EFFECT OF THE FOURTH MILLILETER ON

GASOLINE TEL CONCENTRATIONS

Iatroduction

Patroleum refiners currently are licensed to use up to 3.0 millileters of tetra~
ethyllead per gallon in automotive gasolines. Under this condition premium aad
regular gasolines contain 2.53 and 1.93 ml TEL per gallon, respectively. These
sre the national average TEL figures estimated for 1958. The "super-premium'
gasolines average about 2.85 ml TEL per gallon, but they represent only 2 to 5
per cent of all gasoline sold.

Pzresented in this report is an estimate of what will happen to average TEL con-
centrations during the next five years if refiners are licensed to use up to 4 ml
TEL per gallon., Five geographical regions, as well as the average United States
situation, are treated separately in the anulysis.

Sumxnagz

Gasolinre TEL concentrations have been predicted through 1963 for two conditions =
3.0 mni TEL per gallon maximum and 4.0 ml TEL per gallon mazimum. Zstimates
for the total United States are summarized in the following table:

Annuzal Averags TEL, ml/gallon

58 59 50 &1 &2 63
Total Gasoline (Poolj '
3.9 max. 2,12 2.35 2.46 2.60 L. 74 2.78
4,0 max. 2.21 2.42 2,63 2.80 £.99 3.17

Cn a tetal gasocline, oz pool basis, some variation in concentraticn occurs among
the five geographical ref ning regions. However, these inter-regional differences
are amall,

Introducing the 4th millileter of TEL will have the following eﬁ‘ects on current and
five year ‘look ahead’ TEL levels:

1. Current (1958} -~
1, U.S. total pool gasoline would incrzase 0.0% ml «- 4% higher than
current predictions for 1958,
2. The regional gascline pool increases would ranga betweon 0.24 ml
(10%) for the Wesatern region and 0.03 mi (2%) for the Guli Coast.

1. Five Year 'Look Ahead® {(1963) -~
1. U.S. total pool gasoline would increase 0,39 ml ~~ 14% higher
than that predicted for 1963 under 3 ml TEIL restrictions.
2. The regional gasoline pool increas«s would range between 0.65 ml
{227%) for the Eastern region;, and .18 ml (9%} fsr the Gulf Coast.



-2

These conclugions are summarized for the total U.S. gasoline peol and the indi~
vidual regional pools in Figures 1 and 2, reapectively.

YSuper-premium'' gasolines which constitute 2 to 5% of total gasoline currently
average about 2.35 ml TEL per gallon. They will probably be blended to a con-
centration approaching 4.0 ml TEL perxr gallon if the fourth mzllileter is allowed,
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Discuasion ~ Basis

he documentation of the approach employed in this evalvation can de logically
divided into three distinect stepa:

Per Cent of Gacoline at Maxdmura TEL «~ Zy ore definition, that
perceniage of gacoliae thal has greater than 2.5 mi TEL per gallen
constitutes maxisnwm TEX. The avevage TIIL content of this gase-
line would ba between 2.7 o 2.0 mi TEL per gallon., Figure 3
depicis this velationship and is l:ased on Gasoline Testing La.hota..osy
data, '

We have assumed that iff the ¢ tz: mu&zle?ev ware savailable to the
industey, it wou%d be employecd cnly by that segment that i3 currentily
a2t the maximum TEZL lbmit.

Gascline Pcol Octane Improvensni Procegsing Gogts -« Shown in
Figure 4 ave the catimeated puol processing coste on & regional basis
for 1958 and for 1963. 4 strrighi a.niax'psh&mn batwaen these pointe
gives the values fowr ia?:e:-;-me‘ia‘m yenrs. Basically, these cocts were-
derived from compuding ocisue Improvement cos&a for oatalytic Tee
forming heavy thermsal napkie {1958 costal and izemasrination

{1903 costs} for each of the eglsns. These pracesses were chosen
becauce they can be cansidsred almost independent of wgmnaﬁ crude
and hydz:aca.rbcn effecic. Tney depend almost exclusively upen
relative refinery contz (st and fusl) and product costs {gasoline
and butanel. The 1953 aciine Lmpprovesnent ccets considered vwariable

-

oparating cocts ounly {excluiss labor, depreciation, iabeow buvden and

maivienancel. oy 19863 (= cetone imprevasnent cosis werg en a
total operating eest tasiv. c}a e i‘} zud 1563 eosts weze on 2

0 % investment return ¥ /.':ey'a.

