mined . 

C . 5 . 2 . 2  Water 

The operation and mainte nance of the Vinton f ac i l i ty would 
produce certain impacts on water e nv ironment . S ubsequent 
d i s c u s s ion dealing wi th these imp ac t s  i s  organ i z ed in two p arts  
as f o l low s : 

• Surface Water 

• Subsurface Water 
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C . S . 2 . 2 . 1  Surface water 

Each imp a c t  on surface water supp ly or qua l i ty c an be iden t i f i e d  
b y  the activi t i e s  p roducing the impact a s  follows : 

Type o f  Impac t 

Change in water Supp l y  

Change in Water Quality 

Water S upply 

P roduced By 

Withdrawal o f  Di sp l acement 
water 

wi thdrawa l of Di splacement 
Water 

D i s charge of Treated B a l l a s t  
Water 

Mi s c e l l an eous Mai ntenance 
Activi t i e s  

T h e  on ly s igni f i c an t  impact on the s upply or ava i l ab i l i ty o f  
surface water would res ult from the wi thdrawal o f  water for 
the d i s p l ac emen t  operation . The poi n t  o f  wi thdrawal a t  Vi n ton 
C anal  wou l d  be the same a s  for the leaching operation ( F igure 
C . S - l ) . The rate of withdrawa l would be 3 . 5 0 x 1 0 5 bpd ( barre l s  
per day ) or 1 . 0 2 x 1 0 4 gpm ( ga llons per minute ) over a per iod 
of 1 5 0 days ( 5  mon ths ) .  Thi s withdrawa l r a te i s  on ly s l ightly 
larger than the wi thdrawal rate for the leaching operation . 

I f  the Vinton Canal were comp lete ly iso lated from a l l  other 
water bodie s , such a wi thdrawa l rate wou ld lower the mean water 
l eve l o f  the canal a t  a rate o f  . 6 2 6  f t/day ( as expl ained in 
Appendix D . 1 8 ) . Becaus e the c an a l  i s  connected with the ICW , 
the actual rate o f  f all  o f  water would be les s . The f inal water 
l evel i n  the Vinton Canal in the vic i ni ty of the wi thdrawal point 
would be less than 0 . 0 2 feet below the water leve l i n  the ICW .  
A s  ind icated i n  Fi gure C . S - l ,  i nduced currents i n  the I CW would 
s erve to repleni sh the water wi thdrawn from the c anal . Because 
f low i n  the ICW is generally f rom we s t  to eas t ,  the S abine River 
would appear to be the ultimate rep leni shment s ource . The f low 
rates in the r iver , as noted in S e c t ion C . 3 . l . 2 . l ,  are at lea s t  
3 3  t imes greater than the wi thdrawal rate on the Vinton C ana l . 
Thu s , the avai l able water s upply i n  the S ab i n e  River would be 
reduced by 3% or le s s . 

Water Qua l i ty 

As noted p revi ous ly , the s urface water s y s tem would be a f f e c ted 
by three activi t i e s  a s  fol lows : 

• Withdrawal o f  water for d i s p l acement 

• D i s charge of treated ba l la s t  water 

• Mi s c e l laneous main te nance ac tivi t i e s  
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Wi thdrawal o f  Water for Di splacement . The wi thdrawal o f  water 
from Vi nton C anal for the d i s p lacement oper�tion would be 
almo s t  identical to the wi thdrawal for lea ching . The only 
change would be a very sma ll  d i f ference in  wi thdrawal rates 
( 3 . 5 0 x 1 0 5 bpd for wi thdrawal versus  3 . 4 3 x 1 0 5 for leaching ) 
and the s horter duration o f  5 months mentioned earlier . Thus , 
the impacts wou ld be e s senti ally the s ame except for the 
shorter time per iod . Generally s ome increase in the s a l inity 
o f  Vinton C anal  would be ant i c ip ated al ong with poss ible 
increases  in contam inants as pre s ented in S e c t ion C . 5 . l . 2 . l on 
wi thdrawa l for , l eac hing operation s . 

D i s c harge o f  Treated Ballas t Water . Thi s operation would occur 
a t  or near the S un O i l  Terminal and would increase the leve ls  o f  
s a linity and o i l  in the Neches Rive r .  A ful l d i s cu s s ion i s  pre­
sented in Section C . 3 . 2 . 2 . l .  

Mi sce l l aneous Maintenance Activi t ies . Two general typ e s  o f  
pol lutants ( chemical and biological ) c an b e  generated dur ing 
maintenance activi t i e s . A comp lete l i s t  of the types  o f  
chemic al po llutants i s found in S ection C . 3 . 2 . 2 . l .  I n  general , 
mos t  re leas e s  o f  the s e  pol lutant s ari s e  from exce s s ive or 
improper use of industr i al and agricultural chem i c a l s  on or 
near the cons tructi on s i te . Addi t ional releases  c an ari s e  
from improper s torage and d ispo s a l  operation s .  A more de tai led 
d i s c u s s ion of s ources o f  chem i c a l  pol lution was g iven ear lier . 

Bio logical pollutant s are generally the result o f  poor s anitary 
c ond i t ions at a maintenance fac i lity . As a re s ult , bacter i a l , 
viral , and o ther organi sms c an be  carried into the ne arby 
water bodie s .  The s e  po llutants are de tr imental to water qual i ty 
and conseq uently to aquati c  life  forms . A major concern ari s e s  
from release o f  pathogenic organ i sms a s s o c i ated with human 
waste . 

Prediction of impacts due to the se  typ e s  of b i o logic a l  and 
c hem i c a l  pollutant s  is not f e a s ib le because of the human 
e lement i nvo lved and the present lack of detai led de s i gn 
informat ion . In  any case , the degree of pol lution c an be 
minim i z ed by thorough training of maintenance per sonn e l  and 
adherence to reasonable housekeeping practi ce s . 
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C . 5 . 2 . 2 . 2  S ub s ur face Water 

Current des ign p l an s  for the ope ration of a Vi nton fac i lity in­
vo lve the use o f  deep aqu i fe r s  a s  a s i te for brine disposal . 
During each re f i l l  cycle at the Vinton fac i l i ty, 2 6 5  ppt brine 
would be di s placed by crude oil at a rate of approximately 5 9 , 5 0 0  
bpd or 1 7 4 0  gpm ove r a 2 8 -month period . Four re f i l l  cycles  are 
envi s ioned over a period o f  approximately 1 5  to 2 0  years . Current 
d e sign c a l l s  for the di sposal of the brine by means o f  1 0  brine­
i nj e ction we l l s , as desc ribed in Se ction A . 6 . 4 . 1 . 4 .  Inj ection 
depths would range from 3 0 0 0  to 7 0 0 0  feet . The location of the 
brine di sposal f i e ld i s  i nd i c ated in F i gure C . 5 - 3 .  

The d i spo s a l  o f  the brine from the re f i l l  p ro ce s s  at Vinton would 
i nvo lve 5 9 5 0  bpd ( 1 7 4  gpm ) per we l l . Thi s  inj ection rate is approxi­
mat ely equal to the re inj e c tion rate s for the East Texas oil fie lds 
(McWi l l i ams , 1 9 7 2 ) . 

The potential  environmental impac t s  a s sociated wi th sub surface 
brine di spo sal , a s  previou s l y  d i s c u s s e d  in Sec tion C . 5 . 1 . 2 . 2 ,  are : 

• contamination o f  fresh ground water or 
surface water 

• earthquak e s  

• interference with o i l  and gas product ion 

Contamination of Fre s h  Ground Water of S ur f ace Water 

E i the r aqui fer fracture or aqui fer leakage , as a lready di s cus sed 
in Section C . 5 . 1 . 2 . 2 , could cause the contamination o f  fresh 
ground water or fre s h surface water . Although the rates o f  
i n j ec tion dur ing the re f i l l  proce s s  are only 1 5  percent o f  those  
us ed dur ing the leach ing proce s s , certain e f fects appear to  be  
cumu lat ive in  form and thus warrant further con s i de ration . 

The P o s s i b i l i ty o f  Aqu i f er Fracture . The s ame analys i s  described 
in S ect ion C . 5 . 1 . 2 . 2 ,  for predi cting the response of the deep 
aqui fer to the inj ection of brine during leaching , has been 
u s ed for anal y z i ng the aqui f e r  re spon s e  to brine inj ection during 
the ref i l l  proc es s . The s ame phy s ical  character i s t i c s  o f  the 
aqui fer have genera l ly been a s s umed . As b e fore , becau se the 
hori z ontal extent of the aqu i f e r  i s  unknown , a s er i e s  o f  di f fe rent 
areas have been u se d .  The aqu i fe r  has been a s sumed to be totally 
i s o l ated from other s and s . The ini tial pres sure in  the aqui fer 
was s et equa l to the final equ i l ibrium pre s sure produced during 
the leachi ng proces s .  
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the re s ults o f  the analy s i s  i ndicated that for a s and bed 
1 0 0 - feet thi c k , the minimum hor i z on tal are a to accommodate four 
ref i l l  cycles would be 3 2  square miles . In  order to provide 
some margin of s a fet� a 3 6 - s quare mile aquifer i s  requ ired . 
The tran s ient pre s s ure buildups for such an aqui fer at the 
bottom of the we ll  bore i s  depicted in  Figure C . S - 1 0 . As 
i ndi cated in the f igure , dur ing e a ch r e f i l l  proce s s  the 
pre s s ure would continuous ly increase throughout the 2 8 -mon th 
period . Upon c e s s at ion of i n j ection the pre s s ure decreas e s , 
reaching equ i l ibr ium af ter 2 0  days . This  equ i l ibr ium pres ­
s ure i s  maintained unt i l  the re s umption of i n j e ct ion as p art 
of the next re f i l l  cycle . At  the end o f  the fourth re f i l l  
cycle , the maximum pres sure was 3 6 4 7  p s i g  and the final  
equ i l ibr ium pr es sure was 3 6 0 6  p s ig . 

In summary , i f  the 1 0 0 - foot s ands in the deep aquifers  have 
s u f f i cie nt areal extent ( approximate ly 36 square miles ), s uc h  
aqui f e r s  c a n  accept th e b r i n e  wi thout r isk  of aqui fer fracture . 
The ac tual extent o f  s uch s ands , however ,  i s  not known and 
s hould be determined . 

The P o s s i b i l i ty of Aqui fer Leakage . The problem o f  aqui fer 
leak age i s  d i s cu s sed i n  Sect ion C . S . l . 2 . 2  in some detai l .  As 
noted in that d is cu s s ion , i f  adequate procedure s are f o l lowed 
in c he c king the records of ab andoned we l l s , and in rep lugg ing 
such we l l s  i f  nece s s ary , the resulti ng impac t of leak age due 
to an improperly p lugged we l l  is not s ig n i f i cant . This  con­
c lu s ion also app l i es to the case o f  leakage dur ing the in­
j ect ion o f  br ine d i s c harged during the r e f i l l  cyc le s . 

Inter ference wi th O i l  and Gas P roduction 

As d is c us s ed in S e c t ion C . S . l . 2 . 2 ,  dur ing the leaching proc e s s  
b r i n e  i n j e c t ion s hould have no adver s e  e f fe ct on the ove r a l l  
production of o i l  a n d  g a s  in the v i c i n i ty o f  the Vinton dome . 
The p erformance o f  individu a l  we l l s , however , may be a f f e c ted . 
For the s ame reasons as g iven for the leaching proce s s , during 
the re f i ll proce s s  brine in j ect ion should have no adve rse 
e f fect on the over a l l  product ion of o i l  and gas , but may 
change the performance  of individual we l l s . 
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C . S . 2 . 3  Air Qua l i ty 

C . S . 2 . 3 . 1  Source s  of  E�i s s ions 

The emi s s ion sources at Vinton from operational activities 
inc lude ( 1 )  the inj e ction o f  crude o i l  into the salt dome 
cavitie s ,  ( 2 )  the s ubs equent extraction of the o i l  at a 
future date a s  requi re� and ( 3 )  the emi s s ion s from d i s so lved 
hydrocarbon s wh ich are pres ent in the brine d i s c harged during 
o i l  refi l l . A de tai l ed d i s c u s s ion o f  emi s s ion rates a s s oc i ated 
with each s ource is contained in Sec t ion C . 3 . 2 . 3 . 1 . Short- and 
long-term emi s s ion rates at Vinton are l i sted in  Appendix E .  
An eva luation o f  the emi s s i on s from brine i s  given in  Appendix 
N .  Those sources inc luded in  the mode l ing analys i s  whi l e  
annual tonnage emi s s ion rates are pre sented for a l l  sources i n  
Table C . S - 4 . 

C . S . 2 . 3 . 2  Air Qua l i t y  Impac t 

This s e c t ion d i s cus s e s  the re sults o f  the mode ling analys i s  
conducted for e ach s i gni f i c ant s ource at Vinton durinq 
the operational phase . Detai led des c riptions of operational 
activi t i e s  and mode ling approache s are contained in  S ec t ion 
C .  3. 2 . 3 . 2 . 

Short-term mode l ing c a lcu lat ions have been performed for pro j ec t  
hydroc arbon emi s s i on s  at both the dome and terminal s i tes . The 
c alculations are based upon concomi t ant emi s s ions at each 
lo cati on from all s ourc e s  i n c luding tankers , tank s, and pump 
house s .  I n  add i t ion , two sep arate s c enarios were mode led at 
the Sun Te rminal to handle both ship load ing and unloading phas es . 
The results  o f  the mode l i ng analy s e s  are contained in  Figures 
C . S - l l  and C . S- 1 2 . At the dome s ite , short-term NMHC ground 
leve l concentrat ions wou ld be in comp l i ance wi th the 3 -hour 
standard . Howeve r ,  during tanker load ing and un load i ng operations 
at the Sun Termi nal , the stand ard wou ld be exceeded . Figure 
C . S - l l  indi cates th at during t anke r load i ng during the d i s tribu­
tion phas e , the 3 -hour NMHC standard would be vio lated 1 percent 
or more o f  the time annually out to downwind dis tan c e s  ranging 
from 10 to 2 0  ki lome ters . The maximum impact would occur to the 
we s t  of the terminal , where vi olations o f  the standard would 
occur 2 . S  or more percent of the time annu a l ly out to a downwind 
d i s tan ce o f  approximate ly lS ki lometer s . During s hip ballasting 
opera t ion s fo l lowi ng the comp letion of tanker unloading , Figure 
C . S- 1 2  indicates that the app l i c able s tandard wou l d  be exceeded 
out to a downwind d i s tance o f  approximately 1 0  ki lometer s , with 
the max imum impact occurring west o f  the fac i l i ty where the 
frequency o f  vio lat ion i s  in exce s s  of 1 percent annual ly . The 
c alcu lation s are con servative in that they do not i n c l ude the 
minor additional d i lution attributab le to s tructural wake e f fe c t . 

Annual NMHC ground leve l concentrations have a l s o  been c a l cu lated 
for the dome and terminal s i te s . F igure C . S- 1 3  provide s 
th e results  o f  this analys i s  for the Sun Termina l . Th i s  
c a l c u l at ion i s  based upon the con s ervative a s s umption 

C . S - 4 S  



Tab l e  C . 5 - 4  Ann ual  Tonnage Em i s s i o n  Rates  fo r Deve l o pment 
of V i n ton  to 5 0  mmb 

Ann u a l  Emi s s i o ns  ( To n s ) 
So u r ce o r  Act i v i ty HC Pa r t i c u l a t e  S O X  

S i t e 
B r i n e Po nd s  * 7 0  

V a l ve s  & S e a l s  4 . 8  
2 0 , 0 0 0  bbl ( s tand i ng l o s s ) 0 . 5  
S u r g e  Tan k s * * ( wo r k i ng lo s s ) 1 5 . 8 + 
3 , 0 0 0  bbl B l a n k e t  
O i l  Tank  0 . 1  
To t a l  9 1 . 2  

Term i n a l  - F i l l  P h a s e  
S u rg e  ( s tand i ng lo s s )  1 0 . 7  
Ta n k s * *  ( wo r k i ng lo s s )  3 . 6  
Va l ves and S e a l s  1 . 9  
Tank e r  Bal l a s t i ng 3 7 . 5  
Ta nke r Eng i ne 1 . 5  1 0 . 7  1 4 8 . 5  
Tug Eng i ne 0 . 8  1 . 8  0 . 7  
To t a l  5 6 . 0  1 2 . 5  1 4 9 . 2  

Te rm i na l  - W i thd rawa l P h a s e  
Tanke r  Load i ng 3 4 6  
S u r g e  Tan k s  ( s tand i ng l o s s ) 1 0 . 7  
Ta n k s * *  ( wo r k i ng lo s s )  8 . 5  
Ba l l a s t  T r e a t  ( s tand i ng lo s s )  3 . 6  
ment Ta nk s * *  ( wo r k i ng l o s s )  1 . 8  
V a l v e s  and Sea l s  1 . 9  
Tanke r  Eng i ne 0 . 6  4 . 1  5 6 . 8  
T ug Eng i ne 0 . 8  1 . 8  0 . 7  
To t a l  3 7 3 . 9  5 . 9  5 7 . 5  

NOX CO 

4 8 . 3  0 . 9  
1 . 2  1 . 0  

4 9 . 5  1 . 9  

--

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

19 . 6  1 . 3 

* F i l l  Phase On l y :  the  v a l ues  a r e  the max imum pred i ct ed a t  any t i me d u r i ng 
u se . The i n i t i a l f i l l  i s  expec ted to  be o n l y  a smal l f r a c t i o n  o f  th i s  
amo unt . 

* *Wo r k i ng l o s s e s  i n t e r a c t  w i th the s t and i ng s to rage  l o s s e s , s u ch that the 
r e s u l tant em i s s i o n  i s  l e s s  than the s um o f  the s e  v a l ue s . 

+ Em i s s i on s  i n  f i l l  phas e . 
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that  b o t h  t h e  f i l l  and d r awdown p h a s e s  c o u l d  occ u r , at  l e a s t  
i n  pa r t ,  d u r ing t h e  s ame annual p e r i o d . T h e  r e s u l ts  o f  t h e  
c a l c u l a t ion i nd i c a t e  t h a t  annu a l  g r o un d  l ev e l  concent r a t ions  
would  be gene r a l ly l e s s  than . 8 �g /m3 . S im i l a r  c a l c u l a t ions  
we r e  pe r f o rmed fo r the  dome s i t e  and are  p r e s ented in  F i g u r e  
C . 5 - 1 4 . Annua l NMHC concentrat ion s would b e  genera l l y l e s s  than 
0 . 1  � g /mj d ownw i nd o f  the dome s i t e  s o u r c e s . 

I n  s umma ry o f  t h e  a i r  qua l i ty imp a ct , the  B l a ck Bayou d ome 
and S u n T e r m i n a l  f a c i l i t i e s  wo u l d  be  s ig n i f i c an t  s o u r ces  o f  
N MHC and, to a l e s s e r  e x t en t , combu s t i o n  con tami na n t s . 
V i o l a t i o n s  o f  th e 3 - h o u r  s tand a r d  f o r  NMHC a r e  p r ed i c ted 
d ownw i nd o f  the S u n T e r m i na l  fac i l i ty .  Tan k e r  l o a d i ng and 
bal l a s t i ng emi s s ions  dom i na t e  t h e  s i t e  emi s s ion  l e v e l s  as it  
is  un l i k e ly that  the o t h e r s o u r ce s  wo u l d  ind epende ntly 
v i o l a t e  the NMHC s t and a r d  o u t s ide p l a n t  s i te bo un d a r i e s . 
T h e  u s e  o f  ef f i c i ent  v apo r con t r o l  t e ch n o l o gy i n  co n j unct ion 
w i th s h ipbo a r d  ac t iv i t i e s  wo u l d  s ig n i f i c a n tly r ed uc e  the 
imp a c t  o f  the t e rm i na l  f ac i l i ty on  r e g i o n a l  amb i ent a i r  
qual i ty .  Howeve r ,  i n  p r e s e n t  f o r m ,  t h e  l e v e l  o f  hyd r o c a r bon  
emi s s i o n s  at the Sun  T e rm i na l  i s  p r o b a b ly i n s u f f i c i e n t  to  
h ave an impo r t ant imp act on r e g i o n a l  levels  o f  pho tochemical  
o x i d ant . The  annual tonnage em i s s ion rate  f o r  the  We s t  
H a ck be r ry exp ans ion i s  r e l a t iv e ly sma l l  in  comp a r i son 
to  r e g i on a l  hy d r oc a r bon  em i s s i on  l ev e l s  in th i s  r e g i on of 
h eavy pe t r o c h em i c a l  ac t iv i ty . The  fac i l i ty wo u l d  no t r e s u l t 
i n  v i o l a t i o n s  o f  a i r  q ua l i ty s t and a r d s  fo r o th e r  co n tami nan t s . 
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C. 5 . 2 . 4  No i s e  

D u r i ng ope r a t i o n s a t  the s to r age s i te , th e p r imary no i s e  
gene r a t i o n  would b e  f r om p umps as s o c i ated w i th the f i l l  and 
d i s c h a r g e  op e r a t i ons w h i c h  are  l o cated in pump h o u s e s  on 
the We s t  H ac k be r y  s i t e . F i l l  ope r a t i ons  a r e  p l anned to 
tak e p l ace ove r a 3 2-month pe r i o d . The f i r s t  18 mon ths 
at a r at e  of  5 8 , 3 0 0  bar r e l s/d ay ;  the rema i n i ng 14  mon ths  
at a f i l l  r at e  o f  4 3 , 7 5 0  bar r e l s/d ay . D u r i ng a na t i onal 
s upply i n te r r u p t i on , o i l  w o u l d  be w i thd r awn ove r a p e r i od 
o f  1 5 0  d ay s . A total o f  5 f i l l/d i s c h a r ge c yc l e s  are  pl anned 
f or the l i f e  o f  the fac i l i ty .  

T he ana l y s i s  o f  pump n o i s e  f o r  a s i te o f  s i mi l a r  ope r a t ion  and 
amb i ent leve l s , We s t  H ac k be r r y ( Re f .  F i nal  Impac t S t ateme nt _ 

W e s t  H ac k be r r y S a l t  Dome ) , e s t imated i n c r e as ed noi se  leve l s  at 
the s i te pe r ime t e r  of  no mo r e  than 3 db d u r i ng the pe r i od o f  
ope r a t i o n .  

S ome i ncr e a s e  i n  t e r m i nal and tank e r  ope r a t i o n s  can be 
e xpected  at the S u n  Te r m i nal on the N e c h e s  R i ve r . I t  i s  
e s t ima t e d  that d u r i ng f i l l /d i s c h a r g e ope r a t i on s  tank e r  
l oad i ng and unload i ng would i n c r e ase 2 0  p e r c e n t . T h e  
maj or  n o i s e  as s oc i ated w i th the ope r a t i o n s  would b e  f r om 
t ank e r  t r a f f i c ,  tank e r  pump s d i s c har g i ng c r ud e  o i l ,  tank e r  
l oad i ng pumps , and p ipe t r a n s f e r  pumps . 

T h e  pump s f o r  bo th ta n k e r  load i ng and p i pe l i ne tr ans f e r  to 
the s t o r ag e  a r e a  would be e l e c t r i c al ly powe r e d  and would be 
h o u s e d  in a pump h o u s e  on the t e r m i n al s i t e .  Add i t i onal 
no i s e  f r om the i n c r e as e  in d i e s e l  e ng i ne s powe r i ng the 
tank e r s  and tank e r  d i s ch a r g e  pump s ope r a t i o n  would contri bute 
ne g l i g i b ly to e x i s t i ng amb i e nt leve l s . 

S umma r y  o f  No i s e  Impac t s  

D u r i ng f i l l  and /o r d i s ch a r g e  ope r at i o ns , th e r e  would b e  no i s e  
g e ne r ated f r om t h e  co nt i nu o u s  ope r a t i on o f  p ump s a t  bo th 
the s to r ag e  and t e r m i nal fa c i l i t i e s . T h e  no i s e  i s  e xpec ted 
t o  be  co nt i n u o u s  day and n i g h t  � u r i ng these op e r a t i ons , 
howeve r ,  s i nce the pump s at bo th the s to r ag e  and t e r m i nal  
faci l i ty would b e  enc l o sed in pumphouses , or other sound attenu­
a t ing s truc tures it is  anti c ipated that  there wou ld b e  a neg l i­
gible impac t on exi s ting amb i en t  l evels in the vicinity o f  
the s e  faci l i t ies from operati ons . 
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C . S . 2 . S  Spec i e s  and Ecosystems 

C . S . 2 . S . 1  D i splacement/Leaching Water Sy stem Impacts 

Impacts f rom thi s sy stem at the Vinton s ite are es senti a l ly 
the s ame as those l i s ted for the B l ack Bayou site . The s e  
invo lve entrainment o f  organ i sms in  the intake water and 
l ateral d i sp lacement of water in  connected water bodie s .  The 
water i n  the Vinton canal at the raw water intake d i f fers from 
B lack Bayou , in that the forme r f lows through gra s s land habi tat 
and i s  located further i n l and , whi le Black Bayou i s  located 
in  mar shland c loser to the coast . Although both areas are 
c l a s s ed as being under tidal i n f lue n ce s , the Vinton Canal 
probably has a stronger fresh-water i n f luence due to a more 
frequent north-to- south f low which i s  fed by several fresh 
water tributar i e s . 

Once wi thdrawal of water i s  begun , the fresh water north o f  
the intake  and the brack i sh-to- fresh water from th e ICW would 
act as rep len i shment s our ces  for the drawdown . During high 
tidal i n fluences/ more s a line water could be drawn further i nto 
the c anal than had been dr awn in the p as t . I f  s al i n i ty changes 
were great enough , s everal freshwater f ish spe c i e s  in  the 
Vi nton Can a l  [ i . e . , sun f i s h  ( Lepomi s spp . )  and c at f i s h  ( I ctalurus 
spp . ) ] would be repe l led by the more s a l ine waters and forced 
into areas of the s tream further north . A general de s cr iption 
of the impacts a s s oc i ated with s a l in i ty intrus ion can be found 
in  S e ction C . 4 . 2 . S . 1 . 

C . S . 2 . S . 2  Brine D i s po s a l  System Impacts 

The greate s t  potential impact for adve rse envi ronmental effects  
would result from an acc idental br ine spi ll  at a we llhead or 
a break i n  a pipe l in e . The magni tude o f  the impact would depend 
on the s i ze o f  the spi ll  and the location . The e f f e c t s  of an 
acc idental s p i l l  are des cribed i n  de tai l in  Se ction C . 3 . 2 . S . 2 .  
Ba s i c al ly , the tox i c  e f fects on organi sms would range from 
death due to exce s s ive water loss  or alteration o f  body chemis try 
to reduced growth and rep roduction . 

The brine we l l s  for the vinton f ac i l i ty would be o f  s u f f ic ient 
depth that b iota wou ld not be a ffected by brine intru s ion i nto 
sub surface waters . The i n j ection depth wou ld be between - l S O O  
and - 7 0 0 0  feet ms l i n  Miocene s ands  conta i n i ng only sal ine water . 
The s and s are i s o lated from adj acent aquifers so  that contamina­
t ion o f  u s able  fresh water i s  not anti c ip ated . 
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C . S . 2 . S . 3  Impacts at or from the S torage Location 

Impacts at the storage s i te would result mainly f rom machinery 
operation producing n o i s e  and hydrocarbon emi s s i on s . S in ce the 
Vinton dome area is currently being u s ed as a recreational 
retreat , impacts o f  th is sort would be highly s igni f ic ant . Due 
to the proximity of the s torage location to the p re s ently exi st­
ing bui ldi ngs , i t  i s  doubtful whether the buildings and land 
around the s ite would continue to be used whi le the f a c i l i ty i s  
i n  operat ion . The levels o f  no i se and types  o f  odors produced 
by the f a c i l i ty wou ld be in compatible with current recreational 
pur sui ts . 

Cattle and hors e s  would be allowed to gra z e  beyond the fenced , 
restricted are a  o f  the f a c i l i ty . Noi se  leve l s  would not be so  
great that they would cause  the se  gra z i ng anima l s  to  move away 
f r om the are a .  

C . S . 2 . S . 4  Oil D i s tribution System Impacts 

The Vinton s a lt dome s i te is characteri z ed by a vari ety o f  
freshwater habitats i n  comparison with the bracki sh t o  saline 
water habi tats surroundi ng Wes t  Hackberry and Black Bayou salt  
dome s . The Vi nton s ite i s  also an upland s ite with an  o i l  pipe­
line s ystem whi ch would traver s e  s evera l acres of  dry land 
b e fore connecting wi th the We s t  Hackberry E S R  pipeline on the 
I CW .  

