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Emergency Planning 
Ro om 2 3 04 
2 000 M S treet, N .  W .  
Wa shington , D. C .  20461  
( 2 0 2 )  2S4-RJ34 

Type of Ac t ions : (x)  Adminis trat ive ( ) Legislative 

Description of  Propo sed Ac t ions : ( 1 )  Deregulation of  Mo tor 
Gasol ine 

( 2 )  Al locat ion b y  Ref iners o f  
Add i t i onal Incr eased Costs  
to Gasol ine 

The purpose of the proposed ac t ions is to eliminate regulatory 
cons t raints on the gaso l ine ref ining and market ing indus try . All 
r egions of the coun try would be af f ec t ed . No o ther Fed eral ac t ions 
in the area are proposed at this t ime . 

3 .  Summary o f  Environmental Impacts : Both o f  the proposed act ions 
might resu l t  in an incremental increase in the price of  gasoline of 
a f ew c ents per gal lon and , und er exp ected fuel swi tching as sump­
t ions , some increased use o f  leaded gasoline in unleaded only 
vehicles , with some increase in pollution emiss ions . These impac t s  
a r e  n o t  c ons idered signif icant . These impac t s  may be o f f se t  in the 
long run by the favorab le effec t  o f  the proposed ac t ions on the 
supply of  unleaded gaso l ine . 

4 .  Summary of  Major Al t erna t ives Cons idered : 

( 1 )  No Ac t ion ( continua t ion of present regula t ions ) 
( 2 )  Control of  leaded /unlead ed d i f f erent ial at ( i ) 3 c ents 

per gallon and ( i i )  0 cents per gal lon 
(3) Controls on the price of unleaded gasol ine only a t  

t h e  retail level only 
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5. Par t ies from Whom Wri t ten C omments Have Been Received : 

Federal government agencies : 

Central Intell igence Agency 
Environmen tal Protect i on Agency 
Federal Grade Commi s s ion , Bureau of Comp e t i t ion and 

Bureau o f  Economi c s  
General S ervices Admini s t rat i on 
Department o f  Health , Educat i on and Welfare 
Depar tment of Jus tice 
Nuc lear Regulatory Commiss ion 
Department of the Treasury 

S t ates : 

Calif ornia Air Res ources Board 
The Res ources Agency of California 
Colorado O f fi ce of Energy Conservat ion 
Conne c t i cut O f fi ce of  Policy and Management 
Florida Depar tment o f  Admini s trat i on 
Michigan Depar tment o f  Commerce 
New Jersey Department o f  Communi ty Affairs 
New York Department o f  Environmen tal Conservat ion 
North Dako ta S tate Planning Divis ion 
Oregon Department of Environmental Quality 
Texas Governor ' s  O f f ice 
Vermont S tate Energy O f f ice , and Bennington County 

Regi onal Commi ss ion 
Virginia Council on the Environment 
Wes t  Virginia Governor ' s  O f f ice of Economic and 

Communi ty Development , Fue l and Energy O f f ice 

Ref iners : 

Amo co Oil Company 
Atlantic Richf ield Company 
Chevron , U . S . A . , Inc . 
C i t ies Service Company 
Cont inental Oil Company 
Exxon Company , U . S . A .  
Gulf Re f ining and Market ing Company 
Marathon Oil Company 
Mobil O i l  Corporat ion 
Shell O i l  Company 
The S tandard Oil Company (Ohio) ( Sohi o )  
Sun Petro leum Products Company 
Tesoro Petro leum Corporat ion 
Texaso , Inc . 
Union Oil Company 
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Petro leum Industry Trade Associat ions : 

Ameri can Petro leum Ins t i tute 
Nat ional Congress o f  Petroleum Retailers 
Na tional Oil  Jobbers Counc il 
Na tional Petro leum Re f iners Associat ion 
Socie ty of  Independent Gas oline Marketers of  America 
Emp ire S t ate Petro leum Assoc iat ion , Inc . 

Automob ile Manuf ac turer : 

Ford Mo tor Company 

Consumers : 

Kar l F .  Anuta 
Center for Aut o  Safety 
Samuel Crook (Trans cribed by William E .  Caldwe ll) 
Kr i s t in Dut t on 
Hill iam Shap iro 
Geo rge E. S t oertz 

6 .  Conunents on DOE ' s  "Analys is Memorandum : 1 980 Mo tor Gas oline Supply 
and Demand" :  

Amo co Oil  Company 
At lant i c  Richf ield Company 
Chevron , U . S . A .  
Cont inental Oil  Company 
E . I .  DuP ont DeNemours & Company 
Ethyl Corporat ion 
Marathon Oil Company 
Nalco Chemical Company 
Petro leum Analysis , Ltd . 
The Petroleum Energy Group 
PPG Indus tries , Inc . 
Shell Oil Company 
Sun Petroleum Products  Company 
Texaco , Inc . 
Union Oil  Company of  Cal if ornia 

7 .  Prepared S tatemen ts Submi t ted at December 1 9 , 1 9 7 8  Hearing : 

John Hamilt on , Amo co Oil Company 
Jack A .  Blum , Independent Gasol ine Marketers Council 
R.  R.  Neyrey , Mobil Oil  Corp orat ion 
Joseph Bryne , Union Oil Company of  Cali fornia 
Clarence M. Dit low I I I , Center for Aut o  Safety 
Rob ert A.  P ierp ont , Jr . ,  Exxon Company , U . S . A . 
Ronell Harris , New England Fuel Ins t i tute 
P incas Jawetz , Energy Pol icy Consultant 
John Cas t ellucci , Nelson Oil Company 
Anthony Prud ' Homme , Atlantic Richf ield Company 
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8 .  Dates E I S  Made Available to EPA and the Public : 

Draf t : 
F inal : 

November 20 , 1978 
January 30 , 1979 
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EXECUTIVE SUMMARY 

The Environmental Impac t S tatemen t  presen ted here evalua tes the 

environmen tal impac ts, including social and economic impacts, that may 

resu l t  f rom ( 1 )  the exemp t ion o f  mo tor gasol ine from the Depar tmen t of 

Ener gy ' s  Mandatory Petroleum Price and Allocat ion Regula tions, and ( 2 )  

the adopt ion o f  the ga soline t i l t, a proposed regula t ion tha t would 

allow re finer s to recover an addi t ional amount of their to tal increased 

c o s t s  on gasol ine . Ad op t ion of the exemp t ion proposal would obviate any 

need f or the gasol ine t i l t . However, the t i l t  proposal could be adop t ed 

in advance of or as an alternat ive to deregula t ion . Therefore, the 

impacts of the two proposals will be cons idered separately ra ther than 

cumulatively. 

A pr incipal reason for ado p t ing e i ther of these proposals is to 

eliminat e  the impediments in current regulat ions tha t preven t  ref iners 

from recovering in the prices charged for gaso l ine the full amount of 

costs  associated with produc ing ga sol ine . Ado p t ion of  e i ther propo sal 

may be necessary to enc our age increas ed inve s tments in ref ining capac i ty 

and to prevent shor tages of  gasoline, par t icularly unleaded gasoline, 

af ter 1 9 8 0 .  The gasoline deregulation propo sal would also remove regu­

lat ions on the allocat ion and dis tribut ion o f  gaso line that are prevent­

ing the e f f ic ien t dist ribu t ion o f  supp lies and maximum comp e t i t ion . 

Finally , gasoline deregulation would remove from the ref ining and mar­

ket ing indus try, and eventually from consumers, the cos t s  and incon­

venience o f  comp lying wi th an outdated regulatory program . 

Rea sonable alterna t ives to the propo sed action which are also 

spec if ically addressed in this EIS  are : 
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( 1 )  No ac t ion ( "no ac t ion" as used in this EIS  will ref er to 

maintaining the allocation and pricing regulations as they 

exist  presently (January 1 9 7 9 ) , including the regulat ion 

amendment effective January 1 ,  1 9 7 9 that al lows re tail 

gaso l ine dealers to pas s thro ugh their actual increased 

s tation rents and the cos t s  of ins tall ing EPA-required vapor 

recovery systems . 

( 2 )  Promulgat ion , concomi tant with gaso l ine deregulat ion , of  a new 

regulat ion l imit ing the amount o f  retail price d i f f erent ial 

b e tween leaded and unleaded gasol ine sold at the same s tation . 

(3) Promulgation , concomi tant with gas ol ine deregulation , of  a new 

regulation limi t ing the retail dealer margin on unlead ed 

gasol ine . 

This EIS  analyzes the p o t ential environmental impac ts o f  the proposed 

ac t ions and their r easonable alt ernatives and balances these impac t s  

agains t t h e  ability o f  t h e  p roposals and al t ernatives t o  satisfy the 

foregoing obj ectives . 

The E I S  addresses two principal impac t s , and several les s er ones . 

The firs t princ ipal impact cons idered is that o f  the economi c changes 

resul t ing from changes in the retail pr ice of gasoline . These changes 

will affect  var ious income group s , regions , and indus tries differently . 

Proj ection o f  thes e impac t s  is  developed primar ily by ext ens ion through 

1980  of economic impac t s  per uni t price change that were presented in 

the Federal Energy Adminis tration ' s  Find ings and Views on the deregula-

t ion o f  mo tor gaso line that were prepared in Sep t emb er 1 9 7 7 . ( 1- 1 )  

The s econd princ ipal impac t relates to tho s e  changes i n  air qual ity that 
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may arise as a result o f  incremental use of  leaded gas o l ine in catalyst­

equipped veh ic les as a result of p o licy a c tions o f  the Department of 

Energy as they a f f ec t  quant i ty , quality and p r ice o f  gaso line . 

Economic Impacts 

Between now and 1 9 8 0 , there will b e  s igni f icant increases in the 

c osts  o f  making gaso line that in turn wil l af fect  ref iner and retail 

pr ices for all  a lternat ives , inc luding the a lt erna t ive of mainta ining 

presen t  c ontrols . These cos t s  increases are due mainly to exp ec t ed 

increases in crude o il costs and nonp roduct  co s ts and to increas ed 

inves tment neces sary on the part of all large ref iners t o  meet the EPA­

manda ted l ead phasedown s chedul e .  Virtually a l l  o f  these c o s t  incr eases 

will o c cur regar d less of which p o licy o p tion DOE adop ts . The pr incipal 

exp ected effect of the proposed actions on pr i ces would b e  only in 

determining the amount o f  thes e increased cos t s  tha t ref iners could pass 

through on gas o l ine ins tead o f  o ther pro ducts . 

The EIS  concludes that , if  supply and demand remain in balance and 

c er ta in reasonabl e  as sump tions are made about poten t ia l  crude o i l  and 

refinery operat ing cos t  increas e ,  under cont inued regulat ion p r i ces o f  

gas o l ine wil l  increase by a s  much as 9 . 0  cents p er gallon b etween now 

and the end o f  1 9 80 . Under the t i l t  p roposal , the increase could be as 

much as 1 2 . 4  cen t s  per gallon , and under deregulation up to 1 2 . 8  cents 

per gallon. 

The incremental p r ic e  increases under the proposed actions will 

have direct and ind irect economic effec t s . I t  is exp ec ted that the 
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incremental price increases that would result from the gas o line tilt 

action would cause the typical family to spend $24 more per year for 

gasoline. The increase under deregulation would be about $27 per year. 

Environmental Impacts 

The principal environmental impact resulting from gas o line deregu­

lation is the possible increas ed emis sions from catalyst-equipp ed light 

duty vehicles if increased misfueling with leaded gasoline occurs in 

respons e to any increases that might occur in the retail price differ­

ential between unleaded and leaded regular gaso line . 

Methodology 

To address the principal environmental iss ue ,  the following data 

were ass embled: 

( 1 )  Misfueling rate as a function of the leaded/unleaded price 

differential . 

(2) The leaded/unleaded price diff erential expected to result from 

the price increases projected for 1980. 

(3) Emis sions from vehicles with and without p oisoned catalyst s. 

(4) Vehicle miles, population, and miles p er gallon by model year. 

Each of these s ets  of data are discus s ed further below . 

Misfueling Rate. The six available studies on misfueling rate were 

examined for validity . Of the six , three were found to have s ufficient 

content and reliability to warrant their use in this EIS to estimate 

misfueling rates . One such survey was conducted by General Motors 

Corporation (GMC) and two by or for the Environmental Protection Agency 

(EPA) . All three show some dependence of misfueling on the price 
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d i f f erent ial ( s ee Chap t er I I I  C-3b) . Pr ice d i f f erent ial s effec t s  which 

bound the pr ice d i f f eren t ial sens i t ivity o f  the three s tudies are used , 

with results  as shown in Table I I I  C- l .  

Pr ice D i f ferent ial . DOE surveys indicate tha t  the present leaded/ 

unleaded price d i f f erent ial averages 4 . 4  c ents per gallon at full service 

pump s nat ionwide ,  al though d i f f eren t ials as high as 1 4  cents have been 

ob served . Ther e are al so d i f f erences in price different ials among 

reg ions . Each al t ernative has i ts own potent ial cons equence on the 

average retail pr ice d if f erence between leaded and unleaded regular 

gasol ine . The pr ice d if f er ent ial is regulated to 0 cents  or 3 cents  per 

gallon in one al t ernat ive; und er cont inued regulat ion the average price 

d if feren tial i s  es t imated to remain in the 4 - 6  cent range ;  and under the 

deregulation, gasol ine t i l t , and maximum unleaded margin al t ernat ives , 

the average price d i f f erent ial could, al though will no t necessar ily , 

increas e to  a po int in the 7 - 9  c ent range .  I f  a s ignif icant shor tage o f  

gaso l ine develops ( a t  l eas t 7 7 , 000 barrels p er day and more l ikely about 

3 20 , 000 barrels per day ) ,  the average pr ice d i f f erent ial could b e  greater 

than 10 cents per gallon , the po t ent ial environmental cons equenc e o f  

which i s  a l s o  cons idered . 

Vehicle Emiss ions . The EPA has develop ed emi s s ions pro f iles for 

vehicles as a func t ion of age which are used for this s tudy . As a 

catalys t-equipped vehicle ages , emiss ions will increas e ,  even with a 

normal catalys t .  The EPA s tudy also addresses the amoun t o f  emi s s ions 

if the catalys t is poisoned . 

Veh icle Data . Populat ion data for vehicles in calendar year 1 9 80 

were taken from proj ections published by a lead ing chemical supplier . 
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Thes e ,  in turn , are develo ped from such sour c es as industry proj ect ions 

and Depar tment of Transportat ion stat i s t ics . 

Resul t s  

The mos t obs ervab le e f f ec t  of  both t h e  deregulat ion and gasoline 

t i l t  propo sals would be to allow ref iners full f l exib ility  to allocate 

exp ected inc reased costs among ref ined produc t s  on the bas is o f  their 

actual costs . In the case o f  deregulation i t  would also remove the 

price contro l s  on retail d ealers , thus allowing pric es to be s et in full 

response t o  the market . It is exp ec ted that und er all of the alterna­

t ives the p r ice d if f erent ial wil l  no t increase to a point where an air 

qual ity impact can be demons tra ted . There is some possib i l i ty , however , 

that under b o th d eregulat ion and gaso l ine tilt  the average price d i f f erential 

between leaded and unl ead ed gaso l ine would increase to a point in the 7-9 

c en t  range . I f  s o , po tent ial incr eases in vehicular emi s s ions resul t ing 

from price d if ferent ial- induced misfueling could be demons trated . Und er 

" expec t ed" case fuel switching as sump t ions , the incremental impact could 

delay achievemen t of the Nat ional Amb i ent Air Quality Standard s in 

problem c i t i es by ab out one-half month for oxidants and one month for carbon 

monoxide ; under "wo r s t "  case assumptions , the delays would be about one 

and two months , respec t ively . These delays are no t s igni f icant consider­

ing that in any event i t  will be wel l  into the 1 9 80 ' s  b efore the c i ties 

s tud ied will me e t  present Nat ional Amb i ent Air Quality Standard s . 

