
EFFECT OF THE FOURTH MILLIMETER ON

GASOLINE TEL CONCENTRATIONS

Introduction

P etro leum  re f in e rs  cu rren tly  a re  licensed  to  use up to 3 .0  m ii l i le te rs  of te t ra ­
ethy llead p er gallon in autom otive g aso lin es. Under th is  condition prem ium  and 
reg u la r gaso lines contain 2*53 and 1.93 m l TEL p e r gallon, resp ec tiv e ly . These 
a re  the national average TEL  f igu res estim ated  fo r 1958. The "super-p rem ium " 
gasolines average about 2 .85  m l TEL  p e r gallon, but they re p re se n t only 2 to  5 
p e r cent of a ll  gasoline so ld .

P resen ted  in th is rep o rt is  an estim ate  of what w ill happen to  average TEL  con­
centrations during the next five y e a rs  i f  re f in e rs  a re  l icensed  to use up to 4 m l 
TEL  p er gallon. F ive geographical reg ions, as well a s  the average United States 
situation, a re  tre a te d  separa te ly  in the a n a ly s is .

Sum m ary

Gasoline TEL concentrations have been p red ic ted  through 1963 fo r two conditions - 
3.0 m l TEL p e r gallon m axim um  and 4 .8  m l TEL p er gallon m axim um . E stim ates 
for the to ta l United States a re  sum m arised  in the following tab le:

Annual A verage TEL, m l/ gallon
38 59 60 61 62 63

Total Gasoline (Pool)
3 ,0  m ax. 2 .12 2.35 2.46 2.60 2 .7 4 2 .78
4 .0  m ax. 2.21 2 ,42 2 ,63 2.80 2,99 3.17

Ga a  to ta l gaso line, o r pool basis» som e varia tion  in  concentration  occu rs among 
the five geographical refin ing reg io n s. However, these in te r-reg io n a l d ifferences 
a re  sm a ll.

*

Introducing the 4th m il l i le te r  of TEL w ill have the following effects on c u rre n t and 
five y e a r 5look ahead3 TEL  leve ls :

I . C u rren t {1958$ —
1. U .S . to ta l pool gasoline would in c re ase  0 .09  m l - -  4% h igher than 

c u rre n t p red ic tions fo r 1958.
2 . The reg ional gasoline pool in c re ases would range between 0 .2 4  m l 

{10%) fo r the W estern reg ion  and 0 .0 3  m l (2%) fo r the Guli C oast,

n .  F ive Y ear 5Look Ahead8 {1963) —
1. U .S , to ta l pool gasoline would in c rease  0 ,39  m l 14% h igher 

than th a t p red ic ted  fo r 1963 under 3 m l TEL  re s tr ic tio n s .
2 . The reg ional gasoline pool in c reases would range between 0 ,65  m l 

{22%) fo r the E aste rn  region-, and 0 ,18  m l (6%) fo r the Gulf C oast,
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z

These conclusion a a re  su m m arised  fo r the to ta l U .S. gasoline pool and the indi­
vidual reg ional pools in  F igu res 1 and 2» resp ec tive ly .

"Super-p rem ium " gaso lines which constitu te 2 to  5% of to ta l gasoline cu rren tly  
average about Z . 85 m l TEL  p er gallon. They w ill probably  be blended to  a  con­
cen tra tion  approaching 4 .0  m l TEL  p e r gallon i f  the fourth  m il l i le te r  is  allow ed.
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D iscu ss io n  -  B a s is

T h e d o cu m en ta t io n  ox th e a p p ro a ch  em p lo y ed  in  t h is  e v a lu a t io n  can  be lo g ic a lly  
d iv id e d  in t o  t h re e  d is t in c t  st e p si

1. P e r  Cen t  o f  G a so lin e  a t  M asd m ara T E D  • « B y  o u r  d efin it ion #  th a t  
p e rce n ta g e  o f  g a so lin e  th at  h a s g r e a t e r  th an  Z .B  m l T E D  p e r  g a llo n  
co n st it u t e s rn sx im u m  T E D .  T h e a v e ra g e  T EX. co n ten t  o f  t h is  g aso ­
l in e  w o u ld  b e b etw een  2 .7  to  S. t f  m l T E D  p e r  g a llo n » F ig u r e  3 
d e p ic t s t h is  r e la t io n sh ip  an d  is  b ased  on  G a so lin e  T e st in g  L a b o t a io t y  
d a ta .

We h ave a ssu m e d  t h a t  i f  th e 4tb  m i l l i l i t e r  w e re  a v a ila b le  t o  the 
in d u stry#  i t  •would be em p loyee, o n ly  b y  t h a t  seg m en t  t h a t  is  c u r r e n t ly  
a t  the ¡ i ia x ia im  TEL«  l im i t .

