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Statement Type 

P repared by : 

Comme nts to : 

T i tl e :  

Type  o f  Acti o n :  

( ) D raft 

SUMMARY 

( ) F i n a l  Env i ro nmenta l  I mpact 
Statement 

( X) Supp l eme nt to F i na l  E n v i ronme nta l Impact Stateme nt 

Departme nt of Energy , As s i stant Sec reta ry for  
Re s o u rce App l i cati o n s , O ff i ce o f  Nava l Petro l eum  
a n d  O i l S ha l e Re serves  

Capta i n John  D i c k- Pedd i e  
O ff i c e  i n  Charge o f  Constructi o n , E l k H i l l s  
P . O .  Box 40 
San Bruno , Ca l i fo rn i a  94066  

Crude O i l Conveyance System F rom Nava l Petro l eum  
Re s e rve No . 1 ( E l k H i l l s )  
Kern County ,  Ca l i fo rn i a to Coa l i nga , C a l i fo rn i a  

( X) Admi strati v e  ( ) Legi s l ati v e  

1 .  B r i e f  Descr ipti o n  o f  Propo s e d  Acti o n :  Purs uant to P ub l i c  Law 94- 258 , 
the Nava l  Petro l e um Res e rves  P ro ducti o n  Act o f  1976 , Nava l  Petro l e um Re
s e rve  No . 1 ( NP R- 1) was opened  up fo r p roducti o n  for a p e r i o d  of 6 years . 
The Act a l s o  d i recte d  the gov ernment to acq u i re p i pe l i ne capac i ty from 
N PR- 1 to marketi ng te rm i n a l s fo r 350 , 000  barre l s per day ( B/D)  of crude  
o i l .  Ava i l ab l e p i pe l i ne c apac i ty i n  the  v i c i n i ty o f  N P R- 1  i s  l es s  tha n  
150 , 000  B/D and , therefore , the gov ernme nt i s  p l a n n i ng to c o n struct a 
new conveyance system to move 200 , 00 0  B/D ( expandab l e  to 250 , 000 B/D ) o f  
c rude o i l from N P R- 1 ,  t o  m e e t  the req u i reme nts o f  P u b l i c  Law 94- 258 . 
Th i s  S upp l ement to the F i na l  E n v i ro nme nta l  I mpact Statement ( FE I S )  
covers the acti o n s  necess a ry to construct a n d  operate a n  a l te rnate 
p i pe l i ne system from N P R- 1  to the v i c i n i ty of Coa l i nga fo r c o n necti o n  
w i th ex i sti ng p i pe l i nes  l ead i ng to th e S a n  F ranc i s co B ay a re a .  Th e s e  
e x i sti ng p i p e l i ne s  do not , h owe ve r , h ave  s u ff i c i e nt ava i l ab l e  capac i ty 
to hand l e a l l o f  th e N P R- 1  c rude o i l .  I n  add i ti o n , tec h n i ca l  a n d  
econom i c  p r o b l ems are  a s s o c i ated wi th the u s e  o f  th e s e  ex i sti ng p i pe-1 i n es  for tran s p o rti ng N PR- 1 c rude o i l .  These  p r o b l ems i nc l ude tho s e  
a s s oc i ated w i th heated p i pe l i nes ,  convers i o n o f  p i p e l i nes  from 
no ncommo n- ca rr i e r  status , and the c ap i ta l  co sts of expa n d i ng p i pe l i ne 
capac i ti es .  

The D ra ft E n v i ronmenta l  I mp act Statement ( D E I S )  o n  crude  o i l trans
port wh i ch i nc l u ded  the a l ternati ve  conveyance system to C o a l i nga was 
p u b l i s hed  on Ap r i l 18 , 197 7 .  The F i n a l  E n v i ro nmenta l  I mp act Statement 
was f i l ed on S eptember  16 , 197 7 .  D u r i ng the p ub l i c  rev i ew of the D E I S , 
there we re a n umber  o f  stro ngl y wo rded obj ecti o n s  to the proposed  i nter
med i ate ta n k  farms and connecti o n  wi th ex i sti ng systems fo r l oa d i ng 
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tan ke rs o n  the San Lu i s  O b i spo  Cou nty coast .  The i nte rme d i ate tan k  
farms a n d  co nnecti o n s  w i th e x i sti ng p i pe l i ne s  l ea d i ng to the San Lu i s  
O b i spo coast have , the refo re , b e e n  de l eted from the proposed  a l te rnati ve  
p ro j ect i n  th i s  Supp l ement.  

2 .  Summary o f  E n v i ro nme nta l Impacts a n d  Adverse  Effe cts : P o s i ti ve  
i mpacts o f  the project wo u l d  be i ncreased  l oc a l  emp l oyme nt and  econom i c  
acti v i ty .  Th i s  p ro j ect a n d  the producti o n  o f  c rude o i l  from N P R- 1 ,  
wo u l d m a ke ava i l ab l e  add i ti o n a l  dome sti c c rude o i l fo r the nati o n a l  
s upp l y ,  tho ugh th i s  wo u l d  rep re s e nt a true i ncrease  i n  dome sti c crude 
o i l p roducti o n  o n l y  i f  the we st coast s u rp l u s s i tuati o n  i s  re s o l ved . 
Oth e rwi s e , the i ncrease  due  to E l k H i l l s  producti o n  wo u l d  b e  offset by a 
c o rrespo n d i ng decrease  i n  other C a l i fo rn i a  c rude o i l p ro ducti o n .  The  
adverse  e ffects a s s oc i ated w i th the  p ro j ect wo u l d  b e  ge n e ra l l y  s h o rt 
te rm , a l tho ugh s ome i nc reas e i n  hydrocarbon  em i s s i o n s , l o s s  o f  vegeta
ti o n ,  d i s p l acement o f  s ome othe r  C a l i fo rn i a crude  o i l s upp l i es ,  and  
v i s ua l  i ntrus i o n  wo u l d be  l on g- l asti ng. The l o s s  o f  vegetati o n  wo u l d  
i nd i rectl y a ffect the e n dange red  San Joaqu i n  k i t  fox by d i sturb i ng sma l l 
p o rti o n s  o f  i ts fee d i ng hab i tat. The  d i s p l acement o f  othe r  C a l i fo rn i a  
c rude o i l  p roducti o n  wo u l d  occur  s i nce  the E l k H i l l s o i l markete d  i n  
Ca l i fo rn i a  wou l d  b e  more competi t i v e  econom i ca l l y .  More s p ec i f i ca l l y ,  
the prov i s i o n o f  adequate p i pe l i ne cap ac i ty fo r hand l i ng a l l o f  the E l k 
H i l l s o i l north o f  Coa l i nga wo u l d  c a u s e  the d i s p l aced  C a l i fo rn i a  crude  
o i l to b e  u n ab l e  to reach  a ny ex i sti ng markets . P o s s i b l e  adve rse  ope ra
ti o n a l  e ffects wo u l d  i nc l ude the r i s k  of l arge ( greater tha n  1 , 00 0  
barre l s )  s p i l l s o f  c rude o i l a l ong  th e p i p e l i ne .  These  wo u l d  l arge l y  
i nvo l ve ex i sti ng d i sturbed o r  c u l ti vated areas . I mp l ementati o n  o f  
p rope r m i t i gati o n  mea s u re s  wo u l d  e l i m i nate o r  reduce the s e  a n d  oth e r  
po s s i b l e e ffects . 

3 .  A l ternati v e s  C o n s i dere d: A l te rnati v e s  to the p roposed  proj ect 
i nc l ude : 

0 conveyance  systems to the SOH I O  a n d/o r ARCO F o u r  Corners  
p i pe l i ne 

o co nveyance system to P o rt Hueneme ( no l o nge r c o n s i de red  feas i b l e  
due  to e n v i ronme nta l p ro b l ems and  i nc ompati b i l i ty wi th oth e r  
operati o n s )  

0 u n i t  tra i n s  

o i nc reas e d  l oc a l  u s e s  

o c ha nges w i th i n  the proposed  fac i l i ti es 

0 add i t i o n  o f  i ntermed i ate tan k  farms a n d  con necti o n  w i th e x i st
i ng p i pe l i ne s  l ea d i ng to the San Lu i s  O b i spo C o u nty coast fo r 
ta n ke r  l oad i ng 
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o cons truct i o n o f  the  p roposed  p ro j ect , but  po stpo nement o f  u s e  

o p o s tp on ement  o f  cons truct i o n  

o p roj ect cance l l at i o n  

The  pos tponement a n d  cance l l at i o n  a l ternat i v e s  wo u l d requ i re mod i f i ca
t i o n  o f  e x i s t i ng l eg i s l at i o n  i n  Pub l i c  Law 94- 258 . 

4 .  Comments  Req u e s te d :  T h e  fo l l ow i ng  agenc i es and  o rgan i zati o n s  have  
rece i ve d  cop i es o f  the  F i na l  E I S .  

Co ngre s s i o n a l  

S e n a t o r  A l an  C ranston  
Se nator S .  I .  H ayakawa 
S enator J o h n  C .  Ste nn i s  
Se nator H e n ry M .  J ac ks o n  
Congre s sman B .  F .  S i s k  
Co ngre s sman Leon E .  Panetta 
C o n g re s sman J o h n  H .  Kreb s  
Congre s sman Wi l l i am M .  Ketchum 
Con gre ssman  Ro bert J .  Lagomars i no 
Congres sman Barry M .  Go l dwater ,  J r .  
Congre s sman J ames  F .  L l oyd 
Congres sman Geo rg e  E .  B rown , J r. 
Congres sman S h i r l ey N .  Petti s 
Congre s s ma n  Me l v i n  P r i ce 
Congre s sman Morr i s K .  Uda l l 

Federa l  

Departme nt o f  Agr i c u l t u re 
S o i l C o n s e rv at i o n  S e rv i ce ( D . C .  a n d  Bake rs f i e l d )  

Departmen t  o f  Comme rce 
A s s i stant  Secretary for S c i ence  and Techno l ogy 
Dep uty As s i stant  Sec retary for E n v i ronmenta l  Affa i rs  

(5  cop i es )  
N at i o n a l  Oceaograp h i c and  Atmo s p he r i c Agency 

Departmen t  o f  Hea l t h , Educat i o n  and  We l fare 
Depa rtme nt of H o u s i ng and  Urb an Dev e l opment 

Env i ronme ntal  a n d  Land-Use P l an n i ng D i v i s i o n 
Reg i o n a l  Adm i n i s trat i o n  ( Re g i o n  IX) 

Departme nt o f  I nte r i o r  
Off i c e  o f  E n v i ronmenta l  P roject Rev i ew ( 20 cop i e s )  

Department o f  Labor ( Occupat i o n a l  Hea l t h  and  S afety) 
Depa rtment  of Transportat i o n  

Off i c e  o f  P i pe l i ne Safe ty 
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Advis o ry Co uncil  o n  His to ric P re s e rvatio n 
Cou ncil  o n  E nviro nme nta l Q ua l ity 
Enviro nmenta l  P rotectio n Agency ( 10 c opie s )  
U. S .  Wate r Res o urces  Council  

State 

State of Ca l ifo rnia 
O ffic e o f  P l a n ning and  Research  

State C l e a ring H o u s e  
Metrop o l ita n  T ranspo rtatio n Commis sio n 
University o f  C a l ifo r nia at Riv e rside (Archae o l o gic a l  

Re search  Unit) 

Regio n a l  

Loc a l  

South  Coast  Air Q ua l ity Ma nagement Dis trict 
Metrop o l itan  Z o n e  
Dis trict Headquarte rs 

S o uthern  Ca l ifo rnia A s s ociatio n of Gov e rnme nts  

F re s n o  Cou nty P l a n ning Depa rtment 
Kings  C o u nty P l an ning Department 
Ke rn Cou nty P l a n ning Department  
San  L uis Obispo Cou n ty O f fice o f  E nvironme nta l  Coo rdinatio n 
Santa B a rb a ra C o u n ty P l a n ning Department  
Ventura Cou nty P l a n ning Department 
Lo s Ange l e s Cou nty Department of Regio n a l  P l a n ning 
Los  Angel e s  Cou n ty Board of Supervis ors  
San B e rnardino Cou nty P l a n ning Departme nt 
Los Ange l es  Natura l History C o u nty M u s e um 
S o uthern  C a l ifo rnia As sociatio n o f  Gov e rnments 
F re s n o  C o u n ty Cou ncil  of Gov e rnme nts  
Kern C o u nty Council  of  Gov e rnme nts 
Ventura Regio n a l  Cou nty Sa nitatio n Dis trict 
Ve ntura Cou nty Air Po l l utio n C o ntro l Dis trict 
Ke rn Cou nty Air Po l l utio n Contro l Dis trict 
Fresno  C o u n ty Air P o l l utio n Co ntro l Dis trict 
S a n  L uis Obispo  Cou nty Air Po l l u tio n Contro l Dis trict 
Kings  Cou nty Air Po l l utio n Contro l Dis trict 
P o rt of Lo n g  Beac h 
South  Coast  Air Q u a l ity Ma nagement Dist rict 
City of Camaril l o  Depa rtme n t  of E nviro nmenta l Affairs 
City of Coa l inga 
City o f  Taft 
City of Ventura 
Los  Ange l e s Department  o f  Airpo rts 
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C i ty o f  Oxnard 
C i ty o f  Port Hueneme 
C i ty o f  Pa l mda l e 
C i ty o f  San  Be rnard i no  
C i ty o f  S i m i  Va l l ey Department o f  E n v i ro nmenta l Affa i rs  
C i ty o f  Co l ton 
C i ty o f  T h o u s a n d  Oaks Department o f  E n v i ro nme nta l Affa i rs 
C i ty o f  Bakers f i e l d  
C i ty o f  Ri a l to 
Oxnard H a rbor  D i str i ct 
C i ty o f  V i c torv i l l e 
Coa l i nga Un i f i ed Schoo l  D i s tr i ct L i b ra ry 
Fre n s o  Cou nty P ub l i c  L i b ra ry 
Avena l  B ra nc h L i b ra ry 
Ki ngs  County L i b rary 
Taft B ranch  L i b rary 
Ke rn County L i b rary 
San  Lu i s  O b i spo Cou nty Li b ra ry 
San  Lu i s O b i spo Cou nty L i b ra ry ,  A v i l a  Beach  Branch  
Santa Barbara P ub l i c  L i b ra ry 
Ventura Cou nty L i b ra ry Serv i ces  Age ncy 
S i m i  Va l l ey B ranc h , Ventura County L i b ra ry 
Oxnard P ub l i c  L i b ra ry 
Port Hue neme L i b rary 
Pa l mda l e L i b rary 
Los Ange l es  Cou nty P ub l i c  L i b rary 
Lancaster P ub l i c  L i b rary 
L i tt l e roc k P u b l i c  L i b rary 
V i ctorvi l l e P u b l i c  L i b rary 
Hunt i ngton Beach  P u b l i c  L i b ra ry 
Bakers f i e l d P u b l i c  L i b rary 
San  Bernard i no Cou nty L i b ra ry 
Co l ton P ubl i c  L i b ra ry 
Ri v e rs i de Mun i c i pa l  Museum 
San  Bernard i no County Mus e um 

Oth e r  G ro ups 

Ante l ope  Va l l ey Co l l ege , Department  of Archaeo l ogy 
B l oom i ngto n Mun i c i pa l  Adv i s o ry C o u nc i l 
Ca l i fo rn i a  Chamb e r  o f  Commerce 
League of Women  Voters , San  Lu i s  O b i s p o  and Ri vers i de 
Leag ue  of C a l i fo rn i a  C i t i e s 
C a l i fo rn i a  I ns t i tute o f  Ma n i n  Nature 
E n v i ronmenta l  I n fo rmat i o n  Cente r 
E n v i ronme ntal  P o l i cy Comm i ttee 
Ca l i fo rn i a  Mari ne  Affa i rs and Nav i gat i o n C o n fe rence  
C a l i fo rn i a  Wi l d l i fe Federat i o n 
P l a n n i ng  a n d  C o n s e rvat i o n  League 
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Nati o n a l  Res o urces  Defense  C o u n c i l ,  I nc .  
The W i l derne s s  S o c i ety 
Env i ronme ntal  D e fe n s e  Fund  
F r i ends  of  the  Earth  ( Ca l i fo rn i a  and  Nati o na l ) 
Nat i o n a l  W i l d l i fe Federat i o n  
I za a k  Wal ton  League o f  Ame r i c a  
Audubon  Nat u ra l i s t S o c i e ty 
S i e rra C l ub ( San  F ranc i s co ,  Los  Ange l es ,  Santa  Luc i a ,  and  

Gorgo n i o C h apte rs ) 
Western  O i l and  Gas Assoc i at i o n  
P i p e  L i ne Techno l o g i sts  
R .  M .  Pars o n s  Company , Atte n :  M r .  Thomas H a re 
Pace C o rp o rat i o n  
Exxon  P i pe l i ne Company , H o u s to n , Texas , Attn : M r .  T .  Par i s h  
SOH I O  Transportat i o n Company , C l ev e l a n d , O h i o ,  Attn : M r .  F red 

Gar i ba l d i  
Center  fo r Urban  Affa i rs ,  No rthwestern  Un i ve r s i ty ,  Evansto n , 

I l l i no i s ,  Attn : H .  Pau l F r i e s ema 
Tejon  Ranch  Company ,  Attn : Mr. Den n i s McCarthy 
Wr i gh twood  C hambe r  of Comme rce 
Un i ve rs i ty o f  C a l i fo r n i a ,  Santa Barbara , Departme nt o f  

Anthropo l o gy , Attn: M .  Gl as sow 
P he l an E l ementa ry Schoo l , P . O .  Box 78 , Phe l an 
P he l an Chamber o f  C omme rce 
E n v i ronme nta l C e n te r , San  L u i s Ob i spo 
C l ean A i r  Coa l i t i o n ,  San  Lu i s  O b i spo 
Tetra Tech , I n c .  
M i s s i o n Coast  L u n g  A s s oc i at i o n  
Save  O u r  Coast  C oa l i t i o n 
South  Bay C o n s e rv at i o n  Gro up 
T r i - C o u nty C o n s e rv at i o n  League 
At l an t i c Ri c h f i e l d Company , Transportati o n D i v i s i o n 
B e aco n O i l Compa ny 
Chevron  U . S . A . I nc .  
D e s e rt Wi de  Rea l  E s tate , I n c .  
H u n t  Rea l ty ,  I n c .  
Be n Oman Company 
P a l mda l e Board of Rea l to r s , I n c .  

5 .  Comme nts  Rec e i ved: Letters from the  precee d i ng agenc i es ,  o rgan i za-
t i o n s , and i nd i v i du a l s and re s p o n s e s  to comments  made i n  these  l ette rs 
are i nc l u ded i n  Vo l ume I I .  
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I. I NT RODUCTION 





A .  Project Descr i pti o n  

1 .  P u rp o s e  

PART ONE  - COA L I NGA L I N E  

I .  I NTRODUCTION 

The p u rp o s e  o f  th i s  document i s  to p rov i de a s upp l ement to the 

Fi n a l  E n v i ronme nta l Impact Statement (FE I S) , C rude O i l Transport from 

Nav a l  Petro l e um Re s e rve  N o .  1 (NP R- 1) , Tupman , Ca l i fo rn i a ,  E l k H i l l s / 

SOH I O  P i pe l i ne Connecti o n  Conveyance  System , f i l ed o n  September 16 , 

197 7 .  The  D ra ft Env i ronme nta l I mpact Statement (D E I S) o n  C rude O i l 

Transport from N P R- 1  (f i l ed o n  Ap r i l 22 , 197 7 )  i nc l uded c omp l ete a s s e s s

ment o f  a l te rnati ve  ro ute s  to Coa l i nga and  P o rt Hue neme a s  we l l  as  the 

route for connect i o n  w i th the SOHIO  P i pe l i ne .  Both the Coa l i nga a n d  

P o rt Hue neme a l ternati ves  wo u l d  de l i v e r  the c rude o i l to C a l i fo rn i a  

mar kets whe re a c rude o i l s u rp l u s s i tuati o n  ex i sts . The SOH IO P i pe l i ne 

C o n n ecti o n  a l ternati ve  wo u l d  de l i ve r  the cru de o i l to the ce ntra l  U n i ted  

States where c rude o i l i s  i n  demand and  th i s  ro ute , the re fore , was 

favored  and carri e d  forward to the FE I S  stage . S i nce  questi o n s  have  

been  ra i sed  c o ncern i ng the  comp l ete re l i a nce p l aced o n  the  SOH I O  P i pe

l i ne ,  th i s  s u pp l ement to  the  FE I S  has  been  p repared  to  p re s e nt the 

Coa l i nga route a l te rnati ve . 

1- 1 



2 .  Approach 

The appro ach o f  thi s s up p l ement i s  to present  a comp l ete a na l ys i s  

fo r the C oa l i nga  route i n  e s s e n t i a l l y  the s ame fo rmat as  the FE I S .  Thi s 

s up p l ement i s  not meant to be  a c omp l ete e nvi ronme ntal  i mp act  stateme nt  

by  i ts e l f . I t  i s  meant  to s up p l ement the p revi o us l y  p ub l i s hed  D E I S  a n d  

FE I S .  P ub l i c  revi ew o f  the D E I S  cove r i ng the Coa l i nga  r o u t e  re s u l ted i n  

a n umber  o f  strong l y  wo rded object i o n s  to the p o rt i o n  o f  the p roject 

i nc l ud i ng the proposed  i nte rmed i ate tan k  farms a n d  c o n nect i o n wi th 

ex i st i ng s ys tems fo r l oa d i ng tankers  on the San  L u i s O b i spo  Co u nty 

coast. Thi s  p o rt i o n  of the p roject has , the re fo re , been  de l eted from 

the p rop o s e d  a l te rnat i ve p roject i n  thi s s up p l eme nt. 

3 .  Backgro u n d  

The S e c retary o f  the N avy was d i rected by Congre s s  i n  P ub l i c  Law 

94- 258 , the N ava l Petro l e um Re s e rve P roduct i o n  Act o f  1976 , to s e c u re 

p i pe l i ne capaci ty fo r not l e s s  than 350 , 000 b a rre l s  p e r  day ( 8/D) o f  

c ru de o i l  from N ava l Petro l e um Re se rve No . 1 ( NP R- 1) , Ke rn Co u n ty ,  

C a l i fo rn i a ,  i n  the E l k H i l l s area ( F i g .  1-1) to a marketi ng te rm i n a l  by  

Apr i l  197 9 .  I n  add i t i o n ,  petro l e um p roduct i o n  a t  N P R- 1  i s  t o  p roceed  a t  

the m ax i mum  e f f i c i e n t  rate co n s i stent  wi th s o u n d  e ng i n e e r i ng p racti ce s  

fo r a pe r i od n o t  t o  exceed 6 yea rs , at the e n d  o f  whi ch the Pre s i dent  

w i th the approva l o f  Congre s s  may exte nd  the p roducti o n  pe r i od fo r 

add it i o n a l  p e r i ods  not to exceed 3 years  each. P i pe l i ne capac ity 

ava i l ab l e  fo r tra n s p o rti ng c rude o i l out of N P R- 1  i s  l e s s  than 

150 , 000 B/D ( F i g .  1- 2) and , the re fo re , a new conveyance  sys tem capab l e 

o f  transpo rting up  to 250 , 000  B/D o f  c rude from E l k H i l l s  i s  be i ng 

p ro p o s ed to c arry out  the Congre s s i o n a l  mandate . 

As  o f  Octob e r  1 ,  1977 , the newl y c re ated Departme nt o f  Ene rgy ( D O E) 

has taken o ve r  respons i b i l i ty from the Navy fo r the p roduct i o n  a n d  

co nveyance  o f  c rude pe tro l e um f rom N P R- 1 .  
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F i gure 1-1. Locat i on of the U . S .  Naval  Petrol e um Reserve 
No. 1 at  El k H i l l s , Kern County ,  Ca l i forn i a .  

Source : U . S .  Navy 
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The e nvi ronme nta l revi ew p roce s s  o n  the c o nveyance  o f  c rude o i l  

from N P R- 1  was begun  i n  J u ne  1976 when  a p re l i mi nary E nvi ro nme nta l 

A s s e s sment (EA) was p repared for fo u r  c o nveyance  a l ternati ve s .  The four  

a l te rnati ves con s i sted  o f  a system o f  ra i l road/truc k tran s p o rt o f  c rude 

o i l  and th ree new b u r i ed  p i pe l i nes :  ( 1) no rthward to Coa l i nga , C a l i fo r n i a ,  

(2) we stward to a Navy mar i ne  termi na l  at Port Hueneme , C a l i fo rn i a ,  and  

( 3) so uthward to a c o n n ecti o n  w i th the p roposed SOH IO  P i pe l i ne i n  the 

vi c i n i ty of Ri a l to ,  C a l i fo rn i a .  

The th ree p i pe l i ne a l ternati ve s were s e l ected for f u rthe r  e nvi ro n

me ntal study; the rai l /tru c k  tran sport a l ternati ve was co n s i dered i n feas

i b l e for  the q ua nti ty o f  c rude o i l  to be  c onveye d .  A D E I S  o f  the p i pe-

1 i ne a l ternati ve s was p ub l i s hed  i n  three  p arts i n  Ap r i l 197 7 .  The D E I S  

conta i ns  a fu l l  envi ro nme nta l  i nvento ry o f  the study area  a s  we l l  as  a n  

e nvi ronmenta l  i mpact eval u ati o n  o f  the o r i g i na l l y  p roposed  p roj ect. 

P u b l i c  hear i ngs on each of the s e  th ree co nveyance  a l te rnati ve s were he l d  

i n  the commu n i t i e s  o f  Coa l i nga, B a ke r s f i e l d ,  Taft , San  Lu i s  O b i spo , 

Oxnard, S a n  Bernard i no ,  and  Pa l mda l e i n  May a n d  J u n e  1977 . 

As  a res u l t  of the revi ew o f  comments rec e i ved  both i n  wri ti ng a n d  

a t  p ub l i c  h e ar i ngs  i t  became apparent that the e nvi ro nmental  p ro b l ems 

a s s o c i ated w i th the Coa l i nga and  P o rt H u e n eme a l ternati ves were s i gn i f i 

cantl y more d i ff i cu l t  to dea l  wi th than  tho s e  o f  the SOH I O  c o n necti o n , 

p a rti cu l a r l y wi th regard to a i r q u a l i ty i mp acts from l oad i ng crude  o i l 

at mar i ne  te rmi na l  l oa d i n g  fac i l i ti e s .  Ta ki ng i nto co n s i derati o n  the 

e nvi ro nme nta l i mpacts as we l l as  the expected s u rp l u s  of c rude o i l i n  

the Ca l i fo rn i a  a rea  when A l a s ka o i l beg i ns a rr i vi ng at f u l l p roj ected 

capac i ty ,  the government dec i ded the p roposed ti e- i n  to the SOH I O  P i pe

l i ne wo u l d  b e  the  p re ferred method o f  mar keti n g  crude o i l from N P R- 1 .  

I t  i s  b e l i eved that i mp l ementati o n  o f  th i s  a l te rnati ve wo u l d  max i mi ze 

d i stri b uti o n  o f  the government 1 s o i l to the centra l a n d  eastern  reg i o n s  

a t  the l east  po s s i b l e transpo rtati o n  c o s t ,  and  w i th the l east e nvi ron

menta l  i mpact.  F u rthe rmo re , th i s  a l ternati ve wo u l d  a l l ow the gove rnme nt 1 s 
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s hare o f  the o i l p roduced  at N P R - 1  to be  p l aced i n  s to rage fac i l i t i e s o f  

the Strate g i c Petro l e um R e s e rve  to be  l oc ated o n  t h e  G u l f Coas t ,  s ho u l d 

the P re s i dent s o  d i rect , p u r s uant  to P ub l i c  Law 94- 258 . 

The F E I S  o n  the  P i pe l i ne Co nveyance Sys tem was p ub l i s hed  i n  two 

v o l ume s i n  Septembe r 1977. Vo l ume I c o nta i n s  the p roject  desc r i p t i o n  

and e n v i ronmenta l i mp act  a n a l ys i s; Vo l ume I I  conta i ns  wri tten a n d  p u b l i c  

hear i n g  c omments  o n  the D E I S  and  re s p o n s e s  to the s e  comme nts . The 

e n v i ronme ntal  i mpact ana lys i s  contai ned i n  the F E I S  re f l ects  the p roject  

des i gn c hanges i ns tituted a s  a re s u l t o f  the p u b l i c  rev i ew.  

A fte r the F E I S  was p ub l i s h e d , c o n t i n u i ng q ue s t i o ns o n  p l ac i ng 

comp l e te re l i ance  o n  the SOHIO  P i pe l i ne made i t  appare nt  that a s upp l e

ment to the FEIS c o ve r i n g  the next b e s t  conveyance  system wo u l d  have  to 

be  p repared . As  stated i n  the ope n i ng  paragraph , th i s  s upp l eme nt prov i de s  

t h e  e n v i ronme nta l a n a l ys i s  o f  t h e  Coa l i nga  c o nveyance system . Th i s  

s up p l eme nt  c o n s i sts  o f  two v o l umes , s i m i l ar to the F E I S . 

4 .  P roject  a n d  P roject  Modi f i c at i o n s  

The p roposed  act i on  wo u l d  i nc l ude c o n s truct i o n  o f  fac i l i t i es t o  

s to re 1 , 25 0 , 00 0  b a rre l s o f  c r ude  o i l at E l k H i l l s ,  p ump 200 , 0 0 0  BID ( ex

pandab l e  to 2 5 0 , 0 0 0  BID ) of c rude i n  a new u n d e rground p i pe l i ne to the 

v i c i n i ty o f  Coa l i nga ( F i g . 1- 3 ) , and  s to re 1 , 00 0 , 00 0  b a rre l s  of  crude  i n  

the C oa l i n ga a re a .  At one  t i me , th i s  acti o n  a l s o  i nc l uded i ntermed i ate 

sto rage fac i l i t i e s  at J u n ct i o n  Stat i o n  and Kett l eman C i ty wh i c h  c ou l d  

feed exi s t i ng  o i l  p i pe l i ne s  l ead i ng to the coast  at A vil a Beac h a n d  

Estero B ay .  Th i s  c o a s t a l  l e g o f  the p roject , h owe v e r , w a s  u l t i mate l y  

d ro pped a s  a part o f  the p ropo s e d  p roject  due  to the e n v i ro nme nta l  

p ro b l ems a s s o c i ate d w i th it  ( i t  i s  cons i d e red  amo n g  p roje c t  a l ternat i ve s  

i n  Sect i o n  V ) . Any p urcha s e r  des i r i n g c rude o i l  from t h e  E l k H i l l s / 

C oa l i nga  C onveyance Sys tem at s ome i nte rme d i ate po i nt betwe e n  E l k H i l l s  

and  Coa l i n ga wo u l d have  to a rrange for c onnect i o n , sto rage , and  transpor

tat i o n  through  a new o r  exi s t i ng  p i pe l i ne sys tem .  Any other  p u rc h a s e r  
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o f  E l k Hil l s  c rude oil  wo u l d  have to arrange fo r sto rage and  tra n s p o r

tatio n f rom the Coa l inga Ta n k  Farm through  o n e  o f  the exis ting pipe l ine 

systems in the Coa l inga area or arrange fo r c o n s truc tio n and  ope ratio n 

o f  a new pipe l ine . Whil e t h e re is more than e n o ugh existing pipe l ine 

capacity l eading no rthward from Coa l inga to hand l e a l l of the E l k Hil l s  

crude oil , these  exis ting pipe l ine  sys tems are being u s e d  at c l o s e  to 

capacity at this time and are p rojected to be  even  more fu l l y u s e d  in 

the futu re . There is some f l uctuatio n in the u s e  of these  pip e l ines and  

s ome pote ntia l fo r capacity expansio n , but  even  under  the  b e s t  of  condi

tio ns , the avail ab l e  pip e l ine capacity wo u l d  be in s u fficie nt to hand l e 

a l l o f  the E l k Hil l s  oil . I f  adequate capacity were made avai l a b l e fo r 

a l l o f  the E l k Hil l s  c rude oil , the  re s u l t wo u l d  b e  dis p l aceme nt  o f  

other  C a l ifo rnia c rude oil , which wo u l d  then  b e  unab l e  t o  reach markets . 

This document does  not inc l ude: ( 1 )  production of the c rude oil  at 

the Nava l  Petro l e um R e s e rve  N o .  1 oil fie l d ;  and ( 2 )  proce s sing and  

t ranspo rtatio n o f  this c rude oil  from the oil  fie l d  and  inte rmediate 

sto rage to the E l k Hil l s  Tan k  Farm s e rving the Coa l inga Pip e l in e .  

Enviro nme ntal  a s s e s sment o f  the s e  items is covered  in a sep arate docu

ment .  Transpo rtatio n o f  the crude  oil  o ut of  the Coa l inga area  to  

markets is  not  inc l uded since  f u l l detail s o f  these  markets  are  not  yet  

d e fin e d . 

Each  o f  the tank  farms wo u l d  inc l ude f l oating- roo f  tanks with 

p rima ry , meta l l ic ,  s ho e - type s ea l s and  seconda ry s ea l s exte nding from 

the tan k  s he l l to the roo f , inte rco nnecting piping , a pump s tatio n , 

mete ring e quipme nt , contro l e q uipme n t , and  acc e s s o rie s . The pipe l ine to 

Coa l inga wo u l d  inc l ude approximate l y  85 mil e s  of 30-inch  pipe and  a s s oc

iated contro l valve s ,  with n o  inte rmediate p ump s tatio n .  
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5 .  D e s c ri p t i o n  o f  P ropos ed Fac i l i t i es 

a .  E l k H i l l s  Tan k Farm 

The tank  farm s i te wo u l d  be  l ocated i n  Kern C o u n ty ,  C a l i fo rn i a ,  

o n  government p rope rty wi th i n the Naval  Petro l eum Re serve  No . 1 ( F i g .  1- 1 ) . 

More spec i f i ca l l y ,  the  s i te wo u l d  be  wi th i n  Sect i o n  18 , Town s h i p  31S and  

Range 24E , o n  the s o uthern  edge o f  the N P R- 1  ( F i g .  1- 4 ) . The  tan k  farm 

wo u l d be  p r i mari l y  wi th i n  the no rthwe s t  q uadrant o f  Sect i o n  18 , wes t  o f  

the ex i s t i ng L e a s e  Automati c C u s tody Transfer  ( LACT) stat i o n  and  next to 

the E l k H i l l s  Road  ( F i g .  1- 5 ) . 

The  tan k  farm wo u l d i nc l ude  f i ve 250 , 000- barre l s to rage tanks  

c o n structed abovegro u n d , i nterco nnect i ng  p i pe s  a n d  va l v e s , a n d  conta i n

ment be rms s u rro u nd i ng  the tanks  ( F i g .  1- 6 ) . The  tan ks wo u l d be  we l de d  

stee l , 2 1 0  feet i n  d i amete r ,  a n d  40 feet h i gh .  E a c h  tank  wo u l d  h a v e  a 

f l oati ng  roo f , eq u i pped w i t h  pr i mary and  secondary s e a l s .  P i p i ng wo u l d  

co n nect each  tan k  wi th  the N P R-1 p roduct i o n  faci l i ty and  the  o utgo i ng 

p ump s tati o n .  Each  tank  wo u l d be  s u rrounded  by a n  earthe n berm (wi th  

e ro s i o n  p rotect i o n )  6 feet  h i gh w ith  co nta i nme nt  vo l ume o f  110  percent  

o f  tan k capac i ty .  E q u i pment acc e s s  wo u l d  be  p ro v i ded by one- l an e  ramp s 

o v e r  the conta i nment berms . Ve h i c l e acce s s  wo u l d  be  p ro v i ded  by a road 

system i nterna l  to the tan k farm .  O i l y wate r and storm water  wi t h i n the 

b e rmed areas wo u l d  be  treated wi th an  o i l /water  s ep arato r w i th i n  the  

tank  fa rm .  Separated wate r wo u l d  be  d i s c harged  to natu ra l  drai nage 

channe l s and  the c o l l ected o i l tra n s fe rred to s to rage tan ks . Storm 

wate r o u ts i de o f  b e rmed areas wo u l d  be d i rected to natu ra l drai nage 

channe l s .  

The  tan k  farm des i gn wo u l d  p e rm i t  s egregated s to rage o f  two 

bas i c  type s  o f  crude o i l  from two depths  w i th i n the E l k H i l l s  f i e l d ( the  

S h a l l ow O i l Zone  and  the Ste v e n s  Z o ne ) . P hys i ca l  characte r i s t i c s  o f  the 

crudes  from these zones  are d i fferent ( Append i x  B)  and  p roject p l a n s  
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F i g u re 1-4. Genera l Loca t i on and Boundary of E l k H i l l s  Nava l 
Petro l eum Reserve No . 1 

Sou rce : U . S .  Geo l ogica l  S u rvey , Ba kersfi e l d , sc a l e  1 :250,000. 
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F i gure 1 -5 .  Loca l Area Map of Proposed E l k Hi l l s  Tan k  Farm S i te .  

Source : U . S .  Geol og i ca l  Su rvey , Taft Quad . 
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p rovide for sepa rate storage and  u l t i mate s a l e o f  each  o f  the two c rude 

oil s.  Se gregated s to rage for 20  percent  o f  the total  s to rage as  S h a l l ow 

Oil Zone  c rude and  80 percent  as  Ste v e n s  Zone c rude wo u l d  be  accommodated .  

Adjace nt to the tan kage wo u l d b e  l oc ated the fo l l owing e quipment and  

s uppo rt facil itie s :  ( 1 )  transfer/c harge pump s;  ( 2 )  metering statio n ;  

( 3 )  main l ine p ump s and  s c rape r l aunche r ;  ( 4 )  Central  Contro l B uil ding 

with co ntro l instrumentatio n , mo nitoring e quipme n t ,  and commu nicatio n s ; 

( 5 )  mainte nance  and  ware h o u s e  b uil ding; and  ( 6) auxil iary e quipment .  

A l l p umps wo u l d  be  e l ectrica l l y  powe r e d .  

Tra n s fe r/charge pump s wou l d  receive c rude o i l  from sto rage 

through  a manifo l d  s uction system with approp riate va l ve  sys tem to 

s e l ect draw- off  from the s to rage tan k or tan ks . Norma l ope ratio n wo u l d  

req uire one  o r  two p umps o n  with one  off  ( s tandby ) . The s e  p umps wo u l d  

p ump through  the metering statio n to the main l ine p ump statio n .  The  

c apabil ity wo u l d be  to transport 200 , 00 0  B/D  o f  c rude , expandab l e to 

250 , 00 0  B/D with added pump s .  Detail ed  p ump and d rive r  c haracteris tic s 

are described  in Appe ndix B .  The  main l ine  pump s tatio n wo u l d  have 

t h ree  p ump s , two to n o rma l l y  ope rate in s e rie s with one  standby . 

Contro l , monito ring  and  t e l emeter commu nicatio ns  o f  tan k farm 

and  pip e l ine activitie s wo u l d  be integrated into a total  sys tem contro l  

pane l  l oc ated in  the Centra l C ontro l B uil ding at the E l k Hil l s  site . 

Sys tem ope rating information from the Coa l inga tan k farm site wo u l d  a l s o  

b e  monito red at this l ocation .  

E l ectric a l  se rvice wo u l d  be provided from a new s ub s tatio n 

l oc ated at o r  near  the site . A 4 , 160- v o l t system , with app rop riate 

acc e s s o rie s , wo uld power the main l ine  p umps and  a 480 vo l t  s tep- down 

trans fo rme r wo u l d  p rovide powe r for the tra n s fe r/c harge pumps and a l l 

othe r e l ectrica l l y  d rive n  equipment . 
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b .  E l k Hil l s  to Coa l inga Pip e l ine 

The E l k Hil l s  to C o a l inga Pipe l ine wo u l d  l eave the E l k Hil l s  

Tan k  Farm at its we st  perimeter  and  contin ue no rthwe ste r l y  for app roxi

mate l y  84 mil e s  to the Coalinga area .  The actua l ro ute is s h own o n  

Fig u re 1- 3 a n d  i s  giv e n  i n  the P roject a n d  E nviro nme nta l At l as , Appen

dix C .  Majo r features  alo ng  the route are inc l uded below with distance 

exp re s se d  a s  Mil e Post ( M . P . ) or  the mil e s  alo n g  the pipe l ine  from  E l k 

Hil l s :  

M . P .  

0 

8 .  7 

12 

12 . 2 

13 . 3  

16 . 7 

17 . 9 

18 . 7 

19 . 6  

22 . 5  

2 2 . 9 

26 . 6  

26.8 

3 5  

3 6 . 8 
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Featu re s  

Man u a l  b l oc k  v a l ve  and c h e c k  v a l ve 

Underboring S ky l ine  Road 

Underb o ring State Highway 58 

Remote l y  operated b l oc k  v a l ve  

U nde rbo ring State Highway 3 3  

Underboring Cymric Road 

Man u a l  b l oc k  v a l ve  and chec k 
v a l ve  

U n de rbo ring L o ke r n  Road  

Sa l t  C re e k  

Unde rbo ring Seventh  Standard Road 

C h i co Martinez  C re e k  

S antos  Creek  

C h e c k  Va l ve 

Remote l y  ope rated b l oc k  v a l ve  

B l ac kwe l l s  Co rne r .  Unde rbo ring 
State H i ghway 46 
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M .  P .  

41 . 1 

46 

48 . 9  

58 . 4  

6 3 . 2 

6 7  

70. 7 

71 .  7 

77 . 2  

79  

81-82 

84 

Features  

Man u a l  b l oc k  v a l ve  

Underbo r i n g  Twi s s e l man Road . 
Chec k Va l ve  

Remote l y  ope rated b l o c k  v a l ve  
D e v i l s  Den  Cana l  overcro s s i ng 

Chec k Va l ve .  Underbo r i n g  
State H i ghway 4 1  

B i g  T a r  Cre e k .  C h e c k  Va l ve 

Underbo r i ng  B i g  Tar Canyo n Road 

Garza Cre e k  

Canoas  Creek  

Remote l y  operated b l oc k  va l ve  
Zapato C h i no  C re e k  

Underbo r i ng  J ayne Ave n ue  

Los  Gato s C ree k .  Underbo r i  ng  
P he l p s Avenue  

B a c k  press u re contro l  v a l ve  
system .  Coa l i nga Tan k Farm 

Acce s s o ry faci l i t i e s  for the  ma i n  p i p e l i ne wo u l d  i nc l ude thre e  

manua l  b l o c k  v a l v e s  ( comp l ete l y  stops  f l ow i n  b o t h  d i rect i o n s  when 

c l o s e d ) , fo u r  remote l y  ope rated b l o c k  v a l ves , s i x  chec k v a l v e s  ( c om

p l ete l y  stops  f l ow i n  d i rect i o n  oppo s i te to pump i ng d i recti o n ) , o n e  

p re s s u re redu c i ng va l v e system , mete r i ng  e q u i pme nt , scrap i ng e q u i pment 

for l i ne  c l ean i ng ,  and a te l ecommun i cati o n s  sys tem for  p ump and  v a l v e  

c o ntra l . 
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c .  Coa l i nga Tan k  Farm 

The  Coa l i nga tan k  farm s i te wo u l d be  l ocated i n  Fre s n o  C o unty, 

8 m i l e s northeast  of C oa l i nga and w i th i n  the no rthwe s t  quadrant o f  

S ec t i o n  9 ,  Town s h i p  20S and  Range 16 E, we s t  o f  H i g hway 5 ,  and  d i rec t l y  

s o uth o f  Pa l me r  Avenue  a n d  t h e  C a l i o l a Pump i ng Stati o n  tan k  farm 

( F i g .  1-7 ) . 

The Coa l i nga Ta n k  Farm ( F i g .  1-8 ) wo u l d  rece i ve c rude o i l  from 

the  p i pe l i ne and  p ro v i de 1 , 2 50 , 000 barre l storage i n  tan kage s i m i l a r to 

the  tank farm at E l k H i l l s , f i ve tanks o f  250 , 000 barre l c apac i ty each  

( o ne for  S h a l l ow O i l Z o n e  c rude a n d  f o u r  for Steve n s  Zone  crude)  w i th 

each tan k  210 feet i n  d i ameter and  40 feet h i gh .  The rece i v i ng system 

wo u l d  i nc l ude a contro l l ed mete r i ng  stati on  i nto s to rage wi th a l l 

neces sary man i fo l d i ng and  v a l v i ng to p l ace the i nc om i ng crude  i n  app ro

p r i ate tan ks . The rece i v i ng meter s tat i o n  wo u l d  be s i m i l a r to the one  

at  E l k H i l l s  w i th the same  mon i to r i ng  and  contro l capab i l i ty, i nc l u d i ng  

l ea k  dete ct i o n  te l emeter tra n sm i s s i on .  The de l i v e ry sys tem wo u l d i n

c l ude an  o utp ut mete r i n g  s tat i o n  and  i nterconnect i ng p i p i ng wi th  p umps 

capab l e  of de l i ve r i ng  250 , 000 B/D o f  cr ude to e x i s t i ng  crude o i l l i nes  

near  C oa l i nga l ead i ng to the San Fran c i sco  Bay Area  ( e . g . , C h e v ro n  USA, 

I nc . , U n i o n O i l Company o f  C a l i fo rn i a, and  Getty O i l Company ) . 

d .  Connect i o n  w i th Ex i s t i n g  Pi pe l i ne s  i n  Coa l i nga Area 

Severa l  ex i s t i ng p i pe l i ne systems i n  the v i c i n i ty of the p ropo sed  

C o a l i nga Tan k  Farm transport crude  o i l to  the S a n  Franc i s co Bay Area . 

B e fore  u s e  o f  t h e s e  p i peli n e s  can  b e  made by E l k  H i l l s  o i l, howeve r, a 

n umbe r  o f  d i f f i c u l t i es wo u l d  have  to b e  ove rcome . The most  i mmed i ate 

d i ff i c u l ty i s  the fact that whereas the e x i s t i ng p i pe l i ne capac i ty wo u l d  

b e  more than  enough  to hand l e the E l k  H i ll s  o i l ,  the ava i l ab l e  ( u n u s e d )  

capac i ty wo u l d b e  i n s u f f i c i e n t  f o r  a l l o f  it . I f  s u f f i c i ent  capac i ty were 

made ava i l ab l e  to transport a l l of the E l k H i l l s crude o i l , other Ca l i fo rn i a  

1 - 16 
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Capac i ty :  
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Fi g u re 1 -8 .  Layou t  o f  Fac i l i t i es at  P roposed Coa l i nga Tan k  Farm . 

Sou rc e : URS Company , 1 97 7 .  
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o i l wo u l d  be  d i sp l aced and u n ab l e  to reach markets . Othe r d i ff i c u l t i e s  

are re l ated t o  the p r e s e nt mode o f  operati o n  o f  the ex i s t i ng  p i pe l i ne 

systems . One o f  the  sys tems ope rates a heated crude o i l l i ne . Pre s umab l y ,  

the S h a l l ow O i l Zone  c rude co u l d b e  s h i pped  heated , but  tec h n i ca l  d i f f i c u l 

t i e s  may prevent  the Ste v e n s  Zone  o i l from b e i ng  tran s p o rted hot . I n  

any event , heated transport wo u l d  add s i gn i f i cant l y  to the cost  o f  E l k 

H i l l s  o i l and  i s  not  techn i ca l l y  requ i re d .  I n  addi t i o n , two o f  the 

sys tems p re s e nt l y  do not ope rate the i r  p i pe l i ne s  o n  a commo n carr i e r  

bas i s .  U s e  o f  s u c h  sys tems wo u l d  req u i re reso l ut i o n  o f  th i s  no ncommo n

carr i e r  bas i s  as we l l  as an  appropr i ate throughput  agreemen t .  Another  

o f  the systems ( C hevro n )  has  i ts p i pe l i ne i n  the v i c i n i ty o f  Coa l i nga , 

but  the p ump s tat i o n  i s  near  Kettl eman C i ty .  U s e  o f  th i s  sys tem wo u l d 

requ i re a l ate ra l  p i pe l i ne l ead i ng  to th i s  p ump stat i o n  for  connecti o n .  

F i na l l y ,  thre e  o f  the ex i s t i ng  systems co u l d phy s i ca l l y  expand  p i pe l i ne 

capac i ty i n  the future . S u c h  expan s i o n wou l d  i nv o l ve  s i gn i f i cant cap i ta l  

i nvestments wh i c h t h e  government wo u l d  have  t o  prov i de ( tota l l y  o r  

parti a l l y )  i f  i t  wi s he d  to u s e  s uch capac i ty .  E v e n  wi th t h e s e  expans i o ns , 

howe v e r , the  E l k H i l l s  o i l wo u l d  not be  ac commodated w i thout  d i sp l ac i ng  

other  Ca l i fo rn i a  crude o i l s . 

6 .  S ummary o f  Land Req u i rements 

Tota l l and  req u i reme nts i nc l ude both those l ands  acq u i red and  

ded i cated for  cont i n u i ng  u s e  o f  the  tan k  farms  and  those  acqu i re d  as  

e a s ements  for  the p i pe l i ne s .  The E l k H i l l s  Tank  Farm wo u l d b e  o n  l an d  

present ly  contro l l ed by the  governme n t  and  t h e  other  tank  farms wo u l d be  

o n  p r i vate l an d .  T h e  p i pe l i ne c o rr i do r  genera l l y  wo u l d  cro s s  p r i vate 

l ands  except for the  p o rti o n s  wi th i n gove rnment  p rope rty at E l k H i l l s, 

at p u b l i c  streets ,  roads , and  h i g hways , w i th i n spec i a l p u b l i c  d i str i cts 

( fl ood  contro l and  wate r ) , and  wi th i n three smal l parce l s  of l a nd  adm i n i s 

tered by the  B ureau o f  Land Manageme n t .  The p r i vate l a nds  wh i c h wou l d  

be  acq u i red wo u l d  e i th e r  be purchased  o r  acqu i re d  by co ndemnat i o n .  
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The  ta n k  farms wo u l d  requ i re the f o l l owi ng  l an d :  E l k H i l l s -

110 acre s ; Coa l i nga - 80 acre s . The p i pe l i ne r i ght- o f-way fo r con

s truct i o n a n d  operat i o n  wo u l d be  50 feet wi de , o r  about  6 . 1 acres  per  

m i l e  o f  p i pe l i ne ,  for  a tota l o f  about  510 acres  for the  ma i n  p i pe l i ne .  

Acc e s s  r i ght-o f-way req u i reme nts for  these  fac i l i t i e s wo u l d  b e  def i ned 

whe n des i gn i s  f i na l i ze d .  Total  l a nd  req u i reme nts for  the project wo u l d  

be  about  700 acres p l us  acc e s s  road  req u i reme nts . 

7 .  Con struct i on and  Re storat i on Procedures  

Tota l  c o n s truct i o n  c o sts for  the p roject  a re e s t i mated to be  betwe e n  

65  and  66  m i l l i o n .  Du r i ng  c o n s truct i o n , fo u r  separate c rews wou l d  be  

wo rk i ng , and  for  a port i o n  o f  the c o n s truct i o n  p e r i od , s evera l  o f  the se  

c rews wo u l d  be  wo rk i ng  s i mu l taneous l y .  The f o u r  c rews a re : the s i te 

p repara t i o n  c rew , the e l ectr i ca l  c rew , the  p i pe l i ne c rew , and  the tan k  

farm c rew.  The p i pe l i ne c rew wou l d  b e  d i v i ded  i nto f i ve t o  ten i nde

pendent  teams operat i ng  s i mu l taneo u s l y .  The  tank farm , e l ectri c a l , and 

s i te p repa rat i o n c rews wo u l d each  be  d i v i ded  i nto two i ndependent  teams 

operat i ng s i mu l taneo u s l y .  

a .  Schedu l e  

The  fac i l i t i e s o f  th i s  p ro j ect must  be  c o n s tructed and  f u l l y  

operab l e  by 5 Ap r i l 1979 , accord i n g  to fede ra l l eg i s l at i o n ( P ub l i c  Law 

94- 258 ) . The  schedu l e for  c o n struct i o n  o f  the p ro j ec t  f rom a go-ahead  

t i me i s  12 to 16 months , i nc l u d i ng  de l i v e ry t ime  for  l o ng  l ead- t i me 

eq u i pment  i tems . The s i te p reparati o n crew wo u l d  need  16 wee ks to 

comp l ete the i r  work at the  ta n k  farm s i te s .  The e l ectr i ca l  crew wo u l d  

need  35  wee ks , beg i n n i ng  at about  the same t i m e  as  the s i te p reparat i on 

crew.  The  p i pe l i ne c rew wo u l d  need  30 to 40 wee ks and  wo u l d a l s o  b e g i n 

wi th  the s i te p reparati o n  c rew.  The tan k  farm c rew wou l d  need  30 to 

3 5  wee ks and  wo u l d  not  beg i n  wo rk at E l k H i l l s  u nt i l a fte r the s i te 

p reparati on c rew had f i n i s hed  there ( about  8 wee ks ) .  T h e s e  t i m e s  
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(F i g .  1- 9 )  are based  o n  a p r i mary 40-ho u r  wo r k  wee k  for  c rew members . 

C o n s truct i o n t i me s  can  be  comp res s e d  by ut i l i zat i o n o f  m o re tha n 40 

ho urs  p e r  wee k ,  b ut at added c o s t  ( p remi um pay , etc . ) .  

b .  O rga n i zati on  and  Methods  

The c o n s truct i on acti v i t i e s wo u l d be  under  the d i rect contro l  

o f  the O ff i c e r  i n  Cha rge o f  C o n s truct i o n  ( O I CC ) , Naval  Fac i l i t i e s E n 

gi neer i ng C ommand , E l k H i l l s ,  and  project mon i to r i ng wo u l d be  d i rected 

f rom the E l k H i l l s O ff i ce by the re s i de n t  O I C C .  Actual c o n struct i o n  

wo u l d be  accomp l i s he d  by c o ntract wi th p r i vate f i rms . 

I n  add i t i o n  to the s e t  of  c o ntracto r qua l i ty c o ntro l p ro

cedure s  whi ch any c o ntractor wo u l d  operate under  d u r i ng c o n s tructi o n ,  

the O I CC wo u l d conduct  i ndependent i n spect i o n s  i n  accordance wi th 

gov e rnme nt i n s pecti o n  p rocedure s .  Thi s wo u l d i nc l u de gove rnment i n

spect i o n  and wi tne s s i ng o f  tests  fo r l o ng l ead- t i me e q u i pment i tems  a n d  

o b s e rvance of  p i pe l i ne con struct i o n  techn i ques  . 

c .  Ta n k  Farm C o n s truct i o n  

Cons truct i o n o f  the ta n k  farms wo u l d  i nc l ude approxi mate l y  10 

to 15 p i eces  o f  heavy equ i pment for  the s i te p reparati on , as s emb l y  a n d  

erect i on  o f  fac i l i t i e s , and  resto rati o n and  f i n i shi ng.  S i te p reparati o n  

wo u l d  i nv o l v e  test i ng o f  s ubstrates , m i n o r  grad i ng ,  and  c l ear i ng. F o r  

the E l k H i l l s Tank  Farm , de l i v e ry o f  e q u i pment , personne l , and  mate r i a l s 

wo u l d  be made from E l k H i l l s Road ( u s i ng State H i ghway 119 and  I nte rstate 

H i ghway 5 ) .  In the event  that the E l k H i l l s p roduct i o n  p rogram i nv o l v e s  

con structi o n  of  a new ra i l road l i ne i nto N PR- 1 ,  i t  c o u l d  be  u s e d  for  

de l i v e ry o f  c o ns truct i o n  mate ri a l s for  thi s p ro j e c t .  F o r  the Coa l i nga 

Tan k  Farm , Pa l me r  Avenue  wou l d  be u s e d  for  de l i v e ry ( u s i ng State 

H i ghway 33 and I nterstate H i ghway 5 ) . A l l c o n structi o n  s to rage and  

s he l ter wo u l d  be  p ro v i ded on  each s i te .  Grad i ng o f  the s i te wo u l d 
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Constructi on Crew 

S i te Preparati on 

E l ectr i ca l  Crew 

P i pe l i ne Crew 

Tan k  Farm Crew 

F i gure  1-9 
CONSTRUCTION SCHEDULE  FOR COAL INGA 

WORK SCHEDULE I N  WEEKS 
0 5 10 l 5 20 25  30  3 5  40 

A* B** 

*A i s  p repa rati on of  the E l k H i l l s  s i te .  
**B i s  p reparati on o f  the Coa l i nga s i te .  

1- 2 2  

• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

prov i de s e d i me nt a n d  runoff  contro l du r i ng  constructi o n  a n d  wo u l d  p r o v i de 

a b uffer  aga i nst  p o s s i b l e  equ i pme nt- i nduced  f i res ( e . g . , f i re s tarted by 

we l d i ng sparks or s p i l l e d  construct i o n  ve h i c l e fue l s ) .  A s s e m b l y  a n d  

erect i o n  o f  tanks , mete r i ng  and  contro l fac i l i t i es ,  and  the p ump s tat i o n 

wo u l d  be c o n ducted as  s tan dard i ndustr i a l  p ract i ces  req u i re .  As  mate r i a l  

a rr i v e s  o n  t h e  s i te ,  t h e  tan k farm c rew wo u l d c o n s truct t h e  var i o u s  

e l ements . F o r  the s to rage tanks , s te e l  p l ate s wo u l d  be  a s s emb l e d by 

we l d i ng ,  u s i ng both  automat i c  and  man u a l  tec h n i q u e s  common to t he 

i n du s try . Large f l at bed  truc ks wo u l d  be u sed  to de l i ve r  the p l ates to 

the  s i te .  The  p l ates wo u l d  be  moved i nto pos i t i on f o r  we l d i ng by 

convent i o n a l  c ranes  and  s i deboom trac to rs as neede d .  A l l exp o s ed stee l  

s u r faces o f  the tanks  wo u l d  have  rec e i ved  s hop c l e an i ng a n d  p r i m i ng  

p r i o r to de l i v e ry to the s i te ,  there by m i n i m i z i ng the need  for  f i e l d  

sandb l a s t i ng . The tanks  wo u l d  rece i ve a f i na l  p rotect i ve c oati ng  o f  

p a i n t  f o l l ow i ng  e rect i o n .  Upon comp l et i o n  o f  e rect i o n , the tan k wou l d  

b e  g i ve n  a hyd ro s tat i c  test  by comp l ete l y  f i l l i ng i t  wi th wate r .  Th i s  

te s t i ng  wo u l d  b e  at a contro l l ed rate c o n fo rm i ng  w i th the fou ndat i o n  

des i gn a n d  t o  accomp l i s h a p r e l oad i ng  a n d  test o f  the foundat i o n  as  we l l  

as  the tan k s h e l l .  Hydrote s t  wate r wo u l d  be  obta i ne d  f rom the N PR- 1 

was tewate r sys tem and  the total  amo unt  req u i red wou l d  be e q u a l  to the 

v o l ume of  the l arge s t  tan k and  wo u l d  be  reused for  e ac h  o f  the other  

tanks  o f  the  tan k farm . The  v o l ume wo u l d  be o b ta i ned  o v e r  s e ve ra l  days , 

i f  neces s ary ,  to m i n i m i ze e ffects o n  the system . U l t i mate l y , the u s e d  

wate r wo u l d  b e  d i s c harged bac k t o  t h e  was tewater sys tem o v e r  s e ve ra l  

days , i f  necessary ,  t o  m i n i m i ze e ffects o f  d i s c harge . A l l exte r i o r  

s u r face s o f  storage tan k  bottoms wo u l d  be  cathodi c a l l y p rotected to 

co ntro l c o rros i o n .  F i na l  grades for  tan k  b e rm s , roads , a n d  genera l  

grounds , a l o n g  wi th  re seed i ng o f  gro unds , and f i n i s h  p a i nt i ng o f  tanks  

wo u l d  be  i n  accordance w i th the overa l l f i n i s h i ng req u i reme nt for  the  

area  conce rne d .  Tank  a n d  other  s tructure f i n i s h p a i nt wo u l d  be  c h o s e n  

t o  c o nform wi th t h e  prom i nent  a re a  c o l orat i o n  and  tone t o  m i n i m i ze t h e  

sca l e  and  c o n trast o f  t h e  project  t o  t h e  s u rro u nd i ng  area a n d  i ts v i s u a l 

e ffects upon  p as s e ngers  on  E l k H i l l s Road and  Pa l me r  Avenue  . 

1-23  



d .  Pi p e l i ne C o n s truct i o n  

The p i pe l i ne wo u l d  be  b u i l t  by the p i pe l i ne c rews that move 

a l o n g  the r i ght- o f-way i n  a def i ned  port i o n  of  route termed a 1 1  s pread .  11  

A l l s p reads wo u l d be wo rked on s i mu l taneo u s l y .  

Each ma i n l i ne  p i pe l i ne sp read wo u l d  be  made u p  o f  severa l  

un i ts,  e a c h  hav i ng a s eparate funct i o n .  T h e  u n i ts wo u l d  be  o rgan i ze d  to 

proceed w i th the wo r k  i n  the f o l l owi ng  genera l  o rder :  c l e a r i ng and  

grad i ng the  r i ght-o f-way ; h a u l i ng and  str i n g i ng the l i ne p i pe ;  d i tc h i ng ;  

p i pe b e nd i ng ;  l ay i ng  and  we l d i ng ;  X- ray i n spect i o n ; app l y i ng p rotect i ve 

coati ng ; l ower i ng  and  tyi ng- i n ;  backf i l l i ng ;  tes t i n g ;  a n d  r i ght- o f-way 

c l eanup and  resto rati on . 

Spec i a l construct i o n  wo u l d  c o n s i s t o f  fence  b u i l d i ng ,  road and  

ra i l road b o r i ng  for  c as i ng p i pe , water  c ro s s i ngs  and b l oc k va l ve  i n sta l l a

t i o n .  I n  open  c o u ntry ,  th i s  type o f  construct i o n  may b e  a few m i l e s 

ahead o f  the p i pe l ay i ng c rews . 

The c o n s truct i o n  sp read through  h i l l y  and  pop u l ated a reas  

wo u l d  be  s omewhat sma l l e r than  a c ro s s - co u ntry s p read . Th i s  spread  

wou l d  progre s s  at  a much  s l owe r rate  a n d  conta i n  i ts acti v i t i e s w i th i n a 

s h o rter a re a .  

T h e  var i o u s  con struct i o n  u n i ts may b e  genera l l y  de s c r i bed  a s  

f o  1 1  ows : 

C l e a r i ng and grad i ng r i ght- o f-way . U s ua l l y  o n e  o f  the f i rs t  

j o b s  encou ntered by th i s  u n i t  wo u l d  be  t o  i ns ta l l gates i n  a l l the 

fence s that cro s s  the r i ght- o f-way . Some fences  s e rve  o n l y  to s h ow 

prope rty l i nes ,  wh i l e  others  may conta i n a n i ma l s .  Pe rmanent  fence  

repa i rs wou l d  be  comp l eted du r i ng  f i n a l  cleanup  operat i o n s . 
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C l ear i n g  wo u l d  i nc l ude remo v a l  o f  aboveground  obstac l e s to the 

wo r k  s uc h  as  tree s , b r u s h, crops  and bo u l ders . I t  wo u l d  i nc l ude remova l  

o f  tree  stumps and  roots i n  the d i tc h  l i ne  that  wo u l d  i nte rfe re w i t h  

ope rati o n  o f  t h e  d i tc h i ng mach i ne .  Any l arge trees wo u l d  b e  s awed i nto 

manageab l e  or marketab l e  l e ngths  and stacked or removed from the r i g ht

o f-way . Remova l of o n l y  the tree s, b r us h , and c rops  necess ary for  

con struc t i o n  and  mai ntenance wo u l d be  p e rm i tte d .  

Grad i ng wo u l d  i nc l ude l eve l i ng t h e  ground  s urfac e s  as needed  

to p e rm i t  trans i t  and  operati o n  o f  veh i c l e s a n d  equ i pment  a n d  to perm i t  

p l aceme nt  o f  the p i pe l i ne a t  the de s i red e l evati o n .  Th i s  wo u l d i nv o l ve  

cutti ng away the e arth i n  s ome p l aces  and  b u i l d i ng it  up i n  othe rs . 

Cons truct i o n  o f  roads and  b r i dges,  stab i l i z i ng s o i l to s upport heavy 

eq u i pme nt , and  var i o us other  k i nds  o f  wo r k  may a l so  be  neede d .  

Hau l i ng and  stri ngi ng l i ne p i pe .  The p i pe l i ne d i tc h  wo u l d  be  

open  for  as  s ho rt a t ime  pe r i od as  p o s s i b l e ,  w i th  str i n g i ng  u s ua l l y  p re

ced i ng d i tc h i n g .  

Pi p e - s tr i n g i ng truc ks wo u l d be  u sed  t o  transport t h e  p i pe i n  

40- to 80- foot sect i o n s  from s h i pment  po i nt o r  s to rage yards to the 

p i pe l i ne r i g ht- of-way . As the truc ks d e l i ve r  the l i ne  p i pe a l o n g  the  

r i ght- o f-way , s i deboom tractors wo u l d  p i c k  o f f  a sect i o n  at a t ime  a n d  

l ay them e nd- to- e n d  b e s i de t h e  d i tc h  l i ne for  future l i ne- up and we l d i ng .  

D i tc h i ng . Di tc h i ng  wo u l d  i nc l ude a l l excavat i o n wo r k  req u i red 

to prov i de a d i tc h  of the spec i f i ed d i me n s i o ns  and depth of p i pe c o v e r .  

Typ i ca l  d i tc h  d i me n s i o n s  a r e  6 t o  7 feet i n  depth and  4 t o  5 f e e t  i n  

wi dth . Where p o s s i b l e ,  a convent i o n a l  d i tc h i ng  mac h i ne wo u l d  be u s e d .  

A b ac khoe o r  o t h e r  e q u i pme nt  wo u l d be  u sed  fo r d i tc h i ng  whe re cond i t i o n s  

a r e  unus ua l . D i tc h i ng  may a l so  be  accomp l i s hed  by powe r s hove l s , drag

l i ne s , hand  too l s ,  p l ows, r i ppers,  and  other  methods o r  comb i nat i o n s  o f  

them . 
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Di tch i ng i n  the v i c i n i ty o f  other  undergro u n d  s tructures  wo u l d  

req u i re spec i a l  care .  Th i s  i s  e s p ec i a l l y  true  o f  other  p i pe l i ne s , 

c ab l e s ,  a n d  co ndu i ts that cross  o r  a re b u r i ed  a l o n g  the d i tch l i ne . 

Extra care wou l d be  exerc i s ed  i n  s e a rc h i ng out  s uch s tructures  and  a l l 

part i es  of  these  fac i l i t i es wou l d  be  i nv i te d  to observe  excavati o n  a n d  

o t h e r  operati o n s  t h a t  may a f f e c t  the i r  structures . 

Pipe b e nd i ng ,  a l i gnment , a n d  we l d i ng.  The p i pe l i ne wou l d  be  

bent  as  necess a ry to confo rm to the terra i n  and  f i t  the  conto u r  o f  the 

d i tc h  both  v e rt i c a l l y  and  h o r i zonta l l y .  As much as  p ract i c a l , the  d i tc h  

bottom wou l d  be  l ev e l ed and  stra i ght eno ugh for  the p i pe to f i t  by 

natura l f l exure i nduced  by i ts own we i ght .  

The  p i pe wo u l d  be  bent  by  p l ac i ng i nd i v i du a l  l e ngths  o f  it  i n  

bend i ng mach i nes . Comp l ete b e nds  wo u l d  cons i s t o f  a s e r i es  of  sma l l 

b e n ds each o f  wh i c h wou l d  b e  made by a p u l l o f  the mach i n e at o n e  p o s i 

t i o n  o n  the  p i pe .  R i ght- o f-way cond i t i o n s  s omet i mes  req u i re p i pe bends  

o f  s u c h  s h o rt rad i u s  that  f i e l d b e nd i ng i s  not  p ract i c a l . I n  these  

cas es  ma n u factured o r  s hop-made be nds  wo u l d  b e  u sed .  

We l d i ng the  p i pe wo u l d i nc l ude e l evati ng  the p i pe o n  s k i ds to  

p rov i de c l earance  l i ne up fo r we l d i ng, and  ho l d i ng it  i n  a l i gnment d u r i n g  

t h e  f irst  wel d i n g  pas s .  I nte rna l  l i neup c l amp s  wo u l d  be  u s e d  t o  a l ign 

the p i pe j o i nts whenever  p o s s i b l e  wi th  exte rna l c l amp s b e i n g  u s ed as  re

q u ired . The we l d i ng crew wo u l d  app l y  the rema i n i ng we l d  p a s s e s  to b r i n g  

the  t h i c k n e s s  o f  the  we l d  to t h e  t h i c kn e s s  o f  t h e  p i pe and  wo u l d f i n i s h 

by app l y i ng  a cap we l d  o f  about  1 /1 6- i nc h  t h i ckne s s . The s u i tab i l i ty o f  

the  comp l eted we l d  wo u l d t h e n  be determ i ned by nondestruct i ve  i n spect i o n  

( X- ray i n specti o n  o f  we l d s wo u l d be  u s ed ) .  

Protecti v e  coat i n g .  The p i p e wo u l d  b e  coated w i th  a p rotect i ve 

l ayer to i n h i b i t  co rros i on .  The  p i p e coati ng  wo u l d be  e i ther  m i l l - o r  

f i e l d-app l ied after thorough l y  remov i ng a l l d i rt, rust, a n d  l oo s e  m i l l  
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s c a l e from the s urfac e .  Approved methods o f  transportat i o n  a n d  hand l i ng 

o f  coated p i pe wo u l d  be  r i g i d l y  fo l l owed to protect the coat i n g .  A l l 

we l d  j o i nt  areas a n d  damaged are a s  wo u l d  be  coated o r  repa i red  p r i o r  to 

l owe r i n g  o r  bac kf i l l i ng .  

Coat i n g  d i s c o nt i n u i t i e s that wo u l d  perm i t  mo i sture to reac h 

the p i pe wo u l d  be  l ocated by means  o f  a n  e l ectri c a l  1 1 h o l i d ay1 1  detector . 

Th i s  i s  a dev i ce that deve l ops  an  e l ectr i c a l  potent i a l betwee n  the p i pe 

and  a n  e l e ctrode i n  c ontact wi th the outs i de o f  the coat i n g  o r  gro u n d .  

T h e  e l ectri c a l  potent i a l i s  h i gh e n o u g h  t o  produce  a n  a r c  i n  a i r  l o nger  

than  the  coat i ng  th i c kn e s s , b u t  not h i gh e nough  to p roduce  an  arc through  

a sat i s factory th i c kn e s s  o f  coat i ng .  P i n h o l e s  o f  m i c ro s cop i c  s i ze can  

be detecte d .  A l l coated p i pe wo u l d  be  te s te d  p r i o r  to  b ac kf i l l i ng .  A 

catho d i c p rotect i o n  system wo u l d  be i n sta l l ed o n  the p i pe l i ne fo l l owi ng  

p l acement i n  the d i tc h  to  prov i de add i t i o n a l  corro s i o n protect i o n  . 

Lowe r i ng and  tyi ng- i n .  The p i pe wo u l d  be l i fted and  l owe red 

i nto the d i tc h  by two o r  mo re s i de-boom tractors act i ng  i n  u n i s o n  a n d  

spaced s o  that t h e  we i ght  o f  u n s uppo rted p i pe wo u l d  not cause  b uc k l i ng 

or  other  damage . Rubber  ro l l e rs or  padded s l i ngs  wo u l d  be  u sed  s o  the 

tractors can  l ower the p i pe a s  they trav e l  a l o n g  the d i tc h  l i ne wi thout  

damage . 

T i e- i ns wou l d be req u i red whe never  the re i s  a break  i n  the 

co nti n u o u s  operat i o n  o f  the ma i n l i ne p i pe gangs . Th i s  wo u l d  occur  at 

road cro s s i ngs , wate r cross i ngs , b l oc k  v a l ves , and  other spec i a l  l oca

t i o n s .  T i e- i n  we l ds are us u a l l y  made i n  the d i tc h  at the f i na l  e l e v a

t i o n .  Eac h t i e- i n  we l d  req u i re s  p i pe hand l i ng for  l i ne up , cutti ng  to 

exact l e n gth , p i pe c l e an i ng and  coati ng , and  backf i l l i ng ,  i n  addi t i o n  to 

n o rmal  we l d i ng and we l d  i n spect i o n  . 

B ac kf i l l i ng .  A var i ety o f  backf i l l i ng procedures wo u l d  be  

u s e d  to pe rfo rm the wo rk  e ffecti v e l y  a n d  econom i ca l l y  to comp l y  wi th  
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s p ec i f i cat i o ns  regard i ng p rotect i o n o f  p i pe and  coat i ngs . Motor graders , 

ang l e dozers , and  c rawl er- mo u nted s i de - p u l l backf i l l e rs wo u l d  b e  u s ed to 

move d i rt from the s po i l b a n k  to the d i tc h .  Where n e c e s s a ry ,  the back

f i l l ed e arth wo u l d  be  compacted to avo i d  l ater settl i ng that wo u l d l eave 

a s u rface dep re s s i o n .  I n  certa i n  areas , where damage may o c c u r  to the 

p i pe coati ng , add i t i o n a l  p rotect i o n  wo u l d  b e  p ro v i ded by padd i ng  the 

d i tch w i th c l ea n  sand backf i l l .  Throughout mo st  o f  the p i pe l i ne ro ute , 

the top o f  the p i pe wo u l d b e  b u r i e d  36  to 48 i nches  b e l ow the grade o f  

t h e  s u rro u nd i ng  l a n d .  I n  roc ky areas , coverage wo u l d b e  a m i n i mum o f  1 2  

to 1 8  i nc h e s , dep e nd i ng o n  c o n d i t i o n s .  

Spec i a l  con struct i o n .  Some i tems o f  c o nstruct i o n  wo u l d  req u i re 

the u s e  o f  spec i a l i zed  equ i pment  a n d  p rocedure s . The  fo l l owi ng  a re some 

typ i ca l  j o b s  req u i r i ng spec i a l  c o n structi o n .  

H i ghway and  ra i l road c ro s s i ngs . I n  most case s , roadbeds  s up

p o rt i ng roadways or ra i l roads wo u l d  be  c ro s s e d  by bo r i n g  a ho l e  h o r i zon

ta l l y  from  o n e  s i de to  the other  ( 1 1 j a c k i ng 1 1 ) .  The  c utt i ng head  o f  the  

b o r i ng  auger  wo u l d be  s l i gh t l y  l arger than  the  cas i ng p i pe o r  l i ne  p i pe .  

The p i pe wo u l d  b e  i n sta l l ed i mmed i ate l y  b e h i nd the cutt i ng head a s  i t  

advance s .  Vari o u s  means  wo u l d  b e  u sed  to keep the b o r i ng  head o n  c o u rs e .  

Th i s  co ntro l wo u l d  b e  u s e d  beca u s e  the p i pe needs  to b e  a l most p erfect l y  

stra i gh t  a n d  a t  t h e  prescr i b e d  e l evati o n .  Ste e l  or  co nc rete cas i ng 

wo u l d be  u s e d  to e ncase  road cros s i ngs  where req u i red by federa l , s tate , 

l o ca l , o r  ra i l road auth o r i t i e s .  F i gures  1- 10 a n d  1- 11 s how typ i ca l  

cased  a n d  uncased  cros s i ngs . 

Wate r cros s i ngs . F o r  s ubme rged c ro s s i ngs , the  p i pe wo u l d  be  

b u r i ed  i n  the  streambed at a depth  be l ow the p robab l e  future scour  

l eve l . Th i s  wo u l d  requ i re s p e c i a l i zed  equ i pment to p repare the d i tc h .  

Vari o u s  typ e s  o f  mec han i ca l  e q u i pment wo u l d  be  u sed , as  we l l  a s  a com

b i nat i o n of excavat i ng and mate ri a l s - hand l i ng u n i ts that can  s e rve  as 

backhoe , dra g l i ne ,  c l ams h e l l ,  or c rane . C o n s truct i o n  at streams wo u l d  

typ i ca l l y  req u i re a few wee ks t i me .  
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. The  c ro s s i ng  o f  the Coa l i nga Aqueduct at Los  Gatos Creek  wo u l d  

be  done  by a p i pe b r i dge ( F i g .  1- 12 )  over  the open  channe l o f  Los  Gatos 

C re e k  at a p o i nt where the aqueduct p a s s e s  be neath Los  Gatos C re e k  as  a 

s i ph o n .  The p i pe wo u l d  come above  ground  adjacent  to the c h a n n e l  wa l l  

and  w i th i n  a fenced l ot and  p a s s  acro s s  the open  c h a n n e l  i n s i de ste e l  

cas i ng o f  48- i nc h  d i amete r .  The o u te r  cas i ng wo u l d  be p i tc he d  s o  as  to 

cause  any l eaks  and s p i l l s  of the p i pe to f l ow to the outs i de of the 

c h a n n e l  wa l l s  and  i nto the p i pe l i ne l ots o n  e i th e r  s i de o f  the  aqueduct .  

In  th i s  manne r ,  grav i ty f l ow o f  any l ea kage wo u l d be  passed  away from 

any p os s i b l e co ntam i n ati o n  o f  the open channe l of the aqueduct , and  

wi thout  p o s s i b l e f l ow bac k i nto the aqueduct from the p i pe l i ne l ots . 

P i p i ng con struct i o n  procedure wo u l d i nc l ude mak i ng  up stri ngs  

o f  p i pe , exami n i ng the we l ds ,  app l y i n g  p rotecti ve coati n g s , and  hydro

stat i ca l l y  testi ng  the p i pe str i ngs . A l l wo r k  to be  done o n  the p i pe 

l i ne wo u l d b e  comp l eted be fore i n sta l l at i o n  i n  the s tream o r  over  t h e  

aqueduct and  c a r e  wo u l d  be  ta ken t o  k e e p  any c o n s truct i o n  debr i s from 

fa l l i ng  i nto the wate r .  Rete s t i ng  after i n sta l l at i o n wo u l d  a l so  b e  

d o n e .  A l l stream c ro s s i ngs  wo u l d  be  sched u l e d  and  p l anned  f o r  i n s ta l 

l at i o n  d u r i n g  the n o rma l p e r i od  o f  no  s tream f l ow . 

F l ows i n  a l l s treams traversed  by the p i pe l i ne a re i nterm i tte n t .  

Because  o f  t h e  l ow o r  i nterm i tte nt  f l ows , t h e  p i pe l i ne wo u l d  be  b u r i e d  

acro s s  t h e  channe l s  o f  i nv o l ved  streams . T h i s genera l l y  i nv o l v e s  exca

vati o n  i nto the roc ky chan n e l  o f  the s tream w i th p os s i b l e add i t i o n a l  

coat i ng  o f  t h e  p i pe ,  and  b u r i a l  w i th cobb l e- s i ze r i p rap i n  o rder t o  ho l d  

the  l i ne  i n  p l ace d u r i ng  f l ow p e r i ods  . 

Test i ng .  In  add i t i o n  to standard m i l l  te s t i ng  o f  a l l p i pe and 

f i tt i ngs , a l l we l ds wo u l d  be  exam i ned by nondestruct i ve  tec h n i q u e s  and 

hydrostat i c  te s t i ng  wo u l d  be  pe rformed after con struct i o n  and  be fore the 

l i ne i s  p l aced i n  c rude o i l s e rv i ce .  M i l l  test i ng  i nc l udes  nondestruc

ti ve te s t i n g  by one o r  more o f  the  fo l l owi n g  methods : rad i ograp h i c ,  

u l tra- s o n i c ,  e l ectromagnet i c ,  and  hydrostat i c  . 
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The  f i e l d hydro stat i c  te st  wo u l d  b e  conducted i n  accordance 

wi th req u i rements o f  Part 1 95 ,  T i tl e  49 , Code o f  Federal  Regu l ati o n s , 

ANS I 83 1 . 4  ( L i qu i d Petro l e um Transportati o n  P i p i ng Sys tems ) ,  a l o ng wi th 

app l i ca b l e s tate and l oc a l  regu l ati o n s . Nonde s truct i v e  te s t i ng  of p i pe

l i ne we l ds wo u l d be  accomp l i s he d  by X-ray or  other app roved  tec h n i q u e s . 

Tests  wo u l d be  certi f i ed  and  an  accu rate reco rd o f  tests ma i nta i ned . 

Bas i ca l l y ,  the hydro s tati c te s t  i nv o l v e s  f i l l i ng the l i ne w i th 

a s u i tab l e  l i q u i d  te s t  med i um , u s u a l l y  fre s h  wate r ,  u nt i l a p re determ i ne d  

i nternal  p re s s u re i s  ac h i eved . Th i s  p re s s u re wo u l d  be  1 . 25 t i me s  the 

norma l p i p e l i ne operati ng  p re s s ure . S u c h  tests  are de s i gned  to p ro v e  

that t h e  p i pe ,  f i tt i ngs , and we l d  sect i o n s  wo u l d  ma i ntai n the i r  mec h a n i c a l  

i ntegri ty w i thout  fa i l ure or  l ea kage under  p re s s u re cond i t i o n s  a t  l ea s t  

25  perc e nt more severe t h a n  tho se  encou ntered dur i ng  norma l operat i o n s  . 

The ent i re p i pe l i ne wo u l d  be  te sted i n  re l at i ve l y s hort sec

t i o n s . The l e ngth o f  these  sec ti o n s  wo u l d  be d i ctated p r i mari l y  by 

c hanges  i n  e l evat i o n .  Longer test s e gments wo u l d  b e  ut i l i z ed  i n  are a s  

wh ere l i ttl e c h a n g e  i n  e l evati o n  i s  e n c o u ntered . 

e .  Re sto rat i o n  

Spec i fi c  r i ght- o f-way c l eanup a n d  re sto rati o n  p l a n s  have  not  

been  dev e l oped to date , b u t  wou l d  conform to  a l l l aws , ru l e s , and g u i de

l i ne s  and  req u i reme nts o f  gove rnment agenc i e s  hav i ng j u r i s d i ct i o n .  

R i g hts- o f-way wo u l d  be  c l eaned  u p  by remova l  a n d  d i sposa l  o f  

con struct i o n  debr i s a n d  s u rp l u s mate ri a l s .  Co n s i de rab l e  restorati o n  o f  

t h e  r i ght- o f-way s urface wo u l d  be  accomp l i s he d  dur i ng bac kf i l l i ng opera

t i o n s .  Where further b rea k i n g  up  o f  c l ods  and smooth i ng of the earth 

s u rface i s  requ i re d , d i sc harrows or  other e q u i pment wo u l d  be u s e d  . 
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T i l l ab l e  l and  wo u l d  b e  re sto red so  that n o rmal  c u l t i vat i on  

co u l d  be  re s umed .  The e nt i re s o i l p roduced  ( app rox i mate l y  0 . 5 yds . 3/yd . 

o f  d i tc h )  when sp read o v e r  a 50- foot r i ght- o f-way re s u l ts i n  a l i tt l e 

mo re than l i nch  o f  add i t i o n a l  s o i l .  Th i s  i s  s ub j ect to s ettl i ng and  

s h o u l d not  be  a s e r i o u s  i mped i me n t  to c u l t i vati o n .  

Temporary ope n i ngs  i n  fences  wo u l d b e  rep l aced  a n d  fences  re

s to red  to the i r o r i g i n a l  cond i t i o n i n s o fa r  as  p racti c a l . Markers s h ow

i ng exact l ocati o n s  of p i pe l i ne s  wo u l d  be i n s ta l l ed at road and  fence 

c ro s s i ngs . Marke rs a l s o  wo u l d  i de n t i fy owne r s  o f  the p i pe l i ne and  wo u l d  

conta i n  oth e r  i n formati o n  s u c h  as  k i nd  o f  mate r i a l  transported , and  

l oc at i o n  and  te l ephone  n umber  o f  owner  i n  case  o f  emerge ncy .  

F rom th i s  po i nt i n  the c l eanup  and  re storat i o n operat i o n , each  

treatme nt may be  spec i f i c  to g i ve n  p o i nts  a l o n g  the r i ght- o f-way .  

F u rther  re storati on p rocedures  may be  dete rm i ned  b y  a comb i nat i o n  o f  

f i ve factors : 

o P re c o n s truct i o n  c o nd i t i o n s .  

o Ex i s t i ng  l and- u s e  p l an s . 

o The req u i reme nts  o f  the owner  a nd/or c o ntro l l e r o f  the 
l an d .  

0 The  tec h n i q u e s  u s e d  i n  the c l ear i n g  and  i ns t a l l at i o n  
p h a s e s  o f  c o n s truct i o n .  

o The p rogram for ma i ntenance o f  the operat i ng r i ght- o f-way 
and  a nc i l l a ry fac i l i t i e s .  

The  re l at i ve i mportance o f  each  factor  a t  each  l ocat i o n wo u l d  

depend  o n  the l oc a l  c i rc umstance s .  The fo l l owi ng  co n s i derati o n s  may be  

app l i ed determ i n i ng the re sto rat i o n  procedure s :  

0 Restorat i o n  wo u l d  attempt to return  the d i sturbed  areas  
to c o nd i t i o n s  as  c l o s e  as p ract i c a l  to  those  ex i st i ng  
b e fore  con struc t i o n , where th i s  does  not i n terfere wi th 
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the  p r i mary funct i o n s  o f  the  r i ght- o f-way . S uc h  i nter
ferences  i nc l ude new cons tructi o n  over the r i g ht- o f-way 
and  i mp e d i ments to p i pe l i ne i n spect i o n  and  ma i nte nance  . 

Land- u s e  p l a n s  may a l l ow fo r o r  req u i re that the re s tored  
areas  exh i b i t  characte r i s t i c s  d i ffe rent  from the p recon
s truct i o n  cond i t i o n s . 

I n  cas e s  o f  p u b l i c  l and , a l l approp r i ate regu l at i o n s  a n d  
gu i de l i ne s  wo u l d b e  fo l l owe d .  Resto rati o n  o f  pr i vate l y
owned l ands  may be  based , at l ea s t  i n  part , o n  needs o f  
the l andowne r .  

The  tech n i que  u s ed i n  c l e a r i ng and  i n sta l l at i o n  o ften 
wo u l d determ i ne the tech n i q u e s  a n d  exte nt o f  resto ra t i o n  
req u i red . 

o The  program o f  ma i ntenance  o ften wo u l d  determ i ne the 
tech n i q u e s  and  extent o f  resto rat i o n .  

0 Severa l  app roaches  to resto rat i o n  are ava i l ab l e .  These  
may b e  u sed separate l y  o r  i n  var i o u s  comb i nati o n s . The  
c h o i ce wo u l d  dep e nd o n  the f i ve  facto rs l i s ted  above . 
The mo s t  commo n ava i l ab l e  app ro aches  i nc l ude the fo l l ow
i ng :  

S u rface Conto u r i ng  
Remov a l  o f  Deb r i s 
S u rface C u l t i vati on 
M u l c h e s  
Structures  

Chem i ca l  Treatments , Adhes i ve s  
Chem i ca l  Treatme nts , Ne utra l i zers  
Chem i ca l  Treatme nts , F e rt i l i z ers  
Rep l anti n g  

T h e s e  app roac hes  genera l l y  may be  co n s i dered u n d e r  var i o u s  

l and- u s e  types ,  as  l i s ted  b e l ow ,  and  wo u l d be s ub j ect t o  mod i fi cati o n  

b a s e d  o n  f u rther  stud i e s .  

0 A l l Land-Use  Types 

In a l l l and- u s e  types , re storati o n  wo u l d  fo l l ow p i pe l i ne 
constru ct i o n  spe c i f i cati o n s , u s ua l l y  beg i n n i n g  wi th  the 
d i s p o s a l  o f  debr i s and  the re storati o n  o f  n o rmal  conto u r  
a n d  s urface s o i l s . S urface conto u r i ng  and  terrac i ng ,  and  
c e rta i n  s tructure s , may b e  u sed  a s  d i ve rs i o n s  to  concen
trate and/o r channe l  s urface water  f l ow . Where approp r i 
ate , top so i l  may b e  retu rned  to cover  the trench  bac kf i l l  
mate r i a l  . 
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o Barren  Lands  

M u l c h i ng may be  p ract i ced , whe re approp r i ate , to p repare 
seedbeds  a n d  co ntro l eros i o n .  F e rt i l i ze r s  may be  app l i ed 
where approp r i ate . F o r  the s tab i l i zati o n  o f  c r i t i ca l  
a reas , sp ray- o n  adhe s i ve s  may be  u s e d .  Revegetat i o n  
programs wo u l d  b e  based  o n  we l l - accepted g u i de l i ne s , as  
noted ear l i e r .  

o Forest  and  Woo d l and  

Mu l c h i ng may be  p ract i ced , whe re approp r i ate , to p repare 
seedbeds  and  co ntro l e ro s i o n .  Fe rti l i ze rs and  s p ray- o n  
adhe s i ve s  may be  u s e d  o n  l oc a l  s i te s .  Revegetat i o n  
p rograms wo u l d  b e  based  o n  we l l - accepted g u i de l i n e s  a s  
noted  ear l i e r .  

o I mproved  Pasture and  Cu l t i vatab l e  Lands  

These  l ands  typ i ca l l y  are p r i vate l y  own e d .  There fo re , 
the i r  resto rat i on s  may be  based  o n  p reco n s truct i o n  
agre ements w i th t h e  l andown e r .  Re storat i o n  beyond  n o rma l  
c l e a n up p rocedures  o ften i s  accomp l i s hed  by the l a nd
own e r  d u r i ng  h i s  n o rma l agri c u l tura l  operat i on s . 

o R i ghts-of- Way 

Resto rat i o n  o f  the p i pe l i ne r i ght- o f  way may b e  mod i f i ed 
when  co i nc i de nt wi th o r  cros s i ng other  r i ghts - o f-way . 

Whe re e l ectr i c  transm i s s i o n l i ne  r i ghts-o f-way are e n
c o untered , resto rat i o n programs may conform to those  for  
the l and- u s e  type  o n  wh i c h  the e ncounter  occurs , to those  
o f  the p reex i s t i ng  r i ght- o f-way , o r  to a program dev i s ed  
w i th the ope rato r o f  the p reex i s t i ng r i ght- o f-way , a s  
appro p r i ate . 

The c ro s s i ng  o f  ce rta i n  m i n o r  roads may b e  accomp l i s he d  
by trenc h i n g .  I n  s uc h  cases , resto rati o n o f  t h e  road 
marg i n s wo u l d  fo l l ow the above g u i de l i nes , and res to ra
t i o n  of the roadway i ts e l f wo u l d  c o n fo rm to the l aws , 
regu l at i o n s , a n d  gu i de l i ne s  o f  the gove rnment  agen cy 
hav i ng j u r i s d i ct i o n , o r  to the needs  o f  the own e r , as  
app rop r i ate . 

o Streams 

Re sto rati o n  o f  the r i ght- o f-way whe re i t  c ro s s e s  a stream 
wo u l d  emphas i ze stream-bank  stab i l i zati o n .  T h i s stab i l i 
zati o n  may i nv o l ve  m u l c h e s , s p ray- o n  adhes i ve s , and/ o r  
revetme nt structure s , whe re app rop r i ate . 
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f .  

A n c i l l a ry Fac i l i t i e s  

P e rmanent  acce s s  roads a n d  v a l ve  stat i o n s  wo u l d b e  re
stored  to e ns u re s o i l stab i l i zat i o n  and  m i n i m i ze i mpact 
o n  the l andscape . Each  case  wo u l d be  treated based on 
the characte r i s t i c s  o f  the s i te and the operat i o n a l  needs  
o f  the s i te .  

Abnorm a l  Effects 

The  mag n i tude of  the p roject  c o n struct i o n wo u l d  present  h az ards 

s u c h  as  f i re s , sp i l l s  of fue l s ,  and damage s and acc i de nts i nv o l v i ng con

struct i o n  personne l and  the genera l  pub l i c .  These  hazards  o r  abnormal  

e ffects wo u l d  v a ry w i th the terra i n and  l and u s e s . U s u a l  c o n structi o n  

s afety programs and  i n j u ry and  damage l i ab i l i ty i ns u ra nce wo u l d be re

q u i red o f  a l l contractors . 

8 .  N o rmal  Ope rati o n s  and  Mai ntenance P rogram 

The operat i o n  and ma i nte nance of the tan k  farms , p i pe l i ne s , and  

p ump i ng a n d  c ommu n i c ati o n s  s tat i o n s  wou l d  be accomp l i s hed  by the O ff i c e r  

i n  C harge , Nav a l  Petro l eum  Re s e rv e s  i n  C a l i fo r n i a .  Storage and  t ra n s 

f e r s  wo u l d  be  contro l l ed through  the storage fac i l i t i e s , b ac k  p re s s ure 

co ntro l v a l ve  system , and  p ump stat i o n s .  Sec u r i ty o f  the tank  farms , 

p i pe l i ne s , a n d  p ump stat i o n s  wo u l d i nv o l ve  p atro l s o f  fac i l i t i e s .  

a .  E l k H i l l s  Tan k  Farm 

Operati o n  o f  the E l k H i l l s  Tan k Farm wo u l d i nv o l ve  a n  ope rator 

o n  duty at the fac i l i ty around  the c l oc k .  Depe nd i ng  upon  i ts c h a racte r

i s t i c s  o r  o r i g i n ,  o i l  from the re s e rve  p roduct i o n  wo u l d  be stored i n  

appropr i ate tan ks . A max i mum o f  200 , 000  B/D ( expandab l e  to 250 , 00 0  B/D)  

wo u l d  be  d i str i b uted to the tan k farm fo r conveyance to the  Coa l i nga 

system . Staff wo u l d mon i tor  the vo l umes  and  types  o f  i ncomi ng o i l and  
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determ i ne  the  t i me and  the  f l ow rates  for  transfe rri ng  o i l  to the  p ump

i ng s tat i o n and o utgo i ng p i pe l i ne .  P e r i od i c  ma i ntenance  o f  tank  farm 

e q u i pment wou l d  b e  u ndertaken  o n  a def i ned schedu l e . 

A maj o r  tas k o f  operati o n  wo u l d  i nvo l ve 24- h o u rs-per-day 

mo n i to r i n g o f  the  f l ow from the  E l k H i l l s Tan k  Farm , p a s s age through  the 

pump stat i o n , f l ow through the  Coa l i nga P i pe l i ne ,  and d e l i very to the  

Coa l i nga Tank  F a rm .  Vo l ume a n d  f l ow rate data wo u l d  be  transmi tted to  

centra l  co ntro l at the  E l k H i l l s Ta n k  Farm , and  i nputs  wo u l d  be c o nt i nu

o u s l y  a s s e s s e d  for po s s i b l e i nd i cat i o n  o f  l ea kage and  equ i pment ma l func

t i o n .  

The overa l l s u rve i l l ance sys tem ( mo n i to r i ng  o f  the i nput  and  

o utp u t  mete r i ng  e q u i pment data  from  both  ends  o f  the p i pe l i ne )  as  we l l  

as  the  l oc a l  E l k H i l l s  Tan k  Farm c o ntro l and  i n s trumentat i o n systems 

wo u l d  be  uti l i z e d  to : ( l )  p revent  ope rat i ng cond i t i o n s  from caus i ng 

crude o i l  l eaks o r  sp i l l s  by regu l at i ng  p i pe l i ne f l ow rate s and  

pres s u re s ; (2 )  i s o l ate p i pe l i ne sect i o n s  by c l os i ng remote l y  contro l l ed 

b l oc k  va l v e s  a n d , there fore , m i n i m i ze any sp i l l s  that m i ght  occ u r ; ( 3 )  

prov i de o rde r l y  contro l  and  s h u tdown o f  ope rat i ng e q u i pment  through  

automat i c  contro l  s e quence s ; (4)  p rov i de for p i pe l i ne s h u tdown by the  

operator at ce ntra l contro l , i n  the event  o f  s e i sm i c  act i v i ty o r  other  

emergency s i tuat i on s ; ( 5 )  prov i de a soph i s t i cated system for au tomat i c  

l ea k  detect i o n ; a n d  ( 6 )  prov i de a mea n s  for cont i n u ou s l y  mo n i to r i ng  a l l 

p i pe l i ne system ope rat i o n s  from a s i ng l e l ocati o n .  

Once  ope rat i o n a l , the p i pe l i ne route wo u l d  b e  f l own a t  l east  once  a 

wee k  a n d  c h e c ke d  for l eaks  and  a ny u n u s u a l  cons truc ti o n  act i v i ty a l o n g  

the  route . The p i pe l i ne wo u l d  b e  we l l  marked a l ong  th i s  route wi th ap

p rop r i ate s i gn s .  I n  addi t i o n , the p i pe l i ne wo u l d  be  c h e c ked  a n n ua l l y  

from t h e  ground  f o r  any s u rface i nd i cat i o n s  o f  l e a ks o f  t h e  type not  

noted by ae r i a l  s u rve i l l ance , o r  fo r any other  potent i a l  prob l ems . 

S i nce p i pe l i nes  norma l l y  have a " b reak i n 1 1  pe r i od o f  up  to 3 years 
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d u r i ng  wh i c h  smal l l eaks  may deve l op ,  more frequent  wa l kovers  may be  

i n i t i a l l y  req u i red .  

b .  Coa l i nga  P i pe l i n e 

The operat i on  o f  the  p i pe l i ne wo u l d genera l l y  i nv o l ve  contro l 

from the E l k H i l l s  Tan k Farm . The  p ump stati o n , remote l y- c o ntro l l ed 

b l o c k  v a l v e s , and  press ure  reduc i ng v a l v e  system wo u l d  b e  c o ntro l l ed 

from the E l k H i l l s Contro l Cente r .  O n e  rov i ng stati o n  ope rato r wo u l d b e  

o n  duty a ro u n d  t h e  c l o c k  t o  hand l e a ny p i pe l i ne act i v i t i e s i n  t h e  f i e l d .  

Batc h i ng o f  the  S h a l l ow O i l Zone  and  Stevens  Zone  crudes  wo u l d a l so  b e  

contro l l ed by the Contro l Cente r .  The p i pe l i ne wou l d  b e  c l eaned at 

regu l ar i nterva l s by s c rape rs i n  order to reduce accumu l at i o n s  wi th i n  

the p i p e .  Mate r i a l  c o l l ected by scrap i ng  wo u l d e i ther  b e  b l ended  b a c k  

i nto s ub s equent  Ste v e n s  Zone  c rude o i l batch e s  o r  s e nt t o  waste d i s p o s a l  

s i te s  wh i c h  accept s u c h  mate r i a l . 

P recauti o n ary meas ures  that wo u l d be  p art o f  n o rmal  operat i o n s  

i nc l ude s urface a n d  aer i a l  patro l s .  The p i pe l i ne wo u l d  b e  patro l l ed by 

a i r at l east  once  a wee k and  a n n u a l l y  by g ro u n d  part i e s .  The  p at ro l s 

wo u l d o b s erve l ea ks a n d  any act i v i t i e s that may e ndanger  the p i pe l i ne o r  

v a l ves . Acti v i t i e s that m i ght i nterfere wi th  p i pe l i ne ope rati o n s  wou l d  

be  mon i tored and  the i nv o l ved  p e r s o n n e l  wo u l d be  not i f i ed o f  the p r e s e nce 

o f  the p i pe l i ne .  

The  proposed  p i pe l i n e wou l d  i nc l ude f l ow mo n i to r i ng  wi th  i n l et 

meas u rement at E l k H i l l s  and  o u t l et meas u rements at Coa l i n ga ( i np ut/output  

mon i tor i n g ) . Data  wou l d  be  transmi tted e v e ry 10 seconds  to the Contro l 

Center  at E l k H i l l s  o n  f l ow and  pres s u re . The  sys tem wo u l d  have m i n i mum 

l ea k  detect i o n  c apab i l i ty of l percent of throughput  (wh i c h  i s  200 , 000  B/D ) 

o r  1 . 4  b a rre l s p e r  m i nute . The data transmi s s i o n system d e s i gn detai l s  

are  not yet f i n a l i z ed , but  tra n smi s s i o n co u l d u s e  b oth  m i c rowave  rad i o 

and/or commerc i a l te l ephone  l i n es  . 
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c .  Coa l i nga Tan k  Farm 

The Coa l i nga Tan k  Farm wo u l d  b e  operated i n  a ma n n e r  s i m i l a r 

to that at E l k H i l l s . A l though  no  maj o r  pump stat i o n wo u l d  b e  l ocated 

at th i s  fac i l i ty ,  f i e l d  p umps wo u l d  be  p rov i ded  fo r s u b s equent  o i l  

d i str i b ut i o n .  I ncom i ng  o i l wo u l d be  metered and  rates and  vo l umes wo u l d 

be  commu n i cated to the E l k H i l l s  Tan k  Farm Contro l Cente r .  Pas s age  o f  

o i l from tan ks t o  c u s tome rs f o r  s a l e wo u l d b e  under  mete r a n d  p ump con

tro l . Commun i cat i o n fac i l i t i e s  wo u l d b e  i ntegrated w i t h  t h o s e  o f  c u s 

tome r p i pe l i ne s  i n  o rder  t o  determ i n e  t h e  t i me s  fo r opt i ma l  i nj ect i o n o f  

the o i l  i nto s u c h  p i pe l i ne s .  Mo n i to r i ng  o f  f l ows from the tan k  farm a n d  

those  go i ng i nto other  p i pe l i ne s  wo u l d  be  commu n i cated t o  E l k H i l l s  fo r 

the a s s e s sment o f  pos s i b l e o i l s p i l l  w i th i n  the system and  for the 

determ i nat i on o f  tra n s fe rred v o l ume s  a n d  c harges . 

d .  Abnorma l  Operat i on s  

Pos s i b l e abnorma l operat i o n s  wo u l d  i nc l ude f i re f i ght i ng a n d  

o i l s p i l l  c l e a n up a t  t h e  t a n k  farms  and  a l o n g  t h e  p i pe l i ne .  S uc h  opera

t i o n s  and further  c o n s i de rat i o n s  of o i l  sp i l l s are g i ve n  l ater i n  t h i s 

sect i o n , under  i tem 9 ,  R i s k  A s s e s sment and  Sp i l l  Prevent i o n .  

9 .  P e r s o n ne l Req u i reme nts  

P e rs o n n e l  requ i reme nts for the p roject  wo u l d  i nc l ude those re l ated 

to construct i o n  acti v i t i es and  those re l ated to opera t i o n  of the tan k 

fa rms and  p i pe l i ne .  

a .  C o n struct i o n  Act i v i t i e s 

Constructi o n  p e r s o n n e l  requ i reme nts ( and  c o n struct i o n  c o s t )  

wo u l d l a rge l y  depend u p o n  t h e  sc hedu l e  f o r  c o n s truct i o n .  The  fo l l owi ng  

e s t i mated req u i reme nts depe n d  upon  the a s s umpt i o n  o f  a 40- h o u r  wo r k  

wee k .  C rew req u i reme nts a re as  fo l l ows : 
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Est i mated 
C rew Type E s t i mated C rew S i ze Peak  C rew S i ze 

S i te P reparat i o n  2 5  2 5  

E l ectr i c a l  10  10 

P i pe l i ne 310 390  

Tan k  Farm 25  to 30 40 

An  ave rage wage for a comp o s i te con struct i o n crew i s  $ 1 3 . 20 per h o u r  

p l us  $ 1 6 . 0 0  per  day for s ubs i stence  w h i l e  i n  the f i e l d .  

b .  Operat i o n 

O pe rati ng perso n n e l  req u i rements wo u l d  center at the E l k H i l l s 

Tan k  Farm whe re a total  staff  o f  15 o n  a rotati ng  s h i ft b as i s  for 24- h o u r  

cove rage wo u l d be  emp l oye d .  The  Coa l i nga  operat i o n s  wo u l d  s i m i l ar l y  

have 24- h o u r  cove rage , b u t  wi th o n l y  9 wo r kers  o n  rotati ng  s h i fts . 

Total  ope�ati ng staff wou l d ,  there fore , be  24 .  

Ma i nte n ance and  p i pe l i ne patro l l i ng wo u l d  e i th e r  be  done  by 

operati ng  p e r s o n n e l  o r  wo u l d  be  hand l ed by a n  outs i de co ntracto r .  

10 . Mothb a l l i ng P rocedures  

The  proj ect fac i l i t i e s  co u l d  become temporar i l y  u n n e c e s s a ry at a ny 

t i me be fore exp i rati o n  o f  the u s e f u l  l i fe o f  the faci l i t i e s  o r  dep l et i o n 

o f  the o i l  f i e l ds and  i t  wo u l d then  become des i rab l e  to s ec ure the 

faci l i t i e s  for l ater  reacti vat i o n .  The s e c ur i ng  o f  faci l i t i e s under  

these  c i rcumstances  i s  ca l l ed " mothba l l i ng . " 

Typ i c a l  p rocedures  to b e  fo l l owed wo u l d i nc l ude : 

0 Empty the  s to rage tan ks , the p i pe l i ne ,  and  p ump stati o n  
man i fo l ds and  equ i pment  o f  a l l crude o i l . 
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o R e f i l l  the  p i pe l i ne wi th  water  conta i n i ng a corros i on 
i n h i b i to r .  

o Ref l oat the i nte rna l  ( o r exte rna l ) tan k  roofs at l ow 
l ev e l  wi th water  and  b ac k  o f f  the roof  s e a l s .  

o D ra i n  and  remove p ump s e a l s and  re f i l l  wi th  vap o r  
i n h i b i to r  t o  prevent  corros i o n .  

1 1 .  Abandonment P rocedures  

The p ro j ect fac i l i t i e s cou l d  become u n nece s s a ry at  s ome i nd e f i n i te 

t i me i n  the future ( a t  the e n d  o f  the u sefu l l i fe o f  the fac i l i t i es o r  

u p o n  dep l et i o n o f  the o i l  f i e l ds ) .  Abando nme nt and  s u rp l us des i gn at i o n  

o f  the tan k farms a n d  p i pe l i ne system wo u l d  i n vo l ve  the s a l e a n d  remo v a l  

o f  fac i l i t i e s o r  tra n s fe r  o f  deed a n d  easements fo r the fac i l i t i e s .  The 

tan k farms , p ump and  mo n i to r i ng  stat i o n s , and  v a l ves  may h ave rea l  

s a l vage v a l ue  o v e r  the  c o s t  o f  remova l . The p i pe l i ne s a l vage v a l ue may 

not  b e  s u ff i c i ent  to comp e n s ate fo r remov a l  costs  and  l and  resto rat i o n .  

A rea s o n ab l e  a l ternat i ve may i n vo l ve the dec l ar i ng o f  exc e s s  and  s u r

p l us i ng o f  the e n t i re comp l ex o r  the p i pe l i ne fac i l i t i e s a n d  easement/ 

r i ght- o f-way . P r i vate part i e s  may co n s i der  acqu i s i t i o n o f  the fac i l i 

t i es  fo r cont i nued  u s e  i n  th i s  p i pe l i ne corr i do r .  

12 . R i s k  As s e s sment and  Sp i l l  P re v e nt i o n  

The p u rp o s e  o f  the r i s k  a s s e s sment i s  t o  i de nt i fy potent i a l  p rob l em 

areas  i n  the E l k H i l l s /Coa l i nga  Conveyance Sys tem that may l ead  to acc i 

dents a n d/or  sp i l l s i n  the c o u rs e  o f  operat i o n .  The conveyance system 

has been  exam i ned  wi th respect to i ts maj o r  comp o n e nts , n ame l y ,  the 

p i p e l i ne and tan k  farms . 

H i sto r i ca l  data were u s e d  to deve l op frequency ,  caus e , and  magn i 

tude o f  s p i l l s a n d  acc i dents to the exte nt pos s i b l e ;  the  var i ou s  com

p o ne nts of the conveyance system were then  eva l uated i n  terms  of i de n t i 

f i e d  r i s ks . These  f i nd i ngs , d i s c u s s e d  under  acc i dent  s p i l l  prevent i o n , 
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a re concerned  w i th the s afety o f  ope rat i o n s ( i nc l u d i ng s afety featu re s 

e ncomp a s s e d  i n  des i g n and  con struct i o n )  o f  the  p roposed  p ro j e c t .  

a .  P i p e l i ne 

G e n e ra l . Because  they are b ur i e d  and  f i xed  i n  p l ace , p i pe

l i ne s  are not  s u b j e c t  to c o l l i s i o n o r  l o s s  o f  co ntro l , the  m aj o r  causes  

o f  s p i l l s  by  other  modes  o f  p etro l e um transport .  C o n s e q u e nt l y ,  p i pe

l i ne s  have l o ng  b e e n  recog n i zed  a s  the s afest way to t ra n s p o rt l arge 

v o l umes  o f  petro l e um p roducts . Eve n though  the  p i pe l i ne acc i de nt rate 

i s  l ow ,  i ndus try and gove rnme n t  cont i nue  to s e e k  a better  s afety record 

through i mp roved  des i gn and  ope rat i o n .  

The Offi ce o f  P i p e l i ne Safety ( O P S )  o f  t h e  Departme nt o f  

Transportat i o n a n n u a l l y  comp i l e s stat i s t i c s  for a l l l i q u i d  p i pe l i ne 

s p i l l s . These  stat i s t i c s for  the  p e r i od 1 968 t h rough  1 9 75  serve  as  the  

bas i s  for i de nt i fy i ng  the r i s ks a s s oc i ated wi th the  ope rat i o n  o f  c rude 

o i l p i pe l i ne s .  These data i nd i cate that the  ave rage c rude o i l tru n k  

l i ne exp e r i ences  0 . 0027 s p i l l s  p e r  m i l e  o f  l i ne p e r  yea r .  I n  mo re 

rece n t  years ( 1 973- 1 9 7 5 )  t h i s  rate has  dropped to . 0020 sp i l l s  p e r  m i l e  

pe r yea r .  H oweve r , even  th i s  rate i s  c o n s i dered  h i gh because  i t  i nc l udes  

stat i s t i c s  o n  o l der  p i pe l i ne s  ( co n s tructed p r i o r  to 1 95 0 )  that have a 

demo n strated h i g h e r  acc i de n t  rate . A mo re rea l i s t i c acc i de n t  rate has  

been  de r i ved  from  a study of E u ropean  p i pe l i ne s  (wh i ch are ge nera l l y  o f  

r e c e n t  v i ntage ) .  Th i s  rate i s  0 . 00 1 1 acc i de nts p e r  m i l e  p e r  yea r .  