However, the damp ening effect on demand o f  expec t ed price inc reases 

under deregulat ion should reduce vehicular emis s ions by cons iderab ly 
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more than the amount by which price differential-induced fuel switching 

increases emi s s ions under exp ec t ed fuel swit ching as sump tions . The 

o f f s e t t ing e f f ec t  will be about twice the incremen tal hydrocarbon 

and carbon monoxid e emissions resul t ing from exp ected-case inc reased 

fuel swit ching , and will b e  about equal to such emiss ions under worst-

case  as sump t ions . 

Also po tent ially o f f s e t t ing any adver s e  environmental consequences 

o f  the gaso l ine tilt and der egulat ion proposals is the fact tha t there 

may be advers e  environmental impac t s  as well if  no ac t ion is taken . 

Considerable ev id enc e was received in the comment s  on the Dra f t  EIS to 

the ef fect that exist ing regulat ions will inhib i t  need ed future increases 

in the quan t it y  and quality of unleaded gasoline . Sho r tages o f  such 

fuel s  will caus e mo torists  to switch to leaded grad es in order to 

obtain adequa t e  supplies . Al though the ext ent of such fuel swi t ching 

and adverse environmental consequences are impos s ib l e  to quantify , there 

are increas ing ind icat ions that the long- term adverse impac ts of the no 

act ion alterna t ive could exc eed the potential adverse impac t s  of the 

deregulat ion and gasol ine tilt  alterna t ives described in this E I S . Dereg­

ulation and the gaso line t i l t  are expected to reduce the possib il i ty o f  

gasoline shor tages , esp ecial ly after 1 9 8 0 ,  by improving the c l ima te for 

inves tment in ref inery capacity expans ion . 

Becaus e it is proj ected tha t petro l eum ref ining capac i ty in 1 9 7 9  and 

1 9 80 c ould b e  s training to meet demand (more so than in previous or 

sub sequent years ) ,  there is a potent ial for a gasol ine shortfal l . Because 

of l ead t imes invo lved in making maj or ref inery expans ions , none of  the 
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al t ernat ives und er considera t i on will have a maj or impact on supplies 

in these two y ears . The exi s t ing produc t ion capab ility should b e  ade­

qua t e  to meet demand if u t i l i z ed to i t s  maximum , but any unexpected and 

s ignif ican t supply int errup t ions or unexpected inc reases in demand would 

l ikely cause shortages . 

The r isk incurred in der egulat ion (but much less so und er the tilt  

alterna t ive) i s  that price  increases unrela t ed to cost increases will 

oc cur in response to any shor tage tha t  does develop . In 1980 ,  if  i t  is 

assumed that there i s  a supply shor tfall such tha t the leaded /unleaded 

differential increases to 10 cents p er gallon or more , it is e s t ima t ed 

that t here would be Na t ional Amb ient Air Qua lity S tandard a t tainment 

delays in problem c i t i es of about four months for carbon monoxide and 

three months for oxidants under expected case as sump t i ons ; they would 

be twi ce these amounts  und er the wor s t  case . 

Und er the proposed exemp t ion act ion , DOE retains the author i ty to 

reimpose gasoline regulat ions , in who le or in par t . Thus , the price 

impact of a market imbalance might b e  only transitory , dep end ing upon 

whe ther and how soon controls &r e reimpo sed . To the ext ent that add i­

t ional catalysts  are poisoned during a tempo rary price d i f f erential 

increas e ,  the incremental environmental impa c t  would be pr esent as long 

as tho s e  vehicles with p o i soned cataly s t s  remain in use . 

xxi 





1-1 

I INTRODUCTION 

The present regulation of  the price o f  petroleum produc ts t races 

i t s  origin t o  the Augus t  15 , 1 9 7 1  price freeze impo sed by Pres ident 

Nixon under the Economic S tab iliza t ion Ac t of  1 9 7 0 ,  P . L .  9 2- 210 . The 

presen t  price contro l program , however , as wel l as the companion program 

regulat ing the allocat ion of produc t s , is based upon the authority 

contained in the Emergency Petroleum Allo cation Ac t of  1 9 7 3 as amended 

( EPAA) , P . L .  9 3- 1 5 9 ,  and the Manda tory Petroleum Allocation and Price 

Regula t ions , 10  CFR Par t s  210 , 211 , and 212 , is sued under tha t Ac t on 

January 14 , 1 9 7 4 . ( Bo th the Act and the regulat ions have subsequently 

b een amended many t imes . )  The purpo s e  of  the EPAA was t o  provide 

s tab ility to the U . S .  petroleum-based economy dur ing a p er iod of  crude 

oil pr ice and supply ins tability . Tho s e  provis ions of  the regulations 

relevant to the is sues raised in this E I S  will be descr ibed below at the 

appropriate point in the analys i s . 

In general , the price regulat ions e s tab l i sh a maximum price for a 

produc t sold to a clas s o f  purchaser based upon the price of  tha t produc t 

to the same class of  purchaser on May 15 , 19 7 3 .  Provis ions are made a t  

t h e  ref inery level f o r  pas s ing through add it ional cos t s , inc luding 

increased raw mat er ial co s t s  and some increased operat ing costs  such as 

labor , shipping , and mar ket ing costs . When the compet i t ive market 
. 

drives the r ef inery price of a control l ed product below the maximum 

permit ted value so as to prevent full recovery o f  all cos t s , allowab le 

costs  can b e  "banked" by the ref iner for recovery when market condit ions 

p ermi t . At the dealer level , s imilar but less complicat ed rules apply . 
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The allocation provisions of the regulations provide in effect that 

a supplier of motor gasoline shall apportion to his customers any 

inability on his part to supply the product in prop ortion to their his­

torical demand (as measured by their purchases during the corresponding 

month of 1 9 7 2 ) . When the supply of product exceeds the requirements of 

the purchasers, disp osal of the exces s  is at the discretion of the 

supplier subject to such product first being offered to the supplier's 

historical customers. Provision is made for new suppliers and for 

priority customers . 

I A Propos ed Actions 

The Department of Energy has propo sed the exemption of motor gasoline 

from the Mandatory Petroleum Price and Allocation Regulations, pursuant 

to the provisions of Section 1 2  of the EPAA (as amended) . (This section 

was added to the EPAA on December 22 , 1 9 7 5 , by the Energy Policy and 

Cons ervation Act (EPCA),  P .L.  94-163 . )  Deregulation of gasoline would 

place this product in the same status as middle distillates, residual 

fuel oil and other products that have already been deregulated -- it 

would be free from current controls but through September 30 , 1 9 8 1  would 

be subject to reimposition of partial or full controls, in accordance 

with DOE's Standby Petroleum Product Price and Allocation Regulations 

( 44 F . R. 39 2 8 ,  January 18 , 1 9 7 9 ) , at any time DOE determines it neces sary 

to carry out the objectives of the EPAA. Deregulation of gas oline, 

which constitutes about 4 2  percent of total U. S. refinery output, would 
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leave less than 1 0  percent of refinery output (including aviation gasoline 

and kerosene-base jet fuel, which have also been proposed for deregulation) 

still subject to controls. 

The other proposed action being considered in this EIS is the 

adoption of a final rule that would allow refiners of gasoline to pass 

through an amount of total feedstock and allowable operating costs that 

is greater than the amount of costs that would be attributed to gasoline 

on a volumetrically proportional basis, as required by the present regu­

lations. The allowable amount of the so-called "tilt" to gasoline would 

be, in the case of crude oil costs, 110 percent of the amount of feedstock 

costs that would otherwise be allowed on a volumetrically proportional 

allocation basis. For non-product costs, the tilt would depend on a 

formula in which the tilt of costs to gasoline would be propor-

tional to the percentage yield of gasoline in the refiner's total product 

slate. Since price and allocation controls would otherwise continue 

unchanged under the proposed gasoline tilt action, the gasoline tilt can 

be accomplished administratively by ordinary rulemaking and is not 

subject to the provisions of Section 1 2  of the EPAA. 

I B Background 

1-B-l Deregulation of Motor Gasoline 

The exemption of motor gasoline from 10 CFR Parts 210 , 2 1 1 ,  and 2 1 2  

is being considered by the Department of Energy. According to the terms 

of the EPAA, as amended, DOE may submit an "energy action" to the Congress 

that will exempt a petroleum product from allocation and price controls, 
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and such act ion becomes effective a t  any t ime des ignat ed by DOE if 

nei ther the Ho use nor the S enate vo tes , within 15  calendar days of  

con t inuous legisla t ive s e s s ion af t er submi t tal , to disapprove of  the 

act ion . 

On January 1 9 ,  1 9 7 7 ,  following a notice o f  proposed rulemaking (41 

FR 5 1 8 3 2 , Novemb er 2 4 , 1 9 7 6 )  and pub lic hear ings , the Federal Energy 

Admin is trat i on (FEA) , a predecessor o f  DOE , i s sued two amendment s  

exemp t ing mo to r gaso line from 10  CFR Par ts 210 , 211 , and 212 , the 

Mandatory Al locat ion and Pr ice Regulat ions ( 4 2  FR 4 4 1 6  and 42 FR 4 4 1 9 , 

January 2 5 ,  1 9 7 7 ) . These amendment s  were transmitted to the Congress as 

Ener gy Act ions No s .  8 and 9 on January 19 , 19 7 7 . However , prior to the 

close  of  the l 5-day Congress ional review per iod , Pres ident Car ter det er­

mined that the motor gas o l ine exemp t ion amendments required fur ther 

cons iderat ion . Th erefor e ,  on January 2 4 , 1 9 7 7 , the FEA i s sued a no t ice 

resc inding the January 1 9  amendment s  (42 FR 30 3 6 ,  January 27 , 1 9 7 7 )  and 

thereby withdrew Energy Ac t ions Nc,s . 8 and 9 from the Congress ional 

review procedur e .  

In the Ap ril 2 9 , 1 9 7 7  Nat ional Energy P lan (NEP ) , the Pres ident 

expres sed his intent ion to examine the mo tor gaso l ine supply and demand 

s ituat ion with a v iew to der egulat ing mo tor gasoline at the end of the 

197 7 peak driving season.  On  August 9 ,  1 9 7 7 , the  FEA gave no t ice ( 42 FR 

409 1 5 , Augus t 1 2 , 1 9 7 7 )  of a proposal to exemp t mo tor gaso l ine from the 

Mandatory Petro leum Allocat ion and Price Regulat ions and a propo sed 

Sp ecial Ru le No . 4 ,  a transit ional mo tor gaso l ine ass ignment pro gram 

wh ich would rema in in effect  for the year fol lowing the propo s ed der eg­

ulat ion of gasol ine . The FEA invited pub l ic comment s  on the propo sals 
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through Sep tember 6, 1 9 7 7 ,  and held public  hearings in Washington,  D .  C .  

and s ix o ther c i t ies on Sep tember 6 ,  7 ,  and 8 ,  19 7 7 .  

In Sep temb er 1 9 7 7 ,  the FEA i s sued i t s  "Find ings and Views Concern ing 

the Exemp t ion o f  Motor Gasol ine from Manda tory Petroleum Allocat ion and 

( I- I )  
P r i c e  Regulations." This  report provided various f indings required 

by the EPAA in submitt ing a deregula t ion proposal to Congres s . 

On O c t ober 1 ,  19 7 7 , S e c t ion 301 o f  the Depar tment o f  Energy Organi-

zat ion Act (DOE Act , P.L . 9 5 - 9 1 )  trans f erred to the Secret ary of Energy 

the author i ty p reviously exer cised by the FEA Adminis trator , including 

the autho r i ty to adminis ter the regulat ions promulgated under Sect ion 

4 ( a)  of the EPAA and to exer c ise the deregula tion authority under Sect ion 

12 o f  the EPAA . Sect ion 7 0 5 ( b )  of the DOE Act continued , unaf f ec t ed , 

the rulemaking proceedings p ending before the FEA on October 1 ,  19 7 7 ,  

includ ing the mo tor gasoline exemp t ion p ro ceeding . 

Section 4 0 2 ( c ) ( 1 )  o f  the DOE Act prov ides that the Federal Energy 

Regulatory Commis s ion ( FERC )  has j ur isdict ion to cons ider proposed 

amendments whi ch would be required to b e  submit ted to Congress as 

ener gy act ions under the procedures specif ied in Sect ion 404 o f  the DOE 

Ac t .  S ince the FEA had no t taken f inal ac tion on the mo tor gaso line 

proposal prior to activat ion o f  the DOE on Octob er 1 ,  1 9 7 7 ,  af ter that 

date the proposal had to be transmitted to the FERC for its con-

s ideration b e fore i t  would b e  submit ted to Congres s .  The FERC held a 

pub l i c  hear ing on the proposal in Washing ton , D . C .  on Novemb er 2 9  and 

30 , 19 7 7 ,  and accep ted pub l ic commen ts thr ough December 5 ,  1 9 7 7 .  Af ter 

completing its c ons ideration of all the informat ion available from 

these p ro ceedings , the FERC concurred on March 2 9 , 1 9 7 8  in the proposal 

t o  exemp t motor gaso line from b o th the Mandatory Petroleum Price and 

Allo cation Regulations . 
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Af ter it was mod if ied in two respects from the August  9 ,  1 9 7 7  proposal , 

the FERC also  c oncurred in the i ssuance of  Special Rule No . 4 .  

In accordance with 10 CFR Par t 208 , regard ing DOE ' s  comp l ianc e with 

the Na t ional Env ironment al Pol icy Ac t ,  an "Env ironment al Asses sment of  

the Exemp t ion o f  Mo tor Gas o l ine from Mandatory Petroleum Allocat ion and 

Price Re gulat ion" wa s published in the Fed eral Regis ter on June 24 , 

1 9 7 8 , with a no t ice o f  a public hear ing scheduled for July 1 2 , 1 9 7 8 . 

(The hearing date  was subs equently changed t o  July 1 4 , 1 9 7 8 ) . The 

Environmental As sessment concluded that ther e would be no s ignif icant 

impac t  caused by d eregulat ion on the qual i ty of the human env ironment .  A 

supplement upda t ing the "Find ings and Views Concerning the Exemp t ion of  

Mo tor Gasol ine from Manda to ry Petroleum Alloca t ion and Price Regula­

t ions , "  da ted May 1 9 7 8 ,  was also relea sed to the public on June 28 , 

1 9 7 8 . 

Fol lowing review of  the oral presentat ions a t  the public hearing on 

July 1 4 , 1 9 7 8  and the submission o f  wr i t t en comment s ,  and no twi ths tand ing 

i t s  ear l ier conclus ion tha t gasoline d econtrol will no t have s igni f i cant 

environment al impac t s , DOE decid ed to prepare an environmental impac t 

s tatement to consider in detail the impacts that may resul t from dereg­

ulat ion in compari son with o ther alt ernat ives that may be ini t ia t ed . On 

Novemb er 2 0 , 1 9 7 9 ,  a Dra f t  E I S  (hereinaf t er "DE I S " )  wa s i s sued pursuant 

to a no t ice pub li shed in the Federal Register (43  F . R . 54125)  and a 

pub l ic hearing was held on the DEIS  in Washington , D . C .  on December 1 9 , 

1 9 7 8 . The wr i t t en comment p eriod closed on January 5 ,  19 7 9 , but late 

comment s  have b een received and have been fully cons idered . 