An o i l  s p i l l  i n  Ged Lake , the Vi nton Drainage Canal , or in 
the numerous i rrigation di tches whi ch connect with the Vinton 
Drainage Canal would impact freshwater biota . Water birds 
and mamma l s  whi ch f requen tly enter the water , such as muskrats 
and nutria , cou ld corne into contact with the oi l .  Bird s  with 
fouled feathers would lose buoyancy and body heat . I nges tion 
of  the oil dur i ng preening would also be harmful , producing 
phy s iologi cal  d i s turbances . Mamma l s  would not be as adversely 
affected s i n ce they have f atty depo s i t s  wh ich f unction to retain 
heat and are not dependent on the i r  fur for buoyancy . However , 
l oss  of  food and habitat would be detrimental to al l the type s o f  
anima l s  cited . Benthic inve rtebrates such as chi ronomid ( f ly ) larvae 
and o l i gochaete worms could be covered by sedimented oi l or 
a f f ected by reduced oxygen di f fus ion into the water body . Oil­
c oated bottom organisms could be smothered . Vertebrate s wh i ch 
live underwater would probab ly avoid the o i l  un l e s s  they are 
trapped . Recovery would be rap id except that o i l  whi ch settles 
to the sediment may act a s  a source o f  low level re- contami nation 
for seve ra l years . Th i s  contamination would reduce recolon i z ation 
by benth i c  organi sms . 
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C . 5 . 2 . 6  Natura l and S c en i c  Re sour c e s  

Normal operat ion and maintenance o f  faci l i t i e s  o n  the Vinton 
dome i s  not ant i c ip ated to have any adver se impacts on the 
natural and s ceni c re s ources of the are a .  

C . 5 . 2 . 6  Archaeolog i ca l , H i s toric a l , and Cultural Re sour ces  

Dur ing the  cultural re s ourc e s  survey o f  the Vinton dome , severa l 
s igni f i c ant s it e s  we re ident i f ied . I f  the se  s it e s  were to be 
studied furthe r , a te s t  excavat ion program i s  recommended to 
determine the preci s e  extent of  the s i t e s  and the s igni f i cance 
of the archaeologi cal remains . In add i t i on , i f  the s ite were 
to be c hos en as an S P R  f a c i l ity , a more intens ive archaeological  
survey wou ld be i ni t i ated which would comp ly with the Nationa l 
H i s to r i cal P r e s ervat ion Act o f  1 9 6 6  and Execut ive Order 1 1 5 9 3 .  
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C . S . 2 . 8  Soc i o econom i c  Impac t s  

C . S . 2 . 8 . 1  Emp l oyme nt  

Abo u t  IS  wo r k e r s  wo u l d  be emp l oy e d  at  the s to r ag e  s i te d u r i ng 
the ope r at ion  o f  the fac i l i ty .  They wo u l d  wo r k  in  sh i f t s  so 
that the i n s t r ument P?nel wo u l d  be mon i to r ed  cont i n u o u s l y  
a n d  pe r s o nnel would  b e  on  h and t o  t a k e  c a r e  o f  any eme rgency 
s i t uat i o n .  Me chan i c s , e l e c t r i c i ans , c r a f tsmen and ma in ten­
ance wo r ke r s  wo u l d  be at the s i te d u r i ng the d ay to t e s t  
the  equ i pme nt a n d  keep i t  in  good  wo r k i ng o r d e r . 

C . S . 2 . 8 . 2 Land U se  

The Vi nton S alt  Dome is  on ly ab o u t  t h r ee m i l e s  f r om the town 
o f  Vi nton . Al though Vi nton ' s  popul at ion  is only about 3 , S O O ,  
i t  i s  e xpe c t e d  t o  re ach ove r S , O O O  by 1 9 9 0 . Mo s t  o f  the 
r es i d e n t i a l  e xpan s i o n  w i l l  p r o b ably o c c u r  we s twa r d , tow a r d  
To omey a n d  N i b l e t t  B l u f f . Eve nt u a l ly , the town w i l l  spr e ad 
s o u thwa r d  a s  we ll , c l o s ing i n  the d i s tance between the p r e s e n t  
mun ic ipal  bound a r i e s  a n d  t h e  p r opo sed  s t o r ag e  s i te . 

The Vi nton Dr a i nag e  C a nal , wh i c h  i s  the pr opo s e d  s o u r c e o f  
wa te r fo r le ach i ng the s t o r ag e  cave r ns and fo r d i splac i ng the 
o i l  when o i l  is  removed ,  i s  a nav ig able channe l , c o nnected 
to the I n t r a c o a s t a l  Wate rway . B a r g e  load ing f ac i l i t i e s  are  
loc ated  on the Dr a i nage Canal  and are  c u r rently u s ed to s h ip 
o i l and ma r i ne s h e l l . Al thoug h the re  a r e  no maj o r  manu­
f ac t u r i ng p l a n t s  in  Vi nton now , it  is  l i ke ly that  indu s t r i e s  
w i l l  locate h e re i n  t he future . It  i s  a l s o  quite probable  that  
they wi ll  te n d  to bui ld in the area south of  Vinton , ne ar the 
drainage c anal , a n d  w i l l  promp t d eve lopment in t he vicinity 
o f  the propo s e d  s torage s i t e . 

A s im i l a r  s i t ua t ion  i n  wh i c h  the cand i d a te s i te fo r o i l 
s t o r ag e  wa s w i t h in 3 to 4 m i l e s  o f  a town , wa s o b s e r ved  at  
the  We s t  H a c k b e r ry s i te .  In th a t  c a s e , howe ve r , i t  was  
concluded that  the g r ow t h  of  the commun i ty wo u l d  no t p r e s e n t  
a d i sp a r i ty i n  l and u s e . T h e  Town o f  Vi nto n ,  h oweve r ,  i s  
p r e s en tly a l a r g e r  commu n i ty t h a n  H a c k b e r ry , a n d  i s  l i ke ly 

' t o  g r ow mo re  r a p i d ly b e c a u s e : ( a )  i t  i s  located  on a maj o r  
I n t e r s tate H ig hway , ( b )  i t  i s  l oca ted o n  a r a i l r oad t r a c k  
t h a t  h a s  f r e ig h t  s e r v i c e , ( c )  i t  h a s  a mo r e  pl e n t i f ul s upply 
of fr e s h  wate r , ( d )  i t  is in an a r e a  le s s  pr one to rece ive 
hurri c ane and flood d amage , and ( e) it l i e s  re l a t ive ly close 
to the l arge indus tr i a l  center o f  Be aumont , Port Arth ur , and 
Orange , Texa s . 
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C . 5 . 2 . 8 . 3  T r a f f i c  

Dur i ng the ope r a t i o n  o f  the s to r age fac i l i ty, a da i ly ave r age o f  
o n ly abo u t  1 6  ve h i cles  wo uld be t r avel i ng t o  and f r om the s i te .  
Th i s  wo uld co n s t i t u te a 5 3  per cent i n c r e ase  ove r c u r rent  u s age 
of Ged Ro ad , but wo uld have no s i g n i f i c ant impact on  the 
I n ter s t ate H ig hway . 

When the o i l i s  w i thd r awn f r om the V i nton dome , tank e r s  no rmally 
b r ing i ng fo re i g n  o i l  i n to po r t s along the Neches R i v e r  c o u ld 
be us ed to d i s t r i b u t e  the o i l that i s  not t r anspo r ted v i a  the 
maj o r  pr ivate p i pel i nes . The net impact may be a reduct i o n  i n  
s h i p t r a f f i c  al ong the S a b i ne-Ne ches Wa terwa� s i nce on ly abo ut  
73  t a n k e r  t r i p s  would  be  needed to c a r r y  o i l f r om t he Vi nton 
dome . 

Dur i ng r e f i l l (  5 8 , 0 0 0  ba r r e l s  pe r day wo uld be pumped ba c k  to 
t he V i nton dome . Th i s  r e f i l l , by i t se l f ,  wo uld take 28 mon t h s )  
d u r i ng wh ich  tan k e r  t r aff ic  i n  the Waterway wo uld i nc r ease by 4 
per cent in  the Sab i n e p a s s  and at Po r t  Ar t h u r , and 8 pe r c ent in  
the Neches R i v e r . If  bo th  the Ea r ly Sto r ag e  Re s e r v e cave r n s  at 
We s t  Hac k b e r r y  ( hol d i ng 6 0  m i l l i o n  ba r r e l s  of o i l )  and the new 
cave r n s at the v i nton dome ( 5 0  m i l l i o n  bar r e l s )  we r e  r e f i lled 
s imul tane ou sly , abo u t  1 2 8 , 4 7 5  bar r e l s  pe r day wo uld be unloaded 
at the do c k s . Th i s  wo uld c r eate an i n c r e ase in t a n k e r  t r i p s  of  
9 pe r cent in  the Sab i ne Pa s s  and at  Po r t  Ar thur , and 1 7  per cent 
in  the Neches R i v e r . 

C . 5 . 2 . 8 . 4 Ho u s i ng and Pub l i c  Se r v i c es  

B ecaus e  o f  the  permanency o f  the  po s i t i o n s  o f fe r e d by  the 
o pe r at ion  o f  the fac i l i t y ,  it  can be expec ted that all 
or ne ar ly all o f  the 15 wo r k e r s  emp loyed at the s i te wo uld 
be r e s iden ts  o f  Vi nton . I f  as ma ny as all I S  o f  these 
wo r k e r s  we re  h i r ed f r om o t her  commun i t i e s  and moved i n to  
V i nton , t he e ffe c t  wo uld be  smal l .  As s um i ng that  the  s i ze 
of the aver ag e wo r ke r� fam i l y was fo u r , it wo uld me an that 
t he town had 6 0  new r e s iden ts . Th i s  r ep r esents  only sl i g h tly 
mo r e  th an a one pe r c ent i n c r e ase over the an t i c ipa ted 
popul a t i o n  of 4 , 3 0 0  at that t ime . 

Howeve r ,  t he n umber o f  h o u s ing un i t s  av a i lable i n  Vi nton 
would need to be i n c r eased to ac commodate the p r o j ect wo r k e r s  
a s  we ll  a s  the ant i c i pat ed g r owt h .  The 1 9 7 0  cens u s  l i s ted 
o nly 2 home s fo r sale and 1 7  fo r r e nt at that t ime . Un l e s s  
s ub s tant i al ho u s i ng devel opment occ u r red , the p r o j ect wo r k e r s  
would b e  expe cted t o  e i ther  commu te t o  the s i te f r om l a r g e r  
c i t i e s  o r  l i ve in  mob i l e  tr a i l e r  home s un t i l new permanent 
h o u s in g  u n i t s  we re  compl eted . 
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C . 5 . 2 . 8 . 5  Economy 

The s to r ag e  p r o j ect  p r opo s ed fo r the Vi nton dome i s  the smal l e s t  
o f  tho s e  c u r r e n tly  un d e r  c o n s ide r a t io n  in  th i s  r eg i on . The 
imp ac t s  on  the local economy wo uld a l s o  be sm a l l e r  at the Vi nton 
dome than at  the o t he r s i te s . The pay r o l l of the pe rmanent 
emp l oy e e s  at  the Vi nton dome wo uld amo u n t  to only abo u t  $ 3 2 , 0 0 0  
pe r month . The comb i n a t i o n  o f  pay r o l l  and o th e r  expe n s e s  
i nc u r r ed fo r t h e  ma in tenance and repa i r  o f  t h e  fac i l i ty wo uld 
amo unt to abo u t  $ 7 7 , 0 0 0  pe r mo nth . 

The i nc r eme n t a l  in c r e a se in  l o c a l  e a r n i ng s  g a ined d i r e c t ly  and 
i nd i r ec t l y  c an b e  asc e r t a i ned by appl y i ng the econom i c  mul t ipl i e r  
( 2 . 0 5 ) . The r e s u l tant f i g u r e ,  $ 1 5 7 , 8 5 0  r ep r e se n t s  only  a 
f r ac t ion  o f  a pe r c e n t  o f  the a n t i c ipa ted 1 9 8 5  l evel  of e a r n i ng s  
i n  t h e  Lake C h a r l e s  and Be aumont-Po r t  A r thu r -Or a nge s t anda rd 
me t r opo l i tan  s t a t i s t i c al a r e a s . 

D u r i ng a pe r i o d o f  o i l  w i thd r awa l f r om the s i t e , the l eve l o f  
e xp e nd i t u r e  f r om the p r o j e c t  wo uld r i se to abo u t  $ 3 4 7 , 0 0 0  pe r 
month . Th i s  i nc r e a se i s  a t t r i b u tab l e  to the h i r i ng o f  add i t ional 
wo r k e r s  and the need fo r add i t i o nal spa r e  pa r t s a s  mach i ne ry i s  
wo r n  o r  damaged i n  u s e . Th i s  l e v e l  o f  s i te expend i tu r e s  wo uld 
c o n t i n ue fo r no l o n g e r  than 5 month s . 

A f t e r  fo r e i g n  o i l s uppl i e s  a r e  r e s umed , the s to r ag e  cave r n s 
wo u l d  be r e f i l l ed . The r e f i l l  pe r i od wo uld e x t end o v e r  two 
ye a r s  dur ing wh i c h  the c o s t  o f  the f ac i l i ty ,  e x c l ud i ng the 
p u r c h a s e  of the in com i ng o i l , wo uld be app r ox imately $ 1 6 0 , 0 0 0  
pe r mo nth . 

U s e  o f  the Vi nton dome wo uld h ave a s t r ong e f fe c t  on the town 
o f  Vi n to n . Mo s t  ot lhe wo r k e r s  emp l oyed at the  s to r ag e  s i te 
wou l d  be r e s id e n t s  of the town s i nce it i s  only a b o u t  3 m i l e s  
away and i s  a g r ow i ng commun i ty . 

C . 5 . 2 . 8 . 6  Gove r nme nt  Revenue s 

As a t  the o the r s i te s  p r ev i o u s l y  d i sc u s sed , u s e  o f  the Vi nton 
dome would n ot  d i r e c t ly  c o n t r i bu te to  l o c a l  gove r nme nt  r ev e n u e s  
be c a u s e , a s  a fede r a l ly- owned f ac i l i ty , i ts l a nd and cap i t a l  
imp r oveme n t s  wo uld be tax e x emp t .  

Ind i r e c t l y , h oweve r , the local  g o ve r nme n t s  wo uld r ece ive 
mo n e t a r y  inputs f r om the econom i c  ac t i v i ty that the s to r ag e  
fa c i l i ty g e ne r a te s . Tax e s  pa id b y  wo r k e r s  i s  one e x amp l e  o f  
th i s  i nd i r e c t  c o n t r i b u t i on . Th e i r  i np u t  f r om s al e s  t a x  a l one 
wo uld c o n t r i b u te about $ 1 4 , 5 0 0  to  l o c a l  gove r nme ntal  t r e a s u r i e s  
pe r y e a r . 
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C . 5 . 3 Impact Due to Termination 

After termination of  the SPR program , i f  the fac i l i ty was 

not to be used for any othe r gove rnment purpo se , it would 

be di spo sed of in  accordance with app l i cable laws and 

regulation s .  

C . 5 . 4  Re la t i o n s h ip  of  the P r opo sed Act ion  to Land U s e 
P l an s , P o l i c i e s , and C ont r o l s  

A va r i e ty of  pa r i s h , s t ate , and fe de r a l  ag enc i e s  have 
j u r i s d i c t i o n  o v e r  the land s  that wo uld be u s ed if the V i nton  
s i te we r e  dev e l oped as an o i l  s t o rage  fac i l i ty .  

T h e  s i t e  and i t s r e lated p ipel i n e s  and br i ne d i spo s al f i e ld 
l i e i n  C a l c a s i e u  P a r i sh .  The  app r oval of  the Pa r i s h  
P o l i ce J u r y wo u l d  b e  r equ i r ed pr i o r  to lay i ng the  raw wate r 
p i pe l i ne ac r o s s the  Ged Road . Unl i ke o t h e r  par i s h e s  i n  
t h e  r eg i on , Cal c a s i e u  P a r i s h  h a s  the  autho r i ty to d i r ec t  
devel opment o u t s ide of c i ty bounda r i e s  th r o ugh the  C om­
p r ehen s ive Z on i ng Law of  C al c as i e u  P a r i s h , enacted in 1 9 6 2 . 
Wo r k  i s  c u r rently unde rway to comp l e te the  c l a s s i f i c at ion of 
p r oper t ie s  in  the par i s h .  The  maj o r  emphas i s  in  th i s  e f fo r t  
i s  t o  al low f o r  t h e  pl an ned g r ow t h  o f  ur ban ar eas . Lands 
wh i c h  wo uld be affec ted by the  p r op o s ed fac i l i t i e s  at the 
V i nton s i te , the br i n e d i spo sal f i eld and the  p i pel i n e  
c o r r id o r s  have n o t  yet been c l a s s i f i ed for  z o n i ng r eg u l a t i o ns . 

Land u s e  plans for  th i s  area  have been pr epar ed by the Imp e r i a l  
C a l ca s ie u  Reg i o nal P l ann i ng and Deve l opment C ommi s s io n .  
T h e s e  plans ind i c ate that mo s t  o f  the ant ic ipa ted g r owth of 
t h e  town of V i n ton w i l l  oc c u r  we s t  o f  the p r e s en t  u r b an area  
and r ema in  nor th of  I n t e r s t ate H ig hway 1 0 . Th i s  h ig hway has 
l im i ted ac c e s s  and p r ov ide s a bar r i e r  be tween the la nd s on 
e i t her  s i de . S ome i ndu s t r i a l  g r ow t h  is expected to o c c u r  
al ong the V i nton D r a i nag e C a nal whe r e  bas ic  po r t  fac i l i t i es  
h ave  b een  bu i l t .  The  la nd u s e plans  ind i ca t e  that the 
V i nton s i t e is  i n  an area  c l a s s i f i ed as land u s ed fo r 
m i ne r al e x t r ac t io n .  Th i s  u s e  i s  no t expe c t ed to change by 
1 9 9 0 . The  ex t r a c t ion  r e f e r s to the p r oduc t i on of  o i l  
o c c u r r i ng ar ound t h e  per i p h e r y  of  t h e  dome . Lands s o u th of 
the s i te  i n  th e br i ne d i sp o s al f i eld area are des i g nated as 
ag r i cu l t u r al lands in  the f u t u r e  land u s e  map . U s e  of  the s i te  
f o r  o il s t o r ag e  wo uld no t confl i c t  w i th cont i nued u s e  of the 
ad j acent lands fo r the i r  es tabl i sh ed p u r po s e s . 

T h e  o i l  d i s t r i bu t i o n p i pe l i ne wo uld c r o s s  th r o ug h  we tl ands 
s o u t hwe s t  of the s a l t  dome . Wh e r e  pu b l i c  land s wo uld be 
c r o s s ed ,  the Lo u i s i a na S t ate Land O f f i c e  wo uld be consul ted 
r eg a r d i ng the r i g h t- o f-way fo r the p ip e l i n e . 
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The U .  S .  Corps of  Engineers a l s o  has j ur i sd i c t ion over 
act iv i t i es in wetlands areas . Construct ion of  pipe l ines i s  
one of  the act ivit i e s  requiring a permit from the Corps . 
Their permi s s ion would a l so be required for the bui lding 
of  a wate r  intake s tructure on the s i de of the Vin ton 
Drainage Canal . 

C . 5 . 5 Summary of Adverse and Bene f i c i a l  Impacts 

Table 5 . 2 - 2  in Chapter 5 contains a detai led summary of the 
adv�r s e  and ben e f i c i al impacts a s sociated with s i te prepara­
tio� and c on s truction at the Vinton s i te/ and the se  impacts 
are not repeated . In S ec tion C . 3 . 5  the impacts of  the pro­
po s ed s i te , We s t  Hackberry , we re summari z ed .  On ly the ma j or 
d i f fe renc e s  between the proposed and the a l ternate s i te are 
d i scus s ed here . 

The ma j or di f ference between Vinton and the propos ed s i te at 
We s t  Hackberry is the proj ected o i l  s torage c apa c i t i e s  of  
the two dome s . Vinton , wh ich wou ld only ho ld 50  mi l l ion 
barrel s ,  wou ld have one-th ird the capacity of  an expanded 
We s t  Hackberry s i t e .  Impac ts , whi l e  not nece s s ar i ly a direct 
function of  the proj ec ted oil storage capac ity , would gene rally 
be less  extens ive at Vinton . 

Another d i f ference i s  tht the Vinton s i te i s  parti a l ly covered 
by a large l ake , Ged LaY-e . Cons truction activit ies on s i te 
would tend to impact freshwater biota rather than terrestrial  
forms . 

Br ine , rather than being d is po s ed at se a , would be i n j ec ted 
into an underground aquifer . Calcu lations indicate that thi s  
aqu i fer mus t  b e  a t  l e a s t  3 2  square m i l e s  ( i f 1 0 0  feet i n  
average thickn e s s )  and should b e  3 6  square mi les in  extent to 
a l l ow a s a fety margi n otherwi s e  the aquifer would fracture . 
Te s t i ng i s  requi red to determi ne i f  aqu i fers in the region 
provide thi s amount of inj ection capacity . 
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C . 6  ALTERNAT I VE SITE - BIG H I LL 

C . 6 . 1  Impact on S i te Preparation and Con struction 

C . 6 . 1 . 1  Land Featur e s  

C . 6 . 1 . 1 . 1  Geomorpho logy 

S ince the Big H i l l  storaqe s i te is dry land , no f i l l i nq 
would be requ i red for roads or we l l  pad s . Dikes would be 
c on structed for brine and raw water pond s  a s  we l l  as for 
sur f ac e tanks . The dikes would be the only alteration of 
the n atural topogr aphy at the s ite . 

Con structioll  o f  the o i l  pipe line to the Sun Terminal  at 
Neder land would have no permanent impac t s  to land forms  
or  drainage patterns  along the route . S im i l ar ly , con struction 
of e i ther the raw water supply or brine d i sposal pipeline 
would have no permanent e f fects on the land forms or drain­
age pattern s .  

Other than the p ipe li ne  connection to the exi s t ing £ ac i l i t i e s , 
no construction of additional fac i l it i e s  beyond those  d i s cus sed 
for the proposed site is proposed at the Sun Terminal ; there fore , 
the re wou ld be no geomorphi c  impacts . 

C . 6 . 1 . 1 . 2  S o i l s  

Only minor impacts t o  s o i l s  wou ld b e  exper ienced during the 
c on struct ion of we l lheads and s ervi c e  roads and would be 
con f i ned to the construction s ite . On- s ite p ipeline cons truction 
would result i n  mix ing of the surface and s ub surfac e  layers 
o f  the Hock ley s i lt loam present . Thi s soi l has med ium runo f f  
and internal drainage . Disturbance o f  the s o i l  structure 
dur ing con struct ion could have only a minor ef fect on thi s 
runo f f  and drainage character i s t i c . The construction of the 
brine pond , raw water pond s , and dikes around tanks would have 
s imi l ar impac t s  on the s oi l . 

Con struct ion o f  the oi l d i s t r ibution pipe l ine from Big H i l l  
to the S un Terminal would di sturb several s o i l  type s - the 
Mo rey-Crowley-Hockley a s soc iat ion and the Beaumont-Morey 
a s soc iation predominantly and minor areas of Harri s -made 
land a s soc i at i on and S a l t  Water Marsh-T i dal mar s h  a s s o c i ation . 
The s e  s o i l s  range f rom very s low to moderate permeab i l i ty .  
Thei r  d i s turban c e  i n  the pipeline trench wou ld result in  the 
de struction of s o i l  structure and alteration of drainage 
c haracter i s t i c s . S ur face and subsur face mixing would a l so 
oc cur . 

The br ine d i spos a l  pipe line would impact the Morey-Crawley-Hockley 
soi l a s s o c i at i on , the Harr i s -Dade land soil  a s sociat ion and the Sabine 
S ab in e coastal land s s o i l  as soc iation . Impacts would be cqn f ined 
to the p i pel ine trench and wou ld inc lude d i sturbance of S O l i 
s tructure and mixing o f  sur face and sub surface l ayer s .  The s e  
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impacts c ould a l ter dra inage character i st i c s  o f  the f i r s t  two 
soi l s , wh ereas the S abine soi l would remain we l l  drained . 

The raw water p ipel ine would impact the Morey -Crowley-Hockley 
s o i l  a s s o c i ation and the Harr i s -made l and soil  as soc iation . 
The impacts wo uld be s imi lar to those j us t  d e s cr ibed . No 
con structi on of f ac i l i t i e s  at the S un Terminal are propo sed. 
No s o i l  inpacts would there fore �esult  from the use o f  B i c  H i l l  
a s  a crude o i l  storace f a c i l i tv _ 
C . 6 . 1 . 1 . 3  S trat igraphy , Geo log i c  S truc ture , and Mineral 

Re s ources . 

There would be no impacts to stratigraphy or geo logic s tructure 
during con s truction at the Big H i l l  s torage s i te , a long any 
of the p ipe l i ne route s or at the terminal and dock fac i l i tie s . 
I t  i s  under s tood that p art o f  one structural e l ement ( the s alt 
dome ) would be removed during cons truction , but this doe s  not 
alter the de s cr iption o f  s tratigraph i c  or s tructural condition s . 
Cons tructi on activities at the s torage s i te wou ld have no 
impact on the ava i lab i l ity of o i l  produced along the f l anks 
o f  the We s t  Hackberry dome . No mineral extraction is  occurring 
within the area o f  propo s ed expan s ion, therefore , no con struction 
impac t s  on s alt  or sul fur mining are antic ipattd . 
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C . 6 . l . 2  Water 

S ite preparation and cons truc tion at Big H i l l  would p roduce 
ce rtain impacts on the water envi ronment . Subs equent d i sc u s s ion 
de a l ing with the s e  impac ts is  organized in  two parts a s  follows : 

• Surface Water 

• S ubs urface Water 

C . 6 . l . 2 . l  S ur face Water 

Each impact o n  s ur f ace water s upply or qual i ty can be identi f ied 
by the activi tie s p roduc ing the impact a s  fo l lows : 

Type o f  Impac� 

Change i n  Water S upply 

Change i n  Water Qual i ty 

Water S upply 

Produced By 

Wi thdrawa l o f  Leaching Water 

Wi thdrawa l o f  Le aching Water 

D i sposal of Brine 

Dredging Operation s 

D i spo s a l  o f  Dredged Material 

Grading , Exc avation , and F i l l i ng 

Mi s c e l laneous Cons truction 
Activitie s 

The only s igni f i cant impact o n  the supply or ava i l ab i l i ty o f  sur­
face water would result from the withdrawal of water for the leach­
ing operation . The point of withdrawal ,  as i ndicated in Fi gure 
C . 6 - l , would be on the ICW , e i ther about 1 5 0 0  feet east  of the 
j unc tion with Spindletop Ditch or about 3 0 0 0  fee t  e a s t  o f  the j unc­
tion wi th S a lt Bayo u .  The rate o f  wi thdrawal would b e  6 . 8 6 x 1 0 5 
bpd ( barre l s  per day ) or 2 . 0 0 x 1 0 4 gpm ( ga l lons per minute ) . The 
per iod of wi thdrawal would extend over 1 1 4 4  days ( 3 8  months ) . 

I f  the ICW se rved a s  the lone source o f  leaching water , and i f  the 
waterway were completely i so lated from other water bodie s * , the with­
drawal rate previous ly noted would lower the water leve l  of the 
waterway . 0 6 7  f t/day ( a s  exp lained i n  Appe ndix D . 2 2 ) . Be cause the 
wate rway i s  connec ted with Salt  Bayou , S tar Lake and S p i ndletop 
D i tc h  in the v i c i n i ty of the .raw water intake ( s ) , and with Galves ­
ton Bay and the P o r t  Arthur Canal ( part o f  Sabine-Neche s Cana l )  at  

* 
Between Galve ston Bay and the Port Arthur Canal . 
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i t s  e nd s , the actua l rate of descent o f  water would be somewhat 
le s s  than the valu e  noted . As indi cated in F i gure e . 6 - 1 , induced 
currents in the Iew and ad j oi n i ng str eams would serve to re­
pl en i s h  the water wi thdrawn from the waterway . Thus , the Iew 
s hould s erve as the maj or replenishment source with a le s ser 
c ontribution f rom streams f lowing into the Iew . 

Flow i n  the s egme nt of the I ew under con sideration i s  generally 
from we s t  to east . The wi thdrawal proc e s s  would c au s e  an in­
crease o f  . 0 1 2 4  ft/sec to thi s exi s ti ng current . No apprec i ab le 
impact on the supply o f  surface water in the area i s  an ticipated . 

Water Qual i ty 

As noted previou s ly , the s ur f ace water sys tem would be a f f e cted 
by s ix activi t i e s  a s  f o l lows : 

• Wi thdrawal of Wate r for Leaching 

• Br ine D i sp o s a l  

• Dredging Operat ion s 

• Di spo s a l  of  Dredged Mater ial  

• Grad i ng , E xcavat ion , and F i l l ing 

• Mi s c e l l aneous Cons truction Activities 

Wi thdrawa l o f  Water for Leaching . The water qua l i ty in  the Iew 
i s  dependent upon the quality of water f lowing into the waterway 
from Galve s ton Bay and to a l e s ser extent upon the re latively 
sma l l  amount of water entering f rom other s ource s * . Wi thdrawal 
of water would not s i g n i f icantly alter the re lative amounts  o f  
water entering the Iew from e x i s t ing sour ce s .  Thus , the water 
quality i n  the I ew would sti l l  re f lect the water quality o f  
Galve s ton Bay a n d  t o  a le s ser degree that of other s ource s . 
S pe ci f i c  water qua l i ty data for the I ew in  the vicinity o f  the 
raw water i ntake i s  not avai lab le at this time . S a l i n i ty at 
the east end of th i s  s e gment of the Iew is about 1 5  ppt * *  and 
at the wes t  end abo ut 18 ppt . Sal ini ty near the i ntake s i te ( s ) 
as  c al c ulated from s peci f i c  conductance was l e s s  than 2 ppt when 
meas ured i n  March , 1 9 7 7 .  Hi ghe r s alinities  would be e xpected fo r 
other s e as onal conditions . 