Z.  G a so lin e  Po o l O ctan e I m p r o v gaaent P r o c e ss in g  Co st s —  Show n in  
F ig u r e  4  a r e  the e st im a t e d  p o o l p r o ce ss in g  co st s  o n  a  r e g io n a l b a s is  
f o r  1953 an d  f o r  1963« A  cfcrr ig h t  in fcsr pol& fcion ¡betw een t h e se  p o in t s 
g iv e s th e v a lu e s f o r  in t e rm e d ia t e  y e a r s .  B a s ic a lly »  t h e se  c o st s  w ere-  
d e r iv e d  f r o m  co m p u t in g  © cteue im p ro v e m e n t  co st s f o r  c a t a ly t ic  r e -  T  
fo r m in g  h e a v y  t h e r m a l a a p h f ia  (1958 costs'? an d  iso m e r f isa t io a  
(1963 co st s)  f o r  each  o f  th e v e g io a s.  T h e se  p r o c e sse s w ere  ch o sen  
b ecau se  th ey  can  be essasidex-ed a lm o s t  in d ep en d en t  o f  r e g io n a l cru d e  
an d  h y d ro ca rb o n  e f f e c t s , T  r.ey depend a lm o s t  e x c lu s iv e ly  upon  
r e la t iv e  r e f in e r y  co st s ( steam  an d  f u e l!  an d  p ro d u c t  co st s  ( g a so lin e  
an d  b u tan e) . Th e 1953 octane im p ro v e m e n t  co st a  co n s id e r e d  v a r ia b le  
o p e ra t in g  co st s o n ly  ( e x c lu ie s  lab o r»  d ep recia t io n #  la b o r  b u rd en  an d  
m a in t e n a n ce ) . F o r  1963 the o ctan e im p ro v e m e n t  co st s v / ere © a a 
t o t a l o p e ra t in g  c o s t  basic?» Bo t h  th e 1938 an d  1963 co st s w e re  on  &
0 % in v e st m e n t  r e t u r n  fevsia.

3 . G a so lin e  Po o l O ctan e 1 -n p ravam eaS Co st s F o r  T .ED  I n cre a se  F r o m  
3 to  4  m l p e r  g a llo n  -  < «Shown in  T a b le  4  a r e  She r e g io n a l m ean  T EL .  
c o st s  f o r  o ct su e  im p ro v e m e n t  b etw een  3 an d  4  m l T E D  p e r  g a llo n .
T h e se  a r e  g iv en  f o r  Lo th  p re m iu m  an d  r e g u la r  g a so lin e s .  T h e y  a r e  
b a se d  upon  1957 R e f in e r y  F a l l  Su rv e y  D a t a .  D is t r ib u t io n  c u r v e s o f  
T EL .  c o st s  v e r3 u o  p er ce n t  o f  r e g io n a l g a so lin e  w e re  p lo t t e d  f o r  b o th  
p re m iu m  an d  r e g u la r  g a so lin e s .  A  r e g io n a l sa m p le  c f  10 r e f in e r ie s  
w as e / . ip lo y cd  f o r  each  d is t r ib u t io n  c u r v e .  .Tor the sak e  o f  b r e v it y  
thee*  d is t r ib u t io n  cu r v e s h ave n o t  b een  in c lu d e d  in  t h is  m em o ran d u m .

Discussi c-a -  De s cri p t i o n

F o r  a  g iv e n  r e g io n  th e p o o l p r o ce ss in g  co st s ' w e re  a llo c a t e d  to  co st s  f o r  p re m iu m  
an d  regu lar*  g a so lin e .  Em p lo y in g  th e  co r re sp o n d in g  r e g io n a l d is t r ib u t io n  cu r v e  f o r  
3 <s> 4  m l T E D  { averag e cost)#  i t  w as d e t e rm in e d  w is& t p e r  ce n t  o f  r e f in e r s  w o u ld

K&  0009400



employ the 4th m l over p rocessing  based  upon re la tiv e  econom ics only. With 
the value and th a t corresponding to  the p e r cent of gasoline a t m axim um  TEL. 
the am ount of the 4th m l th a t is econom ically  a ttrac tiv e  was determ ined fo r 
each reg ional p rem ium  and reg u la r gaso line. These va lues w ere com bined in  
tiie ra tio  of p rem ium  to  reg u la r sa le s  fo r  a  given reg ion  to  give the reg ional 
pool v a lu e . The reg ional peed va lues w ere com bined in  p roportion  to  reg ional 
re f in e ry  production to give the corresponding to ta l U .S . v a lu es.