Th is document compr ises a f inal E I S  on the exemp tion o f  mo tor 

gasol ine f rom Mandatory Petroleum Allocation and Price Regulat ions . 
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I B- 2 Gas o l ine Tilt 

Al so b e ing cons id ered by the DOE , in the event the deregulat ion 

action is no t taken immed iat ely , is a propo sed amendment to the present 

price rules appl icable to ref iners to al low refiners to pass  through 

mo re than a vo lumetr ically proportional share of  their increased c o s t s  

i n  the prices they charge f o r  ga sol ine . This ac t ion , if DOE decides t o  

take it , would b e  would be i n  the form of  the promulgat ion of  a f inal 

rule by the Administra tor of ERA . 

This so-called gaso l ine tilt  regulat ion was f ir s t  propo sed by the 

FEA in a notice of  propo sed rulemaking is sued on February 11 , 1 9 7 7  ( 4 2  

F . R .  9 6 7 5 ,  February 17 , 1 97 7 ) . Pub l ic hearings o n  the propo sal were 

held on March 8 , 1 97 7 .  Th is rulemaking wa s among tho se tha t was pend ing 

when the DOE was activat ed on Oc tober 1 ,  1 9 7 7 , and was cont inued und er 

the j urisdict ion of the ERA . 

On Oc tober 2 2 ,  1 9 7 8 ,  the ERA is sued a f inal rule implement ing the 

gasoline t il t .  ( 4 3  F . R .  5038 6 ,  October 2 7 , 1 97 8 . )  The rule was t o  have 

become effec t ive December 1 ,  1 97 8 .  However , pr ior to the effective 

da t e , ERA discovered tha t  the FERC had inadver t ently not b een provided 

adequat e  oppor tuni ty to review the rule under Sect ion 404 (a)  of  the DOE 

Organization Ac t to determine whe ther it might s ignificantly affec t  a 

func t ion o f  the Commiss ion und er Sec t ion 402 ( a ) , (b)  and ( c ) ( l )  of  the 

DOE Or ganization Ac t .  ( Sec t ion 404 , which applies , among o ther things , 

t o  all proposed rules promulgated by the ERA und er the EPAA , provides 

that if the Commi s s ion does determine that such a func t ion might be 

s igni f icantly affec t ed , it  shall cons ider the rul e in much the same 

manner as it mus t  cons ider energy ac t ions for the deregula t ion o f  
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p roducts under S ection 4 0 2 (c) ( 1 )  o f  the DOE Organi zat ion Act . )  Theref ore , 

on November 2 4 ,  1 9 7 8 ,  ERA i s sued a no t ice ( 4 3  F . R .  5 5 7 44 ,  November 2 9 ,  

1 9 7 8 )  indica t ing tha t i t  was suspend ing the e f f ect ive date o f  the rule 

with the intent to make i t  effective on January 1 ,  1 9 7 9  in order t o  allow 

the FERC an oppor tunity to make the threshho ld determinat ion under 

Sect ion 404 ( a) o f  whether the rule might s ignif icant ly affect one of i t s  

functions . On December 14 , 1 9 7 8 , the Commis s ion no t i f ied the ERA b y  

let ter that i t  had decided no t to make such a de termina t ion . 

ERA was o f  the view a t  the t ime the f inal gas o line t i l t  rule was 

i s sued on October 2 2 ,  1 9 7 8  that the rule wo uld no t result in a s ignif i­

cant impact on the quality o f  the human environmen t  and therefore that 

an E1S was not neces sary . S ubsequen t ly , s everal interes ted p ersons 

raised with ERA the ques t ion o f  whe ther an environmental impact s tatement 

o r , at a minimum , an environment al assessment sho uld be prep ared on the 

regulat ion . S ince the DE1 S on mo tor gas o line deregula t ion also ind ica ted 

that the environmental e f f ect from b o th gas o line der egulat ion and the 

t i l t  would be abo ut the same , and s ince a decis ion had been made to 

comp lete a f inal E1S on the former , on December 5 ,  1 9 7 8  the ERA is sued 

a not ice s t a t ing that i t  would also comp lete a f inal E1S on the t i l t  

before making a f inal decis ion o n  whe ther t o  issue i t. ( 4 3  F . R . 5 7 609 , 

Decemb er 8 ,  1 9 7 8 . )  S ince the environmen tal effect o f  the t i l t  had been 

as thoroughly cons idered in the DE1S on mo tor gaso line deregulation (as 

an alternat ive to deregulation) as it would have been in a sep arate 

DE1 S , it was dete rmined , with the concurrence o f  the Off ice o f  Federal 

Act iv i t ies of EPA ,  which over sees NEPA comp liance , t o  includ e the t il t  

a s  a s econd propo sed act i o n ,  rather than as a n  a lternat ive , i n  t h e  f inal 
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E 1 S  prepared on mo tor gasoline d eregulat ion . A s tatement to tha t effect 

was included in the no t ice of  Decemb er 5 ,  19 7 8 , and commenters were 

reques t ed to comply with the same comment period in submi t t ing comments 

pert inent to a f inal E 1 S  on the gasoline t i l t . 

This d ocument therefore also compr ises a f inal E1S on the propo sed 

ado p t ion of  a gaso l ine t i l t  regulation . 
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II DESCRIPTION OF PROPOSED FEDERAL ACTIONS AND ALTERNATIVES 

II A Exemp t ion of  Mo tor Gasoline from Regulation 

One of the propo sed actions considered would exemp t mo tor gaso l ine 

from price and allocat ion regulat ions , and provide rules to ensure an 

o rderly tran s it ion to deregulat io n .  Ful l or par t ial controls could b e  

later reimpo sed und er Sect ion 12 ( f )  of  the EPAA if DOE d et ermines this 

t o  b e  warranted . I t  should also be no t ed that even af ter d eregulat ion 

(or und er any of the o ther o p t ions that may be adopted , including the 

o p t ion o f  continuing pre sent controls ) ,  the President ' s  voluntary price 

guidel ines will apply to all gasoline supplies sub j ec t  to them . 

I I  A- I Objectives o f  Mo tor Gasoline Deregulat ion 

There are s everal objec t ives that DOE hopes to accomplish through 

mo tor gasol ine deregulat io n .  

First , to t he ext en t  that present regulations d o  no t explic itly 

allow the full recovery of c er ta in costs  that would be recoverab le in a 

free marketplace , such as a fair return on equity inves tments , they ar e 

having a chi lling ef fec t  on new inves tment s  in increased o r  imp roved 

ref ining capac ity . Th is may be so even if ref iners are currently no t 

recover ing f ul ly the increased co s t s  they are allowed t o  recover , s ince 

inves tment decis ions are cons idered , f ir s t , over the useful l i f e  of the 

expand ed or mod i f ied capac i t y ,  and , second , against  o ther inves tment 

opportunities . For mo s t  ref iners these o ther oppo r tuni ties include 

al t ernat ives where no restrict ions of  any kind on recovery of costs  are 

appl icab l e .  Thus , deregulation should provid e a n  improved c l ima t e  for 



11-2 
inves tments  in ref inery expans ion and mod if icat ion , with the r esult o f  

increased supp l ie s  o f  needed produc t s  such as unleaded gas o l ine and 

increased ab ility o f  the ref in ing indus try t o  process lower qual ity 

dome s t ic crude o il s , thus lessen ing our d ependenc e  on impor t s . 

S econd , d eregul a t ion will provide ref iners and market er s  with 

increased f l exib i l i ty in the d is t r ibut ion of  their produ c t s  and enhance 

comp e t i t ive opportun i t ies for  all segmen t s  o f  the p e troleum indu s t ry . 

( S ee par t icularly the comment s  provided on the Draf t  EIS  by the u . S .  

D epartment o f  Jus t ic e  and the Federal Trade Commis s ion . ) Under current 

regulat ions , suppl iers are l imited in their ab il ity , for examp le , t o  

withdraw from uneconomic market ing areas or to d ispose o f  surp lus produc t .  

Purchasers , espec ially nonbranded independent reta il er s  o f  gas o l ine , are 

l imit ed in their ab i l i ty to f ind new suppl iers of produc t becaus e  of  the 

r e s t r i c t ions of the surp lu s p roduct rules . Deregulat ion would t end to 

free up supp l ies of produc t ,  would eliminat e  uneconomic price d is t o r t ions 

among supplier s  and t o  various classes of cus t omer s , and would eliminat e  

inef f ic i en t  d i s t r ibut ion arrangements . 

Third , t o  the exten t  that regulat ions are no t e f f e c t ively res train ing 

pr ices as o r ig inally intended , which DOE b el ieves to b e  the cas e ,  they 

are imp o s ing burdens o f  comp liance on the indus t ry without o f f s e t t ing 

b enef i t s  to the consumer . D eregula t ion would free the indus try of the 

cos t ly and probably unnecessary burdens of  compl ianc e wi th ine f f ec t ive 

regulat ions . 

I I  A-2 Mo tor Gas o l ine Prices 

The exis t ing regula t ions do no t s e t  uniform retail pr ices but rather 

establ ish , in effect , maximum marg ins for dealers and j obbers over the price paid 
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to the ref iner . The ref iner s in turn are l imi t ed to a maximum price 

r elated to their prices on May 1 5 ,  1973 and incr eases all owed under the 

regulations for crud e o i l  and other identif ied produc t and nonproduct 

c o s t s . Under deregulat ion , both ref iners and marke ters would be free to 

es tab l ish pri ces for gaso l ine at wha tever levels they det ermine will 

maximize their pro f i t s ,  subj ect only to compet i t ive market cond i t ions 

and the provis ions of Federal and S tate ant itrust laws . 

I t  should b e  emphas ized that , undel present controls , DOE does no t 

d irectly regulate price differ entials be tween lead ed and unl eaded gasol ine . 

Cons equently , exemp t ion o f  mo tor gasol ine would not neces sarily cause 

refiners and dealers to change the price of  one grade of  gasoline relative 

to ano ther , al though , as shall be d iscus s ed below , it i s  predicted tha t 

prices of  unl ead ed grad es of gasoline will , at leas t in the sho r t  term , 

rise somewhat faster than prices o f  leaded grade s .  

Under current DOE regulat ions ref iner s can pass through inc reased 

d epreciat ion c o s t s , but there is no t exp l i c i t  al lowance for recovery o f  

a return o n  new inves tment . Following exemp t ion , ref iners would be 

as sured of  the opportunity to pass  through any return on inves tment 

c o s t s  that comp e t i t ive market ing cond i t ions would p ermit . As will be 

described in more detail in Chap t er IV , DOE estimates that the inc re­

ment al price increase as soc iated with exemp t ion should be no more than 

approxima t ely 3 . 8  cents  per gallon ( inc lud ing 7 . 0  cents per gallon for 

inc reased crude oil costs)  over what price levels would have been und er 

current regulat ions . Th is upper bound e s t imat e  i s  based primar ily on 

the as sump t ion o f  accelerated expans ion and mod if icat ion of  ref inery 

capac i ty b ecause o f  the improved climat e  for inves tment under decontrol . 
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Any such inves tment would begin to be commi t t ed as soon as deregula t ion 

becomes effec t iv e ,  but sub s tan t ial expans ions or mod i f ica t ions would no t 

become operat ional un til af ter 1980 b ecause of the lead t imes required . 

The qualitative impac t s  of exemp t ion are no t critically dependent upon 

the exac t value of the inves tment f igure .  

The  EPA and o thers have expres sed concern that deregulat ion would 

ini t iate increas ed spread s between regular leaded and unl ead ed grad es o f  

gasoline and tha t there would be a resultant increase i n  mis fuel ing ( the 

use of leaded fuels in vehicles des igned for the use of unlead ed fuel 

only) . DOE ' s  pr ice regulat ions have been fo cus ed primar ily on unwar ranted 

price increases r esult ing from shortages . ( 1- 1 )  

I f  mo tor gasol ine is exemp t ed from control , D O E  w i l l  ins t i tute a 

post-exemp t ion system to rec eive and analyz e  informat ion regarding both 

gaso line prices at retail levels , including leaded /unl eaded d i f f erentials , 

and the relat ive market shares o f  d i f f erent segments  o f  the 

indus t ry .  ( 1 1- 1 )  ( Se e  also Chapter V ,  s ec t ion A- 2 . )  

DOE r etains authority und er the EPAA to reimpo s e  controls and will 

do so if that is cons idered necessar y .  When deregula t ion occurs , the 

exis t ing regulat ions automat ically rever t to standby s t atus and can be 

reimposed at any t ime in the event of  a supply emergency . In add i t ion , 

the DOE has recent ly ado p t ed S tandby Petro leum Produc t Price and Allo­

cat ion Regula t ions ( 44 F . R .  3928 , January 18 , 1 9 7 9 )  tha t can be acti­

vated in the event o f  a supply interrup tion . Thes e  regulations incor­

porate many of the f eatures of  the present r egulat ions but contain 

improvement s , includ ing author ity to impo se controls selec t ively on 

unleaded gaso line , to make them mo re effective in d eal ing with a severe 

supply sho r tag e .  Also , if  at any t ime af ter deregulat ion , DOE determines 
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tha t s ignif ican t env ironmental impac t s  are occurr ing or are l ikely to 

oc cur as a resul t of  gaso l ine exemp t ion , DOE will in i t iate appropriate 

regulatory o r  o ther ac t ion , beyond tha t autho r i z ed in the s tandby regu-

lation s , wh ich would have the effect of mi t iga t ing thes e adver se environ-

men tal impac t s . 

I I  A- 3 Supply Al locat ions 

Under allocat ion der egula t ion , ref iner s and d i s t ributors would be 

free to wi thdraw from marg inal market ing areas , to alter curren t marke t-

ing prac t ices , and t o  mod i fy or termina te present supplier /purcha ser 

relat ionship s .  In the event spot shor tages o c cur , i t  would allow suppliers 

to react on a more current bas is than reverting to 1 9 7 2  suppl ier /purchaser 

relat ionships , which may no t cont inue t o  be viable . However , Special 

Rul e  No . 4 ha s been proposed to be impl ement ed concurrently with the 

general exemp t ion of ga soline and for one year following exemp t ion 

should guard against the possib ility of locali zed supply shor tages and 

provide an o rderly trans i t ion to a der egulated environment .  In es senc e ,  

the rule would require the present suppl ier t o  cont inue base p eriod 

supply arrangement s  for a period o f  up to one year with pres ent pur-

chasers who make good-faith but unsucces sful efforts  to obtain alterna-

t ive supply sour ces . * 

DOE had previously conc luded tha t suppl ies o f  mo tor gasoline are 

adequat e  to meet demand thro ugh 1 9 7 9 . ( 1 1 1 -5) 
A rec ently completed 

* S everal states  in their comments on the DEIS urged also the con­
t inua t ion of the s tate s e t-aside pro gram , which requires each pr ime 
suppl ier in to a s tate to have a sma l l  percentage of i t s  t o tal sales 
into the s tate ava ilable for allocation by s tate o f ficials if 
nec essary to preven t l o cali zed sho r tages and to meet emergency needs . 
Such a pro gram was con t inued after middl e d is tillates were der egulated , 
and i t s  cont inua t ion for gaso line also will be considered by DOE . 
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analys is o f  the 1980  s i tua t ion , on which public comment s  have recently 

been received ( s ee 4 3  F . R . 5 9 541 , Dec ember 21 , 1978 and Append ix F to 

this E I S ) , indicates tha t supp lies should be adequa t e  to meet likely 

demand through tha t  year , al though the supply s ituat ion will be tight if 

d emand i s  at the high end of  the expec t ed range .  ( S ee Chap t er I I I , 

Sect ion B )  Prior to submi s s ion of  a gaso l ine deregula t ion amendment to 

Congress , the required Findings would address this supply /demand balanc e 

is sue in detai l .  The analysis contained in the ma in t ext of  this EIS 

considers both a market balanc e cas e ( that i s , supply will meet demand 

wi thout any increase in the real price of gasoline) and a case where 

supply will not meet demand without some increase in the pric e .  