* These other s ourc e s  i nc lude streams s uch a s  S a l t  Bayou and 
S p i ndletop Di tch . 

* * Salin ity a s  calculated from spec i f i c  conductance . 
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Based on the avai l ab l e  information , the intake of  water shou l d  
not have a s i gni ficant impact o n  l eve l s  of  contami nants i n  
the l CW .  Li kewi s e ,  no s i gni ficant change in  s al ini ty of  the 
l CW or any other water bodies i s  anti cipated . 

Brine D i sposal . During the l e aching proces s  at Big Hi l l  2 3 0  
ppt brine wou l d  be di s charge d at a rate o f  7 8 9 , 0 0 0  bpd or 
2 3 , 0 0 0  gpm for a period of  1 144 days . Current de s i gn c a l l s  
for the dispo s a l  o f  the brine b y  means o f  di s charge into the 
Gul f  o f  Mexico . The general dispo s al are a in  the Gul f  i s  
indi c ated i n  Figure C . 6 - 2 . 

The disposal s i te i s  s imi l ar to that to be used for the We s t  
Hackbe rry fac i l i ty . There fore , the propos e d  speci fic criteria 
fo r the brine di ffuser for B i g  Hi l l  are very s imi l ar to tho se 
propos e d for We s t  Hackberry . The se  criteria are as fo l l ows : 

o D i f fu s er location 

0 depth of  water 

0 di ffuser l ength 

0 di ffu s er ori entation 

0 number of  di ffuser ports 

0 d i s tance between ports 

0 di ameter of ports 

0 ori entation of port ris e r  

0 port exit velocity 

- app rox imatel y  4 
mi l e s  southeast o f  that 
portion of the coastl i ne 
near star Lake 

- approximate l y  3 0  feet 

- 3 0 7 0  feet 

- perpendicul ar to coast 

- 5 2  

- 5 9  feet 

- 2 . 4 5  inches 

- 9 0 °  to ocean bottom 

- 2 5  ft/ s e c  

An ana l ys i s  of  the imp act o f  the operati on o f  thi s di ffuser 
on  the Gul f  of  Mex ico has been per formed as described i n  
App endix U .  The results o f  thi s  analys i s  indi c ate that the 
impact s  at the Big H i l l  s i te i n  the Gu l f  to be s imi l ar to · 
but l e s s  than tho s e  at the We s t  Hackberry d i s p o s a l  s i te . 
Becau s e  the rate of d i s charge at Big H i l l  i s  only two - thirds 
that o f  We s t  Hackberry , the magn i tude o f  the impact is some ­
what reduced . The bottom area exposed to exce s s  s a l i n i t i e s  
greater than 1 p p t  amounted t o  l e s s  than 7 2 4  ac res . The bottom 
area expo s ed to exc e s s  s a l i n i t i e s  greater than 3 ppt amoun ted 
to l e s s  than 5 2  acres . 

Dredging Operations . The dredging operations as sociated w i th 
pipe l ine cons truction of the B ig H i l l  f ac i l i ty would con s i s t  
almo s t  entirely of bucket dredging ( except perhaps in the ICW) . 
Depth of burial at stream cro s s ings wo uld be a min imum o f  twelve 
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feet for navigab l e  s treams and 4 feet for other stream c ros s ings . 
Fi gure C . 6 - 2  presents the proposed and al ternate brine p i pe l ine 
rout e s  under cons ideration for Big Hi l l . 

Dredg i ng i n  South Fork , Taylor Bayou 

The c ro s s i ngs for e i ther of  the o i l  pi peline rou t e s  would be 
approximate l y 2 5 0 feet and would require removal of about 
5 , 0 0 0  cub i c  yards of  dredged mater i a l . The s ediment analyses 
f or Taylor Bayou indic ate s ign i f i cant con t amination ( S e ction 
B . 3 . 4 . 2 . 1 ) . COD and TKN leve l s  exceed the recommended cri teri a .  
Thi s sugge s t s  that dredging would depre s s  the di s so lved oxyge n  
l eve l s  and a l s o  c au s e  some re lease o f  nutrient materia l s  i nto 
the water column . However , the se  are short- term e f fe c t s  and 
shou ld be expected to cease a few days a f ter the dredging 
operat ion cea se s . Al so , proper operation o f  bucket dredging 
equipment can m i n im i z e  turbidity i nc reas e s . More l a st i ng 
impact s  m i ght be c au sed by re lease  o f  tox i c  pe s t i cides  or i n­
dus tri a l  chemic a l s  f rom the dredged mate r i a l . The sediment 
i n  Taylor Bayou i s  c ontam i nated wi th the very s l owly degrad ing 
and high ly tox i c  P CB compound s .  Some release  o f  the se wou ld 
be  ant i c ipated duri ng dredging . Thi s could c au s e  m i nor in­
cre a s e s  i n  the i nge s t ion of  these mater i a l s  by aquatic  l i fe forms 
and thu s , to some degree , increase the accumu lation of PCB ' s  
in the food- chai n s . However , no l ong- l a s ti ng detriment a l  impact 
i s  expected from this dredging operation . Oi l and grease are 
o ften a s so c i a ted with o ther industrial pol lution . Thes e  a l s o  
inf luence the de s orption o f  pe s t i cides ( and probab ly other 
organic materi a l s ) f rom sediment s .  Because DDT and other p e s t i ­
c i d e s  a r e  s o luble t o  a much greater extent i n  o i l  than i n  water 
( a  par t i t ion  coe f fi c i e n t *  of about 1 x 1 0 6 has been determined 
for P , P ' - DDT ) , the occurrence o f  o i l  and grease i n  the s ed iment 
tends to l e s s e n  the amount of  pesti cides desorbed into the 
water column duri ng dredging ( Hartung and K l inger , 1 9 7 0 ) . Figure 
C . 6 - 3 char t s  the uptake of DDT by s edime n t s  in an arti f i c a l  river 
containing 1 . 2 4 ppb of DDT in wat er . 

Dredging in North Fork , Tay lor Bayou 

The o i l  p i pe l in e  cro s s i n g  of th i s  stream occurs at a point whe re 
the width is about 1 2 5  fee t . The dredging operation wou l d  in­
volve dredging of about 3 , 2 0 0  cubic yards of materi a l . The 
imp act s  d i s c u s s ed for South Fork , Taylor Bayou are equa l l y  
appl i c ab l e  t o  thi s dredging operat ion . 

*This p ar t i t i on coe f f i c i en t  i s  de f ined as the ratio of  the con­
ce ntrat ion of P , P ' - DDT in the oi l to the concentr ation o f  
P , P ' - DDT i n  the water . 
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Figure C . 6 - 3  Up take o f  D D T  b y  s ed imen t s  in a n  ar t i f i c ial r iver 

c o n t a in ing 1 . 2 4 ppb DDT in wat e r  
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Dredging i n  Love l l  Lake 

An o i l  p ip e l ine ( Route 2 )  would c ro s s  Love l l - Lake . The c ro s s i ng 
would be  about 5 0 0  fee t acro s s  and requi re removal o f  approximately 
1 0 , 0 0 0 cubi c  yard s o f  dredged materia l .  No  water or sediment 
qua l ity data are avai lable  for Love l l  Lake . Howeve r ,  it i s  expe cted 
that the water and s edime n t  qua l i ty i n  Love l l  Lake is comparable 
to that i n  Taylor Bayou and i t s  tributari e s . Thu s , the impact of  
dredging should al so be s imilar except that because o f  fewer current s  
i n  the lake the impac t  s hould b e  more intense for a mo re loca l i z ed 
area . 

Dredging i n  Hi l l ebrandt Bayou 

Both o i l  pipe l in e  route s would c ro s s  Hil lebrandt B ayou . 
The s tream width at  the point o f  c ro s s ing would be about 
2 5 0  feet and approx ima t e l y  2 5 , 0 0 0  cubic yards of dredged 
mate rial woul d be i nvo lved . The wate r  and s ediment data 
( S ec t i on B . 3 . 4 . 2 . 1 ) are much the s ame as for Taylor Bayou . 

E xce s s ive leve l s  o f  COD , TKN , lead , z inc  and PCB ' s are p re se n t  
i n  t h e  s edimen t .  Thus a s  for earlier c a s e s  some re lease o f  
tox i c  mate r i a l s  would b e  expected . However ,  the ma j or impact 
would continue to be the tran s ie n t  increase i n  turbidity and 
decrea s e  in di s so lved oxyge n . 

Dredging i n  Taylor Bayou 

An o i l  p ipe l in e  ( Route 1 )  would require dredging acro s s  a 
2 5 0 - foot s tream bed . The operation would i nvo lve removal o f  
approxima te l y  2 5 , 0 0 0  cubic yards o f  dredged materi a l . The 
s ame i mpac t s  are i nvolved as at  the North and S outh Forks and 
a t  H i l l ebrandt Bayou . 

Dredging i n  the I CW 

E i ther o f  the brine disposal  l i n e s  would require dredg ing i n  
the ICW . The c ro s s ing ( s )  would be  about 3 0 0  feet . T h e  amount 
of dredged material wou ld b e  approximately 5 2 , 5 0 0 to 6 0 , 0 0 0  cub i c  
yard s . I n  addi tion , dredging o f  about 8 0 4 0  cubic yard s o f  sedi­
ment wou ld b e  requi red for the raw water i ntake connection . Water 
and s edime n t  analy s i s  data indic ate high phos phorous l evel s  i n  
the water c o l umn and high l e ve l s  o f  COD and ni trogen containing 
s ub s tances i n  the s ediments . Thus dredging can b e  expected to 
i n c rease turb i di ty , re lease  oxygen-consuming materi a l s  
resul ting i n  lowe r di s so l ved o xygen l eve l s , a n d  al s o  t o  releas e 
ni trogenous materials ,  pos s ib l y  caus i ng i ncreases i n  biological 
p roducti o n , further depl e ting oxygen l eve l s . 
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Dredging in S alt Bayou 

Brine di spo s al l ines would cro s s  S alt Bayou . Either cro s s ing 
woul d be about 2 0 0  feet and require dredging o f  approximately 
2 0 , 0 0 0  cubic y ards of dredged mater i al . The imp acts would 
be comp arable to tho s e  fo r the l CW .  As the degree of pol lution 
in S alt Bayou is very s im i l ar to that for the l CW ,  the most 
s igni ficant imp acts would a l s o  be the trans i ent increase in 
turbi di ty and decrea s e  in di s s olved oxygen . Thes e  imp acts 
would di s s ipate a few days a fter the completion of dre dging . 
However ,  the damage to the b iota would be greater in s al t  
Bayou , as  indi cati ons are that S alt Bayou h a s  not been 
previ ous ly di s turbed as has the l CW ( Robertson , 1 9 7 7 ) .  

Dredging in spindletop Di tch 

Dredging in spi ndletop Di tch could invo lve e i ther or both a 
r aw water intake pipel ine and a brine di spos al pipe l i ne . 
E i ther would require a c ro s s ing o f  about 2 0 0  feet and removal 
o f  approximately 2 0 , 0 0 0  cub i c  yards o f  dredged material ( both 
l ine s ) . Water and s ediment analys i s  currently avai l able , 
indicates high l evels o f  organi c nutr i ents in both the water 
co lumn and the s ediments . High conducti vi ty values and the 
presenc e  o f  o i l  and grease in the s ediments indi c ate that 
o i l  production waste s  prob ably enter the ditch . The imp acts 
due to dredging would be a trans i ent turbi di ty incre as e ,  
oxygen depletion , and releases o f  nutr i ents and o i l  and gre as e . 

Dredging in Marshes 

Both fres hwater p ipel i ne routes and both brine di sp o s a l  pipe­
l ine routes would cro s s  marshes s outh of the Big Hill s alt 
Dome . D epending on the routes between 9 . 0  and 1 1 . 7  mi l e s  of 
p ip e l ine woul d cro s s  thes e  marshe s . The dredging would be 
the push-di tch type , us ing dredged materi al for b ack- fi l l . 
The amount o f  dredged material would b e  about 843 , 7 5 0  to 
1 , 0 9 6 , 87 5  cub i c  y ards . The imp acts o f  thi s  dredging ope r ation 
would b e  localized very c l o s e  to the actual dredging oper ation . 
Maj or imp acts would be incre ases in turbidity and nutrient 
l evel s  accomp anied by dec reases in the di s s olved oxygen l evel . 
The s e  imp acts would l a s t  only a s hort time a fter the dredging 
and b ack- fill operati ons . No long-term imp acts are 
antic ip ated . 

D i spo s a l  o f  Dredged Mater i a l . Dredged material would be 
dispos ed o f  in confined areas near the dredging s ites . Mo st 
of the l and area involved would b e  marshe s . The general 
imp acts to be exp ected are di scuss ed in deta i l  in s ection 
C . 3 . 1 . 2 . 1 .  The s e  inc lude imp act o f  the spo i l  on the confine­
ment area and the impact of e ffluent from the di spo s al area 
on the s treams . 
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I mpacts Due to E f f luent from the D i sp o s a l  Areas 

The spoi l con f in ement s ites are located near the water bod i e s  
from whi ch the spoi l i s  removed . A s  d i s cu s sed i n  Sec tion 
C . 3 . 1 . 2 . 1 ,  e f f l uent from the se  d i s po s a l  are as  i s  normal l y  re­
turned to the adj acent water body . Such a prac t i c e  tends to 
re i ntroduce some uesorbed contaminan t s  into the ne ighboring 
water b od ie s .  

Maj or contaminants l i ke l y  to return to nearby waterbodies 
would cons i s t  mainly of organic nutri ents . Some minor imp acts 
such as turb i dity increas e s , di s s o lved oxygen dep l etion , and 
pos s ib ly s ome release o f  o i l  and gre ase wou ld al s o  occur . 

Grading , Excavation , and F i l l ing . The s ite preparation and 
con s truct ion acti vity wou ld invo lve a s igni f i cant amount of  
earth movement during a 5-month period . App roximate ly 1 4 0  
acres o f  l and would be d i s turbed .  Based on the analy s i s  pre­
sen ted i n  Appendix 0 . 1 5 ,  approximate ly 1 , 4 2 7  tons of  1 , 4 0 9  cub i c  
yards of  s edime nt would be  washed into the s urface water sys tem 
during the 5 -month period as a re s u l t  of erosion of  thi s  d i s ­
turbed l an d  by rainfa l l . Of t h i s  total , as shown i n  Figure 
C . 6- 4 , 1 , 0 5 3  tons would be depos ited in S p i nd letop Mar sh and 
po s s ib l y  S a l t  Bayou Mar sh to the sourth . The remaining 3 7 4  
ton s  would be  tran s ported t o  the north . A portion o f  thi s 
sediment would be depos ited i n  Wi l low S l ough , which drains into 
wi l low S lough Marsh to the east . The remainder would u l t imately 
pa s s  i nto Mayhaw Bayou to the northwe s t . Because the soil  in­
vo lved would be  a s i lt loam , the minimum rate of s et t l ing would 
be  . 0 1 8  mm/s e c  as  s hown i n  Figure C . 3 - 9 . 

The introduc tion o f  such sediment i n to the s e  wate r  bod i e s  would 
s lightly i n cre ase the  average leve l of  suspended s o l ids . Thi s 
i n creased leve l woul d per s i s t  for e s s en t i a l ly the entire five­
month period . 

Mi scel laneous Con s truction Act ivi t i e s . Two genera l types  o f  
po l lutants ( chem i c a l  and b i o logi cal ) c an be  generated during 
con stru c t ion activi t i e s  at B i g  Hi l l . A compl ete l i s t  of the 
types o f  chemi cal  pol lutants i s  found in S ec tion C . 3 . 1 . 2 . 1 . I n  
genera l , mo s t  re leases of  the pol lutan t s  ari s e  f rom exce s s ive 
or imprope r u s e  of indu s t r i a l  and agricultura l  chem i c a l s  on or 
near t he con s truct ion s ite . Add i t ional releases can ari se  from 
improper s torage and disposa l  operat ions . 
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Figure C . 6-4 S ediment T ransport in the Vicinity o f  Big Hill 
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Impact on Di spos a l  Areas 

Conf i ned disposal s i te s would be required for dredged material  
from the fol lowing bod i e s  o f  water : 

• South Fork Taylor Bayou 

• North Fork Taylor Bayou 

• Love l l  Lak e 

• H i l leb randt Bayou 

• Taylor Bayou 

• ICW 

• S a l t  Bayou 

• Spindletop D i tch 

• Marshes 

Spoil d i s p o s a l  s ites  would norma l l y  be loc ated near or adj acent 
to the b ody o f  water be ing dredged . E a r lier d i s c u s s ions o f  the 
impact on spo i l  d ispos a l  areas are app l i cable to the s e  s i te s . 
Some impact due to the s ed imen t contami nation i s  expected at 
each s i te . However ,  the general impacts due to contam i n ation 
of  s ed iments s hould be less  o f  a factor for Salt Bayou , where 
b i o logi c a l  col lect ion of inve rtebrate s i n di cates good water 
qual i ty ( Robertson , 1 9 7 7 ) . 

A maj or impact of  spoi l d i s po s a l  ope rations i s  the l o s s  o f  wet­
l ands hab itats . The fo l lowing is a s ummary o f  the wet lands 
hab i tat l o s s e s  which would b e  exp ected : 

Di spo s a l  S i te+ 

South Fork Taylo r Bayou 
North Fork Tay lor Bayou 
Lovel l  Lake 
Hi l lebrandt Bayou 
Taylor Bayou 
I CW 
S a l t  Bayou 
Spind letop D i tch  

Lo s s  o f  We t l an d s  Hab i ta t  ( Acres ) *  

0 . 5  
0 . 4  
1 . 0  
2 . 6  
2 . 6  
6 . 2 - 7 . 0 * *  
2 . 1  
2 . 1  

*This i s  based on the a s sumption that the spo i l  materi a l  would 
be  depo s i ted to a depth o f  two feet in d i sposal areas . 

* * I CW data i nc ludes dredging for raw water i ntake f ac i l i ty . 

+The spoi l d i s po s a l  s i te s  are located near the water bodi e s  
n amed i n  the tab le . 
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Biological pol lutan t s  are generally the re s u l t  of poor sanitary 
cond i t i on s  at a construction s i te . As a re su lt , bacterial , 
viral and other organi sms c an b e  c arried into the nearby water 
bodie s . The s e  pol lutan t s  are detrimental to water qual i ty and 
o ther organi sms . A maj or concern ari s e s  from release of patho­
genic organi sms a s soc ia ted with human was te . 

Predi ction o f  impac t s  due to these typ e s  o f  b i ologic a l  and 
c hemi c a l  pol lutant s  is not  feas ible b e c au s e  o f  the human e lement 
involved and the pre s e n t  lack o f  detai led de s ign in formation . 
I n  any case , the degree o f  po l lution can be min imi z ed through 
proper di sposal pract i c es .  

C . 6 . 1 . 2 . 2  S ubsurface water 

Curren t  de s ign for the Big Hill fac i l i ty doe s not invo lve the use 
o f  shal low aqu i fe r s  a s  a sourc e o f  leaching water nor the u s e  o f  
the deeper aqui fers a s  a s ite for b r i ne d i spo sa l . Thus the sub­
s urface water sys tem should experience n o  impac t as a re sult  o f  
s ite  p reparat ion or faci lity c on s truc tion . 
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C . 6 . l . 3  Air Qua l i ty 

C . 6 . l . 3 . l  S o u r c e s  o f  Em i s s i on s  

T h e  co n s t r u c t i o n o f  the p r opo s e d  o i l s t o r age  fac i l i ty at 
B ig H i l l  w o u l d  r e s u l t  i n  combu s t i o n and f ug i t i ve em i s s i o n s  
a l ong the p i pel i n e  r i g h t- o f-way a n d  at the dome a n d  S u n  
T e rm i na l  l o c a t i o ns . Many o f  t h e s e  em i s s i o n s  wo u l d  be 
i n s ig n i f i c a nt and wo u l d  exe r t  a neg l i g i b l e  imp act  on 
loc a l  ambient air  qua l i ty .  A l i s t  o f  the typ es  o f  emi s ­
s ion sources  exi s t in g  during s i te cons truc ti on activi t i e s  
fo l l ows : 

• S i te P r e pa r a t i on  
� Unpaved Road s 
a P a v e d  Road s 
• H e avy- D u ty , D i e s e l -Powe r e d  E q u i pment 
• L ig h t- D u ty Ve h i c l e s  
• D r i l l  R i g s  
• S t o r ag e  T ank P r ep a r a t i o n  

a .  S u r face G r i nd i ng 
b .  Pa i n t  and /o r P r ime r Appl i c a t i o n 

A de t a i l ed d i s c u s s i on o f  these  em i s s i on  s o u r ces  and the i r  
c h a r ac t e r i s t i c s  i s  con ta i n ed  i n  S e c t i o n C . 3 . l . 3 . l .  An nu a l  
tonnage em i s s ion  r a tes  f r om t h e s e  s o u r c e s  a r e  s umma r i z e d  i n  
T able C . 6 - l .  

C . 6 . l . 3 . 2  Em i s s ion  C o n t r o l  Techn o l og i e s  

T h e  em i s s ion co n t r o l  techno l o g i e s  that wo u l d  b e  appl i c able 
to  B ig H i l l  S P R  f a c i l i t i e s  are  the same a s  tho s e  d e s c r i be d  
i n  S e ct i on C . 3 . l . 3 . 2 .  

C . 6 . l . 3 . 3  Em i s s i o n Reg u l a t i o n s  a n d  S t anda r d s  

T h e  em i s s ion  r eg u l a t i ons and s t anda r d s  appl i c ab l e  t o  Bi g 
H i l l  S P R  f ac i l i t i e s  a r e  d i s c u s sed  and co n t a i ned  i n  S e ct i on 
C . 3 . l . 3 . 3 .  

C . 6 . l . 3 . 4  A i r  Qual i ty Impact 

The s h o r t- t e rm and l o ng - t e rm mo d e l i ng app r oaches  u t i l i z e d  in 
the  a s s e s sme nt o f  B ig H i l l  a i r  qua l i ty imp a c t s  a r e  the 
s ame as  those d i s c u s s e d  i n  S ect i on C . 3 . l . 3 . 4 .  
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Table C . 6 - 1  

Annual Tonnage Emi ss ion Rat es  
At  Big H i l l  Dur i n g  Construct i on * 

Annual* *  Emi ss ions  ( Tons ) 
Source o r  Act i v i t y  

HC P a  S02 N02 

S i t e  Preparat ion - 12 , 57 1  - -

Unpaved Roads - 269 - -; 

Paved Roads - 0 . 6 - -

Heavy Dut y , D i e s e l
( l ) Powered Equipment 0 . 5  0 . 3  0 . 5  7 . 4  

Light -Dut y Veh i c l e s  0 . 3  0 . 05 0 . 01 0 . 5 

Dr i l l  R i g s  9 . 9  9 . 0 H . 1  1 26 

Sur face Gr i nd i ng Tanks - 3 . 1  - -

P a i n t i ng - Tanks ( 2 )  5 . 3  - - -

To t a l  - Con s t ruc t i o n  16  12 , 8 5 3  9 1 34 
- --

* 

CO 

-

-

-

1 . 4 

3 . 5  

27  

-

-

32 

I nc ludes const ruc t ion act i v i t i e s  at dome and t ermi n a l  s i t e s  and a l ong 
pipe l in e  r i ght -o f-way 

* *  

1 .  

2 . 

I f  act i v i t y  per s i s t s  for  l es s  t han a year ( e . g .  p a i n t i n g  - tanks ) t han 
t o t a l  emi ss i o n s  for this  sho rt er period a r e  l i st ed 
The dome and t ermi n a l  si tes c o n s i dered a s  i ndependen t con s t r u c t i o n  
s i t e s  o f  equa l magn i tude . 
Two c o a t s  o f  p a i n t  



Maxi mum con struc tion-phase impact on amb i ent qua l i ty can be  
attributed t o  tank preparation and land preparation activitie s . 
Short-te rm mode l ing of  tank sur face preparat i on indicates 
that the 2 4- hour part iculate standard would be exceeded out 
to  a downwind d i s t ance of  1 k i lometer or we l l  within probab le 
p l ant s i te boundarie s . The app l i cation o f  paint wou ld result in 
exceeding the three- hour NMHC standard out to a downwind di stance 
o f  approi mxate ly 4 k i lometers a s  indic ated i n  F igure C . 6 - S . 
F igure C . 6 - S  presents condition s  at the Sun Termin a l , but the 
distr ibution is a l so pe rtinent to the dome s i te .  The maximun 
frequency of violation would amount to rough ly 1 percent o f  
the t ime annua l l y , and would oc cur t o  the we st  of  the dome and 
S un Terminal s i t e s . The pred icted frequency of violat ion s i s  
based upon the use o f  annua l meteoro logi c a l  data . The actual 
painting proc e s s  would requ ire less than one month at each loca­
tion , and the actual impact would be a function of  the meteoro­
logical  condition s during that period . Depending upon meteoro­
logical  condition s , at the t ime , the ind i cated violation s  may 
be l imited to within the probable p lant s i te boundari e s . 

Long-term or annual po l lutan t ground leve l concentrations 
would be i n s i gn i f icant for con struc t ion pha se  activities  
wi th the exception of  large-s cale land-c learing operat ion s 
at t he dom e  and Sun Termi n a l  location s . The mode l ing re s u l t s  
are present ed i n  F i gures C . 6 - 6  and C . 6 - 7 , a n d  they indicate 
that the Feder a l  Primary S tandard for par ticulates wou ld be 
exceeded with i n  approximate ly 1 and 2 k i lometers o f  the 
con struc tion areas at the Sun Terminal and dome s i te , respective ly .  
The se vio lat ions c ould be e liminated through the use of  an 
e f fect ive water ing program a s  s ugge s ted by USEPA ( EPA 1 9 7 1 )  

The remainder o f  the con s truction- phas e  sources are mob i le 
and are f a i r ly wide ly d i s t ributed . As a result , the i r  impact 
on ambient a i r  qua l i ty tends to be loca l and o f  a short 
durat i on . S uch s ourc e s  i n c lude veh i cu lar us age and fug i t ive 
du st  l o s s e s  from proj ect r oadways .  
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F i gure C . 6 - 6  
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C . 6 - 2 0  

N 



Figure C . 6 - 7  
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C . 6 . 1 . 4  No i s e 

C o ns tr u c t ion  a c t i v i ty as s o c i a ted w i th devel opme nt o f  the B i g  
H i l l  s a l t  dome a l te r na t i ve to the we s t  H a c k ge r r y expans ion  
may af f ect  amb i en t  no i s e l e ve l s  at  the s to r a ge s i t e and in  
a dj a c e n t  ar eas  whe r e  c o n s t r u c t ion  w i l l  be r equi red i n  con­
j u nc t i on w i th the s i t e  p r ep a r a t i o n . T h e  p r i nc i pal s i tes  wh i ch 
h ave been ident i f i ed f o r  con s t r u c t i o n ac t i v i t i e s  a r e : 

1 .  O i l  S to r age S i te  A r e a  

2 .  P i pe l i ne C o r r i dor s 

3 .  T e rm i nal and D o c k  A r e a . 

An a s s e s smen t of  no i s e impacts at the se locations i s  
given i n  the paragraphs which fo l l ow .  For an expl a­
n at i on of  terminol ogy , propagation mode l and noi se  
guidel i n e s : see Append ix F .  