T h e s e  data f o r  t h e  recent U . S .  and  E u ropean  exp e r i ences  h ave  

been  u s e d  to e s t i mate the  frequency o f  s p i l l  by  s i ze for the  proposed  

trunk  l i ne from  E l k H i l l s to Coa l i nga  ( Tab l e  D - 1 , App e n d i x  D ) .  These  

re s u l ts s ugge s t  that a maj o r  s p i l l  ( < 25 , 000 barre l s )  d u r i ng  the  a n t i c i 

p ated l i fe o f  t h i s 84- mi l e  p i pe l i ne i s  mo s t  u n l i ke l y .  T h i s doe s not  

i mp l y ,  howeve r ,  that a sp i l l  o f  th i s  mag n i tude co u l d not  occ u r  n o r  that 

c o n t i nge ncy p l a n s  respo n s i ve to such  an event  s h o u l d not  be  dev i s e d .  A 
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moderate s p i l l  o f  5 , 000  barre l s m i ght occur  d u r i ng the  25- to 50-year 

l i fe of the p i p e l i ne .  Smal l sp i l l s  ( 500  barre l s )  are l i ke l y  to occur  

• 

per i od i ca l l y .  • 

The causes  o f  p i pe l i ne sp i l l s  are var i ed . Heavy e q u i pment  

ruptu r i ng  o f  b u r i ed  l i ne s  present ly  accounts  fo r a l mo s t  28 percent  of  

a l l acc i dents ; exte rna l  corro s i o n accounts  fo r about  23 percent .  Other  

i mportant causes  o f  acc i dents  i nc l ude e q u i pme nt fa i l ure a n d  h uman error  

( 1 8%)  and  p i pe we l d  o r  wa l l  fa i l ure ( 1 2 . 6%) . M i n o r  causes  i nc l ude 

i nte rna l c orros i o n ,  natura l d i s a s te r ,  and  vanda l i sm .  

A l though  spec i f i c  acc i dent  data o n  C a l i fo rn i a  p i pe l i ne s  a re 

not  ava i l ab l e ,  spec i a l causat i ve factors u n i que  to the state were d i s

cus s e d  w i t h  severa l  p i pe l i ne ope rato rs . I n  the  San  Joaqu i n  Va l l ey ,  

eq u i pme nt ruptu r i ng  l i ne s  ( the  so-ca l l e d 1 1 th i rd-party11 acc i dent )  i s  o f  

greate s t  conce r n .  T h e  v a l l ey i s  o n e  o f  the mo st  i nte n s i ve l y  c u l t i vated 

areas i n  the country and  s ub- so i l i ng tec h n i ques  are wi de l y  u s e d  to 

i mp rove the  permeab i l i ty of the so i l  and  to i nc rease  product i v i ty .  Even  

wi th the  b e s t  not i f i cati o n  sys tems and  marki ng , p i pe l i ne s  i n  th i s  a re a  

have become i nc reas i n g l y  s ub j ect to t h e  th i rd- party acc i dents . C o n s e 

quent l y , new o r  rep l aceme nt p i pe l i ne s  i n  t h e  a rea  are now b u r i ed  a t  a 

depth o f  5 feet e r  more . The O P S  data i nd i cate that s uc h  act i o n wo u l d  

be  mo st  b e n e f i c i a l s i nce fo r a l l acc i dents  caused by equ i pment ruptu r i ng  

l i ne s , more  than 90  p e rcent  occ u r  i n  l i ne s  that  are b u r i ed  at o r  above  

40 i nc h e s . 

P i pe l i ne s  i n  C a l i fo rn i a  may a l s o  be  s ubj ected to the d i rect 

e ffects of earthquakes  and to the i nd i rect e f fects of l an ds l i de s .  I n  

genera l , earthq u a ke damage to p i pe l i ne s  has b e e n  m i n i ma l  and p r i mari l y  

l i m i ted  to p i pe l i ne s  that u s e d  acety l ene  we l ds .  I n  the 1 97 1  San  Fe rnando 

e a rthquake , no  fa i l ures  we re repo rted o n  a modern 1 8- i nch  l i q u i d  l i ne 

that passed  c l o s e  to the e p i center  o f  the earthq u a ke . Because  o f  new 

and more s t r i ngent  codes  on the p l acement of p i pe through  known fau l t  
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zones , the p o s s i b i l i ty o f  e arthquake damage to new l y  con structed p i pe

l i ne s  i s  remote . Nonethe l e s s , p roper  des i gn ,  operat i o n , a n d  preventa

ti ve act i o n s  m u s t  be  take n to i ns u re that exte n s i ve damage does not  

occ u r .  

F i re a n d  exp l o s i o n re s u l t i ng i n  i nj u ry o r  death t o  p e r s o n n e l  

d o e s  pe r i o d i ca l l y  occ u r  as  a res u l t  o f  p i pe l i ne acc i de nts . F i re i s  a 

p r i mary c o n c e rn at tan k  farms - - sp i l l s  the p r i mary concern  a l o n g  p i pe -

1 i ne s .  

The mag n i tude a n d  freque ncy o f  sp i l l s  a n d  acc i dents can  be  

m i n i m i zed  by  p roper  atte nti o n to des i gn ,  c o n s truct i o n , operati o n , a n d  

cont i nge ncy p l ann i n g .  Conti nge n cy p l a n s  a r e  parti c u l a r l y  c o n c e r n e d  w i th 

s p i l l  detect i o n , i dent i f i cati o n , conta i nme nt , a n d  c l eanup a n d  re sto ra

t i o n .  

E l k H i l l s/Co a l i nga L i ne . The proposed  E l k H i l l s/Coal i nga 

P i pe l i ne wou l d meet o r , i n  most cases , exceed b as i c  i ndus t ry de s i gn 

codes . A maj o r  c on s i derat i o n  o f  p i pe l i ne s afety i s  the max i mum s p i l l  

that m i ght  occur  u nder  the ' ' wo r s t  case "  cond i t i o n s . Th i s  " de s i gn s p i l l "  

i s  kept as  l ow as  p o s s i b l e ,  part i c u l a r l y  i n  e n v i ronme ntal l y- s e n s i t i ve 

area s .  F o r  the proposed  l i ne ,  the s p i l l  p ote nt i a l  ( F i g .  1- 13 )  i s :  

POTENT I A L  S P I L L  
(Thous ands  o f  barre l s )  

> 40 
30-40 
20-30  
1 0- 2 0  
< l 0 

P E RCENT O F  
L I N E  L ENGTH 

2 
9 

1 7  
43 
29  

1 00 

E i ghty- n i ne p e rcent  o f  the l i ne has  a des i gn s p i l l  o f  30 , 000  barre l s o r  

l e s s , wh i l e  l e s s  than  2 percent  o f  t h e  l i ne h a s  a s p i l l  pote nt i a l  o f  

40 , 000  barre l s o r  mo re . The actual  amo u n t  o f  the s p i l l  i s  l i ke l y  to be  
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l owe r because  o f  the q u i c k  s h utdown features de s i gned  i nto the l i ne s , 

p o o l i ng o f  o i l  i n  l ow p o i nts  i n  the l i ne , and  the expected p rompt 

re sponse  of rep a i r c rews . 

The p i pe l i ne wo u l d  i nc o rpo rate o ne o r  more detect i o n  dev i c e s , 

wh i c h re l y  o n  d i ffere nti a l  changes  i n  p re s s u re and  f l ow ,  and  automat i c  

s h u t- down o f  the p ump s tat i o n s  and  key b l oc k  v a l ves . A mo st  e s s e n t i a l  

feature o f  th i s  i n strume ntat i o n  i s  t o  b e  an  i n l et- out l et  detecto r that 

meas u re s  f l ow i n  at E l k H i l l s a n d  f l ow o u t  at Coa l i nga .  The  max i mum 

l o s s  p r i o r  to s h utdown ( i nc l ud i ng ve r i f i cat i o n  t i me of 8 m i nute s )  wo u l d  

be about  17 . 5 barre l s .  Smal l e r l ea k  rate s that are detected by i nv e n

to ry co ntro l , may re s u l t i n  l o s s e s  o f  up to l , 200  barre l s .  I n  ge nera l , 

extreme l y  smal l l e a ks are l i ke l y  to be detected o n l y  when  the e s c ap i ng 

o i l  has  s aturated the gro u n d  and  s urface d .  I f  n o t  detected p romp t l y  

through  ae r i a l  s u rv e i l l ance o r  t h i rd-party repo rts , sma l l l ea ks co u l d 

accumu l ate , perhaps  to as  much as  700  barre l s .  

The p i pe l i ne i ts e l f wo u l d  b e  p rov i de d  wi th a protecti ve  coat i ng  

a n d  s uff i c i e nt te s t  p o i nts  so  that  a catho d i c p rotecti o n  sys tem co u l d be 

i n sta l l ed w i th i n the f i rst  year o f  operati o n .  Typ i c a l l y ,  a p i pe l i ne has  

about  a 3-yea r  break  i n  pe r i o d  d u r i ng  wh i c h 1 1 h o l i days 1 1  ( m i n o r  f l aws i n  

the coati n g )  wo u l d  be detected and  co rrect i ve  act i o n  take n . 

I n  the con struct i o n  p h ase , we l ds wo u l d  be  X- rayed to i n s u re 

the i r  i ntegr i ty .  After comp l et i o n , t h e  p i pe l i ne wo u l d be hydro s tat i c a l l y  

tested  a t  1 . 2 5  t i me s  the max i mum operati ng  p re s s u re o f  the p i pe .  The 

p i pe l i ne wo u l d norma l l y  be  b u r i ed  a n d  he l d  i n  p l ace by r i p rap at d ry 

was he s .  Whe re the p i pe l i ne c ro s se s  the two aqueducts , i t  wo u l d be 

e ncased  i n  a n  exte r i o r  p i pe de s i gned  to d i rect any sp i l l s  away from the 

wate rways . The p i pe l i ne does  not c ro s s  a ny known maj o r  act i ve fau l ts 

n o r  does  i t  encou nter  any potent i a l  l ands l i de a reas  . 
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T h ro u g h o ut mo st  o f  the p i pe l i ne ro ute , the top o f  the  p i pe 

wo u l d  be  b u r i ed  at a m i n i mum o f  36  i nc he s .  Where i t  pas s e s  through  o r  

n e a r  i rr i gated l a nds , the p i pe l i ne wo u l d be  covered  by a t  l east  48 i n c h e s  

o f  earth . Once  operati ona l , the  p i pe l i ne route wou l d  be  c he c ked  at 

l east wee k l y  from the a i r fo r m i no r  l ea ks and for any con struct i o n o r  

agr i c u l tura l  act i v i ty .  T h e  p i pe l i ne u l d be  we l l - ma r ke d  a n d  each  l and  

owner  wo u l d be  not i f i ed o f  the presenc e  o f  the l i ne  o n  h i s  p rope rty . 

The  p i pe l i ne wo u l d  b e  wa l ked a n n ua l l y  and  c h e c ked  for any s u rface man i 

fe s tati o n s  that m i ght  i nd i cate l ea ks o r  othe r p rob l ems . 

Superv i s o ry contro l o f  the p i pe l i ne a n d  the i n l et- o u t l et  

mo n i to r i ng  system wo u l d  re l y  upon  a 1 1 ded i cated 1 1  commu n i c at i o n  c i rc u i t  

l i n k i ng  var i o us  compo nents . Co ntro l wo u l d  b e  m a i nta i ned  from the  E l k 

H i l l s Tan k  Farm wi th 24- h o u r  p e r s o n n e l  coverage . 

I f  a major  break  we re to o cc u r , the p i pe l i ne wo u l d  be  i mmed i 

ate l y  s h ut down and  ae r i a l  and  gro u n d  s u rve i l l ance unde rta ke n to dete r

m i ne the s i te o f  the l ea k .  C rews wo u l d be  d i spatched to d i ke t h e  a rea  

o f  the s p i 1 1  and  to c l o s e  appropri ate b l o c k  va l ve s .  The  s p i l l  s i te 

wo u l d be  p rotected from any i gn i t i o n s o u rces  unt i l the poo l ed o i l c o u l d  

be  removed by vac u um truc ks and  the break  repa i red . O i l - co ntam i nated 

s o i l wo u l d  be  removed  and  d i sposed  of i n  an  acceptab l e  manner  and  c l ean  

s o i l brought  i n  to rep l ace it  as  necess a ry .  I n  the event  o f  a s p i l l  

e n te r i ng  o n e  o f  the aqueducts , the San  Joaqu i n  Va l l ey P i pe l i ne Orga n i 

zati o n ,  wh i ch repre s e nts a l l maj o r  p i pe l i ne and  most i ndepe ndent p i pe

l i ne s  i n  the a re a ,  wo u l d a i d  i n  the c l eanup e ffort .  The  o rgan i zat i o n 

h a s  a s up p l y  o f  booms that can  be  p l aced acro s s  cana l s to l i m i t  the 

extent o f  s pread  i n  case  o f  sp i l l .  

A l l f i re p rotecti o n  fo r the p i pe l i ne p roper  wo u l d be  p ro v i ded 

by c i ty a n d  county u n i ts a l o n g  the route . Exp l o s i on s  a re u n l i ke l y  s i nce  

the most  common  c au s a t i ve factor -- basements near  the p i pe l i ne i n  wh i ch 

l ea ki ng  vapors accumu l ate - - are rare i n  the a re a .  Cont i nge ncy p l a n s  
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wo u l d b e  p repared  fo r co ntro l and  resto rat i o n  acti v i t i e s i n  the event  o f  

a n  acc i de n t  o r  a s p i l l  a l o n g  t h e  p i pe l i ne . 

b .  Tan k  Farms  

G e n e ra l . Because  tan k  farms are  wi d e l y  u s ed i n  i ndustry ,  the  

s tate- o f-the- art wi th  respect  to safety o f  operat i o n s  i s  we l l deve l oped . 

The maj o r  sa fety concerns  at tan k  farms are sp i l l s  and  f i re .  The  safety 

hazards  assoc i ated wi th sp i l l s  are m i t i gated by d i k i ng  the  tanks , u s u a l l y  

i nd i v i dua l l y ,  s uc h  that the  e nt i re contents  o f  any tan k  c a n  b e  conta i ned 

w i th i n  the d i ked area .  N o rma l l y  such conta i nment i s  adequate , part i 

c u l a r l y  wi th modern standards for d i s c harge o f  acc umu l ated water  wi th i n  

co nta i nme nt  area s .  F i re i s  a more s e r i o us concern , consequent l y ,  f i re 

p reventi o n  and  f i re f i ghti n g  capab i l i t i es are  i ntegral  parts o f  tan k  farm 

operati o n  . 

Based  upon  the 4-yea r  per i od ( 1 97 1 - 1 974) , as repo rted a n n u a l l y  

i n  Hydrocarbon  Proces s i ng ,  the frequency o f  occu rrence o f  f i re i n  tan k 

farms  i s  l ow ;  o n  the average , a l arge tan k farm wi l l  expe r i e nce o n e  

f i re ,  wi th p rope rty damage exceed i ng $ 1  , 000 , every 1 00 years . 

F l oati ng- roo f  tanks , wh i c h are  i n  commo n u s e  fo r a l l l arge tanks , are  

amo ng  the safest  for storage o f  petro l e um o r  petro l e um prod ucts . 

Accordi ng  to Hydrocarbon P roce s s i ng ,  o n l y  5 p e rcent  o f  a l l tan k f i res  

are  attr i b utab l e to f l oati ng- roo f  tan ks . Wh i l e  f i re- p ro n e  types  of  

tanks  ( s uch  as  cone- roof and  dome- roo f  tan ks ) req u i re i nterna l  f i re 

s uppres s i o n systems , s uch  systems a re not req u i red o f  f l oati ng- roo f  

tanks  because  o f  the i r  l ow i nc i dence o f  f i re .  However , s uc h  i nterna l  

f i re s uppre s s i o n systems cou l d b e  u sed  as  an  add i t i o n a l  protect i o n .  

I n  addi t i o n  to i nterna l  s uppre s s i o n systems , f i res  i n  fi xed

roof tanks  wi th i n ternal  f l oaters can be  fought i n i t i a l l y  wi th o n s i te 

foam exti ngu i s h i ng eq u i pme nt  ( e . g . , by i n ject i o n  o f  foam through  the 
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bo ttom o f  the tan k) . I f  f i re cont i nues  u nabated , howeve r ,  add i t i o n a l  

re s o u rce s , i nc l u d i ng  p umpe rs w i th foam o r  heavy wate r capab i l i t i e s , m u s t  

be  emp l oyed . I f  these  meas ures  are  not s u ff i c i e nt , and  tota l tank  

i nv o l vement occ urs , the tan k  f i re may c o nt i n u e  to b l aze unt i l the con

tents o f  the tan k  are cons ume d .  In  s uc h  a case , contro l meas u res  are 

l i m i ted  to coo l i ng of the s u rface of adjacent tanks  to prevent  radi ated 

heat from i g n i t i ng them. Adeq uate wate r s upp l i e s are req u i red fo r th i s  

l atte r p u rpo s e .  

E l k H i l l s  Tan k  F a rm .  F i xe d- roo f  ta n ks w i th i nte rna l  f l oaters 

wo u l d be  u s ed i n  the  tank  farm.  T h i s des i gn m i n i m i zes  vap o r  l o s s e s and 

reduces  f i re r i s ks .  P r i mary p rotect i o n  wo u l d  be  p ro v i de d  by mob i l e  d ry 

chemi c a l  f i re ext i ngu i s hers  at the tank  farm . Schedu l ed i mp ro vements i n  

the ex i s t i ng wate r s upp l y  to the ta n k  farm s i te wo u l d a l s o  i nc rease  the 

f i re f i ght i ng capab i l i ty o f  the o n e  pumpe r p r e s e nt l y i n  use  at the re s e rve . 

The Navy ' s u n i t  ope rato r i s  a memb e r  o f  the Coop e rati ve Foam P rogram , 

ope rated by the Ke rn County F i re Departme nt , as are other  p rotect i o n  a n d  

re f i ne r i e s  i n  the area ; the capab i l i t i e s o f  th i s  area-wi de p rotect i o n  

s e rv i ce a re s hown i n  Append i x  N .  These  res o urces are c o n s i dered adequate 

to conta i n  f i re s i n i t i a l l y  a n d , mo st  i mp o rtantl y ,  to prevent  i nv o l vement 

o f  more than o n e  ta n k .  I n  th i s  re g i o n , the commo n p ract i ce i n  the event  

of  tank  farm f i res i s  to a l l ow tan k  conte nts to b urn i f  i n i t i a l  conta i n-

me nt i s  u n s ucce s s f u l  and  concentrat i ng the e ffo rt o n  p reve nti ng f i re 

s p read  to other  tan ks . 

On s i te p e rs o nne l wo u l d  b e  ab l e  to i de nt i fy a n d  l o cate any 

l ea kage and/or f i res  i n  the ta n ks , l i nes , o r  p ump s wi th i n  a few m i n ute s 

o f  the i r  o r i g i n .  The f i re c o ntro l p rogram fo r the re s e rve  wo u l d  i nc l ude 

acti o n s  for  the E l k H i l l s  Tan k  Farm , the LACT s tati o n , and  other  tanks 

wi th i n  the re s e rve . On s i te p e r s o n n e l  wo u l d  not i fy re s e rv e  f i re co ntro l 

p e rs o n n e l  a n d  wo u l d conduct  eme rge ncy tas ks ( e . g . , c l o s i ng down and  

i so l at i ng  f i re- i nvo l ved  areas ) .  B e rms wo u l d  i s o l ate i nd i v i d u a l  tanks  

and reduce  the s p read  o f  f i res wi th i n  the are a .  F i re s  i nvo l v i ng the 
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p ump stat i o n  wo u l d  be  i de nt i f i e d  by the f i re detect i o n  sys tem w i th 

s ub s equent contro l and exti ngu i s h i ng by Reserve  personne l . The p ump 

stat i o n  f i re detector wou l d  s h ut down a n d  i s o l ate the p ump from the tank  

farm a n d  ma i n p i pe l i ne i n  the event  o f  f i re .  Pump- s e a l , l e a k- detect i o n  

u n i ts wo u l d  i de n t i fy s e a l  l ea kage a n d  s h u t  down a n d  i s o l ate the p ump . 

The de s i gn wo u l d  conta i n  any o i l sp i l l ed w i th i n  the tan k farm . F o l l ow i ng  

s e i sm i c events , the tan k  farm system wo u l d  be  exam i ned  for  damage and  

p o s s i b l e  o i l  sp i l l age . 

B as i c  s p i l l  prevent i o n  meas u res  wo u l d  be  prov i ded  by i nd i v i d

u a l l y  d i k i ng  e ac h  tank  to h o l d 110 p e rce nt  o f  i ts capac i ty .  The d i ke s  

a n d  d i ked a r e a  wo u l d  be  p aved  o r  otherwi se  treated t o  m i n i m i ze e ro s i o n 

and  o i l s eepage i nto the g rou n d .  Manua l l y- op e rated dra i n age va l v e s  

wou l d  co ntro l re l ea s e  o f  any wate r from d i ked areas . 

The E l k H i l l s  Naval  Re s e rve  p r e s e nt l y has  both  a S p i l l  P re 

v e nti o n  Contro l and Cou nte rmeas ure P l an ( SPCC )  i n  c omp l i ance  wi th EPA 

req u i reme nts and a c o nti nge ncy p l an to i mp l eme nt  neces sary act i o n s  i n  

the event  o f  a sp i l l .  The  pre s e nt u n i t  ope rato r has  p repared s uc h  p l ans  

a n d  wo u l d  b e  re spons i b l e  for exte n d i ng such  p l a n s  to the  n ew tan k  farm . 

Coa l i nga Tan k Farm . The Coa l i nga Tan k Farm wo u l d a l s o  b e  

c o n s tructe d , u n d e r  th i s  p ropo s e d  routi ng , a t  the  term i n u s  o f  the  mai n 

l i ne ( M . P .  84) at Coa l i ng a .  Th i s  tank  farm wo u l d  b e  con structed to the 

s ame sta ndards  a s  the  o n e  at E l k H i l l s  and  wo u l d  fo l l ow the  s ame str i n

gent operati ng  s tandards , i nc l u d i ng p reparat i o n  o f  SPCC ' s  a n d  cont i nge ncy 

p l a n s . S upp l ementary f i re p rotecti o n  wou l d  b e  p rov i ded  by the c i ty and  

county j ur i s d i c t i o n s  adjacent  to th i s  tan k  farm (Appe nd i x  N ) . 

The  C oa l i nga Tan k Farm wou l d  a l so  be  l ocated near  the prop o s e d  

Coa l i nga  Cargo Port .  Acco rd i ng l y ,  an  app l i cat i on wo u l d  have  t o  b e  made 

through  the  Federal  Av i at i o n  Adm i n i s trat i o n  to i n s u re that the fac i l i ty 

does  not i mp i nge upo n  the s afety o f  the p ropo s e d  a i rpo rt . No  s e r i o u s  

c o n f l i cts are fo res e e n  a t  th i s  t i me .  
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1 3 . Oth e r  Fede ra l Acti v i t i e s 

Oth e r  maj o r  fede ra l l ands  near  the p ropo s e d  tan k farms and  p i pe l i ne 

route a re the E l k H i l l s Nav a l  Petro l e um R e s e rve  N o .  l a n d  N o . 2 .  As soc

i ated w i th the co nveyance  proj ect , the governme nt  has  b e e n  d i rected by 

Congre s s  ( P L  94- 258 ) to i ncrease  p roduc t i o n  from the E l k H i l l s  R e s e rve s .  

Add i t i o n a l  fac i l i t i e s  and  other  re l ated s upport and  tra n s p o rtati o n  

projects wo u l d  be  coo rd i nated wi th the p rqp os e d  c rude o i l  conveyance 

sys tem .  

O f  l e s s e r  magn i tude , the U . S .  Departme nt o f  Agr i c u l t u re ( So i l 

C o n s e rvati o n  S e rv i ce ) ,  i s  conduct i ng  a n d  has  co nducted so i l  s u rveys fo r 

we s tern  Kern , K i ngs , and  Fres no count i e s .  These  s u rveys a n d  s ub sequent  

co n s u l tat i o n  as s i s t i n  the p roper  deve l opme nt  o f  c u l t i vati on  and  i rr i ga

t i o n  i n  the c o u nt i e s .  The U . S .  Dep�rtme nt  of I nte r i o r  ( B u reau of Rec l a

mat i o n  and  F i s h  a n d  Wi l d l i fe S e rv i ce )  has  a s s i s ted  i n  the mas s i ve wate r 

s upp l y  and  d i s tr i b u t i o n  sys tems o f  the Wes t  Va l l ey and  i n  e ndangered 

w i l d l i fe stud i e s a l o n g  the we s tern  s i de o f  the San Joaqu i n  Val l ey .  

The U . S .  F i s h  a n d  Wi l d l i fe Serv i ce a n d  the Ca l i fo rn i a  Departme n t  o f  

F i s h a n d  Game ope rate reco v e ry teams fo r the e ndangered  b l u nt- n o s e d  

l eopard l i zard , C a l i fo rn i a  c o ndo r ,  and  San  J o aq u i n k i t fox .  T h e  tan k 

farms , p ump s tati o n s , and  p i pe l i ne wo u l d  l i e e i th e r  wi th i n  o r  near  to 

the ge nera l  d i s t r i b u t i o n a l  range s , c r i t i ca l  hab i tats , and  known n e s t i ng  

o r  de n n i n g  areas  o f  these  e ndangered spec i e s ( F i g .  2- 2 ) .  

The p ropo s e d  Coa l i nga C argo Port  near  the Coa l i nga ta n k  farm s i te 

wo u l d  be  ope rated under  the j u r i s d i ct i o n  o f  the Federa l Av i at i o n  Adm i n i 

s trati o n .  The Department  o f  I nte r i o r  ( B u reau  o f  Land Manageme n t )  contro l s  

some federal  l ands  a l o n g  the genera l  project  reg i o n , b u t  these  l ands  are 

l arge l y  west of the project  a rea  and  are not d i rect l y  i nv o l ved  i n  the 

proposed  project .  

1- 52 

• 

• 

• 

• 



• 

• 

• 

• 

• 

• 

I I .  E X I S T I N G  rn v r  RONMEN T  O F  
P ROPOSED  S I TE 





I I .  EX I ST I NG ENVI RONMENT O F  
P ROPOSED S I T E  

The  e n v i ronmental  sett i ng f o r  t h e  proposed  tan k  farms a n d  p i pe l i ne 

i s  q u i te s i m i l ar to that o f  many areas i n  the s o uthern  e n d  o f  the San 

Joaq u i n Val l ey .  The  va l l ey f l o or  i s  genera l l y  f l at wi th  a downward 

s l ope to the east  and north  ( the  l o ng ax i s  of the va l l ey ) . Low h i l l s  

are scatte red a l o ng  the f l a nk  o f  the Temb l o r Range and so uthern  porti ons  

o f  the D i ab l an Range . The  strong l y s easona l  c l i mate and  s umme rti me de

graded a i r qua l i ty are  re l at i ve l y  s i m i l ar acro ss  the  va l l ey and  a l o ng 

the pro j ect .  No p ere n n i a l  streams are l ocated a l ong  o r  near the proj ect 

area , a l though  the Coa l i n ga and  Coastal  (Ave na l ) Aqueducts are cro s s e d  

by t h e  p i pe l i ne .  The  Coal i nga Aqueduct forms the we stern p e r i meter  

( up s l ope )  of  the Coa l i nga Tank  Farm .  

The  b i ota o f  the pro j ect  area i nc l udes the typ i ca l  d e sert scrub and  

gras s l ands  of  the s o uthern  va l l ey that exte nd  i nto the upper  Sa l i nas 

Val l ey and  Carr i zo P l a i n s .  W i l d l i fe i s  scant , but  the e ndangered San  

Joaq u i n k i t fox and  b l u nt- nosed  l eopard l i zard are l ocated near the  

project and  occa s i ona l ly  v i s i t  the sto rage s i te s .  R i par i an  and  aquat i c 

b i ota are v i rtua l l y  n o nexi stent a l ong  the proj ect , but  some f i s h  l i ve  i n  

the  aqueducts . Arc haeo l og i ca l  and  other  c u l tura l  re so urces  are known to 

ex i s t i n  the general  area of the va l l ey b ut none we re fo u n d  a l o ng the 

p i pe l i ne ro ute o r  at the sto rage s i te s .  
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Land u s e s  genera l l y  i nc l ude petro l e um dev e l opment and product i o n , 

graz i ng o f  l i ve stoc k ,  dry c u l t i vat i o n ,  i rr i gated orc hards and  row crops , 

and trans portat i o n  ( e . g . , roads , h i ghways , p i pe l i nes , and  e l ectr i ca l  

transm i s s i o n l i ne s ) . The  tan k  farm s i te s  and  route l i e at l east 1 m i l e  

from the nearest town or  conce ntrat i o n o f  st ructured l a nd  u ses . The  

soc i oeconomi c e l eme nt  near the  proj ect l a rge l y  i nvo l ves  the overa l l 

eco nomy o f  the We st  Val l ey ( e . g . , K i ngs , F resno , and western  Ke rn 

count i e s ) .  The  p ro j ect does  not i nv o l ve  a de s i gnated rec reati o na l  area , 

a l though  the more gene ra l  aesthet i c  e n v i ro nment i nc l ude s prox i m i ty to 

E l k H i l l s Road , State H i ghway 41 , B i g  Tar Canyon Road , and I nterstate 5 

( roads de s i gnated for  the i r  sc e n i c  v a l ue ) .  

A re l ated factor to the proj ect and i t s sett i ng i nv o l ves the present 

trend o f  c hang i ng l and  u s e s  ( e . g . , range to farm i n g )  and  e n v i ronme ntal  

resources  b rought about d i rect l y  and i nd i rect ly  by the i ntroduct i o n  of 

i rr i gat i o n wate rs to the s o uthern  San  Joaqu i n  Va l l ey .  The  future s etti n g  

may i nvo l ve greater areas o f  c u l t i vat i o n and  i rri gat i o n  converted from 

ex i s t i n g  graz i ng and wi l d l i fe hab i tat .  S i m i l ar l y ,  the p roposed  Coa l i nga 

tan k  farm s i te has b ee n  l o cated wi th the recogn i t i o n of the p ropo sed  

deve l opme nt  of  the  Coa l i nga Cargo Port i mmed i ate l y  to  the east . The  

proposed  a i rpo rt wo u l d  convert the  ex i st i ng c u l t i vated s etti ng  to  i ndus

tr i a l  u s e s  ( next 10 to  15 years ) .  O l d  o i l f i e l ds i n  the Mc K i ttr i c k

B l ackwe l l s  Corner  areas and  Kett l eman and  G u i j arra l H i l l s  may dec l i ne i n  

p roduct i o n  ac t i v i ty a nd  s l ow l y  retu rn to graz i ng and  wi l d l i fe hab i tats . 

A .  Geo l og i ca l  R e sources  

1 .  P hy s i ography 

The  p roposed  s i tes  and routes l i e a l o n g  he border  o f  the Great 

Va l l ey and Coast  Ranges  geomorp h i c  prov i c es ( F i g .  2 -1 ) . Most  o f  the 

p i pe l i ne route c ro s s e s  near l y  f l at or  gent l y  s l op i ng a l l uv i a l  fans  and  

va l l eys . F rom the E l k H i l l s Tan k  Farm i n  B uena  V i sta Val l ey ,  the ma i n 
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Fi gure 2 - 1 . Geomorph i c  Features  Al ong E l k H i l l s/Coa l i nga 
Conveyance Sys tem.  

Source : Wood and Davi s ( 1 9 5 9 )  and Woodri n g , et  a l  ( 1 940 ) . 
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p i pe l i ne passes  a l o ng  the east  s i de o f  B uena  V i sta and  McKi ttr i c k  

va l l eys , across  the no rthwest  e n d  o f  E l k H i l l s ,  i nto Ante l ope P l a i n ,  

a l o ng the eastern edge o f  Pyram i nd H i l l s ,  through  Kett l eman P l a i n ,  a l o ng  

the eastern  edge o f  Pyram i d  H i l l s ,  through  Kett l eman P l a i n ,  ac ro s s  

P o l vadero Gap , a n d  a l o ng  the east  edge o f  G u i j arra l  H i l l s  t o  the 

Coa l i nga Tan k  Farm at the western edge o f  San Joaq u i n Va l l ey .  E l e va

t i ons  throughout mo st  of the ro ute range between  600 and 800 feet above  

sea  l ev e l . The  h i ghest  e l evat i on  a l o ng  the route 

l ,  1 50 feet a l o ng  the we stern  f l a n k  of E l k H i l l s . 

the Coa l i nga Tan k  Farm -- approxi mate l y  440 fee t .  

2 .  Strati graphy 

i s  app rox i mate l y  

The  l ow p o i nt i s  at 

The  geo l o g i c formati ons  exposed  a l ong  the p i pe l i ne route con s i s t of 

recent uncons o l i dated depo s i ts o f  a l l uv i a l  fans and P l e i stocene  and 

P l i ocene  age poo r l y  cons o l i dated s ed i ments i n  the h i l l s .  The  recent 

a l l u v i a l  fan  s ed i me nts we re depos i ted  p r i ma r i l y  by i ntermi tte nt  streams 

emerg i ng from the Coast Range s .  These  s ed i me nts cons i s t of grave l , 

s and , s i l t ,  and  c l ay ,  wi th f i ner- gra i ned s e d i ments  becom i ng  predom i nant  

further  away from  the mo unta i n s .  The P l e i stocene  and P l i ocene  sed i me nts 

we re depo s i ted  pr i mari l y  i n  s ha l l ow i n l and s eas , a l though  some fre s h

water beds  occur  i n  the P l e i stocene s e d i ments . A strat i grap h i c  c o l umn 

o f  the geo l og i c  format i o ns  a l ong  the route i s  s hown i n  Tab l e  2- 1 .  

3 .  Se i smo l o g i ca l  Features  

The  proposed  conveyance system paral l e l s  the topograp h i c and  struc

tural  features  of  the regi o n .  The San  Andreas  fau l t zone  l i es 1 8  m i l es 

we st  o f  the tan k farm s i tes  and  1 0  to 1 8  m i l es we st  o f  the p i pe l i ne 

route ( F i g .  F - 1 , Append i x  F ) .  A netwo rk  o f  bedro c k  fau l ts occur  i n  the 

Te nb l o r and  D i ab l o ranges w i th i n 4 m i l e s of the p i pe l i ne ro ute . Howeve r ,  

no known act i ve fau l ts have been  repo rte d i n  these  ranges ( J e n n i ngs , 

1 97 5 ) . The  c l o sest  known acti ve fau l t  i s  the B uena  V i sta fau l t about  
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GEOLOG I C  AGE 

Rec e n t  to 
Late P l e i s to cene 

Pl e i s tocene 

Late P l i ocene and 
P l e i s tocene 

Mi dd l e  to E a r l y  
P l i ocene 
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T a b l e 2- 1  

STRAT I G RAPH I C  U N I TS EXPOSED ALONG T H E  E L K  l l I L LS-CO/\L I NGA ROUTE 

FORMAT I ON NAME 

Al l u v i a l  fan depo s i ts 

O l der a l l uv i um 

T u l are Forma t i on 

S a n  Joaqu i n  and 
Etcheg o i n Forma t i on s  

DESC R I P T I ON 

Poor l y  sorted heterogeneous comp l ex of 
s i l t  and s a nd enc l os i n g l en s e s  and tongues 
o f  coarse s and a n d  gravel . Coarse 
edg e .  

Remnants  o f  ol d d i s sected s tream-terrace 
and a l l uv i a l fan depos i t s , mapped only i n  
the Kettl eman H i l l s  and Kreyenhagen H i l l s 
Reef R i dg e  areas . Compo s e d  c h i e f l y  o f  
s i l ty s and w i th o c ca s i o n a l  l en s e s  o r  
s t r i ngers o f  coarse sand a n d  grav e l . 
General l y  l es s  than 1 5  feet th i c k .  

U n c o ns o l i dated t o  poor l y  c o n so l i d a ted c o n 
t i nenta l depo s i ts , genera l l y  poo r l y  s o rted . 
P redom i n a n t l y  s i l ty mater i a l s  conta i n i ng 
l en s e s  and s t r i ngers of coarse sand a n d  
g r a v e l ; l oc a l l y  conta i n s t h i n  b e d s  o f  
a rg i l l aceous l imestone , marl , d i a toma c e o u s  
c l ay ,  mar l y  s i l t ,  gyp s i ferous d e po s i ts a n d  
t u f f a ceous mater i a l . T o p  of forma t i on 
i nd i s t i ng u i s h a b l e  from o v e r l yi ng Qf . 

San J o a qu i n  Form a t i on -- predom i n a n t l y 
f i ne - g r a i ned , part i a l l y  consol i d a ted s ed i 
m e n t s  o f  ma r i ne or i g i n ,  s i l ty s a n d s tone , 
s i l t  and c l ay w i th beds of sand/s ands tone 
and g r a ve l / c o ng l omera t e .  T h i n  l en s e s  of 
l imestone occur l o c a l l y  in u pper h a l f of 
forma t i on . Etcheg o i n Forma t i on -- S a n d 
s tone , cong l omerate ,  s i l ts tone and s ha l e  
o f  mar i ne or i g i n .  S h a l e i s  common i n  the 
El k H i l l s  area , b u t  genera l l y  a b s e n t  i n  
Ke t t l eman H i l l s  area . 

Source : \�ood and Dav i s  ( 1 959) , Maher et a l . ( 1 975 ) , and Wood r i ng et a l . ( 1 940 ) . 
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5 m i l e s s o uth o f  the E l k H i l l s  ta n k  fa rm s i te ,  h oweve r , movement a l o n g  

th i s  fau l t  i s  n o n s e i s m i c  fau l t  creep . A l though  severa l fau l ts a s s o c i 

ated wi th i n  the E l k H i l l s  are  b e l i eved  to have  fo rmed i n  Q uate rnary t i me 

o r  w i th i n  the l ast  1 . 5  to 2 m i l l i o n  years (Wood r i n g ,  et  a l . ,  1 940 ) and  

thus  a re c o n s i dered  potent i a l l y  act i ve (Je n n i ngs , 1 975 ) , there i s  no  

ev i de nce that these  fau l ts wo u l d c o n s t i tute a rupture haza rd to the 

p i pe l i ne .  The se  fa u l ts are l ocated wi th i n  a h a l f m i l e  we st  o f  the 

p i pe l i ne route near  M . P .  1 0 .  No s u rface exp re s s i o n o c c u rs a l o n g  the 

route o r  at the s i te s . 

E s t i mate s o f  s e i sm i c  eve nts and  force (Appe nd i x  F )  s ugge s t  that a 

tremor p roduc i ng a peak  h o r i zo nta l ground  acce l e rat i o n  o f  0 .  1 5g to 0 . 2g 

( acce l e rat i o n  o f  gra v i ty ,  3 2 . 2 ft/sec/ s e c )  cou l d  be  expected d u r i ng  a 

25-year rec u r rence  p e r i o d  and  0 . 3 g for a 50-year e v e n t .  The e s t i mated 

max i mum l e ve l of v i b ratory g ro u nd moti o n  that co u l d  b e  expected a l o n g  

t h e  route wo u l d  be  a p e a k  h o r i zonta l ground  acce l e rat i o n d u r i ng  a major  

earthquake a l ong  the San  Andreas fa u l t . 

The  p i pe l i ne route and  tank  farm s i te s  are l ocate d o n  near ly  l ev e l  

terra i n  w i th n o  s i g n s  o f  l ands l i de s . M i nor  l ands l i de potenti a l  may 

ex i st  a l o n g  the b a n ks o f  stream was h e s  that i ntersect the p i pe l i ne 

route . The s o i l s  and  s h a l l ow u n de r l y i ng  geo l og i ca l  format i o n s  are 

genera l l y  compact and d ry ,  except where c u l t i vat i o n  has  a rti f i c i a l l y  

i ntroduced i rr i gati o n  waters i n  l i m i ted  quant i t i e s .  T h e re fo re , l i tt l e 

pote nt i a l  e x i sts  for v i b ratory dens i f i cati o n  ( i . e . , compact i on and  

sett l eme nt du r i ng  se i sm i c eve nts ) o r  l i q ue fact i o n .  The  movement o f  

ground  by s e i sm i c  l urc h i ng i s  genera l l y  restri cted to t h e  l arge c h a n ne l s  

o r  s l op e s , whe re the m a i n p i pe l i ne wo u l d  c ro s s  the we st  e n d  o f  E l k H i l l s 

a n d  severa l  maj o r  channe l s ( e . g . , Zapato C h i no Creek  a n d  Lo s Gatos 

Cree k ) . 
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4 .  N o n s e i sm i c Hazards 

Potenti a l  n ons e i sm i c hazards or  con strai nts to the construct i o n  and 

mai ntenance of  a p i p e l i ne to Coa l i nga i nc l ude l and s ub s i dence , eros i o n 

or  scour i ng  at stream cross i ngs , corro s i v e so i l s ,  and  s l ope i n stab i l i ty .  

Because  the s e d i me nts a n d  r o c k  a l ong  t h e  p i pe l i n e route are u nconso l i date d 

or  poor ly  con so l i dated , excavat i o n  prob l ems are u n l i ke l y .  

Land S u b s i dence . A l though  l and  s ub s i dence  has  occ urred through

out  much  of  the s o uthwestern San Joaq u i n Val l ey ,  i t  has not been  docu

mented i n  the  areas  a l o ng  the p i pe l i ne route  except for  one  m i nor  excep

t i o n .  The northernmost end of  the p i pe l i ne ( i . e . , north o f  Po l vadero 

Gap , Fres no C ounty) , i nc l ud i ng the proposed  Coa l i nga Tank Farm , l i es  

near the western  edge  of  a l arge area  of  s ub s i dence . S u b s i dence of  

abo ut l foot or l e s s  has  been  meas ured i n  th i s  area  dur i ng the per i o d  

1 943 t o  1 946 ( Bu l l ,  1 97 5 ) . T h i s  s ub s i dence  a l most  ent i re l y  h a s  been  due 

to w i thdrawal of  groundwater for agri c u l tura l  i rr i gati o n .  I n  addi t i o n , 

s ub s i dence of  about  0 . 26 feet , due to wi thdrawal o f  petro l e um from the 

Coa l i nga o i l  f i e l d ,  has been  meas ured i n  the Anti c l i ne R i dge Area j u s t  

w e s t  of  t h e  proposed tan k  farm . S u b s i dence  due  t o  hydrocompacti o n  has  

occurred i n  many of  the smal l a l l uv i a l fans a l o ng the western  edge of  

the San Joaqu i n  Val l ey ,  but  no p u b l i s h ed docume ntati o n  of the p h e nome non  

or  the p otenti a l  for  i ts occurrence exi sts for  the  Coa l i nga p i p e l i ne 

route . T h i s does  not mean , however , that the  potenti a l  for  hydroc ompac

ti o n  does not ex i s t  a l ong the p i p e l i ne ro ute . 

Eros i o n .  The  p i pe l i ne co u l d be  s ub j ected to eros i o n or  s co ur

i ng at s tream cro s s i ngs , b ut protecti ve  meas ure s , s uc h  a s  b uryi ng  the 

p i p e l i ne be neath the scour grade of  the stream , wou l d be emp l oyed .  The  

s treams  i n  th i s  port i o n  of  Ca l i forn i a are i ntermi tte nt i n  f l ow ,  w i th  

most  o f  the year l y  f l ow occurr i ng i mmedi ate l y  after  wi nter s torms . The  

s o i l s  a l o ng the  p i pe l i ne route are genera l l y  sandy or s i l ty and thus  

s u b j ect to  easy eros i o n ,  however , the re l at i ve f l atne s s  of  the  top o

grap hy a l ong  the mai n p i pe l i ne ro ute great l y  reduces the potenti a l  for 

ero s i o n  . 
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Corro s i ve So i l s .  The  s o i l s  a l ong  the  p i pe l i ne route are 

genera l l y  co n s i dered o n l y  mode rate l y  corros i ve to b u r i ed , unpro tected 

steel  p i pe .  Neverthe l es s , the  e nt i re p i pe l i n e wo u l d be  p ro tected from 

po s s i b l e corros i o n by a res i stant coat i ng .  

5 .  M i nera l  R e s o urces  

M i n era l  re s o urces  that have been recov ered  i n  the  v i c i n i ty of  the  

p i pe l i ne ro ute i nc l ude petro l e um , gyp s um , sand , and  grave l .  Severa l  

maj o r  o i l f i e l ds  a n d  n umero us  smal l e r f i e l ds have been  deve l oped  

throughout the l ength of  the  p i pe l i ne ro ute . The  maj o r  f i e l ds are , from 

n o rth to s o uth , C oa l i nga East  Exte n s i o n , Kett l eman No rth Dome , N orth 

B e l r i dge , S o uth  Be l r i dge , Cymr i c ,  Mc K i ttri c k ,  and  E l k H i l l s . Gyp s um i n  

the form o f  gyps i te (an  i mpure , ea rthy m i xture o f  gyp s um , sand , s i l t , 

and c l ay that has  formed at o r  near  the s u rface ) has b e e n  re covered  i n  

l a rge amo unts  from the  a l l uv i a l depo s i ts i n  the  Aven a l  Gap and  the  west  

s i de o f  Kcttl eman H i l l s ,  the west  s i de of  Lost  H i l l s ,  and  i n  the  

Mc K i ttr i c k  area . Other  sma l l e r depo s i ts of  gyps i te occur  near B l ackwe l l s  

Co rner and near C oa l i nga . As o f  1 9 62 , th i s  area wa s the  l a rge s t  p roduce r 

o f  gyps i te i n  the U n i ted State s .  Near l y three- fourths  o f  a l l gyps i te 

produced  i n  Ca l i fo rn i a  came from the  depo s i ts i n  Kern C o u nty .  The  

gyp s i te i s  s o l d  p r i mari l y  i n  b u l k fo r use  as a s o i l c o nd i t i o n e r .  The  

uncon s o l i dated a l l uv i a l fan depo s i ts ,  as  we l l  as  porti o n s  of  the  poo r l y  

cons o l i dated sand  a n d  grav e l  beds , are poten t i a l  s o u rces  o f  aggregate . 

A d i atomaceous  wh i te s i l ty c l ay bed  near the b ottom o f  the  T u l are For

mat i o n has  been  prospected fo r F u l l e r ' s earth  a l o n g  the  we s t  f l a n k  o f  

North Dome , Kett l eman H i l l s ,  b u t  n o  rec o rd o f  product i o n  e x i sts . 

6 .  S o i l s  

S o i l s  a l o ng  the  p i pe l i ne route and at the ta n k  farm s i tes  ge nera l ly  

cons i s t of  we l l - dra i ned  l oams o r  sandy l oams . T he  s o i l s  o f  the  n ear ly  
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f l at p l a i n s  cons i s t p r i mar i l y  o f  the Panache  A s s o c i ati o n .  T he se  s o i l s  

have mode rate natural  ferti l i ty and , when i rr i gated , are rate d as C l ass  I 

s o i l s  i n  the U . S .  So i l  C o n servat i o n  Serv i ce Land Capab i l i ty rat i ng  

sys tem . The  areas  o f  gent l y  s l op i ng a l l uv i a l fan s  and  l ow h i l l s  under

l a i n  by the  T u l are Fo rmat i o n  are covered  by s o i l s  o f  the Panache  A s s oc i a

t i o n  ( 2% to 5% s l ope s ) .  These  s o i l s  a l s o  have mode rate natura l  ferti l i 

t i e s  and  are rated as C l ass  I I  s o i l s  when  i rr i gate d .  The  s o i l s  occupy i ng 

the  u p l and  areas a l o n g  the p i pe l i ne route are p r i mar i l y  o f  the  Kett l eman 

A s soc i at i o n ( 1 5% to 50% s l ope s ) .  These  s o i l s  have mode rate natural  

ferti l i ty ,  but  because  of  steep s l opes  and  the potent i a l  for  e ro s i o n 

these  s o i l s  are rated C l as s  VI I . 

7 .  U n i q ue  Geo l og i ca l  Feature s  

F re s hwater  a n d  mar i ne fos s i l s ,  p r i m ar i l y  mo l l us ks , a r e  ab undant i n  

severa l  s trata a l o ng  the p i pe l i ne route . The  mo l l u s ks o f  the l owe r 

Tu l are Fo rmati on  rep re sent  the l arge st  known P l i ocene  fres hwater fauna 

o n  the Pac i f i c  Coast .  Other fos s i l s  conta i ned i n  the T u l are Format i o n  

i nc l ude mar i ne mo l l u s ks ,  d i atoms , and  fragmentary f i s h  rema i n s .  The  San  

Joaq u i n ,  Jaca l i to s , and  Etchego i n  F o rmat i o n s  conta i n mari n e  mo l l u s ks ,  

sand  do l l ars , d i atoms , f i s h  remai n s , bone  fragments o f  mari ne  and  l a nd  

mamma l s ,  and  l and  p l ant l eaves . 

B .  A i r R e sources  

l .  C l i mate 

The c l i mati c  

and  p hotochem i ca l  

paramete rs that  are i mpo rtant i n  determ i n i n g genera l  

p o l l ut i o n  potenti a l  are wi nds , m i x i n g  depth s , and  

s u n s h i ne .  S ummer wi nds  i n  the  San  J o aq u i n  Val l ey are  dom i nated by a 

l i g ht , prevai l i ng no rthwe s ter l y  f l ow caused  by the  s em i p e rmanent h i gh 

pre s s ure system and  by the f l ow o f  mari ne a i r  from the ocean  through  the  

Sac rame nto- San Joaq u i n De l ta area .  M i x i ng  depth  i s  the depth  o f  the  
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l ayer o f  a i r  be neath the i nvers i o n l eve l . D u r i ng  the s umme r ,  a pers i s 

tent i nvers i o n ex i s ts i n  the San Joaqu i n  Val l ey betwe e n  l , 600  and 2 , 000 

mete rs ( 5 , 200 to 6 , 600 feet ) above sea l eve l . N i ght  and  ear l y mo rn i ng 

i nvers i o n he i ghts are genera l l y  l ower b ut u s ua l l y  r i s e  or d i s s i pate w i th 

the h eat o f  the s u n .  S u n l i g ht d ur i ng the s umme r months  i s  ab u ndant i n  

the San  Joaq u i n Va l l ey because  o f  the p re s e nce  o f  a pers i s tent  h i gh

pre s s u re are a .  D u r i ng the s umme r , the l i ght  wi nds , ab undant s u n l i g ht , 

and  s ha l l ow m i x i ng depths l ead to the accumu l at i o n  o f  hyd roca rbons  and  

p hotochem i ca l  p o l l ut i o n .  

A mo re deta i l ed treatment o f  the S a n  Joaqu i n  Val l ey c l i mate a s  i t  

re l ate s t o  a i r po l l ut i o n i s  presented i n  Appe nd i x- G .  

2 .  A i r  Qua l i ty 

A i r emi ss i o n s  and amb i ent  a i r q ua l i ty are present ly  reg u l ated by a 

comb i nati o n  o f  Federa l , s tate , and l oca l  agenc i e s (Appe n d i x- H ) .  The  

mo st  s i gn i f i cant reg u l at i on s  for  petro l e um projects  i nc l ude : 

o New S o u rce Rev i ew p rocedures  ( i nc l u d i ng Prevent i o n o f  

S i gn i f i c ant Dete r i o rati o n )  a n d  New Source  Pe rfo rmance 

standards of the  U . S .  E n v i ro nme nta l Protect i o n  Agency 

o The  A i r Q ua l i ty Mai ntenance  P l a n n i ng e ffort c u rrent underway 

i nvo l v i ng Federal , state , and  l oca l  e nt i t i es  i n  the San  

Joaq u i n  Va l l ey 

o The  nat i o na l  and  state amb i ent  a i r q ua l i ty s tandards 

0 The  New Source  Rev i ew procedures  propo sed  by the State A i r 

Re s o urce  Board 

o Em i s s i o n l i m i ts and contro l s  req u i red by l oca l  A i r P o l l ut i o n  

Co ntro l D i str i cts 
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Nat i ona l  amb i ent  a i r q ua l i ty standards have been  promu l gated for  

the  fo l l owi ng p o l l utant s :  carbon  monoxi de , s u l f ur  d i oxi de , s uspended  

part i c u l ate s , n i trogen d i oxi de , nonmethane hydrocarbon s , and  photo

chem i cal  oxi dants . The  l atter po l l utant i s  of  part i c u l ar concern be

cause i ts h i gh concent rati ons  are a s i g n i f i c ant prob l em i n  the  San  

Joaq u i n  Val l ey .  Ox i dants form as a re s u l t  o f  comp l ex react i o n s  betwe e n  

react i ve  hydrocarbons , n i trogen  oxi des , and  s u n l i gh t .  The  project 1 s  

p r i mary em i s s i o ns  wo u l d be  hydro carbons  and , c o n s equent l y ,  i mpacts o n  

exi st i ng oxi dant concentrat i ons  wo u l d  be  the  pr i mary concern . 

The  Nat i ona l  Amb i e nt A i r Qua l i ty Standard for  oxi dants i s  exceeded 

o n  a s ub s tant i a l  number of  days (93 i n  Baker s f i e l d  dur i ng  1 97 5 )  i n  the  

San  Joaq u i n Va l l ey .  The  trend s i nce 1 97 1  has general l y  been  i n creas i ng .  

T h e  1 97 5  data s how a n  apparent l arge decrease , b u t  th i s repre s ents a 

ca l i b rat i o n  c hange i n  the i n struments and  not i mproved a i r qua l i ty .  

Ge neral  oxi dant conce ntrat i ons  are h i gher  i n  the  eastern and  southern  

port i ons  o f  the  va l l ey .  Recent stud i es  by the  Ca l i forn i a A i r Resources  

Board (ARB )  s howed that  ox i dant conce ntrat i o n s  i n  non urban  areas  s o uth  

o f  Bakers f i e l d can  be  h i gher  than  those  concentrati ons  meas u red  at the  

stat i o n  i n  Bake rs f i e l d .  The  ARB study al s o  s h owed that oxi dants and  

po s s i b l y  other  po l l uta nts caused  s i gn i f i cant damage to  crops  i n  the  San  

Joaq u i n Val l ey .  

Em i s s i o n contro l s ,  espec i a l l y  o n  automob i l e s ,  are expected to re

duce oxi dant conce ntrat i ons  i n  the San Joaq u i n  Val l ey i n  the  near future . 

Popu l at i o n  and  automob i l e  u se  w i l l  i ncreas e , howev e r ,  and total  em i s 

s i on s  w i l l  catch  up w i th the  contro l s b e ne f i t ,  as s um i ng exi st i ng tech

no l ogy .  S u l fur  d i oxi de  s o urces  are expected to i ncrease  i n  the future , 

due  pr i mari l y  to i ncreased  repl aceme nt of  natural  gas - dr i v e n  p umps by 

fue l  o i l dr i ven  p ump s and new steam i nj e ct i o n  u n i ts at rec l a i me d  o i l 

f i e l ds  . 
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A more deta i l ed d i s c u s s i o n  o f  the San  Joaqu i n  Va l l ey a i r e n v i ron

ment i s  pres e nted i n  Appe n d i x  I .  

C .  No i s e 

The  re s u l ts o f  a no i s e s u rvey ( URS , 1 976 ; Append i x  J )  and  an 

ana lys i s  of topograp h i c  map s i nd i cate that the E l k H i l l s  and  Coa l i nga 

tan k  farm s i te s  have no i s e l eve l s  typ i ca l  of a w i l derne s s/rura l  e n v i ron

me nt .  S i m i l ar l y  n o i se  l eve l s  a l o ng  the p i pe l i ne route are c haracte r i s 

t i c  o f  those  fo u n d  i n  w i l derness/rura l  areas except at s evera l  i ndustr i a l  

s i tes  ( e . g . , p ump i ng stat i o n s , cotton g i n s )  where h i gher  n o i se  l eve l s  

ex i s t .  State H i g hway 33 rep resents  a maj o r  bac kgro u nd  no i s e s o u rce  ( up 

to 58 dBA at 1 00 feet from the road) a l o ng 3 5  m i l e s o f  the p i pe l i ne 

route . 

D .  Wate r Resources  

The  e nt i re E l k H i l l s/Coa l i nga Conveyance  System wo u l d be  l ocated 

wi th i n  the b o u nda r i e s  of the  T u l are Lake Bas i n . Th i s  bas i n  i s  e s s en 

t i a l l y  c l o s e d , except fo r occa s i o na l  s u rface and  s u b s u rface outf l ows to 

more northern  bas i n s .  S u rface and  gro u ndwate r  f l ows w i th i n  the bas i n  

converge  towa rds the bas i n ' s  c entral  va l l ey f l o or .  I n  t he  pas t ,  t h i s 

convergence  res u l ted  i n  the deve l opme nt o f  severa l  l a rge l a ke s ( e . g . , 

T u l are , B uena  V i sta , and  Ke rn  l a kes ) .  Howeve r ,  ups tream d i vers i o n s , 

heavy grou ndwate r  p ump i ng ,  and  h i gh evaporat i o n rates have h e l ped  to 

reduce these  l a ke s  to the i r  p re sent  status  as e s sent i a l l y  dry l a kebeds . 

Wh i l e  the water re s o urces  o f  the bas i n  are q u i te l a rge and  the 

c urrent ut i l i zat i o n rate s h i gh ( Append i x  K ) , the project reg i on has  

re l at i v e l y  l i m i ted  water re s o u rce s .  Le s s  than 6 percent o f  the ba s i n ' s  

tota l s u rface f l ow o r i g i nates from th i s  we stern  reg i on ( o n l y  1 9 , 500 acre

feet/yea r ) .  Th i s  f l ow occurs  e nt i re l y  i n  the form o f  i nterm i ttent 

streams that have s u s ta i ned  f l ows o n l y  d ur i ng  and  i mmed i ate l y  afte r 
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per i ods of  heavy pre c i p i tati o n .  These  s u rface f l ows s e l dom reach the 

v a l l ey f l o or ; i ns tead , they perco l ate rap i d l y  i n  the i r  s treambeds . T h i s 

prov i de s  the p r i mary s o urce o f  rec harge for  We s t  Va l l ey ground  wate rs . 

The quant i ty o f  water present i n  the wests i de ground-wate r system , 

howe ve r , appears to be q u i te l i m i ted .  

Heavy p ump i ng for  i rr i gat i o n has  s u b s tanti a l l y  l owe red l oca l  wate r 

l eve l s .  P re s e nt wate r tab l e  l ev e l s range i n  depth from 1 00 to 400 feet 

be l ow the l and s urface ( Ca l i forn i a  Department o f  Wate r Re sources , 1 97 5 ) . 

A l though  l i tt l e data ex i st about  the q ua l i ty o f  the ground water , what 

are avai l ab l e i nd i cate that the q ua l i ty of  We s t  Va l l ey wate rs i s  

genera l l y  poo r .  S u rface f l ows have total  d i s s o l ved  s o l i ds conce ntra

t i o n s  i n  exces s  of  3 , 000 mg/£ ( Ca l i forn i a  State Wate r Re sources  C o ntro l  

Board , 1 975 ) .  The  causes  o f  t h i s degradat i o n  i n  q ua l i ty are  n ot  com

p l ete l y  known , but natural  and  arti f i c i a l  factors contr i b ute to the l ow 

q ua l i ty of  both  s urface and  ground  wate rs ( e . g . , evaporat i o n , s o i l and  

bedro c k  l each i ng ,  exce s s i ve pump i ng ,  c rop evapotransp i rati o n ,  and  

i rr i gat i o n  l eachate ) . 

The most  i mportant wate r re s o urce  travers e d  by the project i s  

n e i ther  s u rface nor  ground  water but rather  i mp orted wate r .  The C a l i 

forn i a  Aqued uct ge nera l l y  paral l e l s  the p i pe l i ne route and  s upp l i e s 

annua l l y  more than 500 , 000 ac re- feet of  h i gh q u a l i ty wate r to the 

general  T u l are Lake Ba s i n .  Two l atera l s o f  t h i s aqueduct are crossed  by 

the proposed  p i p e l i ne :  the Coasta l  ( o r  Ave na l ) Aqueduct near D ev i l s  D e n  

( M . P .  49- 5 0 )  and  the  Coa l i nga Aqueduct n e a r  Los  Gatos C r e e k  ( M . P .  8 1 ) . 

E .  B i o l og i ca l  R e sources  

l .  Vegetat i o n  

The  domi nant vegetat i ona l  a s s oc i at i o n  that wo u l d b e  trave rsed  by 

the project  i s  the Lower Sonoran gras s l a nd .  Severa l  s treams w i th  
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r i par i an and  s treambed  vegetat i o n c ro s s  the gras s l and  at var i o u s  l oca

t i o n s  a l o n g  the p i pe l i ne ro ute . The  general  characte r i st i cs  of these  

commu n i t i e s  are d i s c u s s ed  i n  Append i x  L .  Less  prec i p i tat i o n  i n  the 

So uth Va l l ey ( E l ford , 1 970 ) has resu l ted i n  a vegetat i o na l  grad i ent  from 

the s o uthern  to the  northern  end  o f  the p i p e l i ne route . The  ground  

cover  i n  the  gras s l ands i s  much  mo re s pars e o n  and aro u n d  E l k  H i l l s  than  

near Coa l i n ga . F u rthermore , gras s e s  c on st i t ute a much  l a rger p roport i on  

o f  the gro u n d l aye r  ve getat i o n at  the northern  end  o f  the ro ute than they 

do f urther  s o ut h , where red- stemmed f i l aree ( E rod i um c i c utari um ) i s  

dom i nant .  S i m i l a r l y ,  the r i par i an assoc i at i on s  near Coa l i n ga i nc l ude 

characte r i st i c  r i par i an spec i e s , s u c h  as  the F remont cotto nwood  ( Popu l u s 

F remo nt i i )  and other  p l ants typ i c a l  o f  mo i ster  re g i o n s  i n  the n orthern  

part of  the San J oaq u i n  Val l ey ,  whereas  the streams i de vegetat i o n  near 

E l k H i l l s i s  on l y  a denser assoc i at i on  o f  the s u rround i ng gras s e s , 

forb s , and  s h rub s . 

H uma� acti v i t i e s have s ub stant i a l l y  mod i f i ed the vegetat i on  a l o n g  

t h e  p roposed  pro j e c t .  M o s t  nat i ve  vegetat i o n  north o f  B l ac kwe l l s  Corner  

has been  de s troyed and rep l aced  by  cro ps ; much  o f  the rest  i s  heav i l y  

grazed .  G raz i ng h a s  had two noti ceab l e  e ffects . Common  s a l tb u s h  

(Atr ip l ex po lycarpa ) ,  the dom i nant s h rub  i n  the s o uthern port i o n  o f  the 

project area , i s  a h i gh l y  des i rab l e  b rows e p l ant  for  l i ve stoc k ,  and  

ove rgraz i ng has e l i m i nated i t  from much  of  i ts former  range throughout 

the San  Joaqu i n  Val l ey ( S a n kary and Barbou r ,  1 9 72 ) . Overgraz i ng has  had 

a s i m i l ar e ffect o n  th i s  p l ant i n  the northern port i o n  of the propo s ed 

proj ect . G raz i n g has  a l so e nhanced  the sp read throughout  the area o f  

i n troduced p l ants , s uc h  a s  red- stemmed f i l a ree . 

Anothe r  aspect o f  h uman i n f l uence  o n  the reg i o na l  vegetat i o n appears 

to b e  the  ab i l i ty of the sma l l b erms a l o n g  road s and  p i pe l i ne s  to trap 

the w i nd- d i spersed  seeds  of Ru s s i an t h i st l e or tumb l eweed  ( Sa l s o l a  

kal i ) . D e n s e  co l o n i e s  o f  th i s  undes i rab l e  spec i es have become e s tab

l i sh ed i n  many p l aces  and c reate new centers  of d i spers i o n o f  the 

p l ants . 
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Local  var i at i o n  i n  vegetati o n i s  most  prono unced  towards the  

so uthern  end  o f  the  project  area , where l ac k  of  mo i s ture s evere ly  l i m i ts 

p l ant growth .  D i fferences  i n  topograp hy , s had i ng , and  p roxi m i ty to 

water are ref l ected i n  the de n s i ty and compos i t i o n of vege tati o n .  I n  

the  s hade produced  by a s a l tb us h  p l ant and  o i l f i e l d  fac i l i ti es ,  gras ses  

were  frequent l y  obs erved to  be  green  and  i n  f l ower , whereas t he expo sed  

vegetat i o n  a few i nc h e s  away was dead or dormant .  North- fac i ng roads i de 

berms were u s u a l l y  c overed w i th  var i ou s  gras ses  and  forb s , wh i l e  the  

s o uth  s l ope s  rece i ve more  s u n l i ght and s uppo rted l i ttl e or  no  vegeta

t i o n .  S u c h  d i fferences  may reduce the  coverage and product i v i ty o f  

p l ants o n  t h e  so uthwes te r l y- fac i ng  s l opes  o f  E l k H i l l s wh i l e  i ncreas i ng 

cov erage and  product i v i ty o f  northe r l y- fac i ng s l opes  north  o f  Mc K i ttr i c k .  

N o  rare and endangered p l ant spec i e s have been  o b s e rved o r  reported 

o n  the p ropo s ed p i p e l i ne route . A popu l ati o n  o f  cotton e r i ogonum  

( E r i ogo n um go s syp i num ) , wh i c h  i s  c o n s i dered rare and e ndangered ( Powe l l ,  

1 974 ) , has  b e e n  repo rted approxi mate l y  one- ha l f mi l e  north o f  the  p ro

posed  tank farm s i te at E l k H i l l s  ( Ca l i forn i a  Nati ve  P l ant Soc i ety ,  

1 9 7 6 )  . 

F i e l d  stud i e s  for  t h i s p roj ect area were performed i n  the  ear l y  

fa l l o f  a n  except i ona l l y  dry year ( November 1 976 ) , a l though  some rai n 

had preceded f i e l d obs ervati o n s  and s t i m u l ated new growth . However , a 

greater number o f  i dent i f i ed p l ant spec i e s and  g reater u nderstand i ng  of  

the  e co l og i ca l  proce s s e s  c o u l d  be  deve l oped when  growi ng  cond i t i o n s  

become more favo rab l e  . 

2 .  Wi l d l i fe 

The  wi l d l i fe compo s i t i o n  i n  the  proposed proj ect area i nc l udes  ( l ) 

two endangered spec i es ,  ( 2 )  l arge popu l at i on s  o f  re l ati v e l y  u nd i sturbed  

wi l d l i fe ,  and  ( 3 )  nonnat i ve  and  d i stu rbance- to l erant w i l d l i fe i n  d i s

t urbed h ab i tats and h i gh l y  d i sturbed w i l d l i fe found near c u l t i vated and 
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other  d i s rup t i ve l an d  u s e s  ( e . g . , h i ghways , p ump s tati ons , and  agro

i ndustr i a l  b u i l d i ngs ) .  The  two e ndange red spec i e s , the b l unt- nosed  

l e opard l i za rd and  the  San  Joaqu i n  k i t fox , and  the  other  wi l d l i fe a l o n g  

t h e  c orr i do r a r e  l i s ted i n  Append i x  M .  The tu l e  e l k r e ser se  a rea  i s  

l ocated o uts i de o f  the  project  area ( F i g . 1 - 4 ) . The l oca l  d i str i b ut i o n  

o f  w i l d l i fe genera l l y  re l ates to the  type o f  hab i tat a n d  dens i ty o f  

vegetat i o n (App e n d i x  M) . The eco l o g i ca l  re l at i o n s h i p s  o f  wi l d l i fe 

i nv o l v e :  ( l )  the ve getati on  wh i c h i s  u s e d  a s  food o r  wh i c h p ro v i des 

s he l te r ;  ( 2 )  the  other a n i ma l s w i th wh i ch parti c u l ar an i ma l s may compete  

o r  exc l ude ; and ( 3 )  the  prey a n i ma l s o f  the carn i vores  and  rap tors . 

The  San  Joaq u i n ki t fox and  the  b l unt- nosed  l eopard l i za rd a re 

federa l l y  and  s tate- protected en dangered spec i e s .  The  fox i s  known to 

v i s i t  or res i de a l o ng  the ent i re p roject  area , whi l e  the l i zard i s  known 

from near Taft and  B l ackwe l l s  Corner  and  may be expected at M . P .  0 -37 , 

5 1 - 58 , and  60-72 . As i nd i cated i n  F i gure 2 -2 , the E l k H i l l s  Re s e rves  

have  been  i nc l uded i n  the  recommended c r i t i ca l  hab i tat for  the San  

Joaqu i n  ki t fox . Under  the d i rect i o n  o f  the U . S .  F i s h  and  W i l d l i fe 

S e rv i ce ,  the  Ca l i fo r n i a  Depa rtme nt o f  F i s h  and  Game i s  parti c i pat i n g o n  

the S a n  Joaq u i n k i t  fox recovery team . Th i s  team wi l l  b e  recomme ndi ng  

severa l  areas fo r i nc l us i o n as 1 1 c r i t i ca l  hab i tats 1 1  for  the  k i t fox  and  

these  areas  i nc l ude N P R- 1 and N P R- 2 .  The  p roposed  E l k H i l l s Tan k  Farm 

i s  l ocated w i th i n  o ne  o f  t he se  hab i tat areas  and the  p roposed  p i pe l i ne 

pas ses  th rough  porti ons  o f  the  hab i tat area as  s hown o n  F i gure M- 1 and  

d i s c u s s e d  be l ow .  C r i t i ca l  areas  fo r the  b l unt- nosed  l e opard l i z ard 

i nc l ude the  general  a rea  o f  E l k H i l l s to B l ackwe l l s  C o r n e r .  Fe dera l  

regu l at i o n s  and  gu i de l i ne s  p rov i de for  the  p rotecti o n  and  ma i ntenance  o f  

t h e s e  spec i e s .  

The  b l ack- ta i l ed j ac krab b i t ,  b r u s h  rab b i t ,  t u rt l e dove s , q ua i l ,  and  

pheasant  are the o n l y  ab undant  game spec i e s i n  the  pro j ect  a re a .  The  

rac coo n , b adge r , spotted and  str i ped s ku n ks , and  bobcat are the  maj o r  

furbearers  i n  the  a re a .  T h e  other  ve rtebrates i n  the p roj ect a rea  fo rm 
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Mi l es 

F i g u re 2- 2 .  Di s t ri but i on o f  Endangered Wi l dl i fe S pec i es 
Al ong E l k H i l l s /Coal i nga  Corri dor .  

Source : Ca l i fo rn i a  Department of  Fi s h  and Game , 1 97 6 ,  1 97 7 .  
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a commu n i ty q u i te s i m i l ar to that wh i c h  ex i s ts throughout  the San  

Joaqu i n  Va l l ey ,  e spec i a l l y  s outh of  Fre s n o .  

W i l d l i fe i n  t h e  p roj ect area are as soc i ated w i t h  spec i f i c  type s  o f  

hab i tat i n  the p ro j ect area : a l ka l i f l ats , d e sert scrub , g ras s l ands , 

r i par i an woo d l and , and  c u l t i vated f i e l ds and  orchards . A l though  the 

l i s t  of spec i e s  fo r the p ro j ect  a rea and South  San  Joaqu i n  Va l l ey i s  

sma l l e r than tho s e  from den ser  vegetat i o n o f  forest and  c haparra l , 

severa l  i mpo rtant wi l d l i fe spec i e s  are restr i cted to these  natura l 

hab i tats (e . g . , the  b l unt- no s ed l eopard l i zard , San  J oaq u i n k i t  fox ) o r  

are a t  the i r  s o uthern- o r  n orthern-mo s t  range l i m i ts ( e . g . , S a n  J oaq u i n 

ante l ope  ground  s q u i rre l , poc ket mo us e , and kangaroo rat ) . Many b i rds  

o n l y  v i s i t  th i s  area d ur i n g  the w i nter- sp r i n g  months  whe n  vegetat i ve 

p roduc t i v i ty i s  mo s t  abundant .  

The  p roposed  s i te for  the E l k H i l l s Tan k  Farm p ro v i des  hab i tat for  

an open  scrub  w i l d l i fe commun i ty con s i s t i ng of  kangaroo rats , poc ket 

m i ce , ground  s q u i rre l s ,  the k i t fox , s evera l  rapto rs , s easona l l y  

v i s i t i ng sma l l b i rds ( e . g . , swa l l ows , h ummi ngb i rds , f i nches , etc . ) ,  and  

severa l  rept i l e s .  No  den  of  the k i t fox was fo und  wi th i n  the s i te ,  

a l though  feca l  p e l l ets and  trac ks were p resent  and abundant .  The  b l u nt

nosed  l eopard l i zard and i ts expected hab i tat were not found  w i th i n the 

s i te .  The  l i zard , however , has  been reported w i th i n  the  genera l  E l k 

H i l l s are a .  

T h e  g ras s l and  a n d  s crub  hab i tat o f  t h e  E l k H i l l s tan k  farm s i te 

exte nds  a l o n g  the p i pe l i ne route from M . P .  0 to M . P .  3 7 . Between  

M . P .  0- 1 1 ,  the p i p e l i ne route pas s e s  through  about  6 m i l es of  recom

mended k i t  fox c r i t i ca l  hab i tat . I n  s e vera l  p l ac e s , past  o i l f i e l d and  

p i p e l i ne c o n s truct i o n has e l i m i nated natura l  hab i tat w i th i n  the 50- foot 

w i de p i p e l i ne c o ns truct i o n  z o ne . F rom M . P .  3 7  to M . P .  5 1 , the p i pe l i ne 

ro ute pas s e s  through  c u l t i vated f i e l ds and  orchard s , and  the o n l y  re s i dent  
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w i l d l i fe c o n s i sts o f  those  b i rd spec i e s to l erant of  d i sturbance  as soc i 

ated wi th c u l t i vat i o n  acti v i t i e s .  The  water s o urces  i n  these  areas 

attract many b i rds d ur i ng  the s umme r or  dur i ng  the dry fa l l -wi nte r 

months  l i ke those  of  the l ast  few years . The  p i p e l i ne route traverses  

ope n , heav i l y  grazed gras s l ands that c o nta i n  few s h rubs  from  M . P .  5 1  to  

M . P .  72 .  These  areas  p rov i de some hab i tat for severa l  b i rds , ground  

s q u i rre l s and kangaroo rats , occas i o na l  rattl e s na ke s , and  other s nakes  

and  l i zards  that are fed upon  by rapto rs and  the  ki t fox . 

F rom M . P .  7 2  to M . P .  84 and  at the Coa l i nga tan k  farm s i te ,  the 

p i pe l i ne route c ro s s e s  a comb i nati o n  o f  d i sturbed  and heav i l y  grazed 

gras s l ands  and  c u l t i vated gra i n and  cotton  f i e l ds .  The  w i l d l i fe o f  th i s  

segment i s  i de nt i ca l  to that of  the ear l i e r secti o n , a l though  th i s  

secti o n  appears to be  more d i s tu rbed by c u l t i vati o n  and  o i l f i e l d 

acti v i t i e s ( e . g . , G u i j arral H i l l s  o i l f i e l d ) . A l o ng the ent i re route , 

the  o n l y  r i pari an  wood l and  occurs at Zapato C h i no Cree k ( M . P .  78) . 

Because  o f  the water and de nser  vegetati on  ( s ome trees and  wi l l ow 

s h rub s ) , greater n umbers  of  pas s er i ne b i rds may be  fo u nd near  the  cree k 

than  i n  the s u rro u nd i ng areas . F u rthermore , the creek  may a l so  s e rve as 

a tra i l for l arger wi l d l i fe spec i es ( e . g . , rabb i ts ,  k i t fox , bob cat , 

s ku n ks , and  badgers ) .  

The  hab i tat and wi l d l i fe of  the Coa l i nga ta n k  farm s i te are poor  

and  genera l l y  ref l ect the  past  c u l ti vati o n  and  aqueduct  d i s turba nc e .  

The  gras s l and  and  forb s and  sma l l s hrubs  attract o n l y  v i s i t i ng pas s er i ne 

b i rds  and  an  occas i o na l  hawk  or owl overhead . 

3 .  Aquati c B i ota 

The  s treams traversed by the p i pe l i ne route and near the two ta n k  

farm s i te s  are i ntermi tte nt and i s o l ated from other natura l wate rways . 

C o n sequent l y ,  no  f i s h  exi st  i n  these  streams , e ven  dur i ng and  f o l l owi ng 

heavy rai n s .  The  Avena l  and Coa l i nga aqued ucts , Ca l i for n i a Aqueduct 
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extens i o n s  that wo u l d  be  c ro s s e d  by the  p i pe l i ne ,  s upport game  and  

no ngame f i s h  popu l at i on s  c haracter i st i c o f  the  Ca l i fo rn i a  Aqueduct . 

Wh i te catf i s h  are the  dom i nant  game f i s h  i n  these  exte n s i o n s , a l though  

str i ped bas s are a l so  freque nt l y  found . I n s i gn i f i cant  pop u l at i o ns  of  

green  s u n f i s h ,  b l ac k  c rapp i e ,  and  l argemo uth  bas s , amo ng  others , a re 

found  as  we l l .  Carp and  b l ac kf i s h are the mo st  p reva l ent  non game f i s h .  

F i s h i ng p re s s ure  a l o ng  the  Ave na l  and  Coa l i nga aqueducts  i s  neg l i g i b l e . 

4 .  E co l o g i c a l  Re l at i o n s h i p s  

T h e  eco l o g i c a l  re l at i o n s h i ps o f  t h e  b i ota a l ong  t h e  p roposed  p 1 pe

l i ne route and at the ta n k  farms are def i ned by  i nterac t i o n s  o f  the  

p l ants , i nverteb rate , and  ve rteb rate commu n i t i es wi th eac h oth e r  and  the  

p hys i ca l  and  h uman e nv i ronments o f  the  a rea . The comb i nat i o n o f  the 

s easona l  c l i mate and  geo l o g i ca l  h i sto ry o f  the  Coast Ranges has c re ated 

a smal l de sert e n v i ronment i n  the southwestern  p ort i o n  of the San Joaqu i n  

Va l l ey .  Th i s  a rea i s  separated by the  Tehac hapi  Mo unta i n s  from a s i m i l ar 

e n v i ro nme nt i n  the Mojave D e s e rt to the  southeas t .  The  geo l og i ca l  

fo rmat i o n s  and  der i ved s o i l s  t e nd  to  be  porous , thereby q u i c k l y  l o s i ng 

whatever  ra i n fa l l that does  fa l l to s h a l l ow grou ndwate r  tab l es o r  e vapo ra

t i o n .  Human u s e s  of the l a nd  i nc l ude graz i ng ,  o i l  product i o n , and  

c u l t i vat i o n .  I nte nse  graz i ng has e l i m i nated some nat i ve p l ants , i ntro

duced many fore i g n p l ants , and  a l l owed graze - re s i stant nat i ve p l a nts to 

expan d .  The graz i ng has a l so  contr i b uted to tramp l i n g and compac t i o n  o f  

t h e  s o i l s ,  remova l o f  l i tter , so i l  e ro s i o n , a n d  rap i d  r u noff  o f  ra i n .  

The s e  ac t i o n s  have reduced the  ferti l i ty and  p roduct i v i ty o f  the  s o i l s . 

O i l f i e l d de v e l opment has c l eared the  d i sturbed  vegetat i o n , i n u ndated 

some areas w i th o i l ,  and  i ntroduced d i sturbances  to w i l d l i fe .  D u r i ng  

the  l ast  1 0  years , i ntroduct i o n  o f  l a rge i rr i gat i o n systems has  l ed to  

the  convers i o n  o f  o n  the  order  o f  l , 000 , 000 acres  o f  d e sert gras s l ands  

that were  p re v i o u s l y  u s ed for graz i ng o r  were  l e ft a l o ne .  
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These  l and  u s e s  and  the p hys i ca l  e l ements o f  the e n v i ronment have 

d i ctated the s etti ng  i n  wh i c h  the nat i ve  p l ants and  w i l d l i fe have had to 

adj u s t  i n  o rde r to s u rv i ve .  Vegetat i o n a l o ng  the  ro ute re f l ects the s e  

u s e s  and e l ements and  co ns i sts  o f  s ome i n troduced  a n d  nat i ve  g ras s e s  and  

fo rbs  and  nati ve  s h rubs  i n  the so uthern  segment o f  the p ro j ect ; p redom i 

nate l y  i ntroduced g ras s l ands  and  c u l t i vated c rops  and  o rc hards i n  the 

m i dd l e s egment ; and  c u l t i vated c rops  and  smal l g ras s l ands  and  r i par i an  

wood l and  areas  i n  the no rthern  segme nt .  S hrub s  and  smal l trees  are  most  

abundantl y  fo u nd a l o ng  the  dry c re e ks o r  o n  steep  northe r l y- fac i ng 

s l ope s .  A s i m i l ar d i str i but i o n  occ u rs amo ng the  gras s e s  and  fo rbs  a l ong  

sma l l d i tc hes  and  h i l l oc ks .  Some  s h rub s are s cattered acro s s  t he i n te r

ven i ng g ras s l ands . The  h i g h evapotran s p i rati o n  of  s o i l mo i s tu re and  l ow 

ava i l ab l e mo i s tu re ma i ntai n s  a very l ow g ro u nd cover  b e l ow the  s hr ub s . 

The seasona l  ra i nfa l l p rov i de s  a marke d l y  seasona l  avai l ab i l i ty o f  l i ve  

roots  and  l eaves  for  fo rage , b ut seed  s o u rces  may p e rs i s t for  severa l  

months . Because  o f  t h e  p a s t  u s e s  o f  t h e  l and , reco l o n i zat i o n  o f  nati ve  

ve getat i o �  and  the  i nc rease i n  dens i ty o f  the overa l l vegetat i ve  com

mu n i ty ,  may take many decades , i f  not centur i e s , when g raz i ng i s  ha l ted . 

Recov e ry f rom the more i nte nse  o i l  f i e l d operat i ons  and c u l t i vati on  

wo u l d re q u i re i nte rva l s  o f  hundreds to  thousands  of  years . 

The vegetat i o n  i n  the proj ect area re l ates to the wi l d l i fe through  

s e v e ra l  p romi nent  p athways : food , s h e l ter , and  commu n i cati o n .  Because  

o f  the re l at i v e l y l ow vegetati ona l  va l ue  i n  the  proj ect reg i o n ,  the  

g ro u nd has  become an i mpo rta nt e l ement i n  the s h e l te r and  commu n i cat i o n 

o f  w i l d l i fe .  The  three  maj o r  re s i dent rodents o f  the reg i o n  - - ground  

s q u i rre l s ,  gophers , and  kangaroo rats - - feed  o n  the  roots , l eaves , and  

s eeds  o f  the g ras s e s , forb s , and  s hrubs . The i r p romi nent  s he l ter  c o n

s i s ts o f  b u r rows rather than  vegetat i o n .  The  ope n , l ow p r o f i l e  o f  the 

ve getat i on  prov i de s  i dea l  c o nd i t i o n s  fo r moveme nt  and v i ew o f  food and  

p redato rs . The absence  o f  dense  root sys tems assoc i ated w i th trees  and  

c haparral  p e rmi ts gop hers to  b urrow eas i l y  through  the s o ft s o i l .  Other  

rodents  and  rab b i ts are mo re c l o s e l y  a s s o c i ated w i th  dense  v egetat i o n  . 
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Den se  vegetat i o n  a l o n g  c re e k  c hanne l s ,  wh i c h prov i des more  food from 

s h rubs  than the open gras s l ands and a p rotect i ve  cover  from hawks and 

eag l e s , a l s o  p erm i ts coyote s , b o bcats , and other  ground- dwe l l i ng car

n i vore s  to attack from s h o rter d i stances . 

A l though  the l ow p roduct i v i ty o f  the natura l  vegetat i o n  i n  the 

re g i o n  does  not s upport a l a rge popu l at i o n  o f  verteb rate h e rb i vo re s , 

b i rds  and  rodents  may be  abu ndant d ur i ng  the spr i n g .  Th i s  l ow p ro

ducti v i ty ,  i n  turn , does  not s upport a d i ve rse carn i vo re and  b i rds  o f  

p rey pop u l at i o n .  D u r i n g  much  o f  the year , and  e spec i a l l y  d u r i ng  the 

s umme r  and fa l l ,  carn i vores  must  expand the i r  ranges and  rapto rs must  

move  to  more p roduct i ve areas . Re s i dent carn i vores  ( e . g . , the k i t  fox , 

coyote , and  bobcat)  may depend  on  i n s ects , fru i ts , l e ave s , carri o n , and  

l i vesto c k  for s u r v i va l  d u r i n g  the  l ow per i od  o f  p roducti v i ty .  

F .  Archaeo l og i ca l , H i sto r i ca l , and  Other  C u l tura l  R e sources  

The proposed  p roject  occup i e s an area of  the  South  San  Joaq u i n  

Val l ey that i s  noted for i ts archae o l o g i ca l  rema i n s  i n  and around  B uena 

V i sta and  Tu l are l a kes , i ts h i sto r i c  s i tes  and structu res o f  the  ear l y 

o i l f i e l d  i ndust r i a l  deve l opment o n  the west s i de o f  the South Val l ey 

( from the 1 860 ' s ) ,  and  i ts pa l eonto l og i ca l  re s o u rces  o f  the McKi ttr i c k  

Ta r Seeps  and  ma r i ne  foss i l s  o f  Kettl eman H i l l s .  N o  fede ra l  l andma rk  o r  

h i sto r i c  s i te , h oweve r ,  l i e s  wi th i n  the p roj ect area o r  v i c i n i ty .  State 

l andma rks i n  Ke rn , K i ngs , and F re s n o  count i e s  genera l l y  are 3 or more 

m i l e s f rom the p roject  area . S u rface i nd i cat i ons  o f  u n reg i s te red arc haeo

l o g i ca l  rema i n s  o r  s i tes  we re not fo und  wi th i n the s u rveyed port i o n s  o f  

the proj ect tank farm s i te s  and  s evera l  h i gh potent i a l  p o rt i ons  o f  the 

p i pe l i ne route . N o  known pa l eonto l o g i ca l  s i te o f  l arger  i nverteb rate s 

o r  vertebrates occ u rs wi th i n the proj ect area , a l though  rema i n s o f  

mi c ro i nve rteb rates and  p l ants probab l y  ex i s t i n  the many mar i ne and  

terrestr i a l  depo s i ts near  the s u rface . One  fragment from a l a rge fo s s i l 

mamma l was found  near the  p i p e l i ne route , l m i l e  we st  o f  the E l k H i l l s 

Tan k  Farm .  
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The  archaeo l og i ca l  record o f  the  South  San  Joaqu i n  Val l ey has 

focused  o n  the  s er i e s  o f  l a kes and  mars hes  i n  the  central  p ort i o n  o f  the 

va l l ey ,  i nc l ud i ng B uena V i sta La ke . The  Yo kuts l anguage group o f  I nd i ans  

occup i ed th i s  reg i o n  and  may be  respo ns i b l e  for  mo s t  arc haeo l og i ca l  

rema i ns fo u n d  o n  o r  n e a r  t h e  s u rfac e .  The  c l o s e s t  reco rde d s i te t o  the  

E l k H i l l s  tan k farm s i te l i e s  3 m i l e s to the  east , near the  o l d Buena  

V i sta Lake margi n .  Many other  s i tes  are  reco rded near  the  l a ke and  

f urther  north  and  east  o n  the  central  va l l ey f l o o r .  F rom the  p ropo sed  

E l k H i l l s  Tan k  Farm and a l o ng the  p i pe l i ne to  the  p ropo s ed Coa l i nga Tan k  

F arm , no  recorded arc haeo l og i ca l  s i te s  occur  w i t h i n 2 m i l e s o f  the  

proj ect ; s ome s i te s  are l o cated aro u n d  T u l are La ke , 2 to 5 m i l es west  of  

the  Coa l i nga s egment of  the p i p e l i ne ( Ho l man  and  C havez , 1 976 ) .  A 

s u rvey o f  the  p i pe l i ne route and  tan k  farm s i te s  ( Append i x  R ,  [ Ho l man 

and  C havez , 1 976 ] )  co nce ntrated on the probab l e  areas o f  archaeo l og i ca l  

rema i ns  ( e . g . , s tream cros s i ngs ) , b ut  no rema i ns we re fo und  at o r  near  

the  s urface . Exam i nat i o n  o f  i n- p rogre s s  trenc h i ng  for  a p i pe l i ne a l o ng  

State H i ghway 33  d i d not reveal  any i nd i cat i o n s  o f  s ub s urface arc haeo

l o g i ca l  remai n s  or s i te s .  No  nat i o na l l y  regi s tered  archaeo l og i ca l  s i tes  

or  d i str i ct l i e i n  o r  near the  project  area . 

The h i s to r i ca l  record o f  the  tan k farm s i te s  and  p i pe l i ne route 

beg i ns  w i t h  F ages 1 s  recorded t r i p  to Buena V i sta  La ke and  E l k H i l l s i n  

1 772 . The  Amer i can E ra fo l l owed the  ear l y  Span i s h and  Mex i can ranc h i ng  

per i od  o f  the  ear l y  1 800 1 s  and  i ts l andmar ks o n  t he  we s t  s i de o f  the  

South  Va l l ey i n c l ude the f i r st  i ndustr i a l  dev e l opme nt o f  o i l proces s i ng 

and  extract i o n :  the  B uena  V i sta Ref i nery , north  o f  McKi ttri c k .  O i l 

f i e l ds , derr i c ks , and  1 1 g u s her s 1 1 o f  the  l ate l 800 1 s  and ear l y l 900 1 s  

b ecame the  major  h i sto r i c events  and  s i te s  i n  the  are a .  T h e  prop o s e d  

ro ute and  s i te s  do n ot  i nvo l v e any s ub stanti a l  known o r  recogn i zed  

h i sto r i c l an dmarks o r  structure s .  Except  for  the  Ca l i forn i a  Aqueduct , 

no l arge structure l i e s  w i th i n the  p roj ect area , and  most  structures  

fo und  wi th i n the  pro j ect  area are o i l  p i pe l i ne s , s to rage tan ks , we l l s ,  

and  roads . At M . P .  1 0 ,  the  p i p e l i ne ro ute cros s e s  the  o l d  ro ute o f  the  
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ra i l road that s e rved  McKi ttr i c k .  O n l y  the  o l d g rade f o r  t h e  ra i l road 

trac k rema i n s i n  the  v i c i n i ty of the  p i pe l i ne c o rr i do r .  In the  cent ra l 

p o rt i o n o f  the p i pe l i ne route , the  agr i c u l tura l  structures  have been  

b u i l t  rec e n t l y  ( e . g . , most  l e s s  than  1 0  years  ago ) , a nd  have  no  spec i a l  

h i s to r i c  o r  arc h i tectura l  va l ue . 

P a l eonto l o g i c a l  res o urces  o f  the  we st  s i de o f  the  San  Joaq u i n  

Va l l ey have been  known fo r severa l  decade s .  Mar i ne  i nv e rteb rates ( e . g . , 

c l ams , c o ra l  heads , and  s e a  u rc h i n s ) , mari ne  ve rteb rates (wha l e s ,  p i n ne

peds , a nd  f i s he s ) , and  terre s tr i a l  ve rteb rates ( b i rds , mammoths , horse s , 

a nd  came l s )  have been  found  i n  the  Kett l eman H i l l s  a nd  l ower f l a n ks o f  

the Temb l o r and D i ab l an Ranges  we st  o f  the p ro j ect a rea . Many o f  these  

fo s s i l s  a re p re s e rved  at the  Un i ve rs i ty o f  C a l i fo rn i a ,  M u s e um o f  P a l eon

to l ogy , and  the  Los  Ange l e s County Museum .  The  p ropo sed  s i te s  and  

routes  do not  pass  through  o r  near  any reco rded pa l eonto l o g i c a l  s i tes . 

Ab sence  o f  s u rface expos u res  o f  bedrock  prec l udes  any e s t i mate s o f  the  

poten t i a l  for  rema i n s  i n  the  s u b s urfac e .  One  sma l l fragment  of  a l i mb 

bone of a l arge fo s s i l mamma l  was found  at M . P .  5 and  i n d i c ates  the 

potent i a l  for l a rge fos s i l s  i n  the  v i c i n i ty of the  E l k H i l l s tan k  farm 

s i te .  The  genera l  geo l og i ca l  c haracter  o f  known fo s s i l s i tes  i n  the  

p ro j ect  a rea  furth e r  i nd i cates that s ome potent i a l  fo r e ncounte r i ng  

rema i n s i n  the s ub - s u rface excavat i o ns  (down to 9 feet be l ow s u rfac e )  

ex i s ts betwee n  M . P .  0 a nd  1 1 ,  5 1  a n d  58 , 6 3  and  66 , 7 4  and  76 , a n d  7 9  

and  8 1 . 

G .  Land U s e  

T h e  l and- u s e  sett i ng o f  the p roposed  tan k  farms and  p i pe l i n e l a rge l y  

i nc l ude s o p e n  g raz i ng l ands , tan k  farms , a n d  o i l f i e l ds i n  t h e  sou thern  

p ort i on o f  the  p ro j ect  a rea ; c u l t i vat i o n  and  graz i ng i n  the  m i dd l e 

p ort i o n ; and  c u l t i vat i o n , graz i ng ,  o i l f i e l ds , and  tank  farms i n  the  

no rthern  p ort i o n .  T hese  l ands l i e w i th i n the  we stern sect i o n s  o f  Kern , 

K i ngs , and  F re s n o  c o u nt i e s .  The  p ro j ect does  not  d i rect l y  i n vo l ve any 
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maj o r  group o f  res i dences  o r  i nc o rpo rated areas and o fte n l i e s  adj acent  

to exi s t i ng p i pe l i n e s  o r  road r i ghts - o f-way . 

l .  Ke rn  Cou nty 

The p roposed  p i p e l i ne i n  Kern County c ro s s e s  l ands  p r i mari l y  i n  o i l 

f i e l d u se  w i th  s ome l i g ht graz i ng .  The  E l k H i l l s  tan k farm s i te i s  

adjacent  to an ex i st i ng N avy LACT u n i t .  Approx i mate l y  the  f i r st  1 0  m i l e s 

o f  the route para l l e l a n  ex i st i ng p i pe l i ne c orr i do r .  About l m i l e  south  

o f  Carneros  P ump i ng Stati o n , the  p roposed  route aga i n j o i n s a n  ex i st i ng 

p i pe l i ne corr i dor  ( M . P .  29 ) and  cont i nues  a l o ng  that c o rr i dor  to B l ac kwe l l s  

Co rne r .  Leav i ng t h e  exi st i ng corr i dor , t h e  p roposed  E l k H i l l s/Coa l i nga  

route  para l l e l s  H i g hway 33  to  the  cou nty bo rde r .  I rr i gated row crops  

and  o rc hards a l ong  the  route wi th i n  Ke rn Cou nty l i e between B l ac kwe l l s  

C o rner  and  the  Temb l o r Pump i ng Stat i o n  at M . P .  46 . The  few farm res i 

dences  adj acent  to t h i s sect i o n  o f  the  route wo u l d  exper i e nce  temp orary 

d i s tu rbance  dur i ng  con struct i o n .  

2 .  K i ngs County 

The p i pe l i ne corr i dor  enters  Ki ngs County from the  so uth  to the  

east  o f  and  adjacent to the  State H i ghway 33 r i g ht- o f-way , and  cont i n ues  

to para l l e l the  h i ghway to the i ntersect i o n  o f  H i g hways 3 3  and  4 1 . At  

th i s  i ntersect i o n , the  p i pe l i ne wou l d  pas s  u nder the  roads  and  cont i n ue  

no rthward o n  the  we st  s i de o f  H i ghway 33  i n  a n  exi st i ng p i pe l i ne c orr i do r .  

T h e  ma i n  p i p e l i n e wo u l d  rema i n i n  th i s  exi st i ng corri dor  t o  t h e  northern  

K i ngs Cou nty border  . 

The  maj o r  l &nd  u s e s  a l o ng the  mai n corr i dor  are for  graz i ng and  dry 

and  i rr i gated crop s , wi th a few scattered res i dences  and  a f i l l i ng 

stat i o n  and  cafe . A c l u ster  of  re s i dence s , i nc l ud i ng a farm l abor  camp , 

a re l ocated at the  Ki ngs/Kern County borde r ,  b etween M . P .  5 0  and  5 1  

(Append i x  C ) .  The  p i pe l i ne wou l d b e  p l aced e i ther  between  the  H i ghway 3 3  
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r i ght- o f-way and  b o rde r i n g  res i dences  o r  betwee n  the b o rde r i ng  re s i de nces  

and  the  farm l ab o r  camp to the  east .  I n  e i th e r  case , s tructures  wo u l d 

not  be  re l ocated o r  pe rmanen t l y  d i s tu rbed , a l though  d u r i ng  a c o n struct i o n  

pe r i od  o f  a b o u t  a wee k ,  re s i dents wo u l d  be i nconve n i enced  by t h e  trench  

and  d i s turbed  by n o i se  and  d u s t .  Afte r con struc t i o n , the  l andscape  

wo u l d be  re stored . 

A f i l l i ng stat i o n  and  re staurant  a re l ocated at the  n o rthern  quarte r 

o f  the i nte rsect i o n o f  H i ghways  3 3  and  4 1 . The  p i pe l i ne wou l d  p a s s  

u nder  th i s  i nte rsect i o n  and  cause  on l y  s l i ght  d i sturbance  t o  t h e s e  

e s tab l i s hments . 

A s i ng l e re s i dence  i s  l ocated between  the  p roposed  c o rr i dor  and  

H i ghway 3 3  j u st  so uth o f  M .  P . .  60 (Appe nd i x  C ) . Re s i dents  here wo u l d  

exp e r i ence  i nconve n i ence  and  d i sturb ance d u r i ng  the  co n s truct i o n  p has e .  

T h e  town o f  Ave na l  i s  t h e  o n l y  pop u l at i o n  center  i n  t h e  v i c i n i ty o f  

t h e  p roposed  ma i n  p i pe l i ne route i n  K i ngs  Cou nty .  T h e  town , w i th the  

excep t i o n  o f  the  a i rpo rt ,  has  deve l oped  to  the  east  o f  H i ghway 3 3 , wh i l e  

the p i pe l i ne wou l d  be  app rox i mate l y  l m i l e  to the  we s t  o f  H i ghway 3 3 .  

Because  o f  t h e  d i stance o f  t h e  proj ect f rom s i gn i f i cant  s tructures  o r  

re s i dence s , no  l a nd- u s e  i ncompat i b i l i ty wi th e i ther  p ro j ect  c o n s truct i on  

o r  operat i o n  i s  expecte d .  

3 .  F re s n o  Cou nty 

I n  F re s n o  County ,  the p roposed  p i p e l i ne ge nera l l y  pa s se s  through  

the  G u i j arra l  H i l l s o i l f i e l ds , c u l t i vated f i e l ds ,  and  vacant  l ands  u sed  

fo r l i ght  g raz i ng .  The  route  c ro s s e s  s ome a gr i c u l tura l  l and  near  Z apato 

C h i na C ree k ,  and  s ome betwee n  Los Gatos C re e k  and  the  Coa l i nga ta n k  farm 

s i te .  The  ta n k  farm s i te i s  present ly  c u l t i vated for  dry c rops  ( e . g . , 

cotton ) .  
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H .  Soc i oeconom i c s  

l .  Emp l oyme nt 

The p ri mary emp l oyment e ffects re s u l t i ng from the proposed  p roj ect 

wou l d o ccur i n  Ke rn , Ki ngs , and  F re s n o  co unt i e s . The  p roposed  p i pe l i ne 

route i s  near  the  e stab l i s hed  commun i t i e s o f  Taft , McKi ttr i c k ,  Avena l , 

and  Coa l i nga .  B ake rs f i e l d i s  about  35 m i l e s from  the  p roj ect 1 s  s o uthern  

term i nu s  and  represents the o n l y  maj o r  metrop o l i tan ce nter wi th i n the  

project 1 s  p robab l e sp here  o f  e ffect . 

I n  1 976 , Ke rn  Co unty conta i ned 1 39 , 200  emp l oyed perso ns . Maj o r  

se ctors o f  emp l oyment s upport are government ( 24 % ) , trade ( 20 % ) , and  

agr i c u l ture ( 1 7  % ) . Construct i o n s upports about  3 p e rcent o f  the  

county ' s l ab or  fo rce . U nemp l oyment wi th i n  the  county was 8 . 3 p e rcent  i n  

1 976 , i mp roved from 9 . 4  percent  a year ear l i e r .  

The mo st  recent  e st i mate o f  Ki ngs C o unty emp l oyme nt , made i n  

January 1 975 , i nd i cated a wo rk i ng popu l at i on  o f  1 8 , 9 50 . C o n s i der i ng the  

dormancy of  t h i s c o u nty ,  t h i s e st i mate remai n s  a good app roxi mat i o n  of  

c u rrent emp l oyment .  Government and agri c u l ture emp l oy the  l arge st  

prop o rt i o n  o f  the  co unty ' s wo rkers ( 2 4 . 6 % and 23 . 4  % ,  respect i v e l y ) . 

The cons tructi o n i nd u stry s upp orts 2 . 3 p e rcent  o f  Ki ngs  C o u nty 

emp l oyee s .  U nemp l oyme nt  wi th i n the  county was abo ut 7 p e rcent i n  1 97 5 .  

N o  current  e st i mate i s  avai l ab l e .  

I n  J u l y  1 976 , 202 , 300 peop l e  we re emp l oyed  i n  F re s no C o unty . The  

maj or  emp l oyi ng  sectors  o f  t h i s group are agri c u l ture ( about  1 8% o f  the  

co u nty ' s  emp l oyment ) ,  reta i l and  who l e sa l e trade ( 2 1 % ) , and  government 

( 20%) . The  con struct i o n i ndustry ,  wh i l e  not  a p r i mary emp l oyer , s upports 

a s u b stant i a l  port i o n  o f  the  county ' s l ab o r  force ( ab o ut 4%) . 
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I n  J u l y  1976 , the  u nemp l oyment rate was 8 . 7 p erce n t ,  down from 

10 . 1  p e rcent  a year  before . T h i s  l ev e l  o f  u nemp l oyment i s  l owe r than  

rates  p reva i l i ng i n  the  state , but  they a re h i gher  than  nat i o na l  rate s . 

2 .  Pop u l at i o n  

A s  o f  January 1 97 6 , 346 , 400 peop l e  re s i ded i n  Ke rn C ounty . Th i s  

represents a n  i nc rease  o f  about 5 percent  f rom 1 970 , a ga i n  p r i mar i l y  

attr i b uted to new c o unty b i rth s .  Bakers f i e l d  conta i n s a pop u l at i o n  o f  

77 , 700 , up  b y  a b o u t  1 2  p e rc e nt s i nc e  1 97 0 .  

There h a s  b e e n  i n s i gn i f i cant  growth i n  t h e  K i ngs  County popu l at i o n  

s i nce  1 970 . The 1 970 popu l at i o n was 66 , 7 1 7 ;  i t  i s  now 68 , 700 . A l though  

there has  been  a recent exodu s  o f  county re s i dents , s u f f i c i ent  ga i n s 

have been  recorded from new b i rths to o ffset  th i s  m i g rat i o n  l o s s . 

The  popu l at i o n  o f  F re s no County and  one  o f  i ts western  commu n i t i e s , 

C oa l i nga , c o n s i sts  o f :  

1 970 1 9 75 1 976  

F re s no County 4 1 3 , 329  445 , 000 448 , 600 

Co a l i nga 6 '  1 6 1 6 '  1 75 6 '  1 50 

3 .  P ub l i c  S e rv i ce s  and  Ut i l i t i e s 

A l o n g  the  p ro j ect a rea  i n  Ke rn , Ki ngs , and F re s no count i e s , p ub l i c  

s e rv i ces  and  ut i l i t i e s are p ro v i ded by a l l l ev e l s o f  governme nt .  F i re 

p rotec t i o n  for  the  project  c o rr i do r  i n  Kern County i s  p ro v i ded by the  

Ke rn  County F i re Departme n t ,  wh i c h has  s i x  stat i o n s  whose  s e rv i ce areas  

i nc l ude the  p i pe l i ne route . I n  K i ngs  County ,  a cou nty f i re stat i o n  at 

Avenal  funct i o n s  ye a r- ro und  and  i s  s upp l emented i n  the s umme r by the 

Ca l i fo rn i a  D i v i s i o n of F o res try F i re Stat i o n  at Cottonwood  Pas s .  T h ree  

county f i re stat i o n s  i n  F re s no County s e rve  the  tank  farm s i te and  the  
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northern  port i o n  o f  the  p i pe l i ne corr i dor  i n  con j u nct i o n  w i t h  the  

Coa l i nga and  Ca l i for n i a  D i v i s i o n  o f  Forestry f i re stat i o n s  l ocated i n  

Coa l i nga .  Tab l e  N- 1 , Appe nd i x  N ,  g i v e s  manpowe r and  e q u i pment  s ummar i e s  

and  a map o f  f i re stat i o n  l ocati o n s . 

Po l i ce p rotect i o n  a l o ng the  p i pe l i ne corr i dor  i s  p rov i de d  by the  

three  cou nty s h e r i ffs ' dep artments . I n  Kern  County ,  s he r i f f  s ub s tat i o n s  

a r e  l ocated at Wasco  ( s i x  me n ) , Buttonwi l l ow ( th ree me n ) , a nd  a t  Taft 

( f i ve me n ) . I n  Ki ngs  County ,  the  s her i f f  at Ave na l  has s e ven  a s s i sta nts . 

I n  F re s n o  County ,  four  dep uty s her i ffs are stati oned  i n  Coa l i nga . The  

c i t i es of  Taft  and  Coa l i nga each  have  the i r  own p o l i ce departme nts  as  

we l l .  

The  s c hoo l d i str i cts  at e i ther  e n d  o f  the p i pe l i ne route , the  o n l y  

s i te s  o f  new permanent  emp l oyment , c u rre nt l y  have space  fo r more stu

dents . Ke rn  County s c hoo l  d i str i cts i n  the  v i c i n i ty o f  E l k H i l l s  have 

ge nera l l y  exper i enced  dec l i n i ng enro l l me nts  dur i ng the past 6 years . 

F or  examp l e ,  the  E l k H i l l s  E l ementary Schoo l  D i s tr i ct had o n l y  77 stu

dents e nro l l ed i n  the  fa l l of  1 97 5 .  The  e l ementary s ch oo l s i n  the  

Coa l i nga U n i f i ed Schoo l  D i s tr i ct have exper i e nced  s i m i l ar e nro l l me nt  

decrease s , a nd  at the  pre s e nt t i me one  e l ementary s c hoo l  i s  not  b e i ng 

u s e d .  J u n i or  h i gh e n ro l l me nt i n  that d i stri ct has rema i ned  s omewhat 

stab l e  and h i gh s c h oo l  e nro l l me nt  has been  i ncreas i ng .  Spe c i f i c  trends  

are s hown i n  Tab l e N- 2 ,  Appe nd i x N .  

S o l i d  waste i n  a l l three count i e s  i s  c o l l ected i n  s a n i tary l a nd  

f i l l s .  I n  Ke rn , three  cou nty l andf i l l  s i tes  are l ocated near  the  

p i p e l i ne corr i dor at Lost  H i l l s ,  B uttonwi l l ow ,  and  Taft . I n  Ki ngs  

County ,  the  Navy has  the i r  own san i tary l andf i l l  at Lemoore Nav a l  A i r 

Stat i o n , the  Ave na l  Commu n i ty Serv i c e D i str i ct mai nta i ns a s a n i tary 

l andf i l l  near Av ena l . F resno  County operate s a s a n i tary l a ndf i l l  near  

Coa l i nga . Wastewater  treatme nt p l ants  are  l ocated near the  p i p e l i ne 

corr i dor  i n  Taft , B a ke rs f i e l d ,  and Coa l i ng a .  Data o n  a l l o f  t he se  waste 

manageme nt  fac i l i t i e s  are s ummar i zed i n  Tab l e N- 3 ,  Appe nd i x N . 

2 - 29 



4 .  Recreat i o n 

Recre at i o n  re so urces  i n  Kern , K i ngs , and  Fresno  count i es are l ocated 

we l l  away from the  va l l ey f l o or  and  the  proposed  p i p e l i ne route . I n  

Fre s n o  County ,  the  p r i mary recreat i o na l  res o u rces  are the  footh i l l s  o f  

t h e  S i erra Nevadas and  t h e  re servo i rs l ocated i n  t h e m .  T h e  mo unta i n  and  

des ert port i ons  o f  Ke rn conta i ns  the  county ' s p r i mary re c reat i o na l  

re s o urce s .  I n  K i ngs County ,  t h e  p r i mary re s o urce  i s  t h e  Ki ngs R i v e r ,  i n  

the  n ortheast  po rt i o n  of  the  cou nty .  

5 .  Land Transpo rtat i o n 

The  p i p e l i ne and  E l k H i l l s  Tan k  Farm wo u l d cross  o r  l i e near  state 

h i ghways and cou nty roads . In addi t i o n , the p i pe l i ne wo u l d  run  adjacent  

to State H i ghway 33  betwee n  B l ackwe l l s  Corner  and Ree f  Stat i o n .  The 

Coa l i nga Tan k  Farm wo u l d  l i e to the we st  of  I n te rstate 5 .  

The state h i ghways cro s s ed , from s o uth to north , are State H i gh

way 58  n o rth o f  McKi ttri c k ,  Sta�e H i ghway 3 3 , n orth of McKi ttri c k ,  State 

H i ghway 46 at B l ackwe l l s  Corne r , State H i ghway 41 at i ts j u nct i o n  w i t h  

H i ghway 3 3 , a n d  State H i ghway 33  a t  B l ac kwe l l s  Corne r , Temb l o r P ump 

Stdt i o n , Re e f  P ump Stati on , and Kett l eman P ump Stati o n .  Tra f f i c  v o l umes 

a l o ng  H i g hway 3 3  and the other affected h i ghways are p resented  i n  

Tab l e  N -4 , Append i x  N .  H i ghway 46 has the heav i e st  reco rded tra ff i c  

vo l umes ; howeve r ,  i t  and a l l the other  h i ghways a re we l l  b e l ow the i r  

e s t i mated 2 , 00 0  v e h i c l e s - per- hour  capac i ty .  