I n  the sho r t  run ( t hat is , through 1980) , der egula t ion i s  not 

expected to have s ignif icant favorable or adver se ef fec t  on the ab ility 

o f  the r ef ining industry t o  meet gasoline demand wi thout inc reas ing 

pric es . This is because lead t imes of at least  two year s are r equired 

in order t o  make s ignificant expans ions in ref inery c�pac i ty . However , 

in the med ium and long run (post-1980) , i t  is exp ec t ed that gas oline 

deregulation will have a s igni f icant favorable impact on suppl ies of 

gasoline because ref iners will be ab le to ant ic ipat e  full recovery 

( subj ect  to comp e t i t ive cons traints only) of a r eturn on new cap i tal 

inves tments . 

There fore , should supply shor tages ma t erialize in the f ir s t  few 

years af ter gasoline deregulat ion , the Federal Government would be faced 

with the cho ice of  allowing price increas es to es t ablish a new supply/ 

demand balance , in wh ich case consumers would have t o  incur higher 

gasoline costs  as the price of great er gasoline supplies in the future , 

or reimposing price and allocat ion controls , which would give consumers 

temporary price relief but would tend to prolong the shor tage . 
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I I  B Gasol ine Tilt  Regulation 

Th e o ther propo sed ac t ion cons id ered is a change to present regulat ions 

that would allow ref iner s to pas s through mor e  than a volume trically 

proport ional shar e o f  increased co s t s  in the prices charged for gaso l ine . 

Th i s  proposed act ion , to gether with ano ther rul e ,  known as the " ren t 

pa s s through rule , wh ich would permi t  retail gaso l ine dealers t o  pas s 

through in their gasol ine prices any increas ed s ervice stat ion rents or 

vapor recovery system co s t s  they have incurred s ince May 15 , 1 9 7 3 ,  wer e 

cons idered in the Draf t E I S  to b e  a separat e  alterna t ive to b o th der egu-

lation and the cont inuat ion o f  present contro l s .  Subs equent t o  the 

issuanc e of the Dra f t  E I S ,  the rent pass through rule b ecame effective on 

January 1 ,  1 9 7 9  ( s e e  43 F . R . 608 68 , Decemb er 28 , 1 9 7 8 ) . *  

II B-1 Description of the Propo sed Ac t ion 

S ince early 1 9 7 5 ,  ref iners have b een al lowed to pass through in 

their gasol ine prices a proportional share of their to tal increased 

c o s t s  determined on a vo lumetric bas i s , plus tho s e  increased co s ts tha t 

are not recovered on o ther contro lled produc t s . The c o s t  o f  ref ining 

gas o l ine , part icular ly unleaded gaso l ine , is consid erab ly higher than 

the cost  o f  refining o ther produc t s . No twithstanding the volumetric 

allocation , these higher costs  could b e  ref lected in a ref iner ' s  prices 

for gasoline , as long as it had the unlimited flexib ility to allocate 

unrecovered c o s t s  from o ther con trol led produc t s  t o  gasol ine . 

* Upon analysis , DOE det ermined tha t  imp lementation o f  the rent pass­
through rule wo uld clearly have no s ign i f ican t environmental effec t . 
The to tal price inc rease expec ted to result  from the rule would b e  
0 . 2  c ents p er gallon , assuming comp e t i t ive cond i t ions would allow 
even this amount to be pas sed through , wh ich would have a negligible 
effect on the leaded /unlead ed price d i f f er ent ial and no d i s cernab le 
effect on the fuel swi t ching rate . 
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Mo s t  produc t s  o ther than gaso line have , however , been deregula t ed , 

and a ref iner is not  able under the regulat ions to allocate unr ecovered 

c o s t s  from these unregulated products  to gasoline . As a resul t , many 

refiners are now l imited to pass ing through on gasoline increased cos t s  

tha t are less  than the increased costs  ac tually incurr ed in the product ion 

of gas oline . 

The gasoline tilt  regulat ion would allow refiners to pas s through 

on gasol ine up t o  a maximum of  110  percent o f  the amount of  increased 

crude o il c o s t s  that would b e  allocat ed to gasoline if  it were done on a 

volumetrically propo r t ional basis . In addi tion , ref iners will b e  allowed 

to allocate more than a vo lumetric propor tion of nonproduct ref ining 

costs  to gasolin e ,  also up to a specif ied maximum de termined pursuant to 

a s eparate f ormula adop t ed by ERA . (For the average ref iner , which ha s 

a ga sol ine y ield equal t o  about 4 2  p ercent o f  to tal ref inery outpu t ,  i t  

would b e  allowed t o  al locate t o  gaso line about 1 5 0  percent o f  the amount 

it could allocate on a volume tric basis . )  

Und er this regula t ion , some increases in overall gasoline prices 

are l ikely . However , s inc e the gasol ine market is highly comp e t i tive , 

i t  is unlikely that the full 3 . 9  c ents per gallon immediate price increase 

tha t is theore t ically p o s s ible  for the average ref iner ( tha t i s , the 

ref iner with a ga sol ine yield of  4 2  percent and average c o s t  increases)  

would oc cur . An average price incr ease of  about 1 . 6  c ents  per gallon 

immed iately and ano ther 1 . 8  cents per ga llon by 1980 , over and above 

wha t would be allowed by current regulations , is the maximum likely 

refiner price increase exp ec ted to resul t from this regulation ( see 

Chap t er IV , Sec tion A) . The ef f ec t  of thi s  increase on the consumer is 

expec t ed to be o f f set par t ially by lower prices than would o therwise be 
( 1 1- 2 ) * 

the case for o ther ref ined products such as hea t ing o il . 

* Commenters indica ted tha t imp lemen tation of the  gasoline t i l t  
r egulat ion would lessen the current sub s id i za ti on o f  ga sol ine 
prices by o ther deregulated produc t s  such as middle d i s til lates . 
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II B- 2 Obj ec t ives o f  the Propo sal 

The gas oline t i l t  proposed ac t ion will accomplish some but no t all 

o f  the obj ectives o f  der egulation . It  will improve the inves tment 

c l imat e  for expa�s ion or mod i f icat ion of  ref iner ies , s ince i t  would g ive 

refiners increased f lexib ility to allocate costs  to gaso l ine , and should 

theref ore result in increased supplies of gaso line . DOE believes there 

will remain some chill ing ef fect on inves tments , however , s ince i t  s t il l  

w i l l  no t explici t ly provide f o r  recovery o f  a return o n  equi ty inves tment , 

and i t  may not provide for enough co s t  reallocation to cause inves tment s  

in very high cos t gasoline produc t ion capab i lity . I t  will also no t 

achieve the obj ectives o f  relieving ref iners and market ers of  the burdens 

o f  compl iance with larg ely unneces sary regulat ions , and it would perpetuate 

ineffic ient d i s t r ibution arrangements and ant icomp e t i t ive sup ply and 

price arrangemen ts caused by the current regulations . 

The gasoline tilt  propo sed act ion would be avai lable through 

Sep t emb er 30 , 1 9 8 1 ,  when EPAA control au tho r i ty exp ires and the deregulation 

o p t ion would automa t ically occur unless EPAA controls are ex tended by 

Congress . 

I I  C Al t ernat ive Ac t ions 

Exemp tion of gaso line and the gaso line t i l t  ar e only two of the 

po s s ib le DOE a c t ions . A var i ety of alternat ives , includ ing , of course , 

keep ing the pr es ent regulat ions , can b e  cho sen . 

II C- l No Ac t ion 

The DOE co uld decide to continue the pres ent regula t ions with 

respect to gaso line . Und er this alt erna t ive , gasol ine prices for 
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ref iners and margins for res ellers would c ont inue to be regulat ed , as 

would supply allocat ions , until the exp irat ion of control authority 

under the EPAA on Septemb er 30 , 1 981 . For purpo s es of  this E1S , this 

"no act ion" al t ernat ive will be consid ered as the continuat ion o f  those 

regulat ions in effec t  in January 1 9 7 9 -- includ ing the recent rent 

pas s t hrough amendments . Th is represents a change in this alterna t ive 

from the Dra f t  E 1 S , when the rent pass through regulation had not yet 

become effec t ive.  

Th e r ent pass  through regulat ion was originally adop t ed as a com-

panion to the gaso l ine t il t  regulation on Oc tober 2 2 , 1 9 7 8  ( 4 3  FR 

5 0 6 6 2 , Oc tober 3 0 ,  1 9 7 8 ) . This regulat ion allows retail dealers to 

increase their maximum allowabl e  prices to acc ount for ac tual rent 

inc reases and c o s t s  of vapor recovery systems incurred s inc e May 1 5 , 

1 9 7 3 . Und er the old r egula t ion , dealers were al lowed to pas s through a 

t o t al o f  up to 3 c ents per gallon increased nonproduct costs , which in 

many cases wa s no t adequate to allow for full recovery o f  rec ent rent 

increases and for required vapor recovery sy s t ems plus o ther increased 

operat ing costs . 

The DOE e s t ima tes an average permi s s ible increase o f  about 0 . 6 7 

cents per gallon in maximum retail sell ing prices resul t ing f rom this 

. ( I I-3)  
regulat lon . S ince ava ilable data on d ealer marg ins ( 1 1-l , 1 1 1 - 5 )  

ind icates that mo s t  stat ions are no t s ell ing gas o l ine at their maximum 

price l imi t s , market pressures are exp ec t ed to control ac tual increases 

to less than this value (about 0 . 2  cents p er gal lon on the average is 

expect ed) . 

Th e no act ion alterna t ive o f  cont inuing present controls would , 

und er present law ,  be  effec t ive only through Sep t emb er 3 0 , 1981 , when 

control authority o f  the EPAA automat ically exp ires . 
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I I  C- 2  Enforced P r ice D if ferent ial 

A p r incipal concern expre s sed about the complete deregu la tion o f  

mo tor gasol ine p r ices is tha t , if  retail price d if ferent ials between 

leaded and unleaded gasol ine are increas ed , there could be an increase 

in the use of leaded fuels in veh icles requ iring un1ead fuel (misfue1ing) , 

wi th a cons equent irrevers ible poisoning o f  catalysts  and a s ignif ican t  

increase i n  veh icular emis s ions . Th is argument as sumes that the price 

d if f eren t ial is a pr imary mo t iva t ing factor for misfuel ing . For this 

reason , par t ial deregula t ion ( to the exten t  o f  el iminat ing the maximum 

allowab le pr ice and supply allocat ion controls  but mandating the max imum 

pr ice d i f f eren t ial between l eaded and unleaded regular gas o l ine sales 

a t  retail outlets)  may be cons idered as an alterna t ive t o  full 

d eregulat ion . 

Maint enance o f  pr ice d i f f eren t ial regulat ions only would on the 

surface appear to y ield many of the benef i t s  of deregula t ion , without 

incurr ing the penal ty o f  inc reased mis fuel ing , i f  the pr ice dif feren t ial 

mo t ivation as sump t ion is correc t . Ref iner s ,  d is t r ibutors , and reta ilers 

would be free to set  p rices for each type of  gasol ine wi th only the 

leaded-unl eaded price d if f eren t ial at the pump regulated . This alternat ive 

might resul t , however , in less than full real i z a t ion of th e obj ec t ive o f  

encourag ing maximum inves tments i n  ref inery expans ions and mod if icat ions , 

espec ially if  i t  were appl ied a t  the ref iner l evel , s ince lack o f  flexi­

b il i ty in alloca t ing costs  among leaded and unleaded gaso l ine at the 

ref iner level would prevent ref iners from taking full advantage of 

d if f erences in the relative elas t ic i t ies of demand between these two 

produc t s  in s e t t ing pr ices . In add i tion , several commen ters , includ ing 
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part icularly the Departmen t o f  Jus t i ce and the Federal Trade Commis s ion , 

sta ted that the effect o f  price d i f f erential controls would be t o  raise 

the pr ice of  leaded gaso l ine h igher than comp e t i t ive levels , wh ich in 

turn would s t imulate product ion o f  leaded gaso l ine a t  the expense of 

unleaded gasol ine , in turn creat ing unleaded gasol ine shortages . (Th is 

migh t be especially true if the d if ferent ial between unleaded premium 

and some o ther grade o f  gaso l ine were controlled , but that is no t b e ing 

proposed in this al t erna t ive ; only leaded and unleaded r egular would be 

involved . ) Thus , accord ing to these comment s , the regulated d i f fer­

ent ial alt erna t ive would produce inef f ic ient marke t d i s t or t ions which 

would among o ther things s t imulate fuel swi t ch ing . 

Two s eparate sUb-op t ions o f  price differen t ial regulat ions are 

cons idered in this EIS . The f ir s t  sub-opt ion would fix the retail price 

d i f f erent ial a t  3 cents  per gallon , a level wh ich is suggested by some 

as being the approximate d if ference in product ion and distribut ion costs  

between the  two grades . The second sub-op tion would require leaded and 

unleaded gas o l ine t o  be  sold at the same price , thus eliminat ing any 

f inanc ial incent ive t o  mis fuel . 

S ince DOE controls on the price d if ferent ial would be based on the 

general price control authority of  the EPAA , this al ternat ive would also 

b e  ava ilable unt il the exp irat ion of  the EPAA cont rol  author i ty on 

S ep temb er 30 , 1981 . 

I I  C-3 Control o f  Retail Unleaded Margin 

Under this alternat ive , the retail dealer s ' marg ins on the sale o f  

unleaded gasol ine would be regulated t o  current margins plus s ome increment 

t o  c over e s t imated recent increases in nonproduc t cos t s .  The ef fect o f  



1 1-13 

the regulat ion would b e  t o  inhib it d irectly a growth in the d i f ferent ial 

due to rai s ing of the retail margin on unleaded gasoline , and to inhib i t  

ind irectly growth i n  t he d i f f erent ial b y  d ecreas ing t h e  ab ility to lower 

the margin on l eaded gasol ine , the " f ight ing brand " ,  by recoup ing losses 

on unleaded . 

This alt ernat ive would place the effec t ivenes s o f  the regulat ion 

within a S t a t e  at the d iscret ion o f  S tate o f f icials and would delegate 

enf orcement authority and respons ib ility t o  the S t at es . In those S tates 

where improved air qual i ty i s  cons idered c r i t ical and the potent ial for 

fuel swi tching i s  large , the S tate would thus have the oppor tuni ty t o  

reduce misfue l ing incent ives . 

I f  app l ied a t  the retail level only , this al t erna t ive would accompl ish 

mo s t  of the obj e c t ives o f  decontro l .  Howeve r ,  retail deal ers would con­

t inue to be burdened with compl iance with regulation o f  their marg ins on 

unleaded gasol ine , even though in mo s t  cases they would be sell ing a t  

margins below t h e  regulated level . In add i t ion , s ince i t  is not contemp la ted 

tha t this alternat ive would apply to ref iner& , independ ent retailers 

would undoub tedly feel unduly burdened by the ap plication o f  continued 

price controls on unleaded gasol ine only to them . 