O i l  S to r ag e  S i te  A r e a  

T h e  devel opment o f  the B i g  H i ll  s a l t  dome a s  a n  a l t e r nat i ve 
to the p r opos ed e xpans i o n o f  the  we s t  H a c k be r r y  E S R  would 
require creation of  twe lve cavern s on a 6 0 0 -acre s ite approxi­
mately twenty-s i x m i l e s  southwe s t  of  Nederland , Texas . The 
ex i st i n g s i te , whi ch is on s o l id dry ground wou ld require con­
struction of  9 central p l an t  which would include o f f i ce , control , 
p ump , r epa i r  and l abo r a t o r y  b u i l d i ng s . Appr ox ima t e ly 1 . 5  
m i l e s  o f  new r o adway would be needed . T h e  con t r i bu t i ng 
no i s e  s o u r ce s  at  the s torage s i t e a r e a  d u r i ng s i te p r ep a r a -
t i on  wo uld b e  t r u c k s ,  e a r thmo v i ng equ ipment , comp r e s s o r s ,  
d r i l l i ng r ig s , impact  equ i pment , conc r e te m i x e r s  and ge n e r a l  
c o n s t r u c t i on- r e l a ted equ i pment . N o i s e  l e ve l s  typ i cal o f  th i s  
equ ipme nt a r e  g i ven i n  T a b l e  F-l o f  Append i x  F .  T h e  e v a l u a-
t i o n  o f  the con s t r u c t i o n no i s e s o u r ce s  i nd i c a t e s  t h a t  d i e s e l  
e ng i ne s  would p r o v ide the  mo s t  cons i s t ent s o u r ce o f  no i s e 
and th a t  i mpac t and dr i l l i ng eq u i pme nt would c r e a te the  peak  
s o u nd l e ve l s . The  ar eas  ad j acent  to  the  s t o r age s i te  a r e  
mo s t ly s par s ely cat tle  g r a z i ng l and . A s s um i ng both  day and 
n i gh t  t i me d r i l l i ng a ct i v i ty of two dr i l l  r i g s , i t  i s  
e s t imated t h a t  the  equ i v a l e n t  s o und l ev e l  con t r i bu t i on 
( L eq) o f  the  s i t e  p r epa r a t i on a c t i v i ty would be no mo r e  
t han  5 5  d e c i b e l s  ( dB ) a t  2 , 0 0 0  f e e t  f r om t h e  c e n t e r  o f  the 
s i t e .  The  con t r i bu t ion  of s to r age s i te  cons t r u c t i o n  ac t i v i ty 
to  ann u al day-n i g h t  level s ( Ldn ) a s s um i ng s ix months o f  
d r i l l i ng a c t i v i ty i s  e s t ima ted to  be no more than 5 5  dB 
at 2 , 0 0 0  f ee t  f r om the center  o f  the s i te . 
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P ipe l ine corridors 

Three maj o r  p ipel ine c ons tructions would be required fo r servi c ­
ing the Big H i l l  s to rage s i te .  One o f  app roximately twenty- s ix 
mi l e s  woul d b e  us ed fo r o i l  di s tributi on . The proposed o i l  p ipe­
l ine would termi nate at the Sun Terminal to the northeast . A 
s econd p ip e l ine c ons tructi on o f  1 3 . 2  miles woul d b e  required for 
br ine dispo s al . The thi rd p ipel ine of approximate ly six mi l es 
would be u s ed to b ring raw water from the I CW to the s torage 
s i te . Except for short stretches o f  the o i l  di stribution p ipe­
l ine , the areas traversed by these p ropo sed p ipel ine routes 
are l argely uninhab ited regions . Tnb les F-2 and F-3 in App endix 
F show typ ical equipment fo r p ipel ine cons truction . Assuming 
daytime activi ty onl y ,  i t  i s  e s timated that p ipel ine c ons truction 
no i s e  would contribute no more than 5 5  dB to the equival ent 
sound l evel ( Leq ) ,  at a di stance o f  5 0 0  feet from the p ipel ine 
right- o f-way . The annual ( Ldn ) l eve l s  along the p ipel ine are 
no t exp ected to be affected because o f  the rel ative ly s hort 
period of constructi on activi ty at spec i fi c  s i tes . 

Terminal and Dock Area 

The Sun Terminal and dock at Nederl and , deve loped under the ESR 
deve lopment at We st Hackberry , would also  be u s ed for the Big 
Hi l l  s i te . No changes in terminal and do ck construct i on from 
tho s e  requi red by the exp ans i on at We s t  Hackbe rry are anti cipated . 
No i s e  a s s e s sment fo r that exp ans i on i s  contained in S ection 
C . 3 . 1 . 4 .  

Summary o f  No i s e  Impacts 

No i s e  imp acts from the cons truction a s s o c i ated with the s i te 
preparation for the We s t  Hackberry exp ans i o n  are summarized 
i n  Tab l e  C . 6 -2 . 
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Tab le C . 6 - 2 . S ummary o f  S o und Level Con t r i bu t i o ns  ( dB ) 
f r om Cons t r u c t i on  Ac t i v i t i e s  f o r  the  

B i g H i ll  A l t e rnat ive 

Cons t r u c t ion  S i te 

S t o r ag e  S i t e A r e a  

P ipe l i ne Co r r i d o r s 

Leq 

< 5 5  

< 5 5  

C . 6 - 2 4  

Ld n  

< 5 5  

< 5 5  

D i s t ance f r om 
C e n t e r  o f  S i t e 

2 , 0 0 0 ' 

5 0 0 ' 



C . 6 . 1 . 5 . 1  Di s p lacemen t/Leaching water S y s tem Con s truc tion 
Impacts 

Water wou ld be u s ed to leach the c avi t i e s  i n  the B i g  H i l l  
s a l t  dome a n d  to d i sp l ace the s tored c rude o i l  dur i n g  
wi thdrawal . The p ropo sed water source i s  the I ntracoas t a l  
Wa terway a t  a p o i n t  5 . 0  m i le s  sou the a s t  o f  the dome . 

Propos ed 

Dred g in g  o f  8 , 0 6 0  cubic yards would be required for the 
i n t ake  s tation . Dred g i n g  would e l im i n ate marsh and spo i l  
bank p lants and an im a l s  i n  i t s  path and increase suspended 
sedime n t s . The re sulting turbid i ty would reduce p lankton 
a nd epiphyte productiv i ty i n  adj acent areas .  Dredge spo i l  
wou ld smo ther vegetation and benthic organi sms .  Mar sh 
plan ts  such as P a s pa lum vag inatum , wiregr a s s , bu llwhip , 
thre e -cor nered gra s s , bu l l  tongue , and a l l i gator-weed and 
spoil  bank p lant s  such as roseau , e a s tern bacchar i s , wi l lows , 
b roomsedge , rattlebox , rushe s , and mar sh elder would be 
af fected . Some s n ai l s  and i n s e c t s  on  the se p l ants would 
be k i lled .  Such s o i l  organisms a s  protozoa , i n s e c t s , bacter i a , 
algae , fun g i , and worms would a l so be k i l led . Epiphyte s 
i n  the area include various green , red , and b lue-green algae . 
Phytopl ankton of  t he area i n c lude d ia tom s , green algae , 
b lue-green algae , and d inof lage l l ate s , whi l e  the zoopl ankton 
inc lude c opepod s , c ladoceran s , rotifer s , and larvae of the 
phantom midge . Benthic anim a l s  i n  the marsh inc lude forms 
such as midge larvae , o l igochae te worm s , amphipod s ,  c l am s , 
crabs , sponge s ,  i sopod s , m o s s  animal s ,  shrimp and barnac l e s . 

The s i z e  of  the area which would be covered by dredged material i s  
1 . 8 acre s .  The g ro s s  primary product iv i ty o f  the marsh i s  
about 8 , 4 5 0  g .  dry wt . o f  organic matter/m2 /ye ar for both 
mar sh g r a s s  and e p iphytes ( Day et a l . 1 9 7 3 ) . Vegetation on 
that area of t he mars h covered by spoi l wou ld be d e stroyed . 
Thi s  mean s that approximatel y  6 . 2  x 1 0 4 kg/yr . would be 
lo s t  if vegetation were not reestabl i shed . No i se and increased 
human a c t iv i ty would force mobi le  wi ldlife , e spec i a l ly 
b i rd s ,  to evacuate the area temporarily . Rapid ree s tab l i shment 
of  benthic organisms (within 6 months ) where dredg ing occurs  
is  antic i pated . Phytop lankton and z oop lankton product iv ity 
would re turn to normal due to a l e s s e n i ng of turbid i ty 
a f ter se t t l ing o c c ur s , and mob i le anima l s  should return 
soon af ter c o n s truct ion i s  comp lete (within 2 to 3 months ) .  
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Another impact o f  con s truc ting  the d i s p l acement water s y s tem 
would be de s truc t ion o f  organi sms along the path o f  the 
p ipe l in e  l in k i n g  the i n take s tation to the s torage site . 
Thi s  de s tructi on would occ ur i n  a s trip o f  inde f i n i te width 
which wou ld extend through 1 . 5  m i l e s  of former prairie and 4 
m i l e s  o f  mars h .  I t  i s  e s t imated that the s trip would be 
narrower than the permanent r i ght-of-way of 50 ft on  dry 
l and and the e quivalent of one-half the cons tructed r ight­
o f-way of 1 5 0  ft in the mar s he s . The biota on  l e s s  than 9 
acres of  dry l and and i n  s l i ghtly over 3 6  acres o f  mar shl and 
would be d e stroyed , accordi n g  to the se  e s timate s . The type s 
o f  mar s h  organi sm s  which would be k i l led have been discussed 
above i n  connection w ith c o n s truc t i o n  o f  the intake s tation . 

Accord i n g  to the S o i l  Conservation Service , i t  i s  e s tima ted 
that 1 0  percent of former prairie gras s l and is natural 
vegetation , 3 0  percent is p a s ture l and , and the re s t  i s  
c u l t ivated for r i ce production . Assuming this i s  repre sentative 
for the pipel ine r oute , then 5 . 4  acres of rice crop l and , 2 . 7  
acres o f  cattle p a s ture , and 0 . 9 acre o f  natural vegetation 
wou ld be impacted . The c o s t  o f  the d i s turbance to the rice  
crop for on e  ye ar would be approximate ly $ 1 , 2 4 2 . The l o s s  
o f  potent i a l  bee f production on  the p a s turel and i s  valued at  
$ 7 3 4  for on e  ye ar ( Knox and Oake s , 1 9 7 6 * ) . Gra z in g  wou ld 
return to normal i n  the r i ght- o f-way within a two-year 
per iod . The e s t imated economic l o s s  wou ld total  l e s s  than 
$ 3 , 0 0 0 . 

Pa s ture l and p l ant s  in the area inc lude some natural ly 
occurr i n g  marsh and prairie species  a s  we l l  as i ntroduced 
k inds such as ryegras s ,  whi te c lover , Bermuda gras s , 
da l l i sg r as s , a nd l eg ume s . N atural  prair i e  vegetat i on o f  
the area i n c l ude s b l ue s tem , I nd ian gras s ,  swi tchg ra s s , 
prairie wi ldgra s s ,  hu i s ache , and me squ i te . The typ e s  o f  
s o i l  org an i sm s  which would b e  a f fected have been l i s ted 
above i n  connect ion  with e f fe c t s  on the spo i l  bank b i o lo g i c a l  
c ommuni ty o f  c o n s truct i n g  the i ntake s ta t ion . 

Wi ld l i fe and mar sh and f i e ld birds wou ld be d i sturbed and 
briefly d i s p l aced dur i n g  c o n s truct ion . The d i sturbance 
would be  o f  s hort duration , probably l a s t i n g  no more than 
two wee ks  in a g iven location . The wi ld l i f e  i nvo lved 
inc ludes typ i c a l  smal l  mamma l s  such as r abb i t s , skunk s , 
opossums , mus krat s , s n ake s , l i z ard s , a l l i gator s ; mar sh birds 
such a s  herons ,  e gret s , duck s , and geese , and amphibians 
such a s  frogs and s a l amanders  would be d i s turbed . Deer 
might a l so be a f fected . Some n e s ts and r e s t i n g  p laces  
would be d e s troyed or a l tered by c o n s truction and some l e s s  
mobi l e  vertebrates would b e  ki l led . 

*Based on a s ix-year average for the area o f  $ 2 7 2 /acre/year 
for c a l f  produ ction . 
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As mentioned, the primary d i s p l acement p ipe l ine woul d  impact 
approxim ate ly 36  acr e s  o f  mar shland . Typ i c a l  mar s h l and s in 
the Gul f  coas t  have a gro s s  primary product iv i ty o f  8 , 4 5 0  
g dry wt . o f  organic matter/m2 /year . Thu s , there wou l d  be 
a temporary produc tion l o s s  over a period of up to 2 years 
of 2 . 4  x 1 0 6 k g . ( Day et a l e 1 9 7 3 ) . Approx imate ly hal f  of 
the s tandi n g  vegetation product iv i ty would be avai lable for 
t id a l  expor t .  U s in g  a m i n imum direct value of marsh byproduct s  
( f i s h ,  s he l l f i sh ,  recreation , e tc . ) e s t imated at  $ 1 0 0  per 
acre ( Go s s e l ink , et a l e 1 9 7 4 ) , l o s s e s  wou ld amount to $3 , 6 0 0  
per year as sum ing that comp l e te l o s s  o f  f i sher ies or recreational 
u s ag e o f  the e n t ire r ight-of-way acreage . Ass uming an 
" ec o l o g i c a l  l i fe- s upport value " of  $ 4 , 1 0 0  per acre as 
po s tu lated by J .  G .  Go s s e l ink and othe r s  ( 1 9 7 4 ) , the l o s s e s  
a s s o ci ated w i t h  p i p e l i n e  c o n s truc tion would b e  $ 1 4 8 , 0 0 0  
per year . The " ec o l o g i c a l  l i fe s upport va l ue "  i s  a tran s lation 
from energy use i n  the mar s hland into monetary terms . The 
biota of the areas a f fe c ted by the pipe l i ne con s truc tion would 
probably recover w i thin 1-2  year s . 

Al ternative 

con s truct ion  of the a lternative d i s p l aceme n t/leachwater 
s y stem would have the s ame k ind s o f  spec i e s  and ecosys tem 
impacts a s  t he primary s y s tem except for d i s turbance s 
as soci ated wi th the p ip e l ine r ight-o f -way . Con s truction o f  
the a lterna t ive p i pe l in e would impact l e s s  than 3 4  acr e s  o f  
prairie gras s l and , a n d  1 2 . 5  acres o f  mar s h l and . Us i n g  the 
s ame a s s umptions for the a lternative p ip e l ine that were 
u sed for the proposed p ipel i ne , this  means a l o s s  in prairie 
gras s land o f  $ 4 , 7 5 4 i n  rice  c rop per year and $ 2 , 7 7 4  per 
year i n  c a l f  produ ction . I n  the marshland , the g ro s s  
pr imary producti on l o s s  woul d  total 8 . 6 x 1 0 5 k g  for two 
years of cons truct ion  re lated imp ac t s . The e s timated 
f i she r i e s  l o s s  at $ l O O/acre/year ( Go s s e l in k  et a l e 1 9 7 4 )  
woul d be $ 1 , 2 5 0  per year . The maximum e s t imated " ecolog i c a l  
l i fe - support value " l o s s  to t h e  mar sh area a s s o c iated with 
c o n struction o f  the a l ternative p i pe l i ne through the mar sh 
wou ld be $ 5 1 , 2 5 0  per year at  $ 4 , 1 0 0 /acre/year ( Go s se l in k  
e t  a l e 1 9 7 4 ) . The bi ota o f  the areas a f fected b y  the p ipe l ine 
c o n s truction wou ld probably c hange within 1-2  year s . 

C . 6 . 1 . 5 . 2  B r i ne Di spo s a l  S ys tem Cons truc tion Impacts 

The proposed method of brine d i sp o s a l  for the B i g  Hi l l  
s a l t  dome s i te wou l d  be via  re l e a se i n to the Gul f  o f  Mexico . 
The surge pond and pump s y s tem are part o f  the central 
p l an t  fac i li t i e s  and con s truction impacts a s so c i ated with 
them are d i s cu s sed i n  S e c t ion C . 6 . 1 . 5 . 3 .  
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Propo s ed 

As discussed in Appendix A . 7 . 4 ,  the proposed pipel ine for 
brine di sposal would be an 3 6 - inch di ameter l ined s teel 
p ipe which would cro s s  1 . 7  miles of pra i ri e  gras s l and , and 
7 . 3  mi l e s  o f  marshl and b e fore reaching the Gul f o f  Mexico . 
The p ipel ine wou l d  be in the s ame right-o f-way as the di spl acement/ 
leach water pipel i ne until i t  cro s s ed the I CW ,  and impacts 
to thi s  point would be the s ame . The di ffuser wou l d  be 
loc ated 3 . 5  miles o ff- sho re and b i ota i n  the Gul f wou l d  be 
impacted over thi s  d i s tance by buri al of the brine l ine 
and di f fuser . 

The permanent right- o f-way would be 5 0  feet on dry l and . 
Thi s  would amount to approximately 1 0  acres over 1 . 7  miles . 
Acco rding to the S o i l  Cons ervati on S e rvi c e , i t  i s  es timated 
that 60 percent of fo rmer prai r i e  gras s l and is cul tivated 
in rice , 3 0  percent is pasturel and fo r cattl e ,  and 10 percent 
i s  natural vegetation . Thi s  would amount to a gro s s  production 
loss of $ 1 , 3 8 0  fo r rice ( $ 2 3 0/acre/ye ar ) and $ 8 7 6  for cal f 
production ( $ 2 7 2/acre/ye ar ) or a total l o s s  o f  app roximate ly 
$ 2 , 1 9 6  per year for the first year . I t  i s  es timated that i t  
would take up t o  two years for pasture to return to normal , s o  
the total production l o s s  for dry l and i s  es timated a t  $ 3 , 0 12 . 
Thi s  would only be an additi onal net p roduction l o s s  o f  $ 3 0 3 , 
due to the fact that the brine dispo s a l  p ipel ine would be in 
the s ame right-o f-way as the d i sp l acement/leach water p ipel i ne . 
The types o f  organi sms whi ch would be imp acted by cons truction 
of the p ipel ine on dry l and have b een di scu s s ed above in 
connection with imp acts from cons truction o f  the water suppl y  
l ine ( S ec tion C . 6 . 1 . 5 . 1 ) . 

I t  i s  estimated that b i ota in approximate ly 6 6 . 4  acres o f  marsh 
wou l d  be de stroyed by cons truction of the proposed brine 
di spo s al p ipel ine . Thi s  equals  hal f o f  the cons truction 
right-o f-way . This would cost a gro s s  pr imary p roduction 
l o s s  of 2 . 3 X 1 0 6  kg/year , u s i ng productivity values o f  
Day et al . ( 1 9 7 3 ) .  The maximum es timated l o s s  over up to 
two years i s  4 . 6  x 1 0 6  kg dry wt of organic matter , and , 
becaus e the the brine disposal p ipel ine i s  loc ated in the 
s ame right-o f-way as the displ acement water pipel ine , the net 
incre ase for the brine dispos al p ipel ine is 2 . 2  x 1 0 6  kg/ye ar . 
Using the minimum direct value o f  marsh byproducts ( $ 1 0 0/ 
acre/ye ar ( Go s s el i nk , et al . 1 9 73 ) the net l o s s  to the ecocys tem 
would amount to $ 3 , 040 for e ach year o f  the two year cons truction 
period . The max imum net " eco logi cal l i fe support value " 
l o s s  i s  es timated at $ 2 4 9 , 2 8 0  over two years . Also mob i l e  
wi ldl i fe inc luding water fowl , a l l i gators , and sma l l  mammal s 
would temporari ly emi grate from the cons truction area due to 
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no i s e . Thi s  would p robably c ause s l i ght s tres s in the form 
o f  negative b ehavior reacti ons from exis ting wildl i fe i n  
the s e  are as . 

Such anima ls woul d  b e  simi l arly di s turbed a long the rest 
o f  the route as far as the Gul f .  I n  the p rocess o f  reaching 
the Gu l f ,  the brine l ine wou ld cro s s  both the I C\y and s andy 
be aches . I mp acts a s s o c i ated with the I CW woul d  include 
direct e l imination of immob i l e  benthic fo rms due to the 
l aying of the p ipel ine , emi gration o f  mob i l e  nektonic forms 
due to incre ases in susp ended sediments , and s tre s s es on 
organi sms whi ch are not mob i le enough to move from the areas 
affected by the increases i n  suspended s o l i ds . Near s andy 
b e aches , vegetati on and animal s  s uch as water fowl ( s hore 
b i rds ) ,  crab s , and b e ach-dependent fish would a l l  be di s turbed 
from the l aying o f  the brine l ine . But , becaus e of the 
frequent shi fti ng o f  the b e ach mate r i a l s  and the b ehavior 
and phys i o l ogical characte r i s tics o f  the organi sms that 
res ide there , a rel atively rapid recovery o f  b i ota in thi s  
ecosys tem i s  anticipated . ( For a more indepth discuss ion 
of imp acts rel ated to s hore l i fe see S ection C . 3 . 1 . 2 . S ) . 

Toward the coast the marsh p l ant sp e c i e s  comp o s i tion gradual ly 
shi fts s o  that waterhys sop , s a l tgras s ,  and wi regrass become 
more imp ortant . Spec ies ne ar the I CW were discu s s e d  in 
connection with the water supp l y  system ( s ection C . 6 . 1 . S . 1 ) . 
Bati s , s al tgr as s ,  and oystergrass dominate on and ne ar the 
coas t .  Thi s change in spec i e s  i s  p aral l e l ed by changed i n  
b enthic organi sms and fish spec i e s . Benthic o rgani sms ne ar 
the I CW were di s cus s ed in connection with the wate r supp ly 
system ( S ection C . 6 . 1 . S . 1 ) . Toward the coast the vari e ty 
and numb ers o f  mo l lusks , crab s , other crustaceans , po lychaete 
worms and certain o thers increase . These hab i tats toward 
the coast serve as espec i al l y  good nurs ery are as fo r e conomically 
important speci es such as whi te and b rown shrimp and blue 
crab s . F i s h spe c i e s  ne ar the I CW inc lude s al inity-to l e rant 
fre shwater forms such as l argemouth b a s s , sunfi s h ,  channe l 
c atfi s h ,  and bu ffal o and mo s quito f i s h . Toward the coast 
they inc l ude such forms as ki l li fi s h ,  mo l l i e s , menhaden , 
and red drum and nearly a l l  o f  the sp e c i e s  pres ent farther 
inl and are m i s s ing . Marsh b i ota would be expected to be 
fu l ly ree s tab l i shed within two years a fter the de s truction 
c aused by p ip e l i ne c ons truction . 

Once the p ipel ine re ache s the Gul f ,  an area up to SO  fee t  
wide by 4 miles l ong ( 3 0 . 3  acres ) would b e  temporar i ly 
di sturbed by p ipel ine buri al . Thi s  di s turb ance woul d  force 
mob i le nektonic and benthic animal s  to emigrate from the 
immedi ate are a for a sho rt time . Alterati ons in populati ons 
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of mobi l e  animal s along the immed iate v i c i n i ty o f  the route 
are expec ted to las t no  more than s ix months . A s l i ght 
increase in turbid i ty would reduce primary product ion , but 
thi s  a l so wou ld be r e s tr ic ted to the immed iate route area 
and s hould be evident for no more than s ix mon th s . Immobi le  
or  nearly immobile benthic animal s ( Po l ychaete s ,  phoronids , 
pe l e cypod s )  and benthic a lgae wou ld be e l iminated where the 
bottom is trenched . I n  a l l  c a s e s  given above the e ffec t s  o f  
pipe l ine buri a l  wou ld occur and d i s appear within 2 year s . 
The magnitude o f  the se  d i s turbance s i s  i n s ignif icant when 
compared to  the l arge area o f  s im i lar Gul f  environment whi ch 
woul d  remain und i s turbed . Large popul ations o f  org an i sm s  
are avai lable on  the Gul f  bottom whi ch would colon i ze the 
d i s turbed portion of the Gul f within a 6 month period . 

Alternative 

P roduct ion l o s s e s  which would be a s soci ated with construction 
o f  the a lternative brine d i sposal  pipe l i n e  d i f fer from tho se  
which would be a s soc i ated with the proposed p ipe l ine . However , 
the type s o f  organ i sm s  which woul d  be impac ted are the s ame . 
The a lternative p ip e l i n e  would traverse 4 . 4  mi l e s  o f  former 
prairie gra s s l and and 4 . 2  m i l e s  of marshl and . The l o s s  o f  
product ion on  former prair ie gras s land i s  va lued at $ 5 , 5 2 0  
for ri ce  produc t ion  over one year and $ 6 , 5 2 8  for c a l f  
production over two year s , g iv i n g  a total o f  $ 1 2 , 0 4 8 .  The 
a lternative br ine d i sposal  pipeline would run in the s ame 
right-of-way as the alternative l each/di s p lacement water 
p i pe l ine a s  f ar a s  the ICW . The e s t imated add i t ional farm 
produc ti on l o s s e s  o n  dry l and a s so c i ated with the a l ternat ive 
route as compared to the primary route would have a value o f  
$ 9 , 03 6 .  The e s t imated farm produc tion l o s s e s  on the sou th 
s ide of  the I eW ,  where the p ipel ine would not run together 
with the water supply l ine , are va lued at $ 1 , 7 4 6 . 

The gr o s s pr imary product ivity l o s s e s  for the 3 8 . 2  acres 
of marsh which it i s  e s t imated would be impacted , would 
total 2 . 6  x 1 0 6 k g . dry wt o f  organic matter for the two-year 
maximum cons tru c t ion impact period ( as sumi n g  8 , 4 5 0  g dry wt 
organ i c  matter/m2 /year for marsh g ra s s  and epiphyte s taken 
together ) .  The loss  of  marsh g ro s s  primary produc t iv i ty 
would be greater with the propo sed brine di sposal route than 
with the a lternative by 2 . 0  x 1 0 6 kg dry wt of organic matter . 
At approximately $ l O O /acre/year for fi shery and recreational 
value ( Go s se l i nk , e t  a l . 1 9 7 4 ) , the l o s s  o f  3 8 . 2  acres i s  
valued at $ 3 , 8 2 0/year . As sum i n g  a n  " ecolog ical  l i fe support 
value " o f  $ 4 , 1 0 0/acre/year ( Go s sel ink , e t  a I , 1 9 7 4 ) , the value 
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of  the mar shl and lo s se s  would be $ l S 6 , 6 2 0/year . The e s t imated 
value of mars h los se s  a s soci ated with c o n s truct i on of the 
propo sed b r i ne d i sposal p ipel ine would exceed that a s soc i ated 
with con struction of the a l ternative by $ 2 , 8 0 0  and $ 1 1 6 , 0 2 0  
for a s se s sme n t s  based o n  f i s hery/recrea t i onal u s e s  and 
" e cological l i fe s upport value " respectively . 

C . 6 . 1 . S . 3  Impacts  at  or from the S tor age Location 

The proposed Big H i l l  s torage s i te is located i n  a prairie­
p a s ture land ecosy s tem . Agr icultural product ions  is  carried 
out i n  outl y i ng areas but not at  the s i te i t s e l f .  Cattle 
roam freely over the s i te and the n aturally occurring grass 
spec ie s are kept s hort by graz i ng . The environmental 
s e t t i ng o f  the s ite is  de scr ibed i n  det a i l  i n  S ec t i o n  B . 3 . 4 . S . 3 .  

Because t he area has been used exten s ively for o i l  and gas 
produc t ion , acces s  to the dome alre ady e x i s t s . However ,  i t  
would b e  ne c e s sary t o  cons truct approximate ly 2 m i l e s  o f  
road for acce s s  to we llhead s . Roads would b e  covered with 
she l l , grave l ,  or aspha l t  shor t ly a f ter construct ion and any 
impac t ,  with the exception of permanen t  lo s s  of primary 
produ c t iv i ty , would be tempor ary and i n s ignif ican t . 

A total o f  2 3 0  acres o f  pas turel and would be fenced surrounding 
the s ite . Thi s acreage would i nc lude the c entral plant 
area and the we l lheads . Bec ause the area would be enclo sed , 
cattle gra z ing on  the s ite would be d i scont inued for the l i fe 
of  the pro j ec t . Mowing would replace graz ing for keep i ng 
the gras s  s hort , and therefore , i t  i s  not expected that the 
fencing of the s tor age s i t e  would bring about a change i n  
spec ie s compos i tion b y  succe s s ion . 

Con s truction activ i tie s would d i scourage use of  the s i te by 
wild l ife  and would pos s ibly de s troy a smal l  number of  rabb i t  
and other sma l l  animal burrows . S ince the area i s  currently 
u s ed for graz ing , i t  i s  unl ikely that any ground n e s t i ng birds 
have e s tabli s hed r e s idence on  the dome . Con s truction re lated 
noi se leve l s  would have only a s l ight impact on  spe c i e s  at 
the s ite . Dur ing c o n s truction the maximum no i se impact radius 
would be 2 , 0 0 0  feet from the c enter o f  the s i te . As s uming 
this  was the c a s e , the no i se leve l s  would be undetectable 
outside of a 1/2  mile l im i t  around the s i te . There would 
be no  noi se impact s  to the wate rfowl and other wildl i fe 
populations that winter i n  the mar s hlands to the s ou th o f  
the dome . Ther e would b e  a s li ght n o i s e  impact to the spec i e s  
whi ch inhab i t  the prairie and p a s ture areas immediately 
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surrounding the s torage s i te . Thi s  impact could s t imulate 
migration of certain spec i e s  of b irds and mammal s and could 
inhibit n e s t i ng activi t i e s  within a 2 , 0 0 0 -foot radius of 
the center of  the s ite . 

The prim ary impact to spec ie s and ecosy s tems would result 
from increased turbid i ties  i n  surface waters i n  the vic i n i ty 
of  the dome . Ear th-mov ing dur i ng the S -month construc t ion 
per iod would result i n  1 4 0 9  cubic yards of sed iment being 
washed into S p indl e top Mar s h ,  S al t  B ayou Mar s h , Wi l low S lough 
and Mayhaw Bayou ( see S ec t ion C. 6 . 1 . 2 . 1 ) . Thi s  increase i n  
turbidi ty would cause a tempor ary reduc t ion in primary 
productivity in the se water bod ie s due to decreased l ight 
penetration . Mob i le aquat i c  forms woul d  avoid turbid ar eas . 
The s e  impacts  would be temporary and the se  aquatic ecosys tems 
would re turn to the ir normal leve l of primary and secondary 
productivi ty within one mon th of the termination of  con s truction . 

Fo l l owing con s truction o f  the s i te f ac i l i t ie s , exposed soi l 
would be sodded , s eeded , or covered with she l l  or grave l . 
S ed imentation and ero s ion and the a s soc iated biolog ic a l  
impac t s  would not per s i s t . 