The  p i pe l i ne route wo u l d  c ro s s  s evera l  Kern County roads i n c l u d i ng  

E l k H i l l s Road , S �y l i ne Road , and Seventh  Standard Ro ad .  I n  Fres no 

County ,  the  p i p e l i ne wo u l d  c ro s s  S utte r ,  Jayne , E l  Do rado , Tracto r ,  G a l e 

and  Tornado ave n ues . Traff i c v o l umes o n  a l l these  ro ads are expected to 

be  l i ghter than those  vo l umes found on the state h i ghways . 
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6 .  F i sca l  Effect  

Kern , K i ngs , and  F re s no count i e s  c o ntai n the  f i v e  bas i c  j u r i s d i c

t i o n s  who s e  revenue  f l ows wo u l d be  i nf l u e nced  by the  p roposed p i p e l i ne 

and  re l ated fac i l i t i e s .  The  four  tank  farms a l l wo u l d be  o n  u n i ncor

po rated l ands . The  tan k farm at the  o r i g i n  and  term i n u s  o f  the  p i p e l i ne 

route are 5 to 8 m i l e s from the  i ncorporated m u n i c i pa l i t i e s o f  Taft and  

Coa l i nga , respect i v e l y .  However , the route  does  not e nter  the i r j u r i s 

d i ct i o na l  b o u ndar i e s .  

The  current  d i str i b ut i on  o f  revenues  and expe nd i tures  for  the  three  

count i e s  are s hown i n  Tab l e  N - 5 , Append i x  N .  As i s  to be  expecte d ,  

p rope rty taxe s rep re s e nt a maj or  revenue  s o urce for  these  count i e s  

( approxi mate l y  30% o f  the tota l ) .  The  other  maj o r  revenues  are those  

from  state and  federa l  agenc i e s ; the se  range  from  30  to 50  pe rce nt o f  

t h e  count i e s 1 revenue s . T h e  l arge st  expend i ture categor i e s are for  

p u b l i c  s e rv i ce s :  hea l th and  s an i tat i o n ,  p u b l i c  protect i o n , and  general  

governmenta l  s erv i ce s .  

7 .  V i s u a l  Q ua l i ty 

The  v i s u a l  c haracter of  the  mai n and l atera l p i pe l i ne corr i dors , 

and  tan k  farm s i te s , i s  determ i ned  i n  l arge part by the  geo l og i ca l  

c haracter i st i cs  o f  the  area  and  t he  prevai l i ng dry c l i mate .  A l though  

port i o n s  o f  the  routes  are  l o cated i n  u ndu l ati ng , i rregu l ar terra i n ,  

mo st of  the  project  area i s  l o c ated o n  the  f l at va l l ey f l oors  of  the 

Ante l ope  and  Kett l eman P l a i ns .  Some i ntens i ve c u l t i v at i o n  o f  row and  

orc hard crops  ex i s ts betwee n  M . P .  37  and  M . P .  5 1  o f  the  ma i n p i pe l i ne 

co rri dor , a nd  near  the  Coa l i nga tan k  farm s i te ,  b ut ve getat i on  i n  most  

o f  the  s tudy area  c o n s i sts  pr i mari l y  o f  scattered desert s c rub . The  

mai n p i p e l i ne and  l atera l corr i dors are v i rtua l l y  tree l e s s , except for  

s ome i s o l ated spec i me n s  i n  the  v i c i n i ty of  Ave na l  a nd  Coa l i nga , and  the  

o rc hards ment i o ned  above . 
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The re s u l t i ng v i s u a l  c haracte r o f  most  o f  the  study a rea  i s  one  o f  

a rathe r barren  l andscape , i nterspersed  i n  the  m i dd l e and  north by 

i ntens i ve agr i c u l tura l  c u l t i vat i o n ,  and b o rdered  at the n o rthern  end by 

the  sma l l commun i t i e s of Avena l  and  Coa l i n ga .  La rge- s ca l e ,  petro l e um

re l ated fac i l i t i e s , i nc l u d i ng  tan k farms , c u rrent l y  ex i s t i n  the  a l ready 

i nd u str i a l i zed  a reas  at each  end  o f  the  proposed  ma i n  p i p e l i ne c o r r i dor  

( M . P .  37  and  i s o l ated s i te s  to north ) , and at the  ends  o f  the  proposed  

l atera l s .  

Because  o f  the  l ow i ntens i ty l and  use  i n  the study a re a ,  the 

project  s i te s 1 d i stances  from u rban  cente rs , and the  l i m i ted  v i s ua l  

c orr i dors  from wh i c h they may be  s een , the genera l  v i ewab i l i ty o f  the  

project may be  con s i dered  l ow .  The ma i n and  l ateral  routes  do , howeve r ,  

c ro s s  o r  pass  i n  the v i c i n i ty o f  a number  o f  maj o r  roads . Some o f  the  

roads  have been  de s i gnated as sce n i c  h i ghways or  potent i a l  sce n i c  

h i ghways by state and  l oca l  autho r i t i e s and a re s hown i n  the i r  re l at i o n

s h i p s to the  p roposed  p i pe l i ne route and tank farm s i tes  i n  F i g u re 2- 3 .  
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M i l es 

F i gure 2-3 . Scen i c  0.oar\s li l ong E l k H i l l s /Coa l i nga  RoutP . 
Source : U . S .  Geo l ogi cal  S u rvey , State of Ca l i fo rn i a , South  Ha l f ,  

S ca l e 1 : 250 , 000 . 
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I I I .  R E LAT I ONSH I P  O F  THE  PROPOSED  ACT I O N  TO LAND-USE  P LAN S , 
POL I C I E S , AND CONTRO LS O F  AF F ECTED AREA 

Th i s  sect i o n  d i s c u s s e s  the re l at i o n s h i p  o f  the propo s e d  E l k H i l l s/ 

Coa l i nga proj e ct to the l and- use  p l ans , p o l i c i e s , and  contro l s o f  the 

j u r i s d i ct i o n s  i n  wh i c h the project  fac i l i t i e s wo u l d be  l ocate d .  Whereas 

federal  agenc i e s are not req u i red to conform to l oca l  or s tate l a nd- use  

p l ans , p o l i c i e s , o r  co ntro l s ,  agenc i e s commo n l y  p l an w i th an awarene s s  

o f  l oca l  i s s u e s  and  may g i ve a n  i n formal  prese ntat i o n  of  t h e  project  to 

l o ca l  age nc i e s .  

The  proposed p i pe l i ne and  ta n k  farm s i tes  are l ocated i n  three 

count i e s :  Ke rn , Ki ngs , and  F re s no .  Because  the  fac i l i t i es  are not 

l o cated on mun i c i pa l , state , or  federal  l a nds ( other  than state h i ghway 

l ands ) , th i s  d i s c u s s i o n foc u s e s  f i rst  o n  the p l ans , po l i c i e s , and  contro l s 

o f  the three count i es .  I n fo rmati o n  i s  drawn from county p l an e l ements , 

feas i b i l i ty stud i e s for proposed  proj ects , and  cou nty zo n i ng maps and  

ord i nance s .  The  proposed ro ute was s ubmi tted to each  cou nty p l a n n i ng 

age ncy for  rev i ew wi th the spec i f i c  re quest  that po s s i b l e  l and- use  

i ncompat i b i l i t i e s  be i de nt i f i ed and  other  i s s ues  be b rought  to o ur  

atte nt i o n  fo r i nc l u s i o n  i n  t he  E n v i ronmental  Statement .  The i r  respo n se s  

have been  i n corporated i nto the  fo l l owi ng  d i s c u s s i o n .  

A .  Ke rn  Cou nty 

The  zon i ng a l o ng the propo s ed ro utes and  at the E l k H i l l s  tank  farm 

s i te i n  Ke rn Cou nty i s  exc l us i ve l y  agr i c u l tural  ( A ,  A- 1 )  except for a 
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1 - m i l e  s ect i on s o utheast o f  B l ac kwe l l s  Corner  ( M . P .  3 6 ) .  The  z on i ng i n  

th i s  sec t i o n  i nc l udes  s i ng l e - fam i l y  and  mu l t i p l e- fam i l y  re s i dent i a l  

( R2PD , R ) , commerc i a l and  o f f i c e  ( C2 PD , LOO ) , mob i l e  homes  ( MB ) , and  

f l oodp l a i n  zones . T h i s  re f l ects  a spec i f i c  p l an for  an  emp l oyee  com

mun i ty p roposed  but yet to be  deve l oped  by B l a ckwe l l Land Company . 

Because  the p roposed  ro ute fo l l ows an exi s t i ng  p i pe l i ne corr i dor  through  

th i s  1 -m i l e  sect i o n , the project  wo u l d not repre s e nt a new l and  u s e .  The 

Ke rn County P l ann i ng Departme n t ,  i n  o rder to dete rm i ne  whether or not 

the proposed fac i l i t i es were i n  conformance wi th the i r zon i ng ord i nance  

and  W i l l i amson  Act ru l es ,  s ubm i tted the que s t i on  to  the i r  County Co u n se l . 

H i s a n swe r ,  i n  a Ke rn County O f f i ce  Memorandum dated 3 Marc h 1 977 , 

stated severa l  a l ternati ves . The most prom i s i ng ,  accord i ng  to a co unty 

p l anne r ,  i s  the f o l l ow i n g .  Becau s e  the gove rnment  p i p e l i n e i s  to be  

operated as a common carr i e r ,  i t  i s  c l as s i f i ed as  a p ub l i c  uti l i ty .  The 

agr i c u l tura l  zon i ng d i str i cts  and  the  W i l l i amson  Act ru l e s a l l ow p u b l i c  

ut i l i ty transm i s s i on l i ne s , wi th ri ght- of-way rev i ew by the P l an n i ng  

D i recto r .  A second  l i ke l y  a l ternat i v e wo u l d  be  to amend  t h e  Z o n i ng 

O rd i n ance  to spec i f i ca l l y  prov i de for  p i pe l i n e s .  

The Kern  County P l an n i ng  D i recto r wi l l  dec i de o n  the app rop r i ate 

acti o n .  

The Cou nty P l ann i ng Department h a s  not i den t i f i e d  county p l ans  o r  

p o l i c i e s that wo u l d s uggest i n compat i b i l i ty of  the proposed  Coa l i nga 

p i pe l i ne route . 

B .  K i ngs  County 

K i ngs  County does  not have a c urrent Land U s e  E l ement of  the i r  

Genera l  P l an ,  b u t  rev i ew o f  the E n v i ronmental  Re so urc e s  Management 

E l ement ( 1 97 2 )  o f  the General  P l an and  the Ave n a l  General  P l an ,  Land- U s e  

Map ( 1 976 ) , s uggest that no  p l ans  or  p o l i c i e s wo u l d be  i ncompati b l e  w i th 

the proposed  p i pe l i ne i n  K i ngs  C o unty .  
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The 

p i p e l i ne 

p rop osed  

n orma l l y  

P l a n n i ng 

zo n i ng  i n  K i ngs  County i s  agri c u l t ura l  for the l e ngth o f  the 

corr i d or .  I f  t h e  gove rnme nt  were to  s e e k  approva l  f or  the 

p i pe l i ne i n  t he c o unty , they wo u l d have to s u bm i t  i n formati o n  

req u i red f o r  a cond i t i ona l  u s e  p e rm i t  from the Ki ngs  Cou nty 

Commi s s i o n .  

C .  F re s no 

Re v i ew o f  the Coa l i nga Reg i ona l  P l an p repared by the F re s no County 

P l ann i ng Departme nt ( 1 974 ) s uggests that no  c o n f l i cts ex i st between  the 

proposed  p i pe l i ne and  the cou nty p l a n s  and  po l i c i e s w i th  the  p o s s i b l e  

excepti o n  o f  the p l anned  Coa l i nga Cargo Port .  The  cargo port i s  pro

po sed  by the C i ty o f  Coa l i nga and Fresno  Cou nty for  a l ocati o n  adj acent  

to and o n  the  we st  s i de o f  I nterstate 5 and north  o f  P he l p s Ave nue . The  

proposed  p i p e l i ne corr i dor  wo u l d  be  o n  the we stern  edge of  the ai rp ort 

s i te .  Accord i ng  to c u rrent  opt i m i st i c p l ans , c o n struc ti o n  on the Cargo 

Port co u l d beg i n i n  1 978 . C o n struct i o n  o f  the two p roj ects , the n , may 

be  concurrent . 

The  tank  farm wo u l d occ upy app roxi mate l y  80 acres o f  l and we st  o f  

the  a i rpo rt s i te a n d  s o uth o f  t h e  S h e l l O i l t a n k  farm . T h i s s i te i s  

des i gnated as Genera l  I ndustr i a l  R e serve  o n  the Coa l i nga Reg i o na l  P l a n .  

Conce i vab l y ,  the proposed  tan k farm c o u l d d i sp l ac e  future deve l opment o f  

a i rport- re l ated i ndustr i e s  i n  t h e  l o ng-term .  N e i ther  t h e  C i ty o f  Coa l i nga 

nor  the F re s n o  County P l ann i ng Departme nt , howeve r , have i de nt i f i ed th i s  

as  a prob l em . 

Al l l ands  through  wh i c h the corr i dor  pas s e s  i n  F re s no County are i n  

an exc l u s i ve l y  agr i c u l tural  d i stri c t .  Petro l e um p i pe l i ne s  and tan k  

farms are perm i tted i n  th i s  d i str i ct s u b j ect t o  rev i ew a n d  approva l  by 

the P l ann i ng D i recto r .  Severa l  tan k  farms  a l ready exi s t  i n  the Coa l i nga 

area .  As me nti oned  p re v i o us l y ,  the gove rnment wo u l d prov i de i n format i o n 

regard i ng the p i p e l i ne and tan k  farm to the  P l a n n i ng Dep artment  for  

the i r rev i ew and comment . 
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I V .  P ROBAB L E  I M PACT O F  T H E  P ROPOSED  
ACT ION  ON  THE  ENV I RONMENT 

Benef i c i a l and  adverse  i mpacts wou l d  occur  as a re s u l t of both  the 

construct i o n  and  ope rat i o n  phases  o f  the p roposed  project .  S i te - spec i f i c  

aspects o f  the  construct i o n  wo u l d l arge l y  i n f l u e nce  the b i o l og i ca l , 

archaeo l o g i ca l , h i sto r i c ,  and v i s ua l  e l ements o f  the e n v i ronment .  Con

structi o n  wo u l d a l so  i ncrease empl oyment and  s t i m u l ate econom i c  acti v i ty .  

Other  e l ements s u c h  as  geo l ogy and a i r qua l i ty wo u l d  be  l e s s  affected by 

construct i o n .  E ffects o f  the ope rati o na l  phase  wo u l d ar i s e  from both 

n ormal  and  ab normal  operati o n s . An  i mpo rtant e ffect i s  the  ab i l i ty to 

de l i ver  200 , 000 B/D ( expandab l e  to 250 , 000  B/D ) of crude o i l  for u s e  i n  

the U n i ted  State s .  I n  ge nera l , howeve r ,  the i ncreased  producti o n  o f  E l k 

H i l l s  crude  o i l wo u l d be o ffset  by de creased  producti o n  o f  other  Ca l i 

forn i a  o i l s i nce the E l k H i l l s  o i l wo u l d be  mo re compet i t i ve economi ca l l y .  

I n  addi t i o n , i f  p i pe l i ne capac i ty wo u l d b e  made avai l ab l e f o r  a l l o f  the 

E l k H i l l s  crude o i l through exi st i ng  systems l ead i ng to the San  F ranc i s co  

Bay Area from  Coa l i nga , s ome other Ca l i forn i a  o i l wou l d be  d i s p l aced and  

not ab l e  to reach markets . N ormal  operat i o n s  and  p rese nce  o f  the tan k  

farms wo u l d degrade a i r qua l i ty and the aestheti c s u rro u nd i ngs . N ormal  

ope rat i o n s  a l ong  the p i pe l i ne i ts e l f wo u l d have l i tt l e o r  no  adverse  

e ffects . E ffects o f  ab normal  ope rat i o n s  ge nera l l y  center o n  po s s i b i l i 

t i e s  o f  f i re and o i l s p i l l age . Imp l emented and  pote nti a l  m i t i gati o n  and  

c ompensat i o n  meas ures  that re duce o r  e l i m i nate adverse  e ffects o f  the 

project are d i s c u s sed  wi th each  e n v i ronme ntal e l ement . 
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Maj o r  operat i o n  i mpacts o f  the  proj ect wo u l d ar i s e  from an acc i 

denta l s p i l l  o f  o i l .  Both  tan k farms wou l d be  e n c l o s e d  by be rms and  

dra i nage contro l s that wo u l d conta i n  sp i l l age . O n s i te and  nearby 

f i re f i ght i n g e q u i pme nt and personne l  wo u l d red uce  the extent o f  f i re 

effects . S p i l l age from the  p i pe l i ne wo u l d be reduced by the  va l ves  and  

co nt i n uo u s  mon i tor i ng  o f  f l ow t hro ugh  the  p i pe l i ne as  we l l as ro ut i ne 

patro l l i ng o f  the p i pe l i ne and  p ump stat i o n s . The  probab l e  freque ncy , 

causes , s i ze ,  and  area o f  o i l  s p i l l s  from project  e l ements  are d i s c u s s ed  

i n  Appen d i x 0 .  

The  potent i a l  sp i l l  v o l umes and  the i r  l ocat i on s  have been  i nte

grated i nto the Sen s i t i v i ty Ana l ys i s  d i s c u s s e d  i n  Appe n d i x E .  T h i s  

a na ly s i s  as s i gn s  three  maj o r  catego r i e s  o f  s p i l l  ( i . e . , 5 , 000 , 2 5 , 00 0 , 

and  40 , 00 0  barre l s )  to each  segment o f  the  p i pe l i ne ,  determ i nes  the  

potent i a l  areas  o f  d i rect e ffect , and re l ate s these  factors  to  the  

as s i gned  va l ue s  fo r the  e n v i ronmenta l  resources . The  re s u l t i ng  comb i na

t i o n s  of r i s k ,  area of e f fect , and re s o u rce  va l ue  prov i de e s t i mates o f  

s e n s i t i v i ty l eve l a l o ng t h e  p i p e l i ne corr i dor  ( Append i x C ) . These  

ana lyses  and  the  der i ved va l ue s  may be  re f l e cted i n  the  l ocat i o n o f  

port i o n s  o f  t h e  p i pe l i ne a n d  p l acement of  s ome b l oc k  va l ve s .  

I n  add i t i o n to adverse  e ffects res u l t i ng d i rect l y from the con

struct i o n  o r  operat i o na l  p hases  o f  the proj ect , c umu l at i ve env i ronmental  

e ffects co u l d  occ u r .  Co n s i derat i o n  of  cumu l at i ve effects  comb i nes  the 

e n v i ro nme ntal  e l ements of  the  ex i s t i ng  cond i t i o n s , those of  the propo sed  

proj ect , and  those  o f  other  propo sed  o r  assoc i ated proj ects  at  E l k H i l l s  

and  n ear Coa l i nga . Deve l opment o f  petro l e um product i o n  and  req u i red 

fac i l i t i e s at the E l k  H i l l s Naval Petro l e um Re se rve wo u l d  add to the  

e ffects o f  the propo sed  pro j e c t .  Hydro carbo n em i s s i o n s  wo u l d i nc reas e , 

the s i ze and  d i st r i b ut i o n  o f  vegetat i o n and  c r i t i ca l  hab i tat o f  the  two 

e ndangered spec i e s wo u l d  b e  reduced , and  the  v i s ua l  s ett i n g wo u l d  be  

c hanged .  The  propo sed  Coa l i nga Cargo  P o rt ( s chedu l ed for  ear l i e st  com

p l et i o n  by 1 979 ) , i n  con j unct i o n  w i th  a new tan k farm at Coa l i nga , wo u l d 
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i nc rease  hydrocarb o n  and  other  em i s s i o n s , d i s turb the  l oc a l  v i s u a l  

sett i ng ( parti c u l ar l y as s een  from I nterstate 5 ) , a n d  e s tab l i s h a 

pre domi nate comme rc i a l u se  o f  the  l and  i n  th i s  i mmed i ate are a .  

A s  i nd i cated i n  t h e  i ntroduct i o n ,  transpo rtat i o n of  t h e  c rude o i l 

o ut o f  the  Coa l i nga area to markets i s  not  i nc l uded s i nce  detai l s  o f  

t h e s e  markets are n o t  y e t  def i n ed .  The  market for  c rude o i l i n  t he  

future  i s  great l y  unc ertai n owi ng to  the  avai l ab i l i ty o f  north s l ope 

A l as kan c rude o i l and  the  re l uctance o f  we st  coast o i l compan i e s  to 

comm i t  thems e l ves  for  crude o i l acq u i s i t i o n .  Factors that w i l l  

i n f l uence  dec i s i o ns  o f  we st  coast  o i l c ompan i e s  concern i ng crude o i l 

acq u i s i ti o n du r i ng the  per i od o f  E l k H i l l s  crude  o i l product i on  i nc l ude 

the  fo l l owi ng :  

0 

0 

Governme nt contro l s o n  product i o n  and  export .  

S upp l y  stab i l i ty .  

o Crude  o i l acqu i s i t i o n costs  and  prof i tab i l i ty .  

o Tec h n i ca l  factors . 

0 

0 

Transportat i on  avai l ab i l i ty and costs . 

Co ntractua l  o b l i gat i o n s  and  marketi ng  systems . 

These  and  other  fac tors concern i ng the  crude o i l market s i tuat i o n  o n  the  

we st  coast  are prese nted i n  Append i x  P . 

A .  Geo l og i ca l  R e sources  

l .  C o n s truct i o n  

The  c o n s umpt i o n  o f  m i nera l  re s o urces  a n d  i ncreased  e ro s i o n or  

hydrocompacti o n  due  to  a l ea k  or  s p i l l  are the  mo st s i gn i f i cant geo l o

g i ca l  i mpacts as soc i ated w i th the propo sed  proj ect . The  l ac k  o f  steep 

s l ope s a l o ng  the  ma i n ro ute l i m i ts the  potent i a l  for  i nduced  s l ope 

fa i l u re due  to p i pe l i ne con struct i o n .  P l aceme nt  o f  the p i pe l i ne wo u l d 
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not preempt the  u se  o f  the  l and  fo r agr i cu l tura l  p urpo s e s ; howeve r ,  

areas that are not now b e i ng  i rr i gated co u l d b e  potent i a l  areas fo r 

hydrocompact i o n .  T hu s , ag r i c u l tura l  u s e  o f  s u c h  l a nds may req u i re 

addi t i o na l  meas ures  once  the  p i pe l i ne i s  i n  p l ac e  i n  o rder  to avo i d  

damage due  to hyd rocompact i on .  W i th the  excep t i o n  o f  p o s s i b l e  gyp s i te 

depo s i ts i n  the  v i c i n i ty o f  B l ac kwe l l s  Corner , the p i pe l i ne wo u l d  not 

i nte rfe re w i th known m i n era l  depo s i ts .  A l though  no  known u n i que  fea

ture s  wou l d  b e  destroye d  by the  pro j ect , i nv erteb rate fo s s i l s  and  pos

s i b l e fragments  of  v erteb rate fos s i l s  m i ght b e  uncovered  o r  des troyed 

d ur i ng  p i p e l i ne con struct i o n .  

C o n s truc t i o n  o f  the  tan k farms and  p i pe l i n e wo u l d  c o n s ume va r i o u s  

typ es  o f  m i nera l  re s o urces . Sand  and  grave l wo u l d  b e  needed for  p i pe 

bedd i ng ,  trench  bac kf i l l ,  and  ac c e s s  and  ma i ntenance  roadways . Much  o f  

the excavated mate r i a l  wo u l d be  s u i tab l e  a s  trench  bac kf i l l .  Some 

grav e l  for bedd i ng and  b erm mate r i a l  wo u l d  be  i mported from l oca l  s o urces . 

Other  m i n era l  resources  wo u l d  b e  c o n s umed i n  the  product i o n o f  p i p e , 

va l ves , storage tanks , and aspha l t  and  concrete . 

U n l e s s  con struct i o n  occurs d u r i n g  the wi nter  or  ra i ny seaso n ,  

i nc reased  ero s i o n act i v i ty s h o u l d b e  l i m i ted . H oweve r ,  i n  s l op i ng 

terra i n  o r  at stream c ro s s i ng the potent i a l fo r ero s i o n co u l d  b e  i n

c reased  for  s ome t i me unt i l vegetat i o n i s  ree stab l i s hed . Leaks o r  

ruptures i n  the p i pe l i ne co u l d  res u l t  i n  s u b s u rface e ro s i o n o r  po s s i b l y  

hydrocompact i o n  i n  l oo s e  s o i l s .  

2 .  Operat i on 

The  genera l  co ntext o f  the  west s i de o f  the  San  Joaq u i n  Va l l ey 

i nd i cates a mode rate l y  act i v e  st ructural  reg i me a s soc i ated w i th the  San 

Andreas fau l t  zone and  the  n umero u s  m i nor  fau l ts ,  fractu re s , and  u p l i fts 

i n  the  reg i o n .  The  p roposed  con struct i o n act i v i t i e s of the  tan k farms  

and  the  p i pe l i ne wo u l d  not i nduce any s e i sm i c  o r  structural  changes . 
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The i mpacts o f  the  s tructural  and  s e i sm i c  s etti ng  upon  the  proposed 

project wou l d l arge l y  i nvo l v e the  i mpact o f  s e i sm i c tremors most  p robab l y  

o r i g i nati ng from t h e  San  Andreas fau l t zone  o r  other  fau l ts t o  the 

s o utheas t .  No  fau l ts w i th Q uaternary d i s p l acement cross the p i pe l i ne 

route o r  tan k  farm s i tes , there fore the potent i a l for  p i p e l i ne o r  tan k  

farm damage due  to fau l t rupture does  not  ex i s t ,  based  o n  the exi s t i ng  

avai l ab l e l i terature . Ground  s hak i ng  p roduced by  earthquakes  may i nter

fe re w i th n orma l  ope rati o n s  of  the system . A l l fac i l i t i e s wo u l d be 

des i gned  for  acce l e rat i ons  o f  about 0 . 5g i n  o rder to m i n i m i ze adverse  

e ffects o f  s e i sm i c  moveme nt , b ut ,  i n  C a l i fo r n i a ,  des i gn s tre ngths may be  

exceeded ( e . g . , a n  event  o f  l . Og acce l e rati o n i s  pos s i b l e ) .  G reate s t  

pote nt i a l  for  adve rse  e ffects wo u l d  o c c u r  where marked  d i fferenti a l s i n  

the s tre ngth o f  the mate r i a l s ex i st betwee n  the  ground  and  the  fac i l i 

t i e s  or  between  c omponents w i th i n  the fac i l i t i e s  ( e . g . , va l ves  and  

p i pe s , p umps and  p i pe s , ta n ks and  p i pe s , and  p i pe connect i o n s  at s harp 

ang l e s  o r  betwe e n  d i fferent s i ze s  o f  p i pe s ) .  S uch  s harp ang l e s  have 

been m i n i m i ze d , and  a l l j o i nts wo u l d be  we l de d .  

Effects from compac t i o n , l i q ue fac t i o n , l u rch i ng ,  a n d  i nduced l and

s l i de s  wo u l d b e  m i n i m i zed  by the re l ati v e l y  we l l - compacted and  dry s o i l 

c ond i t i on s  at the tan k  farm s i te s  and  a l o ng  the p i pe l i ne ro ute . C ro s s 

i ngs  o f  c hanne l s a n d  t h e  steep terra i n a t  t h e  west end  of  E l k H i l l s 

wo u l d i nv o l ve add i t i o n a l  grad i ng  to m i n i m i ze the potent i a l  for  movement . 

Tan k  farm s i te s  wo u l d be  thorough l y  exp l ored for  compact i o n  and  neces

sary fou ndat i on req u i rements fo r b erms , tan ks , and  a l s o  for  the p ump 

s tati ons  . 

3 .  M i t i gati o n  

T o  p rotect t h e  p i p e l i ne from p o s s i b l e  damage d u e  t o  s cour i ng  at 

s tream channe l cross i ngs , i t  wo u l d  be  b u r i ed  be l ow the s c o u r  l i ne  or 

encased  i n  concrete . A revegetati o n program wo u l d  be  p l anned  for the  

ent i re p i pe l i ne route and at the tan k  farm s i te s  i n  order to  e stab l i s h 

4- 5 



vegetat i o n for eros i o n contro l  p urpo se s  a s  s o o n  a s  c o n s truct i o n  act i v i 

t i e s  have ceased . T o  fac i l i tate revegetat i o n , excavated top s o i l  wou l d  

be  sto c kp i l ed for  rep l aceme nt . Con struct i on o n  s l ope s  and  at stream 

cros s i ngs  s h o u l d  co i nc i de w i th the normal  dry seaso n ,  where p o s s i b l e .  

I f  c on structi o n  i n  these  are as , part i c u l ar l y  at stream cro s s i ng s , m u st 

take p l ace  du r i n g  the ra i ny seas o n , ero s i o n a l  c o ntro l cont i ngenc i e s , 

s u c h  a s  water  d i v ers i on stru cture s or  down stream s ed i ment  trap s , cou l d  

be  i mp l emente d .  

A deta i l e d f i e l d s u rvey s h o u l d  be  co nducted  t o  eva l uate the near

s u rface o f  hydrocompact i on pote nt i a l  o f  the s ed i ments  a l o ng  the p i pe l i ne 

ro ute . I f  areas  o f  potent i a l  s u b s i de nce  are d i s covered , they s h o u l d be  

pretreated i n  order to  m i n i m i ze the pote nt i a l  for  further  s u b s i dence  

after  the p i pe l i ne i s  i n  p l ace  ( due to i rr i gati o n , f l ood i ng , o r  p i pe l i ne 

l eaks ) .  

The  e nt i re l ength o f  the p i pe l i ne wo u l d  b e  coated for  corro s i on 

protect i on .  S uch  coat i ng  and  cathod i c  protect i o n  wo u l d  m i n i m i ze ma i n

tenance and  the potent i a l  for  l eaks  due  to s o i l corro s i v i ty .  

The  s tructu ra l and  foun dat i o n  des i gn s  and  the c o n s tructi o n  at the 

tan k  farm s  wo u l d be  equal  or  greater i n  re s i s tance  to s e i s m i c s hak i n g  

than a r e  ex i s t i n g  tan ks . We l de d  s te e l  tan ks , X- ray i n spect i o n  o f  p i pe 

we l ds , and  we l ded f l ange s o f  p i pe-to- va l ve c o nnect i o n s  s h o u l d  reduce or  

e l i m i nate s ome o f  the adverse  e ffects o f  tremors . W i th any maj or  tremo r ,  

the project  wo u l d  b e  s h ut down  and a l l c omp o ne nts  chec ked  i n  order to 

prevent  m i nor  l e aks  from becom i ng a maj or  sp i l l .  

B .  A i r Q ua l i ty 

l .  Cons truct i o n  

A i r  qua l i ty i mpacts d ur i ng  c o n s tructi o n  wou l d  re s u l t  p r i mar i l y  from 

fug i t i ve  dust cau sed  by w i n d- b l own d i sturbed  earth and  em i s s i o n s  from 
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construc t i o n  ve h i c l e s .  Parti c u l ate co ncentrat i o n s  are c urrent ly  at h i gh 

l eve l s  i n  the  San Joaqu i n  Va l l ey ,  therefo re any i ncrease  wo u l d b e  an 

adverse  i mpact .  Based o n  ca l c u l ati o n s , parti c u l ate conc entrat i o n s  

gene rated b y  cons truc t i o n  o f  t h e  tan k farm a nd  p i pe l i ne wo u l d exceed the  

State o f  C a l i forn i a  24- hour  standard i n  the v i c i n i ty o f  the  construc t i o n  

s i te ( App e nd i x  0 ) .  C on struct i o n  ve h i c l e em i s s i o n s  genera l l y  p resent  n o  

s i gn i f i cant prob l ems o f f  the con struct i o n  s i te . D u s t  generat i o n  caused  

by  cons truc t i o n  was  e s t i mated to be  an o rder o f  mag n i tude l e s s  than  that 

gene rated by ex i s t i ng  agr i c u l tura l  operat i o n s .  

2 . Operat i o n  

The  p r i mary operati ona l  i mpact o f  o i l  tran sport from E l k H i l l s  to 

Coa l i nga wo u l d  be hydrocarbon em i s s i o n s  from crude  o i l  storage tan ks . 

The  proj ect ' s  maj o r  regu l atory rev i ew for  a i r qua l i ty wo u l d be  the  

Federal  New S o urce Rev i ew and the  New S o u rce  Rev i ew regu l at i o n s  adopted 

by Ke rn and  Fre sno count i e s .  These  requ i re the E PA to conduct  a rev i ew 

of  the p ro j ect to determ i ne  i f  i t  wo u l d  i nterfere wi th the attai nme nt o r  

mai ntenance o f  amb i e nt  a i r qua l i ty standards . 

Hydrocarbon emi s s i o n s  from c ru de o i l storage at E l k H i l l s and  

Coa l i nga were  ca! c u l ated based  o n  methods  deve l oped by the  Amer i can  

Petro l eum I ns t i tute ( AP I ) .  E PA  then u s ed  the A P I  methods to deve l op 

the i r  own em i s s i o n  factors . Study has s h own the  E PA factors to be  too 

conservat i ve  and  the  general  c o n se n s u s  of  EPA and  the  Ca l i forn i a  A i r 

Resources  Board ( ARB ) i s  that actual  em i s s i o n s  rates are about 2 5  p er

cent  of  the E PA factors  for  storage l o s s e s . T h i s adj u stme nt has  been  

made to the  va l ues  for  th i s  s ect i o n .  Hydrocarb o n  l o s s e s  from crude  o i l 

w i thdrawa l were a l s o  e s t i mated from A P I  methods  rev i se d  by E PA ( E PA , 

1977 ) . F u rther  study o f  these  l o s s e s  has determ i ned  that actual  em i s 

s i o n s  a r e  a b o u t  90  p ercent  l e s s  than t h e  va l ue s  der i ved  us i ng  t h e  E PA 

methods ( C h i cago Br i dge and  I ro n , 1977 ) .  T hu s , the em i s s i o n  va l ues  u sed  

i n  t h i s s ect i o n  have  been  adj u s te d  to re f l ect th i s  data . 
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U s i ng the  above  a s s umpt i o n s  and  a v o l ume- to-ma s s  re l at i o n s h i p  

dev e l oped from Ste v e n s  Z o n e  and  S h a l l ow O i l Z o ne c rude vapor  d ata , re

act i ve hyd rocarbon  emi s s i o n s  from both tan k  farms  we re e s t i mated . I t  

wa s a s s umed that f o u r  250 , 000-ba r re l  tanks  wo u l d be  u s e d  t o  s tore  the  

Steve n s  Zone  c rude a nd that o n e  250 , 000-ba rre l tan k  wo u l d be  ded i cated 

to S h a l l ow O i l  Z o n e  c rude  at each tan k  farm .  

The tota l react i ve hydroc a rb o n  em i s s i o n s  from each  tan k  farm a re 

s h own i n  Tab l e  4- 1 .  The s e  v a l u e s  a s s ume that a l l c3 and  above  paraf i n s  

a r e  mode rate l y  o r  h i gh l y  react i v e .  Th i s  comp r i s e s  9 5  percent  o f  the 

tota l em i s s i o n s  s hown i n  Tab l e 4- 1 .  

React i ve  hyd rocarb o n  em i s s i o n s  ( RHC )  from b oth tank  farms  c a n  b e  

compared t o  ex i s t i ng  bas i n  em i s s i o n s  t o  dete rm i ne the i nc rementa l  i n

crease  that the project  wo u l d cau s e .  A s s um i ng  that hyd rocarb o n s  a n d  

ox i dants a r e  re l ated , the i nc rementa l  i ncrease  i n  ox i dant conce ntrat i o n s  

c a n  then  be e s t i mated .  D ue t o  t h e  l ocat i o n  o f  the  tan k  farms , t h e  

mete o ro l o gy o f  the  a re a ,  a n d  ava i l ab l e emi s s i o n  i nvento r i e s , t h e  ta n k  

farm emi s s i o n s  we re compared t o  the i r  respect i ve county e m i s s i o n s . T h e  

Coa l i nga tan k  farm emi s s i o n s  we re c ompared t o  Ki ngs  County emi s s i o n s  

because  t h e  compar i s o n  y i e l de d  t h e  fo l l owi ng  re s u l ts :  

TAN K  FARM 

E l k H i l l s  

Coa l i nga 

Tab l e  4- 1 

E L K  H I L LS EM I S S I O N S  I N  COMPA R I SON  WITH  
COUNTY-WI D E  EMI SS IONS  

( l b s/hr )  

R EACTI VE HC 

1980 
R EACTI VE HC 
I N  RES PECTI VE 

COUNT I ES 
TAN K EM I S S I O N S  AS 
% O F  COUNTY TOTA L 

10 . 7  

10 . 3  

1 3 , 417 ( Ke r n )  

2 , 52 5  ( K i ngs ) 
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I n  the event  that the Federal  gove rnment wou l d s e l ect  the Coa l i nga 

a l ternat i ve  for the transpo rtat i o n  of  E l k H i l l s c rude o i l ,  i t  may be  

necess ary to  ef fect em i s s i o n s  o ffsets for  hydrocarbo n s . The  tan k farm 

em i s s i ons  i n  each  cou nty are we l l  b e l ow the ARB and  i nd i v i dua l  cou nty 

New Source  Rev i ew emi s s i o n  l i m i ts for  offs ets . H owever , the EPA  i s  

expected to rev i ew the ent i re E l k H i l l s p roj ect , wh i c h wo u l d  i nc l u de the 

ent i re E l k H i l l s proj ect , wh i c h  wou l d  i nc l ude the p roduct i o n  of  E l k 

H i l l s crude  o i l as  we l l as  i ts transpo rtati o n .  I n  that event , hydro

carb o n  em i s s i o n s  from the e nt i re project  wo u l d b e  cons i dered and the 

Federal  government wo u l d s e e k  to e ffect hydrocarbon  em i s s i o n s  offsets i n  

the San  Joaq u i n Va l l ey A i r Bas i n . A study i s  c urrent l y unde rway to 

determ i ne  potent i a l  s o u rces for  offsets . S uc h  s o urces  wou l d  i nc l ude 

ref i ner i e s , petro l eum  sto rage tanks , p roducti on  we l l s ,  and dry c l ean i ng 

e s tab l i s hments . 

A more deta i l ed treatment o f  the i mpacts i n  the San  Joaq u i n Va l l ey 

and  San  Lu i s  Ob i spo  County can  be  fo und  i n  Append i x  0 .  

3 .  M i t i gati ng Meas ures  

a .  Imp l emented 

The  Fede ra l  New S o urce Performance  Standards ca l l for  f l oati ng

roof  tanks to be  c o n structed whe n stor i ng  a p roduct  w i th  the vapor  

pre s s u re o f  crude  o i l .  The  tan ks propo sed  for  constructi o n  at E l k H i l l s  

and  Coa l i nga wo u l d  be  doub l e- s ea l ed ,  f l oat i ng- roof  tan ks . Th i s  i s  

cons i dered the be st  avai l ab l e contro l tec h n o l ogy by the EPA  for  th i s  

type  o f  petro l eum s to rag e .  

b .  Pote nt i a l  

Standard mea s u res  can  b e  u s ed  to m i t i gate d u st  generat i o n  d ur

i ng construct i o n .  T hese  i nc l ude frequent water i ng of bare areas , c l ear i ng 
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the l east  amo unt  o f  l and  p o s s i b l e ,  cove r i ng  stockp i l ed mate r i a l s ,  o i l i ng 

o r  pav i ng c o n s truct i o n  road s , and  avo i d i ng c o n s truct i o n  acti v i t i e s o n  

t h e  d ry ,  w i ndy days  that occas i o na l l y  occur  i n  t h e  S a n  Joaq u i n Va l l ey .  

O ne  add i t i o na l  mea s u re co u l d b e  i mp l eme nted to reduce hydro

carbon em i s s i o n s  at the tan k  farms  -- em i s s i o n s  reduct i o n  e l s ewhe re i n  

the  bas i n .  I n  o rde r to l owe r emi s s i o n s  s u ff i c i e n t l y  s o  that the  p ro j ect 

wo u l d not be s ubject  to New S o u rce  Rev i ew ,  em i s s i o n s  wou l d  have to be  

1 5  l b s/hr  o r  l e s s .  

Em i s s i o n s  reduc t i o n s  ( o r  trade- offs ) i nv o l ve  reduc i ng em i s 

s i o n s  a t  o r  e l i m i nat i ng ex i s t i ng  s o u rce s  o f  hydro carbon s  i n  the  bas i n .  

The reducti o n  i n  ex i s t i ng em i s s i o n s  s ho u l d i dea l l y  be e q u a l  to o r  

greate r than t h e  em i s s i o n s  from t h e  n e w  s o u rce . Th i s  mea s u re has 

s i gn i f i cant pote nt i a l , e spec i a l l y  i n  the  San Joaq u i n Va l l ey ,  whe re a 

s u b stant i a l  n umber  o f  o l de r , u nco ntro l l ed petro l eum fac i l i t i e s ex i s t .  

F o r  examp l e ,  the em i s s i o n s  from a f i xed- roo f tan k  are a t  l east  an  order  

o f  mag n i tude h i g her  than em i s s i o n s  from  a f l oat i ng- roof  tan k  o f  compar

ab l e  s i ze .  Therefo re , the e l i m i nati o n  o f  o n l y  o n e  f i xed- roof tan k o f  

approx i mate l y  the  s ame s i ze as  t h e  proposed  tan ks wo u l d prov i de a n  

em i s s i o n s  reduc t i o n  that wo u l d o f f s e t  the  em i s s i o n s  from the  f l oati ng

roof  tan ks p roposed  for  E l k H i l l s .  

C .  N o i s e  

l .  Co n structi o n  

N o i s e  i mpacts from co n s tructi o n  o f  the p roposed  tan k  farms and  

p i pe l i ne wo u l d  b e  i n s i gn i f i cant , except where the  p i pe l i ne wou l d  pas s 

near scatte red farm re s i dences  ( o r  l abor  camp s )  and  the  Po l vade ro 

Co u ntry C l ub .  At these  l ocat i o n s  m i no r  con str uct i o n  no i s e i mpacts wo u l d 

be  expected ( Append i x  J ) . 
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2 .  Operat i o na l  

N o i s e  i mpacts near  t h e  tan k  farms and  p ump stat i o n s  wou l d  be  i n

s i gn i f i cant because  there are no peop l e  near  these  l ocat i o n s . 

D .  Wate r R e s o urc e s  

l .  Con struct i o n  

T h e  c o n struct i o n  o f  t h e  propo s ed E l k H i l l s /Coa l i nga Conveyance Sys

tem wo u l d  have few , i f  any , s i g n i f i cant  e ffects on the  wate r res o u rce s  

o f  the  study area i n  wh i c h  i t  wo u l d  b e  l ocated . 

Potent i a l  s o u rce s  o f  con struct i o n  i mpact wo u l d  i nc l ude grou nd

c l ear i ng  operat i o n s  that can  re s u l t i n  i nc reased  rates  o f  s e d i ment and  

turb i d i ty ,  u s e  o f  l oca l  water s upp l i es du r i ng  con struct i o n and  opera

t i o n , d i spo s a l  of ra i n  and  other  wate rs , and  acc i denta l s p i l l s  of f u e l s ,  

l ub r i cants , and  hydro s tat i c te s t  wate r .  F o r  the  most  part , the  s i ze o f  

these  i mpacts wo u l d  b e  re l at i v e l y  sma l l ,  even  i f  no  m i t i gat i o n  mea s u re s  

a r e  underta ke n .  Based  o n  the  s i ze o f  the  con s truct i o n c rews , the  con

s umpti ve u s e  of  wate r dur i ng  c o n s truct i o n  s ho u l d be  i n s i gn i f i cant .  The  

l i ke l i hood  o f  acc i denta l  s p i l l s  wo u l d  be  reduced by  the  u s e  o f  proper  

c o n s truct i o n  tec h n i que s . O n l y  i n  the  case  o f  ground-c l ea r i n g  operat i o n s  

are spec i f i c  m i t i gat i o n  meas u re s  nec e s s ary a n d  t h e s e  are a l ready p l anned  

for  i mp l ementat i o n .  

T h e  c o n struct i o n  operat i o n s  wo u l d  i nc l ude t h e  u s e  o f  water to 

hydro stat i ca l l y  test  the new sto rage ta n ks and the new p i pe l i ne to be 

con structe d .  P i pe l i ne tes t i ng  wo u l d  be  done i n  ro ugh l y  1 -m i l e  sect i o n s  

w i th e a c h  s ect i o n  o f  p i pe l i ne te sted  i nd i v i dua l l y ,  t h e  water  drawn off  

and  then  re u s e d .  At E l k H i l l s  and  Coa l i nga , the  l arges t  tank  i s  250 , 0 0 0  

barre l s ( 10 . 5 m i l l i o n ga l l o n s )  i n  capac i ty .  Beca u se  the  test i ng  wo u l d  

l a st  at l east  severa l  days , the  requ i red  water co u l d be acq u i red over  a 
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pe r i od o f  t i me s o  as  to m i n i m i ze the i mpact o f  i ts acqu i s i t i on .  Th u s , 

i t  i s  u n l i ke l y  that i s  acqu i s i t i o n wo u l d  have any i mpact o n  l oca l  o r  

re g i ona l  water s upp l i e s .  

D u r i n g  hyd rostati c tes t i ng ,  the test  wate r wou l d  tend to p i c k  

up any c o n s truct i o n  deb r i s o r  mud  l e ft i n s i de new l y  con structed p i pe l i ne 

s egments and  m i l l  s ca l e and  sma l l amounts  o f  hydrocarb o n s  from new l y  

constructed s ect i on s . Howeve r , i t  i s  expected that the amo unt o f  mate r i a l  

s u spended  o r  d i s s o l ved  i n  the test  water  wo u l d  be  s l i ght a n d  that i t  

wo u l d not have any s i gn i f i cant i mpact o n  l oca l  rece i v i n g waters  i f  i t  

were d i s c harged i nto them . N o nethe l e s s , these  test  waters wou l d  b e  

c o l l e cted a n d  then  d i s charged t o  l oca l  s u rface wate rs o n l y  i f  they are 

i n  c omp l i ance  w i th a l l app l i cab l e  regu l at i on s .  

F u rther  d i s c u s s i o n o f  thes e potent i a l  i mpacts and  the factors 

affect i ng the i r s i gn i f i cance i s  pres e nted i n  Append i x  K .  

2 .  Operat i o n 

a .  N orma l  

N orma l operati on  and  ma i ntenance  o f  the  proposed  p i pe l i ne and  

tan k  farms  wo u l d  re qu i re on l y  l i m i ted  amo unts  o f  wate r and  s hou l d  have  

l i ttl e ,  i f  any , i mpact on  the  water re s o u rce s  o f  the study area or  the  

bas i n .  

Con s umpt i ve u s e  o f  water by the proj ect wo u l d  be  neg l i g i b l e  

b e ca u s e  o f  the  re l at i ve l y  few emp l oyees  ( 24 )  requ i red for  i ts operat i o n .  

The o n l y  other  potent i a l s o u rce  o f  i mpact i s  tan k  farm runoff .  S u rface 

runoff  from these  fac i l i t i es c ou l d  l ead to s i gn i f i cant i mpacts on  l oca l  

s u rface wate rs .  Howeve r ,  th i s  i mpact wou l d  be  m i n i m i zed  by  proposed  

p l an s  for  c o l l ect i o n  and  treatme nt o f  s i te runoff  wate rs . 
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b .  Ab norma l  

Ab norma l operati o n s , e spec i a l l y  maj or  sp i l l s  of  c rude o i l ,  do  

have  the greate st  potent i a l  for i mpact . I n  parti c u l a r ,  sp i l l s  i nto 

s u rface wate rs  cou l d  have s i gn i f i cant e ffects . Howeve r ,  mo st  of the  

s u rface streams c ro s s ed  by project  fac i l i t i e s tend to be  p rotected from 

s i gn i f i cant i mpact due  to the i nte rm i ttent nature o f  th e i r f l ows . 

Vu l n erab l e  man-made channe l s ,  s u c h  as  the  Coa l i nga Aqueduct , are pro

tected  by  spec i a l  des i gn feature s . T h u s , the  i mpact o f  o i l sp i l l s  o n  

a l l s treams i s  co n s i dered t o  be  m i no r .  S i m i l ar l y , because  o f  b o t h  the  

phys i ca l  p rope rt i e s  o f  the  o i l to be  transported and the  s tructu re of  

the  l oca l  ground-water systems , the  amo unt  of  i ntru s i o n that s p i l l ed o i l 

m i ght make i nto l oca l  gro u nd  wate rs  s ho u l d be  re l at i v e l y  i n s i gn i f i cant .  

F u rther  d i s c us s i o n of  these  potenti a l  i mpacts and the  facto r s  

affect i ng  the i r  s i gn i f i cance  i s  pre s e nted i n  Appe nd i x  K .  

3 .  M i t i gat i o n 

A numb e r  o f  m i t i gat i o n  meas ures  are c u rre nt ly  l i sted a s  part o f  the  

project  p l an s . Con structi o n  meas u res  i nc l ude the  empl oyment of  s e d i me nt 

co ntrol  meas u res , parti c u l ar ly  i n  areas where project  fac i l i t i e s i mp i nge 

o n  natura l  or  man-made wate rways , and the  avo i dance of  v u l n e rab l e por

t i o n s  o f  l oc a l  aqueducts . T h i s s econd mea s ure has re s u l ted i n  the  

pre l i m i nary l o cati o n  of  the  Coa l i nga Tan k  Farm o n  l ands  that are down

s l ope from the  Coa l i nga Aqueduct and the l ocat i o n  of  aqueduct cros s i ngs  

at p o i nts where the  aqueducts  are wi th i n f u l l y  e n c l o s ed  s i p h o n s . S i m i 

l ar l y ,  a s  part o f  n ormal  project  ope rati o n s , i t  has  been  propo sed  that 

a l l s urface runoff  gene rated wi th i n  the b o u ndari e s  o f  the  fou r tan k  

farms be  c o l l ected  and treated b e fore d i s c harge . Other  proposed  opera

ti o na l  procedures  that wo u l d  he l p  to m i n i m i ze the i mpact of o i l sp i l l s  

o n  l oca l  wate r re s o u rce s  i nc l ude the mo n i tor i ng  o f  the  p i pe l i ne by a i r 

( o nce  a wee k) and  by gro u nd  ( an n ua l l y )  and  the deve l opment of  an o i l 
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s p i l l  c o nt i ngency p l an that wo u l d  prov i de for  q u i c k  re sponse  to and  

c l eanup of  an o i l sp i l l  s h o u l d  i t  o c c ur .  

E .  B i o l o g i ca l  R e source s  

l .  Vegetat i o n  

a .  C o n struct i o n  

The  o n l y  s i gn i f i cant construct i o n  d i s rupt i o n o f  vegetat i o n 

wou l d occur  d ur i ng the  grad i ng o f  storage s i te s , d i gg i ng  o f  p i p e l i ne 

tre n c he s , depos i t i o n o f  debr i s ,  and  c reat i o n  o f  acc e s s  routes for  con

struct i o n eq u i pme n t .  A s s oc i ated w i th t h e s e  d i sturbances  i s  t h e  pos s i b l e 

compact i on  o f  s o i l and  a c o n sequent  l o ng-term degradat i o n o f  vegetat i o na l  

hab i tat . 

The  c l ear i ng  and con struct i on at E l k H i l l s tan k farm s i te 

wo u l d destroy app roxi mate l y  60  acres  o f  gras s l ands  and s h r ub s .  S i m i l ar 

vegetat i o n ex i s ts i n  the s u rro und i ng area , b ut these  areas may be  af

fected by the  c umu l at i ve e ffects o f  other ant i c i pated projects  o n  the  

s o uth s i de o f  E l k H i l l s .  

The  degree and s i gn i f i cance  o f  d i s turbance  wo u l d vary w i th 

l ocat i o n .  The  f i rst  37  m i l es o f  p i p e l i ne route trave rse  a n  e s s e n t i a l l y  

i ntact expanse  o f  Lowe r Sonoran gras s l and ( Appe nd i x  L ) . The  50- foot 

r i ght-of-way wo u l d c ro s s  comp l ete l y  u nd i sturbed  l and  ( e . g . , s o uthwe s t  o f  

t h e  S o uth B e l r i dge O i l F i e l d ,  from M . P .  1 3  to 2 7 ) . T h e  re st  o f  th i s  

f i rst port i o n o f  the  p i p e l i ne ,  h owev e r ,  wo u l d be  c on s tructed i n  ex i s t i ng 

p i pe l i ne r i ght- o f-way , red uc i ng the w i dth o f  newl y d i sturbed  vegetat i o n .  

The  o n l y  other  re l at i ve l y  u nd i sturbed  vegetat i on t o  b e  cro s sed by the  

p i pe l i ne l i e s  0 . 5 to 1 . 0  m i l e s we s t  o f  State H i ghway 3 3  i n  the  Kett l eman 

P l a i n ,  from p i p e l i ne M . P .  60  to 7 2 . The  r i ght- o f-way corr i dor wo u l d  

d i s rupt the  vegetat i o n i n  th i s  reg i o n .  The  rema i n i ng l and  that the  
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p i pe l i ne wo u l d  c ro s s  has  been  d i stu rbed  e i the r by o i l - p ump i ng e q u i pment 

and  support i ng  dev e l opment ( M . P .  79 to 8 1 ) o r  by c u l t i vati o n  ( M . P .  3 7  to 

60 , 72 to 79 , and 81 to 85 ) .  

The total  l a nd area that wo u l d  be  d i s tu rbed  by the project  i s  

approxi mate l y  800 ac re s ; o f  th i s  amo unt , approxi mate l y  320  to 400 acres  

are c u rre nt l y u n d i s tu rbed vegetati on . 

I n  the above  cases , the vegetat i o n o f  the ent i re p i pe l i ne 

corr i dor  wou l d  not be  i rrev e rs i b l y  destroyed . I f  the s o i l i s  not s e v e re l y  

compacted , b oth the ac c e s s  roads a n d  debr i s  s to rage str i p  wo u l d  probab l y  

revegetate . The extent o f  vegetat i o n  recovery wo u l d v a ry marke d l y  

because  the e ff i c acy o f  revegetat i o n  p rograms i s  depe ndent  upon  the 

rai nfa l l i n  the years fo l l owi ng  proj ect c o n s tructi o n , the mo i stu re

reta i n i ng capac i ty o f  the s o i l , and the s ubsequent traff i c  on the d i s

turbed ground .  I f  the f i l l  above  the p i pe l i ne i s  compacted , i t  wou l d  

probab l y  not revegetate rap i d l y .  Howeve r , the  f i l l  wo u l d  form a smal l 

mo u n d  o r  r i dge wi th i ts northern  s i de rece i v i ng l e s s  s u n l i g ht and  l o s i ng 

l e s s  mo i s tu re than the s u rro u n d i ng l an d .  The greater s o i l mo i s t u re may 

enco urage revegetat i o n more than  cou l d  otherwi se  be  expecte d .  

T h e  m o s t  s i gn i f i cant d i s rupti o n  of  vegetat i o n  wo u l d occ u r  

whe re t h e  p i pe l i ne c ro s s e s  streams . Pote nti a l  damage i s  parti c u l a r l y  

s e v e re at L o s  Gatos and  Zapato C h i no  creeks , approxi mate l y  3 a n d  6 m i l es 

s o uth  o f  the Coa l i nga  Tank  Farm .  O f  these  two s i te s , l e s s  damage i s  

l i ke l y to occ u r  at Los Gatos Cre e k .  Because  the p i pe l i ne and  s upports 

wou l d  be  c o n s tructed over the channe l  and  i ts b a n ks , ex i s t i ng  ve getat i on 

there wo u l d  not  be  destroyed .  Where the Coa l i nga  Aqueduct p a s s e s  through  

a s i phon  b e neath Los  Gatos  C ree k ,  revegetat i o n has  e l i m i nated a ny e v i dence 

that construct i o n  had take n p l ace b e l ow the top o f  the stre amb a n k .  At 

Zapato C h i no  Cree k ,  the p ropo sed  o i l p i pe l i ne wo u l d  be  b u r i ed and  req u i re 

the c l e a r i ng  o f  a l l vegetati o n  o n  both  streamb a n ks for at l east  1 5  to 

30 feet .  
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Sma l l wa s h e s  and  swa l es wo u l d  be  c ro s s e d  at n umerous  p o i nts  

a l o ng  the  p i p e l i ne ro ute , e spec i a l l y  at i ts s o uthern  e n d .  As  l o ng  as  

the  l and  i s  recontoured to res emb l e  the  p recon s truct i o n top ography , as  

p l anned , no  adverse  l o ng- term e ffects  s h o u l d re s u l t .  

V i rtua l l y  no  adv erse  i mpacts  are a s s o c i ated w i th con struct i o n 

o f  the  Coa l i nga Tan k  Farm . The  s i te has  been  c u l t i vated and  s uppo rts 

l i ttl e ,  i f  any , natura l vegetat i o n .  Con struct i o n  o f  the  E l k H i l l s  Ta n k  

Farm wo u l d destroy app rox i mate l y  6 0  acres  o f  Lowe r Sonoran  gras s l a nd .  

I t  i s  po s s i b l e  t hat  sma l l b e rms  a l o ng  acce s s  roads t o  the  

p i pe l i ne wo u l d enco urage the  e stab l i s hment of  dense  c o l o n i e s  of  Ru s s i an 

th i s t l e .  T h i s  i s  a n  undes i rab l e  i mpact .  

No  pop u l at i o n s  o f  rare a n d  e ndange red p l ants have  been  o b s e rved 

or  reported ( C a l i fo rn i a  Nat i v e  P l ant  Soc i ety , 1 9 7 6 )  wh i c h wo u l d  be  

i nj ured  by  construct i o n  of  the  p roposed  conveyance  and a s s o c i ated tank  

farms . S ome pop u l a t i o n s  o f  cotton  e r i ogonum ( E r i ogo num  go s syp i n um )  have 

been  repo rted w i th i n a few m i l es o f  p roposed  c o n s truct i o n  s i te s , b u t  

they are a l l up h i l l  from t h e  p ro ject  area and  wou l d  not  b e  affecte d .  

b .  Operati o n  

F ew i mpacts  wo u l d  b e  as s o c i ated w i th the  norma l  operat i o n  o f  

t h e  proposed  conveyance  sys tem . The  o n l y  effects  wou l d  be  reduced  

re vegetati o n by  traff i c  o n  access  roads  for  ma i ntenance  and  i n spect i o n , 

b ut  ex i s t i ng  roads wo u l d  p r i mar i l y  b e  u s e d .  

A n  o i l sp i l l  may o c c u r  at  s ome t i me d ur i ng  t h e  operat i o n a l  

l i fe o f  t h e  p ro ject .  A s p i l l  from any o f  the  storage ta n ks s ho u l d be  

c o n f i ned by the  s u rro u nd i ng b e rm , b u t  a s p i l l  from  the  p i p e l i ne wo u l d 

sp read i nto the  s u rro und i ng vegetat i o n .  The  d i stance  o f  trav e l  and  the  

area cove red by o i l i n  a max i mum s p i l l  are  d i s c u s sed  i n  Append i x  D .  The  
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o i l i s  a s s umed to trave l  l e s s  than l , 000 feet from the p i pe l i ne and  to 

affect l e s s  than 60  acre s . D i s cu s s i o n of  o i l s p i l l  e ffects i s  genera l l y  

based  o n  repo rted e ffects ( e . g . , Baker , J .  M . , i n  Cowe l l ,  1 97 1 ; We i n  a nd  

B l i s s ,  1 97 3 )  from f i e l d obs ervat i o n s  o n  o i l -co ntam i nated s i te s  i n  the 

v i c i n i ty of the project  area , and  the expe r i ences  w i th o i l s p i l l s  ( U RS ) . 

The mo st  eco l og i ca l l y  i mpo rtant areas  that c o u l d be  affected 

by a sp i l l  are the r i pari an  zones at Los  Gatos ( M . P .  8 1 ) and Zapato 

Ch i no Cree ks ( M . P .  7 8 ) . Sp i l l e d  o i l wo u l d e nter the cre e k  bed , wh i c h  

s uppo rts l i tt l e vegetat i o n .  A l l co ntam i nated vegetat i o n  wo u l d be k i l l e d 

e i ther  by the o i l o r  c l eanup ope rat i o n s .  Re s i due s  i n  the s o i l  wo u l d 

i n h i b i t  but  not prevent  revegetat i o n ; s ome p l ants  co l o n i ze natural  o i l  

s eeps . Mo s t  re s i dues  s h o u l d eve ntua l l y  be  metabo l i zed  by s o i l bacte r i a ,  

b ut the heav i e st  re s i dues  may p hys i ca l l y  i nte rfe re w i th  revegetat i o n  of  

a d i s turbed  zone . Areas  whose  vegetat i o n  has been  e l i m i nated as  a 

re s u l t  o f  any o f  the above proce s se s  wo u l d be s ubject  to e ro s i on .  

S i m i l ar e ffects wo u l d b e  obs erved  i f  sp i l l s  occur  i n  other  

regi o n s . B u e na V i s ta C re e k  ( M . P .  5 )  has  a l ready been  co ntam i nated by 

o i l .  A s p ha l t covers  many areas  o f  the cree kbe d  and  has a l te red e ro s i o n .  

A l though  the cree k has  been  d i s turbed , add i t i o na l  co ntam i nati o n  wo u l d 

f u rther  prevent  i ts revegetat i o n  and must  be  con s i dered an  i mpact .  

G ra s s l and  i s  a l s o  expected to revegetate s l ow l y  after a s p i l l .  I n  the 

s o uthe rn  port i o n  o f  the p i p e l i ne ro ute , o i l wou l d  f l ow i nto the d i ffu se  

netwo rk  o f  sma l l dra i nage channe l s ,  and  aspha l t depo s i ts may form i n  

the s e .  B ecau se  the s e  s ma l l i ntermi tte nt s treams are the mo st  product i ve 

m i crohab i tats i n  the gras s l and , the i r prefere nt i a l  des truct i o n must be 

c o n s i dered s i gn i f i cant .  

If  a l arge o i l s p i l l  occurs , a f i re may start .  E c o sys tem 

damages  from f i re i n  the southern  port i o n  of  the project  area wo u l d 

pro bab l y  be restr i cted to the p l ants that have been  co ntami nated by o i l .  

The  vegetat i o n  i s  too sparse  to c reate any great danger o f  f i re spread . 
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B u rn i ng may , i n  fact , e n hance the rate o f  re covery o f  the  affected  re

g i o n .  R i pa r i a n  hab i tats conta i n mo re s h rubby growth and co u l d b e  much  

mo re s evere l y  damage d .  G ras s l an d  and  c u l t i vated reg i o n s  to the  no rth 

( e . g . , near  Avena l ) co u l d  s u ffer co n s i derab l e damage i n  a dry seas o n .  

c .  M i t i gati o n  

T h e  s i t i ng o f  t h e  project ' s  tan k farms  a n d  p i pe l i ne route 

i nc l udes  s e ve ra l  m i t i gati ng meas ure s . The most  s i gn i f i cant  o f  these  i s  

the  avo i dance o f  vegetat i o n that i s  re l ati ve l y  u nd i s turbed .  Any modi f i 

cati o n s  o f  the ro ute o r  s i te s  wo u l d  c o n st i tute m i t i gat i o n i f  they wo u l d 

reduce the  l o s s  o f  ex i s t i ng  nat i ve vegetat i o n .  

A t  p i pe l i ne c ro s s i ngs  o f  r i pari an  hab i tat ( i . e . , Zapato C h i no  

C ree k) , the  cons truct i o n r i ght-o f-way s h ou l d  be  reduced to 1 5  to 20  

feet .  A l l streams i de vegetat i o n s h o u l d be  c o n s i dered va l uab l e ,  and  i ts 

destruc t i o n  s ho u l d be  avo i de d .  Heavy equ i pment moveme nts i n  the  stream

bed  s ho u l d be  m i n i m i ze d .  

Where destructi o n  o f  r i par i an vegetat i o n  i s  u navo i dab l e ,  the  

area s ho u l d be regraded and revegetate d .  Because  the  req u i reme nts  for  

arti f i c i a l  revegetat i o n  d i ffer  s i gn i f i cant l y  from reg i o n to reg i o n , the  

So i l  C o n s ervat i o n  S e rv i ce ( S C S )  of  the U . S .  Departme nt  of  Agr i c u l ture 

( D i s t r i c t  C o n s ervat i o n i s t ,  B ake rs f i e l d ,  Ca l i fo r n i a )  co u l d  p ro v i de g u i de

l i nes  for  res to rat i o n .  

The  SCS  co u l d  rec omme nd  p rocedures  fo r revegetat i ng the p i pe-

1 i ne corr i do r ,  stab i l i z i ng the  b erms  around  o i l  s to rage tan ks , and  

re conto u r i n g  and  revegetat i ng the sma l l s u rface dra i nage c hanne l s  that 

wou l d  be  d i sturbed  by l ay i n g  the p orti o n s  of  the p i pe l i ne towards i ts 

s o uthern  s e gment .  The  SCS  may a l s o  recomme n d  the  des i rab i l i ty and  

tech n i ques  o f  avo i d i ng c reat i o n  o f  add i t i o n a l  hab i tat for  the  R us s i an 

th i st l e  ( Sa l s o l a ka l i ) .  
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2 .  W i l d l i fe 

The  i mpacts of  the  proposed  project  upon  wi l d l i fe re s o u rces  foc u s  

p r i mari l y  upo n t h e  d i s tu rbance a n d  des truct i o n o f  s upport i ve hab i tat for 

the  San  Joaqu i n  k i t fox . F u rthermore , the  adverse  i mpacts o f  the project  

mu st  a l s o  be  v i ewed as  a contr i b ut i o n  to the  c umu l a t i v e  effects  of  

expand i n g  c u l t i vat i o n o f  the d e s ert s c rub  and  the  con s truct i o n  o f  as soc

i ated f i e l d  and  product i o n fac i l i t i es at E l k H i l l s  Nava l P etro l e um 

Res erve . 

a .  Cons truc t i o n  

A s s um i ng a comp l ete l and  c l ear i n g  a n d  des truct i o n  o f  b i ota , 

c o n struct i o n  o f  the  E l k H i l l s  Ta n k  Farm and  the  p i pe l i ne ,  from M . P .  0 

to 37 , M . P .  5 1  to 72 , and port i o n s  of  M . P .  74 to 8 1 , wo u l d remove  abo ut 

250  acres  o f  de sert sc rub  and  gra s s l ands  from the  u s e  and  s upport o f  the  

k i t fox . O f  t h i s total , 36  acre s to be c l eared occ ur  w i t h i n the  area 

recommended as  part o f  the  fox ' s cr i t i ca l  hab i tat . Howeve r , no  den  of 

fox appears  t hreatened , and  for  about 20  m i l e s ( i . e . , e q u i va l e nt  to an 

area o f  7 0  acre s )  t he  con s truc t i o n  zone l i e s  wi th i n  ex i s t i n g  p i pe l i ne 

corr i dors . T h u s , t he  potent i a l  adverse  e ffects upon  the  fox and i ts 

c r i t i ca l  hab i tat are l es se n e d .  

b .  Operat i o n 

Except for  ma i nte nance  roads that wo u l d be  c o nt i n uou s l y  d i s

turbed , natura l and  i nduced res torat i o n  recovery i n  the  gra s s l and  areas 

wo u l d return the  p i pe l i ne corr i dor  to h ab i tats s i m i l ar to t ho se  that 

pre s e n t l y  ex i s t .  Lo s s  o f  r i pari an hab i tat for  wi l d l i fe a t  Zapato C h i no  

C ree k ( M . P .  78)  can  be  c on s i dered  a s u b s tanti a l  and  adver se  e ffect i n  an  

area where  s uch  hab i tat i s  u n u s ua l . 
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The  re l at i ve l y  pas s i ve nature o f  the  p i pe l i ne and  tank  farm 

operat i o n wo u l d  reduce  the adverse e ffects of the n ormal l y  ope rat i ng 

project  upon  w i l d l i fe .  P ump stat i o n no i s e s , fac i l i ty staff , and  l i ghts  

wo u l d have some  d i sturb i ng e ffect upon  the fox .  

Operat i o n  o f  the  Coa l i n ga Tan k  Farm wo u l d have m i n i ma l  adverse  

e ffects upon  w i l d l i fe now  u s i n g  the  s i te .  T he  tank  farm may be  j o i ned  

i n  t he  future by  the  p ropo sed  Coa l i nga Cargo Port .  T he  e ffects o f  th i s  

a i rport  wo u l d  p robab l y  exceed those  o f  the  tan k  farm , a l tho ugh  the  

fac i l i ty wo u l d add to the area  o f  e ffec t .  The  a i rport  and p roposed  and  

e x i s t i ng  o i l storage fac i l i t i e s wo u l d comp l ete l y  b l oc k  the  n orth- so uth 

ground- dwe l l i ng w i l d l i fe movement corr i dor  between the  Coa l i nga Aqueduct  

and I nte rs tate 5 .  S uch  a b l oc kage may expand the  area o f  adverse  i m

pact , e spec i a l l y  o f  the free- roam i ng k i t fox t hat re s i de s  nearby and 

v i s i ts the p roposed  fac i l i ty and a i rpo rt are a .  

Operat i o n s  of  t h e  E l k H i l l s/Coal i nga Co nveyance Sys tem co u l d 

i nv o l ve  acc i dental  s p i l l age o f  o i l a l o ng  the  p i pe l i ne and  po s s i b l y  f i res 

at the tan k farms . A max i mum s p i l l  from the  fac i l i t i e s and  p i pe l i ne 

wo u l d be  40 , 000  barre l s .  S uc h  a s p i l l  wo u l d i n u ndate the  down s l ope 

w i l d l i fe hab i tat . O f  c r i t i ca l  concern , s p i l l age betwe e n  M . P .  0 and 

M . P .  3 7  wou l d  temp o rar i l y  remove 60 acre s  of  hab i tat and s ome p rey o f  

t h e  k i t fox . 

c .  M i t i gat i o n  

M i t i gat i o n meas ures  fo r m i n i m i z i ng the effects  o f  the p ropo sed  

proj ect  i nc l ude l o cat i n g  the  E l k H i l l s tan k  farm s i te away from  ex i s t i n g  

k i t f o x  denn i ng a reas  and  p l ac i ng the  p i pe l i ne and  tan k  farms next to 

ex i st i n g  fac i l i t i e s or other  d i s turbed  zone s . The  p ropo sed  ro ute a l o ng  

ex i s t i ng  p i pe l i nes  a l so  wou l d  s erve  to d i rect any o i l s p i l l  away from 

any ex i s t i n g  denn i ng area down s l ope of the p i pe l i nes . The  acce s s  roads 

and sma l l graded b erms wo u l d  pass the  o i l i nto nearby dra i nage c hanne l s .  
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The adverse  e ffects o f  these  fac i l i t i e s  may i n  part be  compen

sated for  by the  acqu i s i t i o n and  pre s e rvat i o n  o f  exi st i ng  hab i tat e l se

where . In  addi t i o n , the  s outhwe s t  sector  of  Nav a l  Reserve  No . l wo u l d  

be  p rotected from f u rthe r dev e l opment by conce ntrat i ng  new deve l opme n t  

betwe en  the  p roposed  fac i l i ty and  the  nea rby tan k  farms . 

3 .  Aquati c B i ota 

Because  no  aquat i c  o rgan i sms  occur  wi th i n  the  i nte rm i ttent s treams 

traversed  by the p i pe l i ne ,  the  p ro j e ct wo u l d  not a ffect the  aquat i c  

b i ota o f  the  s tudy area . S i m i l a r l y  the  aquat i c  re s o u rces  o f  the Coa-

1 i nga and  Ave n a l  aqueducts  wo u l d not  be  i mpacted . By cross i ng these  

aqueducts  whe re they pass  undergro un d ,  encas i ng the  p i p e l i ne ,  and  

a l l owi ng  for  g rav i ty f l ow away from the open  c h a n ne l s ,  the potent i a l  for  

any adverse  e ffects a s s oc i ated w i th s p i l l ed o i l i s  avo i de d .  

F .  Arc haeo l og i ca l , H i s to r i c a l , and  Other  C u l tura l  Re s o u rc e s  

T h e  p roposed  p ro j ec t  has  the  pote n t i a l  to  advers e l y  a f fect a rchaeo

l og i ca l  and  p a l eonto l o g i c a l  re s o urces  by  d i s t u rb i ng and des troy i ng 

rema i n s i n  s i te s  be l ow the  s u rfac e .  Archaeo l og i ca l  and  pa l eonto l o g i c a l  

rema i n s  may ex i s t i n  severa l  areas where t h e  deep excavat i o n s  may pene

trate u nexp o s e d  and  re l at i ve l y  und i s t u rb e d  s trata o r  l ev e l s .  Because  no  

recorded  h i s to r i c s i te o r  l andmark occurs  w i th i n the  p rop o s e d  p roj ect 

s i te s  a n d  ro u tes , h i s to r i c res o urces  wo u l d be  unaffected . 

l .  C o n s truct i o n 

D ur i n g  c o n struct i o n , the potent i a l  for  e n c o u nte r i ng archae o l o g i c a l  

rema i n s may be  h i ghest  i n  t h e  s e gments n e a r  exi s t i ng  c ree ks . These  

areas  i nc l ude : an  u n named c r e e k  at the we s t  e n d  o f  E l k H i l l s : M . P .  9 

to 1 2 ;  d i ffuse  c r e e ks d ra i n i ng west Mc Ki ttri c k  Va l l ey :  M . P .  1 7 ;  nume ro u s  

c re e k s  ex i t i ng from Temb l o r  Va l l ey :  M . P .  2 0  t o  2 5 ; c re e ks betwee n  
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Ante l ope and  Kett l eman  P l a i ns near  the Ave n a l  Gap : M . P .  45  to 6 0 ; B i g  

Tar C ree k :  M . P .  7 1 ; Canas  C re e k :  M . P .  72 ; Zapato C h i no C ree k :  M . P .  78 ; 

a n d  Los  Gato s C re e k :  M . P .  8 1 . These  pote n t i a l  areas near  the c re e ks 

are l ocated i n  areas  w i th the  l ea s t  d i sturbance  from c u l t i vat i o n and 

deep i rr i gat i o n p i pe l i ne s  and  c u l v e rts . Deep  excavat i o n may c reate 

s i gn i f i ca n t  adverse  e ffects i n  these  areas u n l e s s  p rop e r l y  m i t i gate d .  

P a l eonto l o g i c a l  rema i n s most  commo n l y  a re e n c o u ntered  i n  those  

areas  that  are away from  the  c ree ks and  mo re rec e n t  a l l uv i um .  Geo l o g i c 

fo rmat i on s  o f  the route and  the s i te have  vary i ng pote n t i a l  for  fo s s i l s ,  

a n d  the i r  rev i ew i nd i cates  that the  greate s t  potent i a l  l i e s  i n  the  s eg

ments  around  E l k H i l l s ,  Ke tt l eman H i l l s ,  and G u i j a rra l H i l l s .  Mar i n e  

i nv e rtebrate fos s i l s  wo u l d  be t h e  mo s t  commo n l y  expected rema i n s , a l 

though  the p e r i p h e ra l  l ocat i o n  o f  the route and  s i te s  genera l l y  corre 

l ates wi th mo re rec ent  and  c o n t i nenta l  depo s i t i o n o f  terre s t r i a l  ve rte

b rate s .  The f i nd i ng of a fo s s i l  mamma l  fragment  s upports the  pote nt i a l 

for  rema i � s a l o n g  the  p i pe l i ne ro u te and  at the  s to rage s i te o n  the 

s o uth s i de of E l k H i l l s .  

The  s u rveys for  archaeo l og i ca l  and  p a l e o n to l o g i c a l  rema i n s  p ro v i de 

i n fo rmat i on about  these  re s o u rc e s . Other  po s i t i ve bene f i c i a l  e ffects 

may be  d e r i ved  from the geo l o g i c a l , p a l eonto l o g i c a l , and  archae o l og i c a l  

i n fo rmat i o n and  rema i ns g a i ned  du r i n g  excavat i o n s  and  b o r i n g s  i f  the  

proj ect  i s  i m p l eme nted wi th s uf f i c i ent  m i t i gat i o n .  

2 .  O p e rat i o n 

N o rma l operat i o n  o f  the  propo sed  project  s ho u l d have  l i tt l e o r  no  

adverse  e ffects  u p o n  the archaeo l o g i c a l , h i stor i ca l , a n d  p a l e o nto l o g i c a l  

re s o u rc e s  o f  t h e  s i te s  a n d  t h e  ro ute . T h e  potent i a l  for  l a rge o i l 

s p i l l s  does  ex i s t a l o n g  the p i pe l i ne ;  s uc h  an  abnorma l event  co u l d  

i n u ndate a reas  that have  s ome a rc haeo l og i ca l  and  p a l e o n to l o g i c a l  poten

t i a l . If  the o i l o r  re s i due  are removed  by b u l l dozers , fro n t- l oaders , 
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o r  s c rapers , s ome s u rface mate r i a l s may be  d i sturbed .  F u rthermore , i f  

l and- f i l l  d i s p o s a l  i s  s e l ected , the excavati o n o f  new o r  expans i o n o f  

ex i st i ng  l an d f i l l s  f o r  conta i nment o f  t h e  o i l s p i l l  deb r i s may d i s t u rb 

archaeo l og i ca l  and  p a l eonto l o g i c a l  mate r i a l s .  

3 .  M i t i gat i on 

M i t i gat i on o f  the  adverse  e ffects o f  the  proj ect  upon  archaeo l og i ca l  

a n d  p a l e o n to l o g i c a l  resources  l arge l y  i nv o l v e s  the  mon i to r i n g  o f  deep 

excavat i o n s  for  foundat i o n s  wi t h i n  the  tan k  farm s i te s  a n d  for  the  p i pe-

1 i ne trenc h .  A rrangeme nts c o u l d be  made for  the  mo n i to r i n g  of excava

t i o n s  and  the eventua l  preserv at i o n  o r  remova l  o f  rema i n s  d i scovere d  

d u r i ng t h e  mon i to r i n g .  Th i s  type o f  mon i to r i ng  has  been  s e l e c t i v e l y  

co nducted f o r  many p i pe l i ne s  a n d  foundat i o n s  s i te s  and , i f  p rop e r l y  

coord i nated , genera l l y  d o e s  not  i nterfere wi t h  the  overa l l c o n s truc t i o n  

a n d  ope rat i o n sc hedu l e .  An  effect i ve  mo n i to r i n g  p rogram wo u l d  e l i m i n ate 

adve rs e effects  and wo u l d  p rov i de benef i c i a l  e ffects . F u rther  meas u re s  

wo u l d i nc l ude record i ng and  p u b l i s h i ng geo l o g i c a l  i n format i o n from the  

deep and  wi de tre n c h  ( ca .  8 to 9 feet deep x 5 feet wi de ) .  

G .  Land U s e  

Many o f  t h e  e f fects o f  c o n s truc t i o n  and  operat i o n  o f  t h i s  project  

o n  l and  u s e  can  b e  more acc urate l y  d e s c r i b e d  as  i mpacts o n  no i se l eve l , 

traff i c , a i r  q u a l i ty ,  econom i c s , aestheti c s , o r  recreat i o n .  These  

potent i a l i mpacts are d i s c u s s e d  i n  t h i s  repo rt i n  these  l atte r sect i o n s . 

I mpacts that c ha n ge o r  d i sturb  the  u s e  o f  l an d  are  d i s c u s s e d  here . 

G e n e ra l l y ,  the  tan k farm s i te s  a n d  the  p i pe l i ne route we re s e l ected 

to m i n i m i ze d i sturbance  and  l o s s  o f  ex i st i ng o r  future l an d  u s e . The  

tan k  farm s i te s  are  a l l l oc ated adj acent  to exi s t i ng  tan k farms . M u c h  

o f  the  ro u te i s  l oc ated i n  ex i s t i ng  p i pe l i ne corr i dors  and  o i l f i e l d s .  
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The  C oa l i nga Tan k  Farm w i l l  rep l ace  c u l t i vated l ands  and i s  i n  the  

v i c i n i ty o f  a prop o s ed a i r  cargo port .  Convers i o n o f  l ands  adjacent  to 

the  a i rport , i nc l u d i ng  the  p roposed  ta n k  farm s i te ,  to i nd u s t r i a l  u s e s  

wo u l d  be  expected i f  t h e  a i rpo rt i s  b u i l t . 

The agr i c u l t u ra l  l ands  c ro s s e d  by the p i pe l i ne w i l l  be  d i sturbed  

s omewhat d u r i n g  the  c o n struc t i o n  o f  the  p i pe l i ne .  O nce  the  p i pe l i ne i s  

b u i l t ,  howeve r ,  c u l t i vat i on o f  the  l an d  above the  p i p e l i ne can  c o nt i n u e  

wi thout  c o n s tra i nt as b e fo re . 

H .  Soc i oeconom i c s  

l .  Emp l oyme n t  

a .  C o n s truc t i o n  

The ent i re construc t i o n  phase  f o r  t h e  E l k H i l l s/Coa l i nga C o n

veyance System wo u l d  be c omp l eted i n  1 2  to 1 6  months . The b u l k o f  

co nstruc t i o n  act i v i ty wo u l d occur  wi th i n  a sma l l e r 50-we e k  i nterva l . 

Labo r  ro l l s  wo u l d  p e a k  at 450 to 500 wo rkers  betwee n  the  e i ghth  a n d  

s i xteenth  wee k  o f  actua l  c o n s truct i o n .  

F o u r  type s  o f  c o n s t r uct i o n  c rews a re ant i c i pate d .  S i te p re

parat i o n wo u l d  occ upy two c rews of pe rhaps 2 5  wo rkers  each fo r a p e r i od  

o f  16 wee ks . Tan k  farm c o n s truc t i o n  wo u l d req u i re an  addi t i on a l  two 

c rews o f  30 persons  each  for  30 to 35 wee ks . E l ectri c a l  work wo u l d  

requ i re a s i ng l e  c rew o f  1 0  for  2 5  wee ks .  P i pe l i ne- re l ated act i v i ty 

wo u l d  requ i re 5 to 10 c rews o f  30  to 40 wo r ke rs for  about  30 wee ks . 

Mo s t  o f  t h i s wo r k  force wo u l d  p robab l y  be  d rawn from the  

B a ke rs f i e l d  area wi th i n  Ke r n  C o u nty . The l ab o r - r e l ated p re s s ures  a r i s 

i ng from th i s  p r o j e c t  a r e  re l at i ve l y  sma l l i n  sca l e a n d  s ho rt i n  d u ra

t i o n .  They are not  expected to d i sturb  the exi s t i n g  structure of the 
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metroeconomy .  They wo u l d  s e rve  t o  b r i e f l y  e n hance  the o ut l o o k  for  

c o n struct i o n l ab o r  i n  the  c o u n t i e s .  

The  tra i l i n g  emp l oyme n t  e ffects ( s econdary a n d  terti ary )  o f  

the  p ro j ec t  wo u l d ,  l i ke the  p r i mary e ffect s , b e  s h o rt- l i ve d  but  p o s i 

t i v e .  They wou l d  der i ve  from the  i n fus i o n o f  spend i ng that wo u l d  fo l l ow 

new c o n struct i o n e mp l oyme nt . C u rre n t  e s t i mates o f  the  tra i l i n g  e ffects 

of energy- re l ated c o n s truct i o n  i nd i cate that 1 . 3  to 1 . 9  t i me s  the  n umber  

of  p r i mary emp l oyee s  wo u l d eventua l l y  rea l i ze s upport from  cons truct i o n  

wage re- spe n d i n g .  The l owe r l i m i t  o f  th i s  range i s  mo s t  app l i c ab l e  t o  a 

project  o f  t h i s  l ocati o n ,  s c a l e ,  and  durat i o n .  

b .  Operati o n  

Twe n ty- four  f u l l - t i me j ob s  wou l d  be  generated by the ope ra

t i o n a l  phase  of the pro j ect . About  9 wo rkers wo u l d  wo r k  o u t  o f  C o a l i nga ; 

a n d  15 wor kers  o u t  o f  E l k H i l l s .  

A s l i ght p o s i t i ve i mpact  wou l d  p ro b ab l y  be  rea l i zed  by the  

c ommu n i t i e s of  Coa l i nga and  Ave n a l . S i m i l ar l y  pos i t i ve emp l oyment 

e f fects wo u l d  ar i se  i n  the area of  McKi ttr i c k  and  Taft . 

The tra i l i ng  emp l oyme n t  e ffects  o f  project  operat i o n  wo u l d  

i nvo l ve the  e qu i v a l e n t  o f  an  add i t i o n a l  5 0  fu l l - t i me re g i ona l emp l oyees . 

c .  M i t i gat i o n  

N o  m i t i gat i o n  meas u re s  f o r  c o n struct i on- o r  operat i o n - re l ated 

emp l oyme n t  i mpacts  are req u i re d .  
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2 .  Popu l at i o n  

a .  C o n s truct i o n 

Because  the proj ect wou l d  tend  to emp l oy memb e r s  o f  an  ex i s t i ng 

re g i o n a l  construc t i o n  l ab o r  poo l , no  s t i m u l at i o n to the  ex i s t i ng  pop u l a

t i o n i s  ant i c i pate d .  

b .  Operat i o n  

A s  de s c r i bed  i n  the emp l oyment  s e ct i o n , the p roject  wo u l d p ro

v i de s upport fo r about  24 p r i mary wo r kers  together  wi th t he i r  dependents  

and  50  s e co n da ry and tert i a ry wo r ke rs and  t he i r  depende nts . A l though  i t  

i s  l i m i ted , t h i s  p ro j ect - a s s o c i ated  s upport wo u l d  cont r i b ute to the 

recent p attern of i n- m i g rat i o n  to Fre s n o  C o u n ty and  c o u nter Ke rn C o un ty ' s 

re cent  patte rn o f  o u t-m i grat i o n .  N e i ther  pop u l at i o n i mp act i s  j udged 

s i gn i f i ca n t .  

e f fects . 

c .  M i t i gat i o n 

No  m i t i gat i o n i s  req u i red for  e i ther  construct i o n o r  operat i o n  

3 .  P ub l i c  S e rv i ce s  and Uti l i t i e s  

a .  Cons truct i o n  

N o  temporary s i gn i f i cant  i mpacts wo u l d o c c u r  a s  a re s u l t o f  

the  construct i o n  phases  o f  th i s  project .  No  add i t i o n a l  m e n  o r  e q u i pment 

wo u l d be req u i red by l oc a l  f i re p rotec t i o n  agenc i e s o r  s he r i ff depart

ments  d u r i ng  c o n struct i o n .  The construc t i o n  wo u l d  a l s o  have no i mp act 

o n  l oc a l  s c hoo l d i str i cts ; no  fam i l i e s wo u l d be  moved to the c o n struc

t i o n  s i te s  because  o f  the temporary nature o f  th i s  acti v i ty .  
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Cons truct i o n of  the  p i pe l i ne a n d  re l ated fac i l i t i e s  wo u l d  

generate t h ree  bas i c  type s  of  wa ste s :  excavat i o n d i rt ,  other  s o l i d  

wastes  i nc l u d i ng  exce s s  c o n struc t i o n  mater i a l s ,  and  the wa stes  f rom 

p o rt ab l e  c hem i c a l  t o i l ets . Re storat i o n  p rocedures  wo u l d  i nc l ude grad i ng 

and  l ev e l i ng .  Exc e s s  cons truct i on mate r i a l s a n d  other  s o l i d  wastes  

wo u l d be  d i sposed  o f  i n  the  l oc a l  san i tary l andf i l l s  i de n t i f i ed i n  

Tab l e N- 3 ,  Append i x  N ,  wh i c h a re l a rge enough  to eas i l y  accommodate 

wastes  from the p roject  wi thout  s i gn i f i cant l y  reduc i ng t he i r proj ected 

l i fe span s .  A l l c o u nt i e s  c r o s s e d  by the p i pe l i ne have re str i ct i o n s  o n  

the  d i s p o s a l  o f  wastes  f rom c hem i ca l  to i l ets (Tab l e  N - 3 , App e nd i x  N ) . 

B e fo re arran g i ng for  th i s  s e rv i ce , the  Federa l gove rnme nt wi l l  obtai n 

a s s u rances  from those  re spons i b l e  that the c h em i ca l s u s e d  are compat i b l e 

wi th  the  re s tr i ct i o n s  o f  wastewater treatment p l ants  i n  the  three  

affected  c o u n t i e s .  

Wate r needed  d u r i ng the  c o n s truct i o n  o f  the p i pe l i ne and  

re l ated fac i l i t i e s  ( i nc l u d i ng  hydrote s t i n g )  wo u l d  be  obta i ned  from  l o c a l  

mu n i c i pa l  o r  commun i ty wate r s upp l i e s .  Because  t h e  u s e  o f  l oc a l  wate r 

supp l i e s  wo u l d  be  tempo rary and  the p e a k  demand for  hydrote s t i ng  wo u l d 

be  obta i ned  o v e r  s e v e ra l  days , t h i s wate r req u i rement wou l d  have no  

s i gn i f i cant  i mp act o n  l oc a l  serv i ce d i s t r i cts  o r  c i t i e s .  

b .  Operat i o n  

There wo u l d  be  no  s i gn i f i cant  p e rmane nt i mpacts  to l oc a l  

p u b l i c  s e rv i ce s  o r  u t i l i t i e s  d u r i ng operat i o n .  F i re p rotect i on a t  the  

E l k H i l l s  tank  farm s i te wo u l d  be  p rov i de d  o n  s i te and  s upp l emented when  

nece s sa ry by the  Ke rn Cou nty F i re Departm e n t .  Tanker  truc ks de s i gned  to 

combat o i l f i res wi th  spec i a l  foam a re l ocated at Taft , B uttonwi l l ow ,  

and  B a ke r s f i e l d .  Re sponse  t i me for t h i s  e q u i pment to reac h E l k H i l l s  i s  

a m i n i mum o f  1 5  m i n ute s .  No  add i t i o n a l  me n o r  e q u i pment wo u l d b e  ob

ta i ned by the  c o u nty a s  a re s u l t of the pote nt i a l  emerge ncy demands  o f  

th i s  project . 
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N o  changes  are fo reseen  i n  e q u i pment o r  manpowe r req u i reme nts  

of  the  F re s n o  a n d  Ki ngs  County F i re Departments  as  a re s u l t  o f  t h i s 

proj ect . I f  a f i re occurs  at the  Coa l i nga tan k farm s i te ,  e q u i pment and  

manpowe r c a n  be  d rawn from  the  re s t  o f  the  c o u nty ,  l eav i ng a m i n i mum 

amo unt  o f  e q u i pment at the b ac kup l ocat i o n s .  S i m i l ar l y ,  the  operat i o n  

o f  t h e  p i pe l i ne and  s to rage ta n ks wou l d  have l i tt l e  e ffect on  l oc a l  

s h e r i ff  s e rv i ce s .  

There wo u l d  b e  a sma l l i nc rease  i n  l oc a l  s c h oo l  d i str i ct 

e n ro l l ments . The proj ect wo u l d  gene rate approx i mate l y  24 p e rmanent  

l oc a l  j o b s . A s s um i n g  a max i mum i n- m i grat i on o f  45 perso n s , there wo u l d  

be approx i mate l y  8 new s tudents  e n ro l l ed i n  the  Coa l i n ga Schoo l D i str i ct 

a n d  1 2  new s tude nts  i n  the E l k H i l l s  s choo l s .  As can  be  s e e n  i n  Tab l e  N- 2 ,  

Append i x  N ,  these  s tudents  wo u l d  not affect the  l oc a l  s c hoo l d i st r i ct 1 s 

s e rv i ce s . 

The  sma l l amo unt  o f  waste  generated by the  p e r s o n n e l  at the  

tan k  farm s i te s  and  the  sma l l amo u nt o f  water  u sed  du r i ng  operat i o n  

wo u l d not s i gn i f i ca n t l y  affect the  l i fe span  o f  the  s a n i tary l an d f i l l s  

at Coa l i nga a n d  near  E l k H i l l s  o r  the  water s up p l i e s o f  l oc a l  commun

i t i e s .  

c .  M i t i gati o n  

D u r i ng  c o n struct i o n , t h e  c o n struct i o n co ntractor wo u l d  u s e  

o n l y  those  c h em i ca l  to i l ets  who s e  wastes  can  be accommodate d b y  l oc a l  

treatme nt p l ants . The  Fede r a l  gove rnme nt wo u l d  i ncrease  t h e  water  

s upp l y  ava i l ab l e  at the E l k H i l l s  ta n k  farm s i te and  p ro v i de d ry 

c h em i ca l  f i re ext i n g u i s hers  to i mprove o n s i te f i re f i gh t i ng  capab i l i t i e s 

i n  o rder  to l e s s e n  the  re l i ance  o n  Ke rn County .  I n  add i t i o n , the  

government i s  a memb e r  o f  the  Coope rat i ve Foam P rogram at E l k H i l l s . 

These  re s o urces  are c o n s i dered adeq uate to conta i n  f i re s  a n d  prevent  the 

s p read o f  a tank f i re to other tan ks . For f u rth e r  detai l ,  refe r to the  

R i s k  A s s e s sment and  S p i l l  P revent i o n  d i s c u s s i o n s  ( Append i x  D ) .  
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4 .  Rec reat i o n  

T h e  c o n s truc t i o n  and  operat i o n  o f  the  p rop o s e d  p i pe l i ne and  ta n k  

farms wo u l d  n o t  affect exi s t i ng  o r  proposed  parks  o r  other  recreat i o n a l  

fac i l i t i e s .  

5 .  Land  Transpo rtati o n 

a .  C o n s truct i o n  

T h e  p i pe l i ne wo u l d  r u n  adjacent  t o  State H i ghway 3 3  f o r  about  

20  m i l es .  Because  the  p i pe l i ne route m u s t  l i e outs i de the  h i ghway 

r i ght-o f-way , traff i c  on the  h i ghway wo u l d  b e  affected o n l y  by the  

c o ns truct i o n v e h i c l es that  u s e  i t .  No  s i gn i f i cant  i mpact i s  expected  . 

T h e  Federa l  government wou l d c o n fo rm to s tate g u i de l i nes  by 

b o r i ng  underneat h  the  h i ghway a n d  e n c l o s i ng the  p i pe i n  a cas i ng at a l l 

h i ghway c ros s i ngs . C o n s e q u e n t l y any s i gn i f i cant  traf f i c i mpacts wo u l d 

b e  p revented  at these  i ntersec t i o n s  . 

O n  roads wi th l ow traff i c  vo l umes , wh i ch most  o f  t hem are , 

open  tre n c h  c ros s i ngs  may be  feas i b l e .  D u r i ng  c o n struct i o n  o f  the  

tre n c he s , o n e  l ane of  traff i c  wo u l d have to rema i n  open  at a l l t i me s  

wi t h  traf f i c c o n t r o l  p rocedures  i mp l emented ( e . g . , f l agme n ) . The  traf

f i c  v o l umes  are l ow enough  to prevent  a s i gn i f i cant  d e l ay from occurr i ng  

o n  any road whe re th i s  procedure wou l d be  a l l owed . 

b .  Operat i o n  

N o  i mpacts upon  l an d  transportat i o n  wo u l d  a r i s e due  t o  the 

operat i on  o f  the proposed  p i pe l i ne and tan k  farms . 
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c .  M i t i gat i o n  

The Federal  government  wi l l  c o nform t o  the no rma l  re q u i remen t s  

fo r bo r i n g  the  p i pe l i ne u n de r  a l l s tate h i ghway c ro s s i ngs  and  u n d e r  a ny 

co unty roadways that have  s i gn i f i cant  traff i c  vo l ume s . I f  open  tre n c h i ng 

acro s s  a roadway i s  a l l owed , traff i c  control  p rocedure s wo u l d be i mp l e

me nted . These  meas ures  wo u l d  p ro v i de s u f f i c i ent  m i t i gat i o n  aga i n s t  any 

potent i a l  i mpac t .  

6 .  F i s c a l  E ffect 

Federa l l y- owned and - o p e rated projects  rece i ve spec i a l exemp t i o n s  

a n d  these  dom i nate t h e  potent i a l f i s c a l  e ffects o f  t h e  p roposed  p i p e l i ne 

and  re l ated fac i l i t i e s .  S i nce  the  tank  farms , p i pe l i ne ,  and  pump s ta

t i o n s , as we l l  as the  o i l f l ow i ng t h rough  them , wo u l d  be b u i l t ,  owned , 

and  operated by the  Fede ra l gove rnme nt , *  the  cap i ta l  e q u i pment , l an d , 

and  re l ated i nvento r i e s  wo u l d  not be  s ubj ect to s tate o r  l oc a l  taxat i o n .  

Land t i t l e ( fo r  the tank  farms ) and  r i ghts-o f-v1ay fo r a l l other  fac i l i 

t i e s  a s s o c i ated wi th the p i pe l i ne wo u l d  b e  a c q u i red ac cord i ng to the 

Fede ral  gove rnme n t ' s powe rs o f  em i ne nt doma i n .  The N avy i s  not s ub j ect  

to  perm i t  fees  o r  s tate and  l oc a l  gove rnment perm i t  re q u i rements . 

Howeve r ,  as  a matte r o f  c o u rtesy , the  government  p rov i de s  the  l oc a l  

j u r i s d i c t i o n s  wi th  t h e  i n fo rmat i o n  that m i ght  have  otherw i s e  b e e n  gener

ated i n  p e rm i t  app l i cat i o n s .  

a .  Construct i o n 

There wo u l d  be  n o  s i gn i f i cant  d i rect and  i mm e d i ate f i s c a l  c o s t  

i mpacts  upo n the  l oc a l  government re s u l t i ng from propo sed  c o n struct i o n  

act i v i t i e s . The o n l y  s i gn i f i cant  c o s t  to c o unty governments  wo u l d  be  

that i nv o l ved  i n  re v i ewi n g  the gove rnment ' s  p l a n s  and  p rov i d i ng i n form a l  

* T h e  government  wo u l d  contract w i t h  a p r i vate f i rm to operate the  fac i l i t i e s 
b ut wo u l d rema i n  the  l ega l  ope rato r .  
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feedbacks  wi t h  regard to route s e l ect i o n  and  des i gn ,  Th i s  i s  not re

q u i red  of c o u nty governments , but the i r  own b e s t  i nterests  d i ctate t h i s  

rev i ew . Where p u b l i c  l ands  are acqu i re d  for r i ghts-of-way , the  govern

ment wo u l d perform a l l the cons truct i on- re l ated act i v i t i e s and  restore 

p u b l i c  l ands  ( e . g . , h i g hway r i ghts - o f-way) to t he i r  o r i g i n a l  c o nd i t i o n .  

The governme n t  wo u l d b e  respo n s i b l e  for  i ns u r i ng  that new c o n struct i o n 

o n  both p u b l i c  and  p r i vate l ands  conforms to federal  gu i de l i ne s ; t h u s , 

c o u nt i e s  a re re l i ev e d  o f  poten t i a l  i n spect i o n  costs . 

No  new c o u n ty rev e n u e s  wo u l d  be  generated by p roposed  con

struct i o n act i v i t i e s s i nce any a s s o c i ated perm i t and i n spect i o n  fees  

cannot  be  l e v i e d aga i n s t  the  Fede ra l  gove rnme n t .  Pr i v ate l and  owners  

wo u l d be re i mb u rsed  at fai r mar ket va l ue for  e as ements and  damages  or  

t i t l e l and r i ghts  co ndemned by the  gove rnme nt . 

b .  Operat i on  

O n l y  m i n o r  d i rec t  and  i mmedi ate f i s c a l  i mpacts  o n  l oc a l  

government wo u l d re s u l t from ope rat i o n  o f  t h e  propo s e d  p i p e l i ne and  

re l ated fac i l i t i e s .  

The government wo u l d p rov i de for  operat i o n , hazards mon i to r i ng , 

a n d  s ec u r i ty o f  a l l fac i l i t i e s .  The o n l y  d i rect c o s ts that c o u nt i e s  may 

be s ubject  to wo u l d  be  those  a s s o c i ated w i th s e rv i ce s  pro v i de d  du r i n g  

emerge ncy s i tuati o n s  ( e . g . , o i l sp i l l s  o r  l arge f i res ) .  The s e  c o s ts are 

dependent  o n  part i c u l ar hypothet i ca l  s i tuati o n s , and s u c h  c o s ts wo u l d  be  

re i mb u rs e d .  

Remo v a l  o f  taxab l e  l ands  from t h e  c o u n ty tax ro l e s repre s e nt s  

a n o t h e r  potent i a l  c o s t .  The  pump stat i o n  and tan k farm at E l k H i l l s  are 

propo s e d  for  ex i s t i ng  government-owned l and , and  the  p i pe l i ne route 

wo u l d be  acq u i red  as  easements  rather  than s i mp l e  t i t l e ,  wh i c h wo u l d  

p re s e rve the  taxab i l i ty o f  a s s o c i ate d p r i v ate l ands . I n  Fre s no C o u n ty ,  
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howe ve r , up to 80 acres  o f  l and  c u rre n t l y  owned by Standard O i l Company 

( R l 6 E , T20S , S e ct i o n  9 ;  port i o n s  northeast  o f  the  C a l i fo rn i a  Aqueduct)  

wo u l d be  taken  for gove rnment ' s  u se  as  the  Coa l i nga tank  farm s i te .  The 

e s t i mated f i sca l e ffect of  these acqu i s i t i o n s  i s  s h own i n  the Soc i o

econom i c Appe nd i x  N ,  Tab l e  N - 6 . C u rre n t  taxes o n  these  l ands  tota l 

approx i mate l y  $890 - - amo unt i ng to $ 5 , 340 over  the  next s i x  years . Th i s  

pote nt i a l  reve nue  l o s s  repre sents  a m i nor  i mpact to F r e s n o  County ' s 

f i s c a l  b a s e  and  an  i n s i gn i f i cant l o s s  to that o f  Ki ngs  a n d  Ke rn . 

c .  M i t i gat i o n  

Standard m i ti gat i o n mea s u re s  emp l oyed b y  t h e  Fede ra l govern

ment  a fford for  a re storat i o n  o f  o r i g i na l s u rface l ands  whenever  po s s i 

b l e  and  a compe n s at i o n  to p r i vate owners  for  permanent l o s s  s u s ta i ned  

du r i ng  cons truct i o n o r  operat i o n .  The government typ i c a l l y  negoti ates 

w i th owners  afte r a l l c o n s truct i o n  i s  comp l ete , ope rat i o n  has  b e g u n , and 

e v i dence  o f  l o s s  i s  c l e a r .  

A s  a matte r o f  c o u rtesy , the  government typ i c a l l y  s ubm i ts 

i n fo rmat i o n for p l an n i ng pu rpo s e s  to l oc a l  j ur i s d i ct i o n s  that m i ght  have 

otherwi s e  been ge n e rated i n  perm i t app l i cat i o n s  h ad i t  been a no n - federa l  

p ropo s a l .  I n  order  to m i t i gate costs  to l o c a l  government  emerge ncy 

s e rv i ce s  req u i red  i n  the  case  o f  f i res  o r  sp i l l s ,  the gove rnme nt  wi l l  

i n vest i gate arrangements for  re i mbu rsement  o f  u n u s u a l  costs  wi th each  

c o u nty .  

7 .  V i s u a l  Q ua l i ty 

I mp l ementat i o n o f  the  p rop o s e d  project  wo u l d  re s u l t i n  ge n e r a l  

v i s u a l  i mpacts  due  to con st ruct i o n and  operat i o n o f  the  ma i n  and  l atera l  

p i pe l i ne s  a n d  storage fac i l i t i e s .  However , t h e s e  i mpacts  wo u l d  b e  m i n o r  

s i nce the  project  wou l d  i nvo l ve re l at i v e l y  l i tt l e  permanent a l te rat i o n 

o f  the v i s u a l  e n v i ronment , and  wo u l d  occur  i n  re l at i v e l y  remote areas  o f  

g e n e ra l l y l ow v i ewab i l i ty a n d  l i m i te d  s c e n i c  s e n s i t i v i ty .  
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a .  C o n struct i o n  

P i pe l i ne c o n struct i o n  wo u l d  i nvo l ve s ome l oc a l i zed , s h o rt-term 

v i s u a l  i mp acts . T h e s e  i mpacts , mo s t  o f  wh i c h are attr i b utab l e  to tempo

rary storage of p i p e , equ i pme n t , ea rth , and re l ated mate r i a l s i n  the  

v i c i n i ty o f  co nstruc t i o n  s i te s  a re expected to be  i n s i gn i f i ca n t .  The 

p i p e l i ne- re l ated c o n s truct i o n  act i v i t i e s wi th  h i ghest  p u b l i c  v i ewab i l i ty 

are expected to be  those  that occur  i n  the  centra l  port i o n  o f  the  ma i n 

p i pe l i ne route para l l e l to State H i ghway 33 , i n  the  no rthe r n  p o rt i o n  o f  

t h e  ro u te i n  the  v i c i n i ty o f  C o a l i nga  a n d  I nterstate 5 .  

b .  Operat i o n  

P i pe l i ne operat i o n  wo u l d i nv o l ve  l i ttl e p erma nent  v i s u a l  

i mp ac t , s i nce  i t  wo u l d  b e  u nderground  for  v i rt ua l l y  i ts e n t i re route , 

a n d  v i s ua l l y  s e n s i t i ve s u rface areas  wo u l d  be  restore d  to p re 

i n sta l l at i o n  c o nd i t i o n s . T h e  o n l y  l ocat i o n  where t h e  p i pe l i ne fac i l i 

t i e s  are expected to b e  v i s i b l e i s  at i ts c ro s s i ng o f  the  Coa l i nga  

Aqueduc t and  Los  Gatos  Creek  ( M . P .  8 1 - 8 2 ) . Th i s  cross i ng wo u l d  be  

v i s i b l e  from  the  adjacent  c o u n ty roa d .  

The  E l k H i l l s  and  Coa l i nga  tan k  farms wou l d  e a c h  c o n s i st o f  

f i v e  tan ks 210 feet  i n  d i ameter  and  4 0  feet  h i gh .  Cons truc t i o n  and 

operati o n  of  these fac i l i t i e s  wo u l d  b e  v i ewab l e p r i mar i l y  from n e i g h b o r

i ng roadways , e spec i a l l y  E l k H i l l s  Road a t  the  south  e n d  o f  the  route , 

a n d  I nte rs tate 5 at the  north e n d  o f  the  ro ute . A l though  the  tan k  farms 

wo u l d  c o n s t i tute s i gn i f i cant  v i s u a l  e l eme nts  i n  the i r  respec t i v e  v i s ua l  

e n v i ronments , and  wo u l d b e  v i ewab l e  from these  s c en i c  roadways , they 

wo u l d  not  appear i nc o ngruo us  wi th ex i st i ng  i nd u s tr i a l  and  petro l e um tan k 

farms i n  the  v i c i n i t i e s o f  the  p roposed  s i te s . 

T h e  greates t  potent i a l v i s u a l  i mpact from the  proposed  p ro j ec t  

wo u l d  res u l t from a n  acc i denta l  o i l  s p i l l  at the  p i pe l i ne o r  s to rage 
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s i te s . The v i s ua l  s e ve r i ty o f  s u c h  an event  wo u l d depe n d  o n  the  magn i 

tude o f  the  sp i l l , i ts l ocati o n ,  and  the  speed  and e ffect i vene s s  wi th  

wh i c h it  W J S  c l eaned  up . The p o rt i o n s  o f  the  route w i th greate s t  s e n s i 

t i v i ty to a s p i l l  event  a re those  at road c ro s s i ngs , e spec i a l l y  s c e n i c  

h i ghway c ro s s i ngs ; those  that para l l e l State H i ghway 33 , ( M . P .  37-60 ) ; 

those  i n  the  v i c i n i ty o f  re s i de nt i a l  areas , part i c u l a r l y  near  Coa l i n ga 

and  Avena l ; and  those  that occ u r  i n  i n te n s i ve l y  c u l t i vated agr i c u l tura l  

areas , part i c u l a r l y  i n  the  centra l  p o rt i on  o f  the ma i n  ro ute . Maj o r  

sp i l l s  i n  these  areas wo u l d  have l oc a l l y  catas trop h i c  s h o rt- te rm v i s u a l  

e ffects , a n d  c o u l d h a v e  c o nt i n u i ng l o ng-term s i gn i f i cant  i mpacts depe nd i ng 

upon  the  e ffec t i veness  o f  c l eanup  operat i o n s . 

c .  M i t i gat i o n  

Mea s u res  for  m i t i gat i ng  t h e  potent i a l  adve rse  v i s ua l  i mpacts 

o f  p ro j e c t  construct i o n  i nc l ude the  fo l l owi n g :  

o Unobtrus i ve ,  v i s ua l l y  s c reened  s to rage o f  mate r i a l s and  
e q u i pment 

o U s i ng dust- reduc i n g s o i l s tab i l i ze rs 

o M i n i m i z i ng the  d u rat i o n  o f  cons truct i o n 

Meas u re s  for  m i t i gat i ng  i mpacts o f  project  operat i o n  i nc l ude 

the  fo l l owi n g : * 

o Re s to r i ng  eart h  forms to conform wi th natura l topo grap hy 

0 R e s to r i ng  expo s e d  s u rfaces wi th nat i ve ground  cover  o r ,  
a l ternat i ve l y ,  treat i ng them wi th cosmet i c  cove r i ng  
( e . g . , aggregate ) compat i b l e  i n  texture a n d  co l o r w i th 
the s u rro u nd i ng  l andscape 

o Unobtrus i ve s i t i ng and  l ow- p ro f i l e  structura l  des i gn 
e l evat i o ns , as  feas i b l e  

o Natura l o r  e arth - c o l o red  and  textured exte r i o r  f i n i s h e s , 
part i c u l a r l y  for  s torage tan ks 

*Meas ures  for  m i t i gat i ng  i mpacts  due  to s p i l l  are desc r i b e d  i n  Appe n
d i ces  D a n d  E .  
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8 .  

o I nd i genous  a rc h i tectura l s ty l i ng o f  access o ry s tructures  

G rowth I nd uc ement 

The  open i ng o f  N P R- 1 has  a s s o c i ated wi th i t  four  maj o r  project 

comp o n e nts : 

o C o n s tructi o n  and operat i o n  o f  c rude o i l product i o n  fac i l i t i e s  
at E l k H i l l s  

o Trans port and  s to rage o f  l i qu e f i ed  petro l e um gas 

0 Tra nsport o f  c rude o i l 

o Market d i spo s i t i o n o f  c rude  o i l and l i q u e f i ed petro l eum gas 

Wh i l e  o n l y  the  pote nt i a l  i nduced  e ffects o f  the tra n s p o rt a n d  

s torage o f  the  c r u d e  o i l are  wi th i n  the  s c ope o f  th i s  ana l ys i s ,  the  

add i t i o n a l  and , i n  s ome cas e s , c o n c u rrent e ffects of  the  f o u r  projects  

may h ave  cumu l at i ve  reg i o n a l  and  extra reg i on a l  growth i nd uc ement e ffects . 