Unless the autho r i ty under the EPAA to regula t e  dealer margins is 

extended , this alterna t ive would also exp ire on S ep t ember 30 , 1 9 8 1 . 



11-14 

I I  D O ther Alternatives Cons idered 

Th is s ec t ion d i scusses al terna tives which have been cons idered but 

elimina ted by DOE a s  either be ing unreasonab le o r  as being incorporated 

in o ther alternatives . 

I I  D-l Exemption From Price Controls Only 

Exemp t ion from price contro ls would achieve tho se obj ectives o f  

d eregulation related t o  pric e ,  al though i t  would tend to perpetuate 

market ing ineffic ienc ies caused by current allocation contro ls . As a 

prac t ical ma t ter , however , i t  would be d i f f icul t to maintain allocation 

controls if prices wer e deregulated , s ince a suppl ier ' s  increased price 

f lexib ility could be used to thwart his supply obl igations . Suppliers 

who preferred no t to supply a purchaser to whom they have an allocation 

obl igation could use the exemp tion from price contro ls to engage in 

pricing practices des igned to discourage tha t cus tomer from exercis ing 

his  allocation rights . Such pric ing practices would resul t in wide­

spread market d is tortions , economic inef ficiencies and interference with 

normal marke t mechanisms . DOF i s  cons trained by law to ensure , to the 

maximum ext ent practicable , tha t these consequences do no t ar ise . 

Exemp t ion from price c ontro ls alone thus does no t coincide with the 

obj ec tives of DOE and is not cons idered a real is tic al terna t ive . 

I I  D-2 Exemption From Allocation Contro l s  Only 

The al terna tive o f  exemp ting gasol ine from allocat ion controls 

alone has b een s eriously consid ered , and a var iation of  i t  may be a 
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reasonable interim o p t ion t o  deregula t io n .  This alterna t ive would do 

l i t tle t o  fur ther the obj ec t ive o f  provid ing ref iner s with the incent ive 

to increase inves tment s  in ref in ing capac i ty and increase e f f ic iency . 

However , i t  would ind irectly t end t o  amel iorate the pr ice d i s t or t ions 

crea ted during a shortage of a part icular grade of gasol ine , such as 

unleaded pr emium , by provid ing the ref iner with grea ter flexib il ity to 

allocate available supply among its cus t omer s in a manner that best  

reflects  current requirements . More impor tantly , the  removal o f  alloca­

t ion controls only would in general enhance comp e t i t ion among suppl iers 

by provid ing greater f lexib i l i ty in the d is t r ibut ion of gasoline . Some 

s tates comment ing on the DEI S  were concerned that refiners freed from 

allocat ion contro l s  would withdraw from marginal marke t ing areas or from 

produc t ion p o int s . However ,  f reed o f  supply obl igat ions , suppl iers 

wou ld have greater opportunity t o  be comp e t i t ive for new and expanded 

markets . Independent market ers would have increased access to gaso l ine 

that is excess to the need s of a ref iner ' s  usual cus tomers but which 

under current surplus p roduct rules mus t  b e  of fered to t ho s e  cus tomers 

bef ore be ing o f f ered to be sold to o ther pur chas er s .  Wh ile there is 

s ome reason to be conc erned that the removal of al location controls 

wou ld cause supp liers to c oncentrate their sales only in areas where 

they are mo s t  l ikely t o  be abl e  to realize their allowab le prices under 

the pricing regulat ions , on balance , relaxa t ion of allocat ion controls 

only would t end t o  ach ieve some of the obj ectives of  decontrol and might 

be a reasonable inter im measure . However , for the same reasons that 

to tal deregulat ion i s  being propo sed only af ter a one-year t rans i t ional 

supply p ro tec t ion pro gram ( tha t is , proposed Spec ial Rule No . 4 ) , removal 

o f  allocat ion controls only would be accompl ished with a s imilar phase­

out pro gram . 
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Removal o f  allo cat ion contro l s  i s  no t treated here as  a separate 

alternat ive because removal of  allocat ion contro l s  alone would have an 

indirect and speculative , but  in any event only nominal , impac t on the 

prices of gaso l ine and par ticularly the s ize of  the lead ed-unleaded 

d i f f er ential . The benef i t s  of  removal o f  allo cat ion controls alone 

would rela t e  pr imarily to increased efficiencies in the d i s t ribution of 

produc t s  and increased comp e t i t ion as a result of enhanc ed acces s to 

available gasoline supplies . Thus , the environmen tal impac t of this 

po t ential alternat ive would no t be s igni f icantly dif ferent from that o f  

the no-ac t ion alternat iv e .  

I I  D- 3 Ma intenance of  P r i c e  Con tro l s  o n  Unl eaded 
Gaso l ine a t  the Ref iner Level 

As describ ed above , imp o s i t ion of margin controls on unlead ed gaso-

l ine at the retail level only is a real i s t i c  alterna t ive to deregula t ion . 

DOE also cons idered the al terna t ive of  imp o s ing contro l s  on unleaded 

gaso l ine at bo th the ref iner and retailer levels . While imposing con-

trols at b o th l evels would fores tall unj ustif ied price increases a t  

either l evel , i t  would a l s o  be a maj or dis incentive a t  t h e  ref iner level 

t o  needed inves tment s  in unleaded gaso line product ion fac ilities . I t  

could also cause s igni f icant comp e t i t ive d islocations among ref iners 

b ecaus e some ref iners produc e propo r t ionally more unlead ed gasoline than 

o thers . S ince con t inua t ion of  ref iner price contro ls on unleaded grades 

of gaso l ine only would thus have adverse effec t s  on unleaded gasoline 

supply enhancement even more severe than the alterna t ive of ma intaining 

contro l s  on all grades , and also would no t s ignif icantly fur ther the 

obj ec t ives of der egulat ion . this alt erna t ive was rej ec t ed as unr ea l i s t ic . 
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I I I  DE SCRIPTION O F  BASELINE CONDITIONS 

III  A The Vehicular Emi s s ion P ro f ile By Year 

In order t o  asses s  th e impac t of deregulat ion on vehicular ( l igh t duty 

vehicle) emis s ions , vehicle populat ion by model years is needed , includ ing 

proj e c t ion s for  1 9 7 9  and 1 9 8 0 . Data for the vehicular populat ion are 

available from sources such as H ighway S ta t is t ics pub l ished by the u . S .  

Depar tment o f  Transportat ion . These data ar e as s emb l ed and proj ected in 

a comput er program known as ESCON develop ed by the Du Pont C orporat ion 

( I I I- l ) . Data suppor t ing the ES CON program are p res ented in Table  I I I  A- I , 

and were used in the impac t analys is o f  Chapter IV . However , where ESCON 

has market shares for unleaded fuel pas s enger cars o f  8 7 - 1 0 0  percent , for 

s impl i c i ty of analysis  the air qual ity impact analys i s  as sumes 1 00 percent . 

The economics and environmental impacts arrived a t  in this document are no t 

sens i t ive t o  this s imp lif icat ion . 

Emiss ions f rom l ight duty vehicles have b een es t imated by the EPA . In 

general , a g iven vehicle shows incr easing emiss ions in t ime as the vehicle 

ages . 

Tab le III A- 2 shows the Fed eral EPA regula t ions for vehicular emi s s i on 

(Cali fornia and h igh-al t itude regulat ions are more s t r ingent ) . Tab l e  III A- 3 

shows exper ienced and proj ec t ed emi s s ions f rom l ight-duty veh icles a t  various 

ages . 

As the r esult o f  commen t s  and suggest ions received from EPA ( and o th ers) on 

the Dra f t  EIS , the emi s s ions es t imat es from failed cataly s t s  have b een revised 

and are now shown in Tab le III A-4 . The EPA Mob ile S ourc e Emissions Factors 

( 1 11- 1 7 ) c onta ins an appendix with data from which the emis s ions fac tors used 

in this EIS  are d erived . Tab l es in this appendix detail emi s s ions f rom ve­

h icles with " no emiss ions cont rol ab il ity" wh ich EPA b e lieves represents  a 

los t catalys t .  Thes e data are us ed in this F inal EIS , wi th data ( in 1 0 , 000 

s quare mile int ervals)  o f  the EPA reference int erpolated t o  y ield mid-year 

emi s s ions f o r  vehicles by age . These data are val id for bo th advanced 

oxida t ion and three way cataly t i c  conv er t er sys t ems . The Dra f t  EIS  had used 

emiss ions factors for failed catalysts  based upon a s tatemen t  by the EPA 
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Adminis trator in congressional t e s t imony to the ef fect that the fa iled ca talys t ' s  

emis s ions would increase by a factor o f  7 t o  1 0 .  The es t ima tes used in the 

Draf t EIS tended t o  under s ta t e  the increased emis s ions from poisoned catalysts  

on new ( 1 9 8 0  model year ) veh icles but  oversta ted them for  model year s 1 9 7 5-

1 9 7 9 . 



No del Ye£', ' 

1 9 80 

1 9 7 9  

1 9 78 

1 9 7 7  

1 9 76 

1 9 7 5 

1 9 74 

1 9 7 3 

1 9 7 2 

1 9 71 

1 9 7 0  

1 9 6 9  

1 96 8  

1 96 7  

1 9 6 6  

1 9 6 5  

1 96 4  

1 9 6 3  

1 9 6 2  

1 9 6 1  

1 9 6 0  

1 9 5 9  

1 95 8  

TABLE II I  A-l E S CON 

S u rvivo rs * 
( t housand 

in 1 9 8 0 ) 

9 , 4 2 0  

1 0 , 51 0  

1 0 , 68 7  

1 0 , 8 32 

9 , 9 84 

7 , 9 7 9 

8 , 1 2 3  

9 , 6 6 3  

8 , 1 0 9  

6 , 41 9  

4 , 2 3 9  

3 , 7 6 2  

2 , 9 31 

1 , 6 5 5  

1 , 306 

1 , 11 2  

5 5 7  

319  

2 1 7  

100  

72  

35 

1 4  

( a )  Light-duty vehicles . 
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DATA FOR VEHICLE 

Mil e s 
per 

Gal lon 

1 7 , 2 4 

1 6 . 84 

1 6 . 4 4 

1 6 . 0 3 

1 5 . 34 

1 3 . 5 5 

11 . 6 3  

1 2 . 05 

1 2 . 5 0 

1 2 . 71  

1 3 . 0 6  

1 2 . 81 

1 3 . 0 7  

1 3 . 5 1 

1 4 . 6 0 

1 4 . 1 5 

1 4 . 2 5 

1 4 . 2 6 

1 4 . 3 7 

1 4 . 3 8 

1 4 . 2 8 

1 4 . 3 0 

1 4 . 3 0  

S o urc e :  E . I .  d u  Pont d e  Nemo ur s  an d Comp any , Inc . 

*Remaining vehicle model year popula t ion . 

POPULAT ION 1 9 8 0  ( a )  

Miles Driven 
(Billion)  

1 3 3 . 9  

14 9 . 4  

142 . 9  

13 5 . 2  

11 6 . 7  

86 . 9  

8 2 . 0  

8 9 . 0  

6 7 . 9  

4 8 . 6  

2 8 .  7 

2 2 . 5  

1 7 . 5 

9 . 9  

7 . 8  

6 .  7 

3 . 3  

1 .  9 ·  

1 . 3 

. 6  

. 4  

. 2  

. 1  
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TABLE III A-2 VEHICLE EXHAUST EMI S S ION STANDARDS 

( Low Altitude , Non-Cali f o rnia Emiss ion S tandards 

POLLUTANTS 

Model Year Hldrocarbons Carbon Monoxide Oxides of N i tr08en 

Ligh t Du tl Veh icles 

Pre- 19 68 No Standard No S tandards No Standards 
19 68-1969 410 ppia) 2 . 3% mole volume�) 

350 ppma) 2 . 0% mole volume � )  It 

2 7 5  pp�
a 

) 1 . 5 %  mo le vo 1ume ( a )  It 

19 70-19 7 1  2 . 2  g/m±C ) 23 g/mi " 

19 7 2  3 . 4  g/J� 39 g/mi " 

19 7 3-19 74 3 . 4  g/mi 39 g /mi 3 g/mi 
19 75-19 76 1 . 5 g/mfd ) 

15 g /mi 3 g/mi 

19 7 7-19 79 1 . 5  g/mi 15 g /mi 2 . 0  g/mi 
1980 0 . 4 1 g/mi 7 . 0  g/mi 2 . 0  g/mi 

19 81 + 0 . 4 1 g/mi 3 . 4  g/mi 1 . 0 g /mi 

Ligh t Dutl T rucks ( less than 6000 Ib s .  ) 

Pre-19 75 S ame S t andards As Ligh t Duty Vehi cles 

19 75-19 7 8  2 . 0  g/mi 20 g/mi 3 . 1  g /mi 
19 79-19 82 1 .  7 g/mi 1 7 . 9  g /mi 2 . 3  g/mi 
19 83-19 84� ) 0 . 99 g/mi 9 . 4  g/mi 2 . 3  g /mi 

19 85 +6 0 . 9 9 g/mi 9 . 4  g/mi 1 . 4  g/mi 

Ligh t Duty Trucks (be tvreen 6001 and 3500 Ib s . )  

Pre-19 70 No S t andard No S t andard :'0 S tandards 
19 70-19 7 3 2 7 5  ppm 1 . 5% mole volU!lle 
:\.9 74-19 7 8  12 . 4  g/mi 159 g/mi 15 . 3  g imi 

19 79-1982 1 . 7  g/mi 1 7 . 9  g /mi 2 . 3  g /mi 
19 83-19 8 [e ) . 99 g/mi 9 . 4  g /mi 2 . 3  g/r;J.i 
19 85 t ( e )  . 99 g/mi 9 . 4  g/mi 1 . 4  g/mi 

Hea:::t-Dutv Gaso line Veh icles 

Pre-19 79 Same S tandards As Ligh t Duty Trucks (6001-8500 Ibs . )  

19 79-19 82 3 . 2  g/mi 140 g /mi 13 . 3  g/mi 
19 83- 19 8 £e ) 2 . 85 g /mi 29 . 7  g/mi 
1 9 8 s ( e )  

He a:::t-Du ty Die s e l  Vehicles 

Pre-19 7 3  No S t andard No S tandard No Standard 

19 7 3  It l . 5% It 

19 74-19 78 16 g/bhp-h�f ) 40 g /bhp-hr 16 g/boP-hr�) 
19 79- 19 82 1 . 5  g/bhp-hr 25 g /bhp-hr 10 g/bhp-hr 
1983 + e S ame S tandards as Heavy Du ty Gas o line Vehicles 

Motorclc1es 

Pre-19 79 No S t andard No S tandard No S tandard 
19 80- 19 82 5-14 g / km 17 g/km It 

19 8? 5 g /km 12 g /km It 

19 83e 0 . 9 7  g/km 12 g/km " 

1985e 0 . 9 7 g/km 12 g/km 0 . 14 g/km 
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Source : 

a . ) emi s s ion standard var ies with vehicle ' s  cub ic in ch displacement ; us ing 

7-mode driving cycle tes t 

b . )  Us ing 7-mode tes t 

c . ) u s ing 19 7 2  FTP ( c ons t ant volume s amp les )  

d . ) u s ing 19 7 5  FTP ( CVS) 

e . ) p redicted s t andards 

f . )  S t andard is f o r hyd ro carb ons p lus oxi des of n i t r ogen 

g . ) Da ta from Reference 1 I I-1 7 . 
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TABLE I I I  A-3 EflI S S ION FACTORS FOR LI GHT DUTY VEHI CLES I� 1980  