C . 6 . 1 . S . 4  O i l  D i s tr i bution S y s tem I mpacts  

The proposed primary oil  p ipel ine , Rou te # 1 , and the proposed 
a l ternative pipel ine , Route # 4 , are i l l u s trated in F igure 
B . 3 - 4 2 . The e nvironmental setting of both the pr imary and 
a l ternative pipe l i n e  route s is de s c r ibed in Sec tion B . 3 . 4 . S . 4 .  
The acre age which would be requ ired for con s truct ion of  each 
of  the se pipe l ines is l i s ted in Table  C . 6 - 3 . Tab le  C . 6 - 3  a l s o  
pr e s e n t s  the l o s s  o f  primary productivity wh ich would result  
from con s truc t ion o f  both the primary Rou te , # 1 , and the 
a l tern at ive Route , # 4 . 

Pr imary Rou te , # 1  

cons truction o f  p ipe l ine # 1  would e f fect ive ly remove up to 
2 1 3 . 6  a cr e s  of prairie-farmland communi ty present in the 
pipe l ine right-of-way . Of this 2 1 3 . 6  acre s , approximate ly 
11  pe rcent remai n s  as native prairie gras s l and , 10  percent 
is pasture l and , 22 percent is rice producing l and , 1 per cent 
is  hay producing and 1 percent produces s oy bean s .  The 
remainder of thi s acre age i s  f a l l ow fields  or farm bui ldings 
and ground s .  

Rice  r at s , cotton rats and other smal l  mamma l s  which are 
c ommon to the prairie- farmland ecosystem wi l l  be impacted 
by the removal of their hab�tat and ground cover . Pipel ine 

*Percents e s timated from Bureau o f  Cen sus ( 1 9 7 4 )  s tatistic s .  
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Tab l e t. 6 - 3  Ann ua l Lo s s  o f  P r ima r y  P ro d uc t iv i ty B i g  H i l l  O i l  
D i s t r i b u t i o n  P i p e l i n e s  

C o n s t r u c t i o n  
Ro u t e  V e t e  t a  t i o n  Typ"_ M i l p s  R i g h t - o f -w ay ----

1 1  f a r m  a n d  2 3 . 5  7 5 f e e t  
pr a i r i e l a n d  

1---

�;' , a l  ,",o odTilnl 
�-2�5- 7 5  ( e e t  

sw amp 0 . 2 5 1 5 0  f e e t  

-\------
f 4 f a r m  a nd 

pr a i r i e l a nd 

f r e s h  ma r s h  

swamp 

( 1 1  Odum ( 1 9 7 1 1 
( 2  Od um ( 1 9 5 9  
( 3 ) D ay ( U n pu b l i s h e d )  
( 4 )  Day ( 1 9 7 3 )  

2 2  7 5 f e e  t 

1 .  2 5  1 5 0  f e e t  

0 . 2 5 1 5 0  f e e  t 

O p e r a t i o n  A c r e s  
�'1�- o f -I::�:L �n s t r u e t i o n  

2 3 . S  p r a i r i e  
2 1 , 3  pa s t u r e  
4 7 . 0  r i ce 

2 .  1 s o y  
2 . 1  h ay 

-- ---------
5 0  f e e  t 

2 0 . 5  

5 0  f e e t  

4 . 5  

5 0  f e e  t 

2 1 .  4 p r a i r i e  
1 9 . 4  p a s t u r e  
4 2 . 7 r i ce 

1 .  9 s o y  
1 .  9 h ay 

5 0  f e e t  

2 2 . 7 

5 0  f e e t  

4 . 5  

5 0  f e e t  

�et P r  i m a r v  P.LQ9.\ll:.U,X.i1..'l...---
A. c r e s 
Ope r a t i o n  K e a  1 /": 3 I y  r To t a l. K e a l /y r 

2 , 5 0 0 1 2 . 4 . 1 0 °  

2 , 5 0 0 1 2 . 2 x l 0 8  

2 , 3 0 0 1 4 . 3 x l 0 8  

2 , 4 0 0 1  2 . 0 x l 0 7 

1 , 6 8 0 2 1 . 4 x l 0 7  

1 5 . 7  p r  a 1 r 1 1 . 6 x  100 -
1 4 . 2  p a s t u «  1 .  5 x  l o ll 
3 1 .  3 r i c e  3 . 1 x 1 0 7  

1 . 4  s o y  1 . 4 x l 0 7  

1 .  4 h a y 9 . 3 x l 0 " 

- 6 ; 29 61 - · -- - Uxf01i---

1 3 . 6  3 . 5 x l 0 8  

4 , 5 6 0 3 8 . 3 x l 0 7 

1-----
1 . 5  2 . 8 x l 0 7  

2 . 2 x l 0 8  
2 . 0 x l O 8  

3 . 9 x l 0 8 

1 . 8 x l 0 7  

1 . 3 x l 0 7  

---
1 4 . 3  p r a i r i r  1 . 5 x l 0 8 

1 2 . 9  p a s t u [ F  1 . 4 x l 0 8  

2 8 . 5  r i c e  2 . 8 x l 0 7 

1 . 3  s o y  1 . 3 x l 0 7  

1 .  3 h a y  8 . 5 x l 0 6  

6 , 0 7 2 4 5 . 6 x l 0 8 

7 . 6  1 . 9 x l 0 8  

4 , 5 6 0 4 8 . J x l 0 7  

1 . 5  2 . 8 x 1 0 7  



con s truc tion through the se  areas wou ld a l s o  resu l t  in  the 
d i sp lacement of members of several b ird spec i e s . Avi a n  
inhab i tants o f  t h i s  eco s y s tem whi ch would b e  d i s p laced 
inc lude Bobwhi te , K i l ldeer , European S tar l ing , and S avannah 
and F i e ld Sparrows . Rice fields are u s ed by  many migrat ing 
spec i e s  o f  gee s e  and ducks for feeding . Cons truc tion 
activit i e s  and a s soc i at ed noise would result i n  the 
d i sp l acemen t  o f  the se s pecie s .  Pred ator spec i e s  which 
would avo id the p ipel ine route dur ing cons truc tion lnclude 
coyote , mar sh hawk s , Amer i can Ke s tre l and Turkey Vu l ture . 

I n  addi tion to a l teration of  prairie and f arml and , the 
con s truc t ion  of Route # 1  wou ld a l so e l iminate 2 0 . 5  acre s 
of  f luvial wood l and and 4 . 5  acres o f  swamp s .  The cons truction 
of pipel ine through f luvi al woodl and and swamp would have 
longer l a sting impact s  than the c on s truction through prairie­
farmland sy stem s . Compared to the gra s se s , crop s , and o ther 
annual s pec i e s  whi ch dominate prair i e - f armland s , the 
f luvi a l  wood land and swamp vege tation i s  dominated by 
tree speci e s  ( see S ec tion B . 2 . 5 . 1 . 4 ) . Primary productivi ty 
is greater i n  swamp s and f luvi a l  wood land s than i n  gra s s ­
land s y s tems , a s  indicated i n  Table C . 6- 3 , and recovery t im� 
would be greater . 

Mink are important re s idents o f  the cypre s s - tupelo swamp 
s y s tem . Wh i te-tai led d eer are common to the f luvial-wood l and 
e co s y s tem . Both o f  the se s pe ci e s  would be  af fected by l o s s  
o f  habi tat due to p ipeline c o n s truction . Other spec i e s  
which would be  impacted by hab i tat los s  inc lude swamp 
rabbi t , gray s qu irre l ,  s ku nk s , opossum , armad i llo and 
predator s such a s  bobcat , and red and gray foxe s .  

The los s  o f  2 0 . 5 acre s o f  fluvi a l  wood land and 4 . 5  acre s 
of  cypre s s -gum swamp fore s t  wou ld repre sent the los s  o f  le s s  
than 1 pe rcent o f  the t imber acreage i n  Jef fer son County . 
Revegetation of  the se  portions of  the pipeline route b y  
gras se s ,  weeds and o ther pioneer specie s would s timulate 
immigration o f  anima l s pe c i e s  from surrounding prairie and 
farmland ecos y s tems . 

Pipeline # 1  would cro s s  four freshwater s treams between 
the B i g  Hi ll  s i te and Sun Terminal . P ipeline bur ial acr o s s  
North and South Fork Bayou s , Love ll  Lake , and H i l lebrant 
Bayou would r e su l t  in the lo s s  of 2 . 7 5 acre s of s tream and 
l ake bottom . 
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Dredging operat ions would d e s troy a l l  immobi l e  benth i c  
organi sm s  i n  t he dredge area, i n c lud ing m idge , mo squ i to and 
gnat l arvae , may f l y, and dragon f ly nymphs . The numbers 
o f  individual organi sm s  impacted by dredging on 2 . 7 5 acres 
wou l d r ange from 9 . 0  x 1 0 6 during the early spring month s , 
to 7 . 5  x 1 0 6 dur ing the summer . The se va lue s were 
e s tabl i shed for s everal shallow fre s hwater lakes in 
s outh- central Lou i s iana whic h  are biologically s imi lar to 
the se  i n  the pro j e ct  area ( Lant z , 1 9 7 4 ) . Thi s woul d  be a 
temporary lo s s  o f  organ i sm s  impor tant i n  food web s  a s  f i sh 
food and a s  organic material consumers  ( detritivore s ) . 
The impact i s  only o f  m inor local s i g n i f i c ance i n  view o f  
the total acreage of  fre s hwater ecosystems i n  the pro j e c t  
ar ea . 

The f i s h  i n  the s e  water s can be e xpected to emigrate from 
area s  of p ipel i ne bur i a l  and i nhab i t  nearby und i s turbed 
are a s . An e s t imate of l o s s  for o ne year , based on  the wo rk 
of Lantz ( 1 9 7 4 )  indicates a total l o s s  of 6 8 5  l b s . for 
2 . 7 5 acre s .  

P ipe l ine buri a l  acro s s  s tream beds would have two addi t ional 
impact s .  There would be an increase i n  suspe nded sedimen t s  
down s tream of  the p ipe l i ne cros s ing . Thi s increased turbidi ty 
would reduce l ight avai l ab i l i ty to phytoplankton and could 
l ower primary productivity down s tream o f  cons truction . 

Phytopl ankton productivity woul d  be greatly reduced a s  
lower l ight l eve l s  occur due t o  turbidity i ncrease s , o ther 
factors remaining cons tan t . Turbidity i ncreas e s  would be 
le s s  inhibi ting in are a s  not immediately adj acent to con s truct ion 
activ i ty . P l ankton production has been recorded for southern 
Loui s iana we tlands at 4 1 8  g net dry wt of organic matter/m2 /year 
for phytop lankton and 2 5  g net dry wt of  organi c  matte r/m2 /year 
for z oopl ankton ( Day , et a l , 1 9 7 3 ) . Max imum impact on 
p l ankton product ion would occur if p ipel ine bur ial  occurred 
in s pr i ng becaus e  of s e asonal p lankton b l ooms . An inhibition 
o f  phytoplankton growth would occur for a maximum of several 
months dur ing and a f ter cons truction . Con s idering the 
l arge fre s h  water area and the flushing c haracte r i s t i c s  
of  the interconnected bayous , c hange i n  plankton produc t ion 
re sul t i ng from turb i d i ty would be  relatively minor . Algal 
popu lation incre a s e s  could be s t imulated by i n creased 
mineral nutr ient was h- i n  (May 1 9 7 3 ) , but impacts would be 
temporary . 

The second s e t  o f  impac t s  would result from the release o f  
nutrient s ,  pe s ti cide s and/or heavy met a l s  from the substrate . 
The se  impact s  have been d i scus sed i n  S e c t ion C . 6 . 1 . 2 . 1 .  

C . 6- 3 5  



Alternate Route # 4  

The impacts  which wou ld be a s s o c i ated with the construction 
of  a l ternative o i l  d i s tribution pipe l i ne Route # 4  wou ld be 
s i mi l ar to the impac t s  a s s o c i ated with Route 1 .  The 
acreage which would be impacted and pr imary productivity 
for the s e  acreages are pre sented i n  Table  C . 6 - 3 . 

Route 4 d i f fers from Route 1 primar i ly i n  that i t  would 
cro s s  no f luvi a l  wood land eco sys tem but would a f fect 
approx imate ly 4 . 5  acres o f  fre shwater marsh . The fresh­
water marsh s y s tem i s  valuable for high primary productivity 
and contribution o f  organic material to the food chains 
in ad j acent aquatic environments . Fre s h-mar sh macrophytic 
s pe c i e s  have been di scu s s ed i n  Section B. 2 . 5 . 1 . 1 .  

Cons truction activi ties  through 4 . 5  acres o f  freshwater 
mar s h  would e l im inate the aquat ic macrophytes growing 
on the s e  acre s . Phyto p l ankton productivity wou ld a l so 
be severe ly a ffe c ted . Turb i d i ty from pipe l i ne burial would 
decrease the l i ght ava i l abi l ity and there fore the a s s o c iated 
phytopl ankton productivity i n  an area larger than the 4 . 5  
acres immedi ate ly impacted by con s truc tion activitie s . The 
fi gure for production lo s s , pre sented in Table C . 6 - 3  i s , there­
fore , a con s ervative one . 

Wi ld l i fe as soci ated with the fresh marsh would emigrate a s  
a r e s u l t  of  cons truction related noi se  a n d  activity and l o s s  
o f  hab i tat . However , i t  i s  expected that the s e  spe c i e s  
wou ld repopulate the ar ea upon comp letion o f  cons truction 
and ree s tabl i shment o f  the marsh gras s e s . The con s truc t i on 
of  Route 4 would impact 1 . 4  acres o f  fresh water s tream bed , 
cros s i n g Taylor Bayou and H i l lebrant Bayou . The impact s  
would b e  s im i l a r  to those  impacts from s tream cro s s ing 
descr ibed i n  Route 1 .  

The impact s  wh ich wou ld be associ ated wi th cons truction 
activ i t i e s  at the Sun Terminal have been presented in 
Section C. 3 . 1 . 5 . 4 .  
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C . 6 . 1 . 6  Natural and S ce n i c  Resources 

The propo s ed brinelines from the B i g  H i l l  faci l ity woul d  
c ros s agricul tural land .and marsh south of  the dome . Becau s e  
of the type of  p i pe l ine c on struct ion propo s ed i n  Appendix 
A . 7 . 5 . 2 ,  the impact on the natural and s ceni c  resources of 
the refuge is cons idered to be  minimal and temporary . 

C . 6 . 1 . 7  Archaeo logica l ,  H i s tor i c a l , and cultura l Resources 

Al though no archaeo l ogi c a l  s it e s  were ident i f ied on Big Hi l l  
dome o r  n ear the a s s oc i ated p i pe l ine routes , it  has been 
ment ioned ear l ier that a more in-dep th cultural resourc e s  
survey would have a high probab i l ity of  uncover ing areas of  
s ig n i f icant va lue . I f  the B i g  Hi l l  s i te were chosen as an 
SPR fac i l i ty , thi s more i n te n sive archaeo logic a l  s urvey would 
be i n i tiated whi ch wou ld s at i s fy the requi rements of  the 
National Hi s torical  Preservation Ac t of  1 9 6 6 and E xecutive 
Order 1 1 5 9 3 .  
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C . 6 . 1 . 8  Soc i oeconomic Impa c t s  

C . 6 . 1 . 8 . 1  Emp l oyme nt 

The c o n s t r u c t i o n o f  o i l  s to r a g e  fac i l i t i e s  a t  B i g  H i l l  and 
the r e l a te d  p i pe l i n e s  and e l e c t r i c a l  t r ansm i s s ion  l i nes  
wo u l d  emp l oy s ev e r a l h u nd r ed wo r k e r s  fo r a s ho r t  
t ime , b u t  only abo u t  6 0  wo r ke r s  wo u l d  b e  empl oyed fo r the 
f u l l , 4 2 -mon th cons truc tion period . At i t s  
pe ak  l eve l , the  numbe r o f  wo r k e r s  at  t h e  s i te wo uld r e ach 
abo u t  1 6 5 .  Co ns t r u c t i o n  ta s k s  off the s i te in  l ay i ng 
p i pe l i ne ,  a s pemb l i ng pump s t a t i o n s , and bu i l d i ng t r ansm i s s ion 
l i n e s  wo u l d  employ an add i t i o n a l  3 6 0  wo r ke r s  in the th i r d 
mo n th , r a i s i ng the pe a k  manpowe r l e v e l  to ove r  5 2 0 . Labor 
r eq u i r eme n t s  ove r the f u l l term of co n s t r uc t i on are s hown in  
F i g u r e  C . 6-8 . In th i s  f i g u r e , the  l abo r ne ed s o f  the expan s i o n 
o f  the S u n O i l  Te r m i na l  i n  Nede r l and , s hown by a do t te d  l i ne , 
a r e  s upe r impo sed upo n  the l abo r nee d s  o f  the p r o j e c t  be c a u se 
they wo u l d  b oth  be d r aw i ng f r om the s ame l abo r pool . 

D u r i ng the f i r s t  6 mo nths , the  s u r face fac i l i t ie s  at  the 
s a l t  dome wo u l d  be comp l e te d . The d r i l l i ng o f  we l l s  i n to 
the s a l t wo u l d  be s t a r te d , us i ng 2 d r i l l  r i g s  and abo u t  2 3  
wo r k e r s  o n  each r ig ,  d r i l l i ng i n  sh i f t s . Le ach i ng , wh i c h  
wo u l d  emp l oy abo u t  4 5  wo r k e r s , wo u l d  beg i n  i n  t h e  fo u r th 
month and wo u l d  a l s o  be done in  s h i f t s . Beca u s e  o f  the sh i f t 
wo r k ,  t he numbe r  o f  wo r k e r s  ons i t e  d u r i ng the dayt ime wo u l d  
b e  a b o u t  1 3 5  d u r i ng t h e  th i r d  mo nth , when the empl oyme nt 
l ev e l r e ac h e s  its pe a k , and abo u t  50  f r om the 6th month 
th r ough  the 1 9 t h  mo nth  when mo s t  o f  the d r i l l i ng i s  be i ng 
d o ne . 

At l e a s t  two crews wou ld be employed to l a y  p i pe l i n e  for the 
Big H i l l  s i t e . One crew wou ld l ay the brine di s p o s a l  p ip e l i ne 
and d i f f u s e r  off- shore i n  the Gul f  o f  Mexico by a s s embl i ng the 
s e c tion s of  p ipe l i ne on a barge and s i nk i n q them to the f loor of 
the s e a . The pipe l i ne s laid  on- shore could be  done by a s i n g l e  
crew . Both p i pe l in e s  could b e  l a id i n  abo u t  two and a h a l f  
months . Whe n  both pipel ine c rews are  e ngaged s imu l ta n e o us ly ,  
the i r  combined l abor force wou ld tot a l  abou t  3 0 0  worke r s . This 
accounts for the ma j or portion of  the l abor requ ireme n t s  in the 
third month of construct ion . 

The Bi g  Hi l l  s a l t  dome i s  located i n  Je f f erson County and mo s t  
of  t h e  workers  wou l d be  drawn from t h e  l abor pool within the 
county . The tota l c ivi l i an  l abor forc e of the c o unty is abo u t  
1 1 9 , 9 0 0  worke rs . O f  thi s n umber ,  abo u t  3 0  p e r c e n t  are c r a f t s ­
men , foremen , and equipment operators .  The u nemp loyment rate 
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in 1 9 7 6  averaged 6 . 6  percent . Con s i dering these factors and 
a 2 0  percent se lection from the suppl y  o f  avai lable sk i l l ed 
worker s ,  about 4 7 5  workers could be drawn from the county . 
By a s imi l ar analys i s , C hambers County , with  a labor force 
o f  5 , 2 0 0  and ave rage unemp loymen t  rate of 2 . 6  percent could 
be expected to contr ibute up to 2 5  worker s .  Workers from 
Orange County wou ld have to commute 4 0  to 5 0  m i l e s  to the 
s i te , but would probably make up the rema in ing 1 4 0  to 1 5 0  
worker s .  The e f fective reduc tion in unemploymen t  resulting 
from this  use o f  worker s during t he peak labor period would 
be as f o l l ows : Jef ferson County , a reducti on of 0 . 4  percen t ;  
Chambers Coun ty , 0 . 5 percen t ; and Orange County 0 . 5  percen t . 
During the 1 2  mon t h s  fol lowing the i n i t i a l  period o f  cons truc ­
ti on o f  pipelines  and sur face fac i l i t ie s , a l l  the l abor needs 
of t h e  proj ect could be met by the l abor pool of J e f ferson 
County , reducing the unemp loyment rate by on ly about 0 . 1  
percent . 

C . 6 . 1 . S . 2  Land U s e  

The l an d  at Big Hi l l  is c u r r e n t l y  be ing u s ed to r a ise 
c a t tl e . Th e r e  are p r od uc t ive o i l  wel l s  a r o und the per iphe r y  
o f  the d ome , and P u r e O i l  Company i s  u s ing two sal t s o l u tion 
c av i t i e s  in  the d ome to  s t o r e  l iq u i f ied p e t r o l e um gas ( LPG ) . 
The P i p k i n  ranch is loca ted he r e , and inc l ud e s  one r e s idence 
as we l l  as ad j a cen t u t i l i ty b u i l d i ng s . Cons tr u c t ion  o f  
s ur face fa c i l i t i e s  f o r  o i l  s t o r age her e wo u l d  not  r equ i r e  
t h e  removal o f  t h e  r e s idence a n d  its  ad j acent  b u i l d ings , b u t  
t h e  p e o p l e  l i v ing h e r e  wo u l d  be s ub j ec ted to  a l l  t h e  t r a f f i c  
o f  wo r k e r s  and mate r i al s uppl ie r s  u s i ng t h e  r oadway that 
pass e s  by th e h o u s e , and the con s t r uc tion n o i s e . Th e i r  v i ew 
we s twa r d  f r om the h o u s e  wo uld  be d ominated by the o i l  
s ur ge tan k  wh ich i s  to b e  app r o x imate l y  4 0  fee t h i gh and 6 0  
f eet in d i ame te r . 

The s i te l i e s  o u t s id e  o f  any c i ty bound a r i e s  and the r e f o r e  is  
no t s ub j e c t  to any z o ning r e s t r ic t i o n s  gove r n ing const r uc t i o n . 
Al tho ugh land u se maps ind icate the s i te to be in an 
ag r i c u l t u r al l and area , u s e  o f  the  s i te fo r o i l  s t o r age 
wo u l d  no t con s ti tute  a s ig n i f icant ch ange f r om i t s c u r r e n t  
u s e  fo r o il p r oduc ti on . 

The cons truct ion  o f  the var ious p ipe l i n e s  needed for the 
fac i l ity extend s the pro j ec t ' s  use o f  land beyond its s i te 
boundar ie s .  For example , the propo s ed raw water.  i ntake p i pe­
l ine l eads from the s i te tQ the I ntraco�tal  Waterway , and the 
pipeline would be laid along t hat s ame right-of-way and con­
t inue into the Gul f  o f  Mexico . The s e  pi pel i ne s  would cro s s  
1 . 5  m i l e s  o f  prairie which i s  used for graz ing , and t h e  rema in­
i n g  4 m i l e s  to t h e  Waterway and 3 . 5  m i l e s  beyond i t  through 
coastal mar s he s . 



The o i l  di s tr ibution p ipeline leading from the s i te to the 
Sun Terminal in Neder land would be 2 7  miles  long and would 
cro s s  a mo re varied terrain . I t  would cro s s  several ma j or 
highways ,  and the Texa s H ighway Department would be consu lted 
regarding the s e  cro s s in gs . The propo sed route fol lows a 
roadway wh ich does pa s s  through spar s e ly set t led areas east  
o f  t h e town o f  H ams hire and another sett led area along 
H i l lebrandt Bayou . Whi le the s e  are presently very rural 
commun i t i e s , they are expected to become more den sely 
populated i n  the n ext 1 5  year s . At that t ime , rules may be 
pas sed by the s e  commun it ies governing the ma intenance of 
r ights-of-way t hrough them . 

C . 6 . 1 . 8 . 3  Tra f f ic 

Local tra f f ic pattern s wou ld be a f fec ted in several ways 
during construc tion  of the propo sed fac i l i t ie s . F i r s t , 
tra f f ic wou ld incre a s e  over roadways leading to the s ite 
a s  worker s , equipment ,  and material s are transported . Al so , 
there would be short-term d i s turbance to traf f ic along roads 
and the Intracoastal Waterway during c o n s truc t ion of the 
required pi pe lin e s . Third , tankers br inging o i l  to the 
docks at Nederland would increase tra f f ic on the wate rway s .  

Du r i ng the pe a k  t ime , s l i g h tly ove r 4 0 0  wo r ke r s  c o u l d  be 
t r ave l i ng to the s i te and i t s a d j acent land to bu i l d  s u r face 
f ac i l i t i e s  and s ta r t the p ipe l i ne s . Unl i ke the other 
c a nd i d a te s i te s in Lo u i s i ana , t he r e  is a s t r o ng l i ke l i hood  
t h a t  d i f fe r ent  r o a d s  wo u l d  be  u s e d  i n  t r ave l i ng to and  
f r om the s i te .  Wo r ke r s  f r om Be aumo n t , V i do r , and o th e r  
c ommun i t i e s  almo s t  d i r e c t ly no r th o f  t h e  s i te wo u l d  p r obably 
t r ave l on Inte r s t ate 10 almo s t  to W i nn i e , then t u r n  e a s t  on 
Ro u te 7 3  to  the B i g  H i l l  acce s s  r oad . Wo r ke r s  f r om Po r t  
Ar t hu r , B r i dge C i ty ,  and Or ange wou l d  t r ave l w e s t  o n  Rou te 
7 3  t o  the acc e s s  r o ad . Tho s e  wo r ke r s  l i v i ng in  W i n n i e , 
S towe l l , and o t h e r  pa r t s  o f  C h ambe r s  C o u nty may c u t  
t h r o u gh  t h e  f i e l d s  on sma l l  c o u n ty r oads  a n d  a r r ive at  the 
s i te w i tho u t  u s i ng Ro u te 7 3 .  

F o r  p u r po s e s  o f  analy s i s ,  i t  i s  a s s umed that  t h r e e - fo u r th s  
a s  many wo r ke r s  wo u l d  come f r om the Po r t  Ar t h u r  a r e a  a s  f r om 
the Be aumont a r e a ,  d u e  to the d i f fe r enc e  i n  s i ze be twe en the 
s e t s  of commun i t i e s . As in the analy s e s  of t r a f f i c  fo r the 
o th e r  s i te s , i t  is a l s o  a s s ume d that abo u t  one qua r t e r  o f  
t he wo r ke r s  wou l d  t r avel a s  a p a s s e n g e r  i n  ano the r wo r ke r ' s  
ve h i c l e . The r e s u l t i ng conf i g u r at i o n  ind i c a te s  app r o x imate ly 
1 8 5  c ar s  and t r u c k s  mov i ng to  the s i te f r om the Be aumo nt 
a r e a , and ano t h e r  1 4 0 mov i ng the r e  f r om Po r t  A r t hu r . I f  
t h e y  al l u s e  t h e  s ame s he l l - s u r faced r o ad l e ad i ng f r om Ro u te 
7 3  t o  the s i te , t he r e s u l t ing i n c r e a s e  i n  da ily tr a f f i c 
wou l d  be appr o x imate ly a s  foll ows : 
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Re c o r ded Pe ak Pe r iod 12  Month 
T r a f f i c  I n c r e as e  Ave r age I nc r e ase  

I n te r s tate 1 0  
( be twe e n  Be aumo n t  
and Rt . 7 3 )  1 4 , 1 0 0 *  3 %  1 %  

Ro u te 7 3  we s t  
o f  ac ce s s  r o ad 3 , On O  1 2 %  5 %  

Ro u t e  7 3  e a s t  
o f  acce s s  r oad 2 , 7 9 0  1 0 %  4 %  

B i g  H i l l  acc� s s  
r oad 1 7 5  3 7 1 %  1 4 3 %  

A f t e r  the i n i t i al 1 2  mo n t h s  o f  cons t r uc t i on at B i g H i l l ,  the  
numb e r  of  ve h i c l e s  u s i ng t h e s e  r oads wo u l d  c o n t i nue to 
de c l i ne . Tr a f f i c  conge s t i o n  al ong the acc e s s  r o ad wou l d  be 
s omewh at l e s s e ned by the fact that many of the peop l e  on 
s i te wou l d  be wo r k i ng i n  s h i f t s . Du r i ng the 2 y e a r  pe r i od 
f o l l ow i ng the 1 9 t h  mont h , o n l y  55  wo r k e r s  wo u l d  be t r ave l i ng 
to  the s i te .  The i r  impact on the t r a f f i c  along the h i ghways 
woul d  be neg l i g i bl e ;  the i r  impact on the Big H i l l  ace s s  road 
would amount to a 6 6  percent increase in i t s  u s e . 