G rowth i nd uc ement o f  the  transport and  s to rage o f  crude  o i l i n  i s o l at i o n 

o f  the  other  t h ree  re l ated projects  are c o n s i dered b e l ow .  

a .  C o n s truct i o n  

There  wo u l d  be  n o  s i g n i f i cant  c hange  i n  the  patte rns  o f  growth 

i n  F r e s n o , K i ngs , or Ke rn c o u nt i e s  as  a re s u l t of p ropo s e d  const ruct i o n 

acti v i ty .  Maj o r  act i v i ty wou l d b e  s taged from l ocat i o n s  around  the  

c i t i e s  o f  Taft , Avena l , a n d  C oa l i nga , c i t i e s w i t h  econom i es that have  

prev i o u s l y  accommodated s i m i l ar petro l e um- re l ated c o n struct i o n .  

Furthermore , the  i ntens i ty and  durat i o n  o f  the  proposed  c o n s truct i o n  

act i v i t i e s a r e  sma l l re l at i ve t o  t h e  reg i o n a l  l ab o r  marke t ; thus , 

ex i st i ng l oc a l  h o u s i ng a n d  re l ated re s i de nt i a l  s e rv i ce s  are s uff i c i ent  

to accommodate a nt i c i pated l eve l s  o f  temporary i nc rease  . 
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b .  Operat i o n  

A s  w i th the c o n s truct i o n phase , the  i ndust r i a l  a n d  res i de n t i a l  

s tructure o f  the  l oc a l  econom i e s  o f  Taft and  Coa l i n ga ( l ocat i o n s  o f  

p e rmanent  emp l oyme n t )  wo u l d  absorb  t h e  sma l l i nc reas e s  i n  emp l oyment  

wi thout  any s i gn i f i cant c h anges  i n  the i r ex i s t i ng  patterns  o f  g rowth . 

The exi stence  o f  a new c rude o i l transport a n d  s torage sys tem 

wo u l d  have a g rowth- i nd uc i ng e ffect o n l y  to the degree that i t s  ex i s 

tence c reates an  i mpetus  for  other  p i pe l i ne systems to l ocate a l o n g  the 

s ame c o rr i dors . Howeve r ,  th i s  e ffect wo u l d  be  m i n i ma l  because  p i pe l i ne 

tran sport sys tems are commo n to these  count i e s and  the  e x i stence  o f  th i s  

c o rr i do r  does  not  set  a p recedent . 

The operat i o n  o f  l arge tank  farm s  i n  the  c o u nt i e s o f  Kern and 

F res n o  and  the expan s i o n o f  ex i s t i ng tan k  farm i n  K i n gs and  Kern  c o u nt i e s 

may rep re s e n t  a constra i nt ( ne gati ve g rowth i nd uceme nt)  upon  the  i nd u s 

tr i a l  g rowt h .  The u l t i mate e ffect depends  upon  the  po l i c i e s form u l ated 

by the i nd i v i du a l  A i r Q u a l i ty Ma i ntenance  Tas k F o rces  wi th i n  these  

c o u nt i e s . The p ropo s e d  tank  farms rep re s e n t  s i gn i f i cant  hydrocarbon  

em i s s i o n s  ( Appe n d i x  O)  that wo u l d  deter  future p r i vate i nd u s tr i e s  from 

l ocat i ng i n  each  co u nty s i nce  l oc a l  a i r q u a l i ty standards  are exceeded . 

Because  po l i cy i s  not  yet e s tab l i s hed , these  potent i a l e ffects cannot  be  

determ i n e d .  

c .  M i t i gat i o n  

C um u l at i ve reg i o n a l  a n d  extrareg i o n a l  g rowth i nducement 

e ffects of  a l l phases  of  N P R- 1 petro l e um p roduct i on and  market d i spo

s i t i o n  are c u rre n t l y  b e i n g  exam i ned i n  a separate rep o rt and  wi l l  be  i n

c o rpo rated a s  s o o n  a s  p o s s i b l e  i n  the  overa l l a s s e s sment  proce s s .  I n  

add i t i o n , the  Federa l government wo u l d  coordi nate i ts act i v i t i e s  wi th 

county A i r  Q ua l i ty Ma i ntenance  Tas k  Forces , e s p e c i a l l y  i n  Kern C o u n ty .  
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V .  A LTERNAT IVES  

The  d i s c us s i o n o f  a l ternati v e s  foc u s e s  o n  the  typ e s  and  l ev e l s of  

e ffects  that may ar i s e  from a l ternati ve pro j ects  that f u l f i l l  the  s ame 

overa l l obj ec t i ve a s  the  proposed  pro j e c t :  the  conveyance of  200 , 000 

B/D ( expandab l e  to 250 , 00 0 )  of o i l from the  E l k H i l l s  Naval  Petro l e um 

Reserve  to a n  acce s s  p o i nt for  c ommerc i a l markets . O n l y  d i ffere n c e s  i n  

the  e ffects  o f  each  a l ternat i v e  re l ati ve to those  o f  the  p rop o s ed proj

ect  a re d i s c u s s e d .  A l ternati ve p i pe l i ne p rojects  i nc l ude d i fferent  

routes  for c o n veyance  o f  o i l from E l ks H i l l s  to  ( l )  the SOH I O  and/or 

ARCO p i p e l i ne s ; and  ( 2 )  the Nava l  base at Port H u e neme . A n  a l ternat i ve 

co nveyance approach i s  to d i spatch u n i t trai ns  n o rth and  south  from E l k 

H i l l s .  A l ternat i ves  that i nvo l ve c hanges  i n  the  prop o s e d  project  i tse l f 

i nc l ude a l terat i o n s  i n  the  p i pe l i ne ro ute and  s e l ec t i o n  o f  d i fferent  

tan k  farm s i te s .  Another  a l ternat i ve p i pe l i ne p roject  i nc l udes  the  

prop o s e d  project  wi th the  addi t i o n  o f  i nterme d i ate tan k  farms and  con

nec t i o n  to ex i st i ng  p i pe l i n es l ead i ng to the San  Lu i s  O b i spo County 

coast  for  tanker  l oad i n g .  F i n a l  a l ternat i ves  i nc l ude the  po stponement 

o f  constructi o n and/or u s e  of  the  p i pe l i n e i n  order  to coordi nate the  

project  wi t h  statewi de s upp l y ;  a n d  the  cance l l at i o n  o f  the  p roj ect  and  

c o n t i nuati o n  o f  ex i s t i ng  c o nd i t i o n s  and  trends ( i . e . , the  future s e tt i ng  

wi thout  pro j ect ) . F i g u re 5 - 1  presents  an  ove rv i ew o f  the v ar i o u s  a l ter

nat i ve s  c o n s i dered  . 
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A .  E l k H i l l s/SO H I O  a nd/o r ARCO Conveyance Sys tem 

l .  D e s c r i pt i o n  

T h e  E l k H i l l s/SO H I O  and/o r ARCO Co nveyance Sys tem wo u l d  i nv o l ve  

tan k  farms at E l k H i l l s  and  R i a l to wi t h  168  m i l e s o f  i nte rc o n nec t i ng  

p i pe l i ne a n d  a c o n nect i o n  wi th  e i ther  the  propo s e d  SOH I O  P i pe l i ne ,  the  

ex i s t i ng  ARCO  P i pe l i ne ,  o r  both  o f  these  p i pe l i ne s  ( F i g .  5- 1 ) . The E l k 

H i l l s  Tan k  Farm wo u l d  h ave  the  s ame genera l  fac i l i t i es and  l ayout  as  i t  

wo u l d  wi th  the  Coa l i nga  sys tem . The R i a l to Tank  Farm wo u l d  c o n ta i n up  

to four  f l oati ng- roo f  tan ks w i th doub l e  s e a l s .  P ump s tat i o ns wo u l d  be  

l ocated at the E l k H i l l s  Tan k Farm , o n  Tej o n  Ranch  (at  the  north f l an k  

o f  the  Tehac hap i  Mo unta i ns ) ,  a t  L l a n o  ( e a s t  o f  Pa l mda l e ) , a n d  a t  the  

R i a l to Tan k Farm .  A total  o f  2 0  v a l v e s  wo u l d b e  l ocated a l o n g  the  

overa l l p i pe l i ne .  The re s u l t i ng potent i a l  for  o i l s p i l l  wo u l d  be  about  

7 m i l es o f  greater than  80 , 000 barre l s ,  6 1  m i l e s of  greater than  40 , 000 

barre l s ,  a nd  66  m i l e s of greater than  1 0 , 000 barre l s .  C o n struct i o n and 

operat i o n s  staffs wo u l d  be  460 and  31  perso n s , respec t i ve l y .  Tota l 

non- fede ra l  l and  req u i rements wou l d  be 400 acres  wi th 25  m i l e s o f  s t reet/ 

road/r i ght- o f-way i nv o l vement , and  60 acres of fede ra l l ands  ( S a n  

Bernard i no N at i o n a l  F o r e s t  and  B u reau  o f  L a n d  Manageme nt ) .  I t  s ho u l d  b e  

p o i nted out  t h a t  hoo k- up wi th the  SOH I O  P i pe l i ne i s  dependent  o n  comp l e

t i o n  o f  the  SOHIO  P i pe l i ne ,  wh i l e  the  ARCO P i pe l i ne i s  a l ready ava i l ab l e  

for  u s e . 

2 .  Comparat i ve E ffects 

In  genera l , the  E l k H i l l s/SOH I O  a nd/o r ARCO Co nveyance  Sys tem wou l d  

have  a l o nge r l e ngth and  pass  t h rough  more d i verse  e n v i ronme nta l re s o u rc e s . 

There fo re c o n struc t i o n  and  acc i denta l  s p i l l s  wo u l d  have a mo re adverse  

e ffect o n  t h i s  a l ternati ve 1 s  s u rro u n d i ngs  than  wou l d  ar i s e  from the  E l k 

H i l l s/Coa l i nga C o n v eyance Sys tem . I n  addi t i o n , t h i s  a l ternat i ve wo u l d  

have  the potent i a l  for s p i l l i ng greater v o l umes  o f  o i l than  the  prop o s ed 
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project .  Th i s  a l ternat i ve wo u l d ,  howe ve r , prov i de the  maj o r  b e ne f i ts of  

de l i v e ry f l ex i b i l i ty and  de l i ve ry o f  the  c r ude o i l d i rec t l y  to the  

ce ntra l U n i ted State s , whe re crude  o i l  demand wo u l d  ex i s t .  T h i s 

a l ternat i ve a l s o  wo u l d not  i n vo l ve  mar i ne  fac i l i t i es  a nd a s so c i ated 

tan ke r  t ra ff i c .  Presum i ng  that NPR-1  c rude o i l wo u l d  u l t i mate l y  f i nd 

markets i n  the  centra l  U n i ted  State s , th i s  a l ternat i ve wo u l d  y i e l d the  

l owe s t  tra n spo rtat i o n  cost  and  the  l owe s t  expe n d i t u re of  e ne rgy for  

tran sport .  

The  E l k H i l l s/SO H I O  a nd/o r  ARCO p i pe l i ne route p a s s e s  through  

steep e r  terra i n .  A s  a re s u l t ,  mo re gradi n g  and  l and  movement  e ffo rts 

wo u l d be  req u i red and eros i o n potenti a l s wo u l d  i nc rea s e . S ome areas  

have a h i g h e r  potent i a l  fo r hyd rocompact i o n  and  d i ffere nt i a l  sett l ement  

than  i n  the  proposed  p roj ect . The p i pe l i ne a l s o  c ro s s e s  severa l  act i ve 

o r  repo rted fau l ts ( e . g . , Wh i te Wo l f , Gar l o c k ,  San  Andreas  and  San  

J ac i nto fau l ts )  and  two s e i s m i c a l l y  act i ve areas . T h e s e  t h ree  geo l o

g i ca l  features wo u l d  i nc re a s e  the adverse  effects  o f  c o n struct i o n  and  

the  potent i a l  for  operat i o n a l  s p i l l s  o v e r  that expected for  the  E l k 

H i l l s/Coa l i nga ro ute . Aggregate , f i l l ,  meta l s ,  and energy expe n d i tures  

wo u l d  be  greater  than  those  expected i n  the proposed  p r o j e c t .  

Wate r re s o u rc e s  wo u l d  be  s omewhat more a ffected b y  th i s  a l te rnat i ve 

than  they wo u l d  be  by the  Coa l i nga Co nveyance  Sys tem . I n  parti cu l ar ,  

t h i s  c o nveyance a l ternat i ve wo u l d  c ro s s  the  C a l i fo rn i a  Aqueduct  at two 

separate l ocati o n s , para l l e l  much  o f  Cajon  Cree k ,  c ro s s  Lyt l e  Cree k ,  and 

te rm i nate on  the northern b a n k  o f  the  Santa Ana  R i ve r .  A l l f o u r  o f  

t h e s e  wate r bod i e s  h ave a number  o f  b e n e f i c i a l  u s e s  t h a t  m i ght be  ad

v e rs e l y  a ffected by construct i o n  and  operat i o n  of th i s  a l ternati ve . 

A l though  l arge urban  a n d  c u l t i vated areas wo u l d  be  traversed  by the  

a l ternat i ve p i pe l i ne ,  the  pote nt i a l  l os s  o f  trees  a n d  c haparra l i n  the  

Tehac hap i Mo u nta i n s , genera l  d e s e rt s crub  i n  the  San  Joaqu i n  V a l l ey ,  and  

d e s e rt scrub  and  J o s h u a  trees  i n  the  C aj o n  P a s s  area rep r e s e n t  a l arger 
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adve rse  i mpact on  vegetat i o n  than  does  the l o s s  o f  smal l e r areas o f  

gras s l ands  a n d  s c rub  wi th the proposed  project .  Wi l d l i fe a l ong  t h i s 

a l ternat i ve  route are mo re d i verse  and genera l l y  mo re abundant  than  

a l o n g  the  E l k H i l l s/Coa l i nga route . Consequent l y ,  e ffects upon  the 

te rre str i a l  b i ota wo u l d  be g re ater and  wo u l d  cover  mo re spec i e s .  The 

a l ternat i ve system wo u l d  have l e s s  of an  i mpact upon the e ndangered San  

J o aq u i n k i t fox , but  whe re it  c ro s s e s  the Moj ave D e s e rt , i t  wou l d  

traverse  the  hab i tat o f  the e ndangered Moj ave ground  s q u i rre l and the  

state  p rotected d e s e rt torto i se .  The to rto i s e may be  affected by s ome 

l o s s  o f  hab i tat , c o n s truct i o n  d i s tu rbance , and  potent i a l  sp i l l s . 

S i m i l ar i mpacts  wo u l d affect the  ground  s q u i rre l . A few sma l l aquat i c  

commu n i t i e s  ex i s t i n  creeks  o n  the s o uth s i de o f  the Tehac hap i Mo unta i n s  

a n d  wou l d  b e  a ffec te d  by c o n s truc t i o n  o f  the p i p e l i ne a n d  a ny o i l 

s p i l l ed there dur i n g  ope rat i o n .  Nati ve  f i s h  i n  the  Santa Ana  R i ver  

b e l ow the  co nnect i o n  p o i n t  wi th the  SOH I O  P i p e l i ne co u l d  be adverse l y  

affected by a n  o i l  sp i l l .  

Arc haeo l og i c a l  and  p a l eonto l o g i c a l  rema i n s  wo u l d  be  more commo n l y  

e nc o u n tered  a l o n g  the E l k H i l l s/SOH I O  and/or ARCO P i pe l i ne route . S u c h  

e ffects o f  the  a l te rnat i ve co u l d  be  reduced t o  t h e  s ame l ow l ev e l  o f  

i mpact a s s o c i ated wi th t h e  p ropo sed  project .  

The  a l ternat i ve p i pe l i ne wo u l d n o t  fo l l ow exi st i n g  corr i dors  and  

l an d  u s e s  to  the s ame exte nt as  the proposed  p ro j ec t ,  and  there fo re 

wo u l d  be  l e s s  c o n s i stent  wi t h  c u rrent and  pote n t i a l  l an d  u s e s  i n  the  

Moj ave D e s ert a re a .  The E l k H i l l s/SO H I O  and/or  ARCO  route c ro s s e s  more 

federa l  and  u rb a n  l ands  than  the Coa l i nga  route . The a l ternat i ve p i pe

l i n e route c r o s s e s  through  the San  Bernard i no Fore s t .  I n  addi t i o n , the  

a l ternat i ve route p a s s e s  t h ro ugh  the c i t i e s  of  Pa l mda l e ,  San  Bernard i n o ,  

Co l to n , and  R i a l to .  Thus , the c o n s truc t i o n  o f  th i s p i pe l i ne and  any 

s p i l l s  wo u l d c a u s e  temporary d i s rup t i o n  o f  u rb a n  acti v i t i e s .  Recreat i o n  

m ay b e  temporar i l y  i nte rrupted i n  parts o f  the San  Bernard i no Forest  

d u r i n g  c o n s truct i o n  o f  the p i pe l i ne .  The E l k H i l l s/SO H I O  and/or ARCO 

a l ternat i ve  wo u l d  not , howe ve r , affect coasta l  recreat i o n a l  re so urces  . 
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D u r i ng  i ts i n i t i a l  year- l o ng  c o n s truct i o n  phase  the  E l k H i l l s/SO H I O  

a n d/or  ARCO a l ternat i ve wo u l d  req u i re s i m i l a r wo r k  forces  a l though  the  

p i pe l i ne c rews may be  l a rge r o r  emp l oyed for  l o n ger pe ri o d s . Operat i o n a l  

s t a f f  s i ze for  the  a l ternat i ve wo u l d  be a b o u t  the  s ame as  for  the  pro

posed  p roj e c t .  T h e  exi st i ng  reg i o n a l  l ab o r  poo l wou l d  comfo rtab l y  

s uppo rt these  l ab o r  req u i rements . Emp l oyment  i mpacts wo u l d  there fore b e  

b e n e f i c i a l i n  c ha racter  though  i n s i gn i f i cant  i n  s c a l e .  

I mpacts  o n  p u b l i c  s e rv i ce s  a re s i m i l ar fo r the  p roposed  proj ect  a n d  

th i s  a l te rnat i ve except f o r  was te d i spo s a l  s erv i c e s .  I n  S a n  Bernard i no  

t h ree  B u reau  of  Land  Manageme n t  l an d f i l l s  c a n  accep t  wa stes  f rom c h em i c a l  

to i l ets . T h i s wo u l d  ease  t h e  p rob l em o f  d i spo s a l  o f  t h e s e  wastes  d u r i n g  

t h e  c o n struct i o n  o f  th i s  route . 

The v i s u a l  i mpacts  d u e  to c o n struct i o n  a n d  operat i o n  o f  the E l k 

H i l l s /SOH I O  and/or ARCO a l te rnati ve  wo u l d  be  greater than  those  due  to 

the  prop o ; ed project .  The a l t e rnati ve ro ute wo u l d  c ro s s  recre at i o n a l  

and  urban  a reas  o f  great e r  v i ewab i l i ty and  v i s u a l  se n s i t i v i ty ,  i nc l u d i ng  

San  Bernard i no  N at i o n a l  Forest  and  p o rt i o n s  o f  the  urba n i ze d  areas  of  

Pa l mda l e and  San  Bernard i no . A l though  the v i s u a l  i mpacts  o f  th i s  a l ter

nat i ve  wo u l d  be  greate r ,  they wo u l d  not be  proh i b i t i ve l y  s i gn i f i cant , 

s i nce  the  p i pe l i ne wo u l d b e  b u r i ed fo r a l mo s t  i ts e n t i re ro ute ( except 

at aqueduct  c ro s s i ngs  and  p ump s tat i o n s ) .  

The emp l oyment i mpacts  o f  the  a l te rnat i ve wo u l d  b e  l i tt l e d i fferent  

f rom those  of  the  proposed  proj ect . The  i n i t i a l  c o n struct i o n phase  o f  

th i s  a l ternat i ve wo u l d  p robab l y  re qu i re b etwe e n  300 a n d  400 wo r kers . 

C o n s t ruct i o n act i v i ty wo u l d b e  conce ntrated i n  p i pe l i ne i n s t a l l at i o n 

ta s k s .  A l ternat i ve ope rat i o n s  wo u l d  req u i re 38  wo r ke r s  a n d  wo u l d be  

mo re than that o f  the  p rop o s e d  p ro j e c t .  A l though  the E l k H i l l s/SOH I O  

and/or ARCO a l ternat i ve wo u l d  h a v e  a re l at i ve l y  l arge r sca l e  o f  emp l oy

ment  i mpact than  the  Coa l i nga project , i t  neverthe l e s s  i s  o f  the  same 

order  o f  magn i tude ( i t  i s  a l s o b e n e f i c i a l  i n  c h a racte r ,  b u t  i n s i gn i f i 

cant  i n  sca l e  c ompared to the  ge nera l  emp l oyment  o f  the  re g i on s ) .  
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The a l te rnati v e  wo u l d  i nv o l ve  a l arge r n umber  o f  road c ro s s i ngs  and  

c o n struct i o n adj acent  to maj o r  roads  and h i ghways ( i . e . , State  H i gh-

way 1 38 )  than the  proposed  p ro j e c t .  The re fore , e i ther  greater  de l ay and 

d i sturbance  wo u l d occur  o r  greater funds wo u l d  b e  req u i red to reduce o r  

e l i m i nate i mpacts  o f  t h e  a l ternat i ve .  

I n  the  l i m i te d  context c o n s i dered i n  th i s  repo rt , the  growth i n

ducement o f  the  a l ternati ve  wo u l d  be  l e s s  than  t hat o f  the  Coa l i nga 

system . I n  genera l , the r i g ht- o f-way p recedents  estab l i s he d  by t h i s 

a l t e rnat i v e  and  the  i nd i rect e ffects o f  i ncreased  emp l oyment wo u l d  be  

s i m i l ar .  N ew tan ke r  acti v i ty and  the  potent i a l  for  port expa n s i o n  wo u l d 

b e  absent  i n  the  a l ternat i v e .  

B .  E l k H i l l s/Port Hueneme Conveyance System 

l .  D e s c r i pt i o n  

T h e  E l k H i l l s/Port H u e neme Co nveya nce  System wou l d  cons i s t o f  a 

tank  farm at E l k H i l l s  and o n e  at Port Hueneme , a renovated and  new l y  

c o n s tructed mari ne  term i n a l  a t  Port Hueneme , 3 1  m i l e s o f  new p i p e l i ne ,  

and  convers i o n  and u s e  o f  5 3  m i l es o f  ex i s t i ng  gas p i pe l i n e ( F i g .  5- 1 ) . 

The sto rage tanks  at both  the  E l k H i l l s  T a n k  Farm and the  Port Hueneme 

Tan k  Farm wo u l d  have f l oat i ng  roofs  wi th doub l e  roof s e a l s .  The term i n a l  

wo u l d  h ave  a b a l l as t  water  recovery/d i s p o s a l  sys tem .  O n e  p ump stat i o n  

wo u l d be l o cated at E l k H i l l s  T a n k  Farm , o ne i n  t h e  E l khorn  Va l l ey ,  a n d  

two o n  t h e  north  s i de o f  t h e  L o s  Padres Nati o n a l  Fore s t .  A se r i e s  o f  8 

and  1 8  v a l v e s  wo u l d be  l o cated a l o n g  new and exi st i ng p i pe l i ne s , respec

t i ve l y .  T h e  re s u l t i ng potent i a l  for  o i l s p i l l  wo u l d  be  about  6 m i l e s at 

greater than  1 5 , 000  b ut l e ss  than 26 , 000 barre l s s p i l l ed ,  and 36 . 5  m i l e s 

at greater than  5 , 000 barre l s .  C o n struct i o n  and  ope rati ng  staffs  wo u l d 

be  approx i mate l y  355  and 4 1  perso n s , respect i v e l y .  Tota l n o n- federa l  

l and req u i reme nts wo u l d  b e  1 6  m i l e s o r  8 1  acre s .  I n  addi t i o n , 5 3  m i l e s 

o f  an  ex i s t i ng  gas p i pe l i ne and  abo ut 1 00 acres  o f  fede ra l  l a nds ( Lo s  
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Padre s  N at i o n a l  Forest  and  the Temb l o r sect i o n o f  the B u reau  o f  Land 

Manageme nt)  wo u l d  be  req u i red .  

2 .  Comparat i ve Effects  

Th i s  a l ternat i ve i s  n o  l o nge r con s i dered feas i b l e as  a re s u l t of  

e n v i ronme n t a l  prob l ems and  the  rev i ew p roc e s s  o f  the D raft  Env i ronme nta l  

Impact Statement  c o ve r i n g  the  E l k H i l l s/Port Hue neme Co nveyance System .  

The p r i mary e n v i ro nme nta l p rob l em wa s the  hyd rocarbo n em i s s i o n s  d u r i n g  

tan ke r  l oa d i n g  operat i o n s . The a l ternat i ve was rev i ewe d by the Depa rt

ment o f  D e f e n s e  Exp l o s i ve Safety Board s i nce  the  prop o s e d  mar i ne te rm i n a l  

s i te wo u l d  be exposed  t o  t h e  hazards o f  o n - go i ng ordnance  hand l i ng 

act i v i t i e s  i n  the  area .  I n  add i t i o n , p roposed  fac i l i t i e s a re b e i ng  

p l anned  for  l o cat i o n  at P o rt H ue neme i n  s upport o f  the  Space S h utt l e  

Program a t  Vande n b u rg A i r  Force  B as e .  

I n  the  Draft E n v i ronme nta l  Impact S tateme n t , a i r  q u a l i ty i mpacts  o f  

the  p rop o s e d  project we re ana l yze d .  The most  s i gn i f i ca n t  i tem wo u l d  be 

the tan ke r  l oad i ng operat i o n s  wh i ch wo u l d contr i b ute a tota l o f  about  

2 , 000 pounds  per  hour  o f  hydrocarbon  emi s s i o n s  d u r i ng  h o u rs of  l oa d i n g .  

T h e s e  em i s s i o ns  we re fo und  t o  b e  capab l e  o f  caus i ng add i t i o n a l  v i o l a

t i o n s  o f  o x i dant s ta ndards i n  Ve ntura County .  

I n  the  rev i ew p roces s ,  the  Nava l  Sea Sys tems Comma nd  o f  the  Depart

me nt  of the Navy recomme nded d i s approva l of the E l k H i l l s/Po rt H u eneme 

Co nveyance  Sys tem a l ternati ve  for  two bas i c  reas o n s : ( 1 )  conduct  of the 

prop o s e d  tan ke r  ope rat i o n s  i n  c l o s e  p rox i m i ty to o rdnance  hand l i ng 

ope rat i o n s  wa s not  c o n s i dered p rudent ; and  ( 2 )  c o n c u rrent operat i o n s o f  

the  p roposed  tan ke r  l oad i ng a n d  the p ropo sed  A i r Force Space  S h utt l e  

Fac i l i t i e s wa s not  c o n s i dered p ract i c ab l e ,  compat i b l e ,  o r  de s i rab l e .  

Th i s  recomme ndat i o n wa s c o n c u rred by the Off i ce  o f  the C h i e f  o f  N a v a l  

Operat i o n s , D epartme nt o f  the  N avy a n d  t h e  Departme nt o f  D e f e n s e  

Exp l o s i ve Safety Board .  The E l k H i l l s/Port Hue neme C o nveyance System 

a l te rnat i ve was , there fo re , abandoned  i n  the  i ntere s t  of good p l a n n i n g .  
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C .  Un i t  Tra i n/Ra i l road  Sys tem 

l .  D e s c r i pt i o n  

T h i s system ( F i g . 5- 1 )  wo u l d  req u i re an  exte n s i on o f  the  exi s t i ng  

S u n s et ra i l l i ne from  Taft  to E l k H i l l s ,  a rai l l oop and  l oad i ng termi n a l , 

a tan k farm at E l k H i l l s , and the  da i l y  arri v a l  and  departure o f  up to 8 

u n i t  trai ns  c o n s i s t i ng  o f  1 00 tank  cars . T h i s s i ng l e  t a n k  farm at E l k 

H i l l s  wou l d have the  s ame ge nera l  fac i l i t i e s a s  that prop o s e d  for  the  

E l k H i l l s/C o a l i nga  system . The  rai l termi n a l  wo u l d  req u i re addi t i o na l  

l ands  adj acent  t o  t h e  tank  farm . Approx i mate l y  7 m i l e s o f  new trac k 

wo u l d  be  l a i d  from Taft and  the  S u n s et Ra i l road to the  rai l term i n a l  

w i t h  a l oop f o r  l oad i ng  a n d  ho l d i ng tan k c ars . Trai n s  from t h i s l oop 

wo u l d  trav e l  through  Taft to Bakers f i e l d ;  from there t ra i n s  wo u l d trav e l  

north thro ugh  t h e  Ce ntra l Va l l ey and  i nto t h e  Bay Area and  so uth to the  

Los  Ange l e s area , and  east  a l o n g  the  maj o r  rai l l i nes  to  the  ce ntral  

U n i ted State s .  No  p i pe l i ne ,  l arge pump s tati o n s , o r  b l o c k/check  v a l v e s  

wou l d  be  re q u i re d  for th i s  a l te rnati ve  c o n veyance  sys tem .  Con struc t i o n  

a n d  operat i ng  p e rs o n n e l h ave  n o t  been  accurate l y  def i ned  for  t h e  E l k 

H i l l s  s i te a l though  the  l ev e l s wo u l d about  400 and  45 p e r s o n s , respec

t i v e l y .  Add i t i o n a l  costs  and  perso n n e l  w i th i n the  rai l road operat i o n s  

wo u l d b e  t h e  re s p o n s i b i l i ty o f  t h o s e  b uy i ng  t h e  o i l from E l k H i l l s .  T h e  

non- federal  l and req u i rements  wo u l d  be  1 00 acres  from Taft to E l k H i l l s ,  

and  the  federa l l and  req u i reme nts  o f  200 acres  at the  E l k H i l l s R e s e rve . 

2 .  Comparat i ve Effects 

The u n i t  tra i n o r  rai l road co ncept has  b e e n  s ucce s s fu l l y  app l i ed to 

c o a l  and other  dry b u l k goods , b u t  the transpo rtat i o n  of o i l by tra i n  i s  

more exp e n s i ve ,  i nc l udes  a greater exp e n d i ture  o f  e n e rgy , ge nerates far 

greater r i s ks from o i l  sp i l l s ,  greater exhaust  em i s s i o n s  from the  d i e s e l  

l ocomoti v e s , a n d  greater no i s e a n d  v i b rat i on e ffects  upon  t h e  aesthet i c  

setti ng  o f  the  project  area and  mai n l i ne tracks  than  those  r i s ks and  

e ffects from the  prop o s ed p i p e l i ne sys tem . 
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The u n i t  tra i n a l ternat i ve wo u l d  rep l ace the Coa l i nga Tan k  Farm 

wi t h  tra i n s o f  app rox i mate l y  1 00 tan k cars . Hydrocarbon  em i s s i o ns  f rom 

tank  car  l ead i ng wo u l d b e  l e s s  than  the  em i s s i o n s  o f  the  Coa l i nga Tank  

Farm i f  a comp l ete vapor recovery system we re i n s ta l l ed at the tan k car  

l oad i ng termi n a l . I f  the vapor  reco very system was  not i n sta l l ed ,  

hydrocarbo n em i s s i o n s  from tan k car  l oad i ng wo u l d  exceed the tank  farm 

em i s s i o n s  by a s ub s tant i a l  amo unt . A l so ,  em i s s i o ns  wo u l d  be  gene rated 

f rom the  l ocomot i ve s .  

I n  genera l , th i s  a l ternat i ve wo u l d  have  s i m i l a r ,  l ow water  re s o u rce  

i mpacts . O n l y  a sma l l amo unt  o f  actua l  c o n struct i o n wo u l d  be  req u i red 

and th i s  c o n struct i o n  wo u l d  i mp i nge o n l y  upon the i nterm i tte nt B uena  

V i s ta ,  B road , and  Sandy c r e e ks . Th i s  a l te rnat i ve does  have a s i m i l a r ,  

i f  not  somewhat l arge r , o i l s p i l l  r i s k  re l at i ve to the  proposed  project .  

The  s i g n i f i cance  o f  s uch  s p i l l s  co u l d ,  howeve r , be  l owe r s i nce  i nd i v i du a l  

e v e n t s  wo u l d  be  o f  l ow v o l ume . Even  for  a catastrop h i c  e v e nt , t h e  

vo l ume wo u l d  be  spread over  a l a rge r  a r e a  and  a sens i t i ve wate r re s o u rce  

m i ght not  be  a f fected  by  the  e n t i re v o l ume . Owi ng  to a m o re common 

occurrence  o f  acc i denta l  sp i l l s ,  the a l ternat i ve wou l d  pres ent  a h i g h e r  

f i re hazard .  

R a i l road cons truct i o n wo u l d  req u i re the l o s s  o f  a s omewhat greater  

amo unt  o f  des e rt gras s l and  a n d  s c rub vegetat i o n i n  the  E l k H i l l s a re a .  

The ra i l road s p u r  route from Taft wo u l d  c reate s ub s ta n t i a l l y  greater 

e ffects upon  the w i l d l i fe re s o u rces  o f  the  area , i nc l ud i ng the San  

Joaqu i n  k i t  fox , than  wo u l d  the p ropo s ed p roj e c t .  L i ghts , n o i s e , and  

genera l  a c t i v i ty wo u l d  have  detr imenta l  e ffects upon  the fox  and  i ts 

genera l  u s e  o f  the  B uena  V i s ta Cre e k  bas i n . The aquat i c  commun i t i e s  i n  

the s treams a n d  r · i ve rs c r o s s e d  by the  ra i l road system wou l d  be  advers e l y  

affected by o i l s p i l l age ; n o  v a l uab l e  aquat i c re s o u rces are endangered 

by the  p ropo s ed p roj ect . 
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Other  than  the  i ncreased  l and req u i reme nts  at E l k H i l l s ,  th i s  

a l ternati ve  wou l d  re q u i re l e s s  l and , and  d i rect l y  i nvo l v e o n l y  Ke rn 

C o unty a n d  the  c i ty o f  Taft . The  new tra i n route wo u l d  c r o s s  o i l f i e l ds 

a n d  u n u s e d  l ands . 

I n  both  i ts c o n struct i o n  a n d  operat i o n a l  phases , t h i s  a l ternat i ve  

wou l d  c a u s e  a l e s s e r  s c a l e o f  emp l oyment  i mpact than  the  proposed  system . 

The conveyance re q u i rements o f  t h i s  sys tem i n  i ts operati o n a l  mode co u l d 

be  accomodated by margi n a l  a n d  re l at i v e l y  e ff i c i ent  i mp roveme nts to an  

exi s t i ng  i n frastructure . The emp l oyment i mpacts o f  th i s a l te rnati ve 

wou l d  be  b e n e f i c i a l , b ut  i n s i gn i f i cant  i n  s c a l e . 

Pub l i c  s e rv i c e s  req u i red wo u l d be m i n i ma l  for  t h i s a l ternati ve , 

s i nce the  o n l y  fac i l i t i e s wou l d be  o n  N avy p roperty . The  Ke rn Cou nty 

F i re Departme nt wo u l d  st i l l  need  to respond  to f i res at E l k H i l l s ,  a s  i n  

the  Coa l i nga a l ternati ve , but  respon s i b i l i t i e s to  the  other  tan k farms 

and i nte rve n i ng  p i pe l i ne wo u l d  be removed . 

Traff i c  and  n o i s e  d i s tu rbance  and  d i s rupt i o n  o f  the  a l ternati ve 

wou l d  be  greater than  those  o f  the  proposed  project  a n d  center  o n  State 

H i ghway 1 1 9 ,  s evera l  roadways  near Taft , and a l o ng the  s p u r  to B a ke r s 

f i e l d .  At grade  c ro s s i ngs  o f  roads , operat i o n s  wo u l d c re ate traff i c  

de l ays d u r i ng  p a s s age o f  the u n i t tra i n s  to a n d  from E l k H i l l s .  T h e s e  

a d v e r s e  e f f e c t s  wo u l d be  f a r  greater than  those  o f  the  proposed  p roj e c t .  

The  f i s c a l  e ffects  a s s o c i ated wi th th i s  a l te rnat i ve  wo u l d  b e  d i f

ferent  i n  c haracter s i nce there wo u l d be  no  acq u i s i t i o n o f  p i pe l i ne 

r i ght s - o f-way by the  Navy . I n s tead , s i gn i f i cant  acreage wou l d  be  

p r i v ate l y  acqu i re d  for  a rai l corr i dor  and  term i n a l  adj acent  to E l k 

H i l l s . Not  o n l y  wo u l d p roperty tax a n d  p o s s e s s o ry i ntere s t  rev e n u e s  be  

greate r , but  s i nce the  rai l operat i o n s  wo u l d  p ro b ab l y  be  p r i vate l y  run , 

there wo u l d be  s i gn i f i cant  rev e n u e s  generated by county property tax , 

p e rm i t  fees , and  other  s tate transportat i o n  and  i nventory fees  . 

5 - 1 1  



The  v i s ua l  i mpacts o f  a Un i t  Tra i n/Ra i l road a l te rnat i ve wo u l d  be 

l e s s  than those  of the  p r i mary a l ternat i ve , s i nce  o n l y  one tan k  farm and 

re l at i ve l y  l i tt l e  transportat i on- re l ated c o n s truc t i o n  wo u l d  be  req u i red . 

The  p r i nc i pa l  v i s u a l  e ffects wo u l d  be  due to new c o n s truc t i on  and  i n

creased  tran spo rtat i o n act i v i t i es a l o n g  the  a f fected ra i l routes . 

The amo unt o f  regi o n a l  growth i nduced  by th i s  a l te rnat i ve i s  con

j ectura l - - d i ffe rent i n  c haracter but  po s s i b l y  o f  the  same o rder  of  

mag n i tude as  the  C o a l i n ga sys tem . The  new ra i l  term i n a l  and  l oad i ng 

acti v i t i e s co u l d  i nd uce  some l oc a l  growth i n  and  around  Taft , and  due  to 

l ow ra i l transport c o s ts , and the ab i l i ty to hand l e many k i nds  o f  cargo , 

i nduce  growth i n  nearby petrochem i ca l  i ndustry .  The pote nt i a l  i ncrease  

i n  a i r po l l utants i n  Ke rn County wo u l d  rema i n a n egat i ve  growth i nd uce

ment .  

D .  I ncreased  Loc a l  U s e s  

l .  D e s c r i pt i o n  

Ex i s t i ng r e f i n e ry c apac i ty i n  t h e  E l k H i l l s - Bakers f i e l d  area i s  

1 00 , 000  to 1 50 , 000  B/0 . I ncreased  l oc a l  u s e  o f  E l k H i l l s  o i l co u l d  i n

vo l ve expan s i o n o f  ex i s t i ng re f i ne ry capac i ty at B a ke rs f i e l d  and  o f  

p i pe l i ne s  t o  these  re f i n e r i e s . S uch  construct i o n  may exceed p r i vate 

cap i ta l  ava i l ab l e  i n  the  a rea , and the l oc a l  re f i n e r i e s  co u l d  requ i re 

fede ra l  l oa n s  o r  s ub s i d i e s .  P l a n n i ng for  re f i nery expan s i o n s  to hand l e 

E l k H i l l s  o i l wo u l d  req u i re care f u l  c o n s i derat i o n  s i nc e  produc t i o n  at 

N P R - 1  co u l d  l ast for a l i m i ted  p e r i od o n l y  ( p e rhaps no  mo re than 6 years ) .  

P ro d ucts wo u l d  be  u s e d  l oc a l l y  o r  s h i pped  out  by rai l and  ex i s t i ng 

p i p e l i ne s . I ncreased  l oc a l  u s e s  wo u l d  req u i re expans i o n o f  l oc a l  re f i nery 

capac i ty that i s  p r e s e nt l y  l i m i ted by a i r q u a l i ty contro l s .  Federa l  

c o n s t r uc t i o n  o f  new r e f i nery capac i ty and  s a l e o f  p roducts  may be pos

s i b l e ,  b ut wo u l d rad i c a l l y  a l ter the  bas i c  concept  and  o b j e ct i v e s  o f  the  

proj ect a n d  the  exte n t  of  PL  94- 258 .  A p o s s i b l e except i on to  the  a i r  
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q u a l i ty restr i ct i o n may i nvo l ve the  u s e  o f  the  E l k H i l l s  o i l i n  a 

synthet i c  natura l  gas  p l ant  that co u l d be  l oc ated at E l k H i l l s .  S u c h  a 

fac i l i ty wc u l d  req u i re a l arger fede ra l l and area and  l arger c o n struc

t i o n  and operat i o n  s t a f f .  

2 .  Comparat i ve E ffects 

The a l ternat i ve  wo u l d  generate the  s ame genera l  e n v i ronmental  

e ffects expected o f  any maj o r  i ndustri a l  project , e i ther  a s  an  expan s i o n 

o f  ex i st i ng  fac i l i t i e s o r  as  i n i t i at i o n  o f  a new i ndustr i a l  center .  

These  fac i l i t i es wo u l d  i nv o l ve areas  s i m i l ar i n  s i ze to that  o f  the  

prop o s e d  p ro j ec t .  However , the  genera l  acti o n  o f  the  a l te rnat i ve wo u l d  

be  far greater than that o f  the  p roposed  p roj ect . 

I nc reased  l oc a l  u s e s  wo u l d  req u i re c ategori c a l l y  greater c o n s ump

t i o n  of  geo l og i ca l  re s o urces  as fue l s ,  mate r i a l s ,  and aggregate and  

greater  c o n s umpti o n  o f  operati ng  e n e rgy than  the  p ropo s e d  projec t .  

Ero s i on prob l ems wo u l d  b e  o f  s i m i l ar magn i tude to t h e  overa l l cond i t i o n s  

c re ated by the  p rop o s e d  pro j e c t , but  the  a l ternat i ve  wo u l d  affect s l op e  

stab i l i ty t o  a m u c h  sma l l e r degre e .  

I ncreased  l oc a l  re f i nery u s e s  wo u l d  generate a s u b stanti a l  amo u nt 

o f  new a i r p o l l utant  emi s s i o n s  i n  southern  San  J o aq u i n Va l l ey .  P re s en t  

ref i nery capac i ty i s  l i m i ted b y  a i r q u a l i ty restr i ct i o n .  A synthet i c 

natural  gas  p l ant  wo u l d  a l s o  produce a s u b stanti a l  amo u n t  o f  new emi s 

s i on s  i n  the  a i r bas i n .  Howeve r ,  i f  the  p roduced  gas  rather  than the  

fue l o i l were  used  i n  the b as i n ,  the net  e ffect  co u l d  be b e n e f i c i a l . 

I ncreased  1 0c a l  u s e s  wo u l d i mpact wate r res o u rc e s  i n  the  genera l  

E l k H i l l s  area .  The add i ti o n a l  ref i n ery capac i ty req u i red to i mp l ement  

th i s  a l ternat i ve wo u l d  c o n s ume l arge v o l umes  o f  wate r .  P i pe l i ne s  from 

the  E l k H i l l s  Tan k  Farm wo u l d ,  i n  a l l l i ke l i hood , c r o s s  severa l  maj o r  

wate rco u r s e s  ( i . e . , t h e  C a l i fo rn i a  Aqueduc t , t h e  B u e n a  V i sta  C a n a l ) ,  and  
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these  wate rways wo u l d be  s ubj ect  to i mpact . T h i s a l ternati ve wo u l d  a l so  

p romote l oc a l  g rowth wh i c h ,  i n  turn , wo u l d  l ead to h i g h e r  l oc a l  water  

c o n s umpt i o n  and  h i g h e r  was tewater d i s p o s a l  vo l ume s . These  act i o n s  wou l d  

be  s i gn i f i ca n t  i n  some i n stanc e s . Howe ve r ,  the  overa l l s i gn i f i cance  o f  

these  i mpacts a n d  ri s ks i s  expected t o  be  l e s s  than  that  o f  the  prop o s e d  

proj ect . 

Some new l oc a l i zed d i s rupt i o n  o f  vegetat i o n and  s ome reduct i o n o f  

a i r  q u a l i ty wou l d  be  a s s o c i ated w i th i nc rea s ed l oc a l  u s e s . D i rect dam

age s to vegetat i o n  i s  rough l y  e q u i va l e n t  to or l e s s  than  that of the  

p roposed  p r o j e c t .  

Cons truct i o n o f  a p i pe l i ne to B a kers f i e l d  o r  fac i l i t i e s c o n s truc

t i o n  at E l k H i l l s  wo u l d  i ncrease  the  adve rse  e ffects upon  the  l oc a l  k i t 

fox . S i nce  s e ve ra l  E l k H i l l s  p roduct i o n - re l ated fac i l i t i e s are p l a n n e d , 

p i p e l i ne c o n struc t i o n  wo u l d  have  l i tt l e  i mpo rtance  o n  the  s o uth s i de o f  

E l k H i l l s  a n d  wo u l d  c reate fewe r adve rs e e ffects than  t h e  p ropo sed  

p ro j e c t .  A s ub s tant i a l  l oc a l  fac i l i ty o n  o r  near  E l k H i l l s  wo u l d  g e n e r

a l l y  c reate mo re d i rect , adve rse  e ffects than  the  propo sed project , 

e spec i a l l y  d i s rupt i o n  o f  ki t fox moveme nt  a l o n g  the s o uth  s i de o f  E l k 

H i l l s .  

Typ i ca l  p rotec t i o n  o f  c ro s s i ngs  o v e r  the  aqueduct  wo u l d  y i e l d  n o  

c o n s t ru ct i o n  o r  operat i n g  i mpacts f rom th i s  a l ternat i ve upon  arti f i 

c i a l l y  m a i ntai ned  aquat i c  b i ota o f  the  aqueduct .  S i nce  n o  mar i n e  

fac i l i t i e s  wo u l d  be  o pe rated , the  a i r q ua l i ty i mpacts and  i nc reas ed  

tan ke r  traffi c a s s o c i ated wi t h  the ex i s t i n g  termi n a l s of  the  project  

wo u l d  n o t  occur  wi th th i s  a l te rnat i ve .  

A p i pe l i ne to the  Bakers f i e l d  area wo u l d  p roceed  a l o n g  the so uth  

s i de of  the  E l k H i l l s  and  up the  Ke rn  R i ve r  c o r r i dor  a n d  wo u l d  p robab l y  

d i sturb  m o re archaeo l og i ca l  s i tes  a n d  rema i n s  than  the  proposed  proj e c t ,  

b u t  f a r  l es s  p a l e o n to l og i ca l  re so u rces . S i m i l a r l y ,  a l a rge proces s i ng 
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fac i l i ty wo u l d  have a far g re ate r pote nt i a l  for  d i sturb i ng rema i n s  than  

the p roposed  tan k farms and  p i pe l i ne . 

The l and  req u i red  fo r th i s  a l ternat i ve wo u l d  i nc l u de p r i vate a n d  

fede ral  l ands  at E l k H i l l s  for  a re f i ne ry o r  a syn thet i c  n atura l  g a s  

p l ant  o r  addi t i o n a l  p r i vate l ands  near  ex i s t i n g  re f i ne r i e s  at Bakers

f i e l d .  The o n l y  p u b l i c  s e r v i ce s i g n i f i ca nt l y  affe cted wo u l d be  the  Ke rn 

C o u n ty F i re Depa rtme n t , wh i ch wo u l d  have greater re spons i b i l i ty .  Trans

po rtat i o n  e ffects i n  the  E l k H i l l s  area may be  expanded  mo re than  the  

propo sed  project , a l though  a p i pe l i ne and  re f i ne ry expan s i o n  i n  B a ke r s 

f i e l d  wo u l d p robab l y  produce l e s s  adve rse  i mpacts and  r i s ks t h a n  t h o s e  

o f  the  p r o p o s e d  p r o j e c t .  

T h e  emp l oyme n t  i mp acts  o f  the  a l te r n at i ve wo u l d  be  greater t h a n  the 

p ropo sed  p ro j e ct du r i ng  both  construct i o n  and  ope rat i o n a l  p ha s e s  . 

A l though  no  detai l ed l ab o r  forecasts  have been  dev e l oped for  th i s  a l te r

nat i ve , i t  i s  probab l e  that the  emp l oyme n t  i mpacts  wo u l d  be o f  the s ame 

d e s c r i p t i o n  as the p ropo s e d  proj ect  -- b e n ef i c i a l i n  q u a l i ty and i n s i g

n i f i c ant i n  s ca l e  . 

The  d i rect f i s c a l  e ffects o f  th i s  a l ternati ve , g i ve n  that i t  i s  

d i ffere n t  i n  nature and  o n l y  ge n e ra l l y  descr i bed , wo u l d  be  l e s s  than  

those  ar i s i ng from  the  C o a l i nga  system . Howeve r ,  i t  i s  l og i ca l  to 

a s s ume that the i nd i rect  f i s c a l  effects  wo u l d be  much  greate r because  o f  

i n creased  i nd u s tr i a l  i n frastructu re and  emp l oyment  req u i reme nts . 

The v i s u a l  i mpacts  o f  the a l ternat i ve  wo u l d  p robab l y  be  s i m i l ar to 

those  of the E l k H i l l s/Co a l i nga  p roj e c t .  The e ffects  wo u l d  be p r i ma r i l y  

att r i b utab l e  t o  expan s i o n o f  re f i n e ry fac i l i t i e s adjacent  t o  ex i s t i ng  

fac i l i t i es i n  the  B a ke rs f i e l d area and  i n s t a l l at i o n  o f  re l at i v e l y  s h o rter  

i nterco nnect i ng  p i p e l i nes . N o  m u l t i p l e tank  farms o r  exte n s i ve p i p e l i ne 

c o n s truct i o n wo u l d  be  requ i re d .  Some i ncreased  rai l traff i c  and  u s e  o f  

ex i st i ng  product  p i p e l i ne s  ( o r  convers i o n  o f  c ru de p i p e l i n e s )  wo u l d 

cause  s ome aestheti c e ffects , but  o n l y  a l o ng exi s t i ng d i s t u rbed  corr i dors  . 
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U n l i ke the i mp l i cat i o n s  o f  the Coa l i nga  system wh o s e  g rowth- i nduc i ng 

e ffects wo u l d  c ome p r i ma r i l y  from the  e s tab l i s hment  o f  i ncreased  harbor  

and  tanker  act i v i ty ,  th i s  a l tern at i ve i mp l i e s a strong  g rowth i nducement 

as  a c o n s equence  of  i ncreased  act i v i ty amo n g  reg i o n a l  petrochem i ca l  

i ndu s try .  S uc h  i ncreases  m i ght  b e  s o  great a s  to thrust  certa i n l oc a l  

i n dustr i a l i zed  a reas  i nto t h e  ro l e  o f  reg i o n a l  g rowth c e n te rs . The 

l o n g- te rm g rowth i nducement wo u l d  b e  l e s s  c e rta i n ,  howe ve r ,  s i nce  the  

e s t i mated E l k  H i l l s re s e rv e s  may not c o nt i n u e  b eyond  6 years  (wi th 

p o s s i b l e  3-year i nc reme nts there a fter  i f  s o  d i rected by the  P re s i de n t  

and  app roved b y  Co n g re s s ) .  I nc reases  i n  a i r  po l l ut i o n  wo u l d be  a n  

i mp o rtant c o unterva i l i n g  factor t h a t  wo u l d  c o n s t ra i n  g rowth i n  t h e  

a ffected c o u nt i e s .  

The add i t i o n a l  l an d  a reas  i nv o l ved  a t  E l k H i l l s  wo u l d  e i ther  be  

fe dera l l an d , wh i l e at Bakers f i e l d  p r i vate , i ndustr i a l l y  z o n e d  l an d  

wo u l d  b e  u s e d  b y  re f i n e ry expan s i o n .  

The  emp l oyment  i mpacts  o f  i nc reased  l oc a l  u s e s  wo u l d  be  greate r i n  

mag n i tude than the  p ropo s e d  p roj e ct d u r i n g  both  c o n s t ruct i o n a n d  ope ra

t i o n a l  p h as e s . N ew re f i ne ry c o n s t ruct i o n  wo u l d  b e ne f i t  c o n struct i o n  

trade s , and  eventua l l y a l a rge r emp l oyme n t  base  wo u l d  b e  p rov i de d .  How

eve r ,  these  s ame be n e f i ts wo u l d  h i nder  i mp l eme ntat i o n  of th i s  a l ternat i ve 

wi thout  federal  as s i s tance . 

The d i rect f i s c a l  e ffects  o f  th i s  a l ternat i ve wo u l d be  l e s s  than  

tho s e  a r i s i ng from  the  E l k H i l l s/Co a l i nga  sys te m . Howe ve r ,  the i nd i rect  

f i s c a l  e f fects  wo u l d  p robab l y  be  m u c h  greater due  to  i ncreased  i n dust r i a l  

i n frastructure and  emp l oyment  req u i rements . 

The v i s ua l  i mp acts  o f  the  a l ternat i ve wo u l d  p robab l y  be  p r i ma r i l y  

attri b u tab l e  to co n s tru ct i o n o f  the E l k H i l l s  Tan k  Farm , expa n s i o n  o f  
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l oc a l  re f i n e ry fac i l i t i es , and  i n sta l l at i o n  o f  re l at i ve l y  s h o rt i nter

c o n necti ng  p i pe l i n es . I f  the  re f i n e r i es  req u i red addi t i o n a l  l ands  and  

l a rge new fac i l i t i e s , these  wo u l d  genera l l y  and  advers e l y  affect the  

v i s ua l  s e tt i ng  o f  B a ke rs f i e l d . 

The d e s c r i pti o n  o f  th i s  a l ternati ve  i mp l i e s strong  d i rect and  

i n d i rect i nducements  to growth . Growth i nducement for  s e l ected petro

chem i c a l  i nd u s tr i e s  and re l ated emp l oyme n t  m i ght  be  so great as  to 

t h r u s t  c e rta i n  l oc a l  i ndustr i a l i zed  areas  i nto the ro l e  of reg i o na l  

growth ce nters . The  l o ng-term growth i nd u ceme nt i s  l e s s  c e rta i n ,  how

eve r , s i nce  the  e s t i mated re s e rv e s  at E l k H i l l s  wou l d  n o t  s us ta i n growth 

beyond  5 to 1 0  years . I ncreases  i n  a i r p o l l u t i o n  wo u l d be  a more powe r

fu l negat i ve i nducement to i nd u s tri a l  growth i n  Ke rn C o u n ty .  

E .  Changes  wi t h i n the  Prop o s e d  Project  

l .  D e s c r i pt i o n  

T h e  p ropos e d  project  h a s  i nv o l ved  s e vera l  operat i o n a l  c o n stra i nts  

that , i f  a l tered o r  o v e rc ome , wo u l d a l l ow changes  o f  p i pe ro ut i n g  and  

tan k farm s i t i ng .  A stra i ght  l i n e  route for  the  p i pe l i ne wo u l d  c r o s s  

d i rect l y  o v e r  t h e  c re s t  o f  E l k and  Kett l eman h i l l s .  Th i s  wo u l d s horten  

the  tota l  p i pe l i ne d i s tance  to 8 1  mi l e s ( s av i ng 3 . 5 m i l e s ) , b ut i t  wo u l d  

req u i re o n e  addi t i o n a l  p ump s tat i o n  near  Kett l eman H i l l s .  A s  an  add i 

t i o n a l  var i ati o n , the  E l k H i l l s  Tan k Farm c ou l d  b e  l ocated a t  the  we s tern  

e n d  o f  the  Nava l  re s e rve  area rather  than  o n  the  s o ut h  s i de .  S u c h  a 

change  wo u l d  reduce  both  l i ne l e ngth  ( by 8 m i l e s )  and  pump i ng co sts  wi t h  

other  factors rema i n i ng much  the  s ame . Re l o c at i o n  o f  the  C o a l i nga  Tan k 

Farm may i nv o l ve  l oc a l  o r  reg i o na l  c hange s . Loca l  re l oc at i o n s  c ou l d  

i nv o l ve  mov i ng the tan k  farm to G u i j a rra l H i l l s  o n  the s o uth  s i de o f  Los  

Gatos  C re e k  o r  to the  wes t  s i de o f  the  C o a l i nga  Aqueduct  a n d  c l o s e r  to 

the exi s t i n g  Standard- Coa l i nga Tan k Farm ( 3  m i l e s we s t  of the  p ropos e d  

s i te ) .  Reg i on a l  re l ocat i o n s  co u l d  i nv o l ve  s i te s  near  B i g  Tar C r e e k  
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Pump i ng Stat i o n  ( 2  m i l e s s o uthwe s t  o f  Ave n a l ) o r  near  the  T i dewate r R e e f  

Pump Stat i o n )  l m i l e  no rthwe s t  o f  State H i ghway 4 1 /33  j unct i o n )  wi th  a 

p i pe l i n e exte n s i o n  to Kett l eman C i ty ( 1 0  m i l e s n o rtheast  o f  the  Reef  

Stati o n ) .  These  fac i l i t i e s re l ocat i o n s  wo u l d  reduce  the  amo u n t  o f  new 

p i pe l i ne c o n struct i o n from 3 to 20  m i l e s and a s s o c i ated pump i n g  c o s t s  

wh i l e  prov i d i ng s e r v i ce t o  the  s ame a rray o f  compa n i es i n  the  commerc i a l 

market .  

2 .  Comparat i ve Effects  

The  a l te rnat i ve changes  o f  the  proposed  proj ect  re f l ect  e n v i ron

me n ta l  and  operat i o n a l  feature s o f  the  pro p o s ed system and  i ts e n v i ron

me n ta l  setti n g .  A stra i ght  l i n e  mod i f i c at i o n  wo u l d  s l i gh t l y  l e s s e n  the  

a rea of  e ffec t .  Howe v e r , t h e  a rea  a ffected by t h e  c h anges  wo u l d  h ave  

s ubstant i a l l y  g reate r econom i c  v a l ue , and  the p i pe l i ne wo u l d  not  con form 

as c l os e l y  wi th the s u rro und i ng l an d  u ses  ( except i n  the  Kett l emen H i l l s  

area)  as the  p ropo s e d  route . 

A l terat i o n  o f  the  proposed  p roj ect  to a more  d i rect  a l i gnme n t  wou l d  

res u l t  i n  s l i gh t l y  h i gher  wate r re s o u rc e s  r i s ks .  S u c h  a n  a l i gnment  may 

re q u i re two cros s i ngs  o f  the  ma i n c h a n ne l o f  the  C a l i fo rn i a  Aqueduct  and  

s e v e ra l other  i mp o rtant  wests i de c a n a l s ,  and  such  cros s i ngs  m a ke wate r

ways mo re s u s cept i b l e  to the potent i a l  e ffects of an  o i l sp i l l .  

A l ternat i ve p i pe l i n e a l i gnments  may i n vo l ve l es s  vegetat i o n  l o s s es 

than  t h e  p roposed  project  by i nc o rporat i ng greate r c u l t i vated areas . 

A l terna t i ve  tan k s i te s  wo u l d  i nv o l ve t h e  l o s s  o f  more g ras s l an d  vege ta

t i o n  i n  the northern  route and  l e s s  gras s l an d  and  scrub at the S ky l i ne 

Road l oc at i o n .  Keduct i o n  o f  the  p i pe l i ne l e n gth a t  the  n o rthern  e n d  

wo u l d  reduce  t h e  tota l gras s l and  l o s s e s  and  e l i m i n ate the  cros s i ng o f  

Zapato C h i n o  and  Los  Gatos c ree ks . Reduct i on o f  the  s o uthern  end  by 

about  1 0  m i l e s wo u l d  s ub s t a nt i a l l y  l e s s e n  the tota l gras s l and and  s c r u b  

l os s es  at E l k H i l l s .  The l atter  a l ternat i ve wo u l d  s ub s tan t i a l l y  red uc e  

t h e  e ffects  u p o n  the  S a n  Joaqu i n  k i t fox . 
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Greater c u l t i vated and  l e s s  o i l product i o n/transpo rtat i o n  l and  u s e s  

wo u l d be  i nvo l ved i n  t h e  p i p e l i ne ro ut i n g  c h a n ge s . T h e  maj o r  v i s ua l  

e ffects o f  t h e  a l ternat i v e , apart from the  s ho rt- te rm effects  o f  p i pe-

1 i ne cons truct i o n ,  wo u l d  b e  att r i b utab l e  to the  tank  farms . A s  proposed  

i n  t h e  p r i mary a l ternati ve , these  tan k  farm s  wo u l d  be  l oc ated i n  areas  

a l ready v i s u a l l y  d i s t u rbed  by  s i m i l a r p etro l e um- re l ated i ndustr i a l  

fac i l i t i e s . A ny s h o rten i ng o f  the  p i pe l i ne ro u te wo u l d req u i re i n s ta l 

l at i o n  o f  the n o rthe rn tan k  farm at re l at i v e l y  u n d i s tu rbed  s i te s , and  

wo u l d  res u l t i n  i ncreased  detri menta l v i s u a l  effects . Re l ocat i o n  o f  the  

Coa l i nga tan k farm s i te to a l ocat i o n  south  of  Avena l  c o u l d  b e  part i cu

l a r l y  det r i me n ta l , s i nce  l oca l p o rt i o n s  of  State  H i ghway 33  and 44 and  

B i g  Tar  Canyon Road  carry s c e n i c  des i gnat i o n s .  

F .  Add i t i o n o f  I ntermed i ate Tank  Farm s  and  U s e  o f  Ex i s t i n g  Sys tems  
for  Tan ke r  Load i ng o n  the  San Lu i s  O b i spo  C o u n ty Coast  

1 .  D e s c r i p t i o n  

Th i s  sys tem wo u l d  i nc l ude t h e  proposed  conveyance system wi th the  

add i t i o n of  two i nterme d i ate tank  farms and  connect i o n  to e x i s t i ng  

p i p e l i ne s  and  tan ke r  l oa d i ng  fac i l i t i e s  o n  the  San Lu i s  O b i spo  County 

coast  ( F i g .  5- 2 ) . Each  o f  the  i nterme d i ate tan k farm s  wo u l d  b e  s upp l i ed 

by a l atera l p i pe l i ne l ea d i ng  from the  ma i n  p i pe l i ne to Coa l i nga .  

One  i nte rme d i ate t a n k  farm ( the  J unct i o n  Stat i o n  Tan k  Farm )  wo u l d  

b e  l ocated near  B l a c kwe l l s  Corner , about  4 m i l e s we s t  o f  State H i ghway 33 , 

and  adjacent  to the ex i s t i ng  U n i o n  O i l Company o f  C a l i fo rn i a  J unct i o n  

Pump i ng Stat i o n  ( F i g .  5- 3 ) .  The l ate ra l p i pe l i ne wo u l d  b e  8 i nches  i n  

d i ameter and  l eave  the  ma i n p i pe l i ne betwe e n  M . P .  39  and  40 . The l at e ra l  

wo u l d  b e  3-4  m i l e s l ong  and  have  a remote l y- co ntro l l ed b l o c k  va l ve 

i mme d i ate l y  a fte r l e av i n g the ma i n p i pe l i ne .  The Un i o n O i l fac i l i ty 

i n c l udes  a tan k  farm , p ump i ng stat i o n , and  connect i o n wi th two 8- i n c h  

p i pe l i ne s  l ead i ng to Av i l a  Beach  o n  t h e  coast  ( F i g . 5- 2 ) . Whereas i t  i s  
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pres umed that no  new fac i l i t i es  wo u l d  be  req u i red i n  the  Un i o n  O i l 

sys tem to hand l e c r ude o i l  from the  p ropo s e d  J unct i o n  Stati o n Tan k  Farm , 

i t  i s  l i ke l y  that new s to rage capac i ty wo u l d  be  req u i red a t  J unct i o n  

Pump i ng Stat i o n  and  a t  Av i l a  B each . 

The  J u n ct i o n  Stat i o n  Tan k  Farm ( F i g .  5 - 4 )  wo u l d  rec e i ve  up to 

25 , 00 0  B/D o f  S h a l l ow O i l Zone  c r ude  o n l y  f rom the  ma i n  p i pe l i ne and  

prov i de 25 , 000 barre l s to rage i n  a f l oat i ng-roof  tan k 6 7  feet i n  

d i amete r and 40  feet  h i gh .  The tan k  farm wo u l d  i nc l ude e l ements s i m i l a r 

to those  a t  E l k H i l l s ,  s uc h  as  i nput  and  o utput mete r i n g  stat i o n s  wi th 

m o n i to r i ng  and co ntro l c apab i l i ty and i nte rc o nn e ct i ng  p i p i ng to the 

Un i o n O i l fac i l i ty wi th p umps capab l e  of de l i ve r i n g  5 , 000 B/D to Un i o n 

O i l .  O f  the two p i pe l i ne s  l e ad i ng to A v i l a  Beac h , o n e  i s  u s ed exc l u

s i ve l y  for  p ump i ng i n  an  e a s te r l y  d i rect i o n  from Av i l a  Beach  and  the  

other  i s  used  i nte rm i tte n t l y  i n  both  d i rect i o ns . P ump i ng rate s o ut o f  

the Un i o n O i l Zone  c rude wo u l d  b e  24 , 000 - 2 6 , 00 0  B/D . B a s ed o n  the  

above  c o n d i t i o n s , U n i o n O i l wo u l d  p robab l y  req u i re add i t i o n a l  s to rage 

for  accumu l at i o n  of  the  Sha l l ow O i l Zone  c rude at the J u n ct i o n  P ump i n g 

Stat i o n  and i t  has  been  i nd i c ated that s uc h  s to rage s h o u l d  be 200 , 000 

barre l s  i n  capac i ty .  Pump i ng through  the  Un i o n O i l fac i l i ty to A v i l a  

Beach  wo u l d  requ i re u s e  o f  f i ve ex i s t i n g  p ump i ng stat i o n s . Three  

stat i o n s  u t i l i ze natura l  gas/d i e s e l  e n g i ne  d r i v e n  pumps a n d  two stat i o n s  

u t i l i ze s team d r i v e n  p umps wi th steam gene rated i n  natu r a l  gas/d i e s e l  

f u e l ed bo i l e rs .  A t  A v i l a  Beach  a new s to rage tank  o f  200 , 000 ba rre l 

capac i ty wo u l d  p robab l y  be req u i red to ho l d  the  c rude for  tan ke r  l oad i ngs . 

The  typ i ca l  tan ke r  l oad i ng rate at the  U n i o n  O i l Av i l a  te rm i n a l  i s  

10 , 0 00 barre l s  per  h o u r .  I n  1976 , th i s  te rm i n a l  h a d  a tota l throughput  

o f  approx i mate l y  8 , 700 , 000 barre l s o f  petro l e um and petro l e um p roducts  

w i th a tota l of  43 tan kers i nv o l ved . The 5 , 000 B/D o f  S ha l l ow O i l Zone  

crude  wh i ch wo u l d  e nter the  U n i o n  O i l fac i l i ty wo u l d  not  repre s e n t  

t h roughput  i n  exc e s s  o f  ex i s t i ng  system capac i ty ,  but  wo u l d  add app rox i 

mate l y  1 , 800 , 000 barre l s  o f  new thro ughput a n n u a l l y  f o r  the  Av i l a  termi na l , 

o r  an add i t i o n a l  9 tan kers per  year  ( a s s um i n g  the  s ame ave rage s i ze 

ta n ke rs a s  have  been  arr i v i ng ) . 
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The  other  i nte rmed i ate tan k  farm ( the Kettl eman C i ty Tan k Farm)  

wo u l d b e  l ocated s o uth of  Kettl eman C i ty ,  j u s t  we s t  of  State H i ghway 4 1 , 

a nd abo ut 1 m i l e  s o uth  o f  the Standard P i pe L i ne  Company Kett l eman  

Pump i ng Stat i on ( F i g .  5 - 5 ) . The l at e ra l  p i pe l i n e wo u l d b e  12 i nc h e s  i n  

d i ameter  a n d  l eave the  ma i n p i pe l i ne betwee n  M . P .  60  and  6 1 .  T h e  l atera l  

wou l d  be  8- 9 m i l e s l o ng  and  h ave  a remote l y- c o ntro l l e d  b l oc k  v a l ve 

i mmed i at e l y  afte r l ea v i n g  the ma i n  p i pe l i ne .  The Stand ard fac i l i ty 

i nc l ude s a tan k farm , p ump i ng s tat i o n , and  connect i o n  w i th a 10- i nc h  

c r ude o i l p i pe l i ne l ea d i n g  t o  E s t e ro B ay ( F i g .  5 - 2 )  whe re a tan ker  

l oad i n g  te rm i n a l  i s  operated  by  C h e v ro n , U . S . A . , I n c .  The 10- i nc h  

p i pe l i ne h a s  b e e n  u sed  for  crude  o i l tra n s p o rt a l o n g  i ts e n t i re l e n gth 

and  a p o rt i o n  o f  i ts l e ngth was rece n t l y  used for  h eavy c rude s h i pment , 

b u t  i t  i s  now o ut o f  s e rv i ce .  Whe rea s  i t  i s  p r e s umed  that  no  new fac i l i 

t i e s  a nd/or rep a i rs/renovat i o n s  wo u l d be  re q u i red i n  the  Standard/ 

C h e v ro n  system to h a nd l e  crude  o i l  from the proposed  Ke tt l eman C i ty Tank  

Farm , i t  i s  l i ke l y  that new  s to rage c ap ac i ty wo u l d  b e  re q u i red at Estero  

B ay a n d  the  ex i s t i ng  10- i nc h  p i pe l i ne wo u l d requ i re renovat i o n  ( new 

p i pe l i ne sect i o n s , te s t i n g ,  new v a l v e s , and new p umps ) .  

The Kett l eman C i ty Tan k Farm ( F i g .  5 - 6 )  wo u l d  rece i ve up to 

40 , 000 B/O o f  crude  o i l from the  mai n p i pe l i ne a n d  p r o v i de 200 , 000 

ba rre l storage i n  tan kage s i m i l ar to the  tank farm at E l k H i l l s ,  except 

ta n k s  wo u l d be  two i n  n umbe r ,  w i th d i me n s i o n s  a s  fo l l ows : one  

40 , 000 barre l t a n k  for  S h a l l ow O i l Z o ne c rude (85  feet i n  d i ameter a n d  

40 f e e t  h i gh )  a n d  o n e  160 , 000  b arre l tan k  for  S t e v e n s  Z o n e  c rude 

( 15 5  feet i n  d i ameter  and  48 feet h i g h ) . The tan k farm wo u l d  i nc l ude 

e l ements  as  at the  J u n ct i o n  Stat i o n Tank Farm , except i nte rco n n ec t i n g  

p i p i ng wo u l d  be  t o  t h e  Standard fac i l i ty ,  wi t h  p ump s c apab l e  o f  

de l i ve r i n g  40 , 000 B/0 t o  S ta ndard .  

P ump i ng rate s out  o f  the  S ta n dard fac i l i ty to Estero  B ay wo u l d  be  

40 , 000 B/0  o r  mo re . The tan ke r  l oad i ng rate at the  C h e v ro n  Estero 

te rm i n a l  i s  about  14 , 000 barre l s  per  h o u r .  I n  1976 , t h i s te rm i n a l  h ad a 
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total  thro ughput  o f  about 28 , 000 , 000  barre l s  o f  petro l eum a n d  petro l e um 

p roducts  wi t h  a tota l of  183 tan ke rs i nv o l v e d .  The 40 , 000  B/D of c rude 

from N P R- 1  wh i c h wo u l d  enter the  Chevron fac i l i ty wo u l d  add about 

15 , 000 , 00 0  barre l s o f  new t h ro ughput a n n u a l l y  for  the Chevron  termi n a l , 

o r  a n  add i t i o n a l  100 tan kers  per  year ( as s um i n g  the  s ame ave rage s i ze 

tan ke rs a s  have  been  arr i v i ng ) . 

2 .  Comparat i ve E ffects 

In  g e n e ra l , t h i s a l ternat i ve wo u l d  have h i g h e r  l eve l s  o f  adv e r s e  

e ffects d u r i n g  c o n s truct i o n  and  operat i o n  o f  t h e  project .  Some i nc re

me nta l  po s i t i ve e ffects o f  i nc reased  emp l oyme n t  wo u l d  a l s o  re s u l t .  

Add i t i o n a l  c o n s truc t i o n  i mpacts wo u l d  re s u l t du r i n g  c o n s truct i o n  

acti v i t i e s  for  the 2 added tan k  farm s i te s  a n d  the  add i t i o n o f  about  

12 m i l e s o f  new p i p e l i ne .  Ope rat i o n a l  e ffects wo u l d be great l y  l arge r 

s i nce  th i s  a l ternat i ve c l ear l y  i nv o l ves  i ncreased  tan ke r  l oa d i n g  em i s

s i o n s  and  tan ke r  traf f i c .  Th i s  a l ternati ve  wo u l d ,  howeve r , p rov i de 

greater f l ex i b i l i ty i n  de l i very o f  the  N P R- 1 c rude o i l to ma r kets  and  a 

better opportu n i ty to reac h markets  outs i de o f  C a l i fo rn i a .  

C o n struct i o n e f fects  due to the i nte rme d i ate tan k  farms thems e l v e s  

wo u l d b e  s i m i l ar t o  tho s e  for  the  E l k H i l l s  and  Coa l i nga tan k  farms , b u t  

add i t i ve s i n c e  the  i nte rmed i ate tan k  farms a r e  n o t  part o f  the  bas i c  

p ropo sed  project .  The  i mportan c e  o f  s u c h  effects  wo u l d  b e  l ow s i nce  the  

areas  i nv o l ved  are  re l at i v e l y  remote and  adjacent  s i m i l ar fac i l i ti e s 

a l ready exi s t .  C o n s tructi o n  effects  from the  l atera l p i pe l i ne t o  the  

J u n ct i o n  Stati o n  Tan k Farm wo u l d be  fa i r l y  n e g l i g i b l e ,  b u t  the  l atera l 

p i pe l i n e to the  Kett l eman C i ty T a n k  Farm has  h i g h e r  i mpact pote nt i a l  

s i n c e  the  re l at i v e l y  s teep s l op e s  o f  the  Kett l eman H i l l s  wo u l d be  

traversed  a n d  fo u r  s treams wo u l d  be  c ro s s e d .  I n  the  event  that  new  

fac i l i t i e s  a n d/or  repa i rs wo u l d be  req u i red for  the  ex i st i n g Un i o n O i l 

and  Standard/C hevro n systems , add i t i o n a l  c o n s truct i o n  e ffects  wo u l d  b e  

e v i d e n t .  
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Add i t i o n a l  p o s i t i ve operat i o n a l  i mpacts wh i c h th i s  a l ternat i ve 

wou l d p re s e n t  i nc l ude the greater f l ex i b i l i ty i n  d e l i v e ry o f  N P R - 1  crude  

o i l to  markets . U s e  of  the  ex i s t i n g  p i pe l i ne s  to  the coast  wo u l d  mean  

that l e s s  dep l acement of  other  C a l i fo rn i a  crude  o i l  wo u l d occ u r  i n  the  

p i pe l i ne s  l ea d i ng  n o rth from C o a l i nga i f  c apac i ty were  made a v a i l ab l e  

from N P R - 1  o i l .  I n  add i t i o n , u s e  o f  tankers  from the  coast  wo u l d  perm i t  

N P R- 1  o i l t o  reach  markets t h rough  the Panama C a n a l , i f  th i s  were econom i 

c a l l y  feas i b l e .  

Add i t i o n a l  adve rse  operat i n a l  i mpacts  i nc l ude i ncreased  tanke r  

traff i c  (w i th a s s o c i ated e n v i ronme nta l  r i s ks )  a n d  i ncreased  hydrocarbon  

em i s s i o n s  f rom the added tank  farms  and  tanke r  l oa d i n g  operat i o n s . The 

mo s t  s i gn i f i cant  i tems  wo u l d  b e  the  tan ke r  l oad i ng em i s s i o n s  wh i c h wo u l d  

b e  1 , 150  pounds  p e r  h o u r  at E s tero  Bay and  546 pounds  per  h o u r  at Av i l a  

B e ac h .  These  em i s s i o n rate s are go i ng o n  now wi th c u rre nt tan ke r  l oad i ng s , 

b u t  the u s e  o f  these  ports for  N P R - 1  c rude o i l wo u l d mean that s u c h  

rate s wo u l d  o c c u r  m o re o fte n .  The s e  em i s s i o n s  wo u l d  b e  capab l e  o f  

caus i ng add i t i o n a l  v i o l at i o n s  o f  oxi dant s ta ndards  i n  S a n  L u i s O b i spo  

Co u nty . 

The  tanke r  tra ff i c  re s u l t i ng f rom th i s  a l te rnat i ve at Av i l a  Beach  

a n d  E s tero  B ay wo u l d  not  repre s e n t  new k i n d s  of  i mpacts at these  p o rts 

s i nce there i s  ex i s t i ng  tan ke r  traff i c ,  but  mo re tankers  wo u l d  v i s i t  

e v e ry year  and  l arge r q u a n t i t i e s o f  o i l wo u l d  l eave the p o rts . At A v i l a  

B e ac h , the  i nc rease  wo u l d  be  about 9 s h i p s p e r  year mov i ng approx i mate l y  

2 m i l l i o n barre l s o f  o i l .  Th i s  wo u l d  repre s e n t  a 20  percent  i n crease  

over  rec e n t  tra f f i c .  At E s te ro Bay ,  the i ncrease  wo u l d  b e  about 7 0  

s h i p s per  y e a r  mov i ng app rox i mate l y  1 4  m i l l i o n barre l s o f  o i l .  Th i s  

wo u l d repre s e n t  a 30  percent  i ncrease  over  rec e n t  traf f i c .  
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G .  Postpo nement o f  E n t i re Proposed  Project  

l .  Des c r i pt i o n 

Congre s s i o n a l  d i rect i o n through  P L  94-258 set  the t i me by wh i c h the 

Federal  go vernment must deve l op a capab i l i ty for  produc i ng and  convey i ng  

up to 3 5 0 , 000  barre l s o f  crude  o i l from  the  E l k H i l l s  Nava l Petro l eum  

Re s e rve . Po stponement of  act i o n  to  deve l op a co nveyance fac i l i ty wo u l d 

req u i re congre s s i on a l  approva l . C a l i fo rn i a  has  ex i s t i ng  a n d  futu re 

crude  o i l s upp l i e s that far exceed i ts ava i l ab l e  re f i nery capac i ty 

( Appe nd i x P ) .  I f  the  E l k H i l l s  p i pe l i ne con struct i o n  we re de l ayed i n  

o rder  to phase  i ts de l i very to a Ca l i forn i a- d i rected s upp l y/capac i ty 

s c h e du l e ,  the  prop o s e d  sys tem co u l d  be i mp l emented at a l ate r date . The 

o n l y  changes  i n  the e n v i ronme n ta l  e ffects may be  the  remo v a l  o f  po s s i b l e 

s i te s  a n d  routes  because  o f  future changes  i n  l an d  u s e  ( e . g . , the  C o a l i nga  

Cargo Port) . Other  than  the a i rpo rt and  s ome i nte n s i f i cat i o n o f  c u l t i 

vat i o n , no other  phys i ca l  changes  are ant i c i pated .  

2 . Comparat i ve E ffects 

Mo s t  e ffects o f  the  propo sed  fac i l i t i e s  wo u l d  be  i de n t i c a l  dur i n g  

the  p roposed  o r  a n  a l ternati ve  s c hedu l e . A p r i mary e ffect wo u l d  be  that 

the  crude o i l from the  Nava l  Petro l e um Res erve wo u l d  n o t  be d e l i ve red  

i n to the nat i o na l  s upp l y  s i tuati o n  d u r i ng p o s tpo neme n t .  It  i s  conce i v

a b l e that the  we s t  coast  c rude o i l s urp l u s  s i tuat i o n  wo u l d  be  re s o l ved  

d u r i ng p o s tp o nement and the  E l k H i l l s  c rude o i l wo u l d  the n not  d i sp l ace 

other Ca l i fo rn i a  o i l .  Changes  of  the sett i n g  wo u l d  g e n e ra l l y  reduce  

adverse  effects  o n  natura l  e l ements because  o f  ear l i e r degradat i o n by 

i nte rve n i ng proj ects . Effects  upon  huma n - re l ate d fac i l i t i e s  a n d  

re s o u rc e s  wo u l d  be i nc reased  . 

Postponement o f  the  p ro j e c t  wo u l d not  s ubstant i a l l y  a l te r  the  

geo l og i ca l  e f fects o f  the  proposed  project , a l though  some m i nera l  re

s o u rces  may be i n  h i g h e r  demand  and  l owe r s upp l y .  Therefo re , the  
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a l ternat i ve c o n s umpt i o n o f  m i nera l  re s o u rc e s  may be  t h e  s ame but  the  

i mportance greater than  at pre sent . P o stpo nement wo u l d  not  s i gn i f i 

can t l y  a l ter the  r i s ks o f  damage , f i re ,  and  sp i l l s  du r i ng  s e i sm i c 

tremors . Stat i s t i c a l l y ,  each  day a maj o r  tremor does  not  occ u r , the  

p robab i l i ty o f  such  an  event  occurri ng  i s  reduced .  Howe ve r ,  the  r i s ks 

are c ommo n l y  a s s umed to i ncrease  wi th every year wi t h o ut a maj o r  tremor 

( i . e . , b u i l d i ng up for  an  even b i gger q u a ke ) . 

I f  the  i mp l eme ntat i o n  o f  the project  we re postponed , the q u a l i ty o f  

t h e  a i r  a f fe cted by project  wo u l d  i mprove , i n i t i a l l y .  Ox i dant c o nc e n

trat i o n s , the po l l utant mo s t  affected by project  em i s s i o n s , are expected 

to genera l l y  decrease unt i l the  1 980 ' s . After the  m i d- 1 980 ' s ,  c o n c e ntra

t i o n s  wo u l d probab l y  i ncrease  as  pop u l at i o n  i ncrea s e s  ove rcome the  

bene f i ts o f  emi s s i o n  contro l s .  

Postponement  o f  the proposed  p roj ect , wh i l e  reta i n i ng i ts des i g n 

a n d  l ocat i o n s , wo u l d  have few d i fferent  effects . Postponement may a l l ow 

other  u s e s  to p reempt the p roposed  project  u s e s  at the  Coa l i nga s i te s  

and  a l o n g  port i o n s  o f  t h e  p i pe l i ne route . Some forecasted  changes  o f  

l and  u s e s  a l ong  the  route wo u l d  l e s s e n  the e f fects  o f  the  p ropo s e d  

p roj e ct by anoth e r  p roject  rep l ac i ng t h e  " ca u s e . " I ncreased  a n d  i nten

s i f i ed c u l t i vat i o n  a n d  the  comp l et i o n o f  the Coa l i nga Cargo Port  may 

comp l i cate the  c o n s truct i o n o f  the  p i pe l i ne ,  a l though  the  presence  o f  

the a i rpo rt wo u l d  l e s s e n  the  v i s u a l  e ffects o f  the p ropo s e d  proj ect . 

These  act i v i t i e s wo u l d  further  reduce the  s u rro u nd i ng  range o f  the  San  

J o aq u i n k i t fox , the reby ma k i n g  future  i mp l ementat i o n  o f  the  p rop o s e d  

proj ect  l e s s  o f  a threat t o  t h i s range . 

Barr i ng  maj o r  advance s i n  p i pe l i ne c o n s t ruct i o n/ope rat i o n  tech no

l ogy , postpo nement of the p ropo s e d  proj ect  s ched u l e  wo u l d  not  a ffect  the 

q u a l i ty or s ca l e  o f  the  proj ect ' s  emp l oyment  i mpacts . The f i s c a l  e f fects  

spec i f i ed for the E l k H i l l s /Coa l i nga  route wo u l d be e l i m i nated over  the  

s h o rt term . If  the p ropo s a l  i s  i mp l emented w i th i n  the  next 10 years , 
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l a nd dev e l opme nt  o r  government requ i reme nts wo u l d most  l i ke l y  not  change  

enough  to s i g n i f i ca nt l y  affect the  e s t i mates o f  f i s c a l  e ffect based  upo n 

i mmed i ate project  i mp l ementat i o n .  

A ny pote nt i a l  g rowth i nducement from the project  wo u l d b e  postponed  

u nt i l i mp l eme ntat i o n .  Many petro l eum  p i pe l i ne ,  te rm i n a l , a nd  re f i nery

re l ated p ropo s a l s are pres e nt l y  be i ng cons i dered  i n  C a l i fo rn i a . A po s t

po neme n t  o f  the  dec i s i o n to cons truct th i s  p i pe l i ne a n d  i ts re l ated 

fac i l i t i e s  wo u l d  a l l ow the future dec i s i o n to be based upon the  p rece

dents  e s tab l i s hed  by these  c o n c u rrent proj ect  p ropo s a l s .  F u rthe r , case  

stud i e s o f  other  cu rrent projects  wi l l  y i e l d  a better know l edge o f  the  

probab l e areas o f  g rowth i nducement that wo u l d be  st i m u l ated by a 

project  o f  t h i s  nature . 

H .  C o n s truct i o n  o f  Project  B u t  P o s tpo nement o f  U s e  

1 .  D e s c r i pt i o n  

Construct i o n  of  t h e  p roposed  project  wo u l d  sat i s fy t h e  mandate 

under  PL 94-258 .  P o s tp o nement of the  use of the  constructed  project  

wo u l d  not  req u i re co ngre s s i o n a l  approv a l . Such  po s tpo nement cou l d  be  

sc hedu l ed to corre sp o n d  wi th re s o l ut i o n  o f  the  we s t  coast  c rude o i l 

s u rp l u s s i tuat i o n .  

2 .  C omparati ve E ffects 

A l l of the construct i o n  e ffects wo u l d  be  i de n t i c a l  to those  o f  the 

bas i c  p rop o s ed p roj ect  s i nce  the  con struct i o n  sc hedu l e wo u l d  be  the 

s ame . O n e  p o s s i b l e  add i t i o n a l  factor wo u l d  be  the  need to perform 

add i t i o n a l  hydrostat i c te st i ng  o f  the  p i pe l i ne after the  p o s tp o nement  

per i o d  to v e r i fy that no  acc i denta l damage had occurred d u r i ng that 

p e r i o d .  
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Crude  o i l f rom NPR-1  wou l d  not  be  d e l i ve re d  i nto t h e  nat i o n a l  

s u rp l u s s i tuat i o n d u r i ng  postponeme nt . I f  the  c rude  o i l s u rp l u s 

s i tuat i o n i n  Ca l i fo rn i a  i s  re s o l ved  d u r i ng the  po s tpo nement pe r i o d ,  i t  

i s  po s s i b l e  that the  E l k H i l l s  crude  o i l wo u l d  not  d i sp l ac e  other  

C a l i fo rn i a  o i l  d u r i n g  product i o n and  tra n spo rtat i o n .  

D u r i ng  postp o nement , the  q u a l i ty o f  a i r  a ffected by the  p roj ect  

wo u l d  i mp ro v e , i n i t i a l l y .  Ox i dant c o ncentrat i o n s  are expected  to  

genera l l y  decrease  u nt i l the  1980 ' s . Afte r the  m i d- 1980 ' s ,  conce ntra

t i o n s  wo u l d  probab l y  i nc re a s e  as  pop u l at i o n i nc reases  ove rcome the 

b e ne f i ts o f  emi s s i o n  contro l s .  

I .  Cance l l at i o n o f  the  P roposed  Project  

l .  De s c r i pt i o n  

CancG l l at i o n  o f  t h e  p ropo s e d  project  wou l d  req u i re congre s s i o n a l  

approva l . I f  approva l  we re g i ve n  to cance l further  deve l opment o f  the  

conveyance  sys tem , f u rther  expan s i o n o f  t h e  p roduct i o n sys tem wo u l d  have  

to b e  cance l l e d u n l e s s  pr i vate c ompan i e s deve l oped  the i r  01vn c o n veyance 

systems . The res u l t i ng future s tate wi thout  the  pro j e ct and  a s s o c i ated 

p roduct i o n  wo u l d re s emb l e  the  ex i s t i ng s tate . 

2 .  Comparat i ve E ffects 

A l l potent i a l  adverse and  benef i c i a l i mpacts that wo u l d  be  a s s o

c i ated w i t h  i mp l ementat i o n o f  t h e  p ropo sed  project  wo u l d be  e l i m i nated 

wi th  cance l l at i o n .  A p r i m ary e ffect wo u l d  be  that the c rude  from the  

Nava l  Petro l e um Rese rve wo u l d  not  be  de l i vere d  i nto the nat i o n a l  s upp l y  

s i tuat i o n  and  co rre s po nd i ng i mp o rtat i o n o f  fore i gn crude  wo u l d  c o nt i nue , 

wi th  adve rse  b a l ance- o f-payments  e ffects . A s  i n  the po s tpo nement a l ter

nat i ve , s ome future  exp an s i o n o f  i nte n s i ve ,  i rr i gated c u l t i vat i o n and  

the  deve l opment o f  the  Coa l i nga  Cargo Port wo u l d  convert ex i s t i ng  l a nd 
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u s e s  to more i nten s i ve and  structura l  forms . Ox i dant c o n c e ntrat i o n s  

wi thout t h e  project  wo u l d  p robab l y  fo l l ow t h e  genera l  trend  s e t  forth i n  

the  po stponement a l ternat i ve .  No  other  future c hanges  appear l i ke l y  

d u r i ng  the probab l y  l i fe o f  the pro j e c t  ( 2 5  t o  3 0  years ) .  
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V I . ANY P ROBABLE  ADVERSE ENVI RONMENTA L 
E F F ECTS WH I C H  CANNOT B E  AVO I D ED 
SHO U LD PROPOSAL B E  IMP LEMENTED 

The p ropo s e d  c o n s truct i o n and operati o n  of the  E l k H i l l s/Co a l i nga 

Co nveyance System may c reate s i gn i f i cant  adverse  e ffects upon  a i r q u a l i ty ,  

terrestr i a l  b i ota , and  other  C a l i fo rn i a  o i l produce rs . No other  natura l 

o r  h uman e n v i ro nme nta l  e l eme nt appears to be  adverse l y  affected i n  a ny 

s i gn i f i cant  o r  s ub s tant i a l  manne r .  A i r q u a l i ty o f  the  b as i n s may be  

affected  by  i nc reas i ng hydrocarbon em i s s i o n s .  If  potent i a l  m i t i gati o n 

meas ures  are i mp l emente d ,  the  e ffects wo u l d  be  e l i m i nated o r  reduced to 

an  i n s i gn i f i cant  l ev e l . Pro j ec t  cons truct i o n wo u l d  a ffect the  recom

me nded  c r i t i ca l  hab i tat of the San Joaqu i n  k i t  fox by reduc i ng i ts 

s upport i ve h a b i tat.  In  addi t i o n , i t  i s  p o s s i b l e  that o i l sp i l l s  may 

occur  near  o r  f l ow i nto the  denn i ng areas o f  the  fox . The E l k H i l l s  

crude  o i l wo u l d d i s p l ace other  C a l i fo rn i a  crude  o i l from markets . 

E ffects upo n a i r q u a l i ty wo u l d  i nvo l ve i ncreased  em i s s i o ns  o f  

hydrocarbo ns  i nto the  s o uth San  Joaq u i n  V a l l ey A i r Bas i n . The  p roposed  

project  em i s s i o n s  from  a l l tan k  farms we re e s t i mated to  be  a max i mum o f  

2 1  p o u n d s  o f  reac t i v e  hydrocarb o n s  per  h o u r .  I f  t h e  em i s s i o ns  exceed 

the  recomme nded 1 5  po unds  per  hour  o f  tota l hydrocarbons , em i s s i o n  

o ff s ets co u l d b e  e ffecte d .  S u c h  rev i s ed  tota l em i s s i o ns  co u l d b e  l e s s  

t h an that commo n l y  c o n s i dere d  s i gn i f i cant  ( i . e . , l e s s  than  1 5  pounds  per  

h o u r )  . 
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The p ropo sed  proj ect do e s  not  d i rec t l y  affect the  k i t fox , s i nce  

the  spec i e s i s  probab l y  not a re s i dent  o f  the  p roj ect are a .  However , 

the  E l k H i l l s Tan k Farm and  the  p i pe l i ne route from M . P .  0 - 3 7 , M . P .  60-72 , 

and  M . P .  74-8 1  i nv o l ve  hab i tat that i s  commo n l y  u s ed  by the  k i t fox fo r 

fo rag i ng and  s h e l ter .  The E l k H i l l s  tank  farm s i te and  the  p i pe l i ne 

ro ute from  M . P .  0- 1 7  have been  recomme nded fo r i nc l us i o n i n  the c r i t i ca l  

hab i tat o f  t h e  k i t fox and , a s  a re s u l t ,  effects  i n  these  areas have 

even  greater s i gn i f i cance . 

E l k H i l l s  c ru de o i l wo u l d  ge nera l l y  be  mo re econom i ca l l y  compe t i 

t i ve than  other  Ca l i forn i a  c ru de o i l s  and wo u l d ,  there fo re , d i s p l ace 

the s e  other  o i l s  u n l e s s  the  west coast  c rude o i l s u rp l u s s i tuat i o n  were 

re s o l ved . I n  add i t i o n , s i nce  there i s  l i m i te d  ava i l ab l e  p i pe l i ne 

capac i ty l ead i n g  from Coa l i nga to the San  F ranc i s co  B ay Area , i f  s u f

f i c i e nt  p i p e l i ne c apac i ty i s  made ava i l ab l e  for  a l l o f  th e  E l k H i l l s 

c rude o i l ,  other  C a l i fo rn i a  o i l wo u l d  b e  d i sp l aced and  u nab l e  to reach 

markets . 
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V I I .  R E LAT IONSH I P  B ETWE E N  LOCAL  
SHORT-TERM U S E  O F  MAN ' S  
ENV I RO NMENT AND MA I NTENAN C E  
A N D  ENHANC EMENT O F  LONG-TERM 
P RODUCTI V I TY 

The s h o rt-term u s e s  o f  the e n v i ronme nt l a rge l y  i nv o l ve the  e f fects  

o f  co nstruct i o n , a tota l a rea  of  approx i mate l y  640 acres  a l o n g  85 m i l e s 

o f  the  p i pe l i ne ro ute and  at the s to rage s i tes , and  cont i n u i ng  i nv o l ve

ment of the  tan k  farm s . O i l s p i l l s  repre s e nt a pote nt i a l  s h o rt- term u s e  

o f  t h e  e n v i ro nment and  co u l d i nvo l ve u p  t o  1 60 t o  2 0 0  acres  o f  l and  a n d  

re s o u rces  d u r i ng  a typ i ca l  i ndustr i a l  l i fe o f  25  t o  50  years . 

Abo ut one- ha l f o f  the l a nd i nv o l ved  i n  the  p i pe l i ne ro ute wo u l d be  

returned  to i ts p rev i o us  u s e s  wi th i n  a p e r i o d  of  a few wee ks fo r c u l t i 

vated l ands  and  up to 5 years f o r  recov e ry o f  nat i ve vege tat i o n .  

The E l k H i l l s  tan k farm s i te and  port i o n s  o f  the  s o uthern route s egments  

wo u l d rema i n  d i s tu rbe d , a n d  these  a reas  rep resent  a l o ng-term l o s s  i n  

natura l p roduct i v i ty .  The centra l  and  n o rthern sect i o n s  o f  the  p i pe l i ne 

ro ute wo u l d  res u l t  i n  the  tempo rary l o s s  o f  c rop p roduct i o n and  s ome 

p e rmanent l o s s  wo u l d  occ u r  at the  Coa l i nga tan k  farm s i te .  C rop l o s s e s  

wo u l d  ge nera l l y  i nvo l ve o n e  p ro d uct i o n seas o n , a l though  about  8 0  acre s 

o f  c rop p roduct i o n  from the Coa l i nga tan k farm s i te wo u l d  be l o st  for  at 

l ea s t  25 years . 

Long-term natura l p roduct i v i ty wi th i n the project ' s  a rea  o r  the  

south  San J o aq u i n  Va l l ey wo u l d  be s l i ght l y  red uced by the  project .  

S i nce  the  transpo rted c rude o i l wo u l d be  de l i ve red  to the San  Franc i sco  
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B ay Area  o r  trans s h i pped to s o uthern  C a l i fo rn i a  o r  e l s ewhere i n  the  U . S ,  

the  l o ng- te rm e c o n om i c  p roduct i v i ty and  e n e rgy s upp l y  o f  the  centra l  

Ca l i fo rn i a  reg i o n  wo u l d  not  be  s ub sta nt i a l l y  e n hance d .  Long- te rm 

econom i c  p roduct i v i ty wo u l d  be  ma i ntai ned  through  l o ng- te rm emp l oyment  

at the  tan k farm s . 
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V I I I .  ANY I R REVERS I B LE AND I RRET R I EVAB LE 
COMM ITMENTS  O F  RESOURC E S  THAT WOU LD 
B E  I NVO LVED  I N  THE P RO P O S E D  ACT I O N  
I F  I M P LEMENTED 

The  maj o r  i rrevers i b l e  and  i rretr i evab l e  c hange  for  t h i s conveyance  

system i s  the  comm i tme nt o f  re s o u rces  -- s p e c i f i ca l l y ,  e l ectri c i ty c o n

s umed by pump i ng the o i l from E l k H i l l s  to Coa l i nga , ene rgy u s e d  i n  the  

producti o n  o f  mate r i a l s and  e q u i pment , and  i n  the c o n structi o n  o f  the  

tan k  farms and  p i pe l i ne .  Add i t i o n a l  ene rgy c o n s umpti o n  f o r  genera l  

operati o n s  o f  the tan k farms wo u l d  a l so  rep re s e n t  an  i rretr i ev ab l e  

commi tme nt  o f  re s o u rce s .  The  materi a l s u sed  for  the  tanks , p ump s and  

dr i vers , p i p e l i ne s , and  other  fac i l i t i e s wo u l d  not  be pe rmane n t l y  l o s t  

s i nce they may reta i n a s a l v age va l ue o r  may be  re used  . 

Add i t i o n a l  e n v i ronmental  reso urces  may be  commi tted to the proposed  

p ro j ect through  the c l eari ng  and  l o ng-term l o s s  of  vegetat i o n .  S u c h  

l o s s e s wo u l d  be  p r i mar i l y  conce ntrated i n  t h e  f i rst  20  m i l e s o f  p i p e l i ne 

and  at  the  E l k H i l l s T a n k  Farm . Some o f  t h i s wo u l d be  retr i ev e d , s i nce  

the  p i p e l i n e r i ght- o f-way wo u l d  natural l y ,  o r  wi th  p l ant i ng , revegetate . 

At the Coa l i nga tan k  farm s i te ,  the  c u l t i vated ground  wo u l d be  c o n v e rted  

to a tan k  farm , a l though  i ts eventua l  removal  wo u l d  perm i t res umpt i o n  o f  

c u l t i vati o n .  A l o n g  mo s t  o f  the p i p e l i ne route , con struct i o n temp o rar i l y  

wo u l d  reduce graz i ng p roduct i v i ty a n d  c rop p roduct i o n ,  a n d  c rop l o s s e s 

fo r o ne year wo u l d b e  i rretr i ev ab l e . 
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I X .  CONS I D E RAT I ONS  THAT O F FS ET ADVE RSE  
ENVI RONMENTA L EFFECTS 

Comp a r i s o n s  of benef i c i a l and adverse  e ffects of the p ropo s e d  

p r o j e c t  a r e  comp l ex ,  because  o f  t h e  many d i fferent fac i l i t i e s .  The  

bene f i c i a l e ffects i nvo l ve the  i ncreased  emp l oyment and  i nduced  econom i c  

act i v i ty w i th i n  the  l oc a l  sphere . The study l ead i ng to t h i s repo rt and  

s ubsequent stud i e s o f  the b i o l o g i ca l , geo l o g i c a l , archaeo l o g i c a l , and  

pa l eonto l o g i c a l  re s o u rces  o f  the pro j e c t  area  may contr i b ute i n format i o n  

to these  f i e l d s o f  s c i ence  and  c reate bene f i c a l  e ffects . P rov i s i o n o f  

the domes t i ca l l y  p roduced crude o i l  a t  a compet i t i ve p r i ce  c o u l d reduce 

adverse  e ffects o f  fore i gn tanker  i mports ( e . g . , h i gher  r i s ks and  damages 

wi th fore i g n tankers ) and  the depende ncy for  s u c h  i mpo rts from other  

po l i t i ca l  c e nters , wi th a s s o c i ated i nternati o n a l  b a l ance  o f  p ayme nts  

e ffects . S uc h  b e n e f i c i a l l y  e ffects , however , wo u l d o n l y  o c c u r  i f  the 

we st  coast  crude  o i l s u rp l us  s i tuat i o n  were re s o l ved  . 

Adverse  e ffects i nvo l ve those  a s s o c i ated w i th c o n struc t i o n  and  

n o rma l  operati o n s  and  potent i a l effects  ar i s i ng from a b no rma l f u n c

t i o n i ng o f  the system ( i . e . , f i res  and  o i l sp i l l s ) .  Con struct i o n  

e ffects l arge l y  i nv o l ve  the l o s s  o f  vegetat i o n  a n d  wi l d l i fe ,  wi th d i s 

turbance  o f  the  endange red S a n  Joaqu i n  k i t  fox and  b l u nt- n o s e d  l eopard 

l i zard .  Adve rse  e ffects of  n o rma l operati o n s  wo u l d  i nc l ude the em i s 

s i o n s  o f  hydroca rbo n vap o r  from the var i o u s  tank  farms and  the d i sturb

i ng prese nce o f  the l arge tan ks at the tan k farms . 
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A c ompa r i s o n  o f  the  r e l at i ve  s i gn i f i cance  o f  the adverse  a n d  bene

f i c i a l  e ffects s uggests that the  c o nveyance sys tem wo u l d have  a net  

pos i t i ve e ffect o n  the  o v e ra l l e n v i ronmen t .  O t h e r  aspects  of  t h e  E l k 

H i l l s  R e s e rve  p roduct i o n , marketi n g , a n d  u s e s  o f  o i l wo u l d have far 

greater e f fects ( e . g . , a i r q u a l i ty i mpacts and  growth i nd uc ement)  on  

both  the l oc a l  and  s tate e n v i ronme nts . 
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Jl.p p e n d i  x A 

t.xc erpts fru1 1 1  F u b l  i c  La.w 94-258 

April  5 NAVAL P ETIW LEU'.\I RESEiffES ACT 

TITLE II-X.\T.\L PETROLEC\I R E � EiffES 
Sr:c. :20 1 .  Cha p tPr GH o f  t i t l e  10, t'n i tPd Sta tes Code, is anwndPd as 

fol lows : 
( 1 )  Immed iately be fore sect ion 7-±:2 1 i nsMt the fol lowi ng new 

section : 
"§ 7420. Definitions 10 US C 7420. 

" (a )  In t h is chapter-
" ( 1 )  'nat ional defense' includes the needs of, and the planning 

and prptJa re<l1wss to  nwl' t .  PSSPnt ia l  dPfrnsP. industrial ,  and m i l i 
tary enwqrPncy P1wrgy rP<p 1 i rPmPnts rPlat i n• to  t lw nat ional 
safety, \\'C'I farP, and economy. p a rt ir11 la rly rPsul t ing from forei�m 
m i l itar\' or Pconornir act ions : " (2 )  · 'narn l petrol"um reserws' mPans t hP narnl  pt>t ro]Pu m and 
oil sltalP l'PS<'l'\'PS Pst a bl islwd by t h i s  l'h a ptPr, includ ing Xa\'al  
PPtrolPum RrsPnP XurnlwrPd 1 ( E lk H i l ls ) . localPd i n  Krrn 
Count\·. Ca l i fornia .  establ islwd b,·  Exl·<·ut i n' ordrr o f  t he PrPs i
drnt.  chtrd �rpt<>ml)('r :2. l!J l :2 : Xarnl Prt ro !Pum Rrs<>rYC Xum
lwn·d 2 ( B 11rna Y ista ) .  locatPd i n  J{prn Conn t Y. Ca l i fo rn i a ,  
establ ished b y  ExPcut i\·e order o f  t hr Prrs i den t , -datPd DPcem
ber i :t 1H l 2 : Xa nd Pet rolrum HPsrn·e Xuml iPrPd ;) ( TPapot 
Ilom r ) . locatPd in  \\' yorn ing. Psta b l islwd by ExPcut i  n ordPr of t h<> 
PrPsidPn t .  dated .\ pri l  :io, W L» :  Xa ml l 'Pt ro lPum Hrsern Xum
berc>d -±,  .\ laska. Pst abl ishPd l l \· ExPcut i \·e ordPr of  t ln• PrPsident .  
dated F'Pbruary :2 7 .  l !l2:l ( u n t i i  n•dpsignatPd as t i n' Xat io 1 1 a l  Pdro
lrum Hrspn·p in .\l aska undPr t he j u ric,d ict ion of t hP :-:ccrc> tary o f  
thP  IntPrior as pro,· i dPd i n  t lw Xarnl PPt ro l Pum HPSPt'\'PS Pro
d1wt ion .\d of J !J'j(i ) : Oil S h a h• HPsc> 1Te X u ml wrNI 1. lcwatc>d in 
Colorado, c>st ahl ishPd IJ\· Exl'ru t i \·p ordPr of t i ll' PrPsidPn t ,  datPd 
IlP<'Pntlwr fi, i n r n .  as a rnrnded by E xc>ntt i \'(' onlrr (lated .Tune 12. l n l D : Oil  Shah' HcsPn<' XnmlwrPd :!.  lo (·a t Prl i n  l 't a h .  pst ahl islll'd 
by ExP<'nt i \·p ordc>r of thP  PrPsident.  datrd DcrPmlwr fi. in rn :  and 
Oil Shalc>  liPS<'ITl' XumLerrd :1. locatPd i n  Colorado, pst aLl i;;hrd by 
ExPrut i \·e ordrr o f  the Prp;; i d<>nt .  da tPd �PptPmbp1· :27. 1 0:2.J. ; 

" ( :) ) 'pPtrolc> 1 1m·  incluc!Ps crndP o i l .  gasps ( inelml ing- nat ural 
gas ) ,  nat u ra l  gasol i ne'. and otlwr r<>l a t ('d hyd rol'<l rbons, oi l  sh a l c> , 
and the prod nrt s o f  any of such resou n·l's : " (-± ) ·Secn•ta ry' mrnns t hP :-'Pl' rl'ta ry o f t lw X a \',\' : " ( :J )  'sma l l  rPfitwr' nwans an O\Ync>1· of a rc>fi npn· or rc>firll'rics 
( i nc luding rPfineric>s not in 01)('ra t i on ) who qual ifiPs as a small 
husinr;;s re fiiw r  unc!Pr thP mks and rpgu l a t ions of t lw Smal l  
Busirwss Administ ra t ion : and " ( fi )  ' m a x i mu m  Ptlicic>nt ratP' means thP m a x i mum sust a inable 
daily o i l  or gas rate  from a rP!'Pn·o i r \\·hirl t  w i l l  prrmi t  economic 
dP\'elopnwnt and dPph•t ion of t h a t  rc>sc> r rn i r  wi thout dd rimc>nt to 
thP u l t i mate rero,·erv.". (2 )  Sert ;  on 7"12 1  ( a )  i,.ia mc>tlllcd- 10 USC 742 1 .  

( .\ )  hy striking ont "o f thP Xa\'y'' : ( B )  by st ri king out "and oi l  shalr" : 
( C )  by st rik ing" out "for narnl pu rposps' ' and inserting in l ien 

thPrPof  "for nat ional dPfrnsP purposes'' ; and 
(D) by striking out "section 7+:rn hereof' and insPrt ing i n  l ieu 

t.herc>o f " this chaptrr". (0 )  The tPxt of sc>rt ion 7.J.22 i s  anwnded to rc>acl as fol l ows : 1 0  USC 742 2 .  

" (a ) The SPr ret ary , d i rect ly or by rontrart, l ease, or  otherwise, shal l 
rxplore, prospPct, conspn·c. dP\'P lop, use, and 01wra te the na \'al pPt ro-
lcum rescn·es in his d iscretion, subjPct to the pro\'isions of subsPction 
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( c )  and the other pro\·isions of this chapter ; except that no petroleum 
leases shall be (!ranted at Xaval Petroleum Reserves Numbered 1 and i3. 

" ( b)  Except as othenvise provided in this chapter, particul�trly 
subsection ( c) of this sect ion, the na ml petroleum reserns shall be 
used anrl operated for-

" ( 1 )  the protection, conservation, maintenance, and testing of 
t hosr, reserves ; or " (2 )  t he product ion of petroleum whenevrr and to the extent 
that the Secretar:v, :with the appro\·al of the President. finds that 
such production is needed for national defense purposes and the 
production is authorized by a joint resolution of CongTess. 

" (c) ( 1 )  In administering ?'lava! Petroleum Reserves Numbered 1, 
2, and i3.  the Secreta ry is authorized and directed-

" ( .\ ) to further explore. develop, and operate such reserves ; " ( 13)  commencing within ninety days after the date of enact
ment of the Naval Petroleum Reserves Production Act of 1976, 
to produce such resen·es at the maximum efficient rate consistent 
with sound engineering practices for a period not to exceed six 
years after the date of enactment of such Act ; 

" (C) during such production period or any extension thereof 
to sell or otherwise dispose of the "United States sharn of such 
pet roleum produced from such reserves as hereinafter provided ; 
and 

" ( D )  to construct. acquire, or contract for the use of storage 
and shipping facilities on and off the reserves and pipelines and 
associated facil it ies on and off the reserves for transporting petro
leum from such reserves to the points where the production from 
�nch reserves will be refined or shipped. 