�lydrocarb ()n Carbon Monoxide 
Mod el Emiss i on Factor Emi s s ion Fac t o r  

Y r  gm/mi gm/mi 

1980 0 . 2 7  4 . 3 7 

19 7 9  1 .  5 8  2 4 . 09 

1 9 7 8  1 .  9 2  2 8 . 2 2 

19 7 7  2 . 24 3 2 . 08 

19 7 6  2 . 5 3 35 . 6 9 

19 7 5  2 . 81 3 9 . 04 

19 7 4  6 . 8 8 8 2 . 8 3 

19 7 3  7 . 4 2 8 9 . 0 3 

19 7 2  7 . 9 0 9 4 . 6 7 

19 7 1  8 . 34 9 9 . 7 6 

19 7 0  8 . 7 3 104 . 2 9 

19 69  9 . 0 9 108 . 41 

1968 9 . 4 3 112 . 4 0 

19 6 7  12 . 4 7 110 . 6  

19 66 12 . 8  112 . 38 

1 9 6 5  13 . 12 114 . 0 3 

19 64  13 . 4 1 115 . 5 9 

19 63 1 3 . 7  117 . 10 

1962  13 . 9 7 118 . 5 1 

19 61 14 . 2 2 11 9 . 8 6 

Source : EPA Emiss ions Factors 
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TABLE III A-4 EMI S S ION FACTORS FO R MI S FUELED 
LIGHT DUTY VEHICLES 

Hydrocarbon Carbon Monoxide 
Model EM.i s s ion Fact o r  Emi s s i on Factor 

Yr gm/mi gm/mi 

1980  7 . 6 3 5 7 . 2 5 

19 7 9  7 . 85 5 8 . 8 9  

19 7 8  8 . 06 6 0 . 4 8 

19 7 7  8 . 25 6 1 .  9 7  

19 7 6  8 . 44 63 . 36 

19 7 5  8 . 6 8 64 . 6 7 

19 7 4  

1-

Source : EPA Mob i l e  Source Emi ssion Fac tors , App endix E .  
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III  B Gasol ine Supply and Demand 

At the t ime o f  prepara t ion o f  the DEIS , th e Energy I nf o rmat ion Adm inis­

trat ion (EIA) o f  the DOE had developed prel iminary proj ect ions o f  mo t o r  

gas o l ine demand through 1980 . These es t imat es were us ed as p a r t  o f  the 

analy s is in the DEIS . After is suance of the DEI S , EIA comp leted an analys is 

of supply and demand for  1 9 7 9  and 1 9 8 0  (Analysis  Memorandum AM/ES / 7 9-1 2 ,  

Decemb er 8 ,  1 9 7 8 ,  a t tached t o  this volume o f  the EIS  a t  Ap pendix F ) whi ch 

the ERA is sued for  public corrnnent on Decemb er 1 5 ,  1 9 7 8  (43 F . R .  5 9 5 4 1 , 

December 2 1 , 1 9 7 8 ) . The new supply proj ec t ions t ake int o  account , among 

o ther things , the informa t ion received f rom the ref ining indus try as a r esul t 

o f  inquiries and r ef iner conferences conduc t ed in August and S ep t emb er 1 9 7 8 .  

Demand pro j ect ions in E IA ' s  analy s i s  d id not change f rom tho s e  g iven in the 

DEIS . 

A p o s s ible range o f  demand has b een developed in the Analys is Memorandum 

(Table I I I  B- 1 ) , and supply capab i l i t ies are analy zed f o r  various demand 

l evel s . Ref ining act ions r equired to supply this range o f  demand without  any 

change in EPA ' s  l ead phasedown schedul e  or altera t ion o f  i t s  ban on the us e o f  

manganese add i t ives (MMT ) i n  unl ead ed gasoline are s e t  o u t  in pro t o typical , 

but no t nec essarily all-inclusive , form .  Op t ions ava ilable to dome s t ic r e­

f iners to extend gasol ine supp l ies include h igher than usual utilization 

rates for gasol ine r ef ining equ ipment , use of manganese addit ives in l eaded 

grades , o c tane reduc t ions in leaded grades , increased imports of gaso l ine 

and gasol ine blendstocks , and o ther s imilar measures . The expecta t ion is 

tha t domes t ic r ef iners would exercise  these o p t ions rather than p ermi t  a 

shortage to develop . However , if  ac tual d emand reached the h igh end o f  the 

proj ected r ange and ref iners could no t or d id no t exercise  al l of the ava ilable 

o p t ions , a supply sho r t fall could develop . 

Therefore , for purposes o f  this E I S , an analys is will be provid ed o f  the 

po t en t ial price and environment al impacts of both supp ly/ demand balance and 

imbalance in o rder that the full range o f  po tent ial cons equences r esult ing 

f rom a supply shortfall following deregulat ion o f  mo tor gasol ine will be 

known . 
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III B- 1 Projected Demand 

The est imated d emand for mo tor eas o l ine in 1 9 80 under 

sel ec ted scenarios is shown in T a b l e  I I I  B - 1 .  The s e  ga so l i ne dema nds are 

o b t a i n e d  f r o m  the E I A  S h o r t - T e rm P e t r o l eum D e mand F o r e c a s t i ng Mo d e l  

( ST PDFM ) simulati ons , using t he th ree separate Data Re sour c e s , I n c . ( D R I ) ,  

fo r e c a s t s o f  growth i n  t h e  U . S .  ec on omy . T h e  CONTROL 0524 fore cast uses 

annual real GNP growth ra tes of 4 . 0 ,  3 . 6 ,  and 4 . 8  pe r c en t  in 1 9 78 , 1 9 7 9 ,  
( I I I -2 ) . � n d  1 9 8 0 , re s p ec t i ve l y , to d e r i ve the s h o r t  t e rm deman d . A hlgh 

economi c growth ca se ( O P T IM 05 25 ) p ro j e c t s an ann u al GNP g rowth rate  o f  4 . 4 ,  

4 . 0  and 5 . 0 ,  for  the years 19 7 8 ,  19 7 9  and 19 80 , resp ect ively , while a low econoMi c 

growth case (PE S S IM 0 5 2 4 )  approximates a GNP growth rate o f  3 . 1 ,  2 . 6  and 4 . 8  

respec t ively . 

T h e s e  e s t i m a t e s  a r e  a d j us t e d  f o r  s t r u c t ural c ha n ge s s u c h  as  

i nc reas ed new car e ffi ci ency , al terat i ons in composi t i ons o f  the c a r  f l e e t , 

the e f f e c t s  o f  d i e s e l i z a t i on o f  a porti on o f  the l i ght veh i cl e  fleet , and 

other energy c onserva t i on t rends , by u s e  o f  t h e  L i gh t D u t y  V e h i c l e  F u e l  

C o n s um p t i o n M o d e l , d e v e l o p e d  by the O f f i ce o f  P o l i cy a n d  E va l ua t i on , 

D i visi on of C onser vat i o n , o f  t h e  D e p a rtm ent o f  E n e r g y . ( I I I - 3 )  T h e  " h i gh 

c o n s e r v a t i o n s a v i n g s "  e s t imate was a r r i ve d  at  by as s um i n g  t h e  ST PDFM 

i nc orp orated new vehi c l e  fl eet e f f i c i e n cy t h r o ugh a c t u a l  p e r f o rmance of 

1 9 76 mod e l  year veh i cl e s  and ad just i ng for pro jected increased effi ciency 

in 1 980 . The " l ow conser vati on savings" e st imate was det ermi ned by m a k i n g  a 

s im i l a r  comparison assumi ng the STPDFM i ncorporated vehi cl e effi ciencies of 

t he 1 9 77 m odel year fl eet . No j udgments are made here as to whi ch i s  a m o r e  

likely case . * 

* F irms commen t ing quan t i t a t ively on th e demand analys is specif ied or 

r ef err ed to proj ec t ions o f  their own which in general fell in the mid 

t o  low po ints  o f  the E IA range . S ome comment s  also sugges ted tha t the 

EIA-proj ected range was too  h igh at both i t s  h i gh and low po ints . 

S ome comment er s  also sugges t ed that futur e demand be proj ected us ing 

later DRI s imula t ions con tain ing lower growth rates to reflect more 

recent Counc il o f  Economic Advi sers e s t imat es . As can be s een from 

Table I I I  B- 1 ,  gas o l ine d emand proj ect ions are not  overly s en s i t ive to 

r eal growth rat es . For ins tance , the d i f f erence in forecas t gas o l ine 

d emand der ived from the OPTIM 0 5 2 5 and PE S IM 0 5 2 4  s imulat ions is less 

than 1 00 MB /D . Incorpora t ing comment ers ' sugges t ions would resul t in 

even smaller d i f f erences . Furth ermore , to the ext ent that us ing the 

economic s imula t ions with the h igher growth rates resul t s  in h igher 
proj ec t ed demand , a cau t io us approach has b een taken . 
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The growth in motor gasoline demand through 1 9 80  will be accompanied 

by a steady shift in market shares (at the rate of one half percent per month) 

from the leaded to the unleaded grade . Du Pont estimates of respective market 

shares through 1 9 8 5  are as shown in Table B-2 . (III-I ) 

Similar estimates for U . S .  refinery output only would show unleaded 

gasoline to be about 1 percent higher than the figures shown in Table III B-2 

because gasoline imports are assumed to be entirely of the leaded regular 

grades . 

TABLE II I B- 1  ESTIMATES OF DEMAND FOR 
MOTOR GASOL INE UNDER VARYING ASSUMPT IONS AS TO 
VEHI CLE EFFI CIENCY AND ECONOMI C GROWTH 

(mi lli ons o f  barrels per day ) 

OPTIM 0525 CONTROL 0524 PESSIM 0524 
( high economi c (medium economi c ( low economic 

growth ) growth ) growth ) 

High Conserva t i on 7 . 662  7 . 628 7 . 58 4  
Case 

L ow Conservation 7 . 9 62 7 . 928 7 . 88 4  
Cas e 

Sour ce : Energy Information Administration estimates . 

N o t e : These estimates assume no increase in the real price of gasoline . 

That portion of the price increases estimated in this EIS which are not 
inflation-induced are so small as to have only a statistically insignificant 
impact on these demand figures, given the inelasticity of gasoline demand. 



1 977 

1 9 78 

1 9 79 

1 980 

1 98 1  

1 98 2  

1 98 3  

1 984 

1 98 5  

I l l- l l  

TABLE I I I  B- 2 ESTIMATED MARKET SHARES ( % )  O F  LEADED 
AND UNLEADED GRADES OF MOTOR GASO LINE THROUGH 1 98 5  

Unl eaded Leaded Regular Leaded Premi um 

25 . 3  59 . 4  1 5 . 4  

33 . 3  54 . 4  1 2 . 3 

4 1 . 2  49 . 1  9 . 7  

4 9 . 4  43 . 2  7 . 5  

56 . 9  37 . 4  5 . 6  

6 3 . 6  32 . 2  5 . 6  

69 . 2  27 . 7  3 .  1 

7 3 . 8  23 . 8  2 . 3  

77 . 5  20 . 8  1 . 7 

Source : Reference 11 1 - 1 .  
No t e :  The 1 9 80 shares in t h is tab l e  d if f er s l igh t ly f rom tho s e  used in the 

E IA Analys is Memorandum AM/ES / 7 9- 1 2  ( p . 30) , which are derived f rom 
E thyl Corpora t i on data . The differences are not s igni f icant . Ac t ual 
1 9 80  market shares will depend , in par t , on the l evel of c onserva t ion 
f rom fuel e f f ic iency which i s  achieved . The d if f erence between the 
h igh and low c ons ervat ion cas e could mod i fy the share s by as much as 
5 perc ent . 

Al though a t  l eas t three ref iners are now market ing an unleaded prem ium 

grade o f  gas o l ine , i t s  availab il ity and market penetrat ion has no t been 

exp l ic itly cons idered in this analys is be cause i t  i s  impos s ib le t o  det ermine 

the market penetration of premium unleaded gas o l ine dur ing the nex t  two year s . 

Publ ic comment s  ind icated that add i t ional ref iners intend t o  t e s t  market the 

produc t , and provided ind ividual ref iner s ' e s t ima t es of unleaded prem ium 

pene trat ion , b ut they d id no t provide a means by wh ich t o  e s t imat e  overall 

future market penetrat ion . 
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III  B-2  P roj ected Supply 

The es t imat ed supply o f  mo tor gaso l ine in 1 9 8 0  und er s elec t ed opt ions as 

used in the Analy s is Memorandum is shown in Table I II B-3 . Th ese supply estima t es 

ar e ob t a ined from an EIA mod el o f  the aggr egat e  U . S .  refining indu s try . The 

model employs t echnical data on refinery opera t ions from the B onner and Moore 

Ref inery and Petrochemical Mo del ing Sys t em  (RPMS ) , a compr eh ens ive mathemat ical 

representat ion o f  c rude o il distillat ion , downs t ream unit operations and p roduct 

blending which treats  the Uni ted S tates a s  a compos it e  o f  all refineries . A 

mor e  detailed descr ip t ion o f  t he methodology is g iv en in the Analy s is Memorandum 

at page 2 5 . 

The mo s t  s ignificant l imit a t ion on gasoline supp lies dur ing the next f ew 

years will b e  the ab ility o f  domes t ic r e f iners t o  produce suf f icient quan t it ies 

o f  high-oc tane blend ing s tock to  meet both the rapid ly increas ing demand for 

unl eaded gasoline and the need to  increase the oc t ane rating o f  the to tal gas­

o l ine pool to  rep lac e octane improvement f ormerly provided by lead and MMT 

add itives . Ref in er s  are a t t empt ing t o  dev elop subs t itutes for these add i t ives , 

but there is no assurance tha t they will b e  availab l e  o r  approved by EPA for 

s everal y ear s ,  and i t  is ther efore as sumed that increases in oc t ane rat ing mus t  

be ob tained primarily through upgrad ing present refinery process operat ions . 

Trends in U . S .  petroleum ref inery capacity , 1 9 7 6- 1 9 8 0 , are shown in 

Table III  B- 4 .  Th e t able shows an e s t imated growth in to t al refining capac i ty 

o f  almos t  8 percent between 1 9 7 7  and 1 98 0 , which falls in the mid-po int o f  the 

es t imated growth in gaso l ine demand ( e s t imated to range from about 6 to  1 1  

percen t )  dur ing the same perio d .  