Gasecline Pool Oclane Innrovement Costis Fexr TEL Iaspease ’s:am

2 ic 4 ml per gm,lcm - Showa in Table 4 aze e

cesis for ocisae improvemasnt botween 3 and 4 ml TEL par g lion,

Theee are g,'fe n for juth premiuin awd regular gassiines., They are

r;».,.f‘ea upsn 1957 Rediaeny Fall Suzvey Data. Diatcibuiion curves of
BL cogrs versuo pir cont of regional gasoiine were ploted for beth

preamu1 and vegale: ga seiings. A reglonel sarnple cf 19 refinerics

was ez 1p'3ay»°l for choh dlstribution cuzve. For the sake of brevity

theegs distritution Curves heve not Leen incinded in this meraorandum.,
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given region the poc&. proeessing cosls ware ! ated o coste for premium
gulaz‘ gaediine, En aployvrrf the coure ‘3p3admg w‘egzo al diztribution cusrve fox

4 rpl TEL {average cost), ¥ was detopmined whint por cent of 2
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employ the 4th ml over processing based upon relative sconomics only. With
the value and that corresponding to the per cont of gasoline at maximum TEL
the amount of the 4th ml that is economically attraciive was determined for
each regional premium and regular gaseline. These values were combined in
the ratio of premium to regular salcs for a3 given regien to give the regional
pool value. The regional pecl values were combined in proportion to regional
refinery production to give the cozresponding total U,S. values.

The regional aad total U.S. premium, zegular and pool TEL levels baged on
limits of 3 and 4 ml are shown in Tables !, 2, and 3. These include values for
1958 and 1963. The effect of the 4th m! as a per cent over curvently projected
TEL levels for both 1953 and 1963 is alse given. These values, except for cor-
rection of 3 'typo’ {Western Region Pool), and the figurcs for the Rocky Mountain
region {excluded in teleiype} ave as given in cur teletype of June 1B to Mr. Turnes
~ and Dr. Kirby.

As mentioned, our 4th millilgter analysis is based on TEL reeponse data obtzined
on Fall 1957 refinery samples by regions. Yet, we have attempted to adjust base
TEL levels (by regions} to the U.S. pool concentrations now anticipated for average
1958, This leads to some guestions about some of the zegional effects we ave
indicating, particularly the Gulf Ceast. Howaver, in the time available wa cannot
take 2 more rigorous appzoach to the analysis by regiona.
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TABLE 1

PREMIUM ONLY - 1958

INCREASE IN USE OF TEL WITH 4TH ML

TEL Concentration Delta ml % Inczease
Present Estimate For 4th ml Due to 4th ml
East 2.61 | .55 | 21
Midwest 2.65 .15 6
Gulf Coast - 2.38 .08 3
West Coast - 2.66 .47 18
Rocky Mt. 2.2C .10 5
Al U.S. 2,53 | 023 %.1

PREMIUM ONLY - 1563

% Increase Over
TEL Concentration . Present Estimate
Present Estimnate Delta mil For 1963 Due %o

For 1963 For 4th mil 4th ml
r,aee 2.90 .92 32
Midwest 2.90 .92 22
Gulf Coast 2.90 .34 12
West Coact 2.90 .92 52
Raéky Mt. 2.90 .92 32
All U.S. 2.90 | .70 24

KE 0008402
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TABLE 2

-REGULAR ONLY -~ 1958

INCREASE IN USE OF TEL WITHE 4TH ML

TEL Coxncexntratioa Daitg mil

% Increasze

Present Dstimate Fozr 4th wml Due to 4th ml |
2.12 05 2.4 |
1.92 04 ! 2;. 1
1.84 81 9.3
1,84 01 D8
1.74 82 1.1
1,93 .GB 1.6
ﬁEGKZId&R ONLY - 1963
% Incseass Over
TEL Concemization Prosent Lstimate
Present Estimate Dalta mi Tor 19635 Duec o
For 1263 Fop 4th md ff:ffa z2d
.90 .53 i8
2.81 28 )
2.53 .dl £
2.63 21 ]
2.50 &9 12
2.72 .24 9
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TABLE 3

POOL - 1958

INCREASE IN USE OF TEL WITH 4TH ML

TEL Concentration ' Deita ml % Increase

Present Estimate For 4th mi Due %0 4¢h ml
East 2.26 .21 9
Midwest 2.13 | .07 ' 3
Gulf Coast 2.01 .03 3
West Coast 2.25 24 10
Rocky Mt. 1.88 .04 2
Al U.S. 2.12 .09 4

PCOL - 1963

% merecagse Over

TEL Concentration Pregent Datimnate
Pregent Egtimate Dslta ml Feor 1963 Due to
Fox 1963 For 4th mil 4th mi

East 2.90 .65 a2

Midwest 2.83 « 46 16

Gulf Coast 2.72 .18 6

West Coast 2.77 .86 20

Rocky Mt. 2.62 .48 18

AR YU.S. 2.78 .39 | 14

- KE 0008404




TABLE 4

AVERAGE COST DATA - 3.0 to 4.0 mi TEL/Gallea

FALL SURVEY DATA - 1957

Premium Re 13

Region

East 12.5 | | 8.3
Midwest 12.7 8.8
Gulf Coast 14.0 7.6
Weat Coast 12.0 6.3
Rocky Mt. 13.6 6.7
Total U.S. 13.0 7.6

-RE 0005405
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