The reg ional and to ta l U .S . prem ium , reg u la r and pool TEL  leve ls based  on 
l im its  of 3 and 4  m l a re  shown in  T ab les 1» 2, and 3. T hese include va lues fo r 
1958 and 1963. The effect of fee 4th m l a s  a  p e r cen t over cu rren tly  p ro jec ted  
TEL leve ls  fo r both 1953 and 1963 is  a lso  g iven. T hese va lues, except fo r c o r ­
rec tio n  of a  'typo* {W estern Region Pool), and  fee f igu res fo r fee Rocky Mountain 
reg ion  (excluded in teletype) a re  a s  given in  ou r teletype of June 18 to  M r. T u rner 
and D r . K irby .

As m entioned, our 4th m i l l i l i te r  ana lysis is  based  on T E L  response data obtained 
on F a l l  1957 re f ine ry  sam ples by reg ions. Yet, we have a ttem pted  to  ad ju st base 
TEL  leve ls {by reg ions) to  the U .S . pool concentrations now an tic ipated  fo r average 
1958. This leads to som e questions about som e of the reg iona l e ffects we a re  
indicating, p a rticu la r ly  fee Gulf C oast. However, in  fee tim e availab le we cannot 
take a  m ore r igo rous approach to  fee ana lysis by reg io n s.

kf£  000.9401



TABLE 1

PREMIUM ONLY - 1958

INCREASE IN USE OF TEL  WITH 4TH ML

TEL  Concentration 
P re se n t E stim ate

D elta m l 
F o r 4th m l

% In crease  
Due to 4th m l

E ast 2.61 .55 21

M idwest 2 .65 .15 6

Gulf C oast - 2 .38 .08 3

W est Coast 2 .66 .47 18

Rocky M t. 2 .20 .10 5

All U .S . 2 .53 .23 9.1

PREMIUM ONLY -  1963

TEL  Concentration 
P re se n t E stim ate 

F o r  1963
D elta m l 

F o r 4th m l

% Increase Over 
P re se n t E stim ate  
F o r 1963 Due to 

4th m l

E ast 2.90 .92 32

M idwest 2.90 .92 32

Gulf Coast 2 .90 .34 12

W est Coast 2 .90 .92 32

Rocky M t. 2 .90 .92 32

2.90 24

K£  0008402
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TA BU S 2

■ REGULAR. ONLY -  1958

INCREASE IN USE OF T E L  WITH 4TH ML

TEL  Coaceatratiozi 
P re se n t E stim ate

D elta m l 
F o r  4th m l

% Increase  
Dae to  4th m l

E as t 2 .12 .35 . ¿»#4

M idwest 1.92 .0 4  ' 2 .1
(

Gull C oast 1.84 .02 0 .5

W est C oast 1.84 .©1 0 .5

Rock1/  M t. 1.74 .02 1.1

A ll UoS. 1.93 .03 1.6  '

REGULAR. ONLY «1963
. *

TEL Coneesatratioa 
P re se a t E stim ate  

F o r 1963 Fosr 4th xz&

% IsicreasQ G re r 
P re  great E stim ate 
F o r 1963 Dae to  

4th m l

E ast 2.90 .53 18

M idwest 2.31 • 28 10

Gulf Coast 2 .63 .11 4

7 /est C oast 2 .63 .21 3

R©sk?/ M t. 2 .50 .29 12

A ll U .S . 2 .72 o *£» 4 9
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TABLE 3

POOl. - 1958

INCREASE IN USE OF TEL, WITH 4TH ML

TEL Concentration 
P re se n t E stim ate

D elta m l 
F o r  4th m l

% Inc rease  
Due to  4th m l

E ast 2 .26 .21 9

M idwest 2 . IS .07 3

Gulf Coast 2 .01 .0 3 2

W est C oast 2 .25 .24 10

Rocky M t. 1.83 .04 2

AU U .S . 2 .12 .09 4

POOL - 1963

TEL  C oncentration 
P re se n t E stim ate  

F o r  1963
D elta m l 

F o r 4th m l

% Inc rease  O ver 
P re se n t Estimât« 
F o r  1963 Due to 

4th m l

E ast 2 .90 .65 22

M idwest 2 .33 .46 16

Gul£ C oast 2 .72 .18 6

W est Coast 2 .77 .56 20

Rocky Mt« 2 .62 .48 18

M H . S . 2 .78 .39 14

#<£■ 0003404



TABLE 4

AV ERAGE COST DATA -  3 .0  to  4 ,0  aal T E L /G allon

FA LL SURVEY DATA -  195?

Region 

E ast 

M idwest 

Gulf Const 

W est C oast 

Rocky M t.

Total B .S .

P rem ium

12.5 

12.7

14.0

12.0

13 .6

13.0

R egular

8 .3  

8 .0

7 .6

6 .3

6 .7

7 .6

0009405
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