However , crude o i l  d is t illat ion capacity is no t th e primary factor in 

l imit ing future gaso l ine suppl ies , s ince the gaso l ine y ield from crud e  o il will 

continue to decline,  as it has in r ecent years , as the U . S .  crude m ix b ecomes 

heavier and naphthas are l o s t  in mor e  s evere proces s ing . The key to meet ing 

s ignif icant increases in the d emand for suitab l e  grades of gasoline res t s  

primarily o n  g rowth in cat alyt ic reforming capac ity , augment ed b y  alkyla tion and 

isomer izat ion uni ts , where s uitable feed s tocks are available . 
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TABLE III B-3 . PROJECTED MOTOR GASOLINE SUPPLY - 1980 

A B C D E F 

E s t imat ed 
Product ion (MB /D) 7 1 62  7 2 6 5  7 2 8 4  7 4 54 7 6 62  7 6 62  

Opt ions 

C apac ity Utilization 
( perc en t )  9 2  9 4  9 2  9 4  9 4  9 2  

Increased MMT in 
leaded grades No No Yes Yes Yes No 

O ctane S having 
(L ead ed grades)  No No Yes Yes Yes No 

Two Unl eaded Grades No No No No Yes No 

Pool Lead Average 
( g/ gallon) . 5 9 . 5 9 . 5 9 . 5 9 . 5 9 1 . 2 0 
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( a )  
TABLE III  B- 4 .  TRENDS I N  U . S . PETROLEUM RE FINING CAPAC ITY , 1 9 7 6 -1 9 8 0  

(ME /D) 

PAD DI STRICT (b ) 
.l o t al uperating Crude 

Year I II III IV V Capac i t y  Capac i t y  Runs 

1 9 7 6  1 7 30 4 1 4 1  6 5 1 8  5 4 9  2 4 8 7  15 8 7 7  1 5 4 2 4  1 3 4 1 7  

19 7 7  1 8 0 7  4 17 5  7 0 7 8 5 65 2 7 6 3 1 6 7 8 2  1 6 3 8 7  1 4 6 0 8  

19 7 8
( c )  

1885  42 2 2  7 5 2 6  5 9 3  2 9 6 3  1 7 3 15 1 5 1 3 0  
( c ) 

1 9 7 9  1 9 6 3  4 2 8 0  7 7 9 7  6 0 4  3 0 2 8  1 7 6 7 2  15 905  

( c ) 
19 80 1 9 9 8  4 3 4 8  8082  6 10 3 0 6 3  18101 1 6 2 9 0  

Percent Growth 

1980  ove r 
19 7 7  10 . 6  4 . 1  14 . 2  8 . 0  10 . 9  7 . 9  1l . 5  

Source : "Trends in Re f inery Capac ity and Utilization" , O f fice o f  Oil  and 
Natural Gas Supp ly Deve lopment , U . S .  Dep ar tment of Energy , Washin gt on , 
D . C . , DOE / RA-00I0 ( 7 8 ) , Sept ember , 19 7 8 .  

( a )  Aver ages o f  January 1 capacity o f  the given year and January 1 capacity 
o f  t he following year . 

( b )  Pe t ro leum Administ rat ion for Defense (PAD) Distri ct s .  

( c )  Es t imated 
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C ataly t i c  reforming feedstocks are  primar ily s traight run , low-o ctane 

naphthas ob tained from crude o il d i s t illat ion . The catalyt ic reforming pro­

cess y ields reforma t e , wh ich is a h igh-o c tan e aromatic  s tream . This can b e  

blended into gas o l ine to  increas e t h e  o c tane ,  o r  processed further to  y ield 

b enzen e ,  tolu ene , and xyl enes , which are used as feed s tocks by the p etrochemical 

indus t ry .  Petrochemical r equirements  are es t imat ed to  be approximat ely 1 0  

percen t  o f  the to tal reforma t e  product ion . *  

Alkyla t ion f eeds tocks require supplies o f  LP gases ob tained 

f rom natural gas p rocessors , l igh t unsaturat ed by-produc t s  of the catalyt ic 

c racking process , and o th er l ight componen t s  produc ed in the ref inery . From 

these are synthes i zed a high-o ctane gasoline b l endstock called alkylat e .  

Isomer izat ion uni ts are relat ively expens iv e  operat ions wh ich are used t o  con­

vert normal ( s tra ight chain) al ipha t ic hydrocarbon component s to  h igh-o c tane 

isomer s , su itable f o r  b l endstocks to incr ease the octane number o f  the gasoline 

pool . 

Cataly t ic cracking , wh ich converts h eavi er gas o ils to  gasol ine , is the 

primary me t hod for increa s ing the y ield o f  gasoline.  In  this  process , mor e  

than 50 percent o f  the heavy o il f eedstock is conver t ed to  gasol ine fract ions 

with Res earch Octane Numb ers ( RON ) averaging about 9 2 , which are b l ended with 

r ef orma t es ,  alkylates , and naphtha s t r eams from o ther processes to  produce the 

various grades of gasolin e .  Unsaturated light hydrocarbons ( propylene , butylenes) 

produced as by-produc t s  in the cat alyt ic cracking process are one of the f eed­

stocks to  alkylat ion units . 

The s cheduled phas edown in use  of lead add it ives , effective October 1 ,  1 9 7 9 .  

and the prohib i t ion on use o f  MMT in unleaded gasoline effec t iv e  Septemb er 19 7 8 ,  

will force increas ed use o f  reformat es and alkylates in the overall gasoline 

pool , if present octane numb ers for unlead ed gasol ine and leaded r egular and 

premium grades are to be maint ained . The use o f  MMT does r emain as a pot ent ial 

o p t ion for increas ing t he octane of leaded gasoline by l imit ed amounts and has 

b een cons idered as a possible opt ion in the E IA analy s is . 

The average lead l evel in 1 9 78 and 1 97 9  is  assumed in EIA proj ect ions t o  

b e  about 1 . 2  grams p er gal lon o f  gas o l ine ( to tal l ead d iv ided b y  to tal gasoline 

* Th e petrochemi cal manufac turers sugges t ed that the Draft EIS  failed to account 
for the d ivers ion of aromatics to  the petrochemical indus t ry . To a large degree . 
ref iners are also petrochemi cal producers and i t  is  exp ected that such f irms will 
mee t  their own petrochemi cal f eed stock requirement s .  I t  is  also ant icipated that 
independent petrochemi cal producers will be able to  ob tain required feed s tock in 
a competitive market . 
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product ion) . This assump t ion is  based on continua t ion by the EPA o f  the 

waiver s o f  the 0 . 8  grams p er gal lon lead phasedown for about 75  p ercent of 

the refin ing industry unt il O ctob er 1 9 7 9 . The 1 9 8 0  supply s ituat ion is evalu­

a ted us ing the October 1 9 7 9  phas edown requirement for large refiners o f  0 . 5  

grams l ead p er gallon , with no wa iv ers granted after Octob er 1 9 7 9 . B ec ause 

of the small refiner exemp t ion , however , the effective indus try concentrat ion 

is  expected to  be 0 . 5 9 grams l ead p er gallon in 1 9 8 0 . ( 1 11-2)  

EIA proj ect ions o f  potent ial 1 9 80  supply ind ica t e  that the lowes t pro­

j ec t ion of 1 9 80  demand ( 7 . 58 4  mill ion B/D under the low economic growth , high 

conserva t ion case) can b e  met by t he ref ining indus try , g iven the expec t ed 

oct ane l evel s ,  full implemen tat ion o f  EPA l ead phas edown requirements  and the 

MMT b an ,  with no maj or incr eas e  in the l evel of gasoline impor t s  and with nor­

mal ref inery c apacity ut ilizat ion . At the highest proj ec t ion o f  potent ial 

d emand ( 7 . 9 6 2  million B / D  under a high economic growth ,  low cons ervat ion case) , 

the EIA analysis  shows that demand can b e  met , although octane shaving or in­

creased lead in l eaded gaso l ine would be required . *  

No twiths tanding these es t imat es that the ref ining indus try will l ikely 

have the capab il i ty to meet the full range o f  expec t ed gaso l ine d emand in 1 9 80 , 

the possib i l i ty o f  a supply shor tage does ex is t . For exampl e , unexpected re­

f inery breakdowns or f ir es could caus e  shor tag es . * *  It is  also p o s s ib l e ,  

espec ially under a deregulation al t ernat ive , that ins t ead o f  pushing refin ing 

capacity to  the limi t , r ef iners could correct a supply / demand imbalance by 

ra ising prices . Thus , for purpos es o f  det ermining po t ent ial environmental 

impact , this EIS will cons ider the p o s s ib i l i ty o f  a supply shor t fal l mad e up 

by price increases . Given cer tain as sump t ions about the fuel switching rate 

a t  var ious price d i f f eren t ials and about refiner s ' and marke t ers ' allocat ion 

* One maj or ref iner , in comment ing on the EIA analysis , s t ated that his f irm would 
have no troub le meet ing the 1980  ant i cipated demand , that the EIA analysis over­
s tates demand , and that the analysis  under s tates capacity . One supp lier of lead 
addit ives and s ome refiners commented that the high capacity u t i l i zat ion factors 
used f or downst ream processing uni t s  in the EIA analys is could not be sust ained , 
but o ther refiners indicated that such rates were a t t ainab le . O ther ref iners 
quest ioned the a t t ainabili ty of the as sumed average import rate of 300 MB /D , 
which we cont inue to  believe is valid given the fact that this level has been 
approached in the past for short period s . 

** Concern in DEIS comment s  was expressed over the recent act ion o f  She l l  to  restrict 
gasoline to 85  percent and the ac tual or p o t ent ial supply prob lems exper ienced by 
Conoco , Texaco and Ar co . These problems have been only t emporary , and serve to 
show the po tent ial for spot shortages in a t ight supp ly s i tuat ion , which in the 
case of Shell was induced by unexpectedly high demand for its premium unleaded 
grade , coup led with scheduled and unscheduled refinery shutdowns for maint enance . 
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o f  price increases be tween leaded and unleaded gasoline , a s  exp laine d in 

de tail in Chap ter IV,  Sect ion A- 3 ,  a supply shortfall o f  3 2 0 , 000 BID or more 

under the deregulat ion alternat ive could result in a s igni f icant increase in 

the price d if ferent ial and in f uel swi t ch ing . The incremental environmental 

impact of  such a shor t fall will therefore be analyzed in Chap ter IV . *  

The comment s  received on the Analys i s  Memorandum o f fered a variety o f  

views o n  the proj e cted ab ility o f  the ref ining industry to meet ant i cipated 

demand . The general ref iners that had done their own analys i s  cons idered 

demand if anything to be sligh t ly overs tated by E IA .  However , several refiners 

inaicated that if demand is as high as E IA ' s  high demand case , supp lies are 

not likely to be adequate even with the imp lementat ion of the op t ions avai lab le 

to the indus try , and that the only solut ion would be relaxat ion of the 

current lead phasedo� schedule . 

Two commen ters , Arco and Shell , no ted that the EIA supp ly and demand pro­

j ect i ons were based up on year-long averages and p o inted out that spo t  shortages 

could develop during the peak demand periods in the summer s  of 1 9 7 9  and 1980 . 

We rec ognize that i f  there are supply shortage s ,  they will be manifested during 

peak pe� iods . However ,  year- long averages are appropriate for analys i s  here , 

because i t  i s  expected that the indus try can manage peak per i od demands 

through inventory bui ldup s and drawdowns . Several commenters ind icated that 

the f orecas t s  of  demand would be more accurate i f , for examp le , personal con­

sump t ion exp end i tures rather than real nati onal income or the we ighted average 

of  full serve and self s erve prices rather than full serve only were used . 

There were many o ther comment s  o f  this type and all have been thoroughly re­

viewed . While we have found these commen t s  on the me thodology to be technically 

accurate in some cases , the data are no t available t o  incorp orate these 

suggested changes . In any event , the resul t s  o f  the analys i s  would not be 

sens i t ive to these fac t ors . 

* A larger supp ly short fall presumab ly could result in even larger price 
d i f ferentials and fuel swi tch ing , but , as will be shown in sub sequent 
d iscuss ion , exi s t ing data are no t suf fic iently sen s i t ive to determine 
increases in fue l swi t ching rates as the price dif ferent ial increases 
above 10  cents per gal lon . Thus , an emiss ions analys is of  impac t s  of  
supply sho r t falls caus ing price d if f eren t ials sub s tant ially in excess 
of  t en cents  i s  not p o s s ible . Any prolonged sho r t fall at such levels 
without reimpo s i t ion o f  contro l s  is unlikely , however , g iven the Presi­
dent ' s  au thority through Sep t emb er 1981  to reimpose contro l s  and the 
exi s t ence of  the recent ly-adop ted standby produc t price and allo cation 
regulat ion s .  
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The EIA supply balance is att ained by as suming the importat ion of  

increased volumes of  gasoline . The FTC in i t s  comment s  p o inted out that 

the importat ion of  gasoline , in the event of  a shor t f all , would raise 

retail pr ices even under controls far beyond tho se e s t imated in the DE I S  
for deregulat ion . We believe this comment i s  correct in indicating that 

prices will increase if  imports increas e ,  but the t o tal vo lumes available 

for import are s o  small comp ared to t o tal supp ly that we bel ieve the FTC 

has over s t ated the price effec t . 
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I I I  B - 3  Regional Variati ons 

T he U n i t e d  S t a t e s  re fi n i ng capac i t y  by P etroleum A dministrat i on 

for Defense ( P AD ) D i s trict and by state , January 1 ,  1 9 78 , is s hown i n  T a b l e  

I I I  B- 5 . T h i s  capa c i ty is highly concentrated i n  a few states and/ or large 

metro politan areas . Refi neries i n  Texas , Cal iforni a ,  Louisiana an d I l l i no i s  

a c c o un t  for almost 6 1  p e r c e nt o f  the t o t al capacity , whi l e  refi neries in 

P ennsyl vani a ,  NeH J ers ey,  Ohi o ,  I ndiana , Okl ahoma and Kans as acco u n t  for an 

additiona l 2 1 . 5  percent . 

M o re t h a n  40 per cent of the total U . S .  capac ity i s  in PAD District 

I I I , pr imar i l y  i n  t h e T e x a s -L o u i s i ana G u l f  C oa s t  A r ea . I n  a d d i t i on t o  

me e t i ng i ntradistrict needs , Gulf Coast re fi neries were desi gned to provide 

a s ubst antial p orti on o f  D i s tr i c t  I ( E a s t  C oa s t ) r e q ui r em e n t s  f o r  m o t or 

gasoli ne and dist il late fuel oil s .  

T a bl e I I I  B- 6 s hows the motor gasoline producti on by PAD District , 

i n  1 9 77 , a n d  t he ne t p i p e l i n e , b a r g e a n d  t a n k e r t r a n s p o r t  b e t w e e n  

D i s t r i c t s , p l u s  net import s ,  n e e d e d  t o  balance moto r  gasoline production 

with demand in each D i stri c t . 

R e f i n e r i e s i n  D i s t r i c t I ( E ast C oa s t ) s u p p l i e d  o n l y  about 3 1  

p er c e nt o f  t h e D i s t r i c t  requi rem e nts i n  1 9 77 . D i s t r i c t  I I I  r e fi n e ri e s  

s u p p l i ed 6 1  p e r c e n t  o f  D i s t r i c t I nee d s , whi l e  import s ,  p r imarily from 

re fi neri es i n  Puerto Rico and t he Vi rgi n  Is lands , supp l i e d  t h e  rema i n i n g  8 

percent . 

R e f i n e r i e s i n  D i s t r i c t I I  p r o d u c e d a b o u t  8 4  p e r cent o f  the 

District needs for m o t or ga s o li n e . Net i nt e r d i s t r i c t s u p p l i e s  r e c e i ved 

d i re c tly f ro m  D i s t r i c t I I I  we re a b o u t  1 0  p e r c e nt o f  the t o t a l . About 5 

per cent of t he needs were s uppli ed by net exchanges wi t h  D i s t r i c t  I ,  w h i l e  

n et shi pm e nt s t o  D i s t r i c t I V  re pre s e n t e d  about 1 percent of the District 

demand . 

M o t o r  ga s o l i ne pro d u c t i on and demand were ess ent ially i n  balance 

i n  District I V .  N et s hi pments of about 1 0  milli on barrels i nto the D i s t r i c t 

from D i s t r i c t I I  were o f fs et by pi p e l i ne m o vem e n t s  from D i s t ri ct IV to 

D i s trict V .  