Anv pipeline in the vicinity of a na\·al petroleum resen-e not other
wise operated as a common carrier may be acquired by the Secretary 
by condemnation, if necessary. if the owner thereof refuses t-0 accept, 
conny, and transport without discrimiation :ind at reasonable rates 
any petroleum produced at such reserve. \Vit h  the approval of the 
Secretary, rights-of-way for ne\\· pipelines and associated facilities 
ma.y be acquired by the exercise of the right of eminent domain in 
the appropriate lJnited States district court. Such rights-of-way may 
be acquiITd in the manner set forth in the Act of February 26, 1Di31, 
cha pt er i307 (±6 Stat. 142 1 :  ·10 U.S .C. 258 ( a ) ) ,  and the prospecti Vf 
holder of the right-of-way is 'the authority empowered by law t-0 
acquire the lands' within the meaning of that Act. Such new pipelines 
shall accept ,  convey, and transport without discrimination and at rea
sonable rat<>s any petroleum pnxluced at such reserves as a common 
carrier. Pipel ines anci associated facilities e-0nstructed at or procured 
for Xaval Petroleum Rese1Te Numbered 1 pursuant to this subsection 
shall ha \-e adequate capacity to ace-0mmodate not less than three hun
dred fifty thousand barrels of oil per day and shall be fully oper
able as soon as possible. but not later than three vears after the date of 
enactment of the Xarnl Petroleum Resen·es Production Act of 19i6. " (2 )  At the conclusion of the six-year production period authorized 
by paragraph ( 1) ( I3 ) of this subsection the President ma v extend the 
period of production in the case of any naval petroleum reserve for 
addit ional periods of not t-0 exceed three years each-

" ( A )  after the President requires a n  investigation t o  be made, 
in the case of each extension, to  determine the necessity for con
tinued production from such naval petroleum reserve ; " ( 13 )  a fter the President submits to the Congress, at least one 
hundred eighty days prior to the expiration of the current pro
duction penod prescribed by this section, or any extension thereof, 
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a copy of the  report made to h im on such i n 1·p�t i gat i on tog(•ther 
with a ce rt i fication by him that continued procluC'tion from such 
no.val petroleum resen·e is i n  the nat ional interest : and 

" ( C )  if  ne i ther House of Congrrss with i n  ninety d<tys aft er 
receipt  of such report and certification adopts :t resolution dis
appr01·ing fu rther production from sud1 nand prt roleu m resen·e. 

" ( 3 )  The produd ion a u t horizat ion set forth in pa ra graph ( 1 )  ( B )  
of t h is suLsect ion, i n  the casl' o f  Xarn] l'et roletrnl l{('SeITe Xumhered 
L is co11d i t i11ned upon the p r i 1·ate 01\"ner of any lands or interests 
t he rein 1Yi th in  such resen·p ;wreei1w with the :->Pc'l"Ptary to continue 
opera t ions of sm·h n'SPl"\"l' n1Hler a 1�1 i t izPd pla n <'ontrart wh ich ade
quate ly protPcts the publ ic  i nt Prest ; h011·p1·l·1-. if s1ic h  agrPP!llPnt is not 
reached wi th in  n inet 1· d a vs a ftL•r t ill' datP of e1 1al"t rne11t of  the  Xaval 
Petroh'Ul l l  nl'�l'r\"l'S i>r()( i 1 1dio11  Act of  l! i7f; the �ecretary is anthor
ized to exPrcisP the authori t y  for condP1 1 1nat  ion con ft'!Tl'd by sect ion 7-t:2;i of t h is ('l i <q>tPr.°'. 

• • 

(-±) Tia' ti r�t Sl'IHPllf'C of sert ion 7-!:2:) is a 11wnclefl Ly deleting "of the 1 0  USC 742 3 .  

X a  1·y" and "or  p rOLlucts". ( 5 )  Srction 7-±:2-t is a 1 1 1e1 1dPd- 10 use 742 4 .  

(A) Ly delet inl! ·'of the Xa\·y" m the text of subsection ( a )  
p recedinl! ('la l!sP ( l )  ; ( B )  by LlPkti ng ·'and oi l  shale'' i n  snbsPction ( a )  ( 1 )  i n  the text 
preceding suLcla usP ( .\. ) : and . 

( C) Ly Llelet ing- " i n  t hP ground" i n  clause ( 1 )  ( ..\. )  of suLscc
tion ( a ) .  ( G )  Sect ion 7 -±:2.i i s  anH'IHkd by fleld inl! ' 'of t h e  X a 1·y". 1 O US C 742 s. 

( 7 )  Sect ion 7-1:2fi ( a )  is amPrnled Ly st ri k i ng 01 1t  ' ·the Secretary of 1 0  US C 742 6 .  
the XaYy" a nti i nsl'rt ing i n  l iP11 thereof "SubjL·t·t to  the pr01·isions of 
sect ion 7 -1:2:2 ( c ) ,  the St'l'l"l'ta n " . 

( 8 )  Tl l(' fi rst a nd st'f'O!Hl SPntencPs of sect ion 7-1:27 a re amended Ly 10 USC 7427. 

st ri k i n;.! out "of the Xa 1·y··. 
· 

( !) )  �l'f't ion 7-t:2S i s  amPrnled Ly st r ik ing out "wi th in  the narnl 1 0  USC 742 8. 
petroleu m  and o i l  shale rPSPITPS shall ('ont ain a prm·ision authorizing 
the Secrl't a ry o f  t he Xa1·y " and i 11sPrt ing in  l ieu thf'l'eof "within XaYal 
Pet roleum TI1'>'Pn·p X u m l iP n·d :2 a rnl the oil  ,,halL· n•spn·ps shal l  conta in 
a pro1· i�ion authorizin;.! thP Srcretary''. ( 10 )  The fir�t sentence of sed ion 7-t2ll is aniern lPfl hy fielding- "of 1 0  USC 742 9  • 

the Xa n·". 
( 11 ) "!'he text of S<'d ion 7-t:ln is a mcwlf•d to n·acl as follo11·s : 10 USC 7430. 
" ( a )  In :Hlmin isteri 1 1g- t hr narnl pet roleum resPnPs tlllrll'r th is  chap-

ter, t ll(' Secrrtary sha ll  nsP, store, or sell t he pet rolPum p rodncecl from 
t hP na 1·a ! pet rolt· 1 1m rPsern•s anLl Lrnds con'red by joint ,  unit ,  or otll('r 
COOjlPrn t I \"(' pJa Jl�. 

" ( L )  Xot "· i thstancl inl! any othrr prm· ision o f  l a w, Pa"11 sale of the Public sale.  
rn i ted Statrs sh a rr of pl't rolPll l ll sha l l  hl' made b1 ·  thP Secrdar_y a t  
public sa le  to  the h i;.!hrst riua l i fird bidder, for  period� of n o t  morp than 
one _YPar.  a t  snch t imP. i n  sw·h a rnonn ts, a n d  a ftPr  such a J 1·ert is ing as  
th3  SNTP! a ry cons i dr rs proper a nd wi thout rrganl t o  FPclPral, .State, 
or local rr,:;n la t ions control l ing sales or allornt ion o f  pet roleum 
product s . 

" ( r )  Tn no r 1·pnt shal l  thr .SrcrPta ry pPrrnit t h e  a 1rnnl of any f'OII 
trart whirh would rrsnl t  i n  any pf'rson obta i n i ng control. cl i rertly or 
i n d i rPdh·, m·er morr than 20 j>l'r cc>ntum of  the est imated annual 
rni ted Statrs sha re of  prtroh'tm1 proclucrd from Xa1·al Pet roleum 
HPsrrw XumherPrl 1 .  

" ( d )  Earh prnpo�al for salP undPr this  t i t l e  shall jl !"o 1· i c lc tha t  the 
terms of e1·en m l<' of t he Pnited StatPs share of petroleum from the 
naval pet rolr;1m reSPITPS sha l l  be so st ructured as to gin full and 
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equal opportunity for the acquisit ion of petroleum by all intl'rested 
persons, including major and independent oil producers and refiners 
alike. \Vlwn the Secretary, in consultation with the Secretary of the 
Interior, determines that the public interests will be sen-eel by the sale 
of petroleum to small refiners not ha\·ing their own adequate sources 
of supply of Ill'trolrnrn, the Secretary is authorized and directed to set 
aside a portion of the l"nited States share of petroleum produced for 
sale to such refiners under the pro\·isions of this section for processing 
or use in such refineries, except that-

" ( 1 )  none of the production sold to small refiners may be resold 
in kind ; 

" ( 2) production must be sold at a cost of not less than the pre
vailing local market price of comparable petroleum ; 

" ( 3 )  the set -aside port ion may not exceed 25 per cent um of the 
estimated annual united States share of the total production from 
all producing naval petroleum rl'scnes ; and 

" ( 4) notwithstanding the pro\·isions of subsection (b)  of this 
section. the Secretary may, at his d iscretion if  he deems it to be 
in the public interl'st. pmrate such petroll'um among such refiners 
for sale, without compl't i t ion, at not less t han the prerniling local 
market price of comparahh' petroleum. 

" ( e )  _\ny petroleum produced from the naval petroleum reserves, 
except such petrolPum which is either exchanged in similar quantit ies 
for convenience or increased efficiency of tmnsportation w ith persons 
or the govcrnnwnt of an adjaeent foreign state. or which is temporarily 
exported for com-enience or increased etliciency of transportation 
across parts  of an adj:went foreign state and reenters the United States, 
shal l  be subject to a l l  of  the l imitations and licensing requirements of 
the Export Admini�tration Act of HlG9 (83 Stat. 841 ) and, in addition, 
before any petro lrnm subjel't to this section may be exported nnder 
the l imitations and licensmg requirement and penalty an<l enforce
ment pro\· isions of the Export .\dministration Act of 1959, the Presi
dent must make and publish an exprPss finding that such exports wi l l  
not diminish the total rrual i ty or quantity of petroleum a rnilable to the 
United States and that SU<'h exports are in the national i nterest and 
are in accord with the Export Administ ration Act of 1 069. 

" ( f ) During the period of production or any extension thereof 
authorized by Sl'<'t ion 7422 ( c ) .  the <'On�ultat ion and appro\·al require
ments of sect ion i4!l l ( a )  ( :) )  arc waived. " (ir)  ( 1 )  Prior to the promulgation of any rules and regulations, 
plans of r1ewlopment arnl amendments thereto, and in the entering and 
making of  contracts and opl'rat ing agreement.s relating to t he de\·elop
ment, production, or sale of petroleum in or from the reserves, t he 
Secretary shall consult with and give clne consideration to the views 
of the Attorney General of the l;nited States with respect to matters 
which may affect competition. 

" (2 )  No contrart or operating agrPemPnt may be made, issued, or 
executed under this chapter until at IPast thirty days after the Sec
retary notifies the Attorney General of the proposed contract or 
operating agrPcml'nt. Snrh notification shall contai n  such in formation 
as the Attorney General may require in order to advise the Secretary 
as to whet.her surh contr:-iet or operating agreement may create or 
maintain a situation inconsistPnt with thl' antitrust laws. If, within 
such thi1ty day period. the Attorney General advises the Secretary 
that a contract or operating agreement. m:-iy create or maintain a situ
ation inconsistent with the antitrust laws. then the Secretary may not 
make, issue, or execute that contract or orwrating agreement. 
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" (h )  Xothing i n this chapter shall  be deemed to confer on any per
son immunity from civil or criminal l iabil ity, or to create defenses to 
actions, under the antitrust laws. 

P.L. 9 4-258 

" ( i )  As used in this section , the term 'ant itrust laws· means-- "Antitrust 
" ( 1 )  the Act entitled 'An Act to protect tralle and commerce laws. " 

against unlawful restraints and monopolies', approved July 2, 
1890 ( 15 U.S.C. 1 et seq. ) ,  as amended ; 

" (2 )  the Act entitled 'An Act to supplement existing l aws 
against unlawful restraints and monopolies. and for other pur
poses', approved October 15, 1914 (15 U.S.C. 12 et seq. ) , as 
amended ; 

" (3)  the Federa l Trade Commission Act ( 15 C.S.C. H et seq. ) ,  
as amended ;  

" (±) sections 73 and 7-± of the Act entitled 'An Act to reduce 
taxation, to prO\·ide revenue for the Go\·ernment , and for other 
purposes', appro\·ed August 27, 1 89.t, ( 1 5  U.S.C. 8 and 9 ) ,  as 
amended ; or 

" ( 5 )  sect ions 2. 3, and 4 of the Act of June 19,  1936, chapter 
592 ( 15 l:.S.C. ma. 1 ;lb. and :2 l a ) . " ( j )  } .. ny pipeline which accepts, conveys, or transports any petro

leum produced from Xa\·al Petroleum ReserTPS Xumberrd 1 or Xum
berecl ;) shall accept, corl\"ey, and transport wi thout d iscriminat ion and 
at reasonable rates any sud1 pet roleum as a common C<tl'I"ier inso far as 
petroleum from such resen·es is concerned . E H'I'\" cont rnct t>nterrd into 
by the Secretary for the sa le  o f  any pet roleum· owned by t he l :nited 
States which is prndm:e<l from such reserves shall contain provisions 
implenwnting the requirements of the prrced ing srntence if the con
t ractor owns a contro l l ing interest in any p ipel ine or any company 
operat ing any p ipdine, or is the operator of  any pipe l ine . which carrie� 
any petroleum produced from snch nava l petroleum rpsetTPS. Thr Ser- Rules and 
retary may p romulgate rules and rr1-,ri.ilat ions for the purpo�e of carry - regulations. 
ing out the provisions of this Sf'ction and he, or the Secretary of the 
Interior wl1Pre the authori tv  extends to h im,  mav cll'clare forfeit anv 
contract , operating agrPeme·nr, right-of-m1y. permit. or f'asement hr!�! 
hy any pPrson \·iolating any such rule or regulation. This sect ion shal l 
not app ly to any natural gas CO!ll lllOn ra rri l'r p i rlPl ine opl'rated hy any 
prrson subject to rf'gulat i on under the X atura l (�as _\d or any publ ic 15 USC 717w .  
nt i l ity snbjrct to regulation b y  a State or muniL· ipal rf'gulatory agency 
ha\·ing jurisd iction to rf'gnlate the rates ancl ch argf's for the sa lP of 
natural gas to ronsumers within the S t a t e  or municipality. 

" ( k )  T!IP Presi<lPnt may, at h is disrretion, d i rf'ct that all or any 
part. of th e l�nited Statp,.; share of pf't roleum produced from the nanil  
petrolPum rcsen·rs be plan'(l in st rategic storage faci l i t ies as  authorizrd 
by seet ions l :i l  thrnugh H\fi of the Enf' rgy Policy and Conservation 
Act or tl rnt all  or any part of such share be cxchangPd for- pet rnl f'nm 42 USC 623 1 -
of  ()(pial n1l tw for- t h e  purpose o f  p laci ng such pl'troleum in such 6246. 

strategic �·;torage fac i l it ies.". ( 12 )  SP�tion 7"1c31 is anwrnlecl- 10 use 743 1 .  

( A )  by inserting " ( a ) " imme(liatrl y he fore "The Committees" ; ( B )  by striking out "or oil sha le'' i n  clauses ( 1 )  and ( 2 ) ; 
(C)  hy st riking out "and oil shale" in clauses ( 2 )  and ( 3 ) ; ( D )  by striking out ''o i l  nncl gas (other than royalty oil all(! 

gas) ,  oi l  shale, arnl pr()(l uds therefrom" in clause ( :3 )  and insert
ing in l i l'u thereof "petrolPum (otlwr than royal ty oil and gas) " ;  
arnl 

( E )  by adding at the end t hcrPof the followinl! new subsrctions : 
" ( b) ( 1 )  D1tring- tht• period o f  product ion a utho1·ized by section 
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7422 ( c) , the Secretary shall submit. to the Committees on Armed 
Services of the Senate an(l the House of Representat i ves any new p lans 
or substant i a l  amenclnwnts to ongoing plans for the explorat ion , 
development, and p roduction of t he nand petroleum reserYes. 

" (2 )  A ll -plans or subst antial amernlments submitted to the Congress 
pursuant to t h is sect ion ;:hal l contain a report by t he Attorney General 
of the Cnitecl States with resrwct to t he ant i ci patt>d effects of such 
p lans or amendments on compet ition. Such plans or amendmen ts shall 
not be implemented unti l  sixty d ays a ft e r  such p lans or amendments 
have been �ubmitted fo such committees. 

" ( c) During the period of p roduct ion authorized by sect ion 7422 ( c ) , 
the Secretary shall submi t  annual reports as of the first day of the 
fiscal vear to the CornmittPes on "\m1etl Sen-ic\'s of the Senat<> and 
tlrn Hou�e of Heprrsrnt at ins, and such commi tters shall  cause such 
rrports to be p rintr,d as a Senate or House document, as appropriate. 
The Secrrtary shall incl ude in sneh reports, with rrspPct to e:1eh n:n·al 
pet roleum n·serl°r. an exp l :urnt ion in detail of the fol low ing : " ( 1 )  tlw statns o f  the rxplorat ion. tle1·el opmrnt . and p rodnction 

p rograms : 
" ( :2 )  the product ion that has brPn achirnd. induding the  dis

posi t ion of such product ion and the pron•rcls rP:d izPd therpfrom : 
" ( ;) )  the stat us o f  p i pt• l inr const ruction and procnrPment and 

probl ('lllS rPl :ttl'd to thr a rni l ab i l ity of t ransportation facil it ies : 
'· (-±) a summa ry of fut ure plans for explornt ion. devrlopnwnt , 

product ion. disposal. and tra nsportat ion of the product ion from 
the na 1·al !lPt ro!t-um I"l'SP!'l"l'S : and " ( 5 )  such other informat ion regardi ng the resene as t he Secre
t ary t!Prms a pprop:·iatl'.0'.  ( 1  :) ) �eet ion 7 c1-:i2 is aml'IHll'd to rr·acl as fol 101,·s : 

"§ 7432. Nava l petro leum reserves special account 
" ( a )  Tlwrr i s  hrrPhy Psta bl ishecl on the books of the Treasu ry 

Drp :trtmrnt a srwc i a l acconnt dPsignatrd as the 'nanrl pl' troleum 
resenrs special  account '. Th,'rr shal l  lw crrd i trcl to such account-

" ( I )  al l  proceeds rra l izl'd nnclPr this cha ptPr from t!JP d isposi 
t ion of the 1'nited ::;tatrs share of prt roh•nm : " (2 )  thP net procPrds. i f  any, rPa l izrd from sai l's or exchangrs 
within thr 1 kpa rtment o f  f)p frnse of re ti nr ( l  1Jf'tro1 emn products 
accrning to t he l >l'IJPfit of  any componl'nt of that departml'nt as 
the rrsult of an�· such sail's or exchangrs : " ( :l )  such a(Mit ional snms as may br appro priatrd for thr 
maintrnanct', 01wrntinn, rxplorat ion. den•lopnl('nt , and produc
tion of the na 1·a l pd rnl Pnm re;o:pn·rs ; " ( 4 )  such royalt ies as may accnw nmlrr t he prm·isions of src
tion 7 433 : an cl 

" ( 5 )  any othPr rrl"em10s rrsul t i ng from thr operat ion of the 
naval prt rol rnm rc>srr\"PS. 

" (b )  Fnnds a1·a i l a hl e  in thr nantl rwt rolenm rPserH speci al account 
sha l l  he a 1·ai lahll' for PXpl'tHlit nrP in snch sums as are srwci fiecl in  
annual a ppropri at ions Acts for thr  rx pt·n�rs of-" ( 1 )  Pxplorat ion.  prosprrt ing. rnns01Tatio11,  dr,·rlopmrnt. use, 

oprration, anrl production of t hr na\"al 1wt rolrum re&•rvrs as 
aut horizPd b,v th is chaptrr ; " (2 )  production ( inclncl ing prrparat ion for product ion ) as 
anthori zrrl by t h i s  rhaptrr. or as may hrrrafter hr anthorized : " ( :i ) thP con st rnr·t ion a nrl oprra ti on of faci 1 i t i e'3 both ll" i th in  an<l 
ontsi rle tlw n:n·:tl prtroknm rrspn·ps incidrnt to the pro(lnrtion 
anrl thr rle l in ry of petrolrnm, inclnding p i pel inrs and shipping 
t ermi n:ds ; 
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" ( 4 )  the procurement of petroleum for, and the const ruction 
and operation of facil it ies associnted with, the St rategic Petroleum 
Resen-e authorized by sections 151 through 166 of the Energy 
Policv and Conservation Act : and " ( 5) the exploration and study of the X utional Petroleum 
Resen·e in Alaska as authorizer! in title I of the Xaval Petroleum 
Resen-es Production Act of 197G. " (c) The budget estimates for annual approp··iations from the 

naval petroleum resen-es �peci a l  account shall  be prepared by t- l te 
Secretary and shall be presented to t he Congress hy the President 
i nclependrntly of the budget of the Depa1tmrnt of tl:e Xavy and the 
Department of Defense. 

" ( d )  Contracts under this chapter p roviding for the obl i gation of 
funds 1:1ay be entered i nto by the Secrrtnry for a periocl of five yen 1-s. 
renewable, at the option of the Secretary. for an additional five-war 
period : however, such contracts ma v obl igate funds only to the e�tent 
that such funds a rr made arnilable in annual approp riations.''. 

( 14) Sect�on y33 ( a )  i� amended by st ri k�ng out "of the X a.'f'. 
. ( 1 5 )  Sect 10n 1 433 ( b )  1s amended by str1kmg out "and 01 ! shale". 

( 1 6 )  Section 7434 is amended by striking out "and oil sl1ale". 
( 17 )  Section 7435 ( b )  is amended b:> st ri king out "of the Navy" . 
( 18 )  Section 743G ( a )  is amended by delet i ng "of the Navy, subject 

to apprornl of the President,". 
( 19 )  Section 7438 is amended by striking out "Secretar.v of tl:e 

Interior" where,·er it occu rs and i nserting therefor· " .\.dminist rator of 
the Energy Research and De,·elopment Administ rat ion'" : and by st rik-
ing out "of t he X a vy" wherever i t  occurs. 

· 

(20) The table of sections at the beg-inning of such chapter is  
amended-

( A) by inserting i mmediately before 
"7421. Jurisdiction and control." 

the following : 
"7420. Definitions." 

(B)  by striking out : 
"7432. Expenditures ; appropriations chargeable." 

and inserting in lieu thereof the follo wing : 
"7432. Naval petroleum reserve special account." 

A pp r o v e d  A p r i l  5 ,  1 9 7 6 ,  

LEGISLATIVE HISTORY: 

HOUSE REPORTS: No. 94-8 1 Pt1>. I, 2, 3 (Comm. on Interior and Insul ar 
A ffairs) and No. 94-1 56 accompanying H. R. 5 9 1 9  

(Comm. on Armed Services) and No. 94-942 (Comm. 
of Conference). 

SENATE REPORTS: No. 94-327 accompanying S. 2 1 73 (Comm. on Armed 
Services) and No. 94-708 (Comm. of Conference). 

C ONGRESS IONAL RECORD: 
Vol, 1 2 1 ( 1 975): July 8, considered and passed House. 

July 2 8 ,  S. 2 1 73 considered in Senate. 
July 29,  considered and passed S enate, amended, 

in lieu of S .  2 1 73. 
Vol. 122 ( 1 976� Mar. 24, Senate agreed to conference report. 

Mar. 3 1 ,  House agreed to conference report. 
WEEKLY C OiVIPILATION cr PRES ID ENTIAL D OC UMENTS: 

Vol . 12 ,  No. 15 ( 1 976): Apr. 5 ,  Presidential statement. 
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P.L. 94-258 

42 us e 623 1 -
6246 • 

Ante, p. 303. 

Budget esti
m ates ,  pre
sentation to 
Cong;ess. 

Contracts. 

1 0  use 7433 • 

10 us e 7434. 
10 us e 7435. 
1 0  us e 7436. 

10 us e 7438. 



Excerpts from P u b l i c  Law 95-91  

PCI1LIC LAW 95-9 1 -:\ CG. 4, 1 977 91 STAT. 58 1 

" (h )  The Secreta ry �h:1 l l .  ] ip fo n• Li k i ng ad ion o n  any fi nal  c t a n d a r<l Notice. 
unck r  t h i ,.;  �ert i o n  or a n \" 1 1 10 d i l i < · : 1 t ion o f  or r:xern n t i o n  f ro m  such 
!'taml :nd , not i t\ t l u• :--: ,•crZ• t :u-�· of  E rn• rc:y :t r t < l  p rn,· i d� ,;n c h  :-'t ·c rr t a ry 
with a rea::o n a h l r  lll' riod o f  t i n H� t o  c o 1 1 1 n w r t t  t he rPon.". 

TH.\ XSFE!1 rr.o:-.r TI I E  I X 1Tl!ST.\ TE CO:ID!EllCE CO:I L \ [ ! 5SIOX 

Sr:c. :10G. Except as prO\· i d c·d in t i t l e  n-. thcrP a re h r rrby t ra n s fe rrrd 
to the Sccrr t a n· such fu nct ions set fo i·t h i n  the  I n t e rs t a t e  Commerce 
.Act :rnd nste1 l °bv law i n  the I n t e r:'t a t e  ('on 1 mrl'C'e Comrnis;:: i o n  or t h e  
C h a i rm:rn a n cl nirmhers t lwrpo f as rel a t e  t o  t r:rnsport a t ion o f  o i l  by 
pipel i n e. 

TT!.\ X S F 1:1:;; FHO)[ T l l E  DEi'.\ l!T>l E � T  OF T I I E  X.\ \"Y 

Sr:c. :mi. ThPn' a re l t e rebv t r:rn , fr rrrd to  a n d  nste<l in  t he SPnr t a rv 
a l l  f l ! n d ions n'tPd by cha i l t c r  ! i l l  o f  t i t IP l i l .  l-n it ed ::3 t a t r;:: Code. i i i  
the  �ecTet a 1·r of t l i e  .:\ a n· as t l i L'\" n· l :l t ,, t o  the a d 1 1 1 i n ist mt i o n  of aml 
j ur i � d i c· t i o n  ·o Yer-

• · 

( 1 )  l\:n-a l  P<' t roh> n rn  l : <':Oet "\"P "\" 1 1 n 1 l J<'n'd 1 ( E l k  I I i l b ) . locatrrl 
in Kern Co u n t \· .  C ' :i l i fo rn i a .  c•,t : t l ! l i , J icd Li v E x ern t i Y p  order o f  t he 
P rp,.;idP n t . d a t l·"i l :-:l' l l t l' l l l UL' r  :.!. 1 !l l :.! : 

• 

( 2 )  "\°a\· a l  l 'et rn l e 1 l 1 1 1  li e"l'n-e X 1 1 m b P red :2 ( D 1 1 r n a  Yista ) ,  
l oc:i t ecl i n  Kc ·rn Coun t \". C'a l i fo rn i :i . l'>' t a L l i chPll Liv Exec u t i 1·e  
orck1· of t l t t· I ' n•, i d en t .  d a t c•d Dl'< 'l' l l l bPr J : ) .  J ! l J :! :  

· 

( :i )  X a 1·:1 ] 1 'e t rnk 1 1 1 1 1  J : ,•,c• i · n• X l l l 1 i l 1en·d ;) ( Teapot  Domp ) , 
loca t rcl i n  \\'yo1 1 1 i n !..'., c�t abl i s l tPd hy E x L·cut i n� orde r  o f  t h e  l're:si
den t ,  d a t e d  .\ p r i l  :�o. 1 ;1 J; ) : 

( -t )  O i l  .-::.h a l e: ne�Cl'YP X u ml1r recl J .  l ocat ecl i n  Col orado.  r�t ab
l i� lwd by Execn t i n� ordc• 1· o f  t h e P rrsidPn t .  d a t t•cl DP<'l'mber G, 
H J l (\.  as  a n 1 e nd c d  by Ext'l'1 1 t i 1·e o rd <' r  <h t l'd .J u n e  12 ,  H l l 8 ;  

( t• )  O i l  Shah• H est• rn X l l ! 1 1 l ip n·d :.! .  l o('a t ed i 1 1  l ' t a l 1 .  L''t :t l 1 l i sl i rd 
by E x ern t i 1·e  onl r r  o f  the l ' rP;:: i d c n t .  d a t L•d Decrml ier  G. !D J G :  aml 

( G )  O i l  S h a l e  I i l'Sl'l"\"l' X t 1 rn l ic· t ·ed : � .  l oc·a t e d  i n  Co l o rado. l'S t a b 
l i�hetl b y ·  Execu t i ve ord<' t' o f  t h e  l'res i rl l' l l t ,  da teLl Srptember 27, 
1 0:.! L 

In t l 1 ,, a d m i n i,tra t i n n  o f  a n \· o f  t ! t t• fn nr- t i rn 1 s  t r:rnderreL! t o .  a n cl 
YestP<!  i n .  t l i l' �C'lTd :1 n- h1· t ii is srct ion  t l 1 P  St•1 - rr t : 1 n· " h a l l takt; i n t o  
consic1r r:1 t i o n  t l 1 P  rrqt < i.n· 1 1 ;l' 1 1 t s  o f  n :i t i n n a l  'rc u ri ty.  · 

TH.\ � S IT J ::-; F H < l:\ [  T l l  E l >El'.\ J :T:\I J : � T  OF CO>Df r!WE 

SEC. �OS. Tl i<' l 'l' :u p l ten•l 1Y t r:i n , ft'ITl'd t o .  a n cl \"l'S t ed i n .  tlw SL'Cn'
tary a l l  fu nct i o n s  o f  t l i c• ;-.;,:l' ll' t : 1 ry of ( \ m 1 1 1 1l' r('r. t hP Dt·par tmrnt  of 
Coml lH' IT<', and olJ i , ·c• rs a nd < 'oni pont' l l h  o f  t l 1 a t  DqJ a rt rne n t ,  a s  rel :t t e  
t o  o r  :ire u t i l i ;,l 'd  h r  t ! tl' OJ l i , ·t' o f  F 1 1 < ' l ""\" l ' r(wra m�. Lin t  l i m i t ed t o  
• . . . r- �  r , 
m e! 1 1 �t  r ra  I L' l l l' rgy co1 1 :'c' tTa t ion p rogr:u 1 1 '. 

:\ .\ \".I L t : J·:.l < T< >l :  .\ � ! >  ) l l l . I T. \ J : Y  .\ l ' l ' Ll C . \ T l < > �  l'l:l li ; t : .1 > 1 ,;  

Tra n s portatinn of  
oi l  hv p i p el i n e .  
4 2  LSC 7 1 35 . 
4-9 LSC prec. 1 
note. 

certa i n  n J va l  
petrnlf'um 
reserves. 
·>2 LSC 7 l :5(i. 
1 0  L S C  7->2 l .  

l nduotr ia l  enerp 
con�rrvat 1on 
pro�r.'.l m �. 
·1-2 LSC 7 1 57.  

S 1:c. �()�l. ( :1 ) Tl 1P  D i 1· i ,.: i o 1 1  o f  X:1 1·:i ! I t L· : 1 d o 1·s (•;: t ahl i� l l(•d p u rs n a n t  42 c:::c 7 1 58.  
to :-t•ct inn :: .-' . o f  ! l i t' .\ t o l l l i c  E 1w rg_, . .  \ <' ! o f  l !l .-, l .  and n•Qpons i l i ] p  for -i2 L'SC 2ll3:>. 
rP>'ra rc! t .  c l t•;: 1 !_'.· 1 1 .  c l l' 1·<· l o p 1 1 1 r n t ,  l i L• : t l t l 1 .  a n d  'a fr ty n 1 a t t (• rs pc rt a i n i n!..'. 
to n a 1· : t ! n t l < ' l t• : 1 r  p ro p 1 d , i o n  p l : t n f �  a n d  a . .o;: i .!!n <'d c i 1· i l i : 1 1 1 po\\" l' ! "  rl' : t l' to 1· 
p rngr:t 1 1 i:-;  is t r:n 1 , f<' !Tl'd t o  t l i (' l \ · p: 1 rt 1 1 1 c ·n t  n n c l <' r  1 l 1P  .\��i " t a n t  Sl'c-
l"P t a n· to w l 1 0 1 1 1  t i l l '  �t.'<Td : i n- has : 1 ",; i c:1 1 Pd r J i ,, f i i r l < ' t i o n  l i � t l'd i l l  :Ol'C-
t i o n  0o:l ( a )  ( :.! )  ( F ) ,  a 1 1 d  ;:nd1 o rc::1 n i za t i o 1 1 : 1 l  u n i t  � h a l !  lJe d t'l' l l ll'd t o  he a n  o r;.:: :rn i z:t t irn 1 : t l  u n i t  <'" ! : t l il i - l i ,, c l by t h i ,; .\ d .  
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Append i x  B 

Ch aracte r i s t i c s o f  Crude  O i l  and 
Project  Des i gn E l ements 

Crude O i l Characte r i s t i cs  

The two bas i c  types of  crude o i l from  the E l k H i l l s  f i e l d  o r i g i nate 

from two d i fferent depths or zones  ( the  Sha l l ow O i l  Zone and the Stevens  

Zone ) .  The two crude  o i l s  d i ffer wi th respect to i mportant ch aracter

i s t i c s  s uch  as spec i f i c  grav i ty ,  v i s cos i ty ,  s u l f ur  content , vapor pre s s u re , 

and  b o i l i ng temperatu res . Even  w i th i n  each  o f  the  zones  there i s  s ome 

var i at i o n  i n  c haracte r i s t i c s , but s uch  va r i ati on s  are sma l l c ompared to 

the d i fferences  between zone s .  The fo l l ow i n g  tab l e  pre sents  typ i ca l  

va l ues  or  ranges o f  va l ues  f o r  characte r i s t i c s o f  t h e  two c rude o i l s .  

2 .  P ump and  Dr i ver  Characte r i s t i cs 

Owi ng to the  d i fferences  i n  c haracte r i st i c s  o f  the  two type s  o f  

c rude o i l (Tab l e  B- 1 ) ,  the  pump req u i reme nts for  each o f  these  c rude 

wo u l d  a l s o  be  d i ffere n t .  Max i mum pump i ng capab i l i ty wo u l d  be  200 , 000 B/D 

( expandab l e  to 250 , 000 ) and the s u ct i o n  head req u i rement wou l d  be  125 feet .  

The pump and dr i v er  character i st i c s for the  mai n l i ne and  tran s fe r/ 

c harge pump wou l d  be as  s hown i n  Tab l e  B -2 . 

B -1  



Tab l e B - 1 

CHARACT E R I ST I C S  O F  E LK H I LLS  CRUDE  O I L  

C HARACT E R I S T I C  

Spec i f i c  G rav i ty 

V i scos i ty ( SS U ) *  

@ 75°F  

@ l 00 ° F  

@ 1 20° F 

Re i d  Vapo r P re s s ure  

@ 60°F  

@ 1 00° F 

@ l 30°F  

(ps i a )  

Bo i l i ng C haracte r i s t i c s  ( ° F )  

I n i t i a l b o i l i n g  p o i nt  

C umu l at i ve Vo l ume % 

5 

1 0  

20  

30  

40  

50  

60  

S u l f ur  (we i ght%) 

*Saybo l t  Seconds U n i versa l  

CRUDE  O I L  O R I G I N  
SHALLOW O I L  ZONE  STEVENS  ZONE  

0 . 90  - 0 . 9 3  0 . 84 - 0 . 85 

l 0 5  - 5 6 1  47 . 3  

6 1  - 330  38 - 4 1 . 3  

5 7 . 6  - 1 63 3 8 . 8 

0 . 0 2 . 5 

2 . 5  8 . 2 

5 . 3 1 2 . 6  

1 33 - 2 6 1  8 6  - 1 06 

2 1 2 1 80 

272  2 1 7 

320  280 

433  350  

5 1 0  442 

585  530  

600  605  

0 .  44 - l .  02  0 . 3 3  - 0 . 49 
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PUMP U S E  

Ma i n  p i pe l i ne 

E l k H i l l s  
Tra n s fe r/ch arge 

C oa l i nga Tra n s fe r  

A l l 

*Tota l d i sch arge head 

Tab l e  B - 2  

PUMP A N D  D R IVER  CHARACTE R I STICS  

CRUDE  O I L O R I G I N  
SHA LLOW O I L  ZONE  STEV ENS ZONE  

TDH*=l  343 ft . 
( 2  p umps i n  s e r i e s , 

l as  a spare ) 

TDH=25 0  ft . 
( 4000 GPM ) 

5834 GM P 

TDH=7 1 0  ft . 
( l  p ump , 2 a s  

spare s ) 

TDH=2 50 ft . 
( 4000 G P M )  

5834 G M  P 

A l l pumps d i rec t l y  c o n nected to 
e l ect r i c  d r i v e r  moto rs 

B - 3  
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ATLAS L EGEND 
Maps  arranged frcm � l k � i l ls Ta n k  F � rm t o  p i peli ne  termi n u s  
Scale : l i:: cn = 0 . 7 F �i les 

: c ent i �eter = 0 . 50 k i lometers 
2 : 48 , JOO 

Sources : :� . :::i . �eolog i ca l  Survey , 7 . 5  rr. i n ute  q uadrangles 

:.;pper ·�tapn  

lopograph i c profi le ( x  1 00 feet )  

�,....,,,,_,_ iranspostt i on of elevati on s ca le 
· • • • • • • • •  Jolume of potenti a l  oi l s p i ll (x  1 0 , 0 0 0  barre ls )  
-,___,- Bori ngs  under roads and  ra i lroads 

---...v-- S tream cros s i ngs  

� 3r i  dged cross i ngs  o f  aq ueaucts 

o Cros s i ngs  of bur i ed aq ueducts 

> 
M 
N 

F low d i recti on 

Man ual  b lock  valve 

Pres s u re reducer 

0 Low sens i t i v i ty 

0 
� 

? �i:lP .s ta t i ons  

�emotely contro l l ed block va l ve 

11 11 1 1 11 11 · �odera te s e ns i t i v i ty 

Uf tt] H i g h sens  i t i  v i  ty 

S tr i p  �ap 
;\j "' '!orth arrow 

1 1 1 1 1 1 1 1 1  Proposed  � i  ee l  i ne  

1 

I : � i l e  oos ts 

Low res ource va lue  

- - ·  ::x i :; t i n g p i pe l i ne to be u sed  

1 1 1 1 1 1 1 1 1  Potent i a l  s p i ll i n undat i on a rea � and f l ow d i rect ion  

• • • • • •  Value  s ub-area 

l: : : : : f i'1oderate resource value  

11 1 1 1 1 1 H i g h resou rce value 
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E l e v a t i on ( x  1 00 feet 
1 1  

�pill 
---- - -- - -···-------]-

1 0  ________________ 6 

· · · · · · · lh ����=��---- � 1 1 1 1 11 - - l x 1 0 . 000 Barre l s 

. . . , . . . . -- . . . . . \ . . . � '.. >� :<>·;;::' n:, . 
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" " ., . . . . . ,., " : "  ' "  ,'"" ' •  "•· . .  • . .. · . ' ' '; ' ... Ji, . : . ' ' • " : : : . : : : ' .JJ _ " " ' " ' 

- • , . • . . . . r "·� . . 
. • • ' . . • . .  

, 
• .  

, I I \ \  \I \ I \ \ \ I �. 4 . . • .•. •  . • . . . • .  · ·\� o•··�- , . , . .  , . . . .  . . . r [ . . . . . . . . . . . ,,,_ 
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PROJ ECT FEATURES H i ghest  Control 
--- Check Va l ve t�a nual  B l ock V a l ve 

Poi n t :  1 , 1 40 feet  Pump S t a t i o n  

f---- - -- -- ------· .. . ·-· -------
GEOLOGY & Late Ter t i a ry forma t i o n  at surface or be10;.;· -t.h 1 ;;--c:0¥el-0Ta11Li¥Tum--

�!����-! TY Mc!.!_! tr i ��-�.ll':X ____ El  � __ H i l l s  Buena V j s ta_ V_c1l] ey_ ___ _____ _ 
HYDROLOGY Unnamed creek 

BIOLOGY Open 
Both 

from McKi t tr i c k  Val l ey Buena V i s ta Creek 
f l ow i ng to northea s t 

grmland wi th barrens on stee p ,  southerl y-fac i ng- s l opes and shrubSalor1g�11�s- -anCird'VineS:-wilciffie-typTcaTof9rasSl and-s .  
Reserve No . l and 2 cons idered a s  c r i t i c a l  ha b i ta t  for S a n  Joaq u i n  ki t fox ;  several  dens areas l oca ted near rou te.  

E l k  Hi l l s  Tank  Farm 
---·- . - -- ------ - -·---·---

MCHEOLOGY Modera te  poten t i a l  H i q h  potent i a l  for Moderate poten t i a l  for 
AND OTHERS for archeo l og 1 c a l  rema i ns foss i l s  archeo 1 og 1 c a l  rema i ns a nd fos s 1 1 s  
LMDUsE .. & CrossTng Para l l e l i ng e x 1 s t1ng  p {pelines - s����X�-i-i -;;-�;;- ·9-� ;;-p;p;]j ��-;-------------Ei k -H11 E ____ _ 

, S kyl i ne Road but more open range l and  Road 
T RA.lS PORT Oi l f i e l d s and p_i�Uri_o�ra nge] and 

- --· 
___ a_n_cJ__� '._o s s_!_ng j 

SOC IOECONOMIC E l k H i l l s  Naval  Petro l eum Reserve No.  l on nort h  3-5  mi l e s  t o  Va l l ey 
Kern Coun ty 2 mi l es to McKi t tri c k  

• • • 

a nd No . 2 on south 5 mi l es to Ta ft ,  and 2 5  mi l es to Bakers f i e l d  
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El k H i l l s  Road 
county scen i c  road 

• • 
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E l ev a t i o n  ( x  1 00 feet) 
1 1  
1 0 
9 

• 

Spf l l  

......... 

rmt1111rnr ll�i.11l!i111-.�11121··1rlllllJf 't�!IA-�� 
......... :' .L .. .. . . r .. W B , ! � , ,  ii Ii 1 I I/)\ 1!i1]i ,(1m! wr Jm�,H�J.f s<ll,l�/ni '//;I JI IJ i1�·f :i,lJ.:lir!.;.f�,:;;Illifil· 
: : : . • : : : ; : . • . . . . : : : :  !'�lllU11�!·��'':' ! '' rjoi1�i1;.:.; : : : ;  8 

. . . • . : : : :  : � :  J 7: : �  :� � : : : : : : : 1 ·6; fl t l m�- �.f;f f P:'j :  :.:. : : : ; :  • :-:--;,< :/ : -:-:t �/3 . ; .... . .  : : : ; :\ :,:� � .;:•::: ' � =  '. : : � ': : : .: � : - �  
. : : : : : : : : : : : : : : : : : : : : : : : : : : -� : : . . . . • . • . . . . .  : : ': : . .  �� .  � . ;.:,;.� •• � ... "'" ""' . . . . : : : : : . : : : : : : : : : : : :' :' . � � : : � : . • • .  

, J. � • · - -I;  . . . 
\'' �. : : : : : :-; ; � � \ �-: : ; : : :' :·� : ': � �: : ; : �., 

:: : : 
, . . , , , , ' ' ' '  ' '  ' '  ' ' '  • • • • • • • • • • . ,  . , , , , , ' ' • • l"ll {•)(IJ Ull.l'llJ I U I  l .,.,: ' ' '  " i '  ' ' • t • • • • .f,, .("� ,..........__::;,· • • ., • • 1 .  • . -.  • •  , • ,  , 

• . • •  ) ! ' �  • • •  i • • • • ,! • • • • .  ' • • ! • ' • .  < . 

�·. •... . . . l" · ··�- I >� ' . : ' .  ;�-f '.·�:;��.:;,<�: / . . <�:· m·��m:m"1®tHH1��mmu11t:·)n !. ,I 
P ROJECT FEATURES  Manua l  B l ock Va l ve Check V a l ve  Remote Control B l ock Va l ve 

�JLOGY &---Th i n  a l l uv i a l  depos i ts over s h a l l ow forma-U ons-- Thin  �l l uv i um over -TateTertia ryronna -
. · · consol i da ted format i ons t i on s  in the unnamed S E !SM IC !TY 10 mi l es from San Andreas fau l t  and 35 m i l e s  from Chol ame-Pa rkf1 e l d  a c t i v i ty area h i l l s  to south  HYDROLOGY S a l t Creek - --------- Upstream of produced wat;�--- Nurrero us sma l l  guTTieSana---M-. ---------rav i n e s  f l owi ng aJor unnamed creek 

1--- _ ����-'.��t��/di�o��2_?ond_:________ nort hea ���i:.1L___ __ from Mc K i ttr ick  Va l l ey 
B I OLOGY Open , s hort gras•. l a cds  wi th s ome desert s hrubs and typ i c a l  gra s s l and wi l d l i fe Open , s hort grass l ands a nd barrens wi th typ i c a l  

i nc l ud i ng known range o f  endangered S a n  Joaq u i n  k i t  fox a n d  Ca l i forn i a  condo r .  grass l and w i l d l i fe 
ARCHEOLOGY ____ _ 

ArlO OTHERS 
.. �oaera te  poten t i a l  for a rcheol o g i c a l  and fos s i l  rema i n s  

LArlD U S E  & Crcs s i ng CrosSTng ma ny p i pe l  I nes  and -- -- ---- - -

o i l  f i e l d  roads TR��SPORT Lokern Road H i g hway 33 converg i ng from east 
S:Sc-r6Eco!16'1 !C Kern County 1 0 -mileS'-taMCKi ttri c k  

2 5  mi J e s  t o  Taft 

upen ran9e l and wi t h  many 
o i l  f i e l d s  and p i pel i nes 

O i l  f i e l d  
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Cro s s ing of 
State H i g hway 33 

Cro s s i ng of 
State  H i ghway 58 

----2 -Mi 1 �5-- t.o i1C:K it t.-;.1c:-k _______ _ 

1 7 Mi l e s to Taft 
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PROJECT FEATURES Check V a l v e  
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i � � � �l ;· ��� � � �  
. ... . . . ............. . . . . 
. . . � . . . . . . . � 
. . . . . . ..  � - . . . 
. . . .  . . . . . . . . ...... . . . . . . . . . . �-:-:·:-��-�-:-: : . . . . . . . . . . . .  

GEOLOGY_&_Con_s_Oif(fafed late  Ter tlary foiinaHiins ____ Thi nd]TuvTaTscreen- over T h i n  a l l uv i al depos i ts over cons�l ictat�d--l ate Terti ary fonnat i o n s  North Bel r i dge 0 1 1  F i e l d  forma t ions  
S EI SMIC ! TY Ante l ope H i  1 1  s 1 2  mil  es to San Andrea s fa u l t 1 2 5  mil  es  to major epicen te�s 

_ 
------ ----- ---- ------------ ------ ----- ----------------1 

HYDROLOGY - Smafl -gu l l fes arid ravi nes - San tos Creek Some produced water and C h i c o  dra i n i n g  to northeast  between . fi l t  t "  d Mart i nez 
---�-----------Bel ri dge Hi l l s  i n  ra i o n  P�=--------

----- J_r:(o>��- ---·----------1 
'BiOLOGY Open ,  short grass l and wi th desert shrub s 

Typ i ca l  gra ssl and wi l dl i fe w i t h  many endangered San Joaqu i n  k i t  fox --------------------------- ------·- -- --- - - --- -
------- --- -- ------ --------

ARCHEOLOGY Modera te potenti al  for foss i l s  AHO OTHERS 
-----------��- - - --------- ------ ---�· ---------- - ------ -- - - -- - ·- - --------- ---- ·--- ----

LMW -U-SE & Carrieros l>ump Open razlnffangeland Cross i ng many p i�e l i ne s ,  f i e l d  Open r a ngel and 
TRA'�SPORT S ta t i on and 0 l f ie  ds roads and  Seventh S ta ndard Road and  o i l  f i e l ds --· --- -- -�-r:_� l!�lJ_�g _pj_p_i:l i n_e _�nd_c_r�� many o ther�------- --- ___________ _ ·------------ --- -- - - --- ------- _ _ ___ ___ _ -------

.
- - - - - - ,----·- :---

SOCIOECO�IOMI C  North Bel ri dge Oi l F i e l d  
2 _ 3  mi l es from H ighway 33 South Bel ri dge O i l  F i e l d  2 m i l e s  t o  M i sour i  T r i a ng l e  

Kern County 28 mi l es to Taft 
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Remo te Control B l oc k  V a l ve 
GEOLOGY--°& ---y3mi l es wes t to San  Andreas A l l uYfaldepos f t• A l l uv i a l  depos i t s  on south�------------corisonCJateil late --

fau l t ·  20 mi l es to Cho l ame -
Tert f a l ry fonna tf ons 

S E I SM IC I TY Parkfi e l d  act ive a rea . Antel ope P l a i ns 
. An te l ope P l a f n  . . _ Nort�e o f  Antel ope H f l l s  

HYDROLOGY Intense i rrTga-ti onfrmnaqueducts _a_rid -wel l s  Genera l dra f�g;tclnortheast:-----------�;�-;;u�- s�� l l --
---

gul  lys and ravines  B I OLO.GY ___ Culfl va ted crops WTihaf sturbance-to l erantWi iclll fe 
Short gra;�nds wf th  dese�t- -;;;��b� -�--�-;;;J--;;;;;; for enda ngered b '  d San Joaqu i n  k f t  fox and other grass l a nd  wf l d l f fe 

I rr i_g_a ted orchards a ttract ma ny sma l l 1 r  s 
------- ----- -- -- - -- -· - -· ---- --- ---------

. ARCHEOLOG-Y --
Numerous o f l  
p f pe l f nes , o n e  adjacen t 

A�O OTHERS 
to route I rrf  gated row cro ps and orcha rds/vf n eyards Cross  l ngHTghways<i6 and -33-HfghwaYJJ _ _______ Open -ran-ge l a·na wi ti1-------Fforth--eiido_f_ 

LA�D USE  & 
TRA�SPORT Roads ide cafe and serv i ce  d i verges to new cu l t f va t f o n  farther North Be l r f d ge 

Para l l e l s  east  s f de of H i ghway 33 and ex f s t f ng p f pe l f nes stat i on east east 0 1 1 F i e l d s  
soc-rOE:co-;/o;rc:-·--·------SCatteredf°a-rmreSTdences andbUffcifngs B l a c kwel l ;·-c:-;-��er - sJ;;;il-�s�uthea s"tt;;n� k�;:-sf-i �l d - ------ - -- - -

-
-----Kern County 29 mi l es south to McKi ttri c k ,  44 mi l es to Taft Scattered fann res i dences and  bu f l d f ngs  Gas and 01 1  F i e l d s  
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PROJ E C T  FEATURES Remote C o n trol B l ock Va l ve  Check  Va l ve Cro s s i ng of buried , '--·--·· ··----��c:_)_o_sed __ <l_qu��!lc_!____ __ _ ·-- -- ----Sha l l  ow , conso l i da ted l a te Tertiary Th i n  a l l uv i a l  depos i ts Al l uv i a l  depos i ts GEOLOGY & 

SE ! S M I C I TY  forma t i ons - Pyr im id  H i l l s  Antel ope Va l l ey 
____ .:..A""bg_�_t;_J �-�_1]_e_s _���t_ _to __ s_an Andr��� fau l t  and ��j..C>.:r:._epi �e�t_�12_ _________ _  �n�:l_��- �1�2.'1. ________ _J 

ll Y O t:OL C G Y 

1--- -------
B I OLOGY 

ARCHEOLOGY 

1.:;o OTHERS 

Open short grass l ands wi th 
meager wi l dl i fe 
Moderate potenti a l  
for fo s s i l s  

Unnamed cree k Avenal  or Coastal  
Aqueduc t 

- - ·· -·----· · 

Irr igated f i el ds 

Cul ti vated crops with d i s turbance -tol erant Cu l t i va ted crops wi th d i s turbance-tol erant n a t i ve 
nat ive  and i ntroduced wi l dl i fe and i n troduced wi l d l i fe 
--·-

· ·-·- ·· -·
------

--
-

-
·-- -----· ·--·-·-- - ···- --------· · · - - - - · ·--- ------l Moderate poten t i a l  for 

archeo l og i cal  rema i ns 
Lr,:i[) us[ &----- Para 1 1  elf ng H i g h-way 33 and exi  s tlng -pjpeilii_e_s ____ C_uftfvated croplandson.1 argeTrrfga.ted fa nns-:some-or-c hards 

Temb l or Pump Station ( Getty )  T IWISPORT Open rangel and 
socro-Eco�:ill'lc---- 13·;;;1 1 es-t:o-Avena1-

4o m i l  es to McKi ttrick  
_ Clj_l � i va ted c rops wi th !..!:_r_�2_ci_� ___ Par�)-�!_�J:!i_g_��ll_ ar_i�_�)(_i2_t!!19 pi pe_l!n�s_ 

Ki C t T C I so l ated fann res i dences Scattered fann re-sl dence and ngs oun y I Kern ounty fann bu i l d i ng s  fann bu i l d i ngs 
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GEOLOGY _& _
__ Conso l i dated l a te Terti ary format ion  Tliina1TuvTal depo s i ts over l a te Al l uv i a l  deposits sca ttered over shalTow'C:ansofida ted-lat'eTerti ary format i o n s .  

Kreyenhagen H i l l s  Terti ary format i ons  Kettl eman P l a i ns and pass 
�-�,.��_I_T_Y __ l 7__r11 il�<l_n_!l11_Q_r�� �-f_a� l_t_;_l]_�J-��

-
t()__n_i��i centers Edge of _�t;_!_!_l_ema_t! _� l �i 11_s _____ �uth end of D i ab l a n  Ra nge to upper S a l i nas  V a l l ey 

HYDROLOGY B i g  Tar Creek 

- B I OLO� -dperi gra s s l a nds wlth manysnakesancf'llzard s , sea sonalpasseri ne- Open g ra s s l ands wi th some desert shrubs-. ---

'----- --� ��!�o-�a
�:�����t���� n����e:£ ���rj��_i�i_n�H!�fg����_'_

-
�phers

_,____ Typi ca 1 gras s l and wi 1 dl He wi th enda ng ered S��--�
oaqu i n  k i t  fox 

� RCllEOLOGY H igh  pote n t i a l  Moderate pote n t i a l  for 
A�lD OTHERS for fossi l s .  for archeo l og ica l  remai ns 
LMIJ usr &----;;;:�a l l e l 1 ng State H i ghway 33---;-�d exi s t i n g  P1 �-el 1 ne Reef Pump i ng Stat ion and (rossl ng--aT's'i:ate ---Parallel east  s i deo

_
f_li i ghway- 33 

Getty and Sta ndard p ipe l i ne H i g hways 33 and 4 1  and ex i s t i n g  o i l  p ipe l i nes 
�R�rl_'.'.'.'�T ________ O_!J_:_n _r:_a�� ��-!��_<>_�th �_c:_"._!_�-�a t i on to north  _ _ ___ _ _ __ _ ____ _ ___ _ _ _ __ ��!_1_v�ti;_��

-
ands an9 o pen rangel a nd _ _ _ _ _ _ _ __ _ __ __ -1 SOC IOEC01IOMIC  5 mi l es north to Avena l  Roads ide cafe and H i g hway 4 1  - county 1 3  mi l es northea st to Kcttl eman C i ty Kings  County serv i ce station  scen i c  hi ghway 2 1 State H ighway 33 - county scen i c  corr idor  0 mi l es southwe s t  to Cho ame  
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P ROJECT FEATURES Al ternat i ve tank fann 

s i tes wi th g ra v i ty fl ow 
�- ____ _____ ____ ___ ______ _ _ _ _ _ _ ___ _  -- ----- --------------- ______ _1:Q __ Coalinga i!_r��-----

GEOLOGY & Consol i da ted l a te Cenozic Al l uv i a l  depos i ts 1 5  mi l es from San  Andreas Al l uv i a l  depo s i t s  o n  Kettl eman P l a i n s  and a t  canyon mou ths  
SM I C ITY forma t i o n ;  Kettl eman Dome fau l t  a n d  30 mi l es from Chol ame Consol i da ted l a te Tertiary depos i ts a l ong f l a n k  of range 

S E !  a n d  Hi l l s  o i l fi e l d Kett l eman P l a i n s  ep i center Kettl eman P l a t ns and northeastern flank o f  D i ab l an  Range �oROLoG_Y __
___ _

____
_ _,___ _____ Ca noas-Cre�- Paral l e l s  canoas 

---- -- -cro s s i ng C reek B i g  Tar Creek 

o J OLOGY Gras sffndS wTUiJafmblllts . Dt sturbed Gra ss l  ands wt th  Open grass l a nds and -wTf dlli;-al ong range fl an ks 
g round squ i rrel s ,  kangaroo ra ts , gophers cropl ands typica l  wt l d l t fe Dt t b d 1 d d d tt t f A l 

---�_nd _ _  end_a __ Qger�,J __ ls_t_t_fQx ________ _________ _ _ _ _ _  - - -- ---- ------ --- -�����-� an 
_ _  

ome_� _c pe s -�� --�=-�-----

ARCHEOLOGY Moderate potent ia l  Moderate potent i a l  for H i g h  po tenti a l  for 
AND OTHERS for fossi l s  a rcheol og1 ca l  rema i ns . a rcheol ogt cal  remai ns 
-LMIO [js[& ___ Open graZfngonhTiTs ___ Cros sfii9-ofState H i g hway 33 Para l l e l s  ex i s t i ng Pa ra l l elssfaTelffghwaYGeneraravTatfori - Tar Can_io-n Road ___ ___

__ _ 

Paral l el s  Sutter Avenue Ke tt l eman Pump S ta t t o n  1 l i  3 3  at 1 -2 mi l es - a i rport Tar Canyo� Pump S ta t i o n  ( Un i o n )  
TRAi��P�� _ _ ___ _ _ __ ______ _____ _f_l!_l tt vat_ecl__sr_qpl�.92. ___ __ ��-�------ _ ___ Crop]_a,_n�s � north anc!_op_e_n __r_a__rig�! an� _t�_ SO[J_th ? f_ E1 p_el i ne --
SOC ! llECO:lOMIC Fresno 1 2  m i l es north to Coa l i nga and I l mi l e  northea st Sc e n i c  corri dor 

County 5 mi l es south to Avena l Fresno County Ktngs  County to Avenal for county 
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P P.OJECT FEATURES Coa l i nga Press ure Reauc1ngVa1ve - Br]dgement of Remo te Con tro l B l ock  V a l ve 

T a n k  a n d  l owes t  e l evat ion  of route creek and subsurface 
F a rm enc l o sed ag_ued uct 7-EOLQGY &-----i\ffi;;i a  1 depos i t s  to east  a ndconsoYiCiated _______ u_GuUarral-COnso fidated Late Cenozo1c Po 1 vadero Gap North end of I 

l a te Ceno z o i c  depos i t s  H i l l s  forma t i o n  Quarternary ; l l uv i um over Ket t l ema n Dome and 
S E ! Si·� I C I T Y  
HYDROLOGY 

B I OLOGY 

ARCHEOLOGY 
ANO OTHERS 
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Append i x  D 

R i s k  Anal ys i s  and Sp i l l  P revent i o n  

l .  I ntroduct i on 

Th i s  a s s e s sment u se s  h i sto r i ca l  data to de r i ve the probab l e r i s k  

a s s o c i ated w i t h  the p roposed  p i pe l i ne s .  Much  o f  the i n format i on p ert i 

nent to s uch  an  ana lys i s  re l ates to the nat i o na l  l ev e l  and , a s  s uch , 

m u st  be  app l i ed w i th caut i o n  to a reg i o na l  or  l o ca l  s i tuati o n .  The  

i n fo rmat i o n  can  be  i nterprete d , howeve r ,  to prov i de reaso nab l e  e s t i mates 

o f  the  frequency , cau s e , and mag n i tude o f  sp i l l s that are l i ke l y to 

occur  a l o ng  the  proposed  p i pe l i ne s  d ur i ng  the i r l i fet ime s  . 

T h i s  a n a l ys i s  a l so  con s i ders measure s  that can  m i n i m i ze the occur

rence  and  effe cts o f  p i pe l i ne- re l ated acc i de nts . S uc h  meas ure s  must  

i nc l ude the  des i gn o f  the  p i p e l i ne and  anc i l l ary fac i l i t i e s , construc

t i o n  and  test i ng o f  the p i pe l i ne ,  i ts operat i on and , f i na l l y ,  contro l 

and  re sto rat i on e fforts that may be  i mp l emented fo l l owi n g  a s p i l l  o r  

acc i dent .  

2 . R i s k  A s s e s sment 

a .  P i pe l i n2 s  

P i pe l i ne s  h a v e  l o ng  been  recogn i zed  as  the  safest  way to 

transport petro l e um pro ducts . I n  o ne  study ( S tandard O i l ,  1 974 ) , petro

l e um p i pe l i ne s  were fo und  to b e  l , 00 0  t i me s  safer than trucks , 200 t i me s  
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safer  than trai n s , and  30 t i mes  safer  than  barges . T h e s e  re s u l ts are 

attri b utab l e  to the  f i xed  and  p rotected nature o f  p i p e l i ne s  - - that i s ,  

they are not exp o s ed to the  n ormal  hazards o f  c o l l i s i o n and/o r l os s  o f  

contro l . 

F requ e ncy.  The  b e s t  avai l ab l e i n fo rmat i o n  for  e s t i mat i ng  U . S . 

acc i de nt rate s and  causes  i s  found  i n  the  S ummary of  L i qu i d  P i pe l i ne 

Acc i dents i s s ued  annual l y  by the  O f f i ce  o f  P i pe l i ne Safety ( O P S )  of the 

Department of  Transportat i o n  ( DOT) . T he se  data are comp i l ed from acc i 

dents rep o rted , as  requ i red by l aw ,  to the  DOT by a l l I nterstate Commerce 

Commi s s i o n- regul ated p i p e l i ne s . U n fortunate l y ,  these data do not  s egre

gate the  acc i dent  s tat i st i c s  for  modern p i p e l i ne s  ( l e s s  than  20  years of  

age ) . T h e  data i nc l ude v i rtua l l y  no i np uts from  ex i st i ng  Cal i forn i a  

p i p e l i ne s , * and s tat i s t i cal  f l uctuati o n s  from year to year may create 

s ho rt- term p erturbati ons  that , i n  the  l o ng term , can  safe l y  be i g nored .  

To  comp e n s ate  for  th i s  l as t  s h ortcomi ng i n  s u b s equent  anal y s e s , the  

i nformat i o n  prov i ded  by  the  O P S  has  been  averaged from 1 968 through  

1 975 . Howeve r , where defi n i te tre nds are d i scern i b l e  i n  recent  years , 

data ave rages for  the  per i o d  1 97 3  through  1 975  are noted .  T h i s data 

ba se  for U . S .  crude  p etro l eum  p i pe l i nes  i s  heav i l y  we i ghted toward o l der  

sys tems , deve l oped earl i er i n  the  century , and  t he se  sys tems wou l d  have 

atten dant h i gher  acc i dent rate s compared to modern p i p e l i ne s .  

O f  the  222 , 35 5  m i l es o f  petro l e um p i p e l i ne s  i n  the  U n i ted 

State s i n  1 974 , about  34 percent were crude trun k  l i ne s  and  34 percent  

p roduct trunk  l i nes . The  remai n i ng 32  percent  were made up of  crude  

o i l - gathe r i ng  l i nes . A l though  the  p i pe l i ne m i l es are d i str i b uted 

rel ati v e l y  e ve n ly  among t he se  l i ne s  types , the  a s s o c i ated acc i de nt rates  

are not :  crude o i l  tru n k  l i ne s  accou nted for  a l most  60 p e rcent  of  a l l 

*Of  the  total i n- p l ace crude tru n k  l i ne s  i n  C a l i forn i a  as  o f  January 1 ,  
1974 ( 4 , 815 )  m i l es ,  an  e s t i mated 80 percent  are ne i ther  common carr i er s  
nor  parti c i p ate i n  i nterstate route s .  N or  are  these  l i ne s  regu l ate d  by 
the  I . C . C . H e nc e , acci dents  on these  l i ne s  are not i nc l uded i n  the  
O PS  data . 
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acc i dents . Thus , U . S .  c ru de trunk  l i ne s  a re more prone  to acc i dent  than 

are p roduct  p i pe l i ne s . F o r  the  8-year per i od  ( 1 968 through  1 975 ) , c ru de 

o i l trun k l i ne s  accou nted for  an  ave rage o f  1 99 s p i l l  acc i dents  p er  

year .  I n  recent  years ( 1 973 t h ro ugh  1 9 75 ) , the  ave rages dropped to 1 52 

acc i dents  per  year . D ur i n g  the  1 968- 1 975 per i od , s p i l l s  from c rude 

tru n k  l i ne s  have accounted  for  an ave rage o f  1 . 9 deaths per year and  

2 . 9 i nj ur i e s  p er  year  ( p r i mar i l y  from asphyx i at i o n o r  f i re ) .  The  ave rage 

l o s s  of crude per acc i dent  for the 8-year  pe r i od was l , 036 barre l s ,  w i th 

a m i n i mum for  a g i ven  year o f  673 barre l s and  a max i mum o f  l , 774 .  No  

d i s c ern i b l e trend i n  s p i l l  s i ze i s  appare n t  . 

The frequency o f  p i pe l i ne sp i l l s corre l ates d i rect l y to p i pe

l i ne m i l eage ( Stand ard O i l , 1 974) . T h i s  corre l at i o n  a l l ows the  data to 

b e  eva l uated i n  te rms of acc i dents  ( o r s p i l l  events ) per m i l e  o f  p i pe-

1 i ne per  year .  Based upon  the  8-year ave rage , the  acci dent  rate for  

c rude tru n k  l i ne s  i s  found  to be  0 . 0027 per  m i l e  per  yea r .  U s i ng the  

data for  the  per i od  1 973 through  1 975 o n l y ,  the  acc i dent  rate drops  to 

. 0020 per m i l e  per yea r .  Howeve r ,  because  t h e  maj o r i ty o f  U n i ted S tates 

crude trun k l i ne s  are many years o l d ,  the  . 0020 va l ue  i s  not  rep resenta

t i ve of newe r p i pe l i ne s . *  Acco rd i ng l y , a study of E u ropean p i pe l i ne s  

( re ferenced  i n  Standard O i l ,  1 974) , most  o f  wh i ch have b e e n  b u i l t  i n  the  

l a s t  20  years , s ugge s ts a c o n s i de rab l y  better record . B etween 1 966 and  

1 972 , 6 1  acc i dents  i n  E u rope accou nted for  39 , 300 barre l s s p i l l ed f rom 

7 , 850 m i l e s of p i p e l i ne .  Th i s  acc i dent  rate i s  o n l y  0 . 00 1 1 p er  m i l e  per  

yea r ,  wi th  an ave rage s p i l l  s i ze  o f  644 barre l s .  

A 1 1wo rst-case 1 1 and  a 1 1  l i ke l y-case 1 1 for  s p i  1 1  frequency and 

s i ze were dev e l oped based  upon  the  OPS  and  E u ropean expe ri ence , u s i n g  

methodo l o gy app l i ed i n  a recent study ( Federa l  Powe r Commi s s i o n , 1 976 ) .  

*O n the  other  hand , t hese  acc i dent  rate s a re based  upon  the  total  U . S . 
p i pe l i ne netwo rk .  Actua l l y  the  acc i dent  rate s ho u l d b e  based  on  o n l y  
m i l e s o f  I . C . C . - regu l ate d  trun k l i ne s  ( the se  rep re sent  a n  e s t i mated 
80 percent  of the total , wh i c h  wo u l d s e rve  to ra i s e the acc i dent rate . 
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The  res u l ts o f  th i s  ana l ys i s ,  s hown i n  Tab l e  D - 1 , i nd i cate that l arge 

sp i l l s  of  40 , 000 barre l s are pred i cted to occur  o n l y  over a span of 

h u ndreds o f  years , even for  the  worst cas e .  Thus , a maj o r  sp i l l  d ur i ng 

the l i fe (a  m i n i mum o f  25  years ) o f  the  p rop o s e d  p i pe l i ne i s  u n l i ke l y .  

T h i s does  not i mp l y , however , that a s p i l l  o f  th i s  mag n i tude c o u l d not 

occur , nor  that cont i ngency p l an s  s h o u l d not b e  dev i s e d  to meet s uc h  an 

event .  

A moderate s p i l l  o f  5 , 000 barre l s ,  a s  i nd i cated i n  Tab l e D - 1 ,  

i s  l i ke l y  to occur  wi t h i n the  l i fe  o f  the  p ropo sed  p i pe l i ne o n l y  for  the  

worst ca se , whereas  a sma l l s p i l l  o f  500  barre l s i s  pred i cted  to occur  

wi t h  s ome frequency for  e i ther  cas e .  

C a us e s . The  OPS  data o n  cau se s  and  s o urces  o f  l eaks i n  l i qu i d  

p i pe l i ne s  ( carry i ng both crude  o i l and  petro l e um products ) can  b e  u s e d  

t o  a scerta i n the  frequency a n d  mo st  p robab l e  l ocati o n  o f  t h e  l eaks  i n  

the p rop o s ed p i pe l i ne .  O n  the  average ( over  8 years ) ,  83 percent o f  the  

acc i dents  occur  i n  p i pe l i ne ,  8 . 5 percent at p ump i ng s tati o n s , a l most  

6 p erc e nt at tank  farms , and  the  remai nder  e l s ewhere . I n  recent  years , 

mo re acc i de nts have  been  repo rted  at tank farm s  and  pump i ng s tati o n s , 

wh i l e  l e s s  have  been  o n  p i p e l i ne .  

The  maj o r  causes  o f  acc i de nts  i n  l i qu i d  p i p e l i ne s  are s hown i n  

Tab l e D - 2 .  T h i rd-party acc i dents  o f  l i ne rupture by h eavy equ i pment 

have b ecome a more  s er i o u s  concern i n  recent years , p re sent ly  acco unt i ng  

for  a l mo s t  28  p e rc e nt of  al l repo rted acci dents . E q u i pment fai l ure  and  

i ncorrect operati o n s  by p er s o n ne l  are a l s o  i nc reas i ng prob l ems and  

account  for  a l mo s t  1 8  percent  of  al l acc i d e nts today .  C o nvers e l y ,  b e

cau se  o f  a concer:ed dr i ve by the  i nd u stry , externa l  corro s i o n has  

decrease d  dramat i cal l y  a s  a cause  o f  acc i dent  i n  recent years . As 

addi t i o na l  l i ne s  that are coated and cathod i ca l l y  protected come i nto 

u se ,  c orro s i o n as  an acc i de nt cause  i s  expected to dec l i ne e ven  f urth e r .  

I nterna l corro s i o n i s  p r i mari l y  cau sed by 1 1 s o u r11 c rudes  a n d  rema i n s  

fai r l y  c o n s tant .  L i kewi s e , no  s i gn i f i cant change  i s  anti c i pated i n  p i pe 

fai l u re attri b utab l e  to we l ds or  s tructural  fa i l u re o f  the  p i p e  i ts e l f . 
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Tab l e 0- 1 

FREQUENCY OF  SP I LLS BY S I ZE 
FOR AN 84-M I L E  CRUDE P I PE L I NE 

S P I LL S I ZE 
( b b l  ) 

40 , 000 

5 , 000 

500 

MEAN T IME BETWEEN EVENTS 
WORST CASE* L I KELY CASE** 

680 years 

2 9  yea rs 

1 0  months 

2 , 800 years 

1 1 6 yea rs 

3 years 

*Ba s ed on an annua l acc i dent rate of 0 . 0020/mi l e  
and a n  averag e ,  for a l l s p i l l s ,  of 1 , 774 barrel s .  

**Based on an annua l acci dent rate of 0 . 00 1 1 /mi l e  
and  a n  average , for a l l s p i l l s ,  of 1 , 036  barre l s .  

Ta b l e 0-2 

��J OR CAUSES OF L I Q U I D  P I PEL I NE ACC I D ENTS 

CAUSE 1 969- 1 975  

Heavy equ i pment rupturi ng l i ne 2 3 . 7% 

Eq u i pment or  p ers onne l  fa i l ure 1 4 . 9  

Corros i on 

• External  3 1 . 4 
• I n terna l 6 . 0  

P i pe we l d  or  wa 1 1  fa i l u re 1 2 . 9  

89 . 0% 

Source : Off i ce of P i pe l i ne Safety and URS Compa ny . 

D-5  

1 973- 1 975  

27 . 8% 

1 8 .  1 

2 3 . 1 
5 . 7  

1 2 . 6  

8 7 .  3% 



Two other  reported causes  o f  p i pe l i ne acc i dents  are a l s o  o f  

i nte res t .  Van da l i s m  i s  o f  concern w h e n  i t  o ccurs b ut  i s  s porad i c and , 

i n  any g i ver.  year , has  not ac counted for  mo re than  1 . 6 percent  o f  the 

total  acc i de nts i n  c rude l i ne s . Natura l  cau se s , s uc h  as  f l oods , l i g ht

n i ng ,  co l d  weathe r ,  l ands l i de s , and earthquake s , f l uctuate con s i de rab l y  

from year t o  year and  c o n s eque nt l y have accou nted for  a s  l i tt l e as  

0 . 3 p e rcent  and as  much  as  5 .  l percent  of  the acc i dents  i n  any one  yea r .  

Spe c i a l  Causat i ve Facto rs  i n  the Study Are a .  N e i ther  t h e  

State o f  C a l i fo rn i a  nor  t h e  S a n  Joaq u i n Val l ey ,  i n  wh i c h the  prop o s e d  

p i pe l i ne i s  t o  pas s , i s  ade q uate l y  rep re s e nted  b y  t h e  av a i l ab l e  s ta

t i s t i c s .  S i nce acc i dent data are not o n  f i l e  at e i th e r  the state o r  

p i pe l i ne company l eve l , a n umber o f  p i pe l i ne operato rs  i n  t h e  S a n  J o aq u i n  

Val l ey were co ntacted to dete rm i ne  spec i a l concerns  and  co rrecti ve  

act i o n s  that have  been  p ropo s e d  o r  take n .  These  concerns  focused  o n  

agr i c u l tura l  act i v i ty and  earthquake s . 

T h i rd-party acc i de nts attr i b utab l e to vari o u s  typ e s  o f  equ i p

ment ruptu r i ng o f  i n-p l ac e  l i ne s  i n  recent years have acc o u nte d for  

a l mos t  28 percent  o f  a l l acc i dents  ( Tab l e D - 2 ) . At the nati o na l  l ev e l , 

these  th i rd-party acc i dents  can  b e  f urther  prop o rt i o ned  i nto the fo l 

l owi ng  acti v i t i e s :  

0 P i pe l i ne and  cab l e  con s truct i o n  1 9% 

0 Earthmov i ng ,  gradi ng , etc . 2 5% 

0 D r i l l i ng ho l es ,  farm p l owi ng ,  and  l ay i ng dra i n 
t i l e  7% 

0 H i g hway and  roadwo rk  1 5% 

0 M i s ce l l aneo u s  o r  are u n reported 34% 

Not  s u rp r i s i ng l y , for  a l l acc i dents  caused  by e q u i pment ruptu ri ng  o f  

l i ne s , mo re t h a n  90 percent o c c u r  i n  l i ne s  that have 4 0  i nches  o r  l e s s  

o f  cover .  
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Because  the  San  Joaq u i n Va l l ey i s  o ne  o f  the  most  i ntens i ve l y  

c u l t i vated areas i n  the  c ountry , s u b s o i l i n g  tec h n i ques  ( i . e . , break i ng  

up deep  s o i l s )  are wi de l y  u sed  to i mp rove the permeab i l i ty o f  the s o i l 

and  to i ncrease  product i v i ty .  S o i l d i s turbance re l ated to s u b s o i l i n g 

has  p rogre s s e d  from a 2- to 3 - foot pe netrat i o n to a present  depth o f  5 

or  more feet .  The  5- foot depth i s  atta i ned  by l arge b u l l dozers  dragg i ng  

a deep- c utt i ng s i ng l e  p l ow through the  s o i l . As  a re s u l t ,  p i pe l i nes  

have  become i ncreas i ng l y  s ub j ect to s ub s o i l i ng acc i dents . P l ows u s ed  o n  

s u b s o i l i n g , ge nera l l y  referred t o  a s  1 1 San  Joaq u i n P i pe l i ne Detectors , "  

have forced  the  c omp l ete remova l o f  p i pe l i nes  from s ome corr i dors  and  

have l ed to recent i ndustry propos a l s to b u ry a l l future l i nes  at depths  

of  5 feet or  more . Other  t h i rd-party acc i dents  a l s o  occur  i n  the  va l l ey ,  

b ut  the agri c u l tu ra l - co nnected causes  predom i nate . 

Much  o f  Ca l i forn i a  i s  transected by many fau l t s , i nc l ud i n g  the 

famous  San  Andreas fau l t  zone that runs v i rtu a l l y  the l e n gth of the  

state . S i nce  the prob l em o f  earthq uake- re l ated ground d i s p l aceme nt has  

l o ng  been  recogn i zed , spec i a l  atten t i o n  has  been  made i n  l ay i n g  p i pe l i n e 

thro u gh " earth quake cou ntry" and  new code s de s i gned to meet earthquake 

req u i reme nts  have l ed to changes i n  p i pe l i ne des i gn and con struct i o n .  

These  changes  i nc l ude i ncreas i ng the stre n gth o f  the p i pe through  s u c h  

areas and  de s i gn i ng f l ex i b i l i ty i nto t h e  l i ne i ts e l f ,  e i ther  b y  a l l owi ng  

it  to  1 1 f l oat 1 1  o n  the  s u rface o f  the earth  o r  b u ry i ng i t  w i th co n s i derab l e 

s l ac k  (Ame r i can  Petro l eum  I ns t i tute ) . 

Wh i l e comp l ete doc umentat i o n o n  the  e ffects o f  earthquake s  o n  

p i pe l i nes  i s  n o t  ava i l ab l e ,  s u ff i c i ent  i n fo rmat i o n  h a s  been  p u b l i s hed  o r  

i s  avai l ab l e  t o  s ugge s t  that g i ven  p rope r e ng i neer i n g ,  no  s e r i o u s  r i s k  

o f  damage due  to fau l t  d i s p l aceme nt s ho u l d  ex i s t  i n  th i s  are a .  I n  a 

paper rev i ew i n g  earth quakes  p r i o r  to 1 969  (Western  O i l and  Gas  As so

c i at i o n , 1 96 9 ) , p i pe l i ne rupture s i n  severa l  maj o r  recorded earth quake s  

we re m i n i ma l  a n d  l i m i ted t o  o l der  p i pe l i ne s  c on structed wi th t h e  weaker 

acety l ene  we l d s .  The 1 97 1  San Fe rnando earthquake o ffered s upport i ng 

e v i dence  to th i s  c harac ter i zati o n .  An  1 8- i nch  l i q u i d l i ne o f  mode rn 

0- 7 



v i ntage , w h i c h  p a s s e d  c l o s e  to the  ep i c enter , was u n s c athed , whereas  an  

adj acent  o l der l i ne  f a i l ed a t  the acety l e n e  we l ds .  I n terest i n g l y ,  a 

n umber o f  gas  transm i s s i o n l i ne s  o f  mo dern des i g n d i d  not  fare as  we l l 

as o i l l i ne s , p robab l y  because  of  the i r  l owe r mas s , and  therefore  greater 

d i ffere n c e s  to e nc l o s i ng s o i l and bedroc k ,  and h i g h e r  op erati ng p re s 

s u r e .  

b .  Tank  Farms 

Because  tan k farms are w i de l y  used i n  i ndustry ,  the  s tate - o f

the-art  wi th respect  to s a fety o f  operat i o n s  i s  h i gh l y  deve l oped . The  

maj or s a fe ty concerns  at tan k  farms  are sp i l l s and  f i re s .  The  s afety 

h azards a s s o c i ated wi th s p i l l s  are m i t i gated by d i k i ng the  tan k s , u s ua l l y  

i nd i v i dua l l y ,  s u c h  that t h e  e n t i re co ntents  o f  any g i ve n  t a n k  c a n  b e  

conta i ned  i n  t h e  event  o f  a sp i l l .  F i re i s  a m o re s e r i o u s  concern . A 

s p i l l  i nto a d i ked area , i g n i t i o n o f  the  mate r i a l  sp i l l ed ,  and re s u l tant 

f l a s h b a c k  o f  the  f i re  i nto the  tan k i ts e l f i s  the  wo rst- case  s e q ue nce of  

event s . Exp l os i o n o f  vap o r  accumu l ated wi th i n  o r  above the  s urface  of  

the  tank  contents  cou l d  a l s o  occur . Because  o f  the  potent i a l  for these  

and  other  f i re- re l ated event s , f i re prevent i o n  and  f i ref i ght i ng  cap ab i l 

i ty are i ntegra l  parts o f  tan k  farm operat i o n .  

Sp i l l  conta i nment wi th the  u s e  o f  d i kes  i s  a l most  a l ways ade

quate , b ut under certa i n c i rcums tance s , s econdary co ntai nme nt may be  

i nade quate ( e . g . , when  hot  o i l m i xes  wi th water res u l t i ng i n  b o i l over ) . 

T h u s , i n  e n v i ronmenta l l y  s e n s i t i ve areas , terti ary conta i nment ( e . g . , 

dams and  per i p h e ra l  d i ke s ) , may be  requ i re d .  

Hyd rocarb o n  Proces s i ng magaz i ne a n n ua l l y  repo rts f i re l o s s e s  

f o r  t h e  hydrocarbon  p roces s i ng i nd u s try . For  the  4-year p e r i od ( 1 97 1 - 1 974) , 

an  ave rage o f  2 . 7 5 f i res  p e r  year wi t h  p rope rty damage exceed i ng $ 1  , 000 

were repo rted for the 2 1 0  tan k  farms . T h i s amo unts  to approx i mate l y  

one  f i re for  every 1 00 tan k  farms p e r  year , e q u i v a l e nt t o  one  f i re p e r  
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tank  farm e v e ry 1 00 years . I n  c o nt ras t , ref i ne ry f i res  ave rage o n e  f i re 

per re f i ne ry per  yea r .  

Tan k  farms not a s s oc i ated wi th a spec i f i c  operat i o n ( s uch  as  a 

re f i nery o r  b u l k p l ant)  are genera l l y  l arge and  may h a nd l e o ne o r  more 

c l a s s e s  o f  p roducts . Depe nd i ng  upo n the  age and  p urpo s e  o f  the tan k  

farm , a var i ety o f  structura l  types o f  tanks  may a l s o  b e  fo u n d  w i th i n  

the farm . I n  rec ent  years , the  f l oat i ng- roo f tank  has  b e e n  w i de l y  

adopted fo r l arge tanks  because  o f  the eco nomy o f  cons truct i o n , reduc

t i o n  i n  vapo r l o s s e s , and sa fety with  respect to f i re .  

F i re s a fety at tan k  farms i s  p r i mar i l y  a funct i o n o f  the  

structura l  type  of  tan k .  Based  upon  a 3-ye ar  data base , f l oati ng-roof  

ta n ks accou nted f o r  o n l y  5 percent  o f  a l l tan k  f i res ; cone- and  dome

roo f  tan ks accou nted for a l mo s t  82 p e rcent . No  s i gn i f i cant  d i ffe re nces  

we re fo u n d  between pantograp h , tube , and  f i xed- ro o f  tan ks w i th  i nterna l 

f l oaters w i th  respect to freque ncy of  f i re ,  a l though  the  f i xed  roof  wi th 

i nterna l f l oate r i s  genera l l y  co n s i d e red to be  s a fe r .  Wh i l e  cone- and 

dome- roof  tan ks must  be  e q u i pped  wi th f i xe d  foam i nte rna l f i re p ro

tec t i on systems , f l oati ng- roof  tan ks , hav i n g an  exce l l e nt f i re rec o rd , 

a re not requ i re d  to have s u c h  sys tems ( H e rzog , 1 9 74) . 

F i res  i n  f l oat i ng-roof  tan ks n o rma l l y  b re a k  o ut a r o u nd the  

p e r i ph era l s ea l  and , i f  q u i c k l y  attac ked wi th po rtab l e  ext i n gu i s h i ng 

e q u i pment , a re genera l l y  s ucces s fu l l y  exti n g u i s h e d .  Howeve r ,  i f  the 

f i re i s  uncontro l l ed ,  the s e a l  may b u rn out  a l l owi n g  addi t i o n a l  vapors  

to  e scape ; at wo rs t , the  f l oat i ng roof  can  s i n k ,  c reat i n g  tota l i nvo l ve

ment over  the  l i q u i d  s u rfac e .  When  part i a l o r  tota l tank  i nv o l vement 

occu rs , the  f i re must  b e  fought w i th p umpers  eq u i pped to  u s e  foam o r  

heavy water .  O ften f i res  cannot  be  contro l l ed a n d  cont i nue  t o  b u rn 

unt i l the  fue l so urce  i s  exhausted .  A maj o r  c o n c e rn as s o c i ated w i th an  

unconta i ned  f i re i n  a tank  farm i s  the rad i at i o n  heat i ng  o f  adjacent  

tan ks . S uch  heat i ng  i s  contro l l ed by us i ng wate r to coo l exposed  ta n k  

wa l l s .  
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Al though i nternal  foam p rotect i o n  systems , wh i ch can be  act i v

ated automat i cal l y  or manual l y  i n  the event of  f i re ,  are not requ i red i n  

f l oat i ng- roof  tan ks , they can b e  and are used  as a safety p recauti o n .  

S uch  systems have a good record i n  q u i c kly  exti ng u i s h i ng the  fi res  that 

do occur  wi th i n f l oati ng- roof tan ks . 

3 .  Sp i l l  and Acc i dent P reventi o n  

I n  th i s secti o n  meas ures  that are be i ng taken i n  t h e  p roposed 

des i gn ,  construct i o n , and operat i o n  of  the var i ous  comp o nents of  the  

co nveyance system are  exam i ned w i th respect to overal l safety .  

I n i ti a l l y ,  t h e  mai n p i pe l i ne from E l k H i l l s  t o  Coa l i nga a n d  anc i l l ary 

tank  farms are c o n s i dered .  The l ateral  p i pe l i nes  to  J u ncti o n  Stat i o n  

a n d  Kettl eman C i ty a n d  the s eco ndary carri ers  i nto wh i ch these  l ateral s 

feed ,  are the n eval uated. These  seco ndary carri ers  i nc l ude p i pe l i ne s , 

tank  farms , and  mar i ne termi nal s .  

a .  Mai n P i pe l i ne 

The p ropo s e d  E l k H i l l s/Coal i nga P i pe l i ne wou l d meet o r  i n  most 

case s , exceed  bas i c  des i g n  codes as o utl i ned  i n  the des i g n c r i te ri a for 

" L i qu i d  Petro l e um Transportat i on P i p i ng Sys tems1 1  (Ame r i can  Nati o na l  

Standards I nst i tute , 1974) , and  the 11 M i n i mum Federal Sa fety Standards 

for Li qu i d P i pe l i nes 11 as  detai l ed i n  the Code of  Federal  Regu l at i ons  

( D epartment of Transportat i o n ,  Ti tl e 49) . These  and  other  state and  

l ocal  requ i reme nts , whe re appl i cab l e ,  a l s o  p re s c r i b e  s tandards for  

operati ng , mai ntenance , etc . The spec i f i c  meas u re s  take n to c o ntrol  the 

majo r  causes  of  acci dents , as out l i ne d  i n  the  p rev i ous  s ecti o n ,  are de

s c ri bed  i n  deta i l be l ow. 

A maj o r  cons i derati o n  i n  p i pe l i ne safety meas ure s i s  the 

magni tude of  the des i gn sp i l l .  The des i gn s p i l l  i s  that q uanti ty of o i l 

that e scap e s  befo re p ump s and val ves  can be  s h ut down , p l u s  that o i l 
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that rema i n s i n  the  l i n e  afte r s hutdown and u l t i mate l y  dra i n s from the  

l i ne .  Des i gn cr i ter i a are such  that the  des i gn s p i l l  i s  kept as l ow as 

po s s i b l e ,  part i c u l a r l y  i n  e n v i ronmenta l l y  s e n s i t i ve a reas . The des i gn 

sp i l l  has  been  u s ed  a s  a determ i nant i n  the  e n v i ronmenta l s e n s i t i v i ty 

ana l ys i s  (Append i x  E )  and i s  s hown i n  the Env i ronme nta l  At l as ( Appe n d i x  C ) . 

As  an i nd i cat i o n  that the des i gn s p i l l  potenti a l  i s  s u ff i c i e nt ly  re gu l ated , 

the  propo sed rout i n g  wa s ana l yzed  to determ i ne the  fract i o n o f  ro ute 

l e ngth potent i a l l y  expo sed  to var i o u s  s i ze sp i l l s . The res u l ts a re 

s hown b e l ow : 

POTENT I A L  S P I L L  P E RCENT O F  
(OOOs  o f  barre l s )  L I N E  LENGTH M I LES  

40-43 2 l .  5 
30-40 9 7 . 8  
20- 30  1 7  1 3 .  8 
1 0- 20 43 3 6 . 4 
< l 0 29 24 . 5 -

1 00 84 m i l e s 

E i ghty- n i ne percent  o f  the l i ne has  a des i gn s p i l l  o f  30 , 000  

barre l s o r  l e s s , and  l e s s  than 2 percent  exceeds  40 , 000 barre l s ,  The  

actua l amo unt  o f  the  sp i l l  i s  l i ke l y  to be  l owe r than the des i gn sp i l l  

because  q u i c k  s h utdown o f  the  l i ne  wo u l d  re duce the  dynam i c  l o s s  ( 1 0  m i n

utes has been  a s s umed)  fo r p ump s h utdown . The 1 1 manomete r1 1  o r  poo l i ng 

e ffect 1 1 trap s 1 1 o i l w i th i n  the l i ne and reduces the  actua l  l o s s .  The  

max i mum s p i l l  of  40 , 000 barre l s  i s  i ndeed cred i b l e  s i nce the  four  l arge st  

s p i l l s repo rted nat i o nwi de fo r the  8-year  pe r i od were : 4 1  , 000 , 40 , 000 , 

30 , 1 85 , and  1 9 , 965  barre l s .  

Rap i d  s h utdown o f  p i pe l i ne s  that expe r i ence  l eaks  o r  rupture s  

i s  e s s e nt i a l  t o  m i n i m i ze t h e  s i ze o f  sp i l l , damage t o  p roperty ,  a n d  l o s s  

o f  l i fe .  To accomp l i s h rap i d  s h u tdown , the  system must  i nc orporate one  

o r  mo re dete ct i on  s u b systems (wh i c h may re l y  o n  d i fferent i a l c hanges  i n  

p re s s ure o r  f l ow) and  automat i c  s h utdown o f  pumps and  key va l ve s . A 

rece nt study ( Mechan i c s Re search , I n c . , 1 974) conc l uded that o n l y  l i q u i d  
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s p i l l s  i n  exc e s s  o f  1 , 000  barre l s re s u l ted i n  death or  i n j u ry and s ub

stanti a l  property damage . L i m i t i ng the sp i l l  vo l ume to l e s s  than  

l , 000  barre l s d u r i ng detect i o n and  s h utdown can  b e  accomp l i s hed , i t  was 

noted , by u s e  of soph i st i cated i np u t- o u tp u t  f l ow mo n i tor i ng sys tems s up

p l emente d  w i th  remote l y  contro l l ed va l ves  at cr i t i ca l  l ocat i ons . Other  

anc i l l ary sy stems wou l d  i nc l ude  over-pre s s ure  protect i on*  and  automated 

s h utdown of p ump stat i o n s  (wi th i n l to 2 mi nutes ) .  Overpre s s ure  p rotec

t i o n  dev i ce s  wo u l d  a l s o  report to the  s uperv i s ory co ntro l c e nte r .  These  

protect i ve dev i ces , c o up l ed w i th  a we l l - d e s i gned  sy stem c o nf i gurat i o n  

and  manageme nt , wo u l d  serve  t o  a l l e v i ate any s u rge prob l ems i n  the  

p i pe l i ne .  

The p roposed  p i p e l i ne wo u l d  i nc l ude those  feature s  me nt i oned  

i n  the  prev i o u s  paragrap h .  I n l et ( E l k H i l l s ) and  o ut l et  ( Coa l i nga )  f l ow 

meters  wo u l d  tran sm i t data every two m i nutes  to the  s uperv i s ory computer 

at E l k H i l l s .  The  sy stem wo u l d  have m i n i mum- l e ak  detecti o n  capab i l i ty 

o f  l percGnt o f  the throughput  o f  200 , 000  barre l s  per  day , or  1 . 4 barre l s 

per  m i n u te . T h i s amo unts  to a potent i a l l e ak  o f  6 barre l s i n  t he  4 m i n

ute s req u i red to detect and v er i fy the  l eak  or , at worst , abo u t  1 4  barre l s  

i n  the 1 0  m i nutes  b e fore the  p ump s wou l d  be s topped and the  one  remote l y  

contro l l e d va l ve  c l o s e d .  The  i n l et- o u t l et detector can  a l s o  mo n i tor  

somewhat smal l e r l eaks  t hro ugh  a preset  l ev e l  a l arm , b u t  wo u l d be  u n l i ke l y  

t o  detect l e aks o f  l e s s  than 0 . 5  percent  o f  t hroughp ut o n  a 24- hour  

c umu l at i ve bas i s  ( i . e . , 1 , 250  B/D ) .  Le ak  rates between 500  and  1 , 2 50  B/D  

wo u l d mo st  l i ke l y  be caught  i n  a per i od  o f  a few days by i nventory 

c o ntro l me asure s , i n st i gat i ng further  i nvest i gat i o n .  Smal l e r l e aks 

pro bab l y  wo u l d be  fo und  o n l y  when  the e scap i ng o i l  has  s atu rated the 

gro u nd  and  s urfaced . Le ak  rates i n  exc e s s  of 1 0  B/D ( e q u i va l ent  to an 

1 /8 - i nc h ho l e  j u st  down stream from a pump stat i o n )  wo u l d  mo st  l i ke l y  

p roduce e v i dence  v i s i b l e by e i ther  foot or  aeri a l  reconna i s sance  wi t h i n 

a few days o f  i ncepti o n .  I f  t h e  l eak  occurs  i mmedi ate l y  fo l l owi ng an 

*O l der  p i pe l i ne s  o ften  re l y  on pre s s ure  s e n s i ng at p ump stat i o n s  to p ro
v i de i n fo rmat i o n  o n  both  overpres s ure  and 1 1 u nderp re s s ure , 1 1 the l atter 
s erv i ng as an i nd i cator o f  catastrop h i c  ruptures  i n  the  l i ne .  
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ae r i a l  s u rvey (wh i c h  are s c hedu l ed b i we e k l y) and  the o i l acc umu l ate s 

( and  i s  not  noted by th i rd pa rty )  u nt i l the next f l y- o ve r ,  the tota l 

s p i l l  co u l d be  q u i te apprec i ab l e ( fo r  a l e ak  rate o f  50  B/D the tota l 

over  1 4  days wo u l d  be  700  B/D ) .  P i n ho l e  l eaks ( l e s s  than 1 /4-B/D ) co u l d  

pers i st for  l o ng  per i ods p r i o r  to d i scovery but  wo u l d  be  u n l i ke l y  to 

repre sent  l arge c um u l at i ve l o s s e s  . 

The p i pe l i ne wo u l d  be c oated and prov i ded wi th s uf f i c i ent  test  

po i nts  s o  that  a cathod i c  protect i o n system can  be  i n sta l l ed w i t h i n the  

f i rst  year o f  operat i o n .  I nterna l corro s i o n i s  not  fore s een  a s  a p rob l em 

s i nce no s o u r  crudes  wo u l d  be  transpo rted . 

I n  the con struct i o n  phase , a l l we l ds wo u l d be X- rayed to 

i n s u re th e i r  i ntegr i ty .  A fter  comp l e t i o n , the segment wo u l d  be  hyd ro

stat i ca l l y  tested at 1 . 25 t i mes  the max i mum operat i n g  p re s s ure of the 

p i pe ( n o rma l operat i ng  range i s  72% of y i e l d  strength ) .  The p i p e l i n e 

wo u l d  be  b u r i ed and h e l d i n  p l ace  by r i p rap at the s evera l y  dry was h e s  

a l o ng  i ts rout i ng  a n d  wo u l d  cro s s  two aqueducts  whe re they are b u r i ed 

s i p h o n s .  The p i pe l i ne doe s not c ro s s  any known maj o r  act i ve fau l ts .  

S h utdown o f  the p i pe l i n e p umps and  the remote l y- c o ntro l l ed  

va l ves  ( f i ve i n  the  l i ne i ts e l f )  can  be  i n i t i ated from  the  ma i n contro l 

center  at E l k H i l l s .  The p i pe l i n e a l s o  conta i n s  f i ve c h eck  va l ves  and 

two man ua l  b l oc k  va l ves  that are read i l y  acce s s i b l e  from nearby h i ghways 

w i t h  a max i m um e st i mated c l o s ure t i me o f  o ne  h o ur  after d i scovery o f  a 

maj o r  l eak .  A 1 1 d ed i cated 1 1 m i c rowave c i rc u i t  wo u l d  be  emp l oyed to i n s u re 

a h i gh degree of re l i ab i l i ty i n  the comm u n i cat i o n s  netwo rk  for the  

i n l et- o ut l et f l owmete r sys tem and for operat i n g  the rec ent l y  contro l l ed 

va l ve s .  

Throughout  most  o f  the  p i pe l i ne route , the top o f  the  p i p e 

wo u l d  be b u r i ed a m i n i mum o f  36  i nches  ( 1 8  i nc he s  i n  bedro c k  areas ) ,  
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wi th that port i o n  go i ng through  or  near deep l y  c u l t i vated or  i rr i gated 

l ands covered  by at l east  4 to 5 feet o f  earth . Th i s  p recaut i o n  i s  a 

doub l e- safe  feature , s i nce  the  p i pe l i ne route i s  l ocated to the  we st o f  

H i ghway 33 , w i t h i n or  near a n umber o f  o i l  p roduct i o n  f i e l ds , i n  order 

to avo i d  ex i st i ng and  potent i a l c u l t i vated areas . 

Once  operat i ona l , the  p i pe l i ne route wou l d  be  f l own once  a 

wee k  to c he c k  for  any smal l l ea ks that may have s u rfaced and  to note any 

con struct i o n  or agr i c u l tura l  acti v i ty a l ong  the  route that has not been  

repo rte d .  The p i pe l i ne wo u l d be  we l l marked  a l o ng  i ts l e ngth wi th 

appropr i ate s i gn s , and  l an downe rs wo u l d be not i f i ed o f  the  exact route 

o f  the  p i p e l i ne acro s s  the i r  prope rty and the  l ocat i o n  o f  any va l ves . 

Each  marke r  wo u l d l i s t a p hone  n umber that co u l d be  ca l l e d by e q u i pment 

operators i n  the  area . * I n  addi t i o n  to the  wee k l y  ae r i a l s u rve i l l ance , 

the p i pe l i ne wo u l d  be s u rveye d o n  the  ground  annua l l y  to c he c k  for any 

s u rface i nd i cat i o n s  of l ea ks or other  troub l e .  P i pe l i ne s  norma l l y  have 

a " b reak- i n " of up to 3 years , du r i ng  wh i c h  t i me smal l l ea ks may deve l op 

so  that more frequent  wa l kovers  may be  requ i red  i n i t i a l l y .  These  l ea ks 

n o rma l l y  deve l op i nto p i n ho l e l ea ks d i sc harg i ng a few barre l s a day 

unt i l t hey are detected and  repa i red .  

The deep b u r i a l  o f  the  p i pe l i ne i n  areas o f  i nte n s i ve c u l t i 

vat i o n  ( ro u g h l y  from M . P .  36  thro ugh  5 5 )  wo u l d reduce or  e l i m i nate 

t h i rd-p arty acc i de nts . I n  other areas , s u rface acti v i ty i s  u n u s ua l , and 

t h i rd-p arty acc i de nts  are l i ke l y  to be neg l i g i b l e .  The  potent i a l com

pensat i o n  of the t h i rd-party acc i de nt  i s  that the  e q u i pment op erator 

breac h i ng  the l i ne wo u l d  recogn i ze  the  need to create d i ke s to con f i ne  

the  spread of  o i l  and  wo u l d have  the  neces sary eq u i pment o n  hand .  

*The " o ne-ca l l "  number sys tem has been  adopted wi th much  s ucce s s  i n  s ome 
reg i o n s  i nc l ud i ng  northern  and  s o uthern  Ca l i forn i a .  I n  th i s  system the  
equ i pment operator has o n l y  to ca l l o ne  n umber to i n d i cate h i s i ntended 
acti v i ty i n  the  are a .  He  i s  t h e n  to l d  o f  a l l unde rgro und  ut i l i t i e s  i n  
the  area and the  owners  o f  these  ut i l i t i e s are , at the  same t i me , not i f i e d .  
At t h e  present t i me the San J oaq u i n Val l ey do e s  n o t  have t h e  o ne -ca l l 
sy s tem . 
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I f  a maJ o r  break  occu rred , the  p i pe l i ne wo u l d be  i mme d i ate l y  

s h ut down and aer i a l  s urve i l l ance  u ndertaken to determ i ne the  s i te o f  

the l eak  ( i n  a th i rd-party acc i dent , i t  probab l y  wo u l d be  reported by 

the  perpetrato r p rompt l y ) . C rews wo u l d  be i mmed i ate l y  d i spatched to 

d i ke the area of the sp i l l  and to s h u t  down the b l oc k  va l ves  contro l l i ng 

up h i l l  s egme nts o f  the l i ne .  The  s p i l l  s i te wo u l d  be  p rotected from any 

i g n i t i o n  s o u rc e s  u nt i l s u c h  t i me as the poo l ed o i l can  be  removed by 

vac uum  truc ks and  the l eak  i ts e l f repa i red .  O i l - co ntam i nated s o i l wo u l d  

be  removed  and  d i sposed  o f  i n  an acceptab l e  manner  and  c l ean  so i l  brought  

i n  to rep l ace  it  as  nece s s ary . 

I ng re s s  o f  s p i l l ed  o i l to water i s  u n l i ke l y .  T h e  water tab l e  

i n  the  San J oaqu i n  Va l l ey i s  deep and i s  not  l i ke l y  to be  contam i nated 

by s u rface sp i l l s . Much o f  the area i s  s em i - ar i d (5  to 1 0  i nches  of 

rai nfa l l per year)  w i th wate r c o u rs e s  n o rma l l y  dry , and  sp i l l s  s h o u l d  

not  trav e l  far down the  dry channe l s .  I n  the event  that these  c re e k  

beds  are f i l l ed w i th wate r ,  s ome unavo i dab l e  down stream s p read wo u l d  

occ u r .  

I t  i s  most  u n l i ke l y  that any o i l co u l d  enter  t h e  sma l l aque

ducts  and  other  cana l s i n  the  area .  Howe ve r ,  for  such  a cont i ngency 

l oca l  p i pe l i ne compan i e s have a l oose- kn i t  cooperat i ve e f fort  wh i c h 

wo u l d  a l l ow them to boom off  the  aqueducts  to m i n i m i ze spread . Recent l y ,  

a s i mu l ate d exerc i s e  was c o nducted , u s i ng p l ast i c spheres  s i mu l at i ng  o i l 

to determ i ne  the adequacy o f  t h i s p l an ;  i t  was co nducted i n  the Ca l i 

forn i a  Aqueduct  w i th the cooperat i o n  o f  the  aqueduct  author i t i e s .  A l 

though  prese n t l y  the  Navy , through  i ts ope rator i s  not  i nv o l ved  i n  th i s  

cooperat i ve e ffort , membe rs h i p  s h o u l d be  s o ught  upon  comp l e t i o n  o f  the  

p i pe l i ne .  Crude  p i pe l i ne s p i l l s rare l y  re s u l t i n  f i re o r  exp l o s i o n .  

Howeve r ,  i f  s uc h  events  occ u r ,  f i re f i ght i ng  capab i l i t i e s  i nc l ud i ng foam 
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and l i ght  water are avai l ab l e o n  s h o rt not i ce from the s e vera l  commu

n i t i e s and  count i e s  through wh i c h the p i pe l i ne pas s e s . *  

I n  the event  o f  a maj o r  earthquake i n  the area , the  p i pe l i ne 

wou l d  b e  i mmed i ate l y  s hut  down , ae r i a l  and ground  s urve i l l ance u n der

ta ken , and  the  p i pe l i ne wo u l d b e  hydro s tat i ca l l y  tested to i ns u re i ts 

i ntegr i ty .  N o  potent i a l l ands l i de a reas  are l ocated w i th i n  the  proposed  

corr i dors  and  thu s  a re not a facto r .  

C o nt i ngency p l ans  fo r t h e  comp l eted l i ne s h o u l d  b e  prepared 

and made ava i l ab l e  to operat i ng personne l . T he se  p l an s  s ho u l d  co ntai n ,  

at a m i n i mum , s e ct i o n s  o n :  emergency organ i zat i o n , res pons e p l ans  for  

both  termi na l s and  the  p i pe l i ne i nc l ud i ng detecti o n  and  contai nment , 

c l ean- up and  resto rati o n  procedure s , resource  avai l ab i l i ty ,  report i ng  

and  documen tat i o n  procedure s , and  trai n i ng .  

b .  E l k H i l l s  Tank Farm 

F i xed- roof  tanks  w i th  i nterna l  f l oaters wo u l d  be  u s ed  i n  the  

tan k  farm . Th i s  des i gn m i n i m i z e s  vapor  l o s s e s  a nd  reduces  f i re r i s ks .  

F i re p rotecti o n , p r i mari l y  prov i ded by the  Kern C o unty F i re Department , 

wo u l d b e  augmented by mob i l e  dry chem i ca l  f i re ext i ngu i s he rs at the tan k  

farm . Schedu l e d  i mprovements i n  the ex i st i ng  wate r  s upp l y  to the tan k  

farm s i te wou l d  a l s o  i ncrease  t h e  f i re f i g ht i ng  capab i l i ty o f  the o n e  

pumper prese ntl y i n  u s e  a t  t h e  Res erve . The  Navy ' s u n i t  ope rator i s  a 

member  o f  the  Cooperati v e  Foam Prog ram , operated by the  Kern County F i re 

D epartment , as  are other  producers  and  re f i ner i e s  i n  the  area ; the  

capab i l i t i es o f  th i s area-wi de p rotecti o n  s e rv i ce are s hown i n  Append i x N .  

These  r e source s  are c o n s i dered  adeq uate to c�nta i n  f i re s  i n i t i a l l y  and , 

mos t  i mpo rtant l y ,  to prevent  i nv o l vement o f  mo re than one  tan k .  

*Vapors  from c rude  o i l p i p e l i ne sp i l l s  have been  reported t o  have  trave l ed 
up  to 600  feet u nderground , caus i ng expl o s i o n s  i n  ba sements . H owever , 
b asements  are mo s t  u ncommo n i n  Ca l i forn i a  and  few dwe l l i ng s  a re fo und  
wi th i n  th i s d i s tance  o f  the p i pe l i ne route . H e nce , expl o s i o n s  that wo u l d 
res u l t i n  p er sonne l  i nj ury are c o n s i dered mo s t  u n l i ke l y .  
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On s i te personne l wo u l d  be ab l e  to i de nt i fy and l ocate any 

l eakage and/o r f i res  i n  the  tanks , l i ne s , or  p umps w i th i n  a few m i nutes  

o f  the i r  o r i g i n .  The  f i re contro l  program for  the rese rve wou l d  i nc l ude 

acti o n s  for  the E l k H i l l s  Tank Farm , the  LACT stat i o n , and  other tanks  

w i th i n  the  res e rve . O n s i te personne l wo u l d  not i fy rese rve f i re contro l  

personne l and  wo u l d  co ntact eme rge ncy ta s ks ( e . g . , c l o s i ng down and 

i s o l at i n g  f i re- i nvo l ved  areas ) .  B erms wo u l d  i s o l ate i nd i v i d ua l  tan ks 

and reduce the s pread of f i re s  w i th i n  the are a .  F i res  i nvo l v i ng the  

pump stat i o n  wo u l d  b e  i dent i f i ed by the f i re detect i o n system wi th  

s ub sequent contro l  and  ext i ngu i s h i ng by  re s e rve  personne l .  Th i s  pump 

stat i o n f i re detector wo u l d s h ut  down and i so l ate the pump from the  tan k 

fa rm and ma i n p i pe l i ne i n  the event o f  f i re .  P ump- sea l , l ea k- detect i o n  

u n i te s  wo u l d  i dent i fy sea l  l eakage and  s h ut down and i s o l ate the p ump . 

The  des i gn wo u l d conta i n  any o i l s p i l l ed  w i th i n  the  tan k farm . F o l l owi ng  

s e i s m i c  events , the tan k  fa rm system wou l d  be exam i ned  for  damage and  

po s s i b l e  o i l sp i l l age . 

Bas i c  s p i l l  prevent i o n  meas ures  wo u l d  be  prov i ded  by i nd i v i d

ua l l y  d i k i ng each ta n k  to h o l d 1 1 0 percent  o f  i ts capac i ty .  The d i kes 

and  d i ked area wo u l d be  paved o r  otherwi s e  treated to m i n i m i ze eros i o n  

and  o i l  s eepage i nto the  gro u n d .  Manua l l y - operated dra i nage val ves  

wo u l d  c o ntro l re l ea s e  o f  any water  from d i ked areas . 

The  E l k H i l l s  Nava l R e s erve pre s e nt l y  has both  a Sp i l l  Pre

vent i o n  Co ntro l and  Countermeas u re P l an ( S PC C )  i n  comp l i ance  w i th EPA 

re q u i rements  and  a cont i ngency p l an to i mp l eme nt  necess ary act i ons  i n  

the  event  o f  a sp i l l .  The  present  u n i t operato r has  prepared s uch  p l ans  

and  wo u l d  be  respo n s i b l e  for  extend i ng  such  p l an s  to the  new tan k farm . 

The  Coa l i nga Tan k  Farm wo u l d a l so  b e  c on s tructed under  th i s  

propo sed  ro ut i n g  at the term i n u s  of  the  trunk  l i ne  ( M . P .  84 ) at Coa l i nga .  

Th i s  tan k farm wo u l d  be  constructed to the  same standards as  the  one  at  

E l k H i l l s  and  wou l d  fo l l ow the  same str i n gent  operat i n g  standards , 
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i n c l ud i ng p reparat i o n  o f  S PCC 1 s and  cont i ngency p l an s .  Supp l ementary 

f i re p rotect i o n  wo u l d b e  p rov i ded  by c i ty and county j u r i s d i ct i o n s  at 

t h i s tan k  farm ( Append i x  N ) . 

I n  addi t i o n , the Coa l i nga Tan k Farm wo u l d b e  l ocated near  the  

p ropo sed  Coa l i nga Cargo Port .  Accordi ng l y ,  an  app l i cat i o n wou l d have to 

b e  made through  the F ederal  Av i ati o n  Adm i n i strat i o n to i n s u re that the 

fac i l i ty does  not i mp i nge upon  the safety of  the  p ropo sed  a i rpo rt . No  

s e r i ou s  conf l i cts  are foreseen  at  th i s t i me .  
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Append i x  E 

Sens i t i v i ty A na l ys i s  

Sens i t i v i ty i s  de f i ned  as the  v u l nerab i l i ty o f  a resourc e  to i mpact 

from an  o i l  s p i l l .  S e n s i t i v i ty i s  determ i ned graph i ca l l y  by comb i n i ng 

the  env i ronme nta l  va l ue o f  areas a l o ng  the E l k H i l l s/Coa l i nga Conveya nce  

System w i th the  potent i a l  s i ze and  movement  o f  a s p i l l  at any po i nt .  