A s l owdown o f  the no rmal t r a f f i c  flow wo u l d  o c c u r  when the 
var i o u s  p i pe l i n e s  are l a i d  ac r o s s  ma i n  h i ghways and the 
I n t r acoas tal Wa te rway � The o i l  d i s t r i b u t i o n  p i pe l i ne wo u l d  
c r o s s  Rou te 7 3  and the We s t  Po r t  Ar th u r  Ro ad , b o t h  o f  wh i ch 
h ave a t r a f f i c  v o l ume o f  fr om 3 , 0 0 0  to  3 , 7 0 0  ve h i c l e s ,  as  
we l l  as  Ro u te 3 6 5 ,  Memo r i al F r e eway , and Tw i n  C i ty H ighway , 
e ach  o f  wh i ch have a t r a f f i c  vo l ume i n  the r ange o f  1 3 , 0 0 0  
t o  1 7 , 0 0 0 ve h i c l e s  d a i l y . Whe r e  po s s i b l e , de to u r s  wo u l d  
al low t h e  t r a f f i c  to bypa s s  t h e  r o adway a f fe c ted b y  c o n s t r uc­
t io n . The o i l  p i pe l i ne wo u l d  al s o  cr o s s  the S o u the r n  
Pac i f i c  Ra i lway and t h e  Kansas C i ty S o u t he r n  Ra i l way . 

* Th i s  i s  the l owe s t  o f  s eve r a l  t r a f f i c  c o u n t s  al ong th i s  
section o f  the h i ghway , r ang i ng f r om the 1 4 , 1 0 0  u sed i n  
th i s  an aly s i s  to 1 6 , 3 5 0  ne a r e r  Be aumo n t . T h e s e  are  1 9 7 3  
t r a f f i c  flow f i g u r e s . 
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The b r i ne p i pe l i ne wo u l d  c r o s s  a l e s s  i nhab i ted and l e s s  
t r av e l e d  s ect i o n  o f  the county . The t r a f f i c  vo l ume o n  
H ighway 8 7, wh i c h  mu st be c r o s s e d  n e a r  t h e  Gul f coas t , i s  
o n l y  abo u t  6 3 0  v e h i c l e s  pe r day . No para l l e l  road c l o s e  
by coul d function t o  use as detour route s .  however ,  so the road 
m u s t  be k e p t  pas s ab le  wh i l e  cons t r uc t i o n  act iv i t i e s  ar e 
unde rway . The b r i ne p i pe l i ne wo u l d  a l s o  c r o s s  the I n t r a­
c o as tal  Waterway wh i c h , i n  th i s  sect i o n , has a c o n t ro l l i ng 
d e p t h  o f  1 0  f e e t . ( Pr o j e c t  d e p t h  i s  1 6  f e e t , so the p i pe l i ne 
wo u l d  be l a id at a d e p th that wo u l d  not i n t e r f e r e  w i t h t h i s  
l a tte r d e p t h . )  T h i s  sec t i o n  o f  t h e  Wa te rway h a s  a t r a f f i c 
f l ow o f  9 , 5 0 0  to  9 , 8 0 0  s e l f-pr ope l le d  ve s s e l s  pa s s i ng i n  
e a c h  d i r e c t i o n , o r  1 9 , 3 0 0  p e r  year , total . Th i s  i s  an 
ave r ag e  o f  abo u t  5 3  v e s s e l s  pe r day . These  v e s se l s  and 
t he i r  tows wo u l d  be al lowe d to pa s s  wh i l e  the p i pe l i ne i s  
c o ns t r uc t e d  and l a i d  beneath t h e  channe l . 

The Sa b i ne -N e c h e s  Wa terway wou l d  bear an inc r e ase i n  tanke r 
t r i ps wh e n  o i l  i s  b r o ug h t  in to f i l l  the  s t o r ag e  cav e r ns . 
F i l l i ng wo u l d  be g i n  in  the 1 0 t h  mo n th o f  ac t iv i ty at the d ome , 
and wo u l d  cont i nue t h r o ugh  the 4 2nd mo nt h . The y e a r ly  i nc r e a se  
i n  tanke r tr a f f i c  on a f fe c t ed s h i pp i ng ch anne l s  d u r i ng the  
i n i t ial  f i l l  pe r i o d  wo u l d  be as  fo l lows : 

Sab i ne Pa ss  
Add i t i o nal Po r t  Ar t h u r  N e c h e s  R i v e r  

Tan k e r  T r iEs Inc r e ase I n c r e ase  

1 0 th - 2 8 th month 1 5 7  8 %  1 5 %  

2 8 t h  - 4 2nd mo nth 91  6 %  1 1 %  

C . 6 . 1 . 8 . 4  Ho u s i ng and Pub l i c  S e r v i ce s  

Th e r e  a r e  e noug h  wo r ke r s  that have the cons t r uc t io n  s k i l l s  
n ee ded  and that l i v e  i n  Je f fe r son  C o u n ty to  me e t  the labo r 
f o r c e  r e q u i r eme nts o f  the p r o j e c t . As s um i ng , howeve r ,  that  
r e po r t s of  the  s i z e  of  the cons t r uc t i o n  p r o j e ct we r e  spr ead 
i nto ad j ac e n t  r e g i o ns , up  to abo u t  1 5  pe r ce n t  o f  the wo r k e r s  
h i r e d  fo r b o t h  the S u n  O i l  T e r m i nal expans i o n  and the 
s to r ag e  p r o j e c t  may be wo r ke r s  m i g r a t i ng i n to the ar e a .  
Th i s  r e p r e se n ts n e a r l y  1 0 0  wo r k e r s . 

Based on the r e l a t ive s i z e  o f  c i t i e s  and town s i n  the a r e a , 
h o u s i ng av a i l ab i l i ty ,  and pr o x im i ty to the cons t r uc t i on 
s i te s , the  1 0 0  wo r ke r s  m i g r at i ng to the a r e a  wo u l d  be 
d i s t r i b u te d  appr o x imately  as fo l l ows : 40 s e t t l i ng in 
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B e a umo n t , 3 0  i n  P o r t  A r t h u r , up  to 1 0  in  Ne de r land , and 2 0  
i n  the Winn i e -S towe l l  a re a . The e f f e c t  o f  th i s  wo u l d  cha nge 
the av a i l ab i l i ty of h o u s ing in  Beaumont and Po r t  Ar t h u r  by 
l e s s  than one pe r ce n t . Bec a u s e  Nede r l and is much sma l l e r 
than i t s  two ne i ghb o r ing c i t i e s , the  e f f e c t  wo u l d  be mo r e  
no t i c e ab l e . The r e , t h e  v a c ancy r a te among r e n t a l  u n i t s  c o u l d  
d r op  b y  s l i g h t ly o v e r  o n e  p e r c ent . 

T h e  l a r g e s t  impac t wo u l d  be fel t in the Winn i e -S towe l l  a r e a . 
I n  1 9 7 0  Winn i e , the l a r g e r  o f  the  two commun i t i e s , wa s an 
un i n c o r po r a t e d  v i l l ag e  w i th a popu l a t ion  o f  1 , 5 4 3 . S i nce 
t h e  c e n s u s  was  t a k en , it h a s  p r obably g r own to a bo u t  1 , 7 0 0 . 
A s s um i ng i t  had  h o u s i n g  c h a r a c te r i s t i c s  s im i l a r  to th o s e  o f  
Ch ambe r s  Co u n ty a s  a who l e , i t  wo u l d  not  h a v e  h o u s ing un i t s  
ava i l a b l e  to accommo d a t e  wo r ke r s  and the i r  f am i l ie s wh o 
w i sh e d  to move h e r e . They may be a b l e  to  r e n t  o r  p u r ch a s e  
l o t s  whe r e  they c o u l d  pa r k  a t r a i l e r  h o u s e  unt i l  they we r e  
ab l e  to  b u i l d  o r  obta in  mo r e  pe rman e n t  h o u s ing . 

D e s p i t e  the tempo r a r y  d i f f i c u l ty in h o u s ing  wo r ke r s  in  the  
Wi nn i e -S t owe l l  a r e a , the s e  wo r ke r s  and the i r  fam i l ie s  wo u l d  
p r ob a b l y  not con s t i t u t e  mo r e  t h a n  a 5 p e r c ent inc r e a s e  in  
the commun i ty ' s  popu l a t ion . Th e r e  is  a sma l l  med ica l c e n t e r  
i n  Winn i e  th a t  c o u l d  be u se d  b y  the n e w  r e s i d e n t s  a s  we l l  a s  
b y  wo r ke r s  i n j u r ed in  co n s t r uc t ion  a c c i d en t s . The Wi nn i e ­
S towe ll Vo l u n t e e r F i r e  Depa r tment h a s  two amb u l an c e s  a s  well 
as  th r ee p umpe r t r u c k s . Wh i l e  the s e  g o v e r nmen tal s e r v i c e s 
a re c l o s e  to the s i te , they l ie a c r o s s  the co unty l i ne . 
J e f f e r son County p o l i c e  s e r v ic e s  and the Te x a s  S t a t e  H i ghway 
P a t r o l  wo u l d  be c a l l e d  upon if a s s i s tance we r e  n e e d e d  in 
s e c u r in g  the s i te or in  a l l e v i a t ing t r a f f i c cong e s t ion a t  
t h e  be g i nn ing and end o f  the d a y  wo r k  sh i f t . Wo r k e r s  
s e r i o u s l y  inj u r ed i n  the c o u r s e  o f  l a y i ng p ipe l i ne s thr o ugh  
the c o a s t a l  mar s h e s  b e tween Ro u te 73  and t h e  Gu l f  wa te r s  
a s  well  a s  o f f- shore , could b e  evacuated via the he l i copter 
amb u l ance s e r v i c e  wh ich  is ope r a te d  o u t  of H o u s ton . 

C . 6 . 1 . 8 . 5  E c o n omy 

S i nce the l a b o r  s upp ly fo r the  c on s t r uc t i o n  of p r o j ec t  wo uld  
c ome pr ima r i l y  f r om w i th in the r e g ion , wo r ke r s ' e a r n i ng s  
wo uld  s ta y  and c i r c u l a t e  the r e . A l a r g e po r t i on  o f  the 
mate r i a l s , s uppl i e s , and equ ipment wo u l d  a l s o  be p u r ch a s e d  
f r om the r eg ion . Be c a u s e  o f  t h e  s i te ' s  p r o x im i t y  t o  t h e  
H o u s ton -Ga l v e s t o n  a r e a , s ome o f  the ma t e r i a l s  wo uld  pr obably 
b e  s h ipped f r om the r e . 

The payr o l l  o f  the wo r ke r s  wo u l d  be a t  i t s  h ig h e s t  level 
d u r in g  the f i r s t  s i x mon t h s  o f  a c t i v i t y . I t  wo u l d  then 
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d im i n i sh and s t ab i l i ze at  a lowe r l ev e l  wh i l e  the c ave r n s  
a r e  be i ng le ached a n d  f i l l e d . The av e r ag e  pay r o l l  leve l s  
fo r wo r k  o n  the o i l  s to r ag e  fa c i l i t i e s  ( no t  i n c l ud i ng the 
Sun O i l  Te r m i n a l  expan s i o n )  at pe r i o d i c  i n t e r v a l s  wo u l d  be 
as fo l l ows : 

1 s t  thr ough  6 t h  mo nth : $ 5 2 0 , 5 0 0  p e r  mo nth  

7 t h  through  1 2 th month : $ 2 1 8 , 0 0 0  pe r mo nth  

1 3th  thr o u g h  1 8 t h mo n t h : $ 2 1 8 , 0 0 0  p e r  mo nth  

1 9 t h through  4 2nd month : $ 1 1 4 , 5 0 0  pe r mo n t h  

I n  t h e  th i r d  mo n t h , whe n  the wo r k  fo r c e  r e ac h e s  i t s  h i g h e s t  
l eve l , t h e  payr o l l  w i l l  pe a k  at  $ 1 , 0 5 0 , 0 0 0  f o r  t h a t  mo nt h .  
A t  that  s ame t ime , the pay r o l l  o f  wo r k e r s  empl oyed  i n  the 
e x p a ns i o n  of the o i l  te r m i nal  wo u l d  co n t r i b u te an add i t i o n a l  
$ 2 2 0 , 0 0 0 . Ave r ag e  pay r o l l  f o r  t h e  co n s t r uc t i o n  wo r k  a t  the 
t e r m i n a l  wo u l d  be as fo l l ows : 

1 s t  thr ough  6 t h  mo nth : $ 1 4 2 , 7 0 0  p e r  mon th 

7 th thr ough  1 2 t h  mo nth : $ 6 0 , 0 0 0  p e r  mo n t h  

T h e s e  payr o l l  leve l s  a r e  b a s e d  on  an as s umed ave r ag e  wo r k e r  
wage o f  $ 2 , 0 0 0  p e r  mo n t h . 

The t o t a l  co s t  o f  the f ac i l i t i e s  pl anned fo r con s tr uc t ion  at  
B i g H i l l  wo u l d  be appr ox ima te ly $ 1 2 9 , 9 0 0 , 0 0 0 . I n  add i t i o n  to 
wo r ke r s ' pay r o l l s , th i s  f i g u r e i n c l ud e s  d e s ig n , ma te r i a l s , 
e q u i pme n t , and s im i l a r  c o s t s . Of  th i s  amo un t ,  c l o s e  to 9 0  
pe r c e n t  wou l d  b e  spe n t  w i th i n  the r e g i on . Th i s  s um , a b o u t  
$ 1 1 4 , 5 0 0 , 0 0 0 , r e p r e s e n t s  a d i r e c t  i n c r e a s e  i n  l o c a l  e a r n i ng s  
a t t r i b u tab le  to the p r o j e c t . 

Th i s  d i r e c t  i n c r e a s e  wo u l d  g e n e r a te ea r n i ng s  i n  o t he r bu s i ne s s e s  
a s  d i r e c t  s uppl i e r s  pur c h a s e  g o o d s  fr om o th e r  so ur ce s  to 
ma i n ta i n  the i r  i nve n to r i e s . The to t a l  of d i r e c t  and i nd i r e c t  
g a i n s  t o  local  e a r n i n g s  i s  d e te r m i ne d  by appl i c a t i o n  o f  the 
l o c al e c o nom i c  mul t ipl i e r . In the c a se o f  B ig H i l l ,  i t  i s  
appr opr i a te t o  u s e  the mUl t ip l i e r  o f  the Be aumo n t-Po r t  Ar th u r ­
O r ange BEA a r e a , wh i c h  i s  2 . 0 6 .  The f u l l amo u n t  o f  l o c a l  
e a r n i n g s  that  the p r o j e c t  wou l d  g e ne r ate i s  abo u t  $ 2 3 5 , 9 0 0 , 0 0 0 .  

To some deg r e e , the s e  g a i n s  i n  e a r n i n g s  wo u l d  be d i f fu se d  
i n to t h e  Ho u s to n  a r e a , b e c a u s e  i t  i s  only  abo u t  6 0  m i l e s  
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away as we l l  as i n to the Lake C h a r l e s  ar ea . The Be aumo nt-
Po r t  A r t h u r -Or ange ar ea i t s e l f ,  h oweve r ,  is  s u f f i c i e ntly l a r g e  
and i t s i nd u s t r i a l devel opme nt i s  s u f f i c iently concentr ated in  
t h o s e  p r od u c t s  and s e r v i ce s  that wo u l d  be  needed by  the p r o j ect , 
t h a t  mo s t  o f  the g a i ns in  e a r n i n g s  wo ul d . rema in  w i th i n  th i s  
BEA a r e a . Th e r e f o r e , unl i ke the Lou i s i ana s i te s ,  the g a i n s  i n  
e a r n in gs  d e r ived f r om the p r oposed p r o j ect  can be compared w i th the 
an t ic i p ated ear n i ng s  o f  the Be aumont-Po r t  A r thu r -O r ange BEA a r ea 
alone . The p r o j e ct- gene r ated ear n i ng s  wo u l d  r a i s e ant i c i pated 
e a r n i ng s  of 1 9 8 0  by 1 2  pe r c ent  in the 7 c o u n t i e s  of th i s  BEA 
a r e a , and by 1 3  pe r c e nt  i n  j u s t  the s tand a r d  me t r 0po l i t an 
s t at i s t ical are a  alone . 

The g a i n s  wo u l d  no t ,  howeve r , be conce n t r ated into  o ne year , 
b u t  wou l d  be ex tended ove r a pe r i o d  o f  abo u t  f i ve ye ar s .  Fo r 
t h i s  r e a so n ,  the g a i n s  i n  e a r n i n g s  d e r ived  f r om the p r o j e c t  can 
be comp a r e d  to the ant i c ipated  g r owth i n  ear n i ng s  w i t h i n  th i s  
BEA r eg i o n  f r om 1 9 8 0  to  1 9 8 5 . The inc r e a se i n  ear n i ng s  p r o d uced 
by the pr o j e ct  wou l d  cons t i tute  a 58 pe r cent  g a i n  ove r the 
an t i c i pated g r ow t h  d u r i ng that pe r i o d  in  the who le BEA r eg i o n , 
o r  a 6 4  pe r ce n t  g a i n  i f  i t  i s  c o ncentr ated w i th i n the Be aumont­
Po r t  A r t h u r -Or ange me t r opo l i tan a r e a . 

C . 6 . 1 . 8 . 6  Gove r nme nt Revenues 

If  Big H i l l  we r e  chos en as an o i l s t o r age s i te , s ome o f  the 
l a nd c u r r e n tly pa r t  o f  the P i p k i n  r anch wou l d  be p u r chased by 
the Fede r a l g ov e r nme nt . Th i s  wo u l d  ma ke the land and i t s 
cap i tal imp r oveme n t s  exemp t f r om local p r ope r ty taxe s , b u t  
apart from thi s effect , no other di rect l o s s  of  loc a l  gove rnmental 

revenues i s  antici pated . 

Th e r e  wou l d  be i n c r e ased gove r nme ntal revenues  at t r i b u t ab le to  
the i nc r ease i n  local  ea r n i ng s  g e ne r ated by  the cons t r uc t i o n  of  
the p r o j e ct . Wh i l e  it  i s  very d i f f i c u l t  to ac c u r ately e s t imate 
the s uppleme ntal r e venue d e r ived f r om bu s i ne s s  e a r n i ng s , the 
f r ac t i o n  of s u c h  ear n ings  wh i c h  r e p r e s e n t s  wag e s  pa id  to 
c o n s t r u c t i o n  wo r k e r s  at the s i te can be u sed to comp u te pa r t  o f  
t he g a i n s  t o  local gove r nme ntal revenue s . Wh i l e  the wag e s  o f  
wo r ke r s  empl oyed b y  the S u n  O i l  C ompany t o  expand the i r  d o c k  
fa c i l i t i e s  has b ee n  e s t imated , they are n o t  b e i ng included 
here . The figures pre s ented can thus be  compared with those  
given for the a l ternative s i te s . Using the methodol ogy di scussed 
for the othe r s i tes , the contribution to local revenues that the 
Big Hi l l  cons truc t i on would y i e ld would be approxi mate ly $ 1 6 6 , 6 0 0  
i n  the f i r s t  year , $ 7 5 , 00 0  i n  the second

- ye a r , $ 51 , 6 0 0  i n  the 
t h i r d  year , and $ 2 5 , 8 0 0  in the rema i n i ng 6 mont h s  of cons t r uc t i o n . 
Mo s t  o f  th i s  revenue wo u l d  go  to the S t ate o f  Te x a s  and to 
Je ffe r s o n  and O r ange C o u n t ies . 
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C . 6 . 2  Impact from Operation 

C . 6 . 2 . l  Land Feature s - B i g  H i l l  

C . 6 . 2 . l . l  Geomorphology 

Operat ion and mai n tenance activ i t i e s  would have no impact on 
geomorpho logy ( topography and drainage patte rn s )  at  the s torage 
s i te or along the o i l  or brine p i pe l ine route s . 

C . 6 . 2 . l . 2  Soi l s  

Routine operation and maintenance i s  n o t  expec ted t o  re sult  i n  
a n y  impac t s  t o  s o i l  characte r i s t i c s  at the s torage s i te , along 
e i ther the oi l or brine d i sposal p i pe l ine route s , or at  the 
terminal and dock fac i l i t ie s . Acc idental s p i l l s  o f  o i l  or 
brine could however result i n  the impact that soi l in contact 
with oil wou ld be incap able of  support ing vegetation ( see 
di s c u s s i on of o i l  s p i l l s  in Section C . 2 . l ) . 

C . 6 . 2 . l . 3 S tratigraphy , Geolog ic Structure , and Mineral 
Re source s  

No i mpact o n  the stratigraphy , geo log i c  s tructure o r  o i l  
production o n  the f l an ks  o f  the dome i s  expec ted t o  occur 
during n ormal oper ation and maintenance activi t ie s . 

Future s alt  production in the area o f  the new s torage c avern s 
would n o t  be compatible with the S P R  program . Al so , sul fur 
( i f any e x i s t s  in the c ap rock above the expan s ion s i te )  
could n o t  be mined . 

C . 6 . 2 . 2  Water 

The operation and maintenance o f  the B i g  Hill f ac i l i ty would 
p roduce certain i mpacts on  the water envi ronme n t . S ub sequent 
d i s c u s s ion  dea l i n g  wi th the se  imp ac t s  is organi zed in two parts 
as follows : 

• Surface Water 

• S ub surface Water 
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C . 6 � 2 . 2 . 1  Surface Water 

Each i mpac t on surface wa ter supply or quality can be i denti f ied 
by the activities p roduc i ng the impact as fol lows : 

Type of lmp�c� 

Change i n  Water Supply 

Change in Water Qua li ty 

Water Supp ly 

Produced By 

Withdrawa l of  Di splacement 
Water 

Wi thdrawa l of  Disp lacement 
Water 

D i spo s a l  o f  Brine 

D i s charge o f  Treated Bal l a s t  
Wate r 

Mi sce l laneous Mai n tenance 
Ac tivit i e s  

The on ly s igni fi cant impact on  the suppl y  or avai l ab i l ity o f  sur­
face wate r  would resu l t  from the wi thdrawal of water for the d i s ­
p l acement ope ration . The point o f  withdrawal a s  indicated i n  
F igure C . 6 - 1  woul d  be tge I CW near S tar Lake . The · rate o f  �i th­
drawal would be 7 . 0  x 10  bpd (barre l s  per day ) or 2 . 0 4 x 1 0  
gpm (ga l lon s  per minute ) . The period of wi thdrawa l would extend 
ove r 1 5 0  days ( 5  months ) .  The rate of wi thdrawa l is o n ly s l ight ly 
greater than the withdrawa l rate for the l e aching operation . 

I f  the ICW served a s  the lone source o f  water , and i f  the wate rway 
were completely i so l ated from other water bod i e s * ,  the wi thdrawa l 
rate p re vi ou s ly noted wou ld lowe r the wa ter level o f  the waterway 
. 0 6 8  ft/day ( a s  exp lained in Appendix 0 . 2 2 ) . Because the waterway 
i s  connected wi th S a lt Bayou , S tar Lake and Spindletop Ditch i n  
the vic i n i ty o f  the raw water i ntake ( s ) , and wi th Galve s ton Bay 

* Between Galves to n  Bay and the Port Arthur C an a l . 
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and the Port Arthur Canal (part o f  S ab ine-Neche s Cana l ) a t  i t s  
e nd s , the actual rate o f  f a l l  of  water would b e  somewhat l e s s  than 
the value n o ted . As indicated in Figure C . 6 - 1  i nduced curren t s  
i n  t h e  ICW and adj oi n ing s tream s  would serve t o  rep len i sh the 
wate r  withdrawn from the waterway . Thus , it can be seen that the 
I CW should se rve as the ma j o r rep leni shment source with a les s er 
c on tribution from s tream s ' f lowing i n to the I CW .  

F low i n  the s egmen t  o f  the ICW under con s i deration i s  genera l ly 
from we s t  to ea s t . The wi thdrawa l pro c e s s  would te nd to cause 
an i ncrease o f  . 0 1 2 6  ft/sec to thi s exi s ting current . No appre, 
c i ab le impact on th e s upply of  surface wate r in the area is anti­
c ipat0d . 

water Qual ity 

As noted previou s l y , the surface water sys tem would be  a f fec ted 
by four a c t ivi t i e s  as follows : 

• wi thdrawal o f  water for d i sp laceme n t  

• Brine d i sposal 

• D i scharge o f  treated b a l l a s t  water 

• Mi s ce l laneous maintenance activities 

Withdrawal of  Disp lacemen t  Water . The water qua l i ty in the I CW 
large ly depends upon the qua l i ty from Galve s ton Bay and to a 
l es ser degree upon water e n ter i ng from s treams such a s  S p i ndle­
top Ditch and S a l t  Bayou . The e f fe c t  o f  water withd rawal would 
be the i ncreased flow of  water into the wate rway from Galves ton 
B ay . In view o f  the avai lable wate r q ua l i ty data for the ICW 
near Big H i l l , the re is no reason to believe that any s i gni fican t  
change would occur due to wi thdrawal o f  wate r fo r di s pl acement . 

Brine D i s pos a l . During the re f i l l  pro c e s s  at  B i g  H i l l  2 6 5  ppt 
br ine would be  d i s charged at a rate of  1 1 9 , 0 0 0  bpd or 3 7 4 0  gpm 
for a period of 8 4 0  days . Curren t des ign c a l l s  for the d i sposal 
o f  the br ine by me ans o f  d i scharge into the Gulf o f  Mex ico , using 
the s ame brine disposal  sys tem as used duri ng the leaching 
operation . The general d i sposal are a i n  the Gul f  i s  i nd i ca ted 
in Figure C . 6 - 2 . The imp act of brine di spo s al dur ing refill  
would be s imi l ar to that occurring dur ing l e aching . Because 
the rate of di s charge is smal ler during re fi l l  the s i z e  o f  
the brine plume would b e  sma l l e r  than that produced dur ing 
l e aching . 
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The brine d i s charged during the r e f i l l  pro ce s s  would be 1 5 %  
more sal ine ( 2 6 5  ppt ) than that d i scharged during le aching 
( 2 3 0  ppt) . The rate of  d i scharge , however , would be 1 5 %  o f  
the rate during leaching . Therefore , the impact produced b y  
the brine di s po s a l  dur i ng r e f i l l  should i n  general be l e s s  
than that already d e s cribed i n  Section C . 6 . 1 . 2 . 1  for leaching . 

D i s charge o f  Treated B a l l a s t  Water . All d i s charge of- treated 
bal last water would oc c ur at or near the Sun Oil  Terminal 
on  the Neches River . A d e s cript ion of the impac ts  o f  such 
d i s charg e s  i s  provided i n  S e c tion C . 3 . 2 . 2 . 1 . 

Mi scel laneous Maintenance Activi t ie s . Two general type s o f  
pollutant s  ( chem i c al and b i o logi cal ) c a n  be gener a ted dur i ng 
maintenance activitie s .  A comp l e te l i s t  of  the types of  
chemi c a l  pollutants is  found i n  S e c tion C . 3 . 2 . 2 . 1 .  I n  general 
mos t  problems ar i s e  from exc e s s i ve or improper use of  indu s ­
tr ial  and agr i cul tura l chem i c a l s  on o r  near the main tenance 
s i te .  Addi tional problems ar i se from improper s torage and 
di spo s a l  oper ation s . 

Biologi c a l  pol lutants are general ly the re sult  o f  poor sani tary 
c onditions at a maintenance faci l i ty . As a resu l t , bacterial , 
vira l and other orga n i sm s  c an be  carried into the nearby water 
bodie s . The s e  p o l l utan t s  are detrimental to water qua l i ty and 
other organi sms . A maj o r  c oncern ari s e s  from release of  patho­
genic orga n i sms a s s oc iated with human wa s te . 

Pre di c tion of  i mpacts due to the s e  types  of  biological and chemic a l  
p o l lutants i s  n o t  fea s i b l e  because of  the human e l ement i nvol ved 
and the present lack of  detailed de s ign in formation . I n  any c a s e  
the degree o f  pol lution can b e  minimi zed by thorough training of  
maintenance pe rs on n e l  and adherence to  reasonable ho usekeeping 
practice s .  

C . 6 . 2 . 2 . 2  Subsurface Water 

Current de s ign for the Big Hi l l  SPR fac i l i ty doe s  not i nvo l ve u s e  
o f  the shal low aqui fers a s  a sourc e of d i s p l acemen t  water n o r  use 
o f  the d eeper aqui fer s a s  a site  for brine d i spo s a l . Thus the 
subsurface water sys tem should experience no impact as a re s u l t  
o f  fac i l i ty maintenanc e o r  operat ion . 
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C . 6 . 2 . 3  Air Qua l i ty 

C . 6 . 2 . 3 . 1  Source s  o f  Emi s s ions 

The emi s s ion sourc e s  at B i g  H i l l  from operation a l  ac tivities 
inc lude : ( 1 )  the i n j ect ion of crude o i l  into the s a l t  dome 
cavi tie s ,  ( 2 )  the sub s equent extraction o f  the oi l at a 
future date as required and ( 3 ) th e emi s s ions from d i s solved 
hydrocarbons whi ch are pre s en t  i n  the brine d i s charged during  
oil  re f i l l . A detai l ed discuss ion of emi s s ion rates as soc iated 
with each source i s  contained in S e c t ion C . 3 . 2 . 3 . 1 .  Short-
and long- term emi s s ion rates at Big Hi l l  are l i sted in 
Appendix E for tho se sources included in the mode l in g  analy s i s  
wh i l e  annual tonn age emi s s ion rates are pres ented f o r  a l l  so urces 
in Table C . 6 - 4 . An evaluation of the emi s s ions from brine 
appe ars i n  Appendix N .  