R e f i n i n g  o u t p u t  i n  D i s t r i c t V m e e t s  a b o u t  9 4  p e r ce n t  o f  t h e  

D i s trict needs . In  additi on to t he receipts from D i strict IV , a n  a d d i t i o nal 

1 0  m i l l i on bar re l s  were rece i ved by pi pel i ne from D istrict III . Net imports 

amounted to 3 . 8  mi lli on barrel s , or about 1 per cent of the total needs . 
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TABLE III  B- 5 .  EST IMAT ED UNITED STATES  CRUDE-OIL REF I�I�G 
CAPACITY , BY STATE , AND PETROLEUM ADMIN I STRAT ION 
FOR DEFENS E DI STRICT , JA�mARY 1 ,  1 9 7 8  

P ennsylvania 

New Jersey 

Delaware 

New Yo rk 

Vi.rgin ia 

Maryland 

I l l ino i s  

Ohio 

Ind iana 

Okl ahoma 

Kans as 

Minnesota  

Kentucky 

Texas 

802  

644  

140  

1 0 7  

5 3  

29 

- 1 , 18 1  

5 9 0  

5 7 7  

548 

4 5 6  

2 1 8  

1 6 6  

- 4 , 5 9 7  

Louis iana - 2 , 0 9 8  

Mis s i s s ip p i  3 2 9  

Wyoming 

Utah 

Cal ifornia 

Washington 

Hawai i  

Alaska 

1 9 1  

1 5 8  

- 2 , 3 7 4  

3 8 2  

1 0 7  

9 6  

( Thousands o f  barrels p er day , �B / D )  

PAD DI STRICT 1 

PAD I I  

PAD I I I  

PAD I V  

PAD V 

Georgia 

Wes t Virginia 

New Hamp shire 

North Caro l ina 

Florida 

Michigan 

Missouri 

No rth Dako t a  

Tennes s ee 

Wisconsin 

Nebraska 

New Mexico 

Alabama 

Arkansas 

Mont ana 

Co l orado 

Orego n  

Arizona 

Nevada 

2 1  

20  

1 3  

1 2  

6 

- 1 5 2  

- 1 0 7  

59  

44  

40  

5 

- 1 1 6  

- 1 0 7  

6 3  

- 1 5 7  

6 6  

1 4  

6 

2 

U . S .  TOTAL 

Total 

1 , 8 4 7  

4 , 1 4 3  

7 , 310  

5 72 

2 , 9 81  

1 6 , 8 5 3  

Source : The O il and Gas Jo urna l , Vo l .  7 6 ,  No . 1 2 ,  March 20 , 1 9 7 8 . The 
Petro leum Pub l i shing Company , Tul s a , Oklahoma . 

Note : S t at es omi t te d  do not have re fi�eries . 
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TABLE I I I .  B- 6. MOTOR GASOLINE PRODUCT I ON ,  NET TRANSPORT , 
AND DEMAND BY PAD DI STRICT IN 1 9 7 7  

(mill ions o f  barr els �1MB ) 

Net 
Ref in ery 

Output 
P ip e l ine 
Trans port 

Re ceip ts 

Net Barge and 
Tanker Transport 

Re ceip t s  
_______________ �+ ( - L _ _  _ 

PAD ' D i s t r ict I 2 3 7 . 6  3 7 2 . 3  

PAD District  I I  7 6 9 . 6  96 . 0  

PAD District  I I I  1 , 0 65 . 5  ( 4 8 9 . 1) 

PAD D i s t rict IV 8 7 . 8  0 . 6  

PAD District  V 3 7 0 . 9  20 . 2  

TOTAL 2 , 5 6 7 . 4  0 . 0  

To tal in t erd i s t r i c t  movemen t s  o f  mo t o r  gaso l ine 
by barge and tanker 

Total in t erdis t r i c t  movemen t s  o f  mo t o r  gasoline 
by p ip e l ine 

+ (-.) 

17 2 . 0  

2 7 . 3  

( 1 9 9 . 6 ) 

0 . 3  

0 . 0  

To tal t ranspo rtat ion o f  mo t o r  gaso l ine by pipeline 

• inputs to p ip el ine 

$ del iveries 

� change in wo rking st o cks 

Net 
Impo r t s  

69 . 6  

1 . 3  

2 . 9  

3 . 8  

7 7  . 4  

Demand 

8 8 7 . 5  

8 9 4 . 2  

3 7 9 . 5  

8 8 . 4  

3 9 5 . 2  

2 , 644 . 8  

199 . 6  

6 2 5 . 7  

2 , 1 9 9 . 5  

2 , 2 00 . 7  

52 . 7  

Source : "Crude P e t ro l eum , P e t ro l eum Produc t s ,  and Natural Gas Liquid s , December , 1 9 7 7 , 
Energy Data Repo r t s . Energy Inf o rma t ion Admin i s t rat ion , U . S .  Depar tmen t o f  
Energy , May 1 1 ,  1 9 7 8 .  
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In 1 9 7 7 ,  p ipel ine movement s  o f  mo tor gasol ine from refineries to terminal s 

amounted to 2 , 200  mill ion barr el s ,  o f  which 6 2 5  mil l ion barrels were inter­

dis trict t ransfer s . Interd istrict movemen ts by barge and tanker from 

District III  ( Gulf Coast)  were an add it ional 200  mill ion barrel s . 

This large integrat ed transportation network , plus int rad istrict shipping 

by tank trucks from the r e f inery and p ipeline terminal , form a distribution 

system t o  meet spec ific local and regional need s .  

At the present time , s tate and Dis t rict demands for unleaded gasoline as 

a p ercent of total gasol ine d emand vary wid ely , ranging from almos t  5 0  p ercen t  

in t h e  District o f  C olumb ia to only 1 6  percent in Idaho . California and mos t  

o f  the states eas t o f  the Mis sissippi R iver are at o r  above the nat ional averag e .  

Greater agr icultural u s e  and higher truck p opulat ion as a fract ion o f  the t o tal 

vehicle populat ion are bel ieved to be the maj o r  factors accoun t ing for the low 

percentage consump t ion of unleaded gasoline in West Central , S outhwestern , 

Rocky Mountain , and Pacific Northwes t  states . 

Refiner ies in District IV are designed to operate on r egional crude o ils 

and t o  s erve r egional need s .  Low populat ion densities have enc ouraged the 

development of small r ef in er ies s erving l imited market areas . Deregulat ion 

should s ee a further growth o f  independent local refineries , b ecause  o f  their 

lower tr ansportat ion and distribut ion cost s .  
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III  B-4 Inves tment i n  New Fac ilit ies 

There was cons iderab le evidence presented in the o ral and written 

comments on the DEIS to t he effect  that the exi s tence o f  the present regula­

t ions was chil l ing inves tment in gaso l ine product ion fac i l i t ies . In view 

o f  these comment s ,  this sect ion i s  added to the E I S  to exam ine investmen t 

and investment needs . 

I t  has b een argu ed by s ome that the price c ontro l regulations will not 

hamp er increased inves tment in gasoline ref inery capac ity , s ince indus try 

to dat e has been able t o  keep up with the dramat i c  incr eas e s  in unl eaded 

gasoline demand d esp ite the ex i s t enc e o f  controls for the past several 

y ears . On the surface this would appear to be t ru e .  By comparing the clear 

pool o ctane of 1 9 7 3  ( s ummer = 8 7 . 9 ) to 1 9 7 7  ( summer = 88 . 0 ) , it can be s een 

that the d owns tr eam capac i ty needed t o  maintain oc tane levels has kept pace 

with the incr eased d emand for gaso l ine and the lead phas edown r equ iremen ts 

to date . Table III  B-7 compares 1 9 7 0  and 1 9 7 8  r ef inery capac it ies for 

var ious ref inery operat ions . I t  can be seen from this table that the oper­

ations r elated to gasoline have increased as r ef inery capacity in general 

has increased , whether by debott lenecking o r  by new cons truct ion ( thermal 

cracking , the exc ep t ion , is being replaced by mor e  effic ient cracking 

operations) . By thes e two measur es , inves tment in gaso l ine p roduct ion 

fac ilit ies would app ear on the surface to have no t been restr icted by 

r egulations . 

However , this analys is overlooks the ext ent t o  which the indu s try has 

to date been ab le to u t i l i z e  for the produc t ion of unlead ed gasol ine the 

gas o l ine refo rming capacity that was ins talled to make premium l eaded gaso­

l in e ,  demand for which has been falling s teadi ly s ince 1 9 7 2 . F igure I I I  B - 1  

presents a graph o f  t h e  sum o f  exp erienced or proj ected unl eaded and prem ium 

gas o l ine sales by year . I t  is evident from this chart that reforming capa­

c ity in the int erval 1 9 6 9  to 1 9 7 7  needed only to remain c onstant , because 

incr eas ed sales of unl eaded gas o l ine,  accompanied by d ecreas ing sales o f  

leaded premium gasol ine allowed equipment already i n  place t o  b e  used 

without further addi t i ons . (The reform ing capac ity growth shown in Table 

I I I  B- 7 therefore r epresents only about 2 y ears growth in r equired capac i ty ) . 
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TABLE I I I  B-7 . REFINERY GROWTH , 1 9 7 0- 1 97 8  

r.JJ r::: c.J c.J bJ) c.J c.J c.J :>-, 0 'M bJ) 'M r::: 'M bJ) 'M bJ) 'M bJ) .j..J r-I 'M .j..J r::: .j..J 'M .j..J r::: .j..J r::: .j..J r::: I 'M co .j..J :>-, 'M � e  :>-, I 'M :>-, I 'M :>-, I 'M co Q) c.J I=l co r-I �  r-I O � r-I 0 r::: r-I 0 .j..J r-I r::: '"d co H H co c.J co 0 co H c.J co H 'M co H co :>-' 0  ;:J p.. Q) Q) .j..J co .j..J 4-I .j..J '"d co .j..J '"d 4-1  .j..J '"d Q) � 'M H co ..c p.. co H co Q) co :>-, H co :>-, Q) co :>-, H r-I .j..J U U  E-" O  U U  U o::: u ::c u  u ::c o::: U ::C E-"  < 
MB/D ME l D  ME lD MElD MElD MElD MElD MElD 

Data for p lant s who se crude capacities have d ecreased* 

1 9 7 0  1 046  1 1 . 5 3 8 0 . 9  2 09 . 4  3 5  1 4  1 84 . 7  63 . 7  
1 9 7 8  4 7 2  0 2 03 . 8  1 02 . 2  0 0 1 2 8 . 1  2 2 . 5  
d ecrease 5 7 4  1 1 . 5 1 7 7  . 1  1 0 7 . 2  3 5  1 4  5 6 . 6  4 1 . 2 
% d ecrease 54 . 9  1 0 0  4 6 . 5  5 1 . 2 100 100 3 0 . 6 64 . 7  

Da ta for p lant s who se crud e capacities have remained the same* 

1 9 7 0  3 7 9  0 1 3 9 . 2  99 . 6  0 0 88 . 4  1 6 . 1 
1 9 7 8  3 7 9  0 1 3 9 . 2  9 5 . 0  0 0 1 2 8 . 8  2 5 . 5  
chang e 0 0 0 -4 . 6  0 0 +40 . 4  +9 . 4  
% 0 0 0 -4 . 6 2 0 0 +4 5 . 7  +58 . 4  

Data for p lant s who s e  crude capacities have increased o to 2 0%* 

1 9 7 0  4 9 1 2  9 8 . 6  1 8 1 1  1 06 2  2 5 6 . 9  1 1 9 . 7  8 9 2  3 1 2  
1 9 7 8  5368  4 0 . 3  1 8 80  1 2 7 1  3 09 . 9  1 9 4 . 7  1 2 5 0  3 3 5  
increase  4 5 6  - 5 8 . 3 69  2 09 53 . 0  7 5 . 0 3 5 8  23  
% increase 9 . 28 - 5 7 . 0  3 . 8  1 9 . 7  2 0 . 6  62 . 7  40 . 1  7 . 3 7 

Data for p lant s  who s e  crude capac i t i es have incr eas ed 2 0  t o  4 0%* 

1 9 70 2 1 8 6 1 9 . 3  8 9 3  4 4 6  59 . 2  1 2 4 . 5  506  1 4 7  
1 9 7 8  2 9 5 5  9 7 . 5  1 0 1 5  6 2 5  9 8 . 4  1 1 3 . 4  8 0 9  1 9 5  
incr eas e  7 6 9  - 1 . 7  1 2 2  1 7 9  3 9 . 2  -1 1 . 1  3 03 4 8  
% increase 3 5 . 2 - 1 . 7 1 3 . 7 4 0 . 1  66 . 2  - 8 . 9 2  59 . 9  3 2 . 7  

Data for plants whose crude capacities have increased more than 4 0%* 

1 9 7 0  3 2 7 7  2 2 . 9  1 052  7 3 1  2 2 1 . 3  5 5 . 8 7 3 5  1 8 6  
1 9 7 8  7 2 5 3  4 . 0  1 6 2 6  1 5 8 0  3 5 5 . 0 3 0 7 . 2  1 8 1 6  2 9 2  
increase 3 9 7 6  - 1 8 . 9  5 74 849  1 3 3 . 7  2 5 1 . 4 1 08 1  1 0 6  
% increase 1 2 1 . 3 - 82 . 5  5 4 . 6  1 1 6 . 1 60 . 4  4 50 . 5  1 4 7 . 1  5 7 . 0  

* Only plants  o f  2 0 , 000 BID  crude capacity o r  more wer e enter ed in th is 
analysis . 
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However , Figure III  B-1  also d emons trates the need for  s ignif ican t  

and c ont inuing inves tm en t  i n  increased reform ing capac ity far pas t the 

expected flatten ing of to tal (bo t h  l eaded and unleaded ) gas o l ine d emand 

in 1 98 2- 1 98 3 . Furth er , i t  illus t rates that the investmen t need s f or 

reforming capacity have j us t  begun and will s lope s teeply upward over the 

n ext f ive y ears or mo r e .  F inally , the r equiremen t s  of o c t ane improvement 

due t o  l ead phasedown ( an increase of 1 . S  oc tan e numb er (research) , as 

shown in App endix E) add further to inves tmen t  need s . In short , the in­

creases in downs tr eam gaso l ine r e f in ing capab ility that have b een mad e 

und er the p eriod o f  controls are small compared t o  the increases that mus t  

s t il l  b e  mad e  to meet unleaded gaso l ine demand int o  t h e  1 980 ' s .  

I t  has no t been p o s s ible t o  d emons tra t e  unequ ivocally that investmen t 

has been chilled by the regu la t ions . The ex trem�ly h igh down s tr eam cap a­

c i ty utilization o f  ref ineries in r ecen t  years ( 9 2  p ercen t  or more on a 

regular bas i s , which for many ref iner ies i s  the p ract ical l im i t  o f  capac ity )  

d emons t rates that inves tmen t  needs have no t b een sat i s f i ed i n  t he r ec ent 

past* , and proj ect ions o f  the future show a def inite  and s ignif i cant need 

for  further inves tment in refo rm ing capac i ty .  This is investment t he re turn 

on which canno t ,  und er curren t regulat ions , be passed through in gaso line 

p r ices . 

* I t  i s  no t p o s s ible t o  det ermine the ext ent to which capac i ty ext en s ioffi 
have been deferred due t o  regulat ions ; certainly the extreme inflation 
and int erest rat es o f  recen t  y ears have made maximum u s e  o f  exi s t ing 
equ ipment pref erab le to new inves tment . One ref iner in i t s  comment s indi cated 
that its recent inves tments in increased refining capac i ty were made in the 
expectat ion of  deregulat ion of gasoline . 
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III  C Consumer Fuel Swi tch