The  re s u l t i n g  over l ays , i nc l uded i n  the  E n v i ronmental  At l as , ( Append i x  C ) , 

repre s ent a geograp h i c  s en s i t i v i ty and i n form the reader  o f  potent i a l 

l ow- to s evere- i mpact areas . The  " Se n s i t i v i ty Ana l y s i s ' ' p re s e nted 

h ere i n  fo rms the  bas i s  for comprehe n s i ve cont i ngency p l an n i n g .  The 

ana l yt i ca l  app roach u sed  i nvo l ves  three bas i c  step s :  

l .  E s t i mate the  potent i a l  r i s k ,  s i ze ,  and probab l e  over l and 

movement fo r a max i mum cred i b l e o i l s p i l l  at any po i nt .  

2 .  Dete rm i ne  t h e  env i ronme nta l  va l ue ( 1 1 V 1 1  rat i ng )  o f  t h e  area . 

a .  

b .  

I dent i fy s i gn i f i cant e n v i ronme nta l paramete rs a l o ng  the 

p i pe l i ne route . I t  s ho u l d be  noted  that e n v i ro nme nta l  

va l ue  i s  determ i ned  i ndependent o f  o i l s p i l l  i n fo rmat i o n .  

O n  a re l at i ve bas i s ,  compare each o f  the c h o s e n  e n v i ron

mental  parameters . 

c .  Rate the  re l at i ve compari s o n s  for  a l l o f  the  c h o s e n  

parameters  t o  determ i ne  an overa l l c um u l at i ve e n v i ron

mental  va l ue a l o ng  the  c orr i do r .  
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3 .  G rap h i ca l l y  comb i ne  Steps  l and  2 . c to a s s e s s  whe re the  

po s s i b i l i ty o f  o i l s p i l l  damage co i nc i de s  wi th a va l uab l e  

env i ronmenta l  are a .  The  res u l t i ng comb i nat i o n s  are then  

as s i gned  a sen s i t i v i ty va l ue  ( ' 1 S 1 1  rati ng )  based  upon  the  

potent i a l  degree o f  e n v i ronmenta l  i mpac t .  

T h e  approach t o  s e n s i t i v i ty ana lys i s  has  been  deve l oped  through  

exp e r i ence  w ith  o i l s p i l l s  o f  var i o u s  s i zes  and  o i l typ e s  that  have  

occu rred i n  both the aquat i c  and  te rrestr i a l  e nv i ro nme nts . The  ana l ys i s  

i s  u n i que  i n  that the c r i te r i a  u s ed  to determ i ne env i ronmenta l  s e n s i 

t i v i ty are dev e l oped spec i f i ca l l y  for  each i nd i v i dua l  cas e .  

l .  D eterm i nati o n  o f  the Potent i a l  Area o f  O i l Sp i l l  Damage 

The f i rst  step i n  determ i n i ng the p os s i b l e exte nt of o i l  s p i l l  dam

age i s  to determ i ne  potenti a l  sp i l l  s i ze .  For  th i s  p u rpos e ,  two typ es  

o f  sp i l l s  are co n s i dered - - tho s e  l arge enough  to  be  detected automat i 

ca l l y  and  tho s e  that are not .  T h e  area potenti a l l y  co ntam i nated by a 

sp i l l  l arg e enough  to be  detected i s  a f u ncti o n  o f  the amo unt o f  o i l  

s p i l l ed ,  presence  o f  wate r , s l ope and s u b strate at the s i te of  the 

sp i l l , type  o f  o i l ,  a nd a var i ety o f  other  e n v i ronmental  factors . The 

ana l ys i s  o f  sp i l l  s i z e i s  based upon  1 1worst- case 1 1  s p i l l  c ond i t i o n s . 

S p i l l  s i ze s  have been  d i v i ded  i nto 1 0  c l a s s e s  as  p re s e nted i n  

Tab l e E - 1 .  T h e s e  s p i l l  s i ze s  are then  corre l ated to s p i l l  magn i tude 

e s t i mat i o n s  p re se nted i n  the r i s k  as s e s sme nt  a na ly s i s  ( App end i x  D )  and 

po rtrayed grap h i ca l l y  i n  F i gure  D - 1 . The s p i l l  magn i tude e s t i mati o n s  of 

the E l k H i l l s/Coa l i nga p i pe l i ne ro ute e ncompa s s  7 o f  the 1 0  s p i l l  c l a s s e s  

( the  s o l i d  h o r i z c ntal  l i ne s  o n  F i g .  D - 1 ) .  Based  on  the se  s p i l l  c l a s s e s  

a n d  c o n s e rvati ve  a s s ump ti o n s , app roxi mate d i stances  o f  spread o v e r  the 

ground s u rface can  be  ca l c u l ated . The  s hape o f  an o i l s p i l l  at smal l 

s l ope ang l e s  ( up to 1 0  degree s )  i s  a s s umed to be  e l l i pt i ca l . O i l th i c k

n e s s  i s  a var i ab l e fu ncti on  depend i ng upon  s p i l l  s i ze , o i l  v i s c o s i ty ,  
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S P I LL 
CLASS 

2 

3 

4 

" 

6 

8 

9 

l 0 

• 

S P I L L  S I Z E  
{ BARREL S )  

L e s s  t h a n  2 , 000 

2 to 5 , 000 

5 to 1 0 , 00 0  

1 0  to 1 5 , 00 0  

1 5  to 2 5 , 000 

25 t o  4 0 , 000 

4 0  to 5 5 , 000 

5 5  to 7 5 , 0 00 

7 5 to l 00 , 000 

Gre a t e r  t h a n  
l 00 , 000 

• 

S P I L L  S URFACE 
AREA ' 

( F t . 2 ) 

9 7 , 00 0  

2 2 0 , 000 

4 1 0 , 00 0  

5 8 0 , 000 

92 0 , 000 

1 , 4 0 0 , 000 

l ' 900 , 000 

2 , 400 , 000 

3 , 2 0 0 , 000 

S p i l l  Area ( f t2 ) 0 1 1 2  ( s p i l l  Vol ume [Bbl s ] ) 0 ·
89 

A s s um i n g  C i rc u l a r  F l ow 

3 
A s s um i n g V a r i a b l e E l l i p t i c a l  F l ow 

• • • • 

Ta b l e  E- 1  

S P I L L  CLASSES AND  THE I R  S I ZES , SURFACE AREAS , AND 
PROBABLE FLOW DISTANCES FROM THE P I PE L I NE 

• • 

ON A FLAT S U R FACE 2 

S P I L L  FL O:< L ErJG Tll rnot·I p I PE .. .::C=-cEl.:..:H.::.E R:.:.:L:_:_I.:.:.:N E=-->.(;_FT'._.1_) ___________ _ 

SLOPE  L E S S  THA.'I l 0 3 S L O P E  L E S S  THAN 5 ° 3 S L O P E  L E S S  THA� 1 0 ° 

1 80 260 3 5 0  5 3 0  

2 6 0  4 0 0  5 3 0  7 9 0  

3 6 0  5 4 0  7 2 0  1 ,  l 0 0  

4 3 0  6 S O  860 1 .  300 

5 � 0  820 l ,  l 0 0  1 , 6 00 

6 7 0  1 , 000 1 .  300 2 , 000 

7 7 0  1 .  200 1 , 5 00 2 , 3 00 

880 1 , 3 00 1 ,800 2 , 600 

1 , 000 1 , 5 00 2 , 000 3 , 000 

SOUR C E :  D .  MacKay , "The Area Affec ted by 011  S p i l l s  on L a n d " , The Canad i a n  Journal of Chem i c a l  E n g i neer i ng ,  Vol  53 , Apr i l  1 97 5 . 

• 



so i l  p e rmeab i l i ty ,  etc . The  area co ntami nated was ca l c u l ated based  o n  

actual  and  expe r i menta l  sp i l l  s i ze s .  Tab l e  E- 1 p res ents  the  max i mum 

d i stance thJt s p i l l s  o f  the n i ne s p i l l  c l as ses  co u l d  trav e l  over the 

s u rface from the center  l i n e  of t he p i pe l i ne .  

P l ans  now ca l l for  a comp ute r  detect i o n system de s i gned  to mo n i to r  

o i l throughput o n  an i nstantaneous  o r  c um u l ati ve  bas i s .  By compute r i zed  

compa r i s o n  o f  i np ut and output , d i s c repanc i e s (or  l e akage ) greate r than  

l p e rcent  o f  the tota l throughput  ( e . g . , l . 4  barre l s  per  m i n ute as a 

worst cas e )  can  be  detected q u i c k l y .  The  s e n s i t i v i ty o f  the  sys tem can  

be  i mp roved  to 0 .  l p ercent  o f  the thro ug hput  by  cumu l at i ve i nte rp reta

t i o n  over  per i ods of 24 hours  or  more . Leaks l e s s  than t h i s t hresho l d  

o f  detect i o n  wou l d  req u i re mo n i tor i ng o f  some other  form . Operat i o n a l  

p l ans  i nc l ude wee k l y  s u rface i n specti o n  o f  the p i p e l i ne corr i dor  and  

per i o d i c hyd rostati c te st i n g .  

Sp i l l s  c a n  occur  that are smal l e nough  t o  es cape detecti o n  by auto

mati c detect i o n  e q u i pment . I f  s u ch  a l e ak  occu rred ( i . e . , i mmed i ate l y  

after a rout i ne s u rface i n specti o n  i n  the area not s ubject  t o  p ub l i c  

v i ew ) , detecti o n  may not occur  fo r up to o ne wee k .  T h i s l e ngthy per i od  

o f  no ndetect i o n  o f  a sp i l l  wo u l d most  l i ke l y  occur  i n  heav i l y  vegetated 

areas . D u r i ng s l! ch  an i nterval , up to 1 , 250  barre l s co u l d be  re l eased  

wi thout detect i o n by automat i c  s e n sors . 

The  s econd  step i n  the  ana lys i s  of the pos s i b l e  extent of o i l  s p i l l  

damage i s  to determ i ne the d i rect i o n  o f  drai nage and  p l ot max i mum s p i l l  

d i stances  from the p i pe l i ne for  approp r i ate p o i nts a l o ng  the  corr i dor .  

F i gure D- 1 p res e nts max i mum des i g n sp i l l  for  t he  enti re p i p e l i ne .  M i l e

posts are p l aced  a l o ng  the upper hor i zo ntal  axi s o f  the f i gure so  that 

s p i l l  s i ze and  topog rap hy can  be  referenced d i rect l y  to the base  map s .  

The  p i pe l i n e secti ons  i n  wh i c h  each o f  the n i ne sp i l l  c l a s se s  may 

occur  are thus  dep i cted by m i l ep o s ts . The  s p i l l  c orr i dor  p re s e nted i n  

the E nv i ronmenta l  At l as i s  the ca l c u l ated potent i a l  area s ub j ect  to 
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co ntam i nat i o n  by a max i mum sp i l l ,  w i th the  excepti o n  o f  o i l enter i ng  a 

wate rway d ur i ng the f l ow pe r i o d .  The down stream c o ntam i nat i o n  w i l l  vary 

between  streams hav i ng i nterm i ttent and year- ro und  f l ow.  The  wate rways 

mo st  s u scepti b l e  to o i l  co ntam i nati o n  are noted by l arge arrows b ranch

i ng from the s p i l l  c orr i dor  and i nd i cati ng  the  d i recti o n  o f  s p i l l  move

me n t .  

T h e  factors u s ed  i n  determi n i ng s p i l l  pote nt i a l  a r e  prese nted i n  

the l ower i nformat i o n  box o f  the E n v i ronme nta l Atl as  and  i nc l ude act i ve 

and  i nact i ve fau l ts ,  dry was h ,  c re e k  and  r i ve r  cros s i ng s , road cros s i ngs  

( e spec i a l l y  tho se  s ub j ect to  normal  mai ntenance ) , and  agri c u l tura l  areas 

where heavy e q u i pment acti v i ty ex i sts  dur i ng  c e rta i n s e as o n s . T h i s 

g rap h i c p re s e ntat i o n  o f  s p i l l  potenti a l  a l l ows the p i pe l i ne ope rato r to 

l ocate tho se  areas i n  wh i ch a s p i l l  i s  most  l i ke l y  to occur  as  we l l  as 

the pote nti a l  s i ze of that sp i l l .  

2 .  Determi nat i o n  o f  E n v i ronmental  Val ue 

For the purpose  o f  th i s  a na lys i s ,  e n v i ro nmental  va l ue has been de

f i ned  i n  te rms  of producti v i ty and demand for  var i o u s  s oc i a l and  natu ral  

re s o u rce s .  The s i x  e n v i ronme ntal  parameters potenti a l l y  affe cted by a 

s p i l l  are vegetati o n , w i l d l i fe ,  water s upp l y  ( hydro l ogy ) , recreati o n , 

econom i c s , and  v i s ua l  qua l i ty .  The c r i te r i a  def i n i ng re l at i ve  va l ue  for  

eac h e n v i ronmental  parameter are  prese nted b e l ow .  

The  h i g he st  rat i ng  ( V- 1 ) de notes  an  area of h i gh product i v i ty o r  an 

area hav i ng u n i q ue o r  i rrep l aceab l e q ua l i t i e s .  The m i dd l e rati ng  ( V- 2 )  

denotes an  a rea that i s  neces sary t o  the product i v i ty o f  the l oca l  o r  

reg i ona l  ecosystem b ut i s  rep l aceab l e .  T h e  l owe st  rati ng  ( V - 3 )  i s  

a s s i gned  to tho s e  areas that are o f  l ow product i v i ty and have l i tt l e de

mand or use . 
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Val ue  # 1  D e f i n i t i o n s  

Vegetati on 

A l l p op u l ati o n s  o f  rare and  e ndangered p l ants  l i sted 
by the  Ca l i fo rn i a  Nat i ve  P l ant Soc i ety ( 1 974 ) , and protected 
p l ant c ommu n i t i es (thos e p l ant c ommun i t i es acti ng  as  p r i mary 
c r i t i ca l  hab i tat for  l oca l  w i l d l i fe and p l ant commu n i t i es o f  
h i gh s c i ent i f i c va l u e ) . H i gh s c i ent i f i c  va l ue refers  t o  d i s 
j u nct  popu l ati o n s  that are s epa rated from t h e  range o f  maj o r  
d i str i b ut i o n , s p ec i e s a t  t h e  l i m i ts o f  the i r  range , reg i o n s  
o f  d i verse  f l ora l  compos i t i on ,  a n d  reg i o n s  o f  except i o na l l y  
h i gh p roduct i v i ty o r  s e n s i t i v i ty ( l i tt l e o r  n o  recovery o r  
extreme l y  s l ow recovery fo l l ow i ng  i mpact ) . 

R i par i an vegetati o n  i s  co n s i dered pr i mary c r i t i ca l  hab i 
tat.  S uch  vegetat i o n i s  of great i mportance because  i t  sta
b i l i ze s  the s o i l a l o ng s treams  and  thereby protects downs tream 
hab i tat .  The term 1 1 r i par i an 1 1  i s  u s ed  i n  the broad s e n s e  and  
i nc l udes  a l l vegetat i o n  that l i e s  a l o ng  maj or  i ntermi ttent  
and a l l p ermanent streams . 

W i l d l i fe 

Known o r  repo rted home range s , den  s i te s , o r  roo s ts o f  
rare , threatened , and  e ndangered spec i es , and  those  spec i e s 
that have s pe c i a l  protecti o n .  Th i s  category a l s o  i nc l udes  
areas of  h i gh spec i e s d i v ers i ty and abu ndance and areas  of  
u n u s ua l  o r  u n i q ue occu rrences  ( i . e . , w i l d l i fe ob s e rved  at 
range l i m i ts , or u n u s ua l  abundance o f  w i l d l i fe ) .  

Water S upp l y  

Any s u rface water sys tem that i s  neces sary for wate r 
s upp l y  o f  potab l e  u s e s , l i ve s to c k  water i ng ,  and  i rr i gati o n .  

Rec reat i o n  

Lands  w i th exi s t i ng  o rgan i zed  rec reat i ona l  u s e s , both 
p u b l i c  and  p r i vate . The s e  recreat i o n  areas  are h i gh l y  va l u
ab l e  becau se  they prov i de l oca l  opportu n i t i e s for  spend i ng  
l e i s u re t i me .  

Econom i c 

Any l ands  o ffe r i ng a d i rect econom i c bene f i t  to p ub l i c  
o r  pr i vate owners h i p  that wo u l d be  l o st  to a s i gn i f i cant 
degree becau se  of a l o s s  of funct i o n  ( e . g . , p hys i ca l l y  unab l e 
to harve s t )  o r  t i me ( e . g . , f i e l ds u np l antab l e d ur i ng  s pr i n g  
s eas o n ) . 
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Vi sua l  Qua l i ty 

Areas read i l y  v i s i b l e  from the p i pe l i ne corr i dor  that 
have aestheti c val ues . These  areas i nc l ude wi l dl i fe pre
s erves , wi l derne s s  areas , scen i c  h i ghway corri dors , and 
speci a l  areas o f  except i ona l  sce n i c o r  arc h i tectural qua l i ty .  

Val ue #2 Defi n i t i ons  

Vegetati o n 

Vegetat i ona l  commu n i ti es that ( 1 ) grow wi thout a i d  
from humans , and (2 ) have not been s evere l y  d i s rupted by 
deve l opment .  On  thi s part i cu l ar route , the o n l y  commun
i t i e s  that fu l fi l l  these c haracte r i sti cs  are the grazed 
and u ngrazed Lowe r Sonoran G ras s l and as def i ned by 
Twi s se l man ( 1 967 ) .  

Wi l d l i fe 

Areas contai n i ng the wi l d l i fe compo s i t i o n  and ab u n
dance nati ve  to the area.  These s i tes  have u ndergone 
l i ttl e or  no d i sturbance , thereby mai nta i n i ng much of  the 
o r i g i nal  c haracte r i st i cs of  the l and .  

Water S upply 

Any water sys tem that i s  i nd i rectl y used  as a s upp ly  
so u rce  ( i . e . , s u rface pond i ng areas ) .  Th i s  c l as s i f i cati on  
a l so i nc l udes aqu i fer recharge s i te s .  

Recreat i o n  

P ub l i c  l ands wi th  n o  spec i f i c  recreat i o n  fac i l i ti es .  
These  areas are i mportant for two reas o n s :  they prov i de 
l ocati ons  for unorgan i zed  recreati on  such  as off-the- road 
veh i c l e trave l , and they have the potent i a l  to be 
dev e l oped for other recreat i ona l  areas . Other l ands , 
spec i f i ca l l y  s e l ected by l ocal  governme nts for future 
parks are a l s o  i mportant for the i r potent i a l  to meet 
future recreati ona l  need s .  

Econom i cs  

Any l ands or  fac i l i t i es hav i ng an econom i c  val ue  
s ubject to on ly  an i ntermi ttent l o s s  due  to i mpai rment 
of funct i o n  or  l os s  of  t i me . 

E- 7 



3 .  

V i s u a l  Qual i ty 

Lands va l uab l e  for  th e i r  scen i c  va l u e  by v i rtue  o f  
the  u n i q uene s s  t o  l oca l  res i de nts . T h e s e  i nc l ude rec re
at i on a l  l ands and  re s i de nt i a l , i ns t i tut i o na l  and s ce n i c  
open  space . 

Val ue #3 D ef i n i t i o n s  

Vegetat i on 

Those  areas that are urba n i zed  or  
deve l oped  o r  s upport c u l t i vated c rop s .  
take many years t o  return  t o  a s tab l e ,  
c o nd i t i o n .  

W i l d l i fe 

otherwi se  heav i l y  
S uch  areas  wo u l d  

s e l f-ma i nta i n i ng 

Areas o f  d i sturbed  wi l d l i fe ( e . g . , c u l t i vated f i e l ds ,  
u rban- i ndustr i a l  a reas ) ,  o r  v ery l ow wi l d l i fe product i v i ty 
and u s e  ( e . g . , have roc k  o r  open  sand  beaches  and  was h e s ) .  

Wate r S upp l y  

Wate r re s o u rces  not  u s ed  o r  appear not  to b e  u s e d .  
A l so  i nd i cates poten t i a l  absence  o f  wate r re s o u rces  i n  the  
area b e i ng  s t ud i ed .  

Rec reat i o n  

P r i vate l and  prov i d i ng rec reat i o n o n l y  for  t h e  i nd i v i dua l  
owners . The  va l ue o f  these  l ands  to the reg i ona l  and  l oca l  
commun i ty i s  l ow from a rec reat i o na l  s tandpo i nt .  

Econom i c  

Lands hav i ng n o  d i s c ern i b l e e conom i c  va l u e .  

V i s ua l  Qua l i ty 

Lands o f  l ow- grade agr i c u l tural  o r  i ndustr i a l  u s e .  
T h i s  i nc l udes  vacant l ands  s ub j ect o r  zoned  for  b u i l d i ng .  

App l i cat i o n 

The  grap h i ca l  comb i nat i o n  o f  potent i a l  areas o f  co ntam i nat i o n  

( s p i l l  c orr i dor )  and  e n v i ronmen ta l  va l ue res u l ts i n  three  l eve l s  o f  
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re l at i ve e n v i ronmental  s e n s i t i v i ty to o i l sp i l l  damage . T he  sen s i t i v i ty 

rat i ngs appear  i n  the upper box o f  the  E n v i ronmental  Atl as . 

The de f i n i t i o n o f  each l ev e l  o f  s e ns i t i v i ty i s  as  fo l l ows : 

s 1 A s p i l l  o f  any s i ze i n  a s evere i mpact are a .  Sp i l l s  

i n  these  areas are o f  h i gh p r i or i ty and req u i re 

i mme d i ate acti o n .  Areas s o  de s i gnated s h o u l d  be 

s u bj ect to p r i o r  cont i nge ncy p l an n i ng , wh i c h wo u l d  

i nc l ude spe c i f i c approac hes  des i gned  to p re s e rve 

the  natura l and  s oc i a l ame n i t i e s i n  the s p i l l  

corr i do r .  s 1 areas may a l so  req u i re re sto ra-

t i o n  acti v i ty .  

Sp i l l s i n  these  areas req u i re c l eanup  b u t  are not 

l i ke l y  to req u i re re storat i o n  acti v i ty .  The areas 

re q u i re a general cont i ngency p l an n i ng e ffo rt .  

Sp i l l s i n  s 3 areas may re q u i re c l eanup acti v i ty 

but  p robab l y  do not req u i re deta i l ed s i te-spe c i f i c  

cont i ngency p l an n i ng . Any c l eanup  acti v i ty i n  an  

s 3  area  wo u l d  be  a i med s i mp l y  at remova l  and  d i sposa l  

o f  the  o i l by whatever  means  avai l ab l e .  Sp i l l s  i n  

these  areas s h o u l d  not rece i ve p r i o r i ty for  c l eanup  

i n  the case  o f  a mas s i ve sp i l l  i nvo l v i ng l arge sect i o n s  

o f  p i pe l i ne .  Any restorat i on that d o e s  occur  wo u l d be  

o f  natura l  o r i g i n and  not a re s u l t  o f  any p l anned  

acti v i t i e s .  

The ana lys i s  and  grap h i c s ummary i s  de s i gned t o  prov i de the bas i c  

e n v i ronmental  i n fo rmat i o n  fo r the  deve l opme nt o f  a funct i o na l  o i l sp i l l  

respo n s e  p l an .  I ncorporated i n  s u c h  a p l an ,  the  ana l ys i s  wo u l d add i 

t i o na l l y  p ro v i de the  p i pe l i ne operator o r  emerge ncy re sponse  coordi nator 

wi th a q u i c k ,  easy reference to manage p i pe l i ne emergenc i e s .  

E - 9  



4 .  State- o f- th e-Art Sp i l l  Tec hno l ogy 

Any over l and  p i pe l i ne ,  regard l e s s  o f  the  e n g i nee r i ng  s op h i s t i cati o n  

o r  t h e  te rrai n traversed , i s  s u s cept i b l e t o  s ome degree o f  l eakage o r  

breakage a t  any po i nt a l o ng  i ts l ength . Wh i l e  t h e  p robab i l i ty o f  an  

i nc i dent  i s  extreme l y  l ow ,  the  l o s s  v o l umes can  be  l arge and  the  a s s o

c i ated e n v i ro nmental  damage exte n s i ve .  F or  th i s  reaso n ,  i t  i s  n eces sary 

to cons i de r  eme rgency s p i l l  contro l  acti on s . Th i s  i s  n orma l l y  done  by 

prepar i ng  an  o i l s p i l l  cont i ngency p l an - - a p l ann i ng document des i gned 

to prov i de spec i f i c  i nstruct i o n s  and  o rgan i zat i o n  to reduce  the effects  

of  an o i l sp i l l .  A p rope r l y  p repared conti ngency p l an pro j e cts the  path 

and  mechan i sm o f  e ffects du r i ng  a s p i l l  and  p re s e nts a p l an for  e n v i ron

me nta l l y  acceptab l e  and  cost-e ffecti ve c l eanup d i sposa l  and  re s torat i o n  

operat i o n s . Dev e l opment o f  an operat i o na l  cont i n gency p l an i s  beyo nd  

the s cope o f  th i s  study .  Howeve r ,  a perspect i ve o n  the  s tate- o f- the- art 

i n  s p i l l  contro l , c l eanup , d i sposa l , and  re storat i o n as  app l i cab l e  to 

the cond i t i o n s  e ncountere d  a l o n g  the proposed  p i pe l i ne corr i do r  i s  

prese nted be l ow .  

a .  Contro l  Act i o n s  

Spi l l s  i nto Water  C o urs e s . C o n s i derab l e  research  has b een  

done  o n  the  deve l opment o f  o i l - co ntai nme nt  booms  and  other  barr i e r  

sys tems . G e nera l l y ,  these  sys tems , i f  p rope r l y  dep l oyed , prov i de 

e ffect i ve contai nme nt  i n  c u rrents  up to l to 1 . 5  knots . At greater  

c u rre nt ve l oc i t i e s o r  when  o ver l oade d ,  booms can  be expected to  fa i l .  

Tes t  app l i cat i o ns  i n  the  Ca l i fo rn i a  Aqueduct s ugge s t  that re sponse  t i me 

re q u i reme nts  and  f l ow performance are wi th i n  rea l i s ti c l i m i ts fo r wate r 

courses  s uch  a s  the  Cooa l i nga Aqueduct for  most  comme rc i a l booms . 

S ho u l d a s p i l l  co ntam i nate one  o f  the  many i nte rm i tte nt wate r 

courses  d ur i ng  a per i od  o f  f l ow ,  u s e  o f  conve nt i o na l  booms wou l d p rob

ab l y  be i mpracti ca l . F l ow rate s i n  such  streams and  r i vers  are ge nera l l y  

i n  exc e s s  o f  the  f u nct i o na l  l i m i ts for  any booms and  the  topography 
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makes i t  i mpo s s i b l e  to p hys i ca l l y  p l ace  the  booms . T h e  p redomi nance  o f  

f l oati ng debr i s a n d  the  s ha l l ow geometry o f  the  c h a n n e l  b e d s  further  

l i mi t the  effect i venes s  o f  standard booms . Under  such  cond i t i o n s , use  

o f  earthen barr i e rs i s  s i m i l ar l y  i mp ract i ca l . T he  o n l y p ract i ca l  c on

tai nment procedures  i nvo l ve the  i mp rov i s at i o n o f  permeab l e  fe nces  ( i . e . , 

p l ac i ng a cyc l one  fence  across  the  s tream) that contai n a s o rbent/ 

f i l te r i ng mater i a l s u c h  as  s traw . 

Sp i l l s onto  Land - - Hor i zo ntal  F l ow .  Contai nment o f  l a nd  

sp i l l s  i s  conducted through  rap i d  con struct i o n  o f  berms and  d i ke s ( e . g . , 

earthen  sandbag ) . 

Spi l l s  o nto Land - - Perco l at i o n i nto So i l .  Research  i s  c u r

rent l y  underway to deve l op agents that may be  i nj ected u nderground , 

thereby form i ng i mpermeab l e barr i ers . C o n s i derat i o n  o f  the  s o i l type  

and grou nd-water c haracte r i s t i c s  a l o ng  the  prop o s ed ro ute s uggests  that 

l i tt l e  potent i a l  ex i sts  for  damage to the  aq u i fer  as a re s u l t o f  o i l 

spread i ng underg ro und  . 

b .  C l eanup  Act i o n s  

O i l - o n-Wate r .  F o r  those  areas eas i l y  acc e s s i b l e  a l ong  t h e  E l k 

H i l l s/Coa l i nga P i pe l i ne ( i . e . , Coa l i nga Aqueduct ) , the mo s t  p ract i ca l  

mechan i sm o f  recovery wo u l d  emp l oy e i ther  vac uum truck  systems ( s ep ti c 

tan k pumpers ) o r  tan k trucks  eq u i pped w i th p ump s .  The o n l y  spec i a l  

attac hment necess ary for u s e  o f  these  l oca l l y avai l ab l e  p i ec e s  o f  equ i p

ment i s  a s i mp l e ,  f l atte ned s u ct i o n  head neces sary to keep the recove red 

o i l /wate r rat i o  as  l ow as po s s i b l e .  Tan k l oads o f  recovered mate r i a l  

are eas i l y tran s�orted to reproce s s i ng  o r  d i sposa l  fac i l i t i e s .  

I n  those  areas that are not eas i l y  acce s s i b l e ,  l i tt l e acti o n  

c a n  be taken wi thout  i nc urr i ng  add i t i ona l  e n v i ronmental  damage . These  

areas  are  norma l l y  steep i n  grad i ent and  wo u l d  u ndergo s i g n i f i cant 

f l u s h i ng by natural  p roce s s es . I n  the event o f  a sp i l l  ente r i ng  such a 
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reac h , p rov i s i o n s  s h o u l d  be  made fo r contai n i ng and recove r i ng  o i l at 

the f i rst  downstream po i nt of acce s s .  

O i l - o n - Lan d .  T h e  vac u um tec h n i que  o u t l i ned  above c a n  b e  

emp l oyed  o n  dry sp i l l s  where poo l s o f  o i l occ u r .  I n  mo st  cases , howeve r ,  

o i l wo u l d  soak  i nto the  s o i l s  o r  form a l aye r that i s  too th i n  for  re

covery i n  th i s  fas h i o n .  Remova l  o f  o i l y  so i l  can  b e  accomp l i s hed  by 

hand o r  w i th cons truct i o n eq u i pment as d i ctated by the  nature of the 

area co ntam i nate d .  I n  fa i r l y  l ev e l  areas u s e  o f  e l evat i o n  s c rapers  i s  

re comme nde d .  Depths  o f  c ut can  be contro l l ed to remove a m i n i mum amo unt  

o f  s o i l thereby keep i ng the  recontam i nat i o n potent i a l  to a m i n i mum . 

Moto rgrade rs , b u l l dozers , and  other  con struct i o n e q u i pme nt can  a l s o  be  

emp l oye d  b ut tend  to  be  l e s s  e ff i c i ent  and  may sp read co ntam i nati o n .  

I n  roc ky areas o r  streambeds , l i ght eq u i pme nt o r  even  manua l  

l abor  may be  req u i red to  reduce unnece s s a ry remo va l  o f  c l ean  s o i l and  to 

prevent  the penetrat i o n  of o i l deeper  i nto the s o i l p ro f i l e .  F i na l  

p o l i s h i ng  o f  s u c h  areas  wo u l d  p robab l y  req u i re s a n d  b l as t i n g .  

c .  D i sposa l  

A var i ety o f  pos s i b l e  means  o f  d i sposa l  o f  o i l and  o i l 

co ntami nated mate r i a l  are p o s s i b l e .  I n  te rms o f  decreas i ng pract i ca l i ty 

they i nc l ude : 

Rec l amat i o n .  I f  o i l i s  recove red i n  a s u ff i c i ent  quant i ty and 

i s  re l at i ve l y  free from wate r and debr i s ,  rec l amat i o n  at an app rop r i ate l y  

equ i pped petrochem i ca l  fac i l i ty may b e  pos s i b l e .  I n  a l mo st  any case , 

howeve r ,  rec l amat i o n rep resents  o n l y  a part i a l  s o l ut i o n .  U nde r l y i ng  

co ntam i nated s o i l  wo u l d req u i re add i t i o na l  treatme n t .  

Landf i l l i ng .  Depend i ng o n  app roval  o f  state and  l oca l  o f f i 

c i a l s ,  i t  may be  pos s i b l e  to d i spose  o f  smal l quant i t i e s o f  o i l 

co ntam i nated deb r i s i n  mu n i c i pa l  l andf i l l s .  I n  the event  o f  l a rge r 
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sp i l l s ,  l andf i l l  capac i t i e s ,  p hy s i ca l  characte r i st i c s , and  d i sposa l  

req u i rements  o f  some  mu n i c i pal  fac i l i t i e s may prevent the d i sposa l  o f  

recovered c i l there . Spec i a l l andf i l l s  may be req u i red by statute for 

d i sposa l  of  the  o i l ( i n  parti c u l a r ,  p l aceme nt o f  the f i l l  s i te on 

i mpermeab l e  s u b so i l s  or  format i o n s ) . 

C u l t i vati o n .  Land- sp read i ng and/or c u l t i vat i o n  have been  u sed 

for the d i sposa l  o f  sp i l l e d o i l  and c ontami nated s o i l . P r i mary p ro

cesses  i nv o l ved  i nc l ude i ncreased  expo s u re to o i l ,  o i l - degrad i n g  bacter i a 

found  i n  the  s o i l c o l umns , and  i ncreased  vo l at i l i zati o n .  Wh i l e  p l ants 

have been  grown i n  c u l t i vated d i sposa l  areas w i th i n 6 months , l i tt l e 

i s  known ab out  the movement o f  re s i dua l  mate r i a l s through  the  s o i l and  

uptake o f  o i l fract i o n s  by p l ants . Add i t i ona l l y , s i gn i f i cant quanti t i e s  

of  a i r p o l l utants wo u l d be  emi tted i n  the  event o f  l arge r sp i l l s .  

D i sposa l  by B u r n i ng/Pyro l ys i s .  Actual  b urn i ng may be  tech

n i ca l l y  feas i b l e but  unacc eptab l e  from an a i r po l l ut i o n  standpo i nt .  

Wi thout c o n s i de r i ng  p roxi m i ty to a pyro l ys i s  u n i t ,  d i sposa l  by th i s  

method wo u l d probab l y  be  i mpract i ca l  because  o f  s i ze and  co ncentrat i o n  

o f  s o l i ds .  

C hem i ca l  C l ea n i ng .  P ortab l e dev i ce s  capab l e o f  chemi ca l l y  

proces s i ng sand  .have been  dev i s ed  and  teste d .  T h e s e  dev i ce s  are , u n for

t u nate l y , c o st ly  to operate and l i m i ted i n  capac i ty .  

d .  Res torat i o n  

So i l .  R estorat i on  may be  req u i red  i n  areas where i mportant 

vegetat i o n  i s  removed  dur i ng c l eanup . S i nce s o i l prof i l e s i n  ar i d and  

s em i ar i d re g i on s  can  be t h i n ,  rep l aceme nt o f  topso i l  i n  s ome areas may 

be req u i re d to re store the  o r i g i na l  vegetati o n .  S uch  acti o n  can  i nv o l ve 

exte n s i v e earthmov i ng expenses  and  may i mpact the borrow area . 
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Vegetati o n .  Depend i ng o n  the  nature o f  the c l eanup damage and 

the  cond i t i o n  of  the  s urround i ng area , revegetat i o n can  b e  conducted i n  

severa l  fas h i o ns . The s i mp l e s t  o f  these  i s  natural  revegetat i o n .  I f  

adeq uate s o i l  and  so i l  n utr i ents  are ava i l a�l e ,  the  d i s t urbed  area 

s h o u l d genera l l y  recover rap i d l y  by natural reseed i ng .  I f  i t  s eems 

des i rab l e to arti f i c i a l l y  augme nt  the  re seed i ng , or i f  a rare p l ant  

commun i ty i s  total l y  removed , a var i ety o f  mechan i ca l  s ee d i ng/p l ant i ng  

dev i ces  o r  hydro s eeders  a re avai l ab l e .  

W i l d l i fe .  I t  i s  doubtfu l  that re storat i o n o f  wi l d l i fe wo u l d 

be  requ i re d .  M i g rat i o n  back  i nto a d i sturbed  area s ho u l d b e  rap i d  

prov i d i ng the  requ i s i te hab i tat i s  ava i l ab l e .  
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l .  Structural  Sett i ng  

Appe nd i x F 

Se i sm i c Hazards 

The  geo l og i ca l  structure a l ong  the so uthwe stern  marg i n  o f  the  San  

Joaqu i n  Va l l ey i s  domi nated by  the northwe st-trend i ng San  Andreas  fa u l t  

zone . The  San  Andreas fau l t i s  a recogn i zed  maj or  p l ate- tecto n i c b o u ndary 

a l ong  wh i c h predom i nant l y  ho r i zonta l , r i ght- l ateral  moti o n s  occur .  The  

l a nd  we st  of  the fau l t  i s  gradua l l y  mov i ng no rthwe stwa rd re l at i ve to the  

N orth Ame r i can  cont i nent .  

The  project  area roug h l y  paral l e l s  the  San Andreas fa u l t zone  at a 

d i stance vary i ng between about  1 0  and  1 8  m i l e s to the northeast  o f  i t  

( F i g .  F - 1 ) .  W i th i n  the  Temb l o r  and  D i ab l o ranges that l i e between  the  

fa u l t  zone  and  the p i pe l i ne ,  bedd i ng  p l anes , f o l ds , and a netwo rk  of  

bedroc k fau l ts have marked paral l e l i sm to the San  Andreas fa u l t ,  s ug

ges t i ng  a genet i c re l at i o n s h i p .  Howeve r ,  n o  recent l y  ac t i ve fau l t s  have 

been reported i n  these ranges ( J e n n i ngs , 1 975 ) .  

A d i scont i n u o u s  tre n d  o f  a nt i c l i na l  fo l ds paral l e l s  the  mai n p i pe

l i ne route o n  i ts northeast s i de .  These  fo l ds are expre s sed  topograp h i 

ca l l y  as  a s e r i e s  o f  l ow r i dges  from E l k H i l l s  to the  Kett l emen H i l l s . 

I n te n s i ve  i n vest i gat i o n s  i n  con j u nct i on  wi th o i l exp l o rat i o n  i nd i cate 

that fo l d i ng has b e e n  produced by ge o l og i ca l l y  youth fu l  and pos s i b l y  

cont i n u i ng  deformat i o n .  Severa l  fau l ts a s s oc i ated wi th the  E l k H i l l s 

a nt i c l i ne are be l i eved  to have fo rmed i n  Q uate rnary t i me , o r  wi th i n  the  

l a st  1 . 5  to 2 m i l l i o n years (Woodr i ng  e t  a l . , 1 940 ) .  The  fau l ts approach 
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to w i th i n  ha l f a m i l e  we st  of  the  p i pe l i ne ro ute near M . P .  1 0  ( Append i x  C ) . 

Howeve r ,  there  i s  no e v i dence  that these  fau l ts wo u l d  c o n st i tute a 

rupture hazJrd to the p i p e l i ne . 

Moderate se i s m i c  act i v i ty has recent l y  been  recorded i n  the  Kett l e

man H i l l s .  Th i s  s e i sm i c i ty may be  a s soc i ated w i th act i ve tecto n i c f o l d

i ng a l o ng the  we stern  marg i n o f  the  San Joaqu i n  Val l ey .  The earthquake 

mag n i tudes  i n  the Kett l eman H i l l s  area appear to be  i n s u ff i c i e nt to 

produce  s i gn i f i cant s u rface rupture s .  

A c l o se  a s s oc i at i o n between  fau l t  movements and  earthquake occur

rence i s  recogn i zed i n  Ca l i forn i a . The  s i ze o f  the grou nd- s u rface rup

ture i s  re l ate d to the  magn i tude of  the  assoc i ated earthq uake . Large , 

s ha l l ow earthq uake s  p roduce  l arge ruptu re s .  Mode rate earthquakes o f  

mag n i tude 5 t o  6 produce  smal l s u rface d i s p l acements , and  sma l l earth

quakes  produce  none . 

Act i ve nons e i sm i c  fau l t creep i s  occurr i ng a l o ng the  B uena V i sta  

fau l t about  5 m i l e s s o uth o f  the  E l k H i l l s  e nd  of  the  p i pe l i ne ( F i g . F - 1 ) . 

The s e n se  o f  mot i o n i s  thru s t i ng towards the  so uth on  an a l most  eas t-west  

tre nd i ng  fau l t .  Th i s  fau l t trace doe s  not i ntersect  the  proposed  route , 

the refo re i t  i s  not c o n s i dered to be  a hazard to the  p i p e l i ne . 

Some of  the  other fa u l ts s h own i n  F i gure F - 1  have v i s i b l e  topo

grap h i c  expre s s i o n .  However , they do not cro s s  the p i pe l i ne ro ute and  

none of  them  have  been  reported to  be  act i ve ( Jen n i ngs , 1 97 5 )  . 

a .  Se i sm i ca l l y- I nduced G ro und  Fa i l u res  

The  occu rrence o f  s e i sm i ca l l y- i nduced ground  fa i l ure depe nds  

upon  the ground  cond i t i on s  a s  we l l  as the i nte n s i ty and durat i on  of  

se i sm i c  s hak i ng . The  cond i t i o n s  on  the  ta n k  farm s i te s  and  p i pe l i ne 
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route are favorab l e to stab i l i ty du r i ng  strong  s hak i ng  owi ng  to near l y  

f l at topography , a l ow groundwater tab l e ,  and ge nera l l y  we l l - compacted 

foundat i o n  mate r i a l s .  The  maj o r i ty of the  route i s  u nder l a i n  by gran u l ar 

a l l uv i um o f  H o l ocene  age ( l e s s  than about  1 0 , 000 years ) .  Approxi mate l y  

2 0  percent  o f  t h e  route wo u l d  b e  founded  o n  wea k l y- l i th i f i ed  s ed i mentary 

roc ks o f  the  Tu l are Format i o n  o f  P l e i stocene  age , based  o n  the geo l og i c  

map s o f  D i bb l ee ( 1 97 3 )  and  J e n n i ngs and  Strand ( 1 9 58 ) .  

Lands l i d i ng .  Strong  earthquakes  character i st i c a l l y  tr i gger 

many l and s l i de s  and  rockfal l s  o n  s l op i ng and  steep h i l l s i des . S atu ra

t i o n o f  the gro und  from ra i n fa l l or spr i ngs can i ncrease  the  s u s c ept i 

b i l i ty to gro und  fa i l u re .  

The  E l k H i l l s/Coa l i nga route  i s  notab l y  free o f  topograp h i c  

re l i e f capab l e  o f  produc i ng l ands l i de s . I n  add i t i o n , the  preva i l i ng  

sem i - a r i d weather c o nd i t i o n s  make s o i l saturat i o n  a rare  occurrence . 

M i nor  l ands l i de hazards  may ex i st  i f  th ere are undercuts  or  steep banks  

a l o n g  the many i nterm i ttent stream was h e s  that  i ntersect  the  p i p e l i ne 

• 

• 

• 

• 

• 

ro ute . e 

V i b ratory Dens i f i cati o n .  When  s o i l s  are stro n g l y  v i b rate d ,  

they may exper i e nce  a l o s s  i n  v o l ume w i th c on s equent  s u b s i dence  o f  the  

gro und  s u rface . S u b s i dence  i s  rap i d  and  u s u a l l y  uneven  due  to hete ro

gene i ty w i th i n  the  s o i l l ayers . Gran u l ar s o i l s  o f  l ow den s i ty are 

part i c u l a r l y  s u s c ept i b l e to dens i f i cati o n .  

Areas o f  pos s i b l e  s o i l compact i o n occ u r  near  t h e  E l k H i l l s  e nd  

o f  the  p i pe l i ne and  at  about  l m i l e  n o rtheast o f  M . P .  1 7  ( Append i x  C ) .  I t  

i s  n o t  known i f  the s e  areas are a l so  s u scept i b l e t o  s e i sm i c  ground  

fa i l ure s .  No  dens i f i ab l e s o i l s  have  been  i dent i f i ed affect i ng  the  p i pe

l i n e route i tse l f . 
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L i quefact i o n and  L u rch i ng . L i q u efact i o n  i s  the  momentary 

transformat i o n  of  s o i l from a s o l i d  state to a l i q u i d  state d ur i ng  

v i b ratory gro und  mot i o n .  The  s o i l then  s u ffers  a catastrop h i c l o s s  of  

bear i ng s tre ngth . L u rc h i ng i s  a spec i a l case  of  l i q uefact i o n  i n  wh i c h 

l ev e l  gro u nd moves  l ateral l y  toward an  unco n f i ned  s u rface s u c h  a s  a 

cana l  o r  stream b a n k .  

I n  o rde r f o r  l i q uefact i o n to occ u r , the  s o i l s  m u st  be satu

rate d .  I n  add i t i o n , t h i s p henomenon  i s  restri cted t o  sandy s o i l s  hav i ng 

l ow den s i ty and l ow c l ay content .  S u c h  a comb i nat i o n  o f  gro u nd water  and 

s o i l  cond i t i o n s  has not  been  i dent i f i e d  a l ong  the  p i pe l i ne route b ut  may 

be  found  to o cc ur  l oca l l y  d u r i ng  future exp l o rat i o n .  The potent i a l f or  

s o i l l i q u e fact i o n i s  smal l ,  b ut  i f  l i q ue f i ab l e  s o i l s  are encou ntered the  

hazard can  b e  m i t i gated by  adeq uate des i g n .  

b .  S e i sm i c Events  and Fo rces  

The  s e i sm i c  sett i ng o f  the  E l k H i l l s/Coa l i nga a l i gnment i s  

i l l u strated i n  F i g u re F- 2 .  T he ep i centers  are of  earthquake s  o f  magn i 

tude 3 . 5 and  greater that occu rred betwee n 1 932  and  1 97 4 .  The  ep i centers  

we re comp i l ed from  earthq uake cata l ogs  for  s o uthern  Ca l i fo rn i a  ( Ca l i f

o r n i a I ns t i tute of  Techno l o gy , 1 976 ) , n orthern  Ca l i forn i a  ( Un i ve rs i ty of  

Ca l i fo rn i a ,  B erke l ey ,  1 97 6 ) , and  the  central  Ca l i fo rn i a  coasta l  reg i o n  

( Gawthrop , 1 9 7 5 ) . The  f i rst  two catal ogs , wh i c h we re p rov i ded  o n  magne

t i c tape , are updated vers i o n s  of catal ogs  p ub l i s hed  by H i l eman et a l . 

( 1 97 3 ) , and  B o l t and  M i l l e r ( 1 975 ) .  The comb i ned earthquake catal og i s  

probab l y  comp l ete down to mag n i tude 4 over  most  of  the  re g i o n  s hown i n  

F i g u re F - 2 .  

S u pe r i mposed on  the ep i center  map are fau l ts drawn from a 

Ca l i fo rn i a  D i v i s i o n o f  M i nes  and  Geo l ogy map ent i t l ed  1 1 Fau l t Map of  

Ca l i fo r n i a , 1 1 comp i l ed by  J e n n i ngs  ( 1 97 5 ) . A l l known act i ve fau l ts are 
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i nc l uded i n  the  category " Q uaternary fau l t , 1 1 ( i . e . , fau l t s howi ng  ev i 

dence  o f  s u rface d i s p l aceme nt d ur i ng the  past  2 m i l l i o n years ) .  Q uater

nary fau l ts and  maj o r  fau l t z one s  ( s evera l  fracture s )  are i nd i cated i n  

F i g u re F - 2  by l i ght  and  heavy l i ne s .  F a u l ts fal l i ng  i nto J e n n i ng ' s 

category " Pre-Quate rnary d i s p l acement"  are not  s hown o n  the  map , a l 

though  some o f  them may b e  act i ve . None  o f  the  mapped fau l ts c ro s se s  

t h e  a l i gnme nt . 

The  re l at i o n s h i p  between earthq uake occu rre nce  and  geo l og i c 

structure i n  the  so uthern Ca l i fo rn i a  reg i o n  has been  the  s u b j ect  o f  

n umero us  stud i e s , notab l y  by Al l en e t  a l . ( 1 96 5 ) . I n  s ummar i z i ng the  

re s u l ts o f  the i r  study ,  A l l en et  a l . conc l uded :  

O f  the  l arge h i sto r i c earthquakes  t hat  have been  assoc i ated 
w i t h  s u r f i c i a l fau l t d i s p l acements , most  and  pe rhaps a l l we re 
on maj o r  through-go i ng fau l ts hav i ng a p rev i o us  h i s to ry o f  
exte n s i ve Q uate rnary d i s p l acements . T h e  same re l at i o n s h i p  
h o l ds  for mo st  earthquake s  down to magn i tude  6 . 0 ,  b ut  smal l e r 
s h o c ks are much  mo re random l y  spread thro ughout  the  reg i o n , 
and  mo st  are not c l ear ly  as s o c i ate d w i th any mappab l e  s u r
f i c i a l fau l ts . 

The  fo rego i ng statements are i n  accord w i th the  h i sto r i c 

record o f  s e i sm i c  acti v i ty i n  the  reg i o n o f  the E l k H i l l s/Coal i nga 

Co nveyance Sy stem . The  l arge r h i sto r i c earthquake s  of the  reg i o n  are 

l i sted  i n  Tab l e  F- 1 .  As i de from the  1 885  Monte rey Cou nty earthq uake , 

and  some afte rshocks  o f  the  1 9 52 Kern C o u nty earthquake , the  l arger 

h i sto r i c earthquakes  o f  the  reg i on  have been  re str i cted to the  maj o r  

Q uaternary fau l t zones  ( i . e . , the  San  Andreas and  Wh i te Wo l f  fau l ts ) .  

The  propo sed  a l i gnment runs  s ub-paral l e l to the  San  Andreas fau l t  zone  

at  d i stances  ran g i ng  from 1 0  to 1 8  m i l e s .  At the i r neare s t  po i nts , t he  

P l e i to and  Wh i te Wo l f  fau l ts l i e app rox i mate l y  30  m i l e s south  and  so uth

east  of the E l k H i l l s Tan k Farm . 

As  seen  i n  F i g u re F- 2 ,  e p i centers  o f  smal l e r earthquake s  a re 

conce ntrated a l o ng  b ut not  re str i cted to the  maj o r  act i ve fau l t zones  . 
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Se i sm i c  act i v i ty o f  mode rate mag n i tude occurs  i n  the  reg i o n  betwee n  the  

San  Andreas  fau l t zone  and  the  western marg i n o f  the  San Joaqu i n  Va l l ey .  

Examp l e s o f  th i s  act i v i ty are the earthquake s equences o f  August  1 975  

near  Coa l i nga and  Lost  H i l l s ,  and  the  Kett l eman H i l l s  earthquakes  of  

January 1 976 . Ep i ce nte rs o f  these  earthquakes  do not appear on  the  

ep i center  map , wh i c h covers  the  pe r i od 1 932- 1 974 . The  ma i n s ho c ks of  

a l l t hree  sequences  we re o f  mag n i tude 4 . 9 .  D ur i ng the  mai n s hock  o f  the 

Coa l i nga sequence  on 2 August  1 9 75 , a peak acce l e rat i o n  of 0 .  1 3  was 

re corded nearby at the  P l easant  Val l ey P ump i ng P l ant ( U . S .  G eo l og i ca l  

S u rvey , 1 97 6 )  . 

These  recent earthquake s  are among  the l arge st  that have 

occu rred i n  the  reg i o n betwe e n  the  San  An dreas fau l t zone  and  the  western 

marg i n o f  the  San J oaqu i n  Va l l ey .  I n  the  framewo rk o f  the  conc l u s i o n s  

drawn by  A l l e n et  a l . ( 1 9 6 5 ) , l a rge earth q uakes  ( magn i tude 6 or  more )  

are not expected to occur  i n  the  reg i o n  traversed  by the  proposed  a l i g n

me nt . C o n s eque nt l y ,  these l oca l  earthquakes wh i l e  they m i ght  p roduce  

l oca l l y  strong  gro und  mot i o n  wo u l d not s ub ject  the  route to the  hazards 

o f  s i gn i f i cant  s urface rupture . A l s o , the l oca l  earthquakes  a l o ng  the 

a l i gnment con s t i tute a l e s s e r  s trong mot i o n  hazard than do l arger  events  

occ u rr i ng nearby o n  the maj o r  act i ve fau l t  zones , part i c u l a r l y  the San  

Andreas fau l t zone  . 

c .  Exp o s u re to Strong Ground  Mo t i o n  

A ca l c u l at i o n  was made i n  order t o  as se s s , i n  q uant i tat i ve  

te rms , the  expos ure  of  the proposed  a l i gnment to strong ground  mot i on  . 

The res u l ts o f  the  ca l c u l at i o n  are exp res s ed i n  terms o f  the  rate and  

p robab i l i ty o f  e�ceedance ( for  c erta i n t i me i nte rva l s )  o f  var i ou s  l eve l s  

o f  hor i zonta l  gro und  acce l e rat i o n  ( Tab l e  F- 2 ) . A l though  the  ca l c u l at i o n 

was made spec i f i ca l l y  for  the  E l k H i l l s  tan k farm s i te ,  the  re s u l ts 

s ho u l d  app l y  fai r l y  u n i fo rm l y  over  the l e ngth o f  the  proposed  a l i gnment 

and at the  Coa l i nga s i te .  Th i s  i s  because the  route runs  rough l y  para l l e l 
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to the  S an Andreas fau l t ,  and  the  s u rf i c i a l geo l ogy i s  fa i r l y  u n i form 

a l o n g  the  l e ngth o f  the  a l i gnme nt . 

I n  order to make s uch  a ca l c u l at i o n , d i str i b ut i o n  o f  s e i sm i c 

act i v i ty i n  t i me , space , and  magn i tude mu st  b e  reco rded a l o ng wi th the  

var i at i o n  o f  gro u n d  moti o n  amp l i tudes  re l at i v e  to earthquake magn i tude 

and  ep i c e ntral  d i s tance  ( o r  d i stance to the  rupture s u rface , i n  the  case 

of l arger earthquake s ) .  For  the  l atte r , the  re l ati on s  for  peak  ho r i 

zontal  gro und  acce l e rat i o n a s  g i v e n  by G ute nberg and R i c hter  ( 1 9 5 6 )  f or  

a l l uv i a l s i te s  i n  Ca l i fo rn i a  were adopte d .  P eak  acce l erat i o n  was  treated 

as a l og- normal l y  d i str i buted  quant i ty ,  w i th a geometr i c  s tandard dev i a

t i o n  of two . 

Max i mum magn i tudes  as s i gned  to the  maj o r  fau l t  z one s  were 

8- 1 /4 for the  San  Andreas , 7- 3/4 for  the  Gar l o c k  and  Wh i te Wo l f  fau l ts ,  

and  7 for  the  P l i eto fau l t ,  fo l l ow i ng  G re e n s fe l der  ( 1 974 ) . Earthquakes  

we re ass umed to  be  d i str i b uted random l y  i n  t i me and  a l o ng  the  l e ngths  o f  

t h e  fau l t s .  The  d i str i but i o n  o f  events  over  mag n i tude was taken to be  

where N i s  the  freque ncy o f  events  o f  mag n i tude M o r  more . Th i s  i s  t he  

va l ue  determ i ned by A l l en et a l . ( 1 9 65 )  for  the  Southern  Ca l i forn i a  

reg i o n as  a who l e .  

A n  ave rage rec u rrence i nterval  o f  200 years was as s umed for  

mag n i tude 8 earthquake s  o n  the San  Andreas fau l t betwe e n  C h o l ame and  

Caj o n  Pas s .  T h i s  i s  c o n s i stent  wi th  e s t i mate s by Wa l l ace  ( 1 97 0 )  and  

S i e h ( 1 976 )  deduced  from l o ng-term geo l og i c e v i dence . For  the  fau l ts i n  

Ke rn County ,  the same recurrence  i nterval  was a s s umed for  events  o f  

mag n i tude 7 o r  more . 
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A l l e n et a l . ( 1 965 ) p o i nted out  that the  h i sto r i c  record o f  

s e i sm i c i ty i s  too b r i e f  t o  e s tab l i s h va l i d  earthq uake recu rrence  expect

anc i e s , except perhaps fo r the  so uthern Ca l i forn i a  reg i o n as a who l e .  

I n  parti c u l a r ,  the  re l at i ve q u i e s cence , d ur i ng the  per i od  o f  i n s tru

mental  record i ng ,  of  the Gar l oc k fa u l t ,  and the  C h o l ame- Caj o n  Pa s s  

s egment of  the  San  Andreas  fau l t  (wh i c h was ruptured  i n  the  1 85 7  F ort 

Tej o n  earthq uake ) be l i e s  the i r  l ong-term acti v i ty .  

Wa l l ace  ( 1 970 ) i n  a s tudy o f  the S a n  Andreas fa u l t ,  prese nted 

ev i dence  fo r departures  of the  earthq uake occu rrence from randomne s s  i n  

t i me and  a l o ng  the  l e ngth o f  the  fau l t . T hu s , the  a s s umpt i o n  o f  random

ne s s  u s ed  i n  the c a l c u l at i o n  may not be  app l i cab l e . Howe ve r ,  c u rrent 

i n fo rmat i o n  i s  not  s u f f i c i e nt  to demo nstrate that the  a s s umpti o n  w i l l  

l ead to b i ased  e s t i mate o f  ground-mo t i o n  recu rre nce . 

The  re s u l ts o f  the  ca l c u l at i o n  fo r the  E l k H i l l s  Te rm i na l , 

l i sted  i n  Tab l e  F- 2 ,  are compared w i t h  the  data recorded at Taft d u r i ng  

the  past q uarte r- century .  Taft i s  s i tuated  about  6 m i l e s to the  s o uth

we s t  o f  the  E l k H i l l s  tan k  farm s i te .  The  l a rgest  acce l e rati o n s  at Taft 

we re reco rded d u r i n g  the Ke rn County earthquakes  o f  1 95 2 .  Two o f  the  

l a rge s t  afte rshoc ks , fo l l owi n g  the  ma i n s hoc k by o n l y  a few ho urs , we re 

not recorded because  they occu rred before the  acc e l erograp h s  we re re s et .  

For  t h e s e  events , acc e l e rat i o n s  were e s t i mated o n  t h e  bas i s  o f  the  

record i ngs  o f  two s u b s eq uent  afte rshoc ks of  s i m i l ar mag n i tudes  and  

l ocat i o n s . 

The  Taft data are q u i te s i m i l a r to the  re s u l ts  o f  the ca l c u l a

t i o n  fo r the  E l k H i l l s  ta n k  farm s i te .  T h i s  s i m i l a r i ty i s  s omewhat 

fo rtu i to u s  i n  the s e n s e  that , acco rd i ng to the c a l c u l at i o n , earthquake s  

o n  the S a n  Andreas fau l t  are by far the  dom i nant  cause  o f  ground  moti o n , 

wh i l e  the  Taft data are dom i nated by the  Kern Co unty earthquake s .  T h i s  

s e rves  to i l l u s trate that events  over  a few decades may d i ffer  co n s i d er

ab l y  from what i s  expected o n  the b as i s  o f  a l ong- term ave rage . 
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At any po i nt o n  the  proposed  ro ute , the  expected peak  hor i zon

tal  gro und  acce l e rat i o n  for  a quarter- century per i od  i s  0 .  1 5g to 0 . 2 g .  

The  mo st  l i ke l y  c a u s e  of  th i s  l ev e l  o f  ground  mot i o n  wo u l d be  an earth

quake o f  mag n i tude 6 to 7 o ccurr i ng o n  the  San Andreas fau l t . I n  a 

ha l f-century i nte rva l , the  expected peak  hor i zonta l  ground  acce l e rat i o n 

i s  abo ut  0 . 3g ,  and  wo u l d mo s t  l i ke l y  be  due  to an event  o f  magn i tude 7 

to 8 o n  the  San Andreas fau l t .  As s hown i n  Tab l e F- 2 ,  the  ca l c u l at i o n  

i nd i cates that t h e r e  i s  a pos s i b i l i ty that peak  h or i zonta l  ground  acce l e ra

t i o n s  as  l arge as l g  cou l d be caused  a l o ng  the a l i gnment i n  the event  o f  

a maj o r  earthquake o n  t h e  S a n  Andreas  fau l t . T h i s  e st i mate i s  n o t  based  

d i rec t l y  o n  acce l e rog rap h data , wh i c h are l ac k i ng for  d i stances  w i t h i n 

25  m i l e s o f  fau l ts produc i ng earthquake s  o f  magn i tude 7 and  above . 

Howeve r ,  the  e s t i mate i s  c o n s i stent  w i t h  the extrapo l at i o n  o f  ex i s t i n g 

data for  smal l e r earthquake s  recorded  i n  the near and  far f i e l d ,  and  for  

maj o r  earthq uake s  reco rded i n  the  far  f i e l d . 

2 .  I mpacts 

The  s e i sm i c i mpacts re l ated to the  proposed E l k H i l l s/Coa l i n ga 

Conveyance System may be  d i v i de d  i nto two catego r i e s :  i mpacts of the 

project  upon the ex i st i ng  s e i smo l og i c  reg i me and i mpacts of the s e i s 

mo l og i c  re g i me upon  the  project . The  f i r st  case  i n c l udes  pos s i b l e 

changes  i n  the  l ev e l  o f  s e i sm i c hazards due  to the  acti v i t i e s o f  man . 

For  examp l e ,  u nconf i ned  pump i ng  o f  f l u i ds ,  under  h i gh pres s ure , i nto 

stre s s e d  zones  of roc k  may contr i b ute to earthq uake occurre nce . Heavy 

s urface l oads or of extracti o n  of f l u i ds from the  s u b s u rface co u l d a l s o  

contr i b ute t o  the  seve r i ty o f  s e i s m i ca l l y- i nduced  c o l l ap s e .  The p roposed  

fac i l i t i e s  wo u l d not  i nv o l ve co nce ntrated s u rface l oad i ng  o r  s u b s urface 

f l u i d  i nj ect i o n  and extract i o n .  There fore s e i smo l og i c  i mpacts  of  th i s  

k i nd  wo u l d be  neg l i g i b l e . 

I mpacts o f  the s e i smo l og i c re g i me upon  the  project  fac i l i t i e s wo u l d  

re s u l t from earthqua ke occurrence and fau l t mot i o n s  that i nte rfe re w i th 

the safe and  e ff i c i e nt  operat i o n , structural  i ntegr i ty ,  and  ae sthet i c  
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appearance  o f  the fac i l i t i e s . S e i s m i c i mpacts can  range from s evere  and  
' 

wi despread to m i n or  and  l oc a l i zed .  An examp l e  o f  a m i n or  i mpact wo u l d 

be  a s e i s m i cal l y- i nduced  l ands l i de that d i d not damage , b ut a l te re d , the  

appearanc e  and  future  s tab i l i ty o f  a f i l l  s l ope . 

a .  Construct i o n  Impacts 

The  i mpact o f  the  fac i l i t i e s  upon  the  s e i smo l og i c regi me wo u l d 

be  neg l i g i b l e .  The  gro und  s urface l oads i mposed by the  faci l i t i e s  wou l d  

not affect the  s o i l b e l ow depths  o f  a few tens o f  fee t .  Load i ng  e ffects 

upon  the  under l y i ng  s o i l wo u l d be  even l es s  s i nce  the  p i pe l i ne i s  p r i mar i l y  

b u r i ed  a l o ng  i ts e nt i re l ength . M i n or  red i str i b ut i o n  o f  the  s urface 

s o i l s  may res u l t from tre n c h  and  fou ndati o n  cons truct i o n ; howe ve r ,  t h i s 

wo u l d not res u l t i n  s i gn i f i cant add i t i ona l  s u rface l oads . B erms wo u l d 

b e  cons tructed w i t h  s u ff i c i e nt s i de-wa l l s l ope i n  order  to d i str i b ute 

the  we i ght  o f  f i l l  over a l arge area and to mai ntai n the  s trength o f  the 

b e rm .  

I mpacts o f  the  s e i smo l og i c e n v i ronment  upon  t h e  proj ect  fac i l i 

t i es  are c o n s i dered to have a genera l l y  l ow hazard l eve l . T h i s i s  d ue  

to the  d i stance  betwee n  the  faci l i t i e s  and  maj o r  acti ve  fau l ts and  to  

the  near l y  f l at topograp hy , genera l l y  compact gran u l ar  s o i l s ,  and  a l ow 

grou ndwater tab l e  wh i c h  affo rd favo rab l e  fo u ndat i o n  c o nd i t i on s  a l o ng  the  

p ropo sed  r i ght- of-way . 

Lands l i de s .  The  add i t i ona l  forces i mposed  o n  s l op i ng ground  

by strong  earthquake s  may cause  l ands l i d i ng .  Steep natura l s l opes  are 

notab l y  absent  a l o ng  the  Coa l i nga ro ute and  con struct i o n o f  cut-and- f i l l  

s l opes  i s  not  anti c i pated .  M i n or  l and s l i de hazard may exi s t  i f  there 

are steep banks a l o ng  the  i nterm i tte nt  s tream washe s  that i ntersect  the  

p i pe l i ne route . Any s l opes  that affect the  p i pe l i ne wo u l d b e  l a i d  back  

to  a s afe ang l e dur i n g  construct i o n .  Therefore the  i mpact due  t o  s e i s 

mi ca l l y- i nduced l ands l i de s  s h o u l d b e  l ow .  
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L i quefact i o n  a n d  L urc h i ng. L i q uefact i o n  occurs  i n  saturated 

sandy s o i l s  hav i ng l ow dens i t i e s and  l ow c l ay c o nte n t .  T h e s e  cond i t i o n s  

have n o t  b e e n  found  a l ong  t h e  p i pe l i ne route . Howe ve r , i f  areas o f  

l i q ue f i ab l e  s o i l s  a re e n co u nte re d ,  l i q u efact i o n  hazard wo u l d be  m i t i gated 

by s o i l s  i nvest i gati o n  and  foundati o n  de s i gn adeq uate to re s i st  f l otati o n , 

o verturn i ng ,  and  sett l eme nt .  M i m i ma l  i mpact due  to l i q uefact i o n  and  

l u rc h i ng i s  expected a l ong  the  co nveyance  system . 

D e ns i f i c ati o n .  G ranu l ar s o i l s  may be  den s i f i ed by strong  

v i bratory ground  mot i o n s . The  re s u l t i ng s u b s i de nce  expe ri e nced  at the  

ground s urface i s  rap i d  and  u neven  due  to the  var i ed nature o f  gran u l ar  

s o i l s . D en s i f i cati o n  i s  not  expected to have  a s i gn i f i cant  i mpact upo n 

the  E l k H i l l s/Coal i nga P i pe l i ne because  o f  the  genera l l y  we l l - compacted 

nature o f  the  a l l uv i a l s o i l s  a l o ng  the  p i p e l i ne ro ute .  I f  den s i f i ab l e  

s o i l s  are e ncounte re d , s u scept i b i l i ty to th i s  ki nd  o f  s ub s i de nce  wou l d  

b e  a s s e s s e d  by s o i l s  i nvest i gati ons . Appropri ate mea s u re s  wo u l d then  be  

taken  to i n s u re that  damage to the  p i pe l i ne does  not occur  i n  the  event  

o f  s uc h  a s o i l fai l u re . 

b .  Operat i o na l  I mpacts 

Operat i o n  o f  the  p i pe l i ne i nv o l ves  the  act i o n  o f  p umps at 

severa l  l ocati ons  and the  moveme nt  o f  o i l through  the  p i pe .  T he se  

acti v i t i e s  wou l d have  no e ffect upon  the  s urro u nd i ng s e i sm i c  e n v i ron

me nt .  

The  s e i sm i c i mpacts u pon  the  p i pe l i ne c o n s i dered h ere i nv o l ve  

p ermanent  ground  de format i o n .  These  hazards wo u l d be  present  a t  a l l 

t i mes , b u t  the mo st  s i gn i f i cant  i mpacts wo u l d be  upon  the  ope rati o na l  

phase  . 

G round Ruptu re . The  occu rrence o f  a damag i ng e arthquake i s  

often  acc ompan i ed  by ruptures o f  the ground  s u rface a l o ng  the  causat i ve 
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fau l t  z o n e .  Structu res  l ocated o n  an act i ve fau l t  trace may be  s ub j ected 

to l arge d i fferent i a l  moveme nts . T here i s  no p ract i ca l  way to des i gn 

r i g i d structures  aga i n st  th i s  k i nd o f  deformat i o n .  Howeve r , p i pe l i ne s  

c a n  be effect i ve l y  de s i gned  t o  p rotect them from ruptu re at fau l t  c ro s s 

i ngs  by p ro v i d i ng f o r  add i t i o na l  f l ex i b i l i ty .  R i g i d  structure s  s uc h  a s  

p ump stat i o n s  a n d  foundat i o n foot i ngs  s ho u l d not be p l aced  on  a fau l t  

trace that may rupture i n  an earthq uake . 

The  San  Andreas fau l t  i s  the  maj o r  earthquake- generat i ng fau l t  

i n  the v i c i n i ty o f  the  p i pe l i ne route . The fau l t  tre nds approxi mate l y  

paral l e l to the  p i p e l i ne a t  d i stances  greater than 1 0  m i l e s .  Therefore 

the San  Andreas fau l t wo u l d  not c o n st i tute a fau l t rupture  hazard to the 

p i pe l i ne .  No  h i s to r i ca l l y  act i ve fau l ts have been repo rte d c ro s s i ng  the  

E l k H i l l s/Coa l i nga a l i gnme nt . Th i s  conc l us i o n i s  based  o n  the fau l t  

map s comp i l ed by D i b b l ee ( 1 9 7 3 )  and  J e n n i ngs ( 1 975 ) .  

Tecto n i c C reep .  G rad ua l  fau l t c reep may occ ur  w i thout  accom

panyi ng  damag i ng earthqua ke s  and s udden rupture s .  Structure s  are mo re 

eas i l y p rotected aga i n st  damage due to th i s  k i nd  of s l ow deformat i o n .  

R i g i d  structure s  s h o u l d  not b e  p l aced d i rec t l y  o n  the fau l t  trace . More 

f l ex i b l e  structure s , s uc h  as a p i pe l i ne ,  s h o u l d  be  de s i gned  to fac i l i tate 

repeated m i n or  repa i rs at the fau l t c ro s s i ng .  

Act i ve fau l t c reep i s  taki ng  p l ace  a l o ng  t h e  B uena  V i sta fau l t 

near the  town o f  Taft ( F i g . F - 1 ) about  5 m i l e s s o uth  o f  the  E l k H i l l s 

e nd  o f  the  p i pe l i ne .  The  fau l t  trace doe s not i nte rsect  the proposed  

a l i gnment and thus  wo u l d  not  e ndanger i t  due to  c reep de fo rmat i o n .  

E l evat i o n  C hanges . Permane nt  e l evat i o n changes  may re s u l t  

from fau l t  rupture , c reep , or  b road tecto n i c  de format i o n .  S u c h  e l evati o n  

changes  c o u l d  affect t h e  pump i n g e nergy req u i reme nts  f o r  o i l transm i s s i o n .  

As d i s c u s s ed  above , fau l t  rupture and  fau l t  creep are not  expected to 

affect the Coa l i nga a l i gnme nt .  It i s  probab l e that the e f fects  re l ated 

to tecto n i c warp i ng wo u l d  be i mp ercept i b l y  s l ow and wo u l d  not h ave  an 

i mpact upon  the p i pe l i ne d ur i ng i ts expected l i fe .  
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l .  Genera l  C l i mat i c Features 

Append i x  G 

C l i mate 

The general  c l i mate of s o uthern  Ca l i forn i a  i s  domi nated by the 

sem i -pe rmanent  h i gh-pre s s u re area o f  the  north  Pac i f i c  Ocean and the  

topog rap hy o f  the  are a .  The  sem i -pe rmanent  h i gh-pre s s u re area genera l l y  

re s i de s  o f f  the  coast  o f  Ca l i fo r n i a ye ar- aro u nd ; howeve r ,  i t  moves  north  

du r i ng the  s umme r and south  d ur i ng  the  w i nte r .  The northern  pos i t i o n of  

th i s  h i gh-pre s s ure area  e f fect i ve l y  b l o c ks most  fronta l  storms dur i ng 

the  s umme r wh i l e  i ts s o uthern  po s i t i o n d ur i ng  the  wi nter a l l ows frontal  

storms from the  north  to pass  through  Ca l i fo rn i a . Because  most  prec i p i 

tat i o n i n  Ca l i forn i a  i s  a s s oc i ated wi th  frontal  storms , near ly  a l l 

prec i p i tat i o n occurs  d u r i ng  the  w i nter mo nth s .  Large c l i mat i c  var i a

t i o n s  can  occ u r  wi th i n  re l at i ve l y  s h ort d i stances  because of the marked  

var i ab i l i ty i n  topography throughout  the state . 

The ant i cyc l o n i c ( c l o c kwi s e )  f l ow a s soc i ated wi th the  sem i -permanent 

Pac i f i c  h i gh-press ure area creates a preva i l i ng no rthwe ste r l y  w i nd  over 

Ca l i forn i a  d ur i ng the s umme r month s .  Loca l l y  strong  on- s hore f l ow i s  

a s s oc i ated w i th  these  northweste r l y  w i nd s .  D u r i ng  s ummer , thermal  

l ow- pre s s ure are&s ( trough s )  are fo rmed i n l and because  o f  i nte n s e  heati n g .  

Conve rse l y ,  a i r o v e r  t h e  c o l d coastal  wate rs i s  m u c h  coo l er  and d e n s er .  

As a re s u l t ,  strong p re s s u re gradi ents  are es tab l i s h e d .  T he  c o n sequent  

strong  on- s hore  f l ow occ u rs a l l a l o ng  the coast and  i s  u s u a l ly  a s s o c i ate d 

wi th  the format i on  o f  stratus  c l ouds  due  to the re l at i ve l y  warm a i r 
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pas s i ng over  co l d  offsh ore wate r .  The d i stance  o f  o n - s hore  f l ow penetra

t i o n depends o n  the  mag n i tude o f  the  thermal  pre s s ure grad i e nt and 

topograp hy . 

Temperature s d ur i ng the  s umme r mo nths  are h i gh l y  dependent on  the  

exte nt o f  the  mar i ne on- s hore  f l ow. Temperatures  on the coast  are 

ge nera l l y  mode rate wh i l e temperatures  i n  the  i n l and va l l eys , where there 

i s  l i tt l e mar i ne a i r pe netrat i o n , are hot .  

The  ge nera l c l i mat i c  feature s  o f  s o uthern  Ca l i forn i a  are conduc i ve 

to photochem i ca l  ox i dant p o l l ut i o n , e spec i a l l y  i n  the  s umme r .  W i nter 

c l i mate i s  characte r i zed by the  frequent  pas sage of  frontal  systems that 

dom i nate w i nd ,  prec i p i tat i o n , and  tempe rature patterns . C o nd i t i o n s  

d ur i n g  t h e  w i nter a re genera l l y  n o t  conduc i ve t o  exce s s i ve photochem i ca l  

ox i dant fo rmat i o n .  

The c l i mat i c  parameters  that are i mportant i n  determ i n i ng p hotochem i 

ca l  p o l l ut i o n  potent i a l  are w i nd  speed  and d i rect i o n , and  the  temp erature 

i nvers i o n h e i ght , wh i ch together  can  be  termed vent i l at i o n .  Wi nds  

du r i ng  the  s umme r  months  have a l ready been  de s c r i bed as be i ng a funct i o n  

o f  t h e  sem i - pe rmanent  h i gh- p re s s ure area offshore , t h e  thermal  pre s s u re 

grad i e nt , and  topo grap hy . The  magn i tude o f  p re s s u re grad i e nts  i s  depen

de nt on  synopt i c ( l arge s ca l e )  pre s s ure system l o cati o n , some t i m e s  

referred  to a s  weather  types . F o r  examp l e ,  occas i o na l l y  t h e  Pac i f i c  

h i gh-pre s s ure  c e l l moves  eastward over  the i nte r i o r  va l l eys , e ffect i v e l y  

cance l l i ng t h e  u s ua l  pre s s u re grad i e nt and c reat i ng  stagnant , h i gh

p o l l ut i o n potent i a l  cond i t i o n s .  

Temperature i nv ers i o n s  occur  when the u s u a l  atmosphe r i c  cond i t i o n 

o f  dec reas i ng temperature w i th he i ght i s  revers e d .  I n  Ca l i fo r n i a ,  the  

s ummer  mo nths  are c haracte r i zed  by a pers i stent  s u b s i dence  i nvers i o n 

caused  by the P ac i f i c  h i gh-pre s s ure  sys tem . The dense  a i r o f  the  h i gh

pre s s u re system i s  genera l l y  s i n k i ng  and  warm i ng ,  trapp i ng coo l e r a i r 
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near  the  s u rface be neath i t . The  warme r a i r o n  top o f  coo l e r a i r creates 

a stab l e c ond i t i o n , and po l l utants em i tted i nto the  coo l e r l ayer be neath 

are preve nted from e scap i ng by the  1 1 cap 1 1  o f  warm a i r .  Th i s  phenomenon , 

i n  comb i nati o n  w i th the  e n c l o sed  topograp hy o f  many Ca l i forn i a  bas i n s 

and  va l l eys , and l i ght  w i nds , i n  conduc i v e to the  format i o n  and  acc umu

l at i o n o f  p hotochem i ca l  po l l utants . Rad i at i o n  i nvers i o n s  a l s o  occur  

freque nt l y  i n  so uthern  Ca l i fo r n i a ;  however , they are  u s ua l l y  b ro ke n  by 

morn i ng i n so l at i o n  and  therefore p l ay a m i nor  ro l e  i n  p hotochem i ca l  

ox i dant fo rmat i o n .  

2 .  Local  C l i mate - San  Joaq u i n Va l l ey 

The  so uthern  San Joaq u i n Val l ey has a l l the  c l i mati c characte r i s 

t i cs o f  an i nte r i o r  Ca l i forn i a  va l l ey i nc l ud i ng hot , dry s umme rs ; coo l , 

wet wi nters ; re l at i v e l y  l i ght  w i nds ; and a pers i stent  e l evated tempe ra

ture i nvers i o n .  

Wi nd  d i rect i o n s , the i r  freq uency o f  occurrence , and  ave rage w i nd 

speeds as  measured at Bakers f i e l d  are prese nted i n  F i gure G- 1 .  The  data 

i nd i cate that the prevai l i ng w i nd d i recti o n  dur i ng much  of the year i s  

from the no rthwe s t .  The  northwe st  d i rect i o n  i s  e spec i a l l y  e v i dent  

d ur i ng  the  s umme r .  A secondary east- to- so utheast wi nd  d i rect i o n  i s  

e v i dent d ur i ng most  o f  the year , mo st  notab l y  i n  the w i nter month s .  The  

no rthwe s te r l y  wi nd  i s  caused  by both macro s ca l e f l ow aro und  the  s em i 

permanent  h i gh-pre s s ure area and mes o s ca l e f l ow o f  mar i ne a i r thro ugh  

the  Sac rame nto-San  Joaq u i n De l ta i nto the va l l ey .  The  easte r l y  to  

s o utheas te r l y  wi nds are caused by  both  l i g ht down- s l ope dra i nage f l ow at 

n i ght and  stronger w i nds  preced i ng w i nter storms . A l tho ugh  var i at i o n s  

ex i s t ,  t h e  maj o r  preva i l i ng d i rect i o n s  recorded at Bakers f i e l d  app l y  to 

mo s t  other San Joaqu i n  Va l l ey l ocat i o n s  . 

O f  part i cu l ar concern are wi nds  du r i ng ox i dant ep i sode s .  The  Ca l i 

forn i a  A i r  R e sources  Board ( ARB ) ma i nta i n s a f i l e  o f  stream l i ne a na lyses  

G -3  



N 

w 

s 

N 

s 

E 

J a n u a ry 
Mean S peed 

6 mph 

E 

J u l y  
Mean Speed 

7 mph 

N 

s 

Ann u a l  

Mea n  Speed 
7 mph 

E 

w 

s 

N 

s 

E 

Apri l 
Mean Speed 

8 mp h 

E 

October 

Mean Speed 
6 mp h 

F i g ure G - 1 . W i nd s  ( Hou r l y % )  i n  Bakersfi el d ,  C a l i forn i a  ( 1 964- 1 9 7 3 ) . 

Source : U . S .  Wea ther S e rv i ce ,  B a ke r s fi e l d .  
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prepared four  t i me s  da i l y .  Th i s  f i l e  wa s rev i ewed i n  an attempt  to 

i de nt i fy wi nd f l ow type s  du r i ng h i g h ox i dant per i od s . A re v i ew o f  

s e l ected h i gh ox i dant days d u r i ng  t h e  s ummer o f  1 974 s h owed s ome maj or  

features  o f  w i nd  f l ow i n  the  s o uthern  end  o f  the  va l l ey on  s uc h  days . 

A l l days  w i th h i gh ox i dants  have re l at i ve l y  l i ght  w i nds , a l tho ugh  

the d i rect i o n  o f  f l ow tended to be one  of  two type s  -- so utheast  or  

northwe s t .  A l tho ugh  l i ght s o utheaste r l y  w i nds  occur  most  commo n l y  at 

n i ght or ear l y  morn i ng ,  the s o utheaste r l y  wi nds  freq uent ly  pers i sted  on 

h i gh  ox i dant days . L i ght  no rthwe s te r l y  w i nds  a l s o  preva i l ed occas i o na l l y  

d u r i ng h i gh ox i dant days . Both  s i tuat i o n s  p robab l y  are due  to a s h i ft 

i n  the u s ua l  l ocat i o n o f  the  Pac i f i c h i gh to the  eas t , c reat i ng l i ght , 

var i ab l e  w i nds  and  l i m i t i ng v ert i ca l  m i x i n g .  \�h i l e  the  s o utheas te r ly  

wi nd  compo nent  i s  found  freque n t l y  i n  Bake rs f i e l d  o n  s uc h  days , i t  i s  

rare l y  found  on  the we s t  s i de of  the va l l ey i n  the  E l k H i l l s  area . 

W i nds  are u s u a l l y  no rthwe s te r l y  or  we s te r l y  on  the  we s t  s i de o f  the 

va l l ey d ur i ng  the  s umme r ox i dant season  accord i ng  to the  ARB s tream l i ne 

c harts  . 

An u n expected c i rc u l ati o n  pattern freq uent ly  deve l op s  i n  the  e nt i re 

San Joaqu i n  Va l l ey on days  w i th l i ght w i nds  conduc i ve to ox i dant forma

t i o n .  A co unter- c i rcu l at i on  deve l ops , wi th the  ge nera l  northe r l y  f l ow 

b e i ng  ma i nta i ned  on  the  we s t  s i de of  the  va l l ey but  a s o uthe r l y  f l ow 

occurr i ng  o n  the  east  s i de o f  the va l l ey .  The  reve r sa l  i n  f l ow appears  

to genera l l y  occur  between  the  Coa l i nga and  E l k H i l l s  areas  and then  

p roceeds  to the  north thro ugh  V i s a l i a .  The  c i rc u l at i o n  deve l oped i n  

l ate morn i ng o r  ear l y  afternoon  o n  the days exam i ned  and  pers i s ted  

th ro ughout  the  day . O n  s uc h  days , an  a i r  p o l l u t i o n  s o u rce  near Coa l i nga 

co u l d affect the V i s a l i a  area and p o i nts  north . 

The  other  i mportant factor i n  a s se s s i ng ox i dant potent i a l i s  e l e

vated temperature i nvers i o n s , wh i c h  have been  found  to occur  a s ub s tan

t i a l  port i o n o f  the t i me i n  the  San J oaqu i n  Va l l ey .  Tab l e G - 1 presents  

mean  m i x i n g  depths  e s t i mated for  the  San  J oaqu i n  Va l l ey . 
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W i nter  

Sp r i n g  

Summer 

Fa  1 1  

A n nua l  

Tab l e  G- 1 

MEAN  M I X I NG D E PTHS I N  THE  SAN JOAQ U I N  VA L LEY  
( Mete rs )  

MORN I NG A FT E RNOON 

400 800- 1 , 000 

1 00 l , 600-2  , 000  

300  l , 600-2 , 000 

300  l ' 200- 1 ' 600  

400 1 , 200- 1 , 6 00 

The  morn i ng m i x i ng depths are genera l l y  much mo re re str i c t i ve  than  

the  afte rno o n ; h owe ve r ,  they are u s ua l l y  overc ome ear l y  i n  the  day be

cause  of  heat i ng .  T h e  afte rnoon  e l e vated temperature i nvers i o n s  are 

much  more s tab l e ,  a l t hough they a l l ow a greater  m i x i ng  depth . The  s um

mer  and  fa l l m i x i n g  depth s , wh i c h occur  dur i n g  the  ox i dant s ea son , are 

re l at i v e l y  l arge c ompared to w i nter depths  and  depths  at coasta l  l oca

t i o n s . Ox i dant ep i sodes  tend to occur  when the  m i x i ng depth i s  more 

re s t r i cted  than  the  mean va l u e s  presented here . Th i s  s i tuat i on i s  

u s ua l l y  as s oc i ated w i th  a s h i ft i n  the  Pac i f i c  h i g h -pres s u re sys tem to a 

l ocat i o n  over  the  v a l l ey rathe r  than to the  we s t  o f  i t . 
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Appendi x H 

A i r Qual i ty Regu l ati o ns  and Standards 

The q u a l i ty of the a i r i s  regul ated by a number of  gove rnme nt 

agenc i e s .  Federal , state , and l ocal  agenc i es have autho r i ty to l i m i t  

emi s s i ons  and  consequent  amb i ent  po l l utant co ncentrati o n s  through em i s

s i on standards , l and- u s e  p o l i c i e s ,  and  amb i e nt a i r qua l i ty standards . 

The fo l l owi ng  d i s c us s i on s ummar i zes agency regu l at i o ns  that wo u l d con

cern  an o i l - transpo rtat i o n  p roj ect . 

l .  Federal Reg u l ati o n s  and  Standards 

The E n v i ronmental Protect i o n  Agency ( EPA) , e s tab l i s he d  i n  1 970 , i s  

charged wi th e stab l i s h i ng and  e nforc i ng s tandards , ma i nta i n i ng and 

ana lyz i ng  the env i ro nme nt , conduct i ng research and demonstrati ons , and 

as s i st i ng s tate and l oca l  gover nment p o l l ut i o n  contro l p rograms . 

Probab l y  one  of the most s i g n i f i cant p i eces  of l eg i s l at i on  p romu l 

gated by the EPA was the e stab l i s hment of nat i o na l  amb i e nt a i r qua l i ty 

s tandards i n  1 97 1 . Both p r i mary and secondary standards were e stab l i s hed .  

The p r i mary standards were des i gned to  p rotect p u b l i c  heal t h .  T h e  

secondary s tandards we re des i gned t o  p rotect p u b l i c  we l fare . S i x  of  the 

most wi desp read p o l l utants had s tandards set wh i ch were not to be  ex

ceeded more than o nce per  year for the app ropr i ate ave rag i ng  t i m e .  

Tab l e H- 1 i l l ustrate s the nati ona l  a n d  Ca l i fo rn i a  amb i ent a i r  qua l i ty 

s tandards and p rov i de s  a bas i s  for the p r i mary s tandard . 
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POL LUTANT 

P h o t oc h em i c a l  Ox i d a n t s  
( Co rr e c t e d  f o r  NU2 ) 

Ca rbon Monox i d e  

Ni t rogen D i ox i d e 

S u l fur D i ox i de 

S u s pe n ded P a rt i c u l a t e Ma t t e r  

L e a d  ( Pa rt i c u l a te ) 
Hy d rogen S u l f i d e  

Hyd roca rbons 
( Co r rec t ed f o r  Me t h a ne ) 
V i s i b i l i ty R e d u c i ng 
Pa r t i c l e s 

Su l fa t es 

E thy l en e 

ppm = pa rt s  per mi l l i o n 

AV ERAG I NG 
T I ME 

l H o u r  

1 2  H o u r s  
8 Hou rs 
l H o u r  

A n n u a l  Av e rag e 
1 l l o u r  

A n n u a l  Av e ra g e 
24 ! l o u r s  

3 H o u r s  
l H o u r  

A n n u a l  G e ome t r i c  
t·'.ea1 1  

24 I /ours 

3 0-Day A v e r a g e  

l Hou r 

3 Hou rs 
( 6 - 9  a . m . ) 

Observa t i o n 

24 flo u r s  

8 H o u r s  
1 f lour 

µg/m
3

= m i c rograms per c u b i c  meter 

Sourc e :  URS Compa ny , 1978  

Tab l e  H-1 
AMB I ENT A I R  QUAL ITY STANDARDS JlPPL ICAB L E  IN CAL I FORN IA 

CAL I  FORrHA STAllDARDS 
CONC EtHRAT !Otl 

0. 10 ppm 

1 0  ppm 
40 ppm 

0 . 2S ppm 

0 . 05 ppm ( i n  comb i n a 
t i o n  <1 i th 

0 . 5 ppnr o x i d a n t  l e ve l s  
o v e r  t h e  s t a t e 

3 s t a nd a rd o r  

F E DE RA L  STAl lDARDS 
�p=R l�M�A�R Y�

.:...::..:=.:: -sn:orrni\RV 

0 . 0/J ppm Sa rne a s  
P r i nra ry S td .  

Sarne a s  9 ppm P r i m a ry 
35 ppm S ta n d a rd s  

0 . 0 5  ppm Same as 
P r i ma ry S t d .  

0 . 0 3 pp111 
0 . 1 4  ppm 

0 . 5  ppm 

60 1 , g/rr:
3 

pa r t i c u l a te 
1 00 1 •9/m l e v e l s  o v e r  

t h e s t a te 
s t a n d d rd ) 

3 75 1 .g/111
3 260 I 9/l'l 

3 
60 ug/111

3 1 50 �g/111 

l . 5 1. g/m
3 

0 . 03 ppm 

V i s i b i l i ty to l e s s  t h a n  
1 0  m i l es <1hen t h e  re l a 
t i v e  h um i d i ty i s  l e s s  
t ha n 70� . 

25 µg/m
3 

. l ppm 

. 5  ppm 

0 . 24 pp111 S a n.c a s  
P r i ma ry S t d . 

-----·-- --- - - -----

BAS I S  FOR P ld fif1RY STM/OARD 

l' r e v P1 1 t i on of eye i r r i t a 
t i o n <1 nd p o s � i t, l e  i111pa i r 
n 1r· r 1 L of l u riq f unc t i on i n  
p c r s u 1 1 s  •1 1 t l r  c h ron i c  
p u l 11 .o n a ry d i s ea s e .  

P r e v e n t i o n o f  i n t e r ference 
wi t h  oxygen t ra n s p o r t  by 
b l ood . 

P o s s i b l e  h ea l t h e f fe c t s  
c o u l d  occ u r  a t  s l i g h t l y  
h i g h e r  d o s a g e . P r o d u c e s  
il tn•O S p l r e r i  c d i s c o  l o r J  t i  o n .  

P reven t i on o f  i nc rea s e  i n  
c h ron i c  r e s p i ra t o ry d i s ea s e 
on l on g - te rnr e x po s u re . 

L o n g  c on t i n u e d  e x p o s u r e  may 
Le a s s oc i a ted <1i t h  c h ro n i c  
resp i ru tory d i s ea s e .  E x -
p o s u r e  t u  a ccr t i na t i o n  o f  
s u s pe n d e d  pa r t i c l e s a nd 
s u l f u r  d i o x i d e �ay produce 
a c u t e i l l ne s s . 

A g g r a v a t i o n of r e s p i r a to ry 
d i s e a s e s  s uc h  a s  a s t hrr;a o r  
b r o n c h i t i s .  T h i s a c t i o n  i s  
er l 11a nc ed by the p r e s e n c e  o f  
o z o n e . 
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The  s i x  p o l l utants i denti f i ed by the EPA  can  b e  c l as s i f i ed as  p r i 

mary and seco ndary .  The  pr i mary po l l utants , those  that are emi tted 

d i rect l y  from a s o urce , are carbon  monox i de , s u l fur  d i oxi de , ox i des  o f  

n i troge n , hydrocarbon s , and  s us pe nded parti c u l ates . Secon dary p o l l u

tants are formed when  s ome of  the pr i mary po l l utants , notab l y  react i v e  

hydrocarbo n s  a n d  ox i des  o f  n i troge n ,  comb i ne wi th s u n l i ght  t o  form 

p hotochem i ca l  oxi dants . 

P ho to c hemi ca l  ox i dants i s  a name g i v e n  to a group o f  oxi d i zed  

p o l l utants , p r i mari l y  ozone  and  peroxyacety l  n i trate ( PAN ) , t hat  res u l t 

when  react i ve  hydrocarbon s , n i trogen oxi des , and  s u n l i ght  i nteract i n  a 

comp l ex s er i es  o f  reacti ons . Rate s o f  reacti o n s  that p roduce  p hoto

chemi ca l  ox i dants are s uff i c i e nt ly  s l ow s uch  that a n umber o f  hours i s  

n ece s s ary to produce  a profound  effect . The  process  i s  a l s o  e n hanced  by 

l i ght  wi n ds and  topograp hy that i n h i b i t  the  d i spersa l  o f  the necess ary 

p r i mary p o l l utants . Photo c hem i ca l  ox i dants are the maj or  a i r p o l l ut i o n  

prob l em i n  the  S a n  Joaqu i n Val l ey .  C on sequent l y , the potent i a l  i mpact 

of new s o urces  of precursor  p o l l utants ( s uc h  as  sto rage tan k s )  wo u l d be 

o f  maj or  conce r n .  A l arge so urce  o f  t h e  neces s ary p r i mary p o l l utants , a 

domi nant weather pattern of  h i g h p re s s ure , l i g ht sea  breeze s , and  a 

conf i ned  va l l ey a l l comb i ne  to produce  an adv erse  s i tuati o n  i n  the  San  

Jodq u i n Val l ey . 

Hydrocarbo n s  ( s ometi mes  refe rred to as organ i c  gas e s )  are pr i mari l y  

a res u l t o f  i ncomp l ete combust i o n  ari s i ng from motor v e h i c l es  (82% i n  

the  San  J oaq u i n Val l ey) . Howev er , a s i g n i f i cant proport i o n  ( depend i ng  

o n  the spec i f i c area)  i s  contr i b uted by  p etro l e um- re l ated i ndustr i e s  

s uc h  a s  ref i ne r i e s , s torage tan ks , gas s tati o n s , a n d  u s e  o f  organ i c  

s o l vents . T h i s group o f  p o l l utants i s  i mportant p r i mari l y  because  o f  the  

react i ve spec i e s  that  can  co ntri b ute to the  formati on  o f  p hotochem i ca l  

ox i dants ( smog ) .  I t  i s  th i s  parti c u l ar group o f  p o l l utants that wo u l d 

b e  emi tted wi th  the movement o f  crude o i l from the  E l k H i l l s  reservo i r . 

T h e  b u l k o f  the hydrocarbon s  emi tted from crude  o i l are o f  the  paraff i n 

c l a s s  ( C 1 - c6 hydrocarb o n s )  . 
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N i trogen ox i des  are a compo s i te o f  n i tr i c ox i de ( NO )  and  n i trogen 

d i ox i de ( N02 ) formed a s  a re s u l t o f  h i gh- tempe rature c omb u s t i o n .  Motor 

ve h i c l es are the  p r i mary s o u rc e  o f  n i trogen ox i de s i n  the  project area 

( app rox i mate l y  60%) , wh i l e  fue l  comb u st i o n  ( natura l gas  and  fue l  o i l )  

compr i s e s  much  of  the  rema i nde r .  

S u l f u r  d i ox i de i n  t h e  S a n  Joaq u i n  Val l ey i s  p r i mar i l y  em i tted from 

maj o r  petro l e um- based  operat i o ns .  Motor ve h i c l e s  are a petro l eum  

comb u s t i on- re l ated s o u rce  ( approx i mate l y  1 0% ) , a l though  the  mo s t  recent  

concern  re l ated to automob i l e  s u l f u r  has  been  the  format i o n o f  s u l fates 

from catal yt i c  m u ff l e rs .  

S u spe nded part i c u l ate s re fer  to atmo s p h e r i c  aero s o l s ( l i q u i d  o r  

s o l i d ) i n  t h e  s i ze range o f  approx i mate l y  0 . 1 t o  1 5  m i crons  i n  d i amete r .  

Part i c u l ate s ar i se  from a number  o f  s o urce s , the  dom i nant so u rce  vary i ng 

from reg i o n  to reg i o n .  The  maj or  s o u rce s  i n  the project  area i nc l ude 

farm i ng  operat i o n s , m i neral  op e rat i o n s , i nc i nerators , and  the  petro l e um 

and  l umber  i nd u s tr i e s . 

Carb o n  monox i de ,  a c o l o r l e s s  and  odor l e s s  gas , i s  the  product  o f  

i ncomp l ete f ue l  comb u s t i o n .  The  p r i mary so u rce  i n  t h e  proj ect area i s  

automob i l e  exhau s t ,  repre s e nt i ng  approx i mate l y  80 percent  o f  a l l CO 

em i s s i o n s . The  rema i nder o f  the  CO em i s s i o n s  comes  p r i mar i l y  from 

i nd u str i a l  s o u rce s .  

There are a number  o f  other  federal  regu l at i o n s  i n  e ffect o r  p l a n ned  

that are re l evant to  proj ects  i nvo l v i ng  pote nt i a l a i r q ua l i ty i mpacts . 

The  E PA  p rogram spec i f i ca l l y  re l at i ng  to petro l eum  s torage tan ks i s  

refe rred to as  the  N ew Sourc e  P e rformance Standards ( NS P S ) . The  N S P S  

sets  l i m i ts  o n  the  quant i ty of  po l l u tants  a new or  mo d i f i ed s o u rce  ca n  

em i t  or  req u i re s t h e  u s e  o f  b e s t  ava i l ab l e  contro l  tec h no l ogy .  I n  t h e  

case  of  petro l eum s to rage tanks , the  reg u l at i o n s  have two re str i c t i o n s  

b a s e d  upon  t h e  propert i e s  of  t h e  products  s to red : *  

* E n v i ronme nt  Repo rte r ,  F ebruary 27 , 1976 . Sect i o n  60 . 110 , 
121 : 0410H- 121 : 0410 I .  
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I f  the  true vapor  p r e s s ure  of  the  petro l e um l i q u i d ,  as s tored , 
i s  equa l  to a greater than 78 mm Hg  ( l . 5  p s i a ) b ut not greater 
than 570  mm Hg ( 1 1 .  l p s i a ) , the  s torage v e s s e l  s h a l l b e  equ i pped 
w i th a f l oat i ng ro o f ,  a vapor  recovery system , or  the i r  e q u i va
l e nts .  

I f  the  true vapor p r e s s ure  o f  the  petro l eum  l i q u i ed as  s to red  
i s  greater  than 570  mm Hg  ( 1 1 .  l p s i a ) , the  s torage v e s s e l  
s h a l l be  eq u i pped w i th a vapo r recovery system o r  i ts eq u i 
va l e nt .  

Othe r maj o r  federal  act i o n s  of  i mportance t o  t h e  E l k H i l l s  project  

i nc l ude the  N ew S o urce Rev i ews , State I mp l eme ntat i o n  P l an s , A i r Qua l i ty 

Ma i ntenance P l an s , and  Prevent i o n  o f  S i gn i f i cant Deter i o rat i o n .  

The Federa l  N ew S o u rce  Rev i ew i s  a rev i ew proc e s s  whe reby em i s s i o n s  

from a l arge new s o urce  m u s t  n o t  i nterfere wi th  t h e  atta i nment or  ma i n

te nance of  amb i e nt  a i r qua l i ty s tandards . The  EPA  has the  r i ght to de ny 

a c o n struct i o n  perm i t i f  th i s  s t i p u l at i o n  i s  not  met .  

Sect i o n  1 1 0 o f  the C l ean  A i r Act , a s  amended  i n  1 970 , d i rected each 

s tate to s ubm i t to the  EPA  a S tate Imp l eme ntat i o n  P l a n ( S I P )  for  the  

ach i evement and  ma i ntenance of  the  federal  amb i e nt  a i r qua l i ty s tandards . 

D u e  to changes  requ i red by E PA  and  i ns u ff i c i enc i e s  i n  the  p l an ,  Ca l i fo r n i a 

has yet to comp l ete i ts S I P .  The  p l an ca l l s  for  a l l s tandards to be 

ac h i eved by May 1 9 77 , a l though  exten s i o n s  have been granted i n  s ome 

case s . 

The  newes t  p l an o f  the  Federal  government admi n i stered  by the  E PA 

i s  ca l l ed the  A i r Qua l i ty Ma i ntenance  P l an ( AQMP ) .  T h i s i s  a l o ng- range 

p l an ( 1 0  years ) for  atta i n i ng and  mai nta i n i ng hea l thy l eve l s  o f  a i r 

qua l i ty for  Ca l i forn i a 1 s u rban area s .  The  F ederal  Regu l at i o n s  ( 40 C F R  

5 1 . 72 ,  5 1 . 1 8 )  requ i re that t h e  AQMP be  dev e l oped i n  areas where the  

atta i nme nt  o r  mai ntenance of  the  standards by 1 97 7  are  not pred i cted or  

where  growth and  dev e l opment betwee n 1 97 5  and  1 985 i nterfere w i th e i ther  

H -5  



atta i nment o r  ma i ntenance o f  the standards once  they are ach i eved .  The  

AQMPs are des i gned to be  much more far-reac h i ng  than any other a i r  

qual i ty c ontro l p l ans  i n  that l o ng- range l and- use  and transportati on 

contro l p l ans w i l l  b e  comprehens i ve l y  eval uated a l ong  w i th automob i l e  

and i ndustr i a l  s o u rce  emi s s i o n s  contro l s .  Currentl y ,  Kern , F re s no , and 

Tu l are count i es  are des i g nated as a i r qual i ty ma i ntenance areas (AQMA ) . 

Wo rk  p l an s  to deve l op the AQMA are cu rrent ly  b e i ng  c omp l eted i n  those 

counti e s .  

The Un i ted States Congre s s  recen t l y  passed  the C l ean A i r Act Amend

ments of  1977 wh i ch i ncorporated several  c hanges i n  a i r  qual i ty regu l a

t i o n .  These  changes i nc l ude : statuto ry requ i rements for emi s s i on 

offs ets and  P reventi o n  o f  S i gn i fi cant Dete r i o rat i on ( PSD ) as part o f  the 

requ i red New Source  Rev i ew ( NSR )  procedures ; de l ays i n  automoti ve em i s

s i o n s  standards ( except Cal i fo rn i a ) ; new atta i nment sched u l es fo r State 

Imp l ementat i o n  P l an s  ( S I P ) ; and the requ i rement for federal agenc i es  to 

comp l y  w i th substanti ve  and adm i n i strat i ve requ i rements o f  state and 

l ocal  age nc i e s .  

The federal NSR  p ro cedures  rema i n  i n  effect unt i l J u l y  1 ,  1979 , 

whe n  states are req u i red to deve l op a n  approved S I P  for the EPA de

ta i l i ng  the i r own p rocedures fo r atta i n i ng and mai nta i n i ng amb i ent a i r  

qua l i ty standard s .  The NSR  procedures i nc l ude requi rements for em i s 

s i ons  o ffsets and Best  Avai l ab l e Contro l  Techno l ogy ( BACT) i n  o rder to 

b u i l d  new or mod i f i ed majo r  sources  i n  nonatta i nment areas (those  a reas 

whe re standards are exceede d ) . Th ey a l so  requ i re a new o r  mod i f i ed 

maj o r  source  to comp l y  wi th PSD  reg u l at i o n s  i n  an atta i nment area . PSD 

regu l at i o n s  i nco rpo rate i nc remental l i m i ts o f  a i r qual i ty dete r i o rati o n  

depen d i ng  upon t h e  degree  o f  devel opment wh i ch regul atory autho r i t i e s  

spec i fy i n  s pec i f i c  geograp h i ca l  areas . There i s  a l so a requ i rement for 

BACT i n  the  PSD regul ati ons . 
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A maj o r  s o u rce  i n  the context o f  these  regu l at i o n s  i s  de f i ned  as  

any s o u rce  wh i c h w i l l  em i t  more than  100  tons  p er  year  o f  any po l l utant 

for the p urp o s e s  o f  offsets . A new o r  mod i f i ed s o u rce  i s  s ubject  to PSD 

i f  i t  i s  o ne  o f  28 spec i f i ed s o u rce  catego r i e s  em i tti ng  mo re than 100 to n s  

p e r  year o r  any new o r  mod i f i ed s o u rce  em i tt i ng mo re than 2 5 0  to n s  p e r  

year of  a part i c u l ar p o l l utant i f  n o t  a spec i f i ed s o urce . 

The  rev i s ed  S I P s , s chedu l ed to take e ffect by 1 J u l y  1979 , are 

req u i red to deve l op a p l an to meet Nat i o na l  Amb i ent A i r Q ua l i ty Standards 

by 1982 , or to s how cause why the standards cannot be met by that t i me 

and  thereby deve l op p l ans  to meet the standards by 1987 . The  A i r Q ua l i ty 

Ma i ntenance P l an s  ( AQMPs ) req u i red by EPA  w i l l  pres umab l y  s e rve as  i nput 

i nto the re v i s ed  i mp l ementat i o n  p l an s .  

2 .  State Regu l at i o n s  and  Standards 

The  A i r R e source s  Board ( A R B )  has  autho r i ty to : ( l ) co ntro l v e h i c

u l ar em i s s i o n s ; ( 2 ) e stab l i s h a i r  bas i n s wi t h i n the state ; ( 3 )  set , 

atta i n ,  and  ma i nta i n amb i e nt a i r q u a l i ty standards ; ( 4 )  cond uct re s earch 

p rograms ; and  ( 5 ) cooperate wi th the Federal  gove rnment .  Many o f  the 

programs comp l i ment  ex i st i ng federal  pro grams . One  o f  the most  s i gn i f i 

cant programs from the standpo i nt o f  the E l k H i l l s  project  i s  the ARB  

proposa l  o n  the rev i ew o f  new s o u rce s . I t  i nc l udes  a req u i rement that 

no construct i on  perm i ts can  be i s s ued for  new o r  mod i f i ed faci l i t i e s  

wh i c h  em i t more than 1 5  pounds  per  h o u r  or  1 50 pou nds  p e r  day o f  n i tro

gen ox i de s , organ i c  gases , and other  a i r contam i nants where amb i e nt 

standards are a l ready exceede d .  The  regu l at i on  f urther  states that t h e  

con struct i o n  perm i t  wi l l  be  d e n i ed u n l e s s  t h e  b e st  ava i l ab l e co ntro l 

tec h n o l ogy for  redu c i ng the p o l l ut i on  i s  u sed  ( i f  the project  i s  to emi t 

more than the  1 5  pounds  per  h o u r  or  1 50 p o u nd s  per  day ) . Except i o n s  to 

the ru l e  i nc l ude trade-o ffs for a net ma i nte nance of  or decrease  i n  a i r 

p o l l utants . E l i m i nat i o n o r  reduct i o n  o f  ex i s t i ng  h i gh-em i tt i ng  s o u rce s  

o f  t he  s ame po l l utants  wi th i n t he  a i r bas i n  can  be traded off  aga i n st  

em i s s i o n s  generated from newl y con s tructed s o u rc es . 

H - 7  



3 .  Loca l  Regu l at i o n s  and  Standards 

Kern , F r e s n o , and  Ki ng s  c o u nti e s  have A i r  P o l l ut i o n  Co ntro l D i s tr i cts  

that are respo n s i b l e  fo r contro l l i ng stat i o nary s o urces  o f  a i r p o l l u t i o n .  

F o r  l a rge so urces  s uc h  a s  petro l eum  sto rage tanks , l oca l  performance 

regu l at i o n s  are u s ua l l y  s i m i l ar to federal  regu l at i o n s . Of  note i s  the  

c u rrent  ARB  new- s o u rc e  rev i ew p roposa l  that l oca l  APCD 1 s  have the  opti o n  

o f  adopt i n g .  To date , Kern , F re s no a n d  K i ngs  c o u nt i e s  have n o t  yet 

adopted the p roposed  ARB  r u l e .  They are re q u i re d , however , to deny 

perm i t s  to  any p ro j ec t  that wi l l  i nte rfere w i th the atta i nment o r  ma i n

te nance of a i r q ua l i ty s tandards . 
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Appe nd i x  I 

A i r Q ua l i ty Pas t , Present , and F uture Trends  

The c o u nt i e s  o f  Ke rn , F re s no , and  K i ngs may be  affected by the 

proposed  o i l  transport from E l k H i l l s  to Coa l i nga . Thus , the San 

Joaq u i n Val l ey A i r Bas i n co u l d be  affecte d .  

A n  a i r bas i n i s  a reg i o n  wi th d i s t i nct i ve  meteo ro l og i ca l  a n d  geo

grap h i ca l  characte r i st i c s .  In  recent  years , contro l strate g i es  app ro

p r i ate to each  bas i n have been  e stab l i s hed  by the Bas i n Coord i nat i ng 

Counc i l s  o r  by the A i r Res o urces  Board . F i gure I - 1  i l l u s trates the l o

cati o n  o f  eac h a i r b as i n  w i th i n  Ca l i fo rn i a .  The approx i mate routes o f  

the p i pe l i ne s  from E l k H i l l s  t o  Coa l i nga are s ketched i n . T h e  A i r 

Re s o urces  Board and each  l oca l  d i str i ct  pe rform vary i ng degrees o f  a i r  

q ua l i ty and meteoro l og i ca l  mon i tori ng  w i th i n each  a i r ba s i n .  The a i r  

mon i to r i ng p rogram , i n  parti c u l ar , i s  geared to c o l l ec t  data o n  the 

ex i st i ng a i r q ua l i ty p ro b l ems i n  each  county .  F o r  examp l e ,  the Bake rs 

f i e l d s tat i o n  i s  the  o n l y  s i te i n  Ke rn County where a l l s i x  maj o r  p o l l u

tants are meas u red  whereas the Taft s tat i o n  mon i tors o n l y  parti c u l ates 

and  the  D e l ano  stati o n  o n l y  ox i dants . 