C . 6 . 2 . 3 . 2  A i r  Qual i ty Impac t 

Th i s  se c t i o n  d i s c u s s e s th e r e s u l t s o f  the mode l i ng analy s i s  
c o n d u c ted fo r each s i gn i f i c ant so u r c e at B i g  H i l l  durin� 
t h e  operat ional  phase . Deta i l ed d e s c r i p t i o n s  o f  ope r a t lonal 
ac t iv i t i es and mod e l i ng appr oaches are con t a i ned in  S e c t ion  
C . 3 . 2 . 3 . 2 . 

S h o r t- t e r m  mode l i ng c a l c u l a t ions  have be en pe r f o rmed f o r  
p r o j ect  hyd r o ca r bo n  em i s s i o n s  a t  bo th t h e  dome and t e r m i nal 
s i t e s . The ca l c u l a t i on s  ar e ba sed upon concomi tant em i s s ions  
at e a c h  l o c a t ion f r om al l s ou r ce s  i n c l u d i ng tank e r s ,  tan k s  
and pump h o u s es . I n  ad d i t i o n ,  two separate  scenar i os were 
mo deled at th e Sun T e rm i nal to  hand l e  both s h ip l o ad i ng and 
u n l oad i ng phases . The r e s u l t s  of the model i ng analy ses  are con­
tained in F i gure s C . 6 - 9  and e. 6 - 1 0 .  At the dome s i te , short-term 
N MH C  gr oun d  leve l concen t r a t ions  wou l d  be in  compl i a nce w i th 
t h e  3 - h o u r  s t and a r d . Howeve r ,  d u r ing ta n k e r  l oad i ng and 
u n load i ng ope r a t i o n s  at the S u n  T e rm i nal , the  s tanda r d  wou l d  
be exceed ed . Fi gure C. 6 - 9  ind ic ate s that during  t anker loadinq 
d u r i ng the d i s t r i b u t i on phase , the 3 - h o u r NMHC s t anda r d  
w o u l d  be v i o l a t ed 1 pe r ce n t  o r  mo r e  o f  t h e  t ime ann u a l ly o u t  
t o  d ownw i nd d i s t an ce s  in  exce s s  of 2 5  k i l ome te r s .  The  
max imum imp act wou l d  occur  to  th e we s t  o f  the t e r m i na l , 
w h e r e  v i o l a t i on s  o f  the s tand a r d  wou l d  o c c u r  5 o r  mo r e  
p e r cent o f  t h e  t ime ann ual ly o u t  to  a downw i nd d i s tance o f  
app r o x ima tely 7 . 5  k i l ome te r s . D u r i ng s h i p ba l l as t ing ope r a t i on s  
f o l l ow i ng t h e  comp l e t i on o f  ta n k e r  u n l oad i ng , F i g u r e  C. 6 - 1 0  
i nd i cates  that the appl i cable s t and a r d  wo u l d  be exceeded o u t  
t o  a downw i nd d i s t ance o f  app r ox ima tely 5 to  1 5  k i lome t e r s  w i th 
t h e  max imum impact occ u r r i ng we s t  o f  the fac i l i ty wh e r e  the 
f r eq ue ncy of v i ola t ion  is i n  exc e s s  o f  2 . 5  per cen t annual ly . 
Th e  cal c u l a t i on s  ar e conse rva t ive in  that they d o  not 
i nc l ude the m i no r  add i t i onal d i l u t ion  at t r i bu t able to  
s t r uc t u r a l  wake e f fec t .  

Annual NMHC gr o u n d  leve l conce n t r a t i o n s have a l s o  been 
c a l c u l a te d  f o r  the d ome and term i nal s i tes . F i g u r e  C . 6 - 1 1  
p r ov i d e s  t h e  r e s u l t s  o f  th i s  analy s i s  f o r  t h e  S u n T e rm i nal . 
Th i s  calcul a t i o n  i s  based upon the conse rva t ive as s ump t io n  
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T abl e  C . 6- 4  Ann ua l Tonnage Em i s s ion  Ra te s fo r Dev e l o pment 
of B i g  H i l l  to 1 0 0  mmb 

Ann ua l Em i s s i o n s  ( To n s ) 
So u r c e  o r  Act i v i ty HC Pa r t i c u l a t e S OX 

S i t e 
B r i ne Po nd s * 1 4 0  

Va l v e s  & S e a l s 5 . 4  
2 0 , 0 0 0  bbl ( s t and i ng l o s s )  0 . 5  
S u r g e  Ta nk s * * { wo r k i ng lo s s ) 3 2 +  
3 , 0 0 0  bbl B l a n k e t  
O i l  Tan k  0 . 1  
To t al  1 7 8  

T e r m i nal  - F i l l  p h a s e  
S u r g e  ( s tand i ng l o s s ) 1 0 . 7  
Tank s * *  ( wo r k i ng lo s s )  7 . 3 
V a l v e s  and S e a l s 1 . 9  
Tan k e r  Ba l l a s t i ng 7 5 . 5  
Tan k e r Eng i ne 2 . 9  2 1 . 4 2 6 9 . 9  
Tug Eng ine 1 . 6  3 . 6  1 . 5  
To t a l  9 9 . 9  2 5 . 0  2 9 8 . 4  

Te r m i n a l  - W i t hd r a wal P h a s e  
Ta n k e r Load i ng 6 9 3  
S u r g e  T a n k s  ( s tand i ng l o s s )  1 0 . 7  
Ta n k s * * ( wo r k i ng lo s s )  1 7 . 0  
Ba l l a s t  T r e a t  ( s tand i ng l o s s )  3 . 6  
ment Tank s * *  ( wo r k i ng l o s s ) 3 . 5  
Va l v e s  and S e a l s  1 . 9  
Tan k e r  Eng i ne 1 . 1  8 . 2  1 1 3 . 6  
Tug Eng ine 1 . 6  3 . 6  1 . 5  
To t al  7 3 2 . 4  1 1 . 8  1 1 5 . 1  

NOX C O  

9 6 . 5  1 . 8  
2 . 5  2 . 1 

9 9 . 0  3 . 9  

3 6 . 9  0 . 7 
2 . 5  2 . 1  

3 9 . 4  2 . 8  

* F i l l  P h a s e  On ly : t he val ue s  a r e  the max imum p r ed i cted a t  any t i me d u r i ng 
u s e . The ini t i a l  f i l l  i s  expec ted to be only  a sma l l f r a c t i o n  o f  th i s  
amo unt . 

* *Wo r k i ng l o s se s  i n t e r a c t  w i th the s t and i ng s to r a g e  lo s s e s , s uch  th at the 
re s u l tant emi s s i o n  is l e s s  than the s um of the s e  v a l ue s . 

+Em i s s i o n s  in f i l l  phas e . 
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Figure C . G - 9  Annual Frequency of Occurrence ( % )  
o f  V i o l a t ions o f  t h e  3 - hour NMHC 
St andard at t h e  Sun Terminal  f o r  
Tanker Lo ading Durin g t h e  Op erat ional 
Pha s e  at B ig H i l l . 
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Figure C . 6 - l 0  Annua l Fr equency o f  Occurr enc e C % )  
o f  V i o l a t ions o f  the 3 -hour NMHC 
S t andard at t he Sun Term i n a l  for 
Tanker Bal l a s t i n g  Dur i n g  the 
Op erat ional Pha s e  at  B ig H i l l . 
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F i gure C . 6 - l l  Annual Aver a ge NMHC Ground Level 
Conc en t r a t ions ( � g/m3 ) at  t h e  Sun 
Terminal During the Op erat ional 
Phase at B ig Hi l l . 
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t h a t  both th e f i l l  and d r awdown phases  coul d occ u r , a t  lea s t  
i n  pa r t ,  d u r ing the s ame annual pe r i od . The r e s u l ts o f  the 
c a l c u l a t ion  ind i c ate  th at  annu a l  g r o und  level concen t r a t i o n s  
w o u l d  be gene r a l ly l e s s  than . 9  �g /m3 . S im i l a r  c a l c u l a t i o ns 
were pe r f o rmed fo r the dome s i t e and are p r e s ented in  F ig u r e  
C . 6 - 1 2 . An nual NMHC concentr a tions wou ld b e  gener a l l y  l e s s  than 
O . 11 � g /mJ d ownw i nd o f  th e dome s i te  s o u r c es . 

I n  s umma ry o f  th e a i r  qual i ty imp ac t ,  the B i g H i l l  dome 
and S u n  T e rm i n a l  fac i l i t ies  wo u l d  be s ig n i f i cant s o u r ces o f  
NMHC , and to a les s er  extent , combu s t i on contam i na n t s . 
V i o l a t i o n s  of the 3 -h o u r  s tanda rd  f o r  NMHC a r e  p r ed i c t ed 
d ownw i nd of the S u n  T e rm i nal  fac i l i ty .  T a n k e r  load i ng and 
bal l a s t i ng emi s s ions  dom i nate  the s i te em i s s ion  leve l s  as i t  
i s  unl i k e ly th a t  the o t h e r  s ou r c es  w o u l d  independently 
v i o l a t e  the NMHC s tand a r d  o u t s ide plant s i te bo un d a r i es . 
The  u s e  of ef f i c i ent  vapo r con t r o l  tech n o l ogy i n  conj unct ion 
w i th s h ipbo a r d  act iv i t ies  wo u l d  s ig n i f ic a n tly r ed u c e  the 
imp a c t  of th e te rm i n a l  f ac i l i ty on r eg i on a l  amb i ent a i r  
q ua l i ty .  H oweve r ,  i n  pr esent  form , t h e  level o f  hyd r o c a r bon 
emi s s ion s  at the S u n  T e rm i nal i s  pr obably i n s u f f i c ient  to  
h ave an imp o r tant imp a c t  on  r eg i o nal leve l s  of ph o t ochem i c a l 
o x i d ant . The annual tonnage em i s s ion r a te  for  the We s t  
H a c k b e r ry expa n s ion i s  r e l a t ively sma l l  in  comp a r i s on 
to  re g i onal hyd r oca r bon em i s s ion  leve l s  in th i s  reg i on of 
he avy pe t r o chem i cal ac t iv i ty .  The fac i l i ty wo u l d  not r e s u l t  
i n  v i o l a t i o n s  o f  a i r  q u a l i ty s t and a r ds  fo r o t h e r  contam i nan t s . 
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Figure C. 6 - 1 2  
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SCA L E :  1 em = 5 k m  

Annual Average NMHC Groun d Level 
Conc ent rat ions ( �g/m3 ) at the Dome 
S i te Dur i ng the Opera t i on a l  Phase 
at Big H i l l . 
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C . 6 . 2 . 4  No i s e  

During oper ations a t  t h e  storage s ite , t h e  primary noi s e  
generat i on would be  from pumps a s so c i ated w i t h  t h e  f i l l  
and d i s c h arge ope rat ions wh i c h  are located i n  pump hou s e s  
o n  the  B i g  Hi l l  S i te . 

T h e  anal y s i s  of pump no i s e  for  a s i te of  s im i l a r  ope r a t i on 
a nd amb i e nt leve l s , w e s t  H a ckbe r ry S i te ( Re f . F i nal I mpact 
S t ateme nt - We s t  H a ckbe r ry S a lt Dome ) , e s t i mated i nc r e a s e  
no i s e leve l s  a t  the s i te p e r ime t e r  of  n o  mo r e  than 3 dB 
d u r ing the p e r i od of  ope r a t i on .  

S ome i n c r e a s e  i n  t e r m i n a l  and tank e r  ope r a t i o n s  can be 
e xpected at the S u n  Te r m i n a l  on the N e c h e s  R i ve r . I t  i s  
e s t imated th at d u r i ng f i ll/d i s ch a r g e  ope r at i o ns  tank e r  
load i ng and u n l o a d i ng would i n c r e a s e  2 0  pe r c e nt . The 
maj o r  n o i s e  a s s o c i ated w i th the ope r a t i ons  would be f r om 
tank e r  t r a f f i c , tank e r  pumps d i s ch a r g i ng c r ud e  o i l , tank e r  
l o ad i ng pumps , and p ipe tr a n s f e r  pump s . 

T h e  pump s f o r  bo th tank e r  load i ng and p i p e l i ne t r a ns f e r  to 
the s t o r age a r e a  w i l l  be e l e c t r i cally powe r e d  and would be 
h ou se d  in a pump h o u s e  on th e t e r m i n a l  s i te . Add i t i onal 
n o i s e  f r om the i n c r e a s e  in d i e s e l  e ng i n e s  whi c h  power the 
tank e r s  and tank e r  d i s ch a r g e  pump s ope r a t i on would contr ibute 
ne gl i g i b ly to e x i s t ing amb i e nt l e ve l s . 

S umma r y  o f  No i s e I mpac ts 

D u r i ng f i l l  and/or d i s ch a r g e  ope r a t i on s , th e r e  would be no i s e  
g e ne r ated f r om the cont i nu o u s  ope r at i o n  o f  p ump s a t  both 
th e s t o r ag e  and te rminal  f ac i l i t i e s . The no i s e i s  e xpected 
to  be  con t i n u o u s  d ay and  night d u r ing  t h e s e  ope r a t i ons , 
howeve r ,  s i nce th e pump s at both th e s t o r ag e  and t e r mi n a l  
f ac i l i ty would be enc l o s e d i n  pumpho u s e s , i t  i s  ant i c i pated 
that there would be a negligible impact on exis ting ambient 
l e ve l s  in the v i c i n i ty of th e s e  f ac i l i t i e s  f r om ope r a t i ons . 
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C . 6 . 2  Operation and Ma intenance 

C . 6 . 2 . 5 Spe c i e s  and E co s y s tems 

C . 6 . 2 . 5 . 1  Di splaceme nt/Le aching Water System Operational 
Impacts 

The main direct impacts a s sociated with the intake s tation 
wou ld inc lude entrainment of p l ankton ( organi sms drawn i n )  
and imp i ngement ( entrapment agai n s t  the intake screen ) . 
S ec ondary e f fe c t s  on  e cological s tructure wou ld result from 
l o s s e s  o f  l iv i ng , and nonliving organic material from the 
aquati c  s y s tem and l ateral d i sp lacement o f  organi sms 
tran sported with water ma s s e s . 

Propos ed 

The intake s truc ture would be located on an inlet o f f  the 
northern spo i l  bank o f  the I CW .  Organi sm s  whi ch would be 
e ntrained are : phytoplankters ( such a s  d iatoms , and other 
algal forms ) ; zoop lankter s ( su ch as copepod s , c l adocerans , 
and rotifer s ) ; l arval f i s h ;  and l arval and pos tlarval benthic 
orga n i sms ( in c ludi n g b lue crabs and penae id shr imp ) . Virtual l y  
a l l  orga n i sms entrained i n  the i ntake water would b e  k i lled . 
The es timated lo s se s  o f  phytop lankton and zoop lankton a s soci ated 
with a maximum water u s e  for leaching and d i sp l acement o f  
1 3 07 mmb during the l i fe o f  the pro j ec t  would be 1 6 , 8 9 6 , 8 7 0  x 
1 0 6 and 4 6 0 , 6 5 2 . 1 5 x 1 0 6 i nd ividua l s  re spective ly , based upon 
Cor p s  of Eng ineers ( 1 9 7 5 )  den s i ty determinations for the I CW 
i n  we stern C a l c a s ieu Par i s h ,  southwe s tern Lou i s iana . The se 
determinations are c ited in S ection C . 4 . 1 . 5 . 3 .  

The e f fects on the number s o f  i nd ividuals i n  the d i f ferent 
spe c i e s  present would be var iable depending on  the l i fe 
h i s tory c haracter i s ti c s  o f  the s e  spec i e s . Number s  within 
rapidly reproduc ing and matur i ng , shor t- l ived spe c i e s  would 
probably be a f fected rel ative ly l i ttle , whereas spe c i e s  
whi c h  are p lanktoni c  on ly during ear ly l i fe s tage s and require 
longer to mature wou ld be mor e adversely a f fected . 

The continuous wi thdrawal o f  water over 3 8  months during 
leaching would probably greatly deplete the number s  of long­
l ived spe c i e s  f rom that part o f  the I CW from which water was 
taken . The e f fects during a 5 -month d i sp lacemen t  i nterval 
wou ld be much l e s s , s ince the d i spersal o f  young i s  a yearly 
occurrence for mos t  of the longer- l ived an imal spec ies  which 
would be  concerned . The ir popu lations wou ld be rees tab l i shed 
within a year . 
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Withdr awal of  n u tr ients conta ined in entrained water and 
organi sm s  wou ld a l s o  be of  greater importance during the 3 8  
months o f  leaching than a 5 -month d i sp lacement per iod since 
the n utrients wou ld be introduced i n  the water which rep laced 
that whi c h  was withdrawn . The regional red u c t ion i n  l im i t ing 
n u tr ient s wou ld probably be sma ll  enough so  that reductions 
i n  pr imary ( plant ) and secondary prod u c tion ( an imal s and 
decompos i ng organi sms ) from this source wou ld be s l ight . 

The typ e s  o f  organi sms which wou ld be entrained are important 
par t s  of  aquat i c  food webs . Change s in spe c i e s  compo s it ion 
a nd n u mber s i n  the  are a  i n f luenced by water withdrawal wou ld 
a f fe c t  the animal s  wh ich were not s u scept ible to entrainmen t .  
D i f ferent plankto n  a s s embl ages  wou ld probably be pre sent i n  
the d i f ferent water ma s s e s  transported toward the intake 
structure . S u ch d i fferences cannot be pred i cted with present 
area knowl edge ; however , there is no reason to s u spect great 
var i ation  in food avai lab i l ity from thi s  source . 

The number of  impinged organi sm s  wou ld depend on the f low 
rate , s i z e  of the s creen apparat us and i ntake locat ion . The 
intake s y s tems wou ld be f i tted with a 1/2 inch me sh screen 
and the i ntake veloc i ty of the water wou ld be 0 . 5  feet per 
second or le s s . I t  i s  doubtf u l  that a severe imp i ngement 
problem wou ld occur . Anima l s  incapable o f  p a s s ing through 
the s creen presumably wou ld be  mobi l e  enough to e sc ape . 
I n takes are des igned to produce a low i n f low ve loc i ty and thu s 
prevent impi ngeme n t . Frequent c leaning wou ld prevent c logging 
which can create s tronger currents acro s s  the intake s creen . 

I n  addi t ion to the above -men tioned impac t s , there would be 
an occas ional d i s t urbance to wi ld l i fe a long the pipe l i ne 
route to the dome due to per iod i c  i n spection or maintenanc e .  
I t  wou ld a l s o  be expected that water fowl a s  we l l  a s  sma l l  
mammal s wou ld avoid the area s u rrounding the pumping s tation 
due to ope ration noise . 

Alternat ive 

S imilar impact s  to biota are expected from the a lternative 
d i s p l a cement/le achwater system . 

C . 6 . 2 . 5 . 2  Br ine D i spo s a l  System Operational I mpacts 

Propo sed 

Duri ng fac i l ity operation , the p umping of  brine through the 
pipe line to the G u l f  of  Mexico wou ld e specially impact 
orga n i sm s  in the area of  the d i f fu ser . Impact s  as sociated with 
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the p ipe line corridor would ar i s e  from occas ional i nspections 
o f  the p ipel i ne r i ght-of-way which would d i s turb wi ldlife  
(wa ter fowl , small mammals , amphibians and repti les ) on an 
infrequent bas i s . The s e  d i s turbanc e s  would be rel ative ly 
minor subsequent to cons truc tion c l ear i ng . 

Impact concerns rel ated to the actual d i sposal o f  brine in 
the Gulf o f  Mexico would be c au sed by the high temper ature 
of  the br i ne and the high s a l i ni ty of brine . Br ine f lowing 
from the c avi t i e s  may reach a temper ature of between 1 0 0 0 and 
1 5 00F , the brine would cool in the brine surge pond and as 
it traversed the l e ngth of the p ipel ine . As suming wor st-case 
cond i tions were : ( 1 )  no heat loss  occurred i n  the s urge 
pond , ( 2 )  temperature of  the br ine was a maximum of  1 5 00F and 
( 3 )  the winter water temperature was 6 00F , the temperature 
at the top of the sediments direc t ly above the bur ial 
p i pe l i ne would r i s e  less than 4 0F . The temperature increase 
wou ld be le s s  during summer months . I t  i s  l ikely that 
temperature s would be rai sed much l e s s  than thi s 4 0  maximum . 
The add i t ional heat from this pipel ine wou ld have l i ttle 
s igni f ic ant e f fect on the biota i n  the mar sh water . Benthic 
organ i sm s  in the mar sh sed iment wou ld exper i ence some 
add i t ional heat , but l i tt l e , i f  any , s tr e s s  would be experienced 
as a resu l t  of the e l evated brine temperature s .  (Appendix I )  . 

The b i ota o f  the Big Hi l l  s i te i s  generally typ i c a l  o f  the 
c o as tal waters o f  the northern Gul f  o f  Mexico at the 3 0 - foot 
contour interval . Thi s  is p arti cularly true of the phyto ­
p l ankton , zoopl ankton and demers a l  nekton communi ti e s  who s e  
species comp o s i  tons are readily comp arab l e  to tho s e  found 
a l ong the Loui s i ana-Texas coas tl ine . s tanding crops for the s e  
c ommuni ties a r e  a l s o  roughly comp ar ab l e  to tho s e  e l s ewhere 
in thi s  region . The b enthic communi ty on the other hand i s  
dominated b y  a l imited numbe r  o f  spec ies most o f  which are 
typ i c al of degraded conditions such as a s s o c i ated with oil s p i l -
lage . A s igni fi cant f inding i s  that standing c rop for the 
ben thic commun ity i s  low . 

The phytop l anktoni c communi ty i s  dominated by a mixture e s tua­
r ine and mar ine di atoms . Thi s probab l y  r e fl ects the mixing 
of e s tuarine wate r s  from S ab ine Pass  with o ffshore mar ine 
waters . spec i e s  comp o s i ti on varies dramatically from month 
to month but Skeletonema , Cos cinodi s cu s  c entr al is , Biddulphia 
spp . Rhi z o s o leni a iInbr i c ata , R .  robusta , Chaeotoceros 
curr i s etum , and C .  decipiens are- typical dominants . I nter­
e s tingly S eptember and December were who l l y  dominated by j ust 
one o r  two spec ies ( particul arly S keletonema ) whi l e  October 
and November showed a divers e ,  equitab ly distributed spec i e s  
compo s i  tion . Dino f l age l l ate numbers , as  expecte d ,  were low 
for this time of year . 

The dominant spec i e s  at Big Hi l l  were a l l  copepods except 
one . Thi s s i tuation is s imi l ar to that of the other prop o s ed 
dispos al locations . Average comb ined zoopl ankton dens ities 
at Big Hill were of a s imi l ar order of magnitude dis tributed 
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s im i l arly over time c omp ared to the s ame kinds o f  dens ities 
at the other proposed disp os al s i tes . As with the We s t  Hack­
be rry and Bl ack Bayou proposed di spo s al areas , Big Hi l l  has 
a fairly we l l -deve l oped , productive zoopl ankton communi ty . 
I t  appe ars somewhat l e s s rich than the others in te rms o f  
domi nants . 

The spe cies  comp o s i tion o f  the nekton communi ty i s  fairly 
cons tant from month to month , and is typ i c a l  of Loui s i ana­
Texas coastal waters . S tanding crop vari es markedly from 
month to month , but the s e  fluctuations appear to be dr iven 
by random vari ation in the p opul ations of the top dominant 
spec i e s , Acetes americanus , a s erge s tid shrimp , and Ancho a 
mi tchi l l i , the Bay Anchovy . An influx o f  spec i e s  dur ing 
Novembe r  prob ab l y  reflects the fal l  o ffshore migration o f  
e s tuarine s umme ring forms . The s e a  b ob , Xiphopenaeus krogeri , 
a l s o  showed high popu l ati on dens i ties . Thi s i s  a l o c a l l y  
important commerci al shrimp specie s ,  who se d i s tr ibution i s  
restri cted t o  locati ons j ust we s tward ( downs tream ) o f  ma j or 
e s tuarine p as s e s . 

The b enthic communi ty i s  almo s t  who l ly dominated by e i ther 
the mar ine worm ( polychaete ) Mage l ona sp . ( October , November , 
December ) or the c l am Mul l inia 1 ateral i s  ( S eptember ) .  I n  
b oth c a s e s  the s econd ranked spec ies was only about ha l f  as 
abundant as the top dominant . s uch a community s tructure i s  
typ i c a l  o f  environmentally degraded conditi ons . Thi s i s  
s upported b y  the remarkably l ow s tanding crop in the b enthic 
communi ty . I t  should b e  noted that the dep re s s ed s tanding 
crop at Big Hi l l  i s  in p art due to the presence o f  extens ive 
c l ay outcrop s ( Beaumont formati on ) .  On the other hand , both 
Mul l inia and Magelona are known to be indi c ator spe c i e s  for 
degr aded environments so that there is l i ttle doubt that the 
b enthic environment i s  in fact degraded .  

D i spo s a l  o f  brine at Big Hi l l  would have i ts greate s t  imp act 
on the benthic communi ty . Components o f  thi s  communi ty are 
generally sedentary and would be unab l e  to avo i d  expos ure to 
the high dens i ty brine as it s inks toward the bottom . The 
mo st s everely impacted region would be that ne are s t  the d i f­
fus e r  port where hi ghe st s al inities overages would be encoun­
tered . Based on M I T  trans i ent p l ume mode l , uti l i z ing l imi ted 
real vlOrld current observations for the Big Hi l l  s i te ,  no 
more than 52 acres woul d  be enc l osed by the 3 ppt exce s s  
s a lini t y  i s ohal ine . I f total morta l i ty w i  thin thi s  regi on 
i s  a s s umed ,  about 4 9  x 1 0 6  benthic individual s/acre would be 
e l iminated . I n  the context o f  the b ro adly d i s tributed ne ar­
shore benthic communi ty , thi s  is not a s i gni fi cant imp ac t . 
Beyond the 3 ppt i s ohal ine brine imp acts on the benthic com­
muni ty would be expected to be minimal . However , it should 
be po inted out that pers i s tent exposure o f  the s ediments to 
even very di l ute brine may re sult in uptake of various he avy 
me tal spec i e s . Thi s  w i l l  result in e l evated mortal i t i e s  
b eyond the ne ar field . I nasmuch as the p l anktonic and deme r s al 
organi sms are e i ther qui c kly carried through the di ffuser 
s i te , o r  c an otherwi s e  avo id thi s  regi on , imp ac ts on the s e  
communi ties should be s l ight . 

C . 6 - 6 2  



The impact of  the actual d i sposal o f  brine would have min imal 
e f fec t s  on non-benthic or gan i sms i n  the marine environment . 
Ma ckin ( 1 9 7 3 ) , who worked on o i l  f ie ld brine d i s c harge s , 
repor ted that mar ine f i she s , other mobi le animal s ,  and current­
carried forms apparently are not affected by high s a l i n i ty 
d i sc har ge s in l arge water bod i e s .  The ir t ime in trave r s i ng 
the zone of  high s a l i n i ty i s  too brief for long- l a s ting 
impac t s .  All avai lable d ata i ndi cate that fr ee- swimming 
anima l s  whi c h  pre fer lower s a l i n i ty leve l s  wou ld avoid the 
bri ne d i s c harge area wi th no apparent d i f f iculty . Mac k i n  
reported that , i f  brine concentrations a r e  great e nough ,  
an e f fe c t  on benthic organi sms c a n  be me asured . Where s al i n i t i e s  
are increased b y  5 ppt or more , the e f fect on s e s s i le or 
s l ightly mob i le organi sms with n arrow s a l i n ity to leranc e s  
could b e  mode rate to severe . 

Given a substantial s al in i ty increase ( 5  to 1 0  ppt ) , three 
impact zone s would develop . The f i r s t  zone would be an 
area of near total d e s truc tion . Phoronids , pe lecypod s , and 
polychaetes would be d e stroyed ; bacter ia may be an exception . 

C . 6 - 6 3  



I n  the s e cond , or trans i tion z one , a reduction i n  the number 
o f  spec i e s  and i nd ividual s  would occur . S tunted deve lopment 
would a l so probably be detectable . The extent o f  the zones 
would vary depending on  d i lution factor s .  Mack i n  bel ieved 
this z on e  extended from approximately 1 0 0  to 3 0 0  feet i n  a 
large body o f  water . 

The third impact z one wou ld be an area o f  s t imulation o f  the 
mari ne c ommu n i ty . Bacteria , yeas ts , fungi , and phytoplankton 
numbers would be increased . Minter ( 1 9 6 S )  and Mac k i n  ( 1 9 S 0 )  
repor ted heavy phytoplankton a nd a l gal productiv i ty near the 
edge of a tran s i tion zone . I ncreased productivity of orga n i sms 
near the bottom of the food chain would e l i c i t  corresponding 
incr e a s e s  in pr imary consumer s ( zooplankton and f i lter feeders 
such a s  polychaete s and pelecypod s ) and h igher level con s umer s 
( star f i sh , mo s t  f i sh , other predators )  . 

The impact o f  o f f shore brine d i sposal should not be s ign i f ican t  
except f o r  the locali zed destruction o f  the benthic fauna i n  
the immediate v i c i n i ty o f  the d i f fu s er . There should be 
negl i g ible  e f fects o n  total production of the coas tal are a . 

Al ternative 

Impacts on biota f rom brine d i s posal 
brine d i sposal l i n e  would be s imi lar 
d i sposal via the proposed p ipe l i ne s . 
also be s im i l ar . 

v ia the alternative 
to those  descr ibed for 

Maintenance impact s  would 

C . 6 . 2 . S . 3  Impacts at  or from the S torage S ite 

Impacts which would result from the operation o f  the fac i li ti e s  
a t  the s torage s ite are expected t o  b e  smal l .  Small  mammal s  
and ground n e s ting birds would b e  periodically d i s turbed 
by mowing the 2 3 0  acre s within the fenced area . No i s e  leve l s  
wou ld b e  minimal, and no impacts from n o i s e  are expected to 
af f e ct the surround ing mar sh and agricultural land s . 

C . 6 . 2 . S . 4  O i l  D i s tribution S y s tem Impacts 

Impacts which would be a s soc iated with the operation o f  the 
o i l  d i s tr i bution p ipe l i ne s y s tem would be small . A S O - foot 
r ight-o f -way would be mainta i ned along the length of the route . 
Thi s  would require periodic mowing and would prohibit the 
reintroduction o f  tree and s hrub spec i e s . The annual l o s s  
o f  productivity along Routes 1 and 4 during the operational 
phase of the program is l i s ted i n  Table 4 . 6 - 3 . 
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C . 6 . 2 . 6  Natural and S cenic Re sourc e s  

Normal operat ion and maintenance o f  f a c i l i t i e s  o n  the Big 
H i l l  dome is not ant i c ipated to  have any adver se imp acts 
on the natural and s cenic resources of  the area . I n  the 
c ase of a break in the brine l i ne during operat ion , the 
resulting brine s p i l l  could have a s igni f i can t impact on 
the natural re s ource  va lue o f  marsh land south of  the dome . 
The e f fe c t  wou ld b e  loc al i zed in the vicinity of  the break and 
would cons i s t  o f  a s evere limitation of  vegetation and s ub se­
quent d i spersal of  animals from the affected are a .  

C . 6 . 2 . 7  Archaeological , Hi storical , and cultural Re s ource s  

Al though n o  archaeo logical s ites  were ident i f i ed o n  Big H i l l  
dome o r  near the as s o c i ated pipe line route s , it  h a s  been 
mentioned ear lier that a mo re in- depth cultural resour c e s  
survey would have a h i g h  p robab i li ty of  uncovering areas  o f  
s i g n i f i c ant value . I f  the Big H i l l  s i te were chosen as an 
SPR fac i l i ty , thi s more intensive archaeolog ical  s urvey would 
be init iated whi ch would s at i s fy the requirements o f  the 
N ationa l H i s torical Preservation Act o f  1 9 6 6  and E xecutive 
Order 1 1 5 9 3 .  

C . 6 . 2 . 8  Socioeconomic Impacts 

C . 6 . 2 . 8 . 1  Emp loyment 

The operat ion o f  the s torage f a c i l i t i e s  wou ld emp loy 1 5  to 
2 0  workers at the s it e . They wou ld be ski l led me chan i c s , 
i n strument men , e lectr i c i ans  and other c raftsmen as  we l l  as 
labo rer s  and main tenance personne l . P ump s and other equip­
ment would be operated period i c a l ly , the p ipe line rights-of-way 
would be in spected from the air , and there would be routine 
paint ing of  the tank s , bu i ldings , and outdoor equipment to 
p revent damage f r om rust and we ather ing . The faci l i ty would 
be s taffed on a 2 4- hour b a s i s . 
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C . 6 . 2 . 8 . 2 Land U s e  

Ope r a t io n  o f  the s to r ag e  fac i l i ty wo u l d  a f f e c t  l a nd u s e  
o n l y  i n  the imme d i a te v i c i n i ty o f  the s i te .  Th i s  l and i s  
c u r r e ntly u s e d  i n  a comb i n a t i o n  o f  c a t t l e � a i s i n g  and o i l 
p r od u c t i o n . U s e  o f  the  dome as  a s t o r ag e  s i te wo u l d  no t 
pr e c l ud e  cont i nued u s e  o f  the  a d j acent  l a nd a r o u nd the 
pe r i p h e r y  o f  the d ome fo r o i l  and gas expl o r a t i o n  and 
p r od uc t i o n . P i pe l i n e s  f r om the s t o r age c ave r n  we l l h e ad s  to  
t h e  ma i n  p l a n t  fac i l i t i e s  wo u l d  be bu r ie d , p e r m i t t ing 
c o n t i n u e d  u se of  the f i e l d  a s  g r a z i ng land . U s e  of  the  d ome 
fo r o i l  s t o r ag e  wo u l d  no t s ig n i f i c antly change the c h a r ac t e r  
o f  t h e  e x i s t i ng l a nd u se pa tte r ns . 

I t  i s  unl i kely t h a t  u r ban expans i on wo u l d  enve lop the s i te 
d u r i ng the l i fe t ime o f  the p r o j e c t . The l a r g e  u r ban cent e r s  
c lo s e s t  t o  t h e  s i te ,  Be aumont and Po r t  A r t h u r , a r e b o t h  abo u t  
2 5  m i l e s  away , r es pe c t i ve ly , b u t  the i r  expans i ons w i l l  be 
d i f f u s e d  to the no r th and e a s t ,  l e av i ng the ag r i c u l t u r a l  
l a nd s  s o u th o f  R o u t e  7 3  r e l a t i v e l y  unchange d . The W i nn ie ­
S towe l l  commun i ty i s  o n l y  8 to  1 0  m i l e s  f r om t h e  p r opo s e d  
s to r ag e  s i te .  Wh i l e  the s e  town s a r e  g r ow i ng r ap i d ly now , 
t h e i r  popul a t i o n  i s  pr e sently so  sma l l  that  the i r  g r owth i s  
n o t  expected  t o  pr e s e n t  a fu t u r e  c o n f l i c t  be twe en the 
c ommun i ty d e v e l opme nt and the use of Big H i l l  for o i l  
s t o r ag e . 

C . 6 . 2 . 8 . 3  T r a f f i c  

Wo r k e r s , s e r v i ce t r uc k s , and the o c c a s i onal d e l i v e r y  o f  
s u ppl i e s  t o  the s i te wo u l d  be the c a u s e  o f  any imp a c t  on 
t r a f f ic d u r ing the ope r a t ional  s tandby ph a s e  of the p r o j ec t . 
App r o x ima t e l y  2 2  veh i c l e s  c o u l d  be e xpec ted to  be t r avel ing 
to  and f r om th e s i t e  d a i l y .  Th i s  wou l d  cons t i t u t e  abo u t  a 
one  pe r c e n t  inc r ea s e  ove r the 1 9 7 3  v o l ume o f  t r a f f i c on 
Ro u t e  7 3  a nd a 2 5  pe r ce n t  in c r e a s e  o v e r  the vol ume o f  
t r a f f ic o n  the B i g  H i l l  acc e s s  r o a d . Th e r e  wo u l d  b e  no 
app r ec i a b l e  impa c t  on t h e  v o l ume of t r a f f ic on I n t e r s ta t e  
H i ghway 1 0 . 

At the t imes wh en o i l  i s  w i th d r awn f r om t h e  s t o r a g e  cave r ns , 
ta n k e r  t r a f f ic a s s oc i a t e d  w i th t h e  d i s t r i b u t ion o f  o i l wo u l d  
pa r t i a l l y  o ff s e t  t h e  d e c r e a s e  in tan k e r  t r a f f i c r e s u l t i ng 
f r om t h e  i n t e r r up t ion in fo r e ign o i l  impo r ts . T h e  cave r n s  
wo u l d  be r e f i l l ed wh en o i l  impo r t s r e s umed , howeve r ,  r e s u l t ing 
in an inc r emen t a l  inc r e a s e  in tan k e r  t r a f f i c . Th i s  in c r e a s e  
wo u l d  amo unt  to  8 pe r cent  ove r t h e  no rmal t r a f f i c f l o w  a l ong 
t h e  S a b ine P a s s  and Po r t  Ar th u r , and 1 5  p e r c e n t  a l o n g  t h e  
N e c h e s  Riv e r . 
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C . 6 . 2 . 8 . 4  H o u s i ng and Publ i c  S e r v i c e s  

T h e  impa c t  on  h o u s ing o f  t h e  ope r a t i o nal phase  o f  the 
p r o j ec t  wo u l d  be  l e s s  than th at e x p e r i e n c e d  by the r e g ion 
d u r ing con s t r uc t i on . I t  i s  l i k e l y  th at pa r t  o f  the  s t a f f  
empl o yed a t  the s to r ag e  s i t e  d u r i ng the leac h i ng o f  t h e  
cav e r ns and in i t i al  f i l l  wo u l d  r emain emp l o yed the r e . 
Newl y h i r e d  wo r ke r s  may e i th e r  commute  f r o m Beaumont and 
Po r t  Ar th u r  or s e t t l e  in the sma ll  commun i t i e s  ne a r e r  the  
B i g  H i l l s i t e . I f  s ome wo r k e r s  who moved i n to the W i nn i e­
S t owe l l  a r e a  d u r i ng con s t r uc t i on o f  the p r o j ec t  we r e  to 
l eave , th i s  wo u l d  ma k e  h o u s ing u n i ts  ava i l ab l e  the r e . The 
popu lat i o n  of Wi n n i e  i s  p r o j ec ted to g r ow r ap i d l y  e n o u g h  so  
th at i f  as many as 10  to 1 5  h o u s ing u n i t s  we r e  vacated a t  
t h e  e n d  o f  the c o n s t r uc t i o n  pe r i o d , i t  wo u l d  n o t  s e r i o u s l y  
d e p r e s s  ho u s ing v a l u e s . 

As s um i ng tha t s o me f i r e  c o n t r o l  and s e c u r i ty sys tem s we r e  
i ns t a l l ed as par t o f  t h e  s i t e  fac i l i t i e s , impac ts  o n  t h e  
p ubl i c  s e r v i c e s  o f  l o c a l  g o v e r nmen ts  wo u l d  be l e s s  than 
th o s e  i nc u r r e d  d u r ing the con s t r u c t i o n  of the p r o j e c t , and 
wo u l d  be v e r y  sma l l . S e c u r i t y  pe r s onn e l  on s i te wo u l d  
c o o p e r a t e w i th t h e  J e f fe r so n  County Sh e r i f f ' s  o f f i c e  i n  
matte r s  r e l a ted t o  t h e  p r o te c t ion o f  t h e  fac i l i ty .  

C . 6 . 2 . 8 . 5 E c o nomy 

The ope r at i on  phase o f  the B i g H i l l  s to r ag e  p r o j e c t  wo u l d  
h ave v e r y  l i t t l e  e f fe c t  on  t h e  eco nomy o f  t h e  ar ea . Abo u t  
2 0  pe r so n s  wo u l d  be pe rmanent empl oye e s  a t  the s i te ,  and 
w o u l d  g e n e r ate a pay r o l l  o f  abo u t  $ 4 5 , 0 0 0  pe r mo nth . Th i s  
pay r o l l , tog e the r w i th expe n s e s  o f  s uppl i e s , r epa i r  par t s , 
powe r , and s i m i l a r  i tems wo u l d  br i ng the c o s t  o f  the  fac i l i ty 
d u r i ng s tandby to a to tal o f  abo u t  $ 9 3 , 0 0 0  p e r  mo nth . 

Apply i ng t h e  econom i c  mul t i pl i e r  fo r the local  BEA a r e a  
( 2 . 0 6 ) , t h e  to tal o f  d i r e c t  and i nd i r e c t  g a i n s  in  l o c al 
e a r n i ng s  wo u l d  be $ 1 9 1 , 6 0 0 .  Th i s  amo u n t  wo u l d  be l e s s  than 
a tenth of a p e r c e n t  of the an t i c i pa ted l e ve l of e a r n i ng s  
f o r  the a r e a  i n  1 9 8 5 . 

When o i l i s  w i thd r awn f r om the cave r n s , add i t i o nal wo r ke r s  
wo u l d  be h i r e d  a t  the s i te ,  and the r e  wo u l d  be a g r ea t e r  
need  f o r  r epl aceme n t  par ts  and s uppl i e s .  The co s t  o f  
o pe r a t i ng the fac i l i ty d u r i ng a pe r i o d  o f  w i thd r awal wo u l d  
b e  abo u t  $ 5 2 0 , 0 0 0  p e r  mo nth . Th i s  l e v e l  o f  e x p e nd i t ur e 
wo u l d  be ma i n t a i ne d  f o r  no mo r e  than 5 mo nth s . 
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The s torage c averns would be ref illed after fore i g n  imports 
are re s umed . The ref i l l  pha s e , exc luding the cost of  the 
oi l i ts e l f , would require an expendi ture i n  the v i c in i ty of  
$ 2 5 0 , 0 0 0  per month over a per iod o f  about 2 years . 

Wh i le the operation of  the storage pro j ect at B i g  H i l l  would 
have a smal l  imp act re lative to the economy o f  the g eographic 
area which inc lude s Beaumont ,  Port Arthur and Oran g e , it wou ld 
have a larger impact on the smal l ,  rural communities  like 
Winn ie , Stowe l l ,  and Hamshi re whi ch are close  to the s i te . 
I t  i s  probab le that mo st of the permanent emp loyees  wo uld be 
re s i dents of the s e  commun ities , and the e conomic activity 
g e n e rated by the faci lity operat ion would make a s i z able 
contribut ion to the re lative ly sma l l  e conomy of  the s e  
communities . 

C . 6 . 2 . 8 . 6  Government Revenue s 

Federa l ownership of  a portion of  the land at B i g  Hi l l  wou ld 
make i t  exempt from prope rty taxation for the duration of  the 
pro j ec t . The s torage o f  o i l  would not g e nerate gove rnment 
revenues loc a l ly except through the i n creased economic activ i ty 
that i t  produces in the region . 

Wag e s  paid to wo rker s  i s  one form by whi ch e conom i c  activity 
i s  i nduced . The normal spending of  thes e  wages alone would 
g enerate about $ 2 0 , 0 0 0  per year in state and local s a le s  tax . 
Whi l e  the l o s s  in property tax would occur i n  Jef ferson 
County , a s ig n i f i cant portion o f  the taxes paid by f ac i li ty 
emp loyee s may g o  i nto Chamber s  Coun ty i f  the workers l ive i n  
Wi nnie a n d  S towe l l , wh i ch are 8 t o  1 0  miles  from the s i te 
rather than in Beaumont and Port Arthur wh ich are 2 5  to 3 0  
mi les from the s ite . Thi s e f fect , however ,  would not be 
s i g n i fi cantly greater than the currently common e f fect i nduced 
by worker s  who have j ob s  in Je f ferson County but live in the 
adj acen t  counti es . 

C . 6 - 3  Impacts Due to Termination 

After termi n at ion of the SPR program , if the faci l i ty were 
not to be u s ed for any other government purpose , it would be 
di sposed of  i n  accordance with appl i c able laws and regulation s . 
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C . 6 . 4  Re l a t i o n s h i p  o f  t h e  P r opo sed Act i o n to Land U s e  
P l a n s , P o l i c i e s , and Co� t r o l s  

T h e  u s e  o f  lands  in  s o u t h e a s t  T e x a s  fo r t h e  deve l opme nt of 
the B i g  H i l l  s i t e  as an o i l  s t o rage  fac i l i ty wo u l d  i n v o l v e  
s e v e r a l  l o c a l , s tate and F e d e r a l  ag en c i e s be cau s e  of th e i r  
j u r i s d i c t ional  int e r e s t s  i n  t h e s e  land s . 

T h e  s i te and al l i t s  r e l ated p ipe l i n e s  wo u l d  l i e in J e f fe r son  
C o u nty . T h e  coun ty d o e s not have  the autho r i ty to pa s s  any 
z o n i og r e g u l a t i o n s  r e s t r i c t i ng deve l opme nt  in a r e as o u t s i d e  
o f  c i ty l im i t s , s o  u s e  o f  t h e  l and a t  B ig H i l l  wo u l d  n o t  be 
i n  con fl i c t  w i th any z o n i ng . T h e  co un ty d o e s , howeve r ,  
r eq u i r e  that a pe rm i t  be obt a i ned fo r the u s e  of county r oad 
r igh ts-o f-way , i nc l ud i ng c r o s s i ng t h e s e  r o ad s . T h e  o i l  
d i s t r ibu t i on  p i pe l i n e l e ad i ng f r om the s t o r ag e  s i t e  no r th­
e a s tw a r d  to N ed e r l a nd wo u l d  f o l l ow county r oadway s f o r  par t 
o f  the d i s t ance , and c r o s s  seve r a l o t h e r  coun ty r o ad s . 

w i th in  the county ar e seve r a l  d r a inag e d i s t r ic t s .  Wh e r e  
p ip e l i n e s  wou l d  c r o s s  t h e s e  d i tc h e s , pe r m i s s ion t o  d o  so 
wo u l d  be needed f r om the l o c a l  d r a in ag e d i s t r i c t . 

A number o f  s t a t e  ag enc i e s  have j u r i sd i c t ion ov e r  spe c i f i c 
l a nds and spe c i f i c u s e s  of the  l and . One o f  t h e s e  i s  
t h e  T e x a s  Ra i l r o ad C omm i s s i o n , wh i c h  h a s  autho r i ty t o  
r eg u l a t e  mo s t  of t h e  ac t iv i t i e s  a s so c i ated w i th o i l  and g a s  
expl o r a t i o n  and d e v e l opme n t . I t  i s  th i s  comm i s s ion wh ich  
wou l d  h o l d  hear i ng s  on t h e  i s s u e  of the use  o f  the  B i g H i l l  
s i te f o r  s t o r ag e  o f  o i l . 

T h e  br ine d i spo s a l  p i pel i ne wo u l d  c r o s s  thr ough coastal  
w e t l ands and e x t end o f f s ho r e  into  t h e  Gulf  o f  Mex i c o . T h e  
e s t abl i shment o f  a r ig h t-o f-way o r  u s e  o f  an e x i s t ing one 
t h r ough s t ate-owned po r t i o n s  o f  the coastal w e t l ands i s  
r eg u l a t e d  by t h e  T ex a s  Gene r a l La nd O f f i c e  and t h e  T e x a s  
S c h o o l  Land Boa r d . I t  i s  t h e  po l icy o f  the Land O f f i c e  to 
r eq u i r e  ce r t a i n  t e s t s  to a s s u r e  t h e  qual i ty of the p i pe l i n e  
a n d  p ipe l i ne we l d s , a n d  spe c i f i c mea s u r e s  t o  as s u r e  t h e  
p r o t ec t i o n  of t h e  env i r o nment . Th e s e  mea s u r e s  have be en 
i n c o r p o r ated in to  the spec i f ic a t i ons for the con s t r u c t io n  of 
t h e  p ipel i n e . The C o rps  of E ng i ne e r s al so  has j u r i s d i c t ion  
o v e r  con s t r uc t i o n in  w e t l and s , i nc l ud i ng t h e  lay i ng o f  
p i pe l i ne s . 

Wher e p i pel i ne s  wo u l d  c r o s s  s t ate h i ghway s , t h e  T ex a s  
Dep artment o f  H i ghways and Publ i c  T r anspo r t a t i o n wou l d  be 
c o n s u l t e d  w i th r e g a r d  to p e rm i t s fo r the  c r o s s ing , and 
sp e c i al ar r angeme n ts  to p r o v i d e  fo r the ma i nt enance of 
normal t r a f f i c  f l ow s . 
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Land u s e  plans f o r  th i s  a r ea have been pr epar ed by the 
S o u th e a s t  T e x as  Reg i o nal Pl ann ing C omm i s s ion . T h e s e  plans 
i nd i cate a g r owth of the u r b an ar ea s no r th and east of the 
s i te , but no change f r om c u r r e n t  land use pa t t e r n s  at the 
s i te . The s i te is shown to be agr icul t u r a l la nd . Use of 
the s i te for o i l  s t o r ag e  would not p r e c l u d e  cont i n u e d  u s e  
o f  ad j a cent land f o r  agr i c u l tu r e .  

C . 6 5 S ummary of Adverse and Bene f i c i a l  Impac ts  

Table 5 . 2 . 2  i n  Chapter 5 contains a detai led summary o f  the 
advers e  and bene f i ci al impacts as soc iated with s ite prepara­
tion and con s truction at the B i g  H i l l  s i te and the se impacts  
are n ot  repeated . I n  S ec t ion C . 3 . 5  the impacts o f  the pro­
posed s i te , Wes t  Hackberry , were summar i z ed . Only the maj or 
d i f feren ce s  betwee n  the propo sed and the alternate s i te are 
di s c u s s ed here . 

The ma j or d i f f erence between B i g  H i l l  and the proposed We s t  
Hackberry s i te would b e  that a new crude o i l  pipeline would 
be required to Big H i l l  to S un Terminal . The p i pe l ine route 
for the Wes t  Hackberry s ite would be bui l t  as a part of the 
E S R i thu s , a new route would not be required . The 2 5  mile 
pipe line route required for Big Hill would require ma j or 
con s truction activiti e s . 

Brine d i s po s a l  a s s o c iated with c avern leaching a t  B ig H i l l  
would b e  d i s c harged into the Gul f  o f  Mex ico but a t  only two­
third s the rate for We s t  Hackberry . Impact s  would probably 
be l e s s  at B ig H i l l . 

The location o f  the B i g  H i l l  s ite i n  Texas would mean that 
a d i f ferent labor pool would be drawn upon for con s truction 
and operation s uppor t ,  and governmental revenues would be 
increased primarily i n  Texas rather than i n  Lou i s i an a . 
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C . 7  CONS I DERATI ONS OFFS ETT ING ADVE RSE ENVI RONMENTAL EFFECTS 
OF THE P ROPOSE D  ACT IVITY 

The Un ited State s po s s e s se s  abundant n atural re source s  and yet 
is depe nden t upon the importation of  l arge quantitie s of  fue l s . 
I t  has become increas ingly dependent upon petroleum imports , 
whi ch now con s titute approximate ly 3 5  to 4 5  percent o f  the 
n ation ' s  o i l  consumption and account for 2 0  percent o f  the 
to ta l dome s t i c  ene rgy usage . I n  1 9 7 4  the annual co s t  o f  the se  
imports was  ove r $ 2 5  b i l l ion . 

I n  the p a s t  twe n ty - f ive years , the United S tate s has experienced 
four s udden den i a l s  o f  oil impor ts  for var ious reaso n s  by o i l ­
exporting countrie s . Not , however ,  until  the o i l  embargo o f  
1 9 7 3 - 7 4  d i d  the nation find i t s e l f  wi thout the c apac i ty and 
resour ce s  to off set the interruption of o i l  imports . This 
embargo reduced the quan titie s o f  petroleum exported to the 
Uni ted S tate s by approximate ly 2 mi l l ion barre l s  per day for 
19 weeks and caused world prices for crude oil to e sc alate . 

Al though the e conomic impacts o f  the se  events on  the Un ited 
S tate s e conomy are s t i l l  under study and debate , mo s t  of the 
macroeconomi c s tudy e s timate s o f  the repercus s ions  of supply 
den ial and s imultaneous price increas e s  tend to indi cate a 
Gros s  National Product ( GNP ) l o s s  of  approximate ly $ 3 5 - 4 5  
b i l l ion ( Holcombe , 1 9 7 4 ;  Benne t ,  1 9 7 4 ) . Al though not a l l  o f  
th i s  GNP l o s s  can b e  a s cr ibed to the embargo , the interruption 
contributed s igni f i c antly to incre ase s in the consumer and 
who lesale price indice s .  I n  addition , the GNP lo s s  wa s re­
f l ec ted in higher unemployment and stagn ation in several sector s , 
inc luding automobi l e  s a l e s  and housing s tarts , which exacerbated 
the e conomic downturn believed to have s tarted in  late 1 9 7 3 . 
During th i s  per iod , the embargo prevented re a l  growth that 
probably would have stab i l i z ed unemploymen t  and provided a 
s tronger base for e ve ntual economi c recovery . 

The Un ited S tate s i s  n ow more vu lnerable to a petro leum supply 
inte rruption than it  was in  the fall  of  1 9 7 3 . I n  re sponding to 
that in terruption , many re latively e a s y  s teps  to cons erve energy 
were taken , and s i gn i f i cant improvements i n  energy e ff i c iency 
have been achieved . Higher energy price s , n atural gas short­
fal l s , and continued uncertainty about the avai labi l i ty and 
pri c es  of a l ternative forms of energy have induced many energy 
user s to re s trict the ir e nergy con sumption and empha s i ze more 
e f fe c tive energy management practi ce s . However , additional im­
provements would require sub s tan t i al i nve s tment , longer lead 
time s , and even more intens ive energy management . Moreover , 
the program to convert o i l - and ga s -fired uti lities and 
i ndustrial p lants to coal will have conve rted many p lants 
to coal , whi ch wi l l  l arge ly prec lude f urther convers ion to 
coal during a future supply interruption . Some e s tima te s have 
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shown that a future supply interruption o f  the magnitude o f  the 
one in 1 9 7 3 - 7 4 could cause a reduct ion in GNP that , in terms o f  
employment impac t ,  would b e  equ ivalent to the lo s s  o f  j ob s  for 
2 mill ion worke r s . E conomic e f fe c t s  would not be l imited to 
some geographical areas or indu s tr i e s  but would a f f e c t  the 
entire nation . 

S tandby supp l i e s  o f  p e tro leum have been proposed repeatedly a s  
a way to bu f fer the impact o f  future supply interruptions .  The 
National Petroleum Coun c i l  ( NPC)  ( 1 9 7 5 ) , Ford Foundation ( 1 9 7 4 ) , 
and the Energy Laboratory at the Ma s s achu se tts I n s ti tute o f  
Technology ( HIT ) ( 1 9 7 4 ) , have a l l  recommended thi s action . In 
addition , the International Energy Program ( I E P )  agreement , which 
the united S tate s has  entered into with 1 7  other energy importing 
countr i e s , provides for the e stab l i shment of this type of 
r e serve . Although the we s tern European countries  and Japan have 
deve loped s tockp i le s , the on ly apprec iable s to ck s  in the un ited 
State s are working inventorie s .  

The con cern vo iced by the se  organ i z ations a s  we l l  a s  the pub l i c , 
in add i tion to the nation ' s  formal commitments to the I E P , pro­
vided s trong impetus for p a s s age of the Energy poli cy and Con­
servat ion Act of 1 9 7 5  ( P . L . 9 4 -1 6 3 ) , which p rovides for the 
creation o f  the S trate g i c  Petro leum Re serve . The e xp an sion o f  
the we s t  Hackberry salt dome s torage fac i l i ty would provide 
1 5 0  mi l l ion barr e l s  o f  the S P R  requ irement . 
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C . 8 S UMMARY 

Impac t s  are s ummarized i n  de ta i l  i n  Chapter 5 . 0 and maj or 
d i f feren c e s  between each o f  the alternate s ites and the 
propo sed s ite have been d i scus sed in S ections C . 3 . S ,  C . 4 . S ,  
C . S . S ,  and C . 6 . S . D i f ferences i n  fac i l ity designs are 
summari zed in Table 2 . 8 - 1  in Chapter 2 . 0 .  

Land us e  impacts would be relat ively minor at the propo s ed 
and a l ternate s i te s . Cons truction o f  canal s for we l lhead 
acces s  at B lack Bayou and Vinton would alter drainage 
pattern s . 

Dand us e  impacts would be relatively minor at the proposed 
and a l tern ate s i te s . 

At We st Hackb
-
erry , s alini  ty intru s io n  may be a problem 

a s soc i ated with the c avern leaching and o i l  displacement 
operation s .  This  would not pose  a s igni f icant problem at 
the a l ternate s i tes . 

Brine d i sposal would be i n to the Gul f  o f  Mex i co for all  s it e s  
except Vinton . Bri ne would b e  i n j ected i nto sub surface 
aqui fe rs  which mus t  have approximately 3 6  square miles  
( t ime s 1 0 0  feet thic k )  capac ity . Aquifer c apac i ty has not 

been determined and the abil ity to use the Vinton s ite w i l l  
remai n  i n  que s tion unt i l  t h i s  i s  determined or a n  a l ternat ive 
means o f  brine d i sposal i s  found . 

Brine p i pe l in e s  for We s t  Hackberry and B lack Bayou would 
cro s s  the S abine National W i ld l i fe Refuge , and i n  the case  
o f  We s t  Hackberry would parallel i n  scenic h ighway . The 
brine p ipe l i ne s  for B i g  H i l l  would also c ro s s  sens i t ive 
mar sh area s . 

S i te acce s s  would be relat ively d i f ficult at Black B ayou 
becaus e  workers mus t  c ro s s  the lCW via the Gum C rme Ferry . 

B i g  H i l l  would require a new crude pipe line system which 
would be s igni f i cantly longer than the connector l in e s  to 
the Wes t  H ackberry ESR pipeline . Substantial c o n s truction 
ac tivit i e s  would be assoc i ated with the Big H i l l  c rude o i l  
pipeline . 

The capa c i t i e s  o f  the a l ternate s i t e s  would mean that B lack 
Bayou would be a direct sub s t i tution for expans ion of West 
Hackberry . Both B i g  Hill and Vinton wou ld be required to 
ful f i l l  a total 1 5 0  mi l l ion barrel s  o f  c rude o i l  s torage . 
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