Hydrocarbon s  are the p r i mary p o l l utants to be  emi tted as a res u l t 

o f  th i s  p roj ect , and there fore , p hotochem i ca l  ox i dants are the  p o l l utant 

of greate st  concern . The  mo n i to r i ng  data presented here i n w i l l  b e  

geared towa rd rep resent i ng ex i st i ng  ox i dant l ev e l s i n  t h e  potenti a l l y  

affected co unt i e s  ( Kern , Ki ngs , T u l are , and  Fresno ) .  Some data o n  

part i c u l ates wi l l  b e  pres ented a s  wel l s i nce  i t  i s  a l s o  a p rob l em i n  the 

San  J oaqu i n a i r bas i n . 
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F i g ure I - 2  s hows present  and s ome past  ox i dant a i r mo n i to r i ng 

stat i o n s  i n  the San Joaq u i n Va l l ey A i r  Bas i n . The  i sop l eths  s how that 

the d i s tr i but i o n  of p hotochem i ca l  ox i dants wi t h i n the  a i r bas i n  i ncrease  

as  one  app roac hes  the  easter l y  port i o n s  of  the va l l ey .  T h i s i s  p r i mar

i l y attr i butab l e to the comp l ex tran sport  mecha n i sms  that take p l ace i n  

the s o uthern  San J oaq u i n Va l l ey .  A s  d e scr i bed  i n  the  s e ct i o n o n  c l i mate 

and meteoro l ogy , many days of h i g h ox i dants  are characte r i s t i zed  by 

wi nds  from the  north  a l ong  the we s tern  edge o f  the  va l l ey and so uth e r l y  

wi nds  a l o n g  t h e  eastern  edge . T h e  genera l  re s u l t i s  tran sport  o f  ox i 

dant precur sor s  from the  we s tern  porti o n  o f  the  va l l ey to the eastern  

porti o n .  

Ta b l e I - 1  pre sent s  the  h i s to r i ca l  ox i dant cond i t i o n s  a t  four  s ta

t i o n s  w i th i n the  area of the proposed  p i pe l i ne route . The  tab l e  c l ear l y  

s uggests  that oxi dants  are a maj o r  p rob l em a t  the s e  l ocati o n s  w i th a 

ge nera l  upward trend u nt i l 1 97 5 .  A new ca l i b rat i o n  tec h n i que  i ntroduced  

i n  J une 1 97 5 , l owe red a l l prev i o u s  ox i dant read i ngs  by 20 percent .  A s  a 

res u l t the  number  o f  days that the  s tandard was exceeded decreased  i n  

1 9 7 5 .  I n  addi t i o n  the  decrease  may have been  parti a l l y  attr i butab l e to 

meteoro l og i ca l  cond i t i o n s  and s ho u l d not be  i nterp reted as  a s i gn i f i cant  

c hange i n  a i r q ua l i ty .  

Tab l e  I - 2  prese nts  the  number  o f  t i me s  that ox i dant s tandard was 

exceeded by month  for 1 9 7 5 .  The  data pr i or  t o  1 June  are not adj u s ted  

fo r the  ca l i b rati o n  co rrect i o n  and  therefore the  to ta l s are  s l i g ht l y  

h i gh .  T h e  annua l  1 - ho u r  max i ma ,  howev er , occu rred afte r 1 J u ne and are 

acc u rate . 

F i g u re s  I - 3  a nd  I -4  i l l u s trate the d i urna l  and  month ly  var i at i o n s  

a t  three s e l ected San Joaqu i n  Va l l ey s tat i o n s . D i u rna l  var i at i o n s  are 

s i m i l ar for  a l l t hree  s tat i o n s  i n  that ox i dant concentrat i o n s  beg i n to 

i ncrease  q u i te rap i d l y  i n  the m i d-morn i ng  h o urs and drop s harp ly  i n  the 

l ate afterno o n .  Th i s  i s  a typ i ca l  d i urna l  d i s tr i b ut i o n  o f  ox i dant s , 
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Fi g ure I - 2 .  D i s t ri but i on of Oxi dants  i n  the San J oaqu i n  
Va l l ey Ai r Bas i n  ( Augu st  1 9 72 ) . 

Sou rce : A i r Resources Boa rd , "A i r Qua l i ty i n  the  San 
J oaqu i n  Val l ey . " 
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Stati on 

Ba kersfi e l d 

Fresno 

Parl i er 

V i s a l i a  

Tabl e I - 1 

NUMBER OF  DAYS OX I DANT STANDARD EXCEEDED 

AT SPEC I F I ED STAT I ONS PER YEAR FOR 1 97 1 - 1 975 

1 971 1 972 1 973 1 974 

1 08 83 1 2 6 1 42 
7 1  96 86 92 

1 34 1 1 4  1 2 9 
1 1 9  1 50 1 40 1 64 

SOURCE : A i r  Resources Board 
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Tab l e I -2 

NUMBER  OF  DAYS OX I DANT STANDARD EXCEEDED  AT • 

SPEC I F I ED STATION  BY MONTH FOR 1 975 

MONTH F RESNO PARL I ER V I SAL I A  BAKERS F I ELD  DELANO 

• 
January 2 0 

February 2 4 2 0 

March l 3 l 0 

Apri l 2 4 0 0 • 
May 1 3  22  1 5  1 4  1 2  

June  7 2 1  1 0  1 6  4 

J u l y  7 23 7 2 4  8 

August  9 2 6  3 24  1 2  • 
September 1 5  2 1  6 8 0 

October  4 9 3 7 3 

November 0 2 0 0 l 

December  0 0 0 0 0 
6T 1 37 48 93 40* 

Annua l  1 -Hr  
Max i mum 

( P PM )  . 1 6  . 1 9  . 1 3  . 1 9  . 1 2  

Sou rce : Cal i forn i a  A i r Qua l i ty Data , Cal i forn i a  Ai r Resources  Board , 
1 975 . 

*Sta t i on I n i t i ated i n  May , 1 975 . 
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• 

• 
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• 

• 

portray i ng  the  dependence o f  ox i dant conce ntrat i o n s  o n  max i mum s o l ar 

i ntens i ty .  The  s i m i l ar d i str i b ut i o n s  at a l l three  stat i o n s  i mp l y  that 

ox i dants  a r e  caused  p r i mar i l y  by l oca l  ( S an Joaqu i n  Val l ey )  emi s s i o n s  . 

The  month l y  var i at i o n i n  ox i dant concentrat i o n ( F i g .  I - 4 )  i l l u s 

trate s the  pronounced  c hange i n  l ev e l s that occur  dur i ng  the  year . The  

l ate sp r i ng ,  s umme r ,  a nd  ear l y  fal l compr i se the  typ i ca l  ox i dant s ea son  

o f  abu ndant s u n s h i ne a nd  other  meteoro l og i ca l  facto rs mo st  conduc i ve to 

ox i dant format i o n .  

Tab l e  I - 3  presents  the  n umber o f  days  the  state 24- ho ur  part i c u l ate 

standard of 1 00 m i c rograms per c ub i c meter was exceeded i n  1 97 5  at 

s e l ected stat i o n s . Part i c u l ate standards are frequent l y  exceeded at 

many l ocat i o n s  i n  the San Joaqu i n  Val l ey ,  pr i mar i l y  by agri c u l tura l  

operat i o n s  and  the  m i nera l  i nd u stry ' s extract i o n proce s s es . 

Tab l e I - 4  pre s ents  c u rrent  hydrocarbon em i s s i o n s  i n  the  San  Joaqu i n  

Val l ey .  E m i s s i o n s  due  to petro l eum- re l ated operat i o n s  repre sent  a 

s i gn i f i cant port i o n  o f  total  em i s s i o n s , part i c u l ar l y  i n  Kern C o u nty . 

Future  trends  i n  a i r q ua l i ty i n  the San Joaq u i n  a i r bas i n  are 

genera l l y  s i m i l a r to those  i n  many other reg i o n s  o f  Ca l i fo rn i a .  It i s  

expected that ox i dant l eve l s w i l l  drop as  more a utomob i l e s become e q u i p

ped  w i th  dev i ce s  to contro l ox i dant prec ursors . Howe ve r ,  t h i s drop w i l l  

eventua l l y  b e  off set by i ncreas i ng pop u l at i o n i f  present  dr i v i ng and  

growth trends  cont i n u e .  T h e  c u rrent efforts o f  t h e  a i r q ua l i ty mai nte

nance p l an n i ng e ffo rt i n  Kern and Fresno  count i e s  are de s i gned  to dea l 

w i th th i s  s i t4at i o n .  A potent i a l  future  prob l em i n  the  San  Joaqu i n  

Va l l ey i nv o l ves  lhe  i n crease  o f  s u l f ur  d i ox i de co ncentrat i o n s . New 

s o u rces  o f  a i r  p o l l ut i o n s uc h  as i ncreased  depe ndence  o n  o i l steam 

i njectors  at rec l a i med  o i l we l l s  may create an so 2 pro b l em i n  the future . 

Recent A i r Re s o urces  Board st ud i e s have de s c r i bed  s i gn i f i cant crop 

damage cau sed  by a i r p o l l ut i o n , po s s i b l y  through  sy nerg i s t i c e f fects  

betwee n  ox i dants and  so2 . 
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Tabl e I -3 

NUMBER O�  DAYS SUSPENDED PART I CULATE VALUE 
EXCEEDED 1 00 µg/m3 i n  1 975 

MONTH BAKERS F I ELD  FRESNO GOSHEN KERN PARL I ER TAFT THREE RI VERS 

January 4 2 1 0 1 2 0 

February 1 1 1 0 1 0 0 

March 5 1 4 0 1 1 0 

Apr i l 1 0 3 0 2 0 0 

May 5 4 4 1 -* 1 0 

June  -* 3 5 -* -* -* 2 

J u l y  3 3 5 0 4 3 2 

Aug u st  5 2 5 3 3 4 - * 

September 5 4 4 3 - * 4 0 

October 4 5 5 0 4 4 0 

November  5 4 5 2 3 4 0 

December 4 4 5 1 3 4 0 

42 33  47 TO 22 23 4 
Percent  of 

Samp l es 
Above 
Standard 76 55  78 1 8  4 9  4 2  7 

Source : Cal i forn i a  A i r  Qua l i ty Data , Cal i forn i a  A i r Resources  Board , 1 975 . 

Note : Parti c u l ate  sampl es  a re taken every 6 days or  approx imate l y  5 t i mes  per  month  or 
6 0  t i me s  per year . 

*Data not ava i l a b l e .  
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Tabl e I -4 

1 975  AI R POLLUTANT EM I SS IONS 
Tons/ Day 

Emi s s i o n  Sources Organ i c  Gases  ( hydrocarbons ) 

Fre sno Co . Kern Co . T u l are Co . K i ngs CQ:__ 
Reacti ve* Total Rea ct i ve Tota l React i ve Total  React i ve Tota l 

PETROLEUM 
Product ion  8 . 5  1 5 . 9  82 . 3  1 54 - - 1 . 3 2 . 4  
Refi n i ng - - 17 . 9  18 . 6  - - 3 . 9  4 . 1  

>--< Mar keti ng 6 . 1 6 . 4  10 . 5  1 1 . 1  3 . 2  3 . 3  0 . 4  0 . 4  
I 

f---' SUBTOTAL 14 . 6  2 2 . 3  1 1 0 .  7 183 . 7  3 . 2  3 . 3  5 . 6  6 . 9  f---' 

OTHER  STAT IONARY 
Sources 28 . 6  50 . 5  26 42 2 1 . 1  3 1 . 9 1 3 . 7  25  

MOB I L E SOURCES 49 . 4  54 . 2  35 . 4  38 . 8  2 2 . 2  24 . 3  1 1 .  3 1 2 . 4  

TOTAL 9 2 . 6  127  1 72 . 1  264 . 5  46 . 5  59 . 5  30 . 6  44 . 3  

Source : Ca l i fo rn i a A i r Resources Board , 1 975 . 
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l .  I ntroduct i o n 

Appe n d i x  J 

No i s e 

No i se has  b een  descr i bed  as 1 1 u nwanted s o u nd 1 1 o r  1 1 s o u n d  wi thout  

v a l ue . 1 1  Both  o f  the s e  de f i n i t i o n s  s ugge s t  that a degree o f  s u b j ect i v i ty 

i s  i n herent  i n  the  def i n i t i o n o f  no i s e .  F or  examp l e ,  what i s  acceptab l e  

i n  o ne  area o f  a commun i ty may be  u nacceptab l e  i n  anothe r area , what i s  

o b j ec t i onab l e to o ne person  may not be annoy i ng  to another , and  what i s  

to l erab l e  dur i ng  the  day may not  be  at n i g ht .  D e sp i te the  s ub j ect i ve 

nature o f  n o i se , however , i t  does  affect the  f u l l range o f  h uman acti v i 

t i e s  and , c o n sequent l y , mu st  b e  con s i dered i n  l oca l  and  re g i ona l  p l an n i ng  . 

To comp l i cate matte rs further , no i s e l eve l s are i ncreas i ng i n  most  

urban  areas  o f  the  country . Th i s  i ncreas i ng no i s e e n v i ronment i s  l arge l y  

attr i b utab l e  t o  r i s i ng automat i o n  ( l arger  and  more n umero u s  i nd u s tr i a l  

p l ants , b i gger  and  faster  mac h i nes , etc . ) and  the  i nc reas i ng supp l y ,  de

mand , and  var i ety o f  h o u seho l d goods  ( cars , app l i ances , s hop too l s ,  

garden i ng e q u i pment , etc . ) . 

Laboratory and f i e l d stud i e s  have s h own that no i s e can  produce  

p hys i o l og i ca l  stre s s  i n  h umans i f  cr i t i ca l  no i s e l eve l s ,  frequenc i e s , 

and  t i me durat i o n s  are exceede d .  The  hea l th effects  o f  s uc h  stres s vary 

from permanent  p hys i ca l  i mpai rment  ( e . g . , l o s s  o f  heari ng )  to s ubt l e 

phys i o l og i ca l  changes  ( e . g . , c o n stri cti o n o f  b l ood  v e s s e l s  and  l o s s  o f  

s l eep ) . E ven  when  these  hea l th e ffects are m i no r , no i s e d i rect l y  affects  
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the  q ua l i ty o f  l i fe ,  and  i n  a more s ubt l e and  i nd i rect way , i n f l uences  

human behav i o r and  pe rformance . 

The  three  p r i mary factors  that are u s ed to de scr i b e  e n v i ro nme nta l 

no i s e and  i t s i mpact o n  peop l e are i nte n s i ty ,  frequency , and  var i at i o n  

wi th  t i me .  F o r  examp l e ,  the  p re s s ure f l uctuati o n s  that make u p  a i rbo rne 

no i se are de scr i bed  i n  te rms o f  i nte n s i ty ( the  mag n i tude o f  the  f l uctua

ti o n s ) and frequency ( the number  o f  f l uctuat i o n s  p er  second ) .  

, 

The h uman ear  i s  s e n s i t i ve to a wi de range o f  pre s s ures  and fre q uen-

c i e s .  Because  the range o f  pre s s ure i s  s o  great , a l ogari thmi c s ca l e i s  

u s ed  to de s c r i be s o und  i nte n s i ty .  The  s o und  pre s s ure l ev e l  i s  g i ven  i n  

dec i be l s ( dB )  and i s  de f i ned  as : 

2 

dB � 1 0  l og10 UJ 
The  va l ue o f  the re ference  p re s s ure ( P 0 )  i s  20 m i c ro-Newto n s  per  s q uare 

mete r ( 2 0  µ N/m2 ) ,  wh i c h  i s  approxi mate l y  the  thres ho l d o f  hear i n g .  The  

un i t  o f  mea s u rement for  freq uency i s  cyc l e s per  second o r  he rtz ( Hz ) .  

The h uman ear  i s  n orma l l y  mo s t  s en s i t i ve to freque nc i e s between  l , 000 

and  5 , 000  H z .  

M o s t  o f  the  s o unds  he ard i n  the  e n v i ro nme nt  d o  n o t  co n s i st o f  a 

s i ng l e fre q uency , b ut  a range o f  frequenc i e s , each  wi th a d i fferent i n

te n s i ty o r  l eve l . A s  a re s u l t ,  a re l at i v e l y  s i mp l e  method o f  we i gh i ng 

the  freque ncy compo nents  o f  e n v i ronme ntal  no i s e and  combi n i ng them i nto 

a s i ng l e n umber has been  dev e l oped . Th i s method seems  to be  an ac c u rate 

means  of re l at i n g  h uman re spon se  to part i c u l a r  no i s e l ev e l s .  The  

we i ght i ng  system most commo n l y  used  i s  1 1 A-we i ght i n g , 1 1 a nd  the  res u l tant 

n umbe r i s  ca l l ed the 1 1 A-we i ghted s o und  l eve l 1 1  ( dBA ) . 
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The A- l e v e l  acc u rate l y  de scr i bes  the overa l l e n v i ronmental  no i s e at 

any part i c u l ar i n s tant , b ut , i n  fact , the l ev e l  of e n v i ronmental  no i s e 

i s  composed  of  cont i nua l  and  sporad i c n o i s e  s o u rces . C ont i nua l  no i s e 

s o u rces  ( s uc h  as traff i c ,  w i nd , and  i nd u s tr i a l  p l ants ) separated by a 

d i s tance c reate a re l at i v e l y  s tab l e  bac kgro u nd n o i s e  l e ve l i n  wh i c h no 

parti c u l ar  s o u rce can be read i l y  i dent i f i ed and  wh i c h s l ow ly  vari e s  w i th 

the dai l y  cyc l e of  h uman acti v i ty .  S upe r i mposed  o n  th i s  bac kgro u nd  i s  a 

s u cce s s i o n of  no i sy events  of  s h o rt durat i o n ( s uch  as  a i rc raft f l yove r s , 

ho u s e ho l d app l i ances , and bark i ng  dogs ) wh i c h cause  mo re rap i d var i at i ons  

i n  the  overa l l no i s e l ev e l s .  

2 .  De r i vat i o n  o f  I mpact C r i te r i a  

Mo s t  c r i te r i a c u rrent ly  u s e d  t o  eva l uate o r  contro l e n v i ronmental  

n o i s e  are based o n  p hys i o l og i ca l  data and comm u n i ty comp l a i nt and annoy

ance  i n fo rmat i o n .  H oweve r , i t  i s  i n struct i ve to c o n s i der  the  p refe r

ences  o f  the  genera l  popu l at i o n  that are g i ven  i n  Tab l e  J - 1 .  

The p hys i o l og i ca l  e f fects  o f  n o i s e  norma l l y  co n s i dered  i n  e stab l i s h 

i ng s tandards o r  c r i ter i a are speec h ,  s l e ep , a n d  tas k i nterference , 

p hys i o l og i ca l  stre s s , and  hear i ng damage . The  degree o f  certai nty i n  

the dBA l ev e l s for  these  e ffects , g i ven  i n  Tab l e  J - 2 , var i e s  from good 

to p oor .  The  l ev e l s a s s o c i ated w i th hear i ng damage are we l l  documented . 

The  upp er  l i m i t for  8 - ho ur  cont i n u o u s  expo s ure  i s  9 0  dBA under  the  

Occupat i o na l  Safety and He a l th Act o f  1 9 70  ( O S HA ) . 

Fede ra l  standards from the  U . S .  Departme nt o f  H o u s i ng and  U rban 

Deve l opme nt ( HUD ) and  the  U . S .  D epartme nt o f  Transportat i o n ( DOT)  are 

pres ented i n  Tab l e s J - 3  and J - 4 .  T h e  DOT standards are de s i gn goal s for 

traff i c- ge nerated n o i s e ,  and  the  pred i cted o r  meas u red no i s e l eve l , L 1 0  
( n o i s e l ev e l  exc eeded 1 0% o f  the  t i me ) , i s  based  o n  peak- ho ur  traff i c  . 

HUD  c r i ter i a are not separated i nto spec i f i c  l and- us e  catego r i e s  because  

the i r p r i mary concern i s  wi th the s u i tab i l i ty of  l i v i ng q u arters . 
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TYPE O F  AREA 

Rura l  

S u bu rban 

Urban , Res i denti a l  

Urba n ,  Res i dent i a l  

Commerc i a l  

I nd u str i a l  

Water Recrea t i on , 

Water Recreat ion , 

Wi l dernes s 

Ta b l e J - 1  

POPULAT I ON PRE FERENCES 
REGARD I NG NO I S E  LEVELS 

p l u s S hops  

Restri cted 

Unres tr i cted 

NO I S E LEVELS (dBA ) 
DAY N I GHT 

�!ANT ACCEPT WANT ACCEPT 

35 45 25 35  

40 50 30 40 

45 55  35 45 

50 60 40 50 

55 65  45 55  

60  70 50 60 

45 45 35 35 

55  55 45 45  

30 20  20  20 

Source : Ca l i forni a State Department of P u b l i c  Hea l th .  
J a nuary l 97 1 . 
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Tabl e J - 2  

EST IMATES OF MAGN ITUDE  
OF  NO I S E  EFFECTS 

EFFECTS 

Hea r i n g  Damage R i s k  

Speech I nterference 

S l ee p  I n terference 

P hys i o l og i ca l  Stress  

Ta s k  I n terference 

NO I S E  LEVEL  (dBA ) 
MODERATE APPREC IABLE  

70  

45 

40 

70 

55 

90 

60 

70 

90 

75 

Source : Bol t ,  Beranek , and Newman ,  December 
1 97 1 . No i s e from Construct i o n  Equ ip
ment and Operat i on s , Bu i l d i ng 
Equ i pment and Home Appl i ances . 
NT I S  a s  Nat i ona l  Tec h .  I nformati on 
Document 300 . 1 . 
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Tabl e J - 3  
S UMMARY OF H U D  NO I S E  C R ITERIA  

GEN ERAL EXTERNAL EXPOSURES 
( dBA ) * 

UNACCEPTABLE 

• Exceeds 80 dBA 60  m i n utes per 24 hours  ( L4 ) .  

• Exceeds 75  dBA 8 hours  per 24 hours ( L 33 ) . 

( Except i o n s  a re strong ly  d i s couraged and requ i re 
a 1 02 ( 2 ) C  e nv i ronmenta l  statement  and  the 
Secreta ry ' s approva l . )  

D I SCRET I ONARY - NORMALLY UNACCEPTABLE 

• Exceeds 6 5  dBA 8 hou rs per 24 hours  ( L 33 ) .  

• Loud , repeti ti ve sounds  on s i te .  

• 

• 

(Ap prova l s  requ i re no i s e attenuat i on mea s u res , 
the Reg i ona l  Adm i n i s trator ' s  concurrence , and  
a 1 02 ( 2 ) C  e nv i ronmenta l s ta tement . )  

D I SCRETI ONARY - NORMALLY  ACCEPTABLE  

Does not exceed 65  dBA more than 8 hours  
per  24 hours  ( L33 ) .  

ACCE PTABLE  

D oe s  n ot  exceed 4 5  dBA more t h a n  30 m i n utes 
per  24 hours . 

*Cr i ter i a  are app l i ed at boundary .  

Sou rce : U . S .  Department  of Hou s i ng and Urban Deve l opment , 
No i se Abatement and Control : Departmental  Pol i cy ,  
Imo l ementati on , Respons i b i l i t i e s , and Standards , 
Augu s t  1 9 7 1 . 
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Tabl e J -4 

DOT DES IGN NO I S E  LEVEL/LAND-USE  RELAT I ONSH I P S  

• LAND-USE  DES I GN NO I S E  
CATEGORY LEVEL - L * 1 0  DESC R I PT I ON O F  LAND- US E  CATEGORY 

A 60  dBA Tracts of l ands  i n  wh i ch s eren i ty and  

• qu i et are of extraord i na ry s i g n i f i ca nce 
and serve  an  i mportant  p u b l i c  need , and  
where the  p reservat i on  of those  qua l i t i es 
i s  essent i a l  i f  the area i s  to cont i n ue  
to serve  i ts i ntended p u rpo s e .  S uch  
areas cou l d  i nc l ude amph i th eaters , par-

• 
ti cu l a r parks or porti ons  of parks , or 
open spaces  wh i ch are dedi cated or recog-
n i zed by appropr i a te l oca l  offi c i a l s for 
acti v i t i es req u i r i ng spec i a l  q ua l i t i es of 
seren i ty a nd qu i et .  

B 70 dBA Res i dences , mote l s ,  hotel s ,  p u b l i c  meet-
• i ng rooms , s choo l s ,  churches , l i brari es , 

hos p i ta l s ,  p i cn i c area s , recreat i on areas , 
p l aygrounds , a ct i ve sports a reas , and 
parks . 

c 7 5  dBA Deve l oped l a nds , p roperti es or acti v i t i es • not i n c l u ded i n  categori es  A and B above . 

D For req u i rements on undeve l oped l ands , see 
parag raphs  5 . a ( 5 ) and  ( 6 )  of PPM 90- 2 .  

E 5 5  dBA Re s i dences , mote l s ,  hote l s ,  p ub l i c  meet-
• i ng rooms , school s ,  churches , l i brar i es , 

hos p i ta l s ,  and  aud i tori ums . 

*C r i ter i a  are app l i ed at  boundary ,  pea k traffi c hour . 

• 

• 
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A recent  EPA  report recommends m i n i mum l ev e l s o f  exp o s ure  to no i s e 

that wo u l d  i ns ure the  p u b l i c ' s hea l th and we l fare (Tab l e J - 5 ) . T he se  

l eve l s are  prese nted i n  te rms o f  a da i l y e n ergy- average for  var i o u s  l an d  

u s e s . T h e  term Le q ( 24)  i s  the  A-we i ghted e nergy- averaged no i s e l ev e l  

d ur i ng  a cont i nuous  24- hour  per i o d ,  whereas Ld n  we i gh s  the  Le q  betwee n  

1 0  p . m .  and  7 a . m .  by add i ng  1 0  dBA . 

A l though  there  i s  no l ega l  req u i rement  to comp l y  wi th these  c r i te r i a 

o r  recommendat i o n s , they w i l l  b e  u s ed  to as s i s t i n  the  eva l uati o n  o f  e n

v i ronmental  i mpacts . 

3 .  D e r i vat i o n  o f  Constructi o n N o i s e I mpact C r i ter i a 

N o i s e  generated d ur i ng  c o nstruct i on d i ffers  from the  ope rat i ona l  

no i s e o f  mo s t  p ro j ects because  the  c haracter and d urat i o n  o f  the no i se 

s o u rces  are s i gn i f i cant ly  d i ffere nt .  No i s e generated by c o nstruct i o n  

act i v i t i e s  i s  n orma l l y  o f  s h ort d urat i o n  and  h i gh l y  var i ab l e ,  and  

there fore , i s  c o n s i dered more annoy i ng  than  a cont i nuous  n o i s e  l ev e l  

o f  l o ng  d urat i o n .  C on struct i o n  no i s e i mpact c r i ter i a are based  upo n 

speech  i nterfere nce , presented i n  Tab l e J - 2 , and  are re l ated to i ntens i ty 

and  freque ncy o f  occ urrence . Whenever  the  no i s e l ev e l  exceeds 60 dBA 

apµrec i ab l e speech  i nterference  occurs . T h i s  upper l ev e l  was e s tab-

1 i s he d  by a s s um i ng that no i se- i nduced speech  i nterfe rence  wo u l d  be  

i nto l erab l e ( at d i s tances  greater than  3 feet or  l mete r )  for  n o i s e  

l ev e l s i n  exc e s s  o f  6 0  dBA . There fore , t h e  h i gher  t h e  no i s e l ev e l  over  

60 dBA , the  more d i s turbance wi l l  res u l t ,  and  the  l es s  steady the  l eve l  

o f  a n o i s e ,  the  greater the  d i stract i o n  and  annoyanc e .  Based  o n  th i s  

i n fo rmat i o n , c on struct i o n  n o i s e  i mpact cr i te r i a for  n o i s e- s e n s i t i ve 

areas ( ho sp i ta l s ,  s c hoo l s ,  res i de nt i a l  commun i t i e s , recreati o n  areas , 

etc . ) are s hown i n  Tab l e J - 6 .  
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Tabl e J - 5  
Y EARLY AVERAGE* EQU I VA L E N T  SOUND L E V E L S  I D E NT I F ! l D A S  R E Q U I S I T E  TO 

rROHCT THL PUBL I C  HEALTll AtW f!E L FARE fJ I TH AN ADLQUATE Mf\ RG rn OF SAFETY 

Re s i d e n t i a l  w i t h  Out
s i d e Space a nd Fa rm 
R e s i d e n c e s  

Res i d e n t i a l  w i th No 
Ou t s i de Spa c e  

Comn1crc i a l  

I n s i d e T ra n s 11 o r t a t i o n 

I n d u s t r i a l 

MEASURE 

Ldn 
Lcq ( 2 4 ) 

L ei n  
L e q ( 24 ) 

I N DOOR 
ACTI V It_Y_____ 

'--
--�T-0 f'Rcin.n-

I NT E R - l l LARrnG L O S S  AG!, l l< S T  
F E R E NC E  CONS I D E RAT I ON B O T H  E F F E C T S  ( b )  

4 5  4 S  
7 0  

4 5  4 5  
70 

------

-
-------

L eq ( 2 4 )  ( a ) 7 0  7 0 ( c )  
------- -

Leq ( 2 4 )  ( a )  70 ( a )  
- --- ----- -

L c q ( 2 4 )  ( d ) ( a ) 7 0  7 0 ( c )  
----- - ------ ----- --·- - ----- - - - -· -

Ho s p i t .i l s  Lei n 4 o  

L eq ( 2 4 ) 
----------

E d u c a t i o na l L eq ( 2 4 )  4 5  

L eq ( 2 4 )  ( d ) 
--- ---- -·--------- -- --

l�e c rca l i o na l flreJS  L e q ( 2 4 ) ( a )  
· - - ---·-- - - - - -· - - -- -- - - - -- - - - ---- -----

F a rm L a n d  a n d  Gene r a l  
U n po p u l a te d L a nd 

Sou rce : EPA 

C O C E  

L e q ( 2 4 )  

4 5  

7 0  

4 5  

7 0  
------- -- -

70 70 ( c ) 

111:11\iTI\' 
HIH R 

F t R UK E  

5 5 

\ a ) 

( a ) 

55 

o5  

( a ) 

( a )  

OUTDOOR 

l lEf\ R HI G  LUSS 
COll S ! D l Rf\T ! Otl 

70 

70 

70 

70 

70 

7 0  

70 

TITT'IWTL"ff-
1\GA I N S  T 

GOTH C F F L C T S  ( b )  

o S  

7 0 (  c )  

70 ( c ) 

S S  

5 5  

7U ( c )  

7 0 ( c )  

a .  

b .  
c .  

S i n c e  d i f fe r e n t  ty p e s  o f  a c t i v i t i e s a ppea r to 
a c t i v i ty i n te rference may be d i f f i c u l t e x c e p t  
B a sed o n  l owe s t  l ev e l . 

be a s s o c i a ted w i t h  d i fferent l e v e l s ,  i d e n t i f i c a t i o n of a n:u x i rnum l e v e l  f o r  
i n  those c i rcums t a n c e s  vth e r e  s p e e c h  c orlll':u n i c a t i o n i s  a c r i t i c a l  a c t i v i ty .  

fi n  L (: I J ( � '  o f  7 5  rJ G  " '"Y be i dent i f i e d  i n  t h e s e  
e n o u u h  .6 r e s u l t  i n  a ne� l i g i b l e  c o n t r i b u t i o n 

s i tua t i on s  so l on u  as t l :e  exposure o v e r  l h c  ren:a i n i n <J 1 6  h o u r s  J 'lT ciJy i s l 01·1 to t h e  2 4 - h o u r  a v e r u g e ,  i . e . , no g rcu t c r  thiln an I cq of 60 di! . 
� D T E : E x p l il n a t i o n  of i d en t i f i e d l e v e l  for h e a r i ng l o s s :  t h e  expos u re p e r i od w h i c h  re s u l t s  i n  h e a r i n g  l o s s  at t h e  i d e n t i f i ed 

l evel i s  a p e r i od of 40 y e u r s . 

* Refers to e n e rgy r a t h e r  t h u n  a r i thme t i c  a v e ra g e s . 

- ···-----------------·--- -- ---------------



Tab l e  J - 6 
CONSTRUCT ION  NO I S E  I MPACT D ETERMI NAT ION  

D U RATION  O F  NO I S E  
( M i nute s )  

Le s s  than  

l to 3 

More than  3 

Source : U RS  

NUMB E R  O F  OCCURRENCES  
OVER  60 dBA 

LESS THAN 5 5 TO l 0 

Sma 1 1  Mode rate 

Moderate Large 

Large S i gn i f i cant  

J - 10 

• 

• 
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MO R E  THAN l 0 
• 

Large 

S i gn i f i cant 

S i gn i f i cant  • 
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The most  preva l ent  n o i s e  s o u rces  at c o n s truct i o n  s i te s  are e q u i p-

ment powered by i nterna l  comb u s t i on  e n g i n e s . Earthmo v i ng  e q u i pment , 

crane s , c o ncrete m i xers , dump truc ks , p umps , e l ectr i c  power gene rato rs , 

and  a i r compre s s o rs rad i ate n o i s e  l ev e l s o f  70 to 9 5  dBA at  50  feet from 

the  e q u i pme n t .  P ump s , ge nerators , and c omp re s s o rs are genera l l y  s tat i o nary 

s o u rce s  that radi ate fa i r l y  c o n s tant no i s e l ev e l s when  operat i ng .  

Mob i l e  s o u rce s , however , radi ate vary i ng  no i s e l ev e l s depe n d i ng o n  

operat i n g  cond i t i o n s  a n d  l oads . Typ i ca l  ranges o f  no i s e a t  a var i ety o f  

c o n s tructi o n  proj ects  are pre sented i n  Tab l e J - 7 .  

The  no i se l ev e l s exper i enced  at a part i c u l ar l ocat i o n  depend  upon  

the  d i s tance  from the  cons truct i on acti v i ty and  the  nature o f  i nterven

i ng te rra i n o r  other  o b s truct i o n s  over  o r  through  wh i c h the  s o u n d  m u st  

trave l .  A s  a genera l  r u l e ,  n o i s e  l ev e l s w i l l  decreas e by  6 d BA  every 

t i me the  d i s tance  from the s o u rce  i s  doub l ed .  F or  examp l e ,  i f  the  n o i s e  

l ev e l  i s  7 8  dBA a t  5 0  feet from an  a i r compre s s o r , i t  w i l l  b e  approx i 

mate l y  72 dBA at 1 0 0 feet , and  66  dBA at 200 feet .  I nterv e n i ng o b s truc

t i o n s  may reduce n o i s e  l ev e l s by a few dec i be l s o r , under s pec i a l c i rcum

s tanc e s , by more than 20 dBA . F i na l l y ,  a factor o f  1 5  to 30  dBA can  b e  

appl i ed t o  peop l e i n s i de b u i l d i ng s  that have c l o s e d  w i n dows . 

D u r i n g  p i p e l i ne ho l e- d i gg i ng  and  gro und- c l ear i n g  p ha se s , roc ky 

format i o n s  are e ncountered  o n  the  s i te that are too l a rge and  too hard 

to b e  b ro ke n  up w i th tractors  e qu i pped  w i th  r i ppers  and  bac khoe s . 

Jac khamme r i ng o r  b l a st i ng i s  n eeded to break  up  th i s  mater i a l . Po s s i b l e 

i mpacts a s s o c i ated w i th b l a st i ng  i nc l ude s udden p re s s ure  c hanges  that 

are t ran sm i tted through the  a i r  as  no i se or through the  earth as  ground  

v i b rat i o n .  N ormal l y ,  the  e ffects  o f  b l a st i ng are annoy i ng  because  they 

are u npred i c tab l e and  h i g h l y  var i ab l e .  

The  e ffects  o f  i nc reased  and  var i e d  n o i s e  l ev e l s upon  w i l dl i fe are 

l arge l y  u n known . Some pre l i m i nary s c i e nt i f i c  researc h , howeve r ,  i nd i 

cates that many a n i mal s that re l y  o n  the i r aud i to ry sys tem for  c o urts h i p  
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Ta bl e J - 7  

TY P I CAL RANGES OF  NO I SE L EVELS AT CONSTRUCT I ON 
S I TES W I TH 50  dBA AMB I ENT , TY P I CAL O F  

SUBURBAN RES I DENT IAL AREAS 

DOMEST IC  OFF I CE  
S I TE HOUS I NG BU I LD I NG I N DUSTR IAL 

Ground C l eari ng  83* 84 84 
8 7 y 

Excava t i on 88 89 89 
8 6 6 

Foundat ions  8 1  78 77 
1 0  3 4 

Erecti on 8 1  87 84 
1 0  6 9 

F i n i s h i n g 88 89 89 
7 7 7 

xThe l a rge number i s  the  average no i s e  l eve l ; the sma 1 1  number 
is the  s ta ndard dev i at i on from the avera g e .  

P UBL I C  
WORKS 

84 
8 

88 
7 

88 
8 

79 
9 

84 
7 

bel ow i t  

Source : U . S .  Env i ronmenta l Protecti on Agency , No i s e from Cons truct i on 
Egu ipment and Opera t i ons , B u i l d i ng Egu ipment  and Home 
Appl i a nces . December 1 97 1 . 
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and mat i ng , l ocati ng  p rey , detect i ng  p re dators , stak i ng  out  terri to r i e s , 

recogn i z i ng young  and  mate , n e st i ng ,  etc . , are threatened  to a greate r 

extent by unrecogn i zed  and  i nc reased  n o i s e  than are spec i es that u s e  

o t h e r  s e n s e s . Stud i es a l s o  s how that many spec i es eventua l l y  adapt to 

d i fferent and i ncreased  n o i s e s  i f  they p rove  to be non- threate n i n g .  

Except i n  tho s e  c a s e s  where a re l ati o ns h i p  betwee n  con s truct i o n  n o i s e  

a n d  an  adve rse  e ffect upon  a spec i es c a n  be  i de nt i f i ed  ( e . g . , w i th  the  

Ca l i forn i a  condor ) ,  determ i n i ng the  i mpact of  con s tructi o n  acti v i ti e s 

upon  wi l d l i fe m u st  be  a s ub ject i ve rathe r  than ob ject i v e  proces s .  

4 . N o i s e  S u rvey 

L i m i ted  n o i s e  l eve l mea s urements a l o ng  the proposed  Coa l i nga P i pe

l i ne we re co nducted by URS d u r i ng  the  wee k  o f  November 2 1 , 1 97 6 . The se  

me as u rements  were made to deter� i ne the  c u rrent no i se e n v i ronme nt  i n  the  

general  v i c i n i ty o f  the  tan k farms and  p ump i ng  s tat i o n .  A l though  s ome 

no i s e me a s urements were made at rura l  l ocat i o n s , the maj o r  emp has i s  of 

the  s u rvey focu sed  o n  areas  whe re i nc reas ed no i s e l eve l  from c o n struct i o n  

or  p ump stat i o n  operat i o n  co u l d re s u l t i n  a no i s e i mpact . 

U RS  meas u rements  we re made w i th a batte ry- po\ve re d  BrUe l  and Kj aer  

Tyµe 1 66B/S45 sound  l ev e l  meter equ i ped \vi th w i nd screen . The  1 1 A-we i ght i n g 1 1  

s c a l e set o n  s l ow respo n s e  was u s ed for  a l l meas u rements . Samp l i ng 

per i ods  we re 1 5  to 3 0  m i n utes for  4 s i te s . The  re s u l ts o f  the s u rvey 

are pre s e nted i n  Tab l e J-8  for  L90 , L50 , and  L 1 0  ( no i s e  l e ve l s exceeded 

90 , 5 0 , and  1 0  percent o f  the t i me , re spect i ve l y )  . 

A q u i c k  rev i ew o f  the res u l ts of  Tab l e J-8  i nd i cates  that c u rre nt 

n o i s e  l ev e l s are wi th i n popu l at i on preferences  an�  no i s e gu i de l i nes  

g i ven  i n  Tab l e s J l , J - 3 , J-4 , and  J - 5 .  The  no i s e l eve l s a l ong  most  o f  

t h e  p i pe l i ne ro ute , there fore , a r e  i nd i cat i ve  o f  a w i l derne s s/rural  

e n v i ro nme nt  . 
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Tab l e J -8  

R ESU LTS O F  NO I S E  S U RVEY  • 

STARTI NG  NO I S E  LEVE LS ( dBA )  
S I TE  DATE T IME  LOCAT ION  L90 L50 L l O  

1 1 - 23 - 76  4 : 00 p . m . E l k H i l l  P ump 37 40 47 . 5 
• 

Stati o n  

2 1 1 - 2 3 - 7 6  4 : 30  p . m .  E l k H i l l  Tank  40  4 1  43 . 5 
Farm 

3 1 1 - 2 3 - 76  5 : 30 p . m . R u ra l  Area N orth  36  3 8 . 5 
• 

49 
o f  Taft 

4 1 1 - 24-76  9 : 30 a . m .  One  M i l e  So uth  3 5 . 5 37  38 . 5  
o f  Coa l i nga Tan k 
Farm • 

So urc e :  URS , November  1 97 6 .  

• 

• 

• 

• 

• 

J - 14 

• 



5 .  No i s e I mpacts 

a .  Con struct i o n  

Con struct i o n  no i s e i s  o f  part i c u l ar i mp ortance whe n  i t  occurs  

i n  o r  near s ch oo l s ,  hosp i ta l s ,  and  re s i dent i a l  and  rec reat i o na l  areas 

because  o f  annoyance and  d i s tu rbance facto rs . The  n o i s e  l eve l s  exper

i e nced  at part i c u l ar l ocati o n s , howeve r ,  depe n d  upon  the  d i s tance  to the  

con s truct i o n acti v i ty and the nature o f  i nte rve n i ng  terrai n or  other 

o b s truct i o n s  thro ugh  wh i c h  sound  must  trave l  to  reach the  rece i ve r .  A s  

a genera l  ru l e ,  n o i s e  l ev e l s w i l l  decrease  by 6 dBA  per  doub l i ng o f  

d i s tance from t h e  s o u rce . I nterve n i ng  o b s truct i o n s  may reduce no i s e 

l eve l s by a few de c i be l s o r , u n de r  spec i a l c i rcums tance s , by mo re than 

20 dBA . F i na l l y ,  a factor o f  b etwee n  1 5  and  30  dBA can be  app l i ed for  

peop l e i n s i de b u i l d i ng s  wi th c l o s ed w i ndows . 

Theoret i ca l l y ,  no i s e gene rated du r i ng  ground  c l earance and  

excavat i o n , the  n o i s i e s t  phase  o f  con structi o n , w i l l  ave rage 84 dBA at a 

d i s tance o f  50  feet from the  s i te w i th a peak  n o i se l ev e l  o f  1 00 dBA .  

A l l owi ng  f or  no i s e atte nuat i o n  wi th d i s tance , outdoor  speech  i nterfer

e n ce o r  n o i s e  i mpact are expected wi th i n  800 feet o f  the  p i p e l i ne wor k i ng  

zone . When  b l a st i ng  i s  req u i red , n o i s e  l e ve l s may exceed  1 1 0 dBA ( peak  

no i s e l e ve l ) .  Exact no i s e i mpacts are  d i f f i c u l t to as certa i n because  o f  

t h e  many var i ab l e s  a s s o c i ated w i th b l a st i ng . 

Upon  exam i n i ng curre nt  l and- u s e  map s o f  a reas a l o ng the  Coa-

1 i nga P i pe l i ne ,  o n l y s catte red farm re s i dents  ( or l abor  camp s )  and  the 

P o l vadero Country C l ub  are co n s i dered no i s e- s e n s i t i ve areas . The  con

s truct i o n  no i s e i mpacts to the se  s e n s i t i v e receptors , howeve r , wo u l d be  

m i t i gated by  the  speed  o f  p i pe l i ne c o n struct i o n . * 

*P i pe l i ne c o n struct i o n  i s  e s t i mated at 4 , 000 feet per  day i n  mountai n s , 
8 , 000 feet per  day i n  va l l eys , and  1 , 000 feet per  day i n  u rban  areas . 
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Con struct i o n  n o i s e  i mpact re s u l t i ng from tan k  farm and p ump 

s tati o n  c o n s truct i o n  wou l d be i n s i gn i f i cant  becau se  the area does  n ot  

have  nearby no i s e- s e n s i t i ve receptors . 

b .  Operat i o na l  

The  o n ly  ope rat i o na l  i mpact that  may re s u l t from the  proj ect  

i s  n o i s e  generated by  the  p ump s tat i o n .  Depend i ng upon  the  s i ze ,  type , 

and  man u facturer  o f  the  pump s , wh i c h are un known at th i s  t i me ,  exposed  

p umps have  been  found  to  generate n o i s e  l ev e l s from 7 0  to 90  dBA  3 feet 

from the i r s o urce . The  operat i ona l  i mpacts a s s o c i ated w i th  s u c h  p ump s , 

howe ve r , wou l d  b e  i n s i gn i f i cant  beca u s e  n o i s e - s e n s i t i ve receptors are 

abs ent o r  are l ocated at co n s i derab l e  d i s tances  from the  s i te .  
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l .  E n v i ronmental  Sett i ng 

Append i x K 

\�ate r R e s o u rce s  

T he  E l k H i l l s/Coa l i nga conveyance corr i dor  i s  s i tuated i n  the 

Tu l are La ke Bas i n  ( Bas i n  50 ) .  The  area l extent o f  t h i s bas i n ,  wh i c h i s  

s h own i n  F i gure  K- 1 ,  encompas s e s  the s o uthern ha l f o f  the  San  Joaqu i n  

Val l ey .  The  a l ternat i ve i ntermed i ate tan k farms and  connec t i o n  to 

ex i s t i ng p i pe l i ne s  to the San L u i s  O b i spo  coast  are al s o  s hown o n  

F i gure K- 1 .  

a . S u rf ace Water 

S u rface f l ows w i th i n  the  T u l are Lake Bas i n  o r i g i nate p r i mar i l y  

from the more mounta i no u s  areas  that ma ke u p  i ts boundar i e s .  Thes e  

f l ows tend  to converge toward the  va l l ey f l o or .  I n  the  past , t h i s con

vergence  has  re s u l ted i n  the  deve l opment o f  a n umber  o f  l a rge l a kes  i n  

the  bas i n ' s  c entral va l l ey where exc e s s  s u rface waters  wo u l d  accumu l ate . 

Beca u s e  o f  h i gh evapo rat i ve rate s ( more than 60 i nche s/year o n  the  

va l l ey f l oor )  and the rel ati v e l y  l ow l e ve l s o f  ra i nfa l l wi th i n  the  

bas i n ,  the s e  l a ke s frequent ly  dr i ed up , e s pec i a l l y  dur i ng the  dry s ummer 

months ( SWRCB , l S75 ) .  T h i s pattern has  been further  exacerbated by 

ups tream d i vers i o n s  to the po i nt that mo s t  o f  the l a ke s  now exi s t  exc l u

s i ve l y  as  dry l a kebeds  . 

K- 1 



i 
- - - · - - - - - - -L 

F i g u re 

Sou rce : 

• • • • • • • • • • •  Bas i n  D i v i de 

K- 1 . Wa ter Ba s i n s fo r Coa l i nga 

S tate  Water Res o u rces C ontrol  

K-2 

Sys tem 

Board , 1 97 5 .  

• 

• 

• 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Of the s u rface f l ow that does  occur , the b u l k of  i t  i s  o n  the 

bas i n ' s east s i de .  App rox i mate l y  94 percent  of  the natural runoff 

reac h i ng the va l l ey f l oor  i s  conta i ned wi thi n the f l ows of the Ke rn , 

T u l e ,  Kaweah , and Ki ngs r i v e rs , a l l of  wh i c h  are o n  the east s i de .  I n  

contrast t o  these peren n i a l  ri v e rs , the wests i de streams are i nterm i tte nt 

and normal l y  o n l y  have sustai ned f l ow dur i ng  and s ho rtl y after extended 

per i ods of  heavy rai nfal l .  F l ows o r i g i nat i ng from the ent i re we st  s i de 

( the p roposed  project i nc l udes o n l y  about two- t h i rds of th i s  area) 

amou nt to o n l y  24 , 000 acre- feet per year.  For the most part , these 

western  streams s e rve  to recharge the unconf i ned ground-wate r system on  

the  west  s i de w i th the i r f l ows p e rco l at i ng rap i d l y  i nto the ground l o ng 

before they reach the central va l l ey f l o o r .  Thus , of  the n umerous sma l l 

streams observed a l o n g  the conveyance corr i do r ,  most  d i sappear o n l y  a 

s hort d i s tance after the i r  i nte rs ecti o n  wi th the corr i dor  . 

The qual i ty of  waters wi th i n the bas i n  i s  var i ab l e .  F l ows i n  

the maj o r  wate rco urses  of the easts i de tend to be  of  exce l l e nt qual i ty .  

I n  co�trast to these streams , f l ows drai n i ng the bas i n ' s we st  s i de tend 

to be somewhat poorer i n  qua l i ty .  Th i s  qua l i ty reduct i o n  i s  pr i mar i l y  

attri butab l e  t o  the h i gher  tota l d i s s o l ved  so l i ds (TDS)  conce ntrat i ons  

that can  be found i n  these  ephemeral  streams . The TDS  l eve l s and annua l  

f l ows fo r maj o r  we sts i de streams f l owi ng through o r  near  the  co nveyance 

corr i dor  are p rese nted i n  Tab l e  K- 1 .  As i s  e v i dent from the tab l e ,  

n e i ther streamfl ow qua l i ty nor  quant i ty for the co nveyance corr i dor  are 

h i g h .  

b .  Ground  Water 

Three d i st i nct bodi es  of  ground water under l i e  the T u l are La ke 

Bas i n . They are from the s u rface downward :  ( l )  the unconf i ned/s emi 

confi ned aqu i fe r  that over l i e s the re l ati v e l y  i mpermeab l e  E-c l ay l ayer 

(where that l aye r i s  p resent) ; (2)  the conf i ned aqu i fer that underl i e s 

th i s  l aye r ;  and  ( 3 )  the sa l i ne connate waters that are found i n  the 

mari ne format i ons  underl yi ng the con fi ned aqu i fe r  . 
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Ta bl e K- 1 

AVERAGE ANNUAL  RUNOFF AND AVERAGE TOTAL D I SSOLVED SOL I DS 
OF  WESTS I DE STREAMS • 

UN IMPA I RED  
AVERAGE DRA I NAGE AVERAGE 

HYDROGRAPH I C  ANNUAL FLOW AREA TDS 
U N IT  WATERSHED ( OOO ' s  acre-ft ) ( sq mi . ) ( mg/ Z ) • 

Wes ts i de-North  Lo s Gatos  Cr . 4 . 0  1 1 8 800 
Worthan  C r .  2 . 5  88 1 , 000 
Jaca 1 i tos  Cr . 1 .  5 56 1 ,  000 
Za pato Cr . 2 . 0  58 800 • 
Avena l Cr . 2 . 8  64 500 

S u btota l 1 2 . 8  384 

We s t s i de-South  Avena l Cr . ( port ion ) 0 . 7  1 6  500 • 
B i tterwater Cr . 3 . 5  1 1 8 3 , 200 
Sa ntos Cr .  1 .  0 46 3 , 000  
Buena V i sta Cr . ( port i o n ) 1 .  5 62 3 , 400 

Su btota 1 6 . 7  242 • 

TOTAL 1 9 . 5  626 

Source : State Water Resources  Contro l Board , 1 975 ' Water Qua l i t.z Con trol 
P l a n  Re�ort , Tu l a re Lake  Bas i n  { 5D} . • 
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The unco n f i ned  aqu i fe r  extends  throughout  the  bas i n 1 s  c ent ra l  

va l l ey .  The  c o n f i ned  aqu i fe r , on  the other  hand , i s  l i m i ted  pr i mar i l y  

t o  the  ce ntral  and  we stern  port i o n o f  the  va l l ey f l oor . Wh i l e  both 

c o n f i ned  and u n co nf i ned ground-wate r zones b l e nd i mpercept i ve l y  i nto one  

e s s e nt i a l l y  u nconf i ned  zone  a l ong  al l edges  o f  the  c o n f i n i ng E- c l ay 

l aye r ,  the  ma i n  recharge area for  the  c o n f i ned  aqu i fer  i s  l ocated al ong  

the  eastern  marg i n of  the  va l l ey .  I n  the  v i c i n i ty o f  the  co nveyance  

corr i dor , the  u n conf i ned  aqu i fe r  i s  the  dom i nant  gro u nd  water  body .  

Gro u nd water  moveme nt  wi th i n  both o f  the two ma i n  aqu i fers  

te nds  to be toward the  va l l ey ' s ce ntral  trough . Beca u s e  o f  the  h i gh 

amou n t  o f  rec harge that takes p l ace a l o ng  the va l l ey 1 s eastern  margi n s , 

th i s  movement i s  most  e v i dent  for  the  eastern  port i o n s  o f  the  bas i n .  

Th i s  patte rn has been  s omewhat mod i f i ed  by the  cont i n u i ng h i gh l eve l s o f  

groundwate r extract i o n .  T h e  l ocal  e ffect of  th i s  overdraft o n  the  

aq u i fers  o f  the  we sts i de area has been  a s i gn i f i cant l owe r i ng  o f  the 

l oca l  wate r tab l e .  We l l  data c o l l ected by the  Ca l i forn i a  State Depart

ment of Water  Re source s  ( 1 975 ) i nd i cate that uncon f i ned ground  wate r 

l e ve l s i n  the v i c i n i ty o f  the  c onveyance corr i dor  range i n  depth from 

1 00 to 400 feet be l ow the s u rfac e .  Th i s  overdraft has re s u l ted i n  s ome 

l oca l i ze d  reversa l s i n  f l ow grad i ents  away from the va l l ey trough  and  

toward areas o f  heavy p ump i ng . 

The  genera l  m i nera l  type o f  ground  wate r i n  the we s tern  port i o n s  

o f  t he  bas i n  i s  p r i mar i ly  c h l or i de o r  s u l fate . The  q ua l i ty of  th i s  wate r 

ranges from good to poor , w i th TDS  concentrat i o n s  i n  exc e s s  o f  5 , 000  mg/£ 

i n  many areas ( SWRCB , 1 975 ) .  Th i s  we s ts i de wate r a l s o  conta i n s boron  i n  

exc e s s  o f  1 . 0  mg/£ , c h l or i de i n  exc e s s  of  500  mg/£ , and  s u l fate i n  

exc e s s  o f  l , 000 n,g/£ . The s e  concentrat i o n s  make most  o f  th i s  water , 

part i c u l ar ly  i n  the  v i c i n i ty of  the  co nveyance  c orr i do r , u n s u i tab l e for  

agri c u l tura l  o r  domes t i c  u s e . Wh i l e  the causes  o f  th i s  degradat i o n are 

not  comp l ete ly  known , these  h i gh conce ntrati o n s  o f  c hem i ca l  po l l utants 

appear to be  natural l y  occurr i ng  and not attr i bu tab l e to the  act i o n s  of 

man . 
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c .  I mported Water 

The maj o r  i mported water fac i l i t i e s i n  the T u l are Lake Bas i n  

are : ( l )  the  Ca l i fo rn i a  Aqueduct  o f  the  State Water P roj ect ; ( 2 )  var i o u s  

u n i ts o f  the  Centra l  Va l l ey Proj ect ( i . e . , t h e  F r i  ant- Ke rn  Cana l , t h e  

D e l ta-Me ndota Cana l , a n d  t h e  San  L u i s Dra i n ) ; a n d  ( 3 )  t h e  C ro s s  Va l l ey 

Cana l . 

O f  these  t h ree proj ects , o n l y  the  Ca l i fo rn i a  Aqueduct  and some 

o f  i ts l ate ra l s are o f  maj o r  s i gn i f i cance  to th i s  proj ect . The  Ca l i forn i a  

Aqueduct  runs  ro u g h l y  paral l e l to the  proposed  conveyance  ro ute and  two 

o f  i ts l ateral s ,  the  Coa l i nga and  Ave na l  aqueducts , actua l l y  cros s  the 

corr i do r .  The  wate r tran spo rted i n  the  Ca l i forn i a  Aqueduct  o r i g i nates 

from the  S ac rame nto- San  Joaq u i n D e l ta .  Seven  water  age nc i e s wi th i n the  

bas i n  have co ntractua l  agre eme nts  wi th  the  s tate for water  de l i ve r i e s  of  

l , 349 , 300  acre- feet per  year from the  aqueduct  at f u l l project deve l op

ment .  F l ows i n  the  aqueduct  i n  1 97 1  that were s l ated for  de l i v ery 

wi th i n  the  T u l are La ke Bas i n  amo unted  to s l i ght ly  mo re than 500 , 000 ac re

fee t .  The q u a l i ty of th i s  i mported water i s  genera l l y  exc e l l e nt wi th  

TDS  l eve l s  o f  rough l y  220  mg/i . 

d .  B e nef i c i a l U s e s  

W i th  t he  except i o n o f  wate rs tran sported by the  Ca l i forn i a  

Aqueduct , the  ex i s t i ng and  potent i a l  u s e s  o f  the  above wate rs  are rather  

l i m i te d .  Th i s  l i m i tati o n  i s  p r i mar i l y  d u e  t o  t h e  l i m i ted  quant i t i e s  

ava i l ab l e  and/or poor  qua l i ty o f  t h e s e  wate rs . T h u s , wi th t h e  excep t i o n  

o f  aq ueduct  wate rs wh i c h are acceptab l e  f o r  most  u s e s , waters  i n  t h i s 

porti o n  o f  the  T u l are La ke Bas i n are u sab l e  o n l y  for  i rr i gat i o n and  

ground-water  recharg e .  
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2 .  I mpacts 

a . I mpact  C r i te r i a  

The  c r i te r i a  used  i n  ana l yz i ng the  l ev e l  o f  water  re s o u rces  

i mpact re s u l t i ng from the  cons truct i on  and operat i o n  of t h i s  project are  

as fo l l ows : 

b .  

A hydro l og i c i mpact i s  def i ned as any al terati o n  i n  s u rface o r  
gro u nd wate r f l ows o r  change  i n  the rate o f  gro u nd-water recharge . 
The  s i gn i f i cance  of  an  i mpact i s  based  o n  how marked the  
change  wi l l  be and  how the  change affects  other  re l ated p roces ses  
s uch  a s  s ed i mentati on  and  wate r qua l i ty .  

A water  q u a l i ty i mpact i s  s i m i l ar ly  def i ned  a s  any c hange i n  
the qua l i ty of  s u rface or  gro u n d  wate rs . S uc h  an  i mpact i s  
c o n s i dered to be s i g n i f i cant i f  the  c hange causes  e i t her :  ( l ) 
wate r qua l i ty object i v es , as de l i neated i n  the  Bas i n  P l ans , to 
be exceeded ; or  ( 2 )  s ub stan t i al water qua l i ty degradat i o n , 
even  though  t he  ob ject i ves are met , to  o c c u r .  I n  m o s t  cases , 
s ub s tant i al  degradat i o n  i s  co n s i dered to have o ccu rred i f  t h e  
b e nef i c i a l  u s e s  o f  a part i c u l ar water  body are  s evere l y  
hampe red  . 

C o n s truct i o n  

The  c o n struct i o n  o f  the  p roposed  E l k H i l l s/Coal i nga Co nveya nce 

Sys tem wou l d  have few , i f  any , s i gn i f i cant i mpacts o n  the  wate r re s o u rces 

o f  the  study area . The  o n l y  streams that co u l d be  potent i al l y  i mpacted 

d u r i ng project  con struct i o n  are the s treams cro s sed  by the  co nveyance  

corr i do r  ( e . g . , B u ena V i sta , B i tterwate r ,  Av e na l , Zapato and  Los  Gato s 

creeks ) .  A l l o f  these  streams  are i nterm i tte n t  at the p o i nts  at wh i c h 

they are cro s s e d .  

T h e  l ay i ng  of  a p i p e l i ne acro s s  a ny of  t he se  streams wo u l d 

have some potent i a l for  d i sturbance , p r i mar i l y  i n  the  form o f  a l o ca l i zed  

i ncrease  i n  s u spended s e d i me n t  l eve l s .  However , the  smal l s i ze and  the  

l i m i ted number  of  benef i c i al  uses  that are attr i b utab l e  to these  waters  
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wo u l d reduce the  s i gn i f i cance  o f  s uc h  i ncreas e s .  Becau s e  o f  the  hydro

l og i c patterns i n  the T u l are La ke Bas i n ,  the  i mpact of s ed i ment  i ncrea se s  

ca n  be  f u rther  reduced  t hro u gh m i t i gati o n  ( e . g . , l i m i ti ng con struct i on 

to p e r i ods  o f  l ow o r  no s treamf l ow) . Moreove r ,  becau s e  o f  the  pas s i ve 

nature o f  the  comp l e ted p i pe l i ne ,  a ny changes  i n  sed i ment  l oad i n g that 

do o cc ur  wo u l d  be  l i m i ted  e nt i re l y  to the  p e r i od  of  co n s truct i o n .  

The  c o n s truct i o n o f  the  E l k H i l l s  and  Coa l i nga tan k farms a l s o  

wo u l d have s ome  potent i a l  f o r  l oca l  watershed  d i s tu rbanc e .  T h i s c o n

struct i o n  wo u l d req u i re extens i ve c l ear i ng and  gradi ng  operat i o n s  wh i c h 

wo u l d remove ex i s t i ng gro u n d  cover  and  make both  s i te s  s ub j ect to h i gher  

rates  o f  e ro s i o n .  However , p l anned  eros i o n contro l  meas ures  wo u l d  i n  

a l l l i ke l i hood  reduce  the amo unt  o f  s ed i ment  l o s t  to i n s i gn i f i cant 

l ev e l s ,  thereby m i n i m i z i ng the  l i ke l i h ood  o f  i mpact o n  l oca l  s u rface 

wate rs . C o n struct i o n  of  e i th e r  the tan k farms o r  the  p i p e l i ne wo u l d not 

have any i mpact o n  st udy area gro und  wate rs . 

C o n struct i o n act i v i t i e s wo u l d re q u i re s u b s tant i a l q uant i t i e s 

o f  wate r , e i ther  from l oca l  water  sys tems o r  we l l s  c o n structed  spec i f

i ca l l y  for  t h i s project .  T he se  acti v i t i es wo u l d  i nc l ude  hydro s tat i c  

te s t i ng  wate r ,  dr i n k i ng  wate r for  proj ect per sonne l , water  for  d u st  

abateme nt , a nd  wate r f or  concrete m i x i ng  a nd  other  m i s c e l l a neou s  u s e s . 

C o n struct i o n  operat i o n s  wo u l d  i nc l ude the  u s e  o f  water  to 

hydrostat i ca l l y  te st  the new s to rage tanks  and the new p i pe l i ne to be 

c o n structed .  P i pe l i ne te st i ng wo u l d  be  done i n  ro ugh l y  1 - m i l e  s e ct i o n s  

w i th  each sect i o n o f  p i pe l i ne tested  i nd i v i du a l l y ,  t h e  water drawn o ff 

and  then  re u s e d  to te st  the  fo l l owi ng  sect i o n .  Beca u s e  o f  the sma l l 

n e s s  o f  each  te s t  s ect i o n , o n l y  about  20 , 000 c ub i c  feet  ( 0 .  1 5  m i l l i o n 

ga l l o n s )  o f  wate r wo u l d  be re q u i red to carry out  each  tes t .  Wh i l e  s ome 

l o s s  or s p i l l age i s  to b e  expecte d ,  i t  i s  ant i c i pated that the  tota l 

amo unt  o f  water  re qu i red to carry o ut comp l ete  te st i ng  o f  the  p i pe l i ne 

wo u l d not exceed  0 . 5 m i l l i o n  ga l l o n s .  Sto rage tan k tes t i ng wo u l d  be  
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done one  tan k after another wi th the water drawn off  and  re - us e d .  At 

E l k H i l l s  and Coa l i nga , the l arge st  tan k i s  200 , 000 barre l s  ( 8 . 4 m i l l i o n 

ga l l on s )  i n  capac i ty .  Because  the  te s t i ng  wo u l d  l ast  at l e ast  s evera l  

days , t he  requ i red wate r co u l d  be acq u i re d  over  a p e r i o d  o f  t i me s o  a s  

to  m i n i m i ze the  i mpact o f  i ts acqu i s i t i o n .  T hu s , wh i l e  the  actua l  

s o urce  o f  th i s  test  water  has  not yet been  spec i f i ed ,  i t  i s  u n l i ke l y  

that i ts acqu i s i t i o n wo u l d have any i mpact o n  l o ca l  o r  reg i o na l  wate r 

s upp l i e s .  

D u r i ng hyd rostat i c  te st i ng , the  te st  wate r wo u l d  te nd to p i c k  

up any construct i o n  debr i s o r  mud l e ft i n s i de new l y  con structed p i pe l i ne 

segments and m i l l  sca l e and  sma l l amo unts  o f  hyd rocarbons  from new l y  

con structed sect i o n s .  Howeve r ,  i t  i s  expected that the  amo unt  o f  mate r i a l  

s uspended o r  d i s s o l ved  i n  t h e  te st  wate r wo u l d be  s l i ght  a n d  that i t  

wo u l d  not  have any s i gn i f i cant  i mpact o n  l ocal  rece i v i ng wate rs i f  i t  

we re d i scharged i nto them . Nonethe l e s s , these  te s t  wate rs wou l d  be  

co l l ected and then  d i s c harged to  l ocal  s u rface waters o n l y  i f  they are 

i n  comp l i ance  wi th a l l app l i cab l e  regu l at i o n s  . 

Wh i l e  not  present ly  quant i f i ab l e ,  the  next l arge s t  facto r 

wo u l d  p robab l y  be  the  u s e  o f  wate r for  d u s t  abateme nt .  T h i s u se  i s  

genera l l y  nonco n s umpt i v e and , as  a re s u l t ,  project  u s e  o f  wate r fo r 

dust  abatement s h o u l d  have no e ffect o n  the  wate r re s o u rces  o f  the  total  

drai nage bas i n .  The  u s e  o f  wate r fo r dr i n k i ng i s ,  o n  the  other  hand , 

c o n s umpt i v e .  Howev e r ,  based  o n  the  expected n umber  o f  per sonne l  req u i red 

fo r project  con struct i o n  ( approxi mate l y  500  wo rke rs ) ,  the  ave rage quant i ty 

con s umed du r i ng s u c h  acti v i t i e s ( l  ga l l on/day/pe rso n ) , and  the  max i mum  

l e ngth o f  the  project  ( 1 6  months ) ,  the  tota l  amo unt  o f  water  con s umed i n  

th i s  way wo u l d b�  l es s  than 200 , 000  ga l l o n s .  S i m i l ar l y ,  the  total 

amo unt  o f  water  req u i red by other con s umpt i ve co nstruct i o n  acti v i t i e s , 

s u c h  as  concrete m i x i ng , i s  expected to b e  sma l l .  Thus , the  amo unt  o f  

water  c o n s umed as a res u l t  o f  project  con s truct i o n  wo u l d  have l i tt l e o r  

no  i mpact o n  t h e  total  bas i n  wate r s upp l y  . 
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As part o f  no rma l con struct i o n p ract i ce , spec i a l l y  contracted 

c hem i ca l  to i l ets  wo u l d  be  prov i ded  at a l l c on struct i o n  s i tes . As  a 

res u l t ,  degradat i o n  o f  l oc a l  wate r q ua l i ty due  to o rgan i c  po l l ut i o n from 

h uman wastes  wo u l d  b e  avo i de d .  There i s  some potent i a l f o r  l oca l i zed  

water  contam i nat i o n i f  s p i l l age o f  o i l ,  fue l , o r  c hem i ca l  s o l ut i o n s  

occurs d u r i ng  the  con struc t i o n  proce s s .  S uch  occurre nces  can b e  reduced 

o r  e l i m i nated i f  proper  con struct i o n tech n i q ue s  are fo l l owed .  Spec i a l 

care wo u l d  be  requ i re d  whe re the  p i pe l i ne c ro s s e s  ex i s t i ng aqueducts  

( i . e . , the  Coa l i nga Aqueduct at Los  Gatos C ree k and  the  Ave n a l  Aqueduct 

at Ca l i fo rn i a  Ro ute 3 3 ) . 

c .  Operat i o n ( Norma l ) 

N orma l  operat i o n and  ma i ntenance o f  the  proposed  p i pe l i ne and  

tan k farms  s h o u l d  re q u i re o n l y  l i m i ted amounts  o f  water  and  s h o u l d  have 

l i tt l e ,  i f  any , i mpact on  the water  res ources  of the  bas i n . D u r i n g  

n orma l  prcject  operat i on , water  wou l d  b e  needed  f o r  san i tat i o n  a n d  

d r i n k i n g  water  s upp l i e s fo r p e r s o n n e l  operat i ng t h e  proj ect  fac i l i t i e s .  

Th i s  water  wo u l d  b e  drawn e i ther  from l oca l  we l l s o r  nearby mun i c i pa l i 

t i e s .  Based  on  a total  staff o f  24 peop l e and  an expected u s age per  

per son  o f  8 to  2 5  ga l l o ns  per  day , t h e  total  da i l y  water  requ i reme nt 

wo u l d  be  between  192 and 600 ga l l on s .  S uc h  a l i m i te d  demand wo u l d  have 

e s s e n t i a l l y  no  e ffect o n  e i ther  l oca l  or  bas i n-wi de wate r res o u rc e s .  

P ro j ect fac i l i t i e s , e spec i a l l y  the p ropo sed  p i pe l i ne ,  wo u l d  

p l ace no  demands upon  l o ca l  water  re s ources . The o n l y  potent i a l area 

for  i mpact wo u l d  be from s u rface runoff  at the  tan k farms at each end of 

the p i pe l i ne .  

I t  i s  l i ke l y  that the  area wi th i n  the  tan k farms wo u l d have an 

app re c i ab l e amount  of o i l s ,  s o l vents , and/or crude o i l s  o n  i ts s u rface 

as a re s u l t of n orma l  day-to- day operat i o n s .  Ra i nwate r fa l l i n g  o n  these  

areas can  be expected to  p i c k up m i nor  amo unts  o f  the s e  s u bstance s .  I f  
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th i s  water were a l l owed to be d i s charged to l oca l  dra i nage systems , 

s i gn i f i cant  i mpacts wo u l d  be  l i ke l y .  Fortunate l y , the c u rrent  des i gn s  

f o r  t h e  t a n k  farms i nc l ude c o l l ect i o n  a n d  treatment fac i l i t i e s f o r  these  

wate rs . T h u s , no  s i gn i f i cant  i mpact i s  expected . 

d .  Operat i o n  ( Abnorma l ) 

Abnorma l proj ect operat i o n , i n  part i c u l ar the occurrence o f  

l e aks and  sp i l l s  of  t h e  cr ude o i l b e i ng  transported , has  the  greate st  

potent i a l for  s i gn i f i cant adverse  i mpact . 

The  i mpact o f  an o i l s p i l l  from proj ect fac i l i ty wo u l d depend  

p r i mar i l y  upon  the  l ocat i o n  and  s i ze o f  the  sp i l l .  The  fo l l owi ng  d i s c u s 

s i o n w i l l  o n l y  addre s s  t h e  pote n t i a l  v u l nerab i l i ty of  spec i f i c  bas i n  

water re sources  to a maj or  o i l s p i l l  ( i . e . , greater than 25 , 00 0  barre l s )  . 

Whether  s u c h  a s p i l l  occurs  i s  a fu nct i o n  o f  both  the r i s k  potent i a l  o f  

a part i c u l ar  sect i o n  of  the  conveya nce  system a n d  t h e  topography i n  

wh i c h i t  l i e s  ( s ee  Appe nd i ces  D and  E )  . 

Because  of  the  l i m i ted  water re s o u rces  o f  the  we stern  Tu l are 

La ke Bas i n ,  i t  i s  expected that the occur rence of  a ma j o r  o i l sp i l l  

wo u l d  have re l at i v e l y  l i tt l e e ffect on  these  re s o urces . I n  genera l , i f  

a s p i l l  d i d occur , i t  wo u l d  te n d  to affect o n l y  l and  areas . Wh i l e  there 

i s  s ome po s s i b i l i ty that sp i l l s  c o u l d  enter  l oca l  s u rface waters , th i s  

po s s i b i l i ty i s  l i m i ted  to the i n frequent  per i ods when  s u rface f l ows are 

present i n  the  s treams trave rsed  by the  p roject ( e . g . , B u e n a  V i sta , 

B i tte rwate r ,  Ave na l , Zapato and Los Gatos cree ks ) .  I f  a s p i l l  event  d i d  

c o i nc i de w i th a pe r i od o f  s u rface f l ow ,  adverse  i mpacts co u l d  res u l t .  

Wate rs c o ntam i nated wi th  crude o i l wo u l d  i n  m o s t  cases  b e  u n u sab l e  for 

i rr i gati o n .  Howev e r , w h i l e  s u c h  a n  event i s  s i gn i f i cant  o n  a very l oca l  

l ev e l , i t  does  not po se  a maj o r  threat to the wate r re sources  o f  th i s  

we stern  regi o n , espec i a l l y  i n  l i ght  o f  the  o i l - s p i l l  co ntro l tec h n i q ues  

that  have  been  i ncorporated i nto the proj ect . 
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S i m i l ar l y ,  i t  i s  expected that the v u l nerab i l i ty o f  l oca l  

grou nd-water re s o u rces  t o  o i l  co ntam i nat i o n  i s  l i m i te d .  B oth  the  p hys i ca l  

p rope rt i e s o f  t h e  o i l  ( i . e . , i ts i mm i sc i b i l i ty re l at i ve t o  water)  and  

the  s tructure o f  l o ca l ground-wate r sy stems wo u l d  tend to p ro h i b i t  s i gn i 

f i cant i ntru s i o n  o f  the  o i l  i nto l oca l  gro und  wate rs . I n  parti c u l a r ,  the  

depth  of  ground  wate r l eve l s  i n  the  project  area  and the  f i l ter i ng  capac i 

t i e s o f  the o ve r l y i ng  s o i l s  wo rk  to l i m � t the  amo unt  o f  o i l that m i ght  

e nte r .  
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Append i x  L 

Vegetat i ona l  Commun i t1es  

Th i s  append i x desc r i bes  the  genera l  c haracte r i s t i c s  o f  the  natural  

vegetat i o na l  commun i t i e s that wo u l d  be  affected by the  p i pe l i ne .  The  

wo rd 1 1 natura 1 1 1  s h o u l d not  be  taken to mean " p re s e nt before  any h uman 

i nf l uence  was exerted o n  the  area . 1 1 Many dom i nant spec i e s  ( e . g . , Brom i s 

rube n s , Erod i um c i c utari um , and  annua l  spec i e s o f  Fes tuc a )  were i ntro

duced by humans . 1 1 Natura l 1 1  h ere means " growi ng and  s e l f- ma i ntai n i ng 

w i thout  h e l p from human acti v i ty . 1 1 

The  two commun i t i e s o f  the project  area - - the  Lowe r Sonoran grass

l an d  and  the  r i pa r i an - - are  d ef i ned  here  s omewhat d i ffere nt l y from  that 

i n  the  l i terature . A l though  the  Lowe r Sonoran  gras s l and  c l o s e l y  resemb l e s 

the vegetat i o n  o f  t hat name descr i bed  by Tw i s s e l man ( 1 96 7 ) , t he d ef i n i t i o n 

has  been  expanded to i nc l ude the s i m i l ar vegetat i o n types  o f  we stern  K i ngs 

and  Fresno  count i e s .  A s  a re s u l t ,  th i s  gras s l and  commu n i ty conta i n s e l e

ments o f  the  Upper  Son oran gras s l and  o f  Twi s s e l man ( 1 967 ) and  the  va l l ey 

gras s l and  of  M u nz and  Kec k  ( 1 968 ) . Because  the  r i pa r i an commu n i ty of  

the  project  area  d i ffers  from  the  r i par i an wood l and  d i s c u s s ed  by  O rnduff  

( 1 974 ) , i t  has  been  c l as s i f i ed o n  the  bas i s  of  l ocat i o n  and  funct i on , 

w h i ch , i n  th i s  dry reg i o n ,  i s  e s s ent i a l l y  the  same as t hat o f  the more 

exte n s i ve r i par i ctn wood l ands  further  n orth . The  f u nct i o na l  bases  for  

c l a s s i f i cat i o n  i nc l ude stab i l i z i ng streamban ks , reduc i n g s u rf i c i a l  r un

off  i nto the streams , and  prov i d i ng hab i tat for  w i l d l i fe .  U nder  th i s  

c l as s i f i cat i on s c heme , even  the v egetat i o n o f  streambeds  i s  i nc l uded 

wi th i n  t he r i pari an commu n i ty . 
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T h ro ughout the  Lowe r S o noran gras s l ands , red- stemmed f i l aree  ( E ro d i um 

c i c utar i um )  i s  a dom i nant h e rbaceo u s  component .  R ed  b rome ( B rom i s rube n s ) 

i s  a l s o  commo n .  Accord i ng to Twi s s e l man ( 1 96 7 ) , Festuca  mac ro stac hys var .  

s i mu l ans , a nat i ve  fescue , i s  another  dom i nant component  o f  th i s  commun i ty .  

Many fescue  s eed l i ngs  we re s een  throughout the  study area , but  spec i f i c  

i dent i f i cat i o n o f  the  ear l y  growth stages was not po s s i b l e .  

I n  the  northern port i o n  o f  the  study area , R u s s i an th i s t l e ( S a l so l a  

ka l i )  i s  the  mo st  commo n s h ru b .  T hro ughout  t h e  study a rea south  o f  

Ante l ope  P l a i n ,  commo n s a l t b u s h  ( Atr i p l ex po lycarpa ) i s  by far the  mo st  

dom i nant s h r ub . A spec i e s o f  go l denbush  ( Hap l opappus ) ,  ( p ro bab l y  narrow

l eaf  go l denbush  [�. l i nea r i fo l i u s ] ) , wh i te b u rrobru s h  ( Hyme noc l ea S a l so l a ) , 

wh i te b u rsage ( F ranse r i a  dumo s a )  and  l o cowee d  ( A s traga l u s  s p . ) a r e  a l s o  

re l at i v e l y  commo n .  

The  r i par i an commu n i ty ,  a s  d ef i ned  above , var i e s  wi de l y .  A t  Lo s Gatos 

and  Zapato C h i no c ree ks , mo re mo i sture i s  apparent l y  avai l ab l e  than e l s e 

where . Tamar i s k  ( Tamar i x  aphyl l a ) i s  p re sent  at the  propo sed  p i pe l i ne 

cro s s i ng o f  Los Gatos C ree k ,  and  Fremont cottonwood  • 0opu l us F remont i i )  

i s  fo und  a l o ng  both  o f  these  c ree ks . Tobacco tree cot i ana gl auca) , 

l e n sca l e ( Atr ip l ex l e nt i formi s ) , and  m u l e fat ( B accha r i s v i m i nea )  are a l s o  

present i n  t h e s e  l o cati o n s . At Zapato Ch i no C ree k ,  a s u b s tant i a l popu l a

t i o n o f  m i s t l etoe  ( Phoradendron  s p . ) i s  paras i t i z i ng the  c ottonwoods , and  

a l ateral  s l ough  i s  f i l l e d wi th s u n f l owe rs ( He l i anthus  s p . ) .  

C e rta i n features  are characte r i st i c o f  the  ri par i an reg i o n s  throughout 

the  study area . The  vegetat i o n  i s  more l uxur i ant than e l sewhere . G ra s s e s  

a n d  s h rubs  grow mo re den s e l y  a n d  d i sp l ay mo re var i ety t h a n  i n  t h e  adj acent  

l and .  Ru s s i an th i s t l e a nd  common h ore hou nd  ( Marrub i um v u l gare ) are common 

components o f  t he se  c ommu n i t i e s  a l o ng  the  p i pe l i ne ro ute . 

I n  the  dr i e r  re g i o n s  o f  the  s o uthern  port i o n  o f  the  proj ect area , the  

cree ks i de vegetat i o n c l o s e l y  resemb l e s the  vegetat i o n  o f  the  s u rro und i ng 
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l and s .  The  b l adderpod ( I some r i s arbore a )  and the  rab b i tbru s h  

( C h rysothamnos  s p . ) are  s h rubs  that  appear to preferent i a l l y  i nhab i t  

the  creeks . 

A l i s t o f  spec i e s observed  and  reported (Twi s s e l man , 1 96 7 )  i n  the  

vegetat i o na l commu n i t i es d i s c u s s ed above app ear i n  Tab l e L- 1 . 
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Tab l e  L- 1 

P LANT SPEC I E S  

HAB I TAT 
D I STURBED  

S P E C I E S  REG I ONS  G RASS LAND  R I PAR IAN  

A l l i um Howe l l i i  
Ams i nc ki a  te s se l ata 
Atr i p l ex l e nti form i s � ·  po l ycarpa 
A .  s em i baccata 

Artemes i a  tr i de nta 
Ast raga l u s  l e n t i g1 nosus  var .  

n igr i ca lye i s � · oxyphys u s  � ·  s p .  

A v e n a  barb ata 
sacchari s v i m i nea 
Bras s i ca campestr i s x 
B romus  rubens  x 
C i rs i um sp . x 

C h rys othamnos  s p .  
Datura mete l o i de s  
Eatone l l a  Congdo n i i 
E rema l c h e  Parryi 
E .  kerne n s i s 

E r i ogo n um go s sypi num  
E .  n u d um var . i nd i ctum 
Ero'CiTUi11c i c utari um 
F e s tuca macrostachys 

var .  s i m u l ans  

F .  re f l exa 
F.  sp . 
Fran s e r i a dumosa  
G i l i a tr i co l or  s sp .  d i ffusa  Haj?TOpappus  c f .  l i nea r i fo l i u s 

H e l i anthus  sp .  
H ordeum  l epori num  
Hyme noc l ea sa l s o l a  
I s ome ri s arborea 
La sthe n i a c h rys o s toma 

x 

L-4 

x ( T )  
x 

rd 

x ( T )  
x ( T )  
x 

x ( T )  

rd 

x ( T )  
x ( T )  
x ( T )  

re 
x 
d 
d ( T )  

x ( T )  
x 
x 
x ( T )  
x 

x 
x 

x ( T )  

x 

x 

x 

x 

x 

x 
x 

x 

x 

x 

x 
x 
x 
x 
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S P EC I ES 

Lepi d i um d i c tyo tum 
L .  s p .  
Ii nanthus  l i n i f l o rus  s s p .  

pharnaceo i des 
Lupi nus  nanus  var . Men kerae 

Ma l acothr i x  ca l i forn i ca 
Ma l va negl ecta 
Marrub i um v u l gare 
N i cot i ana gl auca 
Opunt i a Tre l ea se i  

Popu l u s Fremo n t i i 
P h orade n dro n s p .  
Sa l s o l a ka l 1 
S c h i smus----arab i c us 
S 1 symb r i um I r i o 

Tama r i x  aphyl l a  
T r i chostema o vatum 
T.  s p .  
Tr i  fo l i um s p .  
Xanth i um sp . 

Key : x = present  

Tab l e L - 1  

P LANT S P E C I ES 
( co nt i n u ed )  

D I STURBED  
REG I ONS  

x 

x 

rd = reg i o na l l y  dom i nant 

HAB I TAT 

G RASS LAND 

x ( T )  
x 

x ( T )  
x ( T )  

x ( T )  

x ( T )  

x 
x ( T )  
x ( T )  

x ( T )  
x 
x 

R I PAR I AN 

x 
x 

x 
x 
rd 

x 

x 

re = rare and  e ndangered s pec i e s ( Ca l i fo rn i a  Nat i ve P l ant 
Soc i ety 1 974 )  

d = dom i nant throughout 
( T )  = reported by Tw i s s e l man ( 1 96 7 ) . 

SOURCE :  U R S , No vembe r 1 976  . 
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Append i x  M 

W i l d l i fe o f  the E l k H i l l s/Coa l i nga Conveyance Sys tem 

l .  Compos i t i on and  D i str i b ut i o n  

Wi l d l i fe re sources  o f  t h e  p ropo sed  p r o j e c t  area i n  E l k H i l l s ,  

w i t h i n 3 m i l e s we s t  o f  State H i g hway 3 3 , the northern  end  o f  the  Kettl eman 

H i l l s ,  and n orth of the G u i j arral  H i l l s ,  have been rev i ewed and samp l e d .  

W i l d l i fe compos i t i o n a l o ng  t h e  proj ect  area has been  l i s ted ( Tab l e s M- 1 ,  

M- 2 ,  and M- 3 ) .  Reco rds of  wi l d l i fe spec i e s are based  upon  d i rect f i e l d  

observat i ons , known occu rre nces , and  wi l d l i fe- hab i tat assoc i at i on s  known 

from othe r areas of the San Joaq u i n Va l l ey and centra l  Ca l i forn i a .  

F i e l d  o b servat i o ns  we re made d u r i ng  4 days  i n  l ate Novembe r 1 976 , 

wi th genera l l y  heavy overcast  and  co l d  n i ght  temperature s .  Rai n-years 

o f  1 975- 1 976 and  1 9 76- 1 977  may be two o f  the wo rs t droughts  o f  record i n  

Central  Ca l i fo r n i a ,  and  thus  wi l d l i fe o b servat i ons  may be  d i storted .  

Mo st  f i e l d  effo rt was d i rected at the  s o uthern  40 m i l e s o f  the  more than 

80+-m i l e- l o ng  proj ect area ; the  northern  ha l f has mo re c u l t i vat i o n  and  

l e s s  acc ess . 

The genera l  compos i t i o n o f  verteb rates a l o ng  the route i s  q u i te 

s i m i l ar to any o f  the  gras s l ands and desert  scrub  i n  the  So uthern  Coast  

Ranges  and  the  San  Joaqu i n  Va l l ey .  Absence  o f  mo i sture e l i m i nates most  

amp h i b i an s , wh i l e  the  absence  o f  ro c ky areas reduces  the  n umb er  o f  

l i zards a n d  s nakes . Many b i rds are o n l y  seaso na l l y  ab u ndant , and o n l y  a 

few occ upy the  ope n , s h ort grass l ands . The  commo n re s i de nt  wi l d l i fe 

a l o n g  the proj ect area co n s i sts  o f  the b u rrowi ng  rode nts  and  rabb i ts :  

M- 1 



3: 
I 

N 

Tab l e  M- 1 

AMPH I B IANS AND REPT I LES  FOUND OR  EXPECTED 
ALONG THE WESTERN SAN JOAQU I N  VALLEY  AND THE E LK  H I LLS/COAL I NGA PROJECT CORR I DOR 

Wes tern spadefoot toad 
Ca l i forn i a  western toad 
B l unt-nosed l eopard l i za rd 
Coast horned l i zard 
Desert horned l i zard 

Desert s p i ny l i zard 
Western fence l i za rd 
S i de-b l otched l i zard 
Y ucca n i g ht l i zard 
Wes tern s k i n k  
G i l bert ' s  s k i n k 

Wes tern wh i pta i l 
Foot h i l l  a l l i g ator l i zard 
Ca l i forn i a  l eg l es s  l i zard 
We s tern worm snake  
Racer 
Common wh i ps na ke 

FOOT- E L K  l 

NOTE H I LLS  COAL I NGA 

0 0 
0 0 

2 0 0 
0 0 
0 0 

0 -

0 0 
0 0 
0 -
0 0 
0 0 

0 0 
0 -

0 0 
0 -

0 0 
0 0 

Ca l i forn i a  s_Jr iped 
wh i ps na ke 

Wes tern patch-nosed s na ke 
G l o s sy snake 
Gopher  s nake 

Common k i ng s n a ke 
Ca l i forn i a  mounta i n  

k i ng sna ke 
Long-nosed sna ke 
Western ( aquat i c )  garter 

s na ke 

Common garter s nake 
Ca l i fo rn i a  b l ack- headed 

s nake 
Spotted n ight s na ke 
Wes tern rattl esnake 

1 Two major  area s a l ong the c orr idor  sepa rated at  a bout  MP  5 1 , Dev i l s  Den . 
') 

LRare ,  threatened , or enda ngered spec i e s . 

KEY : o = known or ex pec ted occu rrence 
- = those spec i es fou nd i n  both area s 

= common or  a bundant 

Source : URS Company . 

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

FOOT- ELK  l 

NOTE H I LLS  COAL I NGA 

• 

0 0 
0 
0 0 
0 0 

0 0 

0 0 

0 

0 0 

0 0 
0 0 
0 0 

• • 



Tabl e M-2 

TERRESTRIAL B I RDS FOUND OR EXPECTED ALONG 
THE WESTERN SAN JOAQU I N  VALLEY  ALO�G 

THE ELK H I L LS/COAL INGA P ROJECT CORR I DOR 

FOOT- FOOT-
NOTE KEY NOTE 

Turke.I' v u l t ure 1 0 S creech owl 1 , 3  
( Ca l i forn i a  condor ) 2 Grea t horned owl 1 
W h i te-ta i l ed k i te 1 0 Burrowi no  owl 1 , 3  
Sharp-sh i nned hawk 1 , 3  0 Long-earea owl 1 
Cooper ' s  hawk 1 ' 3 0 ( Poo r-1-1i 1 1 )  
Red- ta i l ed hawk 0 (Common n i g hthawk )  3 
Red-shou l dered hawk 1 , 3 0 ( L es s er n i ghthawk ) 

( Swa i nson ' s  hawk)  1 , 3  Wh i te - th roated swi ft 
Rough - l egged hawk 1 , 3 0 ( B l a c k - ch i nnea  h ur:mi ngb i rd )  
Ferru g i nous  hawk l ' 3  0 Anna ' s  humm i ngb i rd 

Go l den eag l e  0 ( Rufous humm i n gb i rd )  
Ba l d  eag l e  0 (A l l en ' s  hummi ngbi rd ) 
Ma rs h hawk l , 3  0 Be l ted k i ngf i s her  
Pra i r i e  fa l ean 1 , 3  0 Crnr.mon (Yel l ow- and Red-
Merl  i n  0 s hafted ) f l i c ker 

S�arrow hawk 1 , 3  0 Acorn woodpecker 
Ca l i forn i a  qua i l  1 0 Lewi s '  woodpecker 

( Mounta i n  qua  i 1 ) 1 , 3  Yel l ow- bel l i ed (Red-
R i ng- necked phea sant  1 0 breas ted ) s a�sucker 

( Sandh i l l  c ra n e )  Ha i ry wooapecker 3 
Roc k  dove 0 Downy woodpecker 
Mourn i ng do1: e  0 Nutta l l  ' s  wood�ec ker 
S potted dove 0 (Wes tern k i ngb i rd )  
Roadrunner 0 (Ash-throated f lycatcher )  
Barn owl l ,  3 0 B l ack  �hoebe 

1 - Protec ted Spec i e s .  
2 - Th reatened or  Endang ered Spec i es .  
3 - B i rd s  L i s ted o n  " B l ue L i s t " (Arbi b ,  1 976 ) .  

Key : B i rds common l y  or abundant ly  obs erved or expected a l ong the 
corr idor .  

0 

B i rds expected but  not obs erved duri ng " C hr i s tmas B i rd 
Counts , "  u sua l l y  s ummer res i dents . 
Reported occurrences i n  a rea are s ummar i zed from "Chri s tmas 
B i rd Counts " of the Nat i ona l  Audubon Soc i e ty and pub l i s hed 
i n  annua l  vo l umes of Amer ican  B i rds . 
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Tab l e  M-2 

T ERRESTRIAL  B I RDS FOUND OR EXPECTED ALONG 
THE WESTERN SAN JOAQU IN  VALLEY ALONG 

THE ELK H I LLS/COALINGA PROJECT CORR IDOR 
( co n t i n ued ) 

FOOT- F.OOT-
NOTE KEY i iOTE KEY 

Sa.z '  s phoebe 0 B l u e-gray gna tcatcher 0 
( O l i ve-s i ded f l ycatcher ) Rub.z- crowned k i n o l et 0 
Horned 1 ark 0 Wa ter pi o i t  0 

( Tree swa 1 1  ow) Pha i nopep l a  0 
( Ba n k  s1>1a l l ow )  Logaerhead s h r i ke 0 

( Rough-wi nged swa l l ow )  S tar l i ng 0 
( Barn  swa l l ow )  Hutton ' s  v i reo 0 
( C l i ff s1>1a l l ow )  ( So l i tary v i reo ) 
( Pu rp l e  ma rt i n )  (Warb l i ng v i reo ) 
Scrub  j a.z 0 B l ac k-and-wh i te warb l er 0 

Common raven 0 Orange-crowned wa rb l e r  0 
Common cro1>1 0 ( N a s hv i l l e warb l e r )  

(Moun ta i n  C h i c kadee)  ( Ye l l ow wa rb l er )  
P l a i n  ti tmouse  0 Yel l ow- rumoed (Mvrt l e  a n d  
Common b u s h t i t 0 Audubon;  wa r b l e r  0 

W h i te-brea s ted n u thatch  0 B l a c k - throa ted g ray wa rb l er 0 
Red- breas ted nuthatch 0 ( Towns en d ' s  warb l e r )  
Brown creeper 0 ( Hermi t wa rb l e r )  

( \>irent i t )  Common ye l l owthroat 0 
House  1vren 0 House  spa rrov1 0 

(W i n ter wren ) Wes tern meadow l ark  0 
Bewi c k '  s 1-iren 3 0 ( Hooaed or i o l e ) 
Long- b i l l ed ma rsh  wren 0 ( S cott ' s  or i o l e )  
Canon wren 0 ( B u l l oc k ' s  or i o l e )  
Roe k 1>1ren 0 Red-wi nged b l a ckb i rd 0 

Moc k i ngb i rd 0 T r i c o l ored b l ac kb i rd 0 
Ca l i forn i a  thras her 0 Brewer ' s  b l ackb i rd 0 

( Le Con te ' s  thra s he r )  B rown- headed cowb i rd 0 
( Sage  thra s her ) ( Wes tern tanager ) 
Rob i n  0 ( B l ac k - headed gros bea k )  

Var i ed thrush  0 ( B l ue g ros bea k )  
Herm i t  t hru s h  0 ( Lazu l i  b unt i ng ) 
Western b l ueb i rd 0 Even i n g  g ro s beak  
Moun ta i n  b l ue b i rd 0 Purp l e  fi nch  0 
Towns end ' s  s o l i ta i re 0 House  f i n c h  0 
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Tab l e  M- 2 

TERRESTRIAL B I RDS FOUND OR EXPECTED ALONG 
THE WESTERN SAN JOAQU I N  VALLEY  ALONG 

THE E LK  H I LLS/COA L I NGA PROJECT CORRI DOR 
( cont i nued )  

FOOT- FOOT-
NOTE KEY NOTE KEY 

P i ne s i s k i n  
Ameri can go l dfi nch  
Les ser go l df i n c h  

( Lawrence ' s  go l df i nc h )  
( Red cross  bi  1 1 )  
( Green-ta i l ed towhee ) 

Rufo u s - s i ded towhee 
Brown to�1hee 
Savanna  sparrow 

( Gras s hopper s parrow) 
Vesper sparrow 

Lark  sparrow 
Rufous-crowned sparrow 

( B l ack-throated sparrow ) 

l - P rotected Spec i e s .  

3 

3 

2 - Th reatened or Enda ngered Spec i es . 

0 
0 
0 

0 

0 
0 
0 

0 

0 
0 

Sage sparrow 
Dark-e ed Ore on  or  

s l a te-co l orea  j unco 
( C h i p p i ng s parrow) 
( B rewer ' s  sparrow ) 
( B l ack-ch i nned s parrow ) 

Whi te- crowned spa rrow 
Go l den-crowned spa rrow 

(Whi te-throated sparrow ) 
Fox sparrow 
L i nco l n ' s  s p a rrow 

Swamp sparrow 
Song sparrow 

,3  - B i rds  L i s ted on " B l ue  L i s t" (Arbi b ,  1 976 ) .  
Key : 

0 

B i rds commo n l y  or abundant ly  observed or expected a l ong  the 
corri dor . 
Bi rds expected but not observed duri ng  "Chri s tmas B i rd 
Counts , "  u s ua l l y s ummer res i dents . 
Reported occurrences i n  a rea are s umma ri zed from " Chr i s tmas 
B i rd Counts"  of the Nationa l  Audubon Soc i ety and pub l i s hed 
in annua l  vo l umes of Amer i can B i rds . 

Sourc e :  URS Company . 

M-5 

0 

0 

0 
0 

0 
0 

0 
0 



::=: 
I 

m 

T u b l e  r l - 3  
MN<l·l/\L S  KfW\ !;J Of< U f' L C T L D  /\LOf iG  l i l t  fll S H R U  S M J  ,JO!l i / IJ ! f/ Vt.L I L Y /\ilD T l l L  E L K  I I I  L L S/ CO/\L I fjG/\ PPOJ L C T  C O fW J  lJOf< 

Op�_� UI''. 
O rn a L e  s h rc1·1 fft�o-ii(i _::·i)a rr-Jcd mo l e  - -

-

-- - ------- -- -f1a t s  
B l a t k - ta i l (' d liJ re 

-
-

-

-

- -· 
---

-----
-

-

--

/\ u ciubun ( D e s e r t )  
C o t  t. 0 1 1 t a  i l B rn s l i r a bb i t 

S a n  J o a q u i n  a n t e l o p e  
g ro u n d  s q u i rre l 

g_(' �_cl1gY,_.9_l_:9_u_n�l -r u i rr� Go t t u 1 :. o u t 1 1 r:rn �-��l�IJ1:<i�L!:'L . L l t t l e  p o O e t  rn o u s e  
S a n  J o a q u i n  roc k e t  m o u s e  

S a n  Jo u q u i n  ( F re s n o )  ka no c roo ra t 
G i a n t  k u n q a roo r u t  
v:es te r n f: iH 'Vf.'S  t r;: o u s e  
Tirus1r n:ouse ____ _ -------

fOU T 
r :o r E 

3 

3 
3 

2 

2 

2 
2 

r 1 r: 1 
l l l L L S  

0 
0 
0 
0 
0 

0 

0 

0 
0 
0 

0 
0 
0 
0 

CO/\l. I fiC/\ l 

0 P i  11 •; o r 1  1"011 3 e  
0 L-i:(1�:- il:-ulis·c,· --
0 Sou-lT1(� rl1- r)riJ s s hoppcr  mo u s e  0 D u s ty - fo o ted woo d ra t 0 Des v r t  v:oo d ru t 

0 
C1 l i fo rr r i J  r; , r; a d o\'I n:o u s e  
fl u  t-�,,jy- t-Jt ___ ____ -

-0 lJ L1 c k  ra t 
! lo u s e  mo u s e  

0 Dog 

0 S a n J o a q u i n  k i t  fox �!_'_ay IQ2 0 C o 1 1 o t e  

- -· ,; -
- -

-
0 f!a c c o o n  
0 L0/19-tii.i l ed 1·:ea  s e l  

C 11 d q c: r  
0 �JL11·5:_r1_�:_u_0_� 0 S 1 ; o t  ted s k u n k  
0 C a t 
0 C o  lie u t  

l - Tl-10 maj o r· u rea s a l o n g  t i re  c o r r i d o r  s ep u r a t e d a t  u lJo u t  1 1r• 5 1 , Dev i l s  Den . 
2 - R a r e , Th rea t e n e d ,  or E n d o n g e red , a n d  t h o s e  of u n i q u e  d i s t r i bu t i o n . 3 - Game or fu rbe 0 r i n9 n:a r:'r::a l s .  
KEY : o = known or expected occurrence x = i n t roduced s pe c i es o r  no va l u e  s p ec i e s  found o r  e x p e c t  i n  b o t h  a re a s  common o r  a bu n d a n t  

Sou rce : URS Com p a ny .  
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ground  s q u i rre l s ,  gophers , p ocket m i ce ,  kangaroo rats , b l ac k- ta i l e d 

jac krabb i ts ,  and  b r u s h  rabb i ts .  The  l ow abundance  and  genera l  c haracter  

o f  w i l d l i fe do not  s upport l arge predator  pop u l ati o n s , a l though  good 

ground v i s i b i l i ty may attract raptors , coyote s ,  foxe s , and  bobcats . 

Several  i mpo rtant ve rteb rate spec i e s  are re str i cted to the re g i o n 

of  the p roj ect  area and req u i re add i t i ona l  d i s c us s i o n .  The  e ndange red 

b l unt- no sed  l e opard l i zard i s  genera l l y  l i m i te d  to the San Joaq u i n Va l 

l ey and the  adjacent  va l l ey gras s l ands i n  San  L u i s O b i spo  County .  The  

Ca l i fo rn i a  Departme nt  o f  F i s h and  Game ( 1 97 1 , 1 972 , 1 974 , 1 97 6 )  and  B u ry 

( 1 97 2 )  s ummar i zed the  status and  d i str i b ut i o n  o f  the e ndangered b l u nt

nosed  l eopard l i zard .  Acc o rd i ng to B u ry ,  the maj o r  th reat to the  l eopard 

l i zard , Ca l i forn i a  l eg l e s s  l i zard , the  San  J o aq u i n wh i p s nake ( s ub spec i e s ) , 

and  the  Ca l i fo rn i a  t i ger  sa l amander i s  the  cont i nued  l and  co nvers i o n o f  

u n d i st urbed hab i tat t o  c u l t i vated f i e l ds a l o ng  t h e  west s i de o f  the  San  

J oaq u i n Va l l ey and o n  the  adj ace nt  Carr i zo P l a i n s .  T he  l eg l e s s  l i zard , 

wh i p s na ke , and  s a l amander  are c o n s i dered to be  depl eted ( i . e . , reduced 

to abnorma l l y  l ow popu l ati o n s , b u t  n ot  forma l l y  des i gnated f or  spec i a l 

protect i o n ) .  E i ther  add i t i o na l  s tud i es  s ho u l d  be  unde rtaken to deter

m i ne  the i r present s tatus o r  these spec i e s s h o u l d  be  de s i g nated as rare . 

The  Ca l i fo rn i a  condor  has been  reported f rom the  Temb l o r  Range and  may 

trav e l  i nto the  s o uthern  proj ect area when forag i ng . 

The  past  d i str i but i on  rec o rds o f  the  endangered  F re s n o  o r  San  

J oaq u i n kan garoo rat  ( C u l bertso n ,  1 946 ; G r i n e l l ,  1 9 22 ; H a l l and  Ke l s on , 

1 958 ; H offman , 1 974 ; I ng l e s , 1 96 5 )  i nd i cate that the  rat may be  e ncoun

te red wi t h i n the project area o r  v i c i n i ty .  When  more deta i l ed f i e l d  

sampl i ng i s  c o nducted w i th i n the  proj ect area , ve r i f i cat i o n  o f  the i r  

presence  may be  r11ade . 

The  San  Joaqu i n  k i t fox , a nd  i nd i v i dua l  foxes ki l l ed a l o ng  roads 

e i ther  wi th i n  or adjacent to the project  area have been reported by the 

Ca l i fo rn i a  Department  of F i s h and  Game ( 1 97 1 , 1 972 , 1 974 , 1 97 6 ) , H oward 
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Leach ( per sona l  comm u n i cat i o n s  and  map , 1 976 ) , J e n s e n  ( 1 97 2 ) , Laughr i n ,  

( 1 970 ) , Morre l l ,  ( 1 97 1 , 1 97 2 , 1 97 5 )  and  Wa i thman , ( 1 974a , 1 974b ) .  

D u r i ng  the  f i e l d s u rvey , n i ght ob servat i o n s  o f  the  fox w i th i n  3 m i l e s 

we st o f  the  E l k H i l l s  ta n k  farm s i te and  genera l  d i str i b u t i o n  and  drop

p i ngs c l ea r l y  i nd i cate t hat the  fox u s e s  the  p ro j ect area .  No dens were 

fo und  and  none h ave  been repo rted i n  the  p ro j ect area , a l tho ugh  s ome 

areas have not been exam i ned  from the  gro u n d .  Leac h , C a l i fo rn i a  Depart

ment of F i s h and Game ( p e rs o n a l  commu n i cat i o n , November  1 97 6 ) , wi l l  

recomme nd  port i o n s  o r  a l l o f  the  E l k H i l l s  Nava l  R e serve  No . l and  No . 2 

fo r i nc l u s i o n  i n  the  " c r i t i ca l  hab i tats "  o f  the  k i t fox ( F i g . 2 - 2 ) . 

S uc h  de s i gnat i o n  and  the known o c c u rrence  o f  the  fox w i th i n the  propo sed  

pro ject  area wo u l d req u i re comp l i a nce  w i th d i str i buted  gu i de l i ne s  p er

ta i n i ng to Sect i o n 7 o f  the E ndange red Spec i e s  Act o f  1 973  ( U . S .  F i s h 

and  Wi l d l i fe S e rv i ce ,  Was h i ngto n , 22  Ap r i l 1 976 ) .  

The San  Joaqu i n  ante l ope  ground  s q u i rre l , San  J oaq u i n  pocket  mou se , 

a s ubspec i e s o f  the  Ca l i fo rn i a  pocket  mouse , a s ubspec i e s o f  Heermann ' s  

kangaroo rat , San  Joaqu i n  ka ngaroo rat , and  g i ant  kangaroo rat are a l so  

known to occur  i n  the  s o uthwe stern  San Joaqu i n  Va l l ey ( Ha l l and  Ke l s o n , 

1 958 ; I ng l e s , 1 96 5 ) . P op u l at i o n s  o f  these  spec i e s are i s o l ated and  are 

under  the  th reat and  effect  o f  convers i o n  o f  the i r  hab i tats to c u l t i 

vated c rop l ands . E ventua l l y  these  spec i e s may be  des i gnated as rare , 

th reatened , o r  e ndangere d  spec i e s .  

2 .  W i l d l i fe M i t i gat i o n Meas u re s  

B e c a u s e  o f  t h e  pre l i m i nary nature o f  the  f i e l d s u rvey s  conducte d  

a l o n g  t h e  E l k H i l l s/Coa l i nga p roj ect area , a maj o r  m i t i gat i o n mea s u re , 

i f  th i s  p ro j ect i s  app roved , c o u l d  c o n s i s t o f  add i t i o na l  f i e l d  s u rveys  

i n  the  s o u thern  th i rd o f  the p i p e l i n e ro ute . S uch  a s u rvey wo u l d  acc u 

rate l y  i de nt i fy b u rrows a n d  dens  that co u l d  be  avo i de d  by con struc t i o n  

teams . 
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I n  o rde r to i n s u re the  safety o f  the  k i t fox and  other  u n i c-: . : e  

spec i e s , s ome s ha l l ow s umps co u l d be  excavated i n  the  adjo i n i ng · � rv i c e 

tra i l s  for  the  p i pe l i ne route i n  the s o uthern th i rd of  the  route . 

Sump s , sma l l r i dges , o r  c u l verts  wo u l d conta i n and  d i rect any ac c i de nta l 

o i l sp i l l  away from the  dens  and  b u rrows o n  the  f l ats and  i nto the  sma l l 

g u l l i es  and  creek  beds . 

To po s i t i v e l y  m i t i gate or  c ompen sate for l o s s  of  hab i tat i n  and  

around  E l k H i l l s ,  t he  s outhwe stern  port i o n  of  E l k H i l l s  and  s e l ected 

p r i vate l ands  ( to be  purchas e d )  t hat conta i n k i t fox de nn i ng areas co u l d  

be  p ermanent l y  set  as i de as  a k i t  fox refuge ; p re s ervat i o n of  at l east  

3 0 0  acre s , and  more p robab l y  600  acre s , o f  ex i st i ng hab i tat may compen

sate for  the  l o s s  of  near l y  300  acre s of  hab i tat at the  E l k H i l l s  tan k 

farm s i te and  the  f i rst  40 m i l e s o f  the  p i pe l i ne route . 
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Append i x �i 

soc I OE mw�·1 I cs 

TABLE �i - 1  

FIRE  PROTECT IO�I MANPO'.iER Al1D EQUI PMENT 

LOCATI O�i J UR I S D I CT I ON 

Fre s n o  

Huron  A 

P l easant  Val l ey A 

O i l Fi e l d  A 

Coal i nga C 

Coal i nga B 

Ki ngs 

Cottom1ood 
Pass  C 

Avena l  A 

Kett l eman C i ty A 

Kern 

Los t H i l l s  

Annette 

Mc Ki ttr i c k  

Bu ttom·li 1 1  ow 

Fel l ov1s 

Taft 

A 

A 

A 

A 

A 

A 

ALL Y::AR? MEN 

yes 2 

yes 4 

yes 2 

s ur;;;:ier 1 4  

yes 1 2 ful l tke 
1 9  vo l u nteers 

suf":"i:7er 7 
yes 2 

yes 2 

yes 2 

2 

yes 2 

yes 2 

yes 5 

EQU I PMENT 

eng i ne 

eng i ne , 
tanker , 
squad 

eng i ne 

2 eng i nes , 
l b u l l dozer 

2 ar;;bu l ances 
3 eng i nes  

eng i ne 

eng i n e , 
( pumpe r )  

eng i n e , 
( pumper )  

eng i ne , 
p i ckup2  

eng i n e  

eng i n e ,  
p i ckup  

eng i ne , 
p i c k u p  

eng i n e , 
p i ckup  

2 eng i nes , 
l tanke r ,  
l p i c k u p  

A Foam Tra i l er i s  l ocated i n  Bakersfi e l c  a t  s t at i o n  4 4  and  another i s  i n  
K i n g s  Cou n ty .  

1 .  Through an  arrangement between t h e  county and t h e  sta te , 
the Three Fresno County s t a t i o n s  are parti a l l y  manned by 
Ca l i forn i a  D i v i s i on of Fores try Perscr.n e l . 

2 .  P i cku�s  carry a s i ze 200 tan k .  
3 .  Annette s tat ion  i s  open from Apr i l  t o  August  

* A = County 
B = C i ty 
C = Ca l i forn i a  S tate D i v i s i on o f  Fores try 

SOURCE S :  l )  Fresno County F i re Depart"en t ,  Personal  commu n i cati on , 
November l ,  1 9 7 6 .  

2 )  K i n g s  Coun ty Reg i on a l  P l ann i n g Agency , 1 9 7 6 .  K ings  
County Pub l i c  Safety E l e�en t .  

3 )  Kern Cou n ty F i re Depar tment , Pers . corrrn . November 1 5  and  
23 ,  1 9 7 6 .  
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Tabl e N -2  

ENROLLMENT BY  SCHOOL D I STR I CT 
• 

KERN COUNTY , SCHOOL D I STRI CTS FAL L ENROLLMENTS 

FAL L  FALL FAL L  FAL L  FALL FALL  
1 970 1 97 1  1 9 72 1 9 73 1 974 1 975 • 

E l ementary 

Buttonwi l l ow 384 3 95  3 83 375  370  366  

E l k H i l l s  83 1 03 9 1  9 3  84 77 

McKi ttr i c k  3 9  3 5  34  38  39  38  

Taft Ci ty 2 , 1 08 2 , 009 1 , 893  1 ,832  1 , 823  1 , 820  

H igh 

Taft Uni o n  l ,  1 2 7 1 • 1 1 6  1 ' 1 3 1 1 , 044 1 , 023  1 , 033  

COAL I NGA UN I F I ED SCHOOL  D I STR I CT , JUNE  ENROLLMENTS 

1 97 1  1 9 72 1 9 73 1 974 1 975  1 9 76 Fa l l , 1 976  

E l ementary 

Coa l i ng a  9 98  937  932  870 836 859 843 

Huron  53 1  496  456 448 487 475  458 

Jun i or H i g h  42 1 408 408 422 429 398  41 7 

H i g h  Schoo l  653  637  692  660  6 53  697  774  

SOURCES : 1 .  Coa l i nga  Un i fi ed Schoo l  D i str i ct . An n u a l  E nro l l ment  S ummari es 
2 .  Kern County S u peri ntendent of S c hoo l s .  F i nance and  Personne l  

Stati st i st i cs , 1 976 . 
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L i fe S p a n  
( ye a r s ) 

F i l l  r a t e  
( t o n s /day ) 

Chem i ca l  To i l e t  
w a s t e s  a c c e p t e d ?  

• • • 

Ta b l e  N - 3  

WAST E  MANAGEMENT FAC I L I T I ES 

-- --- ----

SAN ITARY LANDF I L L S  
-- ------ ---- - -.. ----·---------------------·----- - - - ----

C OA L I N GA L EMORE 
( NAV Y ) 

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

5 5  1 5+ 

1 5 -20 2 8  

y e s 1
/ NO 

AVENAL BUTT0Nl1 I LLOW 

20 1 5  

1 0- 1 2 1 6  

NO NO 

WAS TEWATE R TREATMENT PLANTS 

• • 

LOST  TAFT KETT L EMAN 
H I L L S  C I T Y  

1 3 4  34 20 

5 5 1  . 3  

NO NO iW 

COAL I NGA TAFT BAKERS F I E L D  

P l a n t  C a p a c i ty 
( MGD ) 

C u rr e n t  P e a k  
( f l  ow ) 

2 . 2  

l .  l 

1 .  2 2 2 . 52; 

. 89 1 33
/ 

T r e a tme n t  P r i ma ry a n d  
S e co n d a ry 

P r i mary a n d  
S e c o n d a ry 

I r r i g a t i on 

N o t e s : l .  I f  heavy p h e n o l s  a r e  u s e d  a s  d i s i n f e c ta n ts , t h e s e  wa t e r s  a re n o t  a l l owed . 

S O U RC E S : 

2 .  As of Apr i l  l ,  1 97 7 . -- 2 p l a n t s . 
3 .  A p p rox i ma te 

l .  F r e s n o  C o u n ty He a l t h Departme n t ,  p e r s o n n e l  commu n i ca t i on , i·l ov . 1 7 , 1 97 6 . 
2 .  A v e n a l  Co�nu n i ty S e rv i ce D i s tr i c t , p e r s o n a l  c omnu n i ca t i o n , Nov . 1 8 ,  1 97 6 .  
3 .  C i ty o f  [la kers f i c l d ,  person a l  c ommu n i c a t i o n .  Nov . 1 8 ,  1 97 6 .  
4 .  T a f t  C i ty \·J a s te1-1a ter  Treatme n t  P l a n t , p e r s . c omm . ffo v . 1 8 ,  1 97 6 .  
5 .  E n v i ron 111c n t a l  S e c t i o n , Wes te r n  D i v i s i on Na v a l  F a c i l i t i e s  Eng i ne e r i ng Comma n d , 

p e r s . c omi!l . , �lo v . 1 9 ,  1 97 6 . 
6 .  Ke rn Cou n ty S o l i d  W a s t e  F a c t  S h e e t  
7 .  K i n g s  C o u n ty Reg i o n a l  P l a n n i ng Agency , 1 9 7 6 . S o l i d  W a s t e  M a n a g e m e n t  P l a n .  

• • • 
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1 975  TRAF F I C  VOLUMES 
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Ta b l e  l� - 5  

R E C E N T  D I STRI BUT I ON O F  I NCOME A N D  E X P E N D I TU R E S  B ETW E E N  BU DGETARY CATEGOR I ES 
I N  F RE S NO , K E RN , AND K I NSS  COUNT I E S  

F e d e< r a l  
S t a te 

F R E S NO ( F Y  7 6 �J]J  

P r o p e r ty T a x e s  
S J r p l  u s  & Re v .  S h a re 
S e rv i c e C fi a r g e s  
O t h e r  T a x  
L i c e n se s ,  F i n e s , E t c . 

TOTi·.L 
( $ 1 9 1 , 2 1 7  , 000 ) 

F R E S NO ( F Y  7 6 - 7 7) 

E n v i ro n .  l�a n a g . 
Human S e rv i c e s  
Ju s t i c e S e rv i c e s  
E d u c a t i o n & Rec . 
F i s c a l  S e rv i ce s  
Adri n .  S e rv i c e s  
Mi S C . 

TOTAL 
( $ 1 9 1  , 2 1 7 , ODO ) 

1 9 . 3  
25 . 2  
28 . 5  
1 2 .  l 

5 . 4  
5 . 6  
3 . 9  

1 00 . 0  

1 1 6 .  3 
5 3 . 7  
1 7 .  7 

4 . 0  
3 . 3  
2 . 8  
2 .  2 

1 00 . 0  

I NCOME 
1 9 7 6 - 1 9 7 7  F I S CAL Y E AR ----------

�E f(tj ( F Y  7 6 - 7 7 )  

O t h e r  Gov t .  Agenc i e s  

P ro p e r ty Ta x e s  
S u rp l u s  
S � rv i ce C h a rg e s  
O t he r T a x  
L i c e n se s , F i n e s , E tc .  

TOTAL 
( $ 202 , 978 , 00 0 )  

E X P E rl D I TURE  
1 9 7 6 - 1 9 7 7  F I SCAL Y EA R  

KE Rll ( F Y  7 6 - 7 7 )  

Hea l t h & S a n i t .  
P u b l i c  As s i s ta n c e  
P u b l i c  P r o t e c t i on 
E d uc a t i on & Rec . 
Debt  & Re s e rv e s  
G e n e r a l Gov t .  
Pu b l i c  Ways & Fae . 

TOTAL 
( $ 202 , 978 , 000 ) 

33 . 4  

30 . 7  
1 5 .  8 
1 1 . l 

5 . 2  
3 . 8  

1 00 . 0  

1 6 . 0  
28 . 4  
2 2 . l 

3 . 7  
3 . 3  

1 9 . 0  
7 .  5 

1 00 . 0  

mies ( F Y  7 5 - 7 6) 

O t h e r  Gov t . Agenc i e s  

Prope rty T a x e s  
I n te r e s t  & O t h e r  Rev . 
S e rv i c e  C h a r g e s  
O t h e r  T a x  
L i c e n s e s , F i ne s , E t c . 

TOTAL 
( $ 2 3 , 7 85 , 000)  

r( H i G S  

____ J_Q'__] 5 - 7 6 )  

H e a l  t h  & S a n i  t .  
P u b l i c  As s i s ta n c e  
P u b l i c  P r o t ec t i o n 
E d u c a t i o n & Rec . 
I n t e r e s t  o n  N o t e s , E t c . 
G e n e r a  1 Go11 t .  
P u b l i c  Ways 

TOTAL 
( $ 2 3 , 37 9 , 00 0 )  

Sou rc e : l .  F r e s n o  Admi n i s t i-a t i v e Of f i c e ,  " 1 9 7 6 - 1 9 7 7  F r e s n o  C o u n t y  B u d g e t . "  O c t o b e r  2 1 , 1 9 7 6 .  
2 .  B o a rd o f  S u p e r v i s o r  a n d  A u d i t o r - C o n t ro l l e r ,  £:.i n a l  B u d g e t 1 9 7 6 - 1 9 7 7 : Cou n t v  o f  f'.e_i:_ri_, 

J u l y  30 , 1 9 7 6 .  
3 .  B o a rd o f  S u pe r v i s o rs a n d  C o u n ty Admi n i s t ra t i ve O f f i c e r , F i n a l  P r oj e c t :  1 9 7 6 - 1 9 7 7 , a n d  

F i n a n c i a l  Repo r t : Y e a r  E n d i n_g__ J u n e  30 , 1 9 7 6 .  J u n e  1 97 6 .  
-------

52 . 2  

33 . 4  
4 .  2 
3 . 4  
4 . 7  
2 .  1 

1 00 . 0  

• 

1 1 .  9 
36 . l 
2 1 . 5 

4 . 3  
0 . 0  

1 5 .  0 
1 1 .  2 

1 00 . 0  

• • 



Approx imate 
Acreage 

Under W i l l i amson 
Act Contract 

Ta b l e N-6  

EST IMATES O F  PROPERTY TAX REVENUES LOST 
TO COUNT I ES DUE TO NAVY ACQU I S IT ION 

OF  PR I VATE LANDS 

COUNTY 
F RESNO K I 1%S 

80 . 0  1 3 . 5  

YES YES 

KE�N 

4 . 0  

YES 

Approx imate 
As se s sed Va l u e  
P er  Acre 

$ 1 35 . 00 $1 2 5 . 00 $ 1 26 . 00 

Average Tax 
Rate Per $ 1 00 . 00 

Approx imate An n u a l  
Property Tax 

An nua l  Property 
Tax Loss  Over The 
Next 6 Years 

8 .  1 9  1 0 . 76 

885 . 00 1 82 . 00 

5 , 3 1 0 . 00 1 , 092 . 00 

Sou rce : Mr . Pau l Cauf i e l d ,  As se s sor ' s  Off i ce , Fresno  County , 
Persona l  Commu n i cat i on , December 1 4 ,  1 976 . Tax 
As ses s or ' s  Offi ce , K i ngs Co unty ,  Persona l  Commu n i cat i on , 
March 24 , 1 977 . Mr . Sev i e r , As sess or ' s  Offi ce , Kern 
County , Persona l Commun i cat i o n  March 2 5 , 1 977 . 

N - 6 
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l .  C ons truct i o n 

Appe n d i x 0 

A i r Qua l i ty I mpacts 

A i r q ua l i ty i mpacts dur i n g  con struct i o n wo u l d  res u l t pr i mari l y  from 

fug i t i ve dust  caused  by wi n db l own d i sturbed  earth and em i s s i o n s  from 

con struct i o n ve h i c l e s .  C o n s truc t i o n  at both  the p i pe l i ne and tan k farm 

s i tes  wo u l d  be  a concern , part i c u l ar ly  i n  the  San  Joaq u i n  Val l ey ,  be

cause  o f  the a l ready d u sty cond i t i o n s  there .  

A f ug i t i ve dust  emi s s i o n s  factor for  heavy con struct i o n acti v i t i e s 

i s  presented  i n  the  U . S .  E n v i ronmenta l Protec t i o n  Agency p u b l i cati o n  

" Comp i l at i o n  o f  A i r P o l l utant Em i s s i o n  Facto rs , S upp l eme nt  N o .  5 . 1 1 The  

factor  i s  e s t i mated at 1 . 2  ton s/ac re/mo nth  based  o n  emp i r i ca l  stud i e s .  

I n  orde r to determ i ne a n  emi s s i o n rate for  the  proj ect , i t  was a s s umed 

that the l .  2 tons  wo u l d  be  emi tted 8 ho u rs /day ,  5 days/we e k .  To  deter

m i ne  a spat i a l  c o n f i g u rat i o n , i t  was a s s umed that the  em i s s i o n s  wo u l d  

occ ur  a l o ng a p i pe l i ne corr i do r  50  feet wi de .  E s t i mates o f  d i ffu s i o n 

we re made u s i ng  a s i mp l e  l i n e  s o u rce  d i ffu s i o n e q uat i o n  ( Tu rner , 1 970 ) .  

T hese  e s t i mate s we re then  u sed  to determ i n e  the  o rde r o f  mag n i tude o f  

s u s pended concentrat i o n s .  The e st i mate s i nd i cated that s u spe nded par

t i c u l ate conce ntrat i o n s  c l o s e  (- 1 00 mete r s )  to the  s i te co u l d  reach 

h i gh va l u e s .  A n  actua l  conce ntrat i o n  va l ue  i s  not  g i ve n  h e re because  of 

the l arge u ncertai nty i n  the s o u rce  terms  u s e d .  However , it  i s  safe to 

ass ume that the state 24- h o u r  amb i ent  a i r q ua l i ty standard fo r s u spe nded 

part i c u l ates wo u l d be  exceeded o ften i n  the v i c i n i ty of p i pe l i ne 

0- 1 



c o n s truct i o n  s i te s . Part i c u l ate conce ntrat i o n s  w i t h i n and  i n  the  v i c i n

i ty o f  tan k  farm c o ns truct i o n  s i te s  wo u l d  be  o f  the  s ame o rde r o f  mag n i 

tude as t ho se  at p i p e l i ne co n s t ruct i o n  s i te s . 

I n  order  to p ut  the  i mpact  o f  d u s t  generat i o n  due  to construct i o n  

act i v i ty i n  perspect i ve ,  i t  i s  u s e f u l  to l oo k  a t  d u s t  generat i o n  from 

another  preva l e nt act i v i ty i n  both a i r bas i n s ( i . e . , agr i c u l tura l  ope ra

t i o ns ) .  T he  E PA p u b l i cati o n  1 1 Comp i l at i o n  o f  A i r Po l l utant Em i s s i o n 

Facto rs , S upp l ement No . 5 1 1  c o nta i n s  em i s s i o n facto rs  for  agr i c u l t u ra l  

t i l l i ng operat i o n s . U s i ng the  s ame s i l t  content  and prec i p i tat i o n/ 

e vaporat i o n  i ndex t hat was u s e d  i n  e s t i mati ng  the  he avy con struct i o n  

fug i t i ve d u s t  em i s s i o n facto r , o n e  can  e s t i mate t h e  amo unt  o f  fug i t i ve 

d u st  re l eased  from an  acre o f  agr i c u l tural  t i l l i ng .  The  e s t i mate s howed 

that the rate of d u st  em i s s i o n d ur i n g  agri c u l tura l  t i l l i ng i s  approxi 

mate l y  an  o rder  o f  mag n i tude h i gh e r  than  the  rate du r i ng  c o ns truct i o n 

operat i o n s . T here fo re , c o n struct i o n operat i o n s  i n  genera l  are not as  

d u sty as  agr i c u l tura l  operat i o n s , t hough  they may l as t  s omewhat l o nge r .  

Heavy- d uty ve h i c l e s u s ed  d ur i ng con struct i o n  wo u l d  a l s o  contr i b ute 

a i r p o l l utants . I n  o rder  to quant i fy the  p o l l utants generated by c o n

struct i o n  ve h i c l e s , o ne  wo u l d need  to know the  type o f  v e h i c l e s t hat 

wou l d  be  u s ed  as  we l l  as  the amo unt  o f  the i r u s e .  S i nce  n e i ther  i s  

known at th i s  s tage o f  the  proj ect , i t  i s  d i ff i c u l t to e s t i mate con

struct i o n  ve h i c l e em i s s i o n s  w i t h  any accuracy . However , expe r i e nce  w i th 

s i m i l ar proj ects  i nd i cates  that co n s truct i o n  ve h i c l e em i s s i o n s  do not  

c reate a s i gn i f i cant  adve rse  i mpact o f f  the  c o n s truct i o n  s i te .  T h ere

fo re , t here  i s  no  appare nt reason  to a s s ume  t hat construct i o n ve h i c l e 

em i s s i o n s  wou l d  p re s e nt a s i gn i f i cant  prob l em i n  t h i s project .  

2 .  Operat i o n 

The  pr i mary operat i o na l  i mpact o f  o i l t ransport wou l d  be  hydrocar

b o n  em i s s i o n s  from c ru de o i l tan k  farm s .  Hydrocarb o n s , part i c u l a r l y  
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those  of  the  react i ve vari ety ,  parti c i pate i n  p hotoc hem i ca l  react i o ns  to 

form oxi dants and are of maj o r  c o ncern . Other  l e s s  s i gn i f i cant s o urces  

of  a i r  p o l l ut i o n  wo u l d  be  emi s s i on s  from the  p i pe l i ne p ump s . 

Tan k  Em i s s i o n Ca l c u l at i o n .  The E l k H i l l s  Tan k  Farm wo u l d conta i n 

f i ve tanks , each  w i t h  capac i t i e s of  250 , 000 barre l s ( 210 feet d i ameter , 

40 feet h i gh ) .  One  tan k  wo u l d  norma l l y  be  reserved  for denser  S h a l l ow 

Zone  crude and  four  wo u l d be  u s ed  for  l i ghter Steven s  Zone  crude . The  

Coa l i nga Tank  Farm wo u l d  a l so  conta i n f i ve tan ks of  250 , 000  barre l 

capac i ty wi th  four reserved  for Stevens  crude and  one reserved  for 

S h a l l ow c rude . A l l o f  the  tan k  covers  are propo sed  to b e  f l oat i ng roof 

wi th  pr i mary meta l l i c s hoe  s ea l s and seco ndary s ea l s extend i ng from the  

roof to  the  tank  wa l l .  

The  mo s t  w i d e l y  u s ed method for  ca l c u l at i ng hydrocarb o n  em i s s i o n s  

from storage tanks  was deve l oped b y  t h e  Ame ri can  Petro l e um I n st i tute 

( 1 972A) . T h i s method has  rece n t l y  been  rev i s ed  by the  E n v i ro nmenta l  

Protect i on Age ncy ( E PA , 1977 ) .  An emi s s i o n equat i o n  corre l ates vari o u s  

parame ters ( i . e . , tan k  d i ameter , vapor pre s s u re , type  of  c o n struc t i o n , 

co l o r ,  and  wi nd  speed )  wi t h  emp i r i c a l  meas urements o f  tan k  emi s s i o n s . 

There  are t�o maj or  s o urce s  of  hydrocarbon  l o s s e s  from petro l e um 

sto rage tan ks : stand i ng storage l o s s e s  and  wi thdrawa l l o s s e s . Study 

has  s hown t hat actua l  hydrocarbon l o s s e s  are much  l e s s  than  the EPA 

em i s s i o n factors  pred i ct .  The  EPA and  the Ca l i fo rn i a  ARB have reached  a 

c o n s e n s u s  that s torage l o s s e s  are  approx i mate l y  25  p ercent  of  the ca l c u

l ated em i s s i on factors ( C h i cago B r i dge and  I ro n , 1977 ) . W i thdrawa l  

l o s s e s  f o r  c r u d e  o i l are e s t i mated at 1 0  percent  of  the  E P A  emi s s i o n 

factors wh i c h were deve l oped for  gas o l i ne ( C h i cago B r i dge and  I ro n , 

1977 ) .  These  adj u s tments  are ref l ected i n  the  emi s s i o n s  c a l c u l at i o n s i n  

t h i s sec t i o n  . 
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I n  order  to acc u rate l y  c o nvert the  vo l ume l o s s  e s t i mates i nto a 

mas s  l o s s  e s t i mate , the  c o n st i tuents  o f  the vapor phase  s ho u l d  be  known . 

S uch  i n fo rmat i o n i s  avai l ab l e for  both  o f  the  E l k H i l l s  c rude  o i l s  i n  

terms o f  mo l e  p ercent :  

Steven s  Mo l e  ?� Sha l l ow M o l e % 

co2 0 . 02 3 . 78 

Methane 0 . 69 46 . 07 

Ethane 3 . 08 3 . 04 

P ropane 52 . 63 3 0 . 87 

B utane 8 . 9 5  3 . 5 3  

n B utane 2 1 . 86  6 . 87 

Pe ntane 8 . 3 5  2 . 6 9 

n Pe ntane  2 . 2 5 l .  3 0  

Hexane ( C6+ )  2 . 23 l .  8 1  

1 00 1 00 

As s um i ng that mo l e  percent  and  mass  percent  o f  the  vapor p hases  are 

e q u i va l ent  ( by app l i cat i o n of the pe rfect  gas l aw) , a we i g hted  ma s s  or 

mo l ec u l a r  we i g ht of  the  vapor phase o f  each  crude can  be  obta i ned  by 

mu l t i p l y i ng eac h mo l e  percent  by the  mo l ec u l ar we i ght of each  c o n s t i t ue nt .  

Th i s  procedure  y i e l ded  vapor  mo l ec u l ar  we i ghts  o f  42 . 3 l b/ l b-mo l e for  

Stevens  c ru de and  3 4 . 4 l b/ l b-mo l e for  the  S ha l l ow crude . 

Us i ng the  de r i ved  mo l ec u l ar we i ghts i n  the  E PA em i s s i o n factor  

equat i o n , hyd rocarbon  em i s s i o ns  i n  mas s per  u n i t  t i me ca n  b e  ca l c u l ate d .  

T h e  e s t i mates ass ume that both  c rudes  wi l l  be  sto red  a t  9 0 ° F  a t  both  

ta n k  farms and  that the average wi nd  speed i s  6 mph at the  Coa l i nga tan k 

farm s i te and  7 mph at the  E l k H i l l s  s i te .  The  de r i ved  true  vapor  

pre s s u re o f  Stevens  c rude i s  there fo re 9 . 0 ps i a  and  2 . 2 ps i a  for  S ha l l ow 

crude . The  e s t i mates fo r both  s to rage and  w i thdrawa l hydrocarbon l o s s e s 

are s hown i n  Tab l e  0 - 1 .  
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Tab l e  0- 1 
REACTIVE  HYDROCARBON E M I SS IONS  ( RH C )  FROM PROPOSED  

SAN  JOAQ U I N  VAL LEY TANK  FARMS 
( l b s/ho ur )  

TANK  FARM 

E l k H i l l s  

Coa l i nga 

RHC EMI SS IONS  

10 . 7  
10 . 3 

O n l y  a p ort i o n  of  tota l hydrocarbo n em i s s i o n s  ( e . g . , c 3  and 

above paraff i n s )  are mode rate or  h i gh l y  p hotochem i ca l l y  react i ve  acco rd

i ng to the ARB c l as s i f i cat i o n .  Based  on the con st i tue nts  of the vapor 

phase  o f  both  S ha l l ow and Stevens  c rude , the c 3  and  above hyd rocarb on s  

rep re sent  approxi mate l y  95 percent  o f  the  tota l mas s .  There fore , mode rate 

or h i g h l y  react i ve hyd rocarbon s  comp r i s e  about 95 percent  of the tota l 

hydrocarbon  em i s s i o n s . 

I mpact on Oxi dant Conce ntrat i o n s . T he  i nteract i ve i mpact o f  

hydrocarb o n  em i s s i o n s  o n  ox i dant conce ntrati o n s  i s  a d i f f i c u l t  e l ement 

to determ i ne .  D i ff u s i o n  mode l s  have been deve l oped  that ac count for 

the c omp l ex i nteract i o n s  i nv o l ved i n  the p hoto c hem i ca l  proces s .  Howev e r , 

the data i nputs  req u i red i n  terms o f  area-wi de em i s s i o n s  and  meteoro l o gy 

make th e i r u s e  i n feas i b l e  except i n  areas where s u c h  data have a l ready 

been  comp i l ed .  The se  neces sary i np uts have not  been  comp i l ed i n  s u f

f i c i e nt  deta i l for the San J oaq u i n  Va l l ey .  

A s econd potent i a l  method i s  t o  u s e  a s i mp l e  d i ffus i o n mode l 

to e s t i mate downw i n d  react i ve hydrocarbon  conce ntrat i o n s , compar i ng 

tho s e  conce ntrati o n s  w i th the nati ona l  n o n-methane hydrocarbon s tandard . 

One  must  exerc i s e  care when u s i ng s uch  a method , howev e r , s i nce the 

re l evant conce ntrat i o n  i s  at a d i s tance  far enough downwi nd  to a s s u re 
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that the hydroca rbo ns  have been  m i xed  i n  the  v e rt i ca l  l ayer  and  have 

had  t i me to reac t .  

T h e  f i n a l  method  that c a n  b e  u s e d  t o  e s t i mate t h e  i mpact o f  

hydrocarbo n c o n c e ntrat i o n s  o n  ox i dant conce ntrat i o n s  i s  what i s  commo n l y  

re fe rred t o  as  the p ro p o rt i o n a l  tech n i que . T h i s tec h n i que  i s  a t  b e s t  

sem i - quant i tat i ve ,  as  i t  a s s umes  t h a t  an  i nc remental  i ncrease  i n  hyd ro

carbon  em i s s i o n s  i n  a g i v e n  a i r bas i n  w i l l  re s u l t  i n  a n  e q u a l  i nc rementa l 

i nc rease  i n  ox i dants . D e s p i te the l i m i tat i o n s  o f  the p ropo rt i o n a l  tech

n i q u e , i t  w i l l  be  u s e d  i n  th i s  study i n  o rder  to e s t i mate the  mag n i tude 

o f  e ffects from the  tanks 1 e m i s s i o n s  o n  ox i dant c o n c e ntrat i o n s . 

The s ma l l e s t  geograp h i c a l  breakdown o f  em i s s i o n s  ava i l ab l e  i n  

the San  J o aq u i n  Va l l ey i s  by c o u nty . There fo re , the a n a l ys i s  i s  l i m i ted 

by the  fact that proj ect  em i s s i o n s  can not  be c omp ared w i th an  e m i s s i o n s  

u n i t  any sma l l e r than  cou ntyw i d e .  A n  exam i nat i o n  o f  t h e  l ocat i o n o f  the 

s o u rce  and  the  mete o ro l o gy o f  the  tan k  farm areas  can  y i e l d  the most  use

fu l compar i s o n s  to m a ke . 

The E l k H i l l s  T a n k  F a rm i s  l ocated o n  the  we st s i de o f  the San  

Joaqu i n  Va l l ey i n  Ke rn  C o u nty and  l i e s i n  an  area  o f  n o rthwe s t e r l y  wi nds  

d u r i ng the  s umme r ox i dant s easo n .  T h e refore , em i ss i o n s  wou l d  be tra n s 

p o rted to t h e  s o uth and  ea s t , i nto t h e  s o uthe rnmo s t  p a rt o f  t h e  San  

Joaqu i n  Va l l ey .  The  em i s s i o n s  wo u l d  p robab l y  not  be  tra n s p o rted d i rect l y  

t o  t h e  Bakers f i e l d area  because  o f  i ts d i stance  a n d  d i rec t i o n  from the 

E l k H i l l s  s i te .  The  more  l i ke l y  i mpact  area i s  that a rea  s o uth o f  

Bakers f i e l d  ( e . g . , Whee l e r R i dge ) whe re h i gh ox i dant co nce ntra t i o n s  

have b e e n  reco rded due  t o  ex i s t i ng tra n s p o rt from t h e  Bakers f i e l d  are a .  

S i nce  t h e  maj o r  emi s s i o n s  o f  K e r n  C o u n ty tend t o  move  t o  the s ame a rea , 

em i s s i o n s  from the propo s ed ta n ks can  be  compared wi th Kern  C o u nty 

em i s s i o n s .  
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The Coa l i nga Tan k  Farm i s  l ocated o n  the we s t  s i de o f  the  San 

Joaq u i n Va l l ey i n  s o uthern  Fres no  County .  I t  a l s o  l i e s  i n  a n  area o f  

northwe s te r l y  wi nds dur i ng  the s umme r ox i dant seas o n .  Emi s s i ons  the re

fore wo u l d  be  tran sported to the  so uth and east i n i t i a l l y .  Em i s s i o ns  

from  the tan k  farm wo u l d  rare l y  affect areas  to the  northea s t  i n  F re s no 

County due to the l ac k  o f  wi nd  i n  that di recti o n .  I t  was hypothes i zed  

i n  Append i x  G that  emi s s i on s  co u l d be  carr i ed from the we s t  s i de to  

the  east  s i de o f  the va l l ey wi th  the cou nter- c i rc u l at i o n  that frequent l y  

deve l op s .  W h i l e  th i s  i s  true , the d i stances  i nv o l ved  ( g reater than 

50  m i l e s )  wo u l d  not be  conduc i ve to max i mum oxi dant fo rmat i o n .  V i s a l i a ,  

o n  the east  s i de o f  the  va l l ey ,  reco rds s ome o f  the  h i ghest  ox i dant con

ce ntrat i o n s  i n  the  va l l ey .  Th i s  i s  p robab l y  due  to i ts downw i n d  prox i 

m i ty to the Fresno  urban area , howeve r , s i nce  there appears to b e  a l ac k  

of  s i gn i f i cant  s o urces  a t  present on  the  we st  s i de t o  cause  s i gn i f i cant 

e l evated oxi dant conce ntrati ons . I t  seems most  l i ke l y ,  the refo re , that 

em i s s i o n s  from the  Coa l i nga Tan k  Farm wo u l d  m i x  wi th K i ngs Cou nty emi s 

s i on s  a n d  affect oxi dant conce ntrat i ons  wi th i n  o r  j u st  downwi nd o f  K i ngs 

C o unty .  

Tan k emi s s i o n s  co u l d  sp read further a n d  affect t h e  so uthern  

and  eastern  San Joaq u i n Va l l ey dur i ng extended p er i ods of  s tagnat i o n 

( e . g . , 3 to 5 days ) .  Maxi mum i mpact upon  oxi dants due  to ta n k  

em i s s i o ns , howeve r , wo u l d b e  real i zed  downwi nd  from the  tan k farm s ev

era l  hours  after  re l ea s e .  The refore , the most  u sefu l compari s o n  to 

ma ke i s  Coa l i nga sto rage fac i l i ty em i s s i o n s  wi th K i ngs County emi s s i o n s .  

Tab l e  0 - 2  prese nts a compar i s o n  o f  E l k H i l l s  RHC em i s s i o ns  wi th 

Kern Cou nty RHC  em i s s i ons , and  a l s o  Coa l i nga em i s s i o n s  wi th K i ngs  Cou nty 

em i s s i o n s . A l though  i t  was reasoned prev i ou s l y  that the compari s o n s  we re 

app rop ri ate ones  to make , the  var i ab i l i ty i n herent  i n  transport p h e nomena 

co u l d  vary the  bac kground  a i r p o l l ut i o n  w i th wh i c h tan k  farm em i s s i o n s  

wo u l d  m i x .  T h e  compar i s o n , then , s e rves  o n l y  a s  an order- o f- mag n i tude 

e st i mate o f  the i mpact o f  tank emi s s i o n s .  
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Tab l e 0 -2  

E L K  H I LLS  A N D  COA L I NGA TANK FARM R H C  EM I S S I ONS  
IN COMPARI SON  WITH 1980  KERN  AND K I NGS  COUNTY RHC E M I S S IONS  

( l b s / h o u r )  

TANK  FARMS 

E l k H i l l s  

Coa l i n ga 

TANK FARM 
RHC 

8 . 9 

8 . 6 

KERN CO . 
RHC 

13 , 417 

KI NGS C O . 
RHC 

2 , 5 2 5  

P E RCENT 
O F COUNTY 

0 . 07% 

0 . 34% 

As c a n  be  s e e n  f rom the  tab l e ,  the  es t i mates for  percent  

c o n tr i b u t i o n  to  Ke rn and  K i ngs c o u nt i es  d i ffer  by a l a rge amo u nt , even  

though  tank  farm  em i s s i o n s  i n  both  areas  a re n e a r l y i de n t i ca l . T h i s  i s  

due  to the  ex i s t i ng l ow RHC em i s s i o n rate i n  K i ngs Coun ty .  A l though  the 

p e rcent  c o ntr i b ut i o n  i s  l a rger i n  K i ngs  Co u n ty than  i n  Kern  County ,  

ox i dant c o n c e ntrat i o n s  are p robab l y  l owe r i n  Ki ngs  than  i n  Kern County .  

There fo re , the  a ffect o f  ta n k  farm em i s s i o ns  o n  o x i dant conce ntrat i o n s  

i n  b o t h  areas wo u l d p robab l y  b e  s i m i l a r .  The  0 . 0 7 percent  and  0 . 34 p e r

c e nt c o ntr i b ut i o n s  are s i gn i f i c a nt cons i de r i n g  that the  ox i dant  sta ndard 

i s  p re s e n t l y  exceeded  i n  the San Joaqu i n  Va l l ey .  A l though  the  c o n t r i bu

t i o n  of  t a n k  farm em i s s i o n s  i s  re l at i v e l y  sma l l ,  they wo u l d undo ubted l y  

c a u s e  a s ma l l i ncrease  i n  downwi n d  oxi dant  conce ntrat i o ns  and  po s s i b l y  a 

sma l l numb e r  o f  addi t i o na l  ox i dant standard v i o l at i o n s .  

A c h e c k  was made o n  the  o rder  o f  magn i tude  e s t i mate by c a l cu

l at i ng downwi nd  react i ve hyd rocarbon  c o n centrat i o n  and  compa r i n g  that  

conce ntrat i o n wi th the  no n-methane  hyd rocarbon  s tandard . As s um i n g a 

l i ght wi n d  ( 2 mp h ) , hyd rocarb o n  em i s s i o n s  wo u l d  b e  transported app rox

i mate l y  4 m i l e s i n  2 h o u rs , a m i n i mum ti me for s i gn i f i cant  ox i dant 
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formati o n .  Under  cond i t i o n o f  mode rate l y  u n stab l e  atmo s p h er i c cond i 

t i on s  ( C  stab i l i ty as de f i ned by Pas q u i l l ) ,  the  hydrocarbon s  wo u l d be  

re l at i ve l y  we l l m i xe d  i n  the vert i ca l  at 4 m i l e s downwi n d .  T h e  e st i 

mate d 1 - hour  RHC concentrati o n  at 4 m i l e s ,  under  the  above atmo sphe r i c  

cond i t i o n s , i s  0 . 042 ppm a s  methane . T h i s concentrat i o n  i s  smal l com

p ared to the 0 . 24 ppm non-methane HC standard , wh i c h i mp l i e s that n e i ther 

o f  the  tank  farm emi s s i o n s  wo u l d  cause  the ox i dant standard to be  exc eeded 

i n  and  o f  thems e l ves . There wo u l d be a smal l add i t i ve e ffect , however , 

to ex i s t i ng  hydrocarbon and  ox i dant concentrat i o n s , wh i c h  i s  co n s i stent  

wi th the  conc l u s i o n o f  the  prev i o u s  ana lys i s  . 

The  c o u nty-wi de emi s s i o n s  i nventor i e s u s ed  for compar i s o n  repre s e nt 

ave rage emi s s i o n s  i n  the year 1980 , s i nce the project  i s  expected to be 

comp l eted i n  1979 . The general  trend i n  hydrocarbo n emi s s i o n s  i s  general l y  

downward becau s e  o f  i ncreas i ng motor ve h i c l e  emi s s i o n contro l s a n d  add i 

t i ona l  stat i o nary s o urce contro l s .  New future s o urces  o f  hydrocarbo n s  

co u l d s l ow or  reverse the pre s e nt trend , s uc h  as  i ncreased  petro l e um 

product i o n  i n  the San Joaq u i n Va l l ey .  Emi s s i o n s  from petro l e um produc

t i o n  and re l ated operati o n s , such  as  the  proposed  E l k H i l l s  petro l e um 

p roducti o n , wou l d  c reate an i mpac t on ox i dant concentrat i o n s  i n  addi t i o n  

t o  emi s s i o n s  from the  tan k farm . Such  cumu l at i ve i mpacts  w i l l  be  

d i scussed  at the end  o f  th i s  s ecti o n  . 

The  A i r Qua l i ty Mai ntenance P l an n i ng (AQM P )  effort , c u rrent l y  

underway i n  Kern and  F r e s n o  c o u nt i e s , w i l l  c o n s i der  t h e  cumu l at i v e  

i mpact o f  add i t i ona l  petro l e um- re l ated acti v i t i e s .  T h e  reg u l atory power 

emb o d i ed  i n  the AQMP has  not been def i ned  as yet , however  . 

C urre nt re g � l at i o n s  that the  proj ect  wo u l d  have to meet i nc l ude the  

Federa l N ew So urce  Rev i ew .  A determ i nat i on  wou l d  have to b e  made by the  

E n v i ronmental  Protec t i o n  Age ncy whether the  project  wo u l d i nterfere wi th 

the  atta i nment o r  ma i ntenance o f  the  Nat i o na l  Amb i e nt A i r Q ua l i ty 

Standards . I f  the E PA ru l e s that the  p roj ect wo u l d  i nterfere , 
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i t  can  req u i re add i t i ona l  m i t i gati ng  measu res to reduce  em i s s i o n s  b e fo re 

a p e rm i t  i s  g ranted .  I t  i s  the  conc l u s i o n o f  t h i s a na ly s i s  that the  

project wo u l d  i nterfere wi th the  atta i nme nt  of  the  NAAQS for  ox i dant 

l e ve l s s i nce  that s tandard i s  a l ready v i o l ated throughout  the San  Joaqu i n  

Va l l ey .  

3 .  C umu l at i ve I mpacts 

In  the  event that the  Federal  governme nt  wo u l d  s e l ect  the  Coa l i nga 

a l ternat i ve for the  transpo rtat i o n of E l k H i l l s  c rude o i l ,  i t  may be 

neces sary to e ffect em i s s i o n s  affects for hydrocarbon s . The  tan k farm 

em i s s i o n s  i n  Ke rn and Fresno  c o u nt i e s  are be l ow the  ARB , E PA , and  i nd i 

v i dua l cou nty new s o u rce  rev i ew em i s s i o n l i m i ts .  However , the EPA  i s  

expected to rev i ew the  e nt i re E l k H i l l s  project , i nc l ud i ng the  produc

t i o n  of  c rude o i l and  i ts t ran sportat i o n .  I n  that event , hydrocarbon 

em i s s i o n s  wo u l d  b e  we l l  i n  exce s s  of the E PA N ew S o u rce  Re v i ew l i m i t  o n  

em i s s i o n s  from a new pro j e c t .  The Federa l  governme nt , there fo re , wo u l d 

s e e k  to e ffect em i s s i on s  o ffs ets  i n  the San  Joaqu i n  Va l l ey A i r Bas i n . 

A s tu dy i s  c u rre n t l y  underway to determ i ne potent i a l  s o u rce s  for  

offs ets . S u c h  s o urces  co u l d  i nc l ude re f i ne r i e s , p etro l e um product i o n 

and  s to rage fac i l i t i e s , government i n s ta l l at i o n s , and  dry c l ean i ng 

e s tab l i s hme nts . 
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Append i x  P 

E l k H i l l s  C rude O i l Markets  and Market i ng Factors  

Th i s  appe nd i x exam i nes  the  potent i a l  markets  and  marketab i l i ty of  

E l k H i l l s  crude  o i l .  O f  fu ndame ntal  s i gn i f i cance  to these  market i ng 

q ues t i o n s  are the  c haracte r i s t i c s  of  the  o i l i t s e l f :  i ts p hys i ca l  

propert i e s , t h e  quant i t i es i n  wh i c h  i t  wo u l d  b ecome avai l ab l e ,  i ts 

potent i a l  d i str i b ut i o n  as  determ i ned by i ts conveyance systems , and  the  

l e ga l and  econom i c co nstra i nts  upon i ts s a l e .  

E l k H i l l s  C rude O i l 

P hys i ca l  P ropert i e s .  E l k H i l l  c rude o i l i s  o f  two type s ,  S h a l l ow 

O i l Zone  ( S ha l l ow Zone ) and  Stevens  Zone . The  p r i nc i pa l  p hys i ca l  pro

pert i e s o f  each  type are co ntrasted  wi th those  o f  A l as kan N orth S l ope  

crude o i l i n  Tab l e  P - 1 .  The two E l k H i l l s  crude  o i l s  have s i m i l a r ly  l ow 

s u l p h ur  co ntents , b ut  d i ffer  s i g n i f i cant ly  from each  other  i n  we i gh t :  

S ha l l ow Zone  o i l  i s  re l at i v e l y  heavy wh i l e  Stevens  Zone  o i l i s  re l a

t i ve l y  l i ght .  

P roduct i o n .  The Navy e st i mates that peak  p roduct i o n  o f  E l k H i l l s  

c rude o i l wou l d  be  between  250 and 300 MB/D , *  wh i l e  Standard O i l Company 

i f  Ca l i forn i a  e s t i mates that peak  product i o n wo u l d  be  o n l y  200 MB/D . ** 

*Thousands  o f  barre l s per  day . 
**B i e n n i a l  Repo rt :  F o s s i l Fue l I s s u es  Repo rt , Part I I :  The  E l k H i l l s  

Naval  Petro l e um Reserve and Ca l i forni a Ene rgy P l anni n9 , C a l i forni a 
Ene rgy R e s o urces  Conservati on  and  Deve l opment Commi s s i o n , November 
1976 ( he re i na fte r refe rred to as  C E RC ) , p .  12 . 
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Th i s  range o f  e s t i mates rep re s e nts o n l y  57  to 86 percent  o f  the  3 5 0  MB/D 

p i pe l i ne capac i ty req u i red by Congre s s  to b e  ava i l ab l e  by 197 9 , and  5 . 3 

to 8 . 3 percent  o f  the  total  crude  o i l projected  to be  ava i l ab l e  for 

proces s i ng o n  the  we st  coast* i n  1982 . ** 

Tab l e  P - 1  

P HYS I C A L  P RO P E RT I ES O F  A LAS KAN NO RTH S LO P E  
A N D  E L K  H I LLS  C RU D E  O I LS 

C RUDE  O I L  TYP E  G RAV I TY ( AP I 0 )  S U LPHUR  CONTENT 

A l as kan N orth S l ope 1 26 . 8  1 .  04 

E l k H i l l s 2 

S h a l l ow Zone  20- 26  . 4- 1 .  0 
Stevens  Zone  3 5 -36  . 3- 0 . 5 

1so urce : C h em i c a l  Engi neer i ng , 17 March 1977 , p .  83 . 

(%)  

2s o u rce s :  U . S .  Ene rgy Res earch and  Dev e l opment Admi n i s trat i o n , 
Bart l e s v i l l e  E n e rgy Re search Cente r ,  Novembe r ,  1976 , and  
U . S .  Departme nt  o f  the  Navy , O ff i cer  i n  C harge of  Naval  
Petro l eum  Re serve  i n  Ca l i forn i a ,  November 1976 . 

P L  94- 258 . O n  5 Apr i l 1976  Congress  passed  the  Nava l  Petro l eum 

R e serves  P roduct i o n  Act of  1976 ( P L  94- 2 58 ) , wh i c h i nc l uded prov i s i o n s  

fo r t h e  adm i n i s trat i o n a n d  dev e l opment o f  t h e  E l k H i l l s  Nava l  Petro l e um 

Re s e rve . The  Act req u i red the Navy to beg i n product i o n at E l k H i l l s  at 

the 1 1 max i mum e ff i c i e nt  rate 1 1  by m i d-1976 , and to c o nt i n u e  produc t i o n  

u nt i l 1982 , w i th po s s i b l e  extens i o n s  t o  1985 and  beyo n d .  A l tho ugh  the  

Act  does  n ot  man date spec i f i c  product i o n l ev e l s ,  it  does  req u i re that a 

*As u sed  h ere i n ,  1 1 we st  coas t ' '  refe rs to  Petro l e um Adm i n i strat i o n for  
D efe n s e  D i str i ct V ( PADD  V ) , a seven- state area  i nc l ud i ng A l as ka , 
Was h i ngto n , O rego n ,  Ca l i fo r n i a ,  Ar i zona , N evada , and  Hawa i i .  

**Ca l i fo rn i a  and  the  D i s  o s i t i o n  o f  A l as kan O i l and  Gas  - A Wo rk i n 
Pape r ,  Ca l i forn i a  State Lands Comm1 s s 1 o n ,  J u ne  1976 h e r e i nafter 
refe rred to as S L C ) , Appe nd i x  1 .  
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crude  o i l transportati o n  system , s uff i c i e nt  to accommodate not l e s s  than  

350  tho u s and barre l s p er  day ( MB/D )  o f  E l k H i l l s  c rude  o i l , be  opera

t i ona l  by Ap r i l 1979 . 

Amo ng  the  p rov i s i o ns  o f  P L  94- 258 that may affect the  marketab i l i ty 

o f  E l k H i l l s  c r ude  o i l are the  fo l l owi n g :  

o Co ntracts for  sa l e are l i m i ted to per i ods  o f  no  more  
than one  year 

0 N o  c o ntract may be  awarded wh i c h wo u l d res u l t i n  any 
person  obtai n i ng contro l , d i rec t l y  o r  i nd i rect l y ,  over  
more than 20 percent  o f  the  e st i mated U n i ted States 
s hare o f  E l k H i l l s  product i on  

o Up to 2 5  percent of  the  U n i ted States s hare o f  pro
duct i o n  may be  set  as i de for  s a l e to smal l ref i ners  

0 N ew p i p e l i n es  b u i l t  to tran sport E l k H i l l s  c rude  o i l 
m u st  b e  common carri ers . 

Conveya nce  Sys tems . Transportat i on  o f  E l k H i l l s  crude  o i l  to i ts 

potenti a l  markets wo u l d  be  p rov i ded through  avai l ab i l e  capac i t i es o f  ex

i st i ng p i p e l i ne netwo rks and through  one or  more new conv eyance systems 

req u i red to b e  op erat i ona l  by 1979 .  The s e  p rop o s ed a l ternat i v e  systems 

are descr i bed  i n  deta i l i n  the  text of  th i s  E I S .  Br i ef l y ,  they con s i s t 

o f  the  fo l l owi n g :  

0 P i p e l i ne fac i l i t i es for  transpo rti ng 200  MB/D from E l k 
H i l l s  to a con nect i o n  wi th  the  p ropo s ed SOH I O  P i p e l i n e 
at R i a l to ,  wh i c h wo u l d  transport crude  o i l to M i d l and , 
Texas , fo r pos s i b l e d i stri but i o n  to M i dwe s t  G u l f Coast , 
G reat P l a i n s , and  Eastern  markets 

o P i pe l i ne fac i l i t i es  for  transporti ng 200  MB/D from E l k 
H i l l s to p i p e l i ne c o n necti ons  at Coa l i nga for  transpo rt
i ng o i l to the San F ranc i sco  Bay Area . 
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We st Coast  C rude O i l  S u rp l u s  

D u r i ng  t h e  mandated p er i od  o f  E l k H i l l s  crude  o i l product i o n , the 

dom i nant c haracte r i s t i c s o f  the  we st  coast c rude o i l market i s  expected 

to be a s u rp l us ,  brought on pr i mari l y  by the  i n f l ux of A l as kan No rth 

S l ope crude  o i l .  Th i s  ant i c i pated s u rp l u s  i s  best  i l l u s trated by com

pari ng  project i o n s  of avai l ab l e  re f i n ery capac i t i e s  and  crude o i l pro

duct i o n .  

The  C a l i fo rn i a  State Lands Comm i s s i o n ' s  e s t i mate s o f  aggregate 

capac i t i e s of we st coast crude  o i l re f i ner i e s  are s hown i n  Tab l e  P - 2 ; 

i ts e s t i mate s o f  tota l c rude o i l to become ava i l ab l e  to these  re f i n er i e s 

are s hown i n  Tab l e  P - 3 .  Compar i s o n  o f  the  two tab l e s revea l s proj e cted 

s u rp l u s e s  o f  300  to 600  MB/D i n  1978 , and  750  to  900  MB/D i n  1982 . 

These  project i o n s  are s uppo rted by t ho s e  o f  other  forecasters , who s e  

e s t i mate s are s hown i n  Tab l e  P - 4 .  A l tho ugh  t h e  ranges o f  t h e s e  e s t i 

mate s vary co ns i derab l y ,  due  to a number  o f  present l y  i rreduc i b l e  u n 

certa i n t i e s , fo recasters  agree u nan i mo u s l y  that the  we st coast  faces  a 

s u b stant i a l  crude  o i l s u rp l u s  d u r i ng  the  mandated per i od  o f  max i mum E l k 

H i l l s  c rude o i l product i o n .  

Factors Affect i ng C rude O i l Acqu i s i t i o n Patte rns  

The  determ i nat i o n  o f  the  p robab l e  markets  for  E l k H i l l s  crude  o i l 

i n  a we st  coast  s u rp l u s  s i tuat i o n req u i re s  an u nderstand i ng o f  the  

factors that determ i ne the  acq u i s i t i o n  patterns  of  i ts potenti a l  p u r

chasers - - the  o i l c ompan i e s .  The Federa l  E nergy Adm i n i strat i o n has  

i de nt i f i ed  the  fo l l ow i ng  key c o n s i de rat i o ns as  determ i nants  o f  these  

pattern s : * 

Crude  o i l acqu i s i t i o n  costs  and re l at i ve pro f i tab i l i t i e s .  A maj o r  

object i ve  o f  o i l c ompa n i e s  i s  t o  max i m i ze  pro f i ts by m i n i m i z i ng c rude 

*U . S .  Fede ra l  Ene rgy Adm i n i strati o n , N orth S l ope C rude : Wh e re To? 
How? , October  1976 , pp . 145- 159 ( Herei nafter referred  to a s  FEA) . 
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Tabl e P-2  

WEST COAST ( PADD V )  REF I N I NG CAPAC ITY ( MB/D ) l 

1 9742 
1 978  1 982 

DEMAND 

PADD V Petrol eum Products 

SUPPLY 

Refi n i ng Capac i ty3 

Forecas ted New Capa c i ty4 

Total Capac i ty 

Crude Processed  at 8 1 %  i § 1 974 
( a t  90% i n  1 978-82 ) 

Net Product  Imports , Natura l Gas  L i qu i d s , 
e tc . , to meet demand 

Tota l Supp ly  

2 , 200 

2 , 354 

2 ,-354 
1 ' 900 

300 
2 , 200 

2 , 800 3 , 200 

2 , 354  2 , 800 
400-500 300-400 

2 , 750-2 , 850 3 , 1 00- 3 ,200 

2 , 475-2 , 550 2 ,800-2 , 900 

250-325  300-400 
2 , 800 3 , 200 

1sou rce : SLC , Append i x  l .  
1 974 data per  Bureau of Mi nes , "Month l y  Petrol eum Statement , "  December ,  1 974 , and January , 1 975 . 
The category , 1 1 r�et Product  Imports . . . to meet demand , 1 1 i nc 1 udes net  off s hore imports 40 MG/D , 
i mports from other PADD d i str i cts 1 1 6 MB/D , NGPL 60 MB/D , refi nery g a i n  76  MB/ D ,  and s toc k 

3changes  7 MB/ D .  
1 978  refi n i ng capac i ty add i t i on s  i ncl ude 350  MB/ D Standard O i l (Ca l i forn i a )  p l u s  50- 1 50 MB/D for 
other pos s i b l e add i t i ons , expans i ons , and de-bottl enec k i ng wh i ch may occu r .  1 974 refi n i ng capac i ty 
has  been carr i ed over to 1 978 and 1 982 des p i te the fact that a 30 MB/D  p l a nt  whi ch operated dur i ng 
1 974 has now been c l osed . 41 982 refi n i ng capac i ty add i t i on s  were se l ected to preserve the h i s tor ica l  re l a t i ons h i p  between 

5tota l demand  and refi n i ng capac i ty .  
I n  v i ew o f  both the  chang i ng product  demand s l ate and the  add i t i on o f  new refi n i ng capac i ty ,  an 
a s sumpti on of h i g h  refi n i ng u ti l i za t i on i s  qu i te optim i s t i c .  Due to ref i nery turnarounds and 
downt ime , 90 percent u t i l i zat i on i s  representati ve of an effi c i ent  refi n i ng operat i on . Sel ecti on of 
a l ower u t i l i zati on wou l d , of course , res u l t in a l arger crude surpl u s . 

., 
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Tabl e P-3 
WEST COAST ( PADD V )  CRUDE SUPPLY (MB/D ) 1 

Crude Proces sed3 

Crude Source 
Cal i forn i a  Pr0duct i on 
Al as kan Cook I n l et 
Other U . S .  Di s tr�cts4 

Canad i an Imports 6 Other Fore i gn Imports 
Pers i an Gu l f  and Other Sour Crudes 
I ndones i a n and Afr i can Sweet Crudes 

New Cal i forn i a Producti on 
Off s hore 
E l k H i l l s  

Al a s kan North S l ope 
Tota l Crude Ava i l a b l e for Proces s i ng 
West Coast  C rude Surp l u s  

1 9742 
1 978  

1 , 900 

890 
1 90 
45 

1 90 

3 1 0 
2 7 5  

1 , 900 

2 , 475-2 , 550  

850  
1 50 

1 00-0  

450-550  

0-75  
1 00-250  
1 , 200 

2 , 850-3 ,075  
300-600  

1 982 

2 ,800-2 , 900 

750 
1 50 

500  

350-400 

1 ,800-2 , 000 
3 , 600-3 , 800 

750- 900 

�Source : SLC , Append i x  1 .  
1 974 data per B ureau of M i ne s , "Month ly  Petro l eum Statement , 1 1 December ,  1 974 . Ca l i forn i a  product ion  

3 i nc l udes  2 MB/D E l k H i l l s .  
Crude product i on forecasts for 1 978-82 are SOH I O  est imates . The DeGol ye r  and MacNau ghton ( I ndependent 
Petro l eum Consu l tants ) report , '' P red i ct i on of O i l P roduct i on Rates from Petrol eum Adm i n i s trat i on for 
Defense  D i s tr ict  V , 1 1 conf i rms  the forecas t .  DeGolyer  and MacNaughton proj ects the fol l owi ng : 1 978 : 
tota l p roduct i on 2 , 2 7 1  MB/D of wh i ch 1 , 200 MB/D represents  North S l ope Al a s ka , 208 MB/D  represents 
other Al a s ka , and 863 MB/D Cal i forn i a ;  1 982 : total  producti on 2 , 955 MB/D of whi ch  1 , 700 MB/D repre
sents North S l ope Al a s ka , 4 1 2  MB/D represents other Al a s ka , and 843 MB/D Cal i forn i a .  The DeGo l yer  
a nd  MacNaughton f i g u res exc l ude E l k H i l l s .  SOH I O  PADD V tota l s excl ud i ng E l k H i l l s  are 2 , 25 0  MB/D  i n  

4 1 978 and approximate l y  2 , 925  MB/ D  i n  1 982 . 

5crude from other U . S .  d i stri cts has  been e l i m i nated i n  1 978-82 . 
Canad i an imports are a s s umed to d rop i nto the range 0- 1 00 MB/D con s i stent wi th Canad a ' s  annou nced 
export c urta i l ment  and FEA a l l oca t i on p l ans . 

- -- -----�� .. --�,---·--, 
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Tabl e T-3 ( cont . )  

6 Fore i g n  crude i mports a re determi ned a s  fo l l ows : we have a s s umed that a l l sour crude ref i n i ng 
capac i ty not fi l l ed by Ca l i forn i a  sour  crude wi l l  be fi l l ed by North S l ope or E l k H i l l s  product i on , 
thus , d i sp l ac i ng a l l imports of sour  fore i g n  crude . Due to both refi n ery conf i g urat i on and pro-
duct s pec i fi cati ons , however , sweet crude imports wi l l  cont i nue  to be imported to s upp l ement  sweet 
Ca l i forn i a  and  Coo k I n l et  producti o n . As s um i ng new refi nery capac i ty to be 1 00 percent sour and 
that product  s u l fu r s peci fi cat i o n s  wi l l  not be ti ghtened , sweet crude import req u i rements can be 
es timated from h i s tori ca l  data . Pri or to the Arab o i l embargo worl d crude o i l pr i ces were such  that 
sour  fore i g n  crudes were the mos t economi c crudes , and refi nery ut i l i zati on was norma l . In the f i rst  
ten months  of 1 973 , 826 MB/ D fore i gn crude  was  i mported of wh i ch 386 MB/D  was  sour  and 440  MB/ D  sweet . 
Thu s , i n  1 978-82 approximate l y  550  MB/ D sweet  crude ( 440  MB/D  p l u s  50  MB/D  to rep l ace Coo k I n l et  
dec l i ne p l u s  45  MB/D to  rep l ace other  U . S .  d i s tr i cts ) mu s t  be imported from Canada and offs hore to 
bal ance refi nery runs . 

• 



Tabl e P-4 

FORECASTS O F  WEST COAST ( PADD V )  CRUDE O I L  SURPLUS ( MB/D )  l 

FORECASTER 1 978 1 980 l 982 l 985 

Soh i o  320-600 660-960 

Exxon 552  697  l , 797  

Rand ( Med U se , 
Med Prod ) 320  75 1  

A . O .  L i ttl e ( Be s t )  689 805 - 1 , 3 95 

Standard O i l  Company 
( Ca l i forn i a )  600 600 

Arco 300-400 500-600 850 

Federal  Energy 
Adm i n i s t rat i on 600 900- l , l 00 700- 1 , 300  

1 source : CERC I I ,  p .  1 3 .  

P -8 



o i l  acqu i s i t i o n  co st s . These  costs  vary co n s i de rab l y  from co untry to 

country ,  b ut genera l l y  c o n s i st of two compone nts : product i o n  costs , and  

government roya l t i e s  and  taxe s .  

Stab i l i ty o f  s upp l i es .  The  commerc i a l s ucce s s  o f  o i l compan i e s  

depe nds  upon  the i r  ab i l i t i e s to ma i nta i n  p roduct s upp l i e s to the i r  

c u stome rs  d u r i ng  crude  o i l s h o rtage s and to f i nd o u t l ets  for  exc e s s  

crude o i l d u r i ng  per i ods  o f  overs upp l y .  A s  a re s u l t ,  l o ng- term s upp l y  

. c ont i nu i ty a n d  sec u r i ty has  h a d  a commerc i a l va l ue t hat o i l compan i e s  

have c o n s i dered i n  mak i ng the i r  acqu i s i t i o n dec i s i o n s . The  Arab o i l 

embargo gave added we i ght  to co n s i derat i o n s  o f  s upp l y  stab i l i ty .  Com

pan i e s  m u st  now be  conce rned not o n l y  wi th  the r i s k  o f  s upp l y  i nter

rupt i o n s  due  to tec h n i ca l  b rea kdown s , but a l s o  w i t h  the th reat o f  

embargoe s . The pr i nc i pa l  protect i o n aga i n s t  s uc h  i nterrup t i o n s  i s  

d i vers i f i cat i on o f  s upp l y  s o u rce s .  

Tec h n i ca l  Facto r s . I n  genera l , o i l compan i e s  see k to opti m i ze 

the i r comb i nat i o n s  o f  c rude o i l streams and  re f i n ery capab i l i t i e s  to 

prov i de the product y i e l ds best s u i ted  to t he i r  markets , w h i l e  ma i n

tai n i ng f l ex i b i l i ty to adj u s t  to var i ab l e  s easona l  and  econom i c  facto rs . 

Transportati o n  c o s t s  a n d  ava i l ab i l i t i e s .  The  ava i l ab i l i t i e s  o f  

tan ke r , p ort , p i pe l i ne ,  a n d  re l ated c rude o i l transpo rtat i o n fac i l i t i e s , 

and  the  re l at i ve c o st s  o f  u s i ng them , are a l s o  maj o r  factors  i n f l u e n c i ng 

crude o i l acqu i s i t i o n pattern s .  Because  o f  a c u rrent i nternat i ona l  

tan ker s u rp l u s ,  tan ke r  ava i l ab i l i ty i s  not  l i ke l y  to be  a maj o r  c o n s i dera

t i o n  on a wor l dwi de bas i s  fo r the next 5 to 10 years . Howeve r , dome s t i c 

s h i pments  may face s ome con stra i nts  due to the req u i reme nts  o f  the  J o n e s  

A c t  t hat Ame r i ca�-bu i l t ,  owned , a n d  operated v e s s e l s b e  u s e d  between  

Ame r i can ports . 

Tax and F i nanc i a l  Co n s i de rat i on s . O i l compan i e s  must  we i gh the 

re l at i ve tax advantages  o f  a l te rnat i ve c rude o i l s upp l y  s o u rce s  i n  
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determ i n i ng t he i r  acqu i s i t i o n pattern s .  H i s to r i ca l l y ,  fore i gn tax 

cred i ts have p l ayed  s i gn i f i cant  ro l e s i n  determ i n i ng compan i e s ' pro f

i tab i l i t i e s , s i nce  i nv e stments  i n  some countr i e s o ffer s i gn i f i cant tax 

advantages over i n ve stme nts  i n  others . S i m i l ar l y , a c ompany ' s overa l l 

f i nanc i a l  c o nd i t i o n may i n f l uence  i ts acq u i s i t i o n dec i s i o n s . F o r  examp l e ,  

the heavy debt s erv i ce req u i reme nts i nc u r red by compan i e s i nve st i ng  i n  

the Tran s - A l as ka P i pe l i ne Sy stem prov i de them wi t h  strong  i ncent i ve s  to 

max i m i z e  the i r  u s e s  o f  Nort h  S l ope crude  o i l . 

Ma r ke t i ng Contracts and  Systems . The  f l ex i b i l i ty o f  s upp l y  s o urces  

i s  c o n s tra i ned  by req u i rements o f  ref i n er i es  for  steady s upp l i e s o f  

crude  o i l .  I f  the s e  s upp l i e s are n o t  avai l ab l e  t hrough  a company ' s own 

s o urce s , i t  mu st  s e e k  l o ng-term contracts w i th  other  p r i vate dome s t i c  

compan i e s , O P EC government  compan i e s , o r  other  fore i gn s o u rce s .  I n  

mak i ng  s u c h  arrangeme nts , ref i ners  p l ace i mp l i c i t  va l ue s  o n  the s e c u r i ty 

o f  the i r  s up p l i e s .  T he  structure  o f  a company ' s market i ng  system a l so  

c o n s tra i n s i ts cr ude o i l acq u i s i t i o n  dec i s i o n s , s i nce  compa n i e s  general l y  

s e rve  e s tab l i s hed  markets and  may not be  organ i zed  t o  market  i n  u n fam i l i ar 

areas . 

Re l at i o n s h i ps Betwe e n  Fore i gn Governme nts and I nternat i o na l  

O i l Compan i e s .  Governments  o f  o i l - p roduc i ng c o u ntr i e s have rece n t l y  

begun  i mpo s i n g product i o n  and  export  re str i c t i on s  o n  company product i on 

op erat i o n s .  T hese  restr i ct i o n s  have c u rta i l e d the f l ex i b i l i t i e s o f  

compa n i e s  t o  expand or  reduce  product i o n and rai se  or  l owe r pr i ce s .  

Wh i l e  further  s upp l i e s o f  i mports to the  we s t  coast  wi l l  r ef l ect these  

chang i ng c i rcums tances , o i l compan i e s crude o i l acqu i s i t i o n patterns  may 

be expected to re f l ect  h i stor i ca l  patterns  for  the  next 5 to 10 years . 

I n  order to ma i nta i n degrees  o f  both  s tab i l i ty and f l ex i b i l i ty i n  

crude  o i l s upp l i e s ,  acq u i s i t i o n s  by most  o i l compa n i e s  are s ec ured  

through  contracts or  other  l o ng- term arrangements  and are s upp l eme nted  

by  p u rchases  o n  the  open  mar ke t .  T he  m i x  o f  these  acq u i s i t i o n methods  
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var i e s  w i d e l y  from company to company , depend i ng upon  commerc i a l strate

g i es  and estab l i s hed  re l at i o n s h i p s w i t h  s upp l y  s o urce s .  W i t h i n the 

operat i ng constra i nts o n  av a i l ab l e  s upp l i e s , transportat i o n al te rna

t i ves , and  commerc i a l strateg i e s , o i l compan i e s have strong  i ncent i ve s  

to s eek  m i n i mum l o ng-term ave rage crude co sts co n s i stent  w i t h  l o n g- term 

s upp l y  as s u rances  and  spec i f i c  market cond i t i o n s  . 

W i t h i n t h i s overa l l framewo rk  o f  crude o i l acqu i s i t i o n  dec i s i o n 

factors , however , o i l company de c i s i o n -ma kers  face maj o r  u ncerta i n t i e s  

concern i ng future crude o i l product i o n a n d  product i o n pote nt i a l s ;  i nter

nat i o na l  crude o i l p r i ces ; chang i ng demands for  re f i nery pro ducts ; 

re f i nery econom i c s ; e n e rgy system u ncerta i nt i es  concern i ng avai l ab i l i 

t i e s , costs , and  regu l at i o n s  for  other  fue l s ;  and  the eventua l  fates o f  

va r i o u s  propo sed  tran sportat i o n  a l ternat i v es  f o r  a l l e v i at i n g  t h e  pro

jected  we st coast crude  o i l s u rp l us . Because  o f  these  u n certa i nt i e s , 

and  the re s u l t i ng  natural  re l uctance o n  the  part o f  o i l compan i e s to 

spec u l ate on t he i r own future ac q u i s i t i o n patterns , i t  i s  i mpo s s i b l e  to 

pred i ct w i t h  a s s u rance  the market re s po n s e  to future E l k H i l l s  c r ude 

o i l offe r i n gs .  I n  s p i te o f  the s e  uncerta i nt i e s , however , s ome genera l  

obse rvat i o ns  concern i n g future d i str i b ut i o n o f  E l k H i l l s  c r ude o i l may 

be  s ugge ste d .  

C a l i forn i a  Re f i ne r i e s 

The most  i mmed i ate potent i a l markets fo r E l k H i l l s  c rude  o i l cons i s t 

o f  Ca l i forn i a  re f i n e r i e s .  These  re f i ner i e s  and  the i r  l ocat i o n s , proce s s i ng 

l i m i tat i o n s  o n  s u l p h ur  content  a nd  grav i ty ,  throughput  capac i t i e s , and  

known expan s i o n  p l an s  are s hown i n  Tab l e  P - 5 . 

Present  Markets 

Severa l  Ca l i forn i a  re f i n ers are pre s e n t l y  E l k H i l l s  c u stomers , and  

may be c o n s i dered to be l i ke l y  future market prospects s i nce  th e i r 
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* = S h a r e  i n  A l a s ka n  N o r t h  S l o p e  O i l 
( ) = flo no rera t i n g 

COUNTY 

C o n t r a  
C o s  ta 

• 

C I T Y  COMPANY 

H e rc u l e s  Gu l f  O i l 

Ma r t i nez- P h i l l i p s 
A v o n  P e trol eum Co . 

S h e l l O i l Co . 

Ur i c h  Ma r t i n e z  

R i c hmond S t a nda rd O i l  Co . 
of Ca l i f o r n i a  

Rodeo 

• 

U n i o n O i l o f  
Ca l i fo r n i a  

• 

Tabl e P-5  

CAL I FORN I A  RE F I NE R I ES 1 

S U L F U R  PRESENT  
L I M I T  R E F I N E R Y  

G RAV I T Y  
Rll) U I  llE D  

( A P  I )  ( %  W E I GHT ) CAPAC I T Y  ( B/ D )  

54 0 . 2  

A ny l .  8 

Any Any 

1 3 - 3 6  2 . 0  

CONTRA COSTA S U BiOTAL 

• • 

( 2 7 , 000 ) 

1 1 0 , 000* 

1 00 , 000 

1 90 , 000* 

l l l ,  000 

538 , 000 

• 

P LAra l E D  ( rl/ D ) 

S o l d  to Coa s t a l  S t a t e s  
G a s  C o r p o ra t i o n . B u i l t  
for B o l i v i a n c ru d e  w h i c h  
i s  u n a va i l a b l e .  

T he s a l e  o f  t h i s fa c i l i ty 
to the  O i l  S ha l e  Corp . i s  
i n  progre s s .  ( TOSCO ) 

3 0 , 000 new . 

1 7 5 , 00 0 - c r u d e  d i s t i l 
l a t i o n  a nd d e s u l f u r 
i za t i o n - - Arab i a n  o r  
A l a s ka n .  

2 0 5 , 000 

• 

COMf' L E  T ! Of I 
DATE 

1 97 9  

1 97 6  

•w ••�*""' - Ml'•- ..., .• ,,_..,.......,.�ti> 

• • 
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Tab 1 e  P-5  ( cont . ) 

--

GIUIV I TY S U L F U R  P R E S r tH 
REQU I HE D  L I M I T  R E F  rn r nY COM P L l T  ! O tl 

COUNTY C I T Y  COMPANY ( AP ! ) ( j; WE I GHT ) CAPAC I T Y  ( G/ D ) P LANN E D  ( G / D ) DAT E 

Ke r n  Ba k e r s - K e r n  Co . Re f i ne ry , 
f i e l d  I n c . 2 5 - 3 0  1 .  5 1 5 '  900 

Mo hawk 
P e t ro l eum C o . 2 8  1 .  0 2 2 '  1 00 3 0 , 0 0 0 - c r u d e  d i s t i l - P r o p o s e d  

l a t i o n  t o  r e p l a c e  
ex i s t i n g r e f i n e ry , 
a l s o hyd rode s u l f u r i z e r  
- - Add i t i o n a l c r u d e  t o  

-0 be A l a s ka n  f io r t h  S l o p e  I 
__, 

Road 0 i 1 Sa 1 e s , 1 ' 5 00 
or E l k ll i l l s .  

w 
I nc . ( 1 ' 1 00 ) 

S a b r e  O i  1 a nd 
Ref i n i ng C o .  2 0 - 3 5  2 . 0  3 , 500 

S a n  J o a q u i n  O i  1 C o . 2 6  Any 2 9 , 300 
Ma x i mum 

S ta nd a rd O i l  Co . o f  
C a l i fo r n i a  3 0 - 3 2  1 .  0 2 6 , 000* 

S u n l a n d  R e f i n ery 
Co r p .  2 0 - 3 5  1 .  0 1 5 , 000 

Tenneco  ( 1 ' 200 ) No p l a n s for s t a r t - u p . 

T o s c o p e t ro Co r p .  2 0  1 .  5 4 0 , 000 



Tabl e P-5  ( cont . )  

GRAV I T Y  S U L F U R  P R C S CtlT 
REQU I RE D  L I M I T  RE F i lf f RY COMP LET  ! 0 11 

COUNTY C I TY COMPANY ( A P ! ) ( %  WE I GHT ) CAPAC I T Y  ( [3/ 0 )  PLANNED  ( [3 / 0 )  DATE 

Kern  O i l d a l  e Wes t  Coa s t  O i l  C o . 1 2 - 3 0  0 . 7  1 5 , 000 

vl i l c o  Chemi  c a  1 
Cor p .  1 3 - 1 5 l .  5 1 1  , 000 

KERN COUNTY S UBTOTAL 1 8 0 , S OO 30 , 000 

K i n g s  Hanford Bea c o n  O i l  C o . 2 5 - 3 5  l . O 1 2 ,  l 00 

L o s  
A n ge l e s  C a r s o n  A t l a n t i c  -0 R i c h f i e l d Co . 1 0- 7 0  1 .  3 1 8 5 , 000* I 

_, 
-f:::> F l e t c her O i l a n d  

Refi n i ng Co . 2 9 - 3 6  0 . 3  2 0 , 000 

Go l d e n  Ea g l e  
Ref i n i ng Co . ,  I n c .  1 7 - 4 0  l .  0 1 3 , 000 28 , 500- i nc r ea s e  to P r o p o s e d  

hand l e  A l a s ka n  c r ud e .  

E l  S e g u n d o  Sta n d a r d  O i l  C o . 
o f  Ca l i fo r n i a  Any Any 2 3 0 , 000* 1 7 5 , 000-crude d i s t i l - 1 97 6  

l a t i o n a n d  d e s u l f u r i -
z a t i on .  

Long  Bea c h  Edg i ng t o n  O i  1 
Ref i n er i e s ,  I n c . 2 0 - 2 5  Any 2 9 , 500 

• • • .. .. • • • • • • 



Tab l e  P-5  ( cont . )  

GRAV I T Y  S U I  FLm r lH SUIT 
IH ()IJ ! IHc D L ! M l l  llf:F rn L I\ Y COMP L L T  I O N  

c ournY C ! T Y  COMl'Al�Y ( AP ! )  0 vJl ! Gi l T ) CArAC I T Y ( ll/ D )  PLMrnrn ( 13/ U )  DAT[ 
-·--·-- -------- -------------

L o s  
A11 9 e l e s  Newha 1 1  N c viha 1 1  l�c f  i ncry 

Co . ,  I nc .  1 7 - 2 5  l .  3 1 1  , �00 

Pa ramo u n t  Do u g l a s - Co n t i nen t a l  
O i l Co . 2 7 - 3 1  2 . 5  3 5 , 000 1 1 , 000 1 97 5 - 7 6  

S a g  u s  L u br i c a t i o n  C o .  o f  
Ame r i c a  1 9  0 . 5  500 

-u S a n ta Fe 
I S p r i ng s  Pov1erl  i n e O i l  C o .  

___. 2 5 - 3 5  1 .  5 4 6 , 000 U n d e t e rm i n ed mod e r n i -
Ul z a t i o n . 

Gu l f  O i  1 Co . 2 9 - 3 1  1 .  3 5 1 , 500 U n d e t e rm i ned mode r n i -
z a t i o n . 

S i g n a l  Ma c M i l l i a n - R i ng-
H i l l Free 2 0 - 3 5  1 .  5 1 2 , 20 0  

S o u t h  L u nday-Tha g a rd 
G a t e  R e f i nery Co . 3 3 - 34 1 .  5 3 , 2 22 3 , 2 78 1 97 6  
To rrance  Mob i l  O i l C o r p .  2 0- 2 5  1 .  5 1 2 3 . �00 

W i l m i n g ton C hamp l i n  P e t r o l eum 
Co . 1 7 - 2 3  1 .  5 30 , 7 00 

S he l l O i l Co . 3 0  l .  0 96 , 000 

Texaco , I n c .  2 0 - 3 5  2 . 0  7 5 , 000 

U n i o n  O i  1 o f  
C a l i fo r n i a  1 8 - 4 0  l . 8 1 08 , 000 

LOS ANG E L E S  COUNTY S U B TOTAL 1 , 07 0 , C.2 2  2 1 7  , 7 7 8  



Tab l e P - 5  ( cont . ) 
GRAV I T Y  S U L F U R  P RE S  UH 
REQU I R E D  L I M I T  RE F i rl C R Y  COMP L E T !  O N  

COUNTY C I T Y  C OMPAiJY ( A P I ) ( % �!E I GHT ) UiPAC I TY ( 8/ U ) PLANrJ E D  ( B/0 ) DATE 

San D i ego C i ty o f  
Ca r l s bad P a c i f i c  R e s o u rc e s , I n c . 1 00 , UOO B / D - New R e f i n e ry 

- - A l a s ka n  c r ud e .  

Sa n L u i s  
Ob i s po Arroyo 

G r a n d e  Un i o n  O i l o f  
Ca l i fo r n i a  1 2 -24 5 . 0  4 1 , 000 

\J S a n ta I 
B a r b a r a  S a n t a  Doug l a s  O i l C o .  o f  --' 

Q) Ma r i a  C a l i fo r n i a  l 0 - 1 2 5 . 0  9 , 500 

So 1 a no 8 e n i c i a  E x x o n  Co . ,  USA 1 3 - 4 0  l .  6 88 , 000* 

Ventura O x n a rd Ca l i fo r n i a  O i l 
P u r i f i c a t i o n  1 5 , 000 1 9 7 6  

E d g i n g t o n  Re f i nery 9 - 2 2  Any 2 , b OO -----

S TATE TOTAL 1 , 94 2 , 2 2 2  567 ' 7 78 

Source : S L C , Ta b l e  2 .  
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s upp l y  l og i s t i c s  and  proce s s i ng rout i n e s  are a l ready e s tab l i s he d .  

However , present s a l e s  contracts , wh i ch exp i re i n  February 1979 , carry 

no guarantees or  comm i ttme nts  for  future s a l e s  o r  purchas e s .  T he se  

present Co ntracts for  Sa l e ,  for  both  Ca l i fo rn i a  and  o ut- o f- s tate b uyers , 

are s hown i n  Tab l e  P - 6 .  

P rospect i ve Markets 

I n  add i t i o n to i ts present  b uyers , there are a number o f  other  

po s s i b l e markets for  E l k H i l l s  c rude o i l . 

U nder  the  SO H I O/ARCO a l ternat i ve , 200  MB/D o f  E l k H i l l s  crude o i l  

wo u l d i n i t i a l l y  be  p i ped to M i d l and , Texas , where i t  wou l d  enter  a 

p i pe l i ne sys tem  s upp l y i ng ref i ner i e s  i n  the  G reat P l a i n s , t he  upper 

M i dwest , t he  Eas t ,  and  the G u l f Coas t .  T h i s tran spo rtat i o n  a l ternat i v e  

i s  t h e  m o s t  f l ex i b l e o f  t h e  p i pe l i ne a l ternati ve s , and  wo u l d  de l i v er  

crude  o i l to Texas at  l ower tran sportat i o n  c o sts than  wo u l d mari ne  

s h i pp i ng a l ternati ve s . I t  wo u l d  a l s o  have the potent i a l  market i ng 

advantage o f  mov i ng the  maj o r i ty of  E l k H i l l s  crude  o i l product i o n  o ut  

o f  the  o i l - s aturated we s t  c oa st  market to  dome s t i c re f i nery markets 

fac i ng potent i a l  crude o i l  def i c i ts .  No  Ca l i forn i a  crude o i l markets 

wo u l d be  s upp l i ed by t h i s a l ternat i ve . 

The  E l k H i l l s/Coa l i nga a l ternat i v e  wo u l d affo rd the  l ea st  market i ng  

f l ex i b i l i ty o f  the  proposed  transpo rtat i o n a l te rnat i ve s . I ts p i pe l i ne 

wo u l d have the  capac i ty to de l i v er  200  MB/D to ex i s t i ng p i pe l i n e s  carry i ng 

crude o i l to the  San F ranc i s co Bay Area . Howeve r ,  a s a l e s  s tudy condu cted 

by the Navy i n  1976 i nd i cated an aggregate i nterest  i n  o n l y  25 MB/D 

( Stevens  Z o n e )  o� the part of Bay Area ref i ners . *  W h i l e  t h i s f i gure  may 

not  be  rep res e ntat i ve  o f  t he i r  actua l  future i nte re s t  i n  E l k H i l l s  crude  

*Navy , 1 1  Sa l  e s  Study S ummar/1 , March 1977 . 
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Tab l e  P - 6  

AWARDS OF  CONTRACTS FOR SALE  OF  ELK  H I LtS CRUDE O I L  
( Fe b .  1978  - February 1 979 ) 

B1 1 YER  LOCAT ION  AMOUNT ( B / D )  

Poweri ne  O i l Company 

F l etcher O i l & Ref i n i ng Company 

Newha l l Ref i n i ng Company , I n c .  

U . S . A .  Petrochem Corpor0 ti on 

Beacon O i l Company 

Pac i f i c  Resources , I n c .  

Chevron U . S . A . , I nc .  

Su n l and  Ref i nery Corporat i on  

Mo hawk Petro l eum Co rpora t i o n , I nc .  

TOTAL 

Los  Ange l es 

Los Ange l es  

Los  Ange l es 

Ventura 

Hanford 

Hono l u l u 

(A l l of  Cal i forni a )  

Los Ange l es 

Bakersf i e l d  

19 , 500 

3 , 000 

3 , 000 

1 1 , 500 

6 , 500 

1 9 , 500 

19 , 520 

10 ' 000 

6 , 2 75 

98 , 7 9 5  

1so u rc e :  Department of Energy , Offi ce o f  P ub l i c  Affa i rs ,  Was h i ngton , 
D . C .  2046 1 , Week l y  Annou ncements , Vo l . 2 ,  No .  9 ,  Week Endi ng  
March  1 5 ,  1978 .  
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o i l ,  i t  cannot  b e  co n s i dered a pos i ti ve i nd i cator o f  a s i zab l e Bay Area 

market .  I n  the  absence  o f  s u c h  a market , i t  i s  c o nce i vab l e that  E l k 

H i l l s c rude o i l m i g ht be  s h i pped  from Bay Area term i na l s .  However , th i s  

pos s i b l i ty i s  not contemp l ated by the  present  a l ternat i ve ,  and  i s  not  

d i s c u s s e d  h e re .  

I n  the  event  that the Coa l i nga a l ternati ve  i s  i mp l eme nted , mar i ne  

s h i pment o f  E l k H i l l s  c rude o i l to other  dome st i c p orts , i nc l ud i ng t ho se  

i n  the  P ac i f i c  Northwest , wo u l d a l so b e  pos s i b l e .  Under  e i ther  a l terna

t i ve , the  re l at i ve l y  1 1 sweet' '  ( l ow s u l f u r )  Stevens  Zone  crude  m i ght b e  

u s ed  by Pac i f i c  N orthwes t  ref i ners  i n  p l ace  o f  sweet I ndones i an o r  

Canad i an i mp o rts , wh i ch a r e  now b e i ng  c u rta i l ed .  

I f  a 1 1 N o rthern  T i er"  o r  " Trans - P rov i nc i a l 1 1  p i pe l i ne a l ternat i v e  i s  

i mp l emented to s upp l y  Amer i can  o i l to n orthern  t i er  ref i ne rs cut  o ff 

from sweet  Canad i an i mports , *  i t  may a l s o  b e  pos s i b l e to parti a l l y  

s ub s t i tute Steven s  Z o n e  c rude  o i l ,  a l though  i t  i s  q uest i o n ab l e  wheth er  

e i ther  o f  t he se  p o s s i b l e p i pe l i ne s  wou l d  p rov i de a 1 1 compe t i t i ve  o ut l et 1 1  

fo r E l k H i l l s . ** 

Mar i n e  s h i pment o f  E l k H i l l s  c rude o i l from San  F ranc i s co co u l d  

a l s o  reach ref i ne r i e s i n  the  Los Ange l e s  area . T hese  ref i ne r i es  now 

rece i ve more than 45 MB/0 of E l k H i l l s p roduct i o n  and  have i nd i c ated 

spare ref i n ery capac i t i e s of over  3 0  MB/D accord i ng  to the Navy ' s 1976 

s a l e s  study . ***  Wh i l e  these f i gu res a l s o  i nd i c ate s ome ref i n ery 

i nterest , they do  not  s u gge s t  the  ex i s tence  o f  ready maj o r  market .  

Under  n o ne  o f  the  p ropo sed  a l ternat i ves  wo u l d  E l k H i l l s  c rude o i l 

be  transported d i rect l y  to Ca l i forn i a ' s S a n  Joaqu i n  Va l l ey re f i ner i es . 

T h e se  re f i ne r i e s  h av e  a comb i ned  throughput  capac i ty o f  app roxi mate l y  

*Was h i ngto n , I daho , Montana , N orth D a kota , M i n ne s ota , a n d  Wi scons i n . 
* *C ERC , p .  45 . 

***Navy , 1 1 Sa l e s  Study S ummary , 1 1 March 1977 . 
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192 MB/D , 10 percent of  the state tota l . Thus , both c o l l ecti ve ly  and 

i nd i v i dual l y ,  the San Joaqu i n Val l ey refi ner i e s  are re l at i ve ly  smal l .  

Because  nor.e of  the transpo rtat i o n  a l ternat i v e s  exam i ned i n  th i s  E I S  i s  

i ntended to de l i ver  crude o i l to them , they w i l l  cont i nue  to depend  

p r i mari l y  upon  exi st i ng transportat i o n  fac i l i t i e s  for  future E l k H i l l s  

crude o i l de l i ver i e s .  Pr i mari l y  because o f  these transpo rtat i o n  and 

refi nery capac i ty cons trai nts , the potenti a l  future market  for E l k H i l l s  

c rude o i l i n  the San Joaqu i n  Va l l ey may a l so  b e  cons i de red l i m i ted . 

Another pos s i b l e o utl et for  s u rp l u s  we st  c oast crude o i l i s  the Far 

Eas t .  S i nce  west  coast refi nery capab i l i ti es are i nadequate to hand l e 

the  projected c rude o i l s upp l y , s i nce p i pe l i nes  to other domest i c markets 

have not been b u i l t ,  s i nce  " s hutti ng i n 1 1 domest i c p roduct i on , espec i a l l y  

Al as kan p roducti o n , i s  econom i cal l y  untenab l e ,  and s i nc e  the costs  o f  

s h i pp i ng  A l as kan  o i l to G u l f and East Coast po rts i s  p ro h i b i t i ve ,  some 

o i l c ompan i e s have urged the export of  A l a s kan North S l ope crude o i l to 

Japan or  Korea . *  Th i s  meas ure , as  we l l  as the Northern T i e r , or  Trans 

Prov i nc i a l , or  SOH IO  p i p e l i ne a l ternati ves , wo u l d remove s ome A l a s kan 

o i l from the west coast s u rp l us  s i tuati on , and p res umab l y  wou l d  res u l t 

i n  a genera l  en hancement of  the wes t  coast mar ketab i l i ty of  E l k H i l l s 

c rude o i l .  

Another factor that cou l d  enhance th i s marketab i l i ty i s  a poss i b l e  

i ncreased requ i rement  o n  the part o f  we st  coast ref i ners  to m i x  domest i c 

sweet c rude o i l ,  s uc h  as Stevens  Zone  o i l ,  w i th the i r  1 1 s o u r11 ( h i gh 

s u l fur)  A l as kan crude s uppl i e s . ** Th i s req u i reme nt c o u l d res u l t from 

co nstrai nts on  feed stoc k s u l phur  content due to refi nery equ i pme nt  

l i m i tati ons , p roducti o n  s l ate demands , o r  a i r qual i ty regul at i o ns . 

*Test i mony of  Thomas B .  S l eeman , Un i on  O i l Company , and  M . H .  McCo n ne l l ,  
P h i l l i p s O i l Company , at an FEA pub l i c  hear i ng he l d i n  San Franc i sco  
o n  22 March  1977 , as q uoted i n  the  San  Franc i sco C hron i c l e ,  23 March 
1977 , p . 7 . Federal  Leg i s l ati on  wo uld  be  requi red to perm i t  i mp l e
mentat i o n  of  th i s meas ure .  

** I n  Secti on  I the term 1 1 sou r 1 1  crude o i l i s  used  and i n  that p l ac e  the 
more tec h n i ca l  aspects of hydrogen s u l fi de content and corros i on aspects 
are d i s c u s s ed .  
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Al though  these  c o n s i derat i o n s  co u l d e n hance  the genera l  market

ab i l i ty of E l k H i l l s  crude  o i l on the we s t  coast , the i r  prospects  and  

i mp l i cat i o n s  are  too  u nc e rta i n to permi t trans l at i o n  i nto mo re def i n i te 

market p robab i l i t i e s  at th i s t i m e .  

Summary 

The marketi n g  p ro spects  for E l k H i l l s  crude  o i l i n  Ca l i forn i a  

appear  ne i ther very c e rta i n nor  very br i ght .  C u rre nt  sa l e s  c o ntracts 

exp i re i n  February 1979 ( new co ntracts wo u l d the n be i n i t i ated ) and by 

then  s h i pme nts of N orth S l ope crude are expected to reach 1 . 2 MMB/D . 
Thu s , the we s t  coast  wi l l  a l mo s t  certa i n l y  be  e nter i ng a p er i o d  o f  c r ude 

o i l s urp l u s  w i th  a concomi tant s aturati o n  o f  we st  coast  markets . Whi l e  

some pre s e n t  E l k H i l l s  c u s tome rs may be  expected to ma i nta i n the i r  

acq u i s i t i o n  patte rn s , and  other San F ranc i sco  and  Lo s Ange l e s  area 

ref i ners  have expre s se d  s ome i nterest  or  capac i ty to make future 

acq u i s i t i c n s , there i s  now no f i rm i nd i cati o n  that Ca l i forn i a  demand  for  

E l k H i l l s c rude o i l wi l l  approach  i ts avai l ab i l i ty at f u l l p ro duct i o n .  

A l though  the marketab i l i ty o f  E l k H i l l s  c rude o i l  o n  the we s t  coast  

c ou l d be  e n hanced  by  i mp l eme ntat i o n  o f  proposa l s  to move A l a s kan o i l  to 

other dome sti c or fo re i gn markets , or by the p o s s i b l e  s u i tab i l i ty o f  

Stevens  Z o ne crude o i l  as  m i x i ng  sto c k  fo r A l a s kan o i l  at s ome we s t  

coast  re f i ner i e s , t h e  p rospects  and  i mp l i cati o n s  o f  the s e  p o s s i b i l i t i e s 

are now too u ncerta i n to p erm i t tran s l ati o n  i nto de f i n i te market  p roba-

b i l i t i e s . 
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Appen d i x Q 

B u re a u  o f  Lan d �an a g eme n t ,  
Man a ge�e n t  Framewo r k  P l an 

Uni ted S tates Departmen t of the In terior 
B U R E A U  O F  L A N D  MAN A G E �1 E :'\IT 

31 1 

!S H r.PLY H t.FEH TO 

1 1 2 2 .  3 
( C - 1 6 1 5 ) 

800 T ru xt u n  Ave n u e , Room 
Bakers f i e l d ,  CA 9 33 8 1  
P h on e : ( 805 ) 851 - 4 1 9 1 

Offi ce h o u r s : 7 : 30 a . m .  to 4 : 00 R - c p . m .  weekdays t E I V E  D 

Ms . M a ry Ann De1<1ey 
U . R . S .  R e s e a rch Comp a ny 
1 5 5 Bovet Road 
San  Mateo , CA 9 4 402 

D e a r  Ms . De1·1ey : 

E n c l o s e d  i s  the  i n fo rma t i on wh i ch y o u  rea u e s ted rega r d i n g  BLM man aged 
l ands  wh i ch the p ro p os ed E l k  H i l l s / P o r t  H ueneme p i p e l i ne wo u l d  be l i ke l y  
t o  c ro s s .  

I f  t h a t  route i s  c h o s e n , we w i l l  l i ke l y  res t r i c t  new p i pe l i ne s  to 
exi s t i ng corr i dors . The o n l y  exi s t i n g c o rr i d o r  wh i ch wou l d  be reasonab l y  
c l o s e  t o  the N a vy ' s  needs i s  o ut l i ned i n  o ra n g e  o n  the en c l o s ed map . 

T h e  c o r r i d o r  may a l s o  be s ee n  on t h e  U . S . G . S .  T a f t , Ma r i c o p a , E l k h o rn 
H i l l s  and  Cuyama 7 . 5  mi n u t e  quadran g l e  map s . We a p p re c i ate you r w i l l i n g n e s s  
to c o n s i de r  o u r  des i res i n  y o u r  repo rt . 

Enc l os u re s : ( 3 ) 
l - �·1ap ( TC S E 1.l ) 
2 - MFP recommend a t i o n s  3 - Exce r p t s  from P L  9 4 - 5 7 9  

S i n ce re l y , 

--P.��u°�f., 
H .  Edv1ard Lyn ch , J r .  / 
C a l i en te R e s o u rce A re a  '.-ian ag e r  
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F o nn  160()-10 
(October 1 970) 

UNITED ST A TES 
D E P A Rn!E N T  OF THE IN TERIOR 

B UREAU O F  LAND \lA N A G Dl E N T  

MA NAGEMENT F RAMEWORK PLAN 
S T E P  2 - M U L T I P L E  L' S E  R C: CO'� M E N D A T I O N S  A N D  S U P PO R T I N G  A N A L Y S I S  

P l a n n i n g  U n i t  Name Temb l o r- C a l i e n t e  

Activity Lands ( s c e n ic c o r r idor s )  

Multiple Use Recomm endation(s) A n alysis 

9. R e t a i n  a l l  ��L w i t h in t h e  i d e n t i f i ed 9 .  Th i s  rec ommend a t ion i s  in a g r e ement 
s c en ic corr idors a l ong S t a t e  R o u t e s  w i t h  S t ep I l a nds a c t i v i ty No , 9 and 
166  and 33 i n  S . L . O .  county and 1 1 9  r e c r e a t ion a c t i v i t y  N o .  4 .  
a n d  E l k  H !lls Road in Kern County in 
t he i r  natural u n d e v e loped c ond i t i o n .  The K e rn  County g en e r a l p l a n  id e n t i f i e s  
D e v e lop s t rong s t ip u l a t ions t o  por t io n s  o f  S t a t e  H ighway 1 19 a s  a 
p r o t e c t  t h e s e  va lue s for a l l  c o unty s c e n i c  h i ghway ; and s t a t e  r ou t e s  
minera l l e a s e s  i s sued

-
w i t h i n  t h e s e  3 3  a n d  66 a r e  iden t i fied a s  b e ing 

c o r r idor s .  e l ig ib l e for such d e s ignat ion ( s e e  
l a nd s  por t ion o f  t h e  URA) . 

Co n f l i c t s  

I t  i s  the Bureau p o l icy t o  p r o t e c t  and 
main t a in h igh s c e n i c  v a l u e s  o n  NRL 
a d j a cent t o  o r  n ea r  ma j o r  t r a v e l  r o u t e s ,  
a nd t o  co o p e ra t e  w i t h  o t h e r  f e d e r a l ,  
s t a t e  and l o c a l  agenc i e s  a n d  o t h e r  
i n t e r e s t e d  groups in th i s  e ffor t 
(I . M .  68- 33 1 ;  Bl.� 2 030 ; E . O .  1 1 2 7 8 ) . 

M iner a l s : Deve lo pment a nd exp l o r a t ion may be hand i c a p p e d  by s t ipu l a t ions a t t a c h ed 
to a ny l e a s e  is s u e d  in s c e n i c  zone s .  

S t ep I I I  Management D e c i s i o n  

Ac cep t ed 

Q-2  

I I I 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



Form 1600- 1 0  
(October 1 970) 

U N I TED STATES 
D E P A RT�IE N T  OF THE IN TER IOR 

BUREAU O F  L A N D  �,\ A N A G E �IENT 

MANAGEMENT F RAMEW O R K  P LA N  
S T E P  2 - M U L T I P L E  U S E  R E C CMM E N O A T I O NS A N D  S U P P O R T I N G  A N A LYS I S  

Planning Unit Name Temb lo r - Ca l ie n t e  

Activity La nds - R igh t- o f- Ways ( u n i t  w i d e ) 

Multiple Use Recommendalion(s) 

3 .  A l l  ex i s t in g  r igh t s - o f- way in t h e  
p lanning u n i t  shou l d  b e  an a l y z ed 
with c o ns i d e r a t ion o f  e s t a b l i s h ing 
c o r r id o r s  for u t i l i ty ,  r o a d  and 
h ighway and o t h e r  r i g h t - o f-way 
n ee d s .  Onc e the c o r r i d or s have 
been iden t i f i ed ,  a l l  new r igh t - o f
way fac i l i t i e s  w i l l  b e  r e s t r ic t ed t o  
t h e s e  c o rr idor s ,  and e x i s t ing r /w 
fac i lit ie s  o u t s i d e  i d en t i f ie d  
c o r r i d or s w i l l  b e  r e l o c a t e d  o r  
t h e i r  fac i l i t i e s  mod i f i ed b y  s p e c i a l  
s t i p u l a t ions upon exp i ra t ion o f  
c u r r e n t  r /w g r a n t s .  

Con f l i c t s  

Analysis 

3 .  T h i s  r e c ommen d a t ion i s  a c omb inat ion 

of por t ions o f  land s S t ep I ac t ivity 

r e c ommend a t ions 2 and 3 .  

The r andom e s ta b l i shment o f  r i gh t 
o f- ways in th i s  p l anning un i t  h a s ,  
in many i n s t anc e s ,  r e su l t ed in ne g a t ive 
impac t in g  t h e  s c e n i c  v a l u e s  o f  r id g e  
l in e s  a long t r a v e l  r ou t e s .  

A t  t h i s  t ime a r e a s  s u c h  a s  t h e  Freeborr 
Hubbar d H i l l s  and large b l oc k s  of t h e  
Temb lor a n d  C a l i e n t e  Moun t a i n  r a ng e s  
have no r igh t - o f-'Ways g r a n t e d . 
E s tab l i s h ing r i gh t - o f-way c o r r i d o r s  
in the p lann ing u n i t  c ou l d  pro t e c t  
t h e  s c en i c  a n d  open s p a c e  va lue s i n  
t h e s e  are as . 
Add i t io na l ly t h is _ r e commend a t i o n  h a s  
r e c e ived broad suppor t from t h e  pub l i c  
and o t h e r  agenc ie s .  

Minera l s :  d e v e l o pment o f  r /w corr ido r s  may c o nf l i c t  with exp l o r a t ion and 

d e v e lopment o f  o i l  and gas l ea s e s  as we l l  as mine r a l  exp l ora t ion . 

La nd s :  Th i s  r e c o mmend a t ion w o u l d  p�ace a d d i t i ona l l imi t s  on wh a t  c on s t i t u t e s  

a p o t e n t i a l  co=u n ic a t ion s it e .  ( S t e p  I I  lands r e commend a t ion No . 1 )  

S t ep I I I  Manag£men t  D e c i s ion 

Ac c e p t e d 

Q-3  

P r agma t ic a l ly ,  ma j o r  road·  s y s t ems and 
u t i l i ty l in e s  a s  they now e x i s t  w i l l  
become the "co r r id or s " .  S in c e  t h ey a r e  
e s t ab l ishe d ,  the c o n t r o v e r s y  o n  l o c a t ion, 
if i t  e x i s t e d ,  has e s se n t i a l l y  d i sappeared ; 
howe v e r ,  the r e coaTDend a t ion is sound and 
R /W ' s shou ld be analyzed towa rd ob j e c t iv e s  
o f  conso l id a t ion . 
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Appe nd i x R 

Archaeo l og i ca l  S u rvey o f  the E l k H i l l s/Coa l i n ga 
P roj ect i n  Ce ntra l Ca l i forn i a  

Th i s  appe n d i x  i s  a n  abr i dged report o f  a n  archaeo l og i ca l  s u rvey 

co nducted by M i l ey H o l man and  Dav i d  Chavez , San F ranc i s co  ( q ua l i f i ed 

archaeo l og i s ts ) .  

1 .  P re face 

Protec t i o n  o f  the prec i se  l ocat i on  o f  archaeo l og i ca l  s i tes i s  

i mpo rtant to the  pre s e rvat i o n  o f  these  s i tes  from uncontro l l ed excavat i on 

and  destruct i o n .  There fore , map s prepared for the  fo l l ow i ng  report have 

been de l eted , but they are avai l ab l e  to qua l i f i ed persons  and re s earchers . 

U ncontro l l ed access  to port i ons  o f  th i s  report , part i c u l a r l y  maps and  

text conta i n i ng spec i f i c  s i te l ocati on s , may re s u l t  i n  exte n s i ve damage 

to i mportant h i stor i ca l  and archaeo l o g i ca l  re s o u rces  as i nd i cated wi th i n  

the body o f  th i s  document .  

2 .  Archaeo l og i ca l  Backgro und  

The i n i t i a l  phase  o f  th i s  i nvest i gat i o n  was co nducted at the A rc hae

o l o g i ca l  Re sources  Sect i o n , Departme nt o f  Parks and  Recreat i o n ,  Sac rame nto . 

Reco rds , maps , and  documents that i nd i cate the l ocati o n ,  nature , and  

cond i t i o n  o f  a l l reco rded archaeo l og i ca l  res o urces  i n  the  genera l  e n v i rons 

of the  proj ect area were re searched .  

R- 1 



S i te s u rvey reco rds , as  we l l  as  the  app ropr i ate maps for  sect i o n s  

of  t h e  fo l l ow i ng  count i e s  we re u p  t o  date a n d  avai l ab l e a t  the Sacrame nto 

fac i l i ty :  Fresno  and  Ki ngs . S i te s u rvey records for  Kern  County were 

exam i ned as we l l ;  h oweve r ,  the maps for  t h i s c o unty was not av a i l ab l e  i n  

Sac ramento , as they were at the reg i ona l  off i ces  for the  p u rposes  o f  

updat i ng .  T here fore , arc hae o l og i ca l  maps a n d  records a t  Bakers f i e l d 

C o l l e ge , B akers f i e l d ,  Ca l i forn i a ,  were rev i ewed for  the  app rop r i ate 

sect i o n s  of Ke rn  Cou nty .  

Reco rds and maps a t  the var i ous  i n st i tut i o n s  i nd i cate that the 

fo l l owi ng  arc hae o l og i cal  re s o urces are reco rded wi th i n  the genera l  

v i c i n i ty of  the p i pe l i ne ro ute s  and  p roj ect fac i l i ti e s l ocati on s ; these  

s i te s  have been  l ocated o n  the  map s ava i l ab l e to qua l i f i ed pers o n s  and  

res earc hers  and  have been  genera l l y  l ocated o n  the  maps  o f  Appe nd i x  C :  

Fre- 36 , Fre-49 ; l ocated s o uthwest  o f  the  Coa l i nga 
tan k s i te and  we s t  of  the  p i pe l i ne route i n  t he  
v i c i n i ty o f  the  G u i j arral  H i l l s  ( Maps 1 and  2 ) . 
K i n- 26 ; l o cate d o n  Reef R i dge , adjacent  to the  
S u l p h u r  Sp r i ng Ca nyo n ,  we s t  o f  the p i p e l i ne ro ute 
and  Reef  S tat i o n  ( Map 4 ) . 

K i n- 28 , K i n - 29 , K i n - 30 , K i n - 31  and  Ki n- 238 ; l o
cated east  o f  the  Kett l eman H i l l s  and  severa l  m i l e s 
east  of  the  p i p e l i ne route ( Maps 5 and  7 ) .  

Ke r-82 thru  Ke r- 89 , Ker- 171 , Ker-17 9 , Ker- 324 ; l o
cated east  of  the  p i p e l i ne route i n  the v i c i n i ty o f  
the  S o u t h  Be l r i dge O i l  F i e l d ,  a n d  north  o f  the  E l k 
H i l l s  Res erve tan k s i te and  P ump S tat i o n  ( Maps 15 , 
16 , and  17 ) .  

Ke r- 124 thru  Ker-126 , Ke r- 50 , Ke r- 529 thru  Ker- 531 ; 
l ocated n ortheast  o f  the  E l k H i l l s  Re s erve area 
( Map s 15 , 17 , and  18 ) . 

Ke r-119 , Ker- 240 , Ker- 329 , Ker- 118 , Ke r-64 , Ke r- 122 , 
Ke r- 328 , Ker- 59 , Ke r- 3 3 , Ke r-43 , Ke r- 39 , Ke r-40 , 
Ke r-41 , Ke r-60  and  f i ve u n n umbered s i te s ; l o cated 
on  the  approx i mate d o l d s h ore l i ne o f  Buena V i sta 
l a kebed , east  of  the  E l k H i l l s Res erve  l ocat i on  
( Map 19 ) .  
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The  above-me nt i o ned  arc haeo l og i ca l  s i te s  are desc r i bed  i n  the s u r

vey forms i n  var i o u s  manners , rang i ng from 11 b u r i a l  mounds  11 type  s i te s , 

to 1 1 s urface sc atte rs 1 1 o f  c u l tura l l y  assoc i ated l i t h i c  mate r i a l s .  T he  

fo l l owi ng  notat i o n s  are presented concern i ng severa l  areas  conta i n i ng 

s i tes  that wo u l d be  affected by the proposed  fac i l i t i e s as  they are 

pre s e nt l y  l ocate d :  

The  Tu l e  E l k state game re serve  area a n d  the  cana l  
areas no rthwe s t  o f  the  re serve  are  characte r i zed 
by numerous  s i tes ; t h i s area i s  re l ati v e l y  d i s tant 
from the  E l k H i l l s  re s e rve  area and the  McKi ttri c k  
Va l l ey p i pe l i ne route ( Maps 16 , 17 , and  18)  . 

The  Pepper  Grass  Va l l ey area , northeast  o f  the  A nte
l ope  P l a i n p i pe l i ne route ; and the  T u l are l a ke bed  
area , northeast  o f  the Kett l eman P l a i n p i pe l i ne ro ute 
( Maps  5 and 7 ) . 

The  P l easant  Va l l ey ,  Lo s Gatos Cree k area we st  o f  
t h e  Coa l i nga ta n k  s i te and  p i pe l i ne ro ute ( Maps 1 
and 2 ) .  

These  genera l  areas must  certa i n l y  be  c on s i dered as h i gh l y  sens i 

t i ve  regard i ng the  occurrence o f  preh i s to r i c c u l tural  re s o u rces . Other  

areas that can  be  regarded as hav i ng vary i ng  potent i a l s for  conta i n i ng 

arc haeo l og i ca l  resources  and  are l ocated wi th i n  the  genera l  e n v i ro ns  o f  

the  propo sed  fac i l ity are : 

T he  ent i re B uena V i sta Va l l ey ,  west o f  the B uena  
V i s ta l a kebed , i nc l u d i ng the  area des i gnated fo r 
the  E l k H i l l s  tan k  and  pump s tat i o n  s i te .  T h i s 
area was l i ke l y  i n n u ndated at l east  seasona l l y  up 
to the  pre s e nt 400 to 500  foot contour  l eve l s ,  
d ur i ng preh i s to r i c t i mes ; s uc h  a phe nomena wou l d  
e s tab l i s h a h i g h pote n t i a l  for  c u l tural  re sources  
t hroughout  th i s  va l l ey a l o ng the  400 to 500  foot 
contours  ( Map s 14 , 15 , and 19 ) .  

The  e nt i re E l k H i l l s  area has been  c haracte r i z ed  
by repo rts o f  1 1 g r i n d i ng bowl s , 1 1 s t o ne  too l s ,  and  
petrog l yph s  o n  the  part  o f  l oca l  i n hab i tants ; 
petrog lyph s  have been  reported i n  the  h i l l s d ur
round i ng the town o f  McKi ttr i c k  as we l l  ( Maps 14 
and 15) . 
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Petro g l yp h s  have  been  repo rted by l oc a l s i n  the 
h i l l s  adjacent to the  Temb l o r Va l l ey a s  we l l  
( Map 1 2 ) . 

3 .  F i e l d Reco n na i s sance  

The f i e l d  reco n n a i s sance  o f  the  propo s e d  tank  s i te l ocat i o n s  and 

co nveya nce sys tem was c o n ducted from 17 November 1976 , through 4 December 

1976 . The p roposed  p i pe l i ne route c o n s i sts  o f  approx i mate l y  85 m i l e s ,  

a l l o f  wh i c h co u l d  not  be  s u rveyed under  the  l i m i ts o f  the  p re s e n t  

study .  T h e re fo re , a s amp l e  reco nna i s s ance  o f  t h e  de s i gnated p i pe l i ne 

corr i dor  was c o n d ucte d .  Severa l  facto rs were o f  i mme d i ate i mportance i n  

determ i n i ng the  a reas to be  s u rveyed :  e n v i ro nmenta l  c o nd i t i o n s  that 

wo u l d  be  c o nduc i ve to p re h i s to r i c  phenomena ; acce s s i b i l i ty o f  p rope rty ; 

and , o f  c o u rse , known l ocat i o n s  o f  a rc haeo l og i c a l  s e n s i t i v i ty .  

I n  v i ew o f  s u c h  co n s i derati o n s , t h e  f o l l owi ng a reas  a l o n g  t h e  p i pe

l i ne ro ute were  i nv e s t i gate d :  

Los  Gatos C ree k ,  where i t  c ro s s e s  the p i pe l i ne 
route , adjacent  to E l dorado Avenue , south  o f  the  
Coa l i nga t a n k  s i te ( Map 2 ) .  

Zaptato C h i no Cree k ,  where i t  c r o s s e s  the p i pe-
1 i ne route , i n  the  v i c i n i ty of  P o l vadero Gap 
( Map 2 ) .  

Canoas and Garza Cree ks , where they c ro s s  the  p i pe
l i ne  route , betwee n  the town o f  Avena l  and Kett l e
man Stat i o n  (Map 3 ) .  

B i g  Tar Cree k ,  whe re i t  c ro s s e s  the p i pe l i ne route 
i n  the v i c i n i ty o f  the Kett l eman P l a i n ,  north  o f  
Reef  Stat i o n ( Map 4 ) .  

Severa l  m i l e s o f  open  tre n c h  adjacent  to H i ghway 33  
a n d  the  p i pe l i ne route , as it  runs  through  the 
Ante l ope P l a i n .  

C h i co Mart i nez  and S a l t C re e ks , where they c ro s s  
t h e  p i pe l i ne route , i n  t h e  v i c i n i ty o f  t h e  s o uth  
B e l r i dge o i l f i e l d  ( Map 12 ) .  
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A sect i o n o f  p rope rty adjac e n t  to the  Temb l o r 
Va l l ey ,  whe re the p i pe l i ne c ro s s e s  H i ghway 3 3  
a n d  H i ghway 54 , north o f  t h e  town o f  Mc K i ttr i c k  
( Maps 1 3  and 14 ) . 

A s ma l l s e c t i o n  o f  prope rty where the p i pe l i ne 
route c ro s s e s  S ky l i ne Road , adjacent  to the  
Mc K i ttr i c k  Va l l ey ( Map 14 ) .  

S e ct i o n s  o f  the  Buena  V i sta  Va l l ey ,  i n  the  i m
med i ate v i c i n i ty o f  Buena  V i s ta and  B road  Cree ks , 
whe re the  E l k H i l l s  tan k  s i te and  pump i ng stat i o n 
i s  l o cated ( Map 15 ) .  

D u r i n g  the  i n s pect i o n  o f  t h e s e  a reas , part i c u l a r l y  c l o s e  atte nt i o n 

was g i ve n  to the  potent i a l  presence  o f  those  featu re s  that i nd i c ate the 

ex i s tence  o f  preh i s to ri c c u l tura l  ac t i v i t i e s :  c h anges  i n  so i l  co l o r ,  

compo s i t i o n  and  texture , i nd i ca t i ng  the occurrence o f  m i dden ; u n u s u a l  

gro u n d  conto u rs o r  changes  i n  vegetat i o n pattern s ; t h e  pre se nce o f  

f i re-cracked roc k ,  o b s i d i an ,  a n d  c h e rt f l a k i ng  wa ste s ; t h e  presence  o f  

c h a rc o a l  and  c harred fa una l rema i n s ; and  the  o c c u rrence o f  a ny a rt i 

fac t u a l  mate r i a l s .  

4 .  Conc l u s i o n s  a n d  Recommendat i o n s  

D u r i n g  the  c o u r s e  o f  t h e  s amp l e  f i e l d  i nv e s t i gati o n s , no  new 

u n recorded a rc haeo l og i ca l  re s o u rc e s  we re e n c o u nte red n o r  we re any 

ex i s t i ng a rc haeo l o g i c a l  re s o u rces  found  to be  i mp i n ged  upon  by the 

p ropo sed  p i pe l i ne ro ute . Th i s  arc haeo l og i c a l  f i e l d reconna i s s ance  of  

the E l k H i l l s /Coa l i nga project fac i l i t i e s con s i tutes  a s amp l e  s u rvey o f  

the tota l p ropo sed  p roject  area .  A deta i l ed a rchaeo l og i ca l  s u rvey o f  

a reas  t h a t  conta i n  e n v i ronmenta l sett i ngs  conduc i ve t o  preh i s t o r i c 

c u l tura l  act i v i t i e s  w i l l  be made after the  p i pe l i ne route has  been  s u r

veyed and s t a ke d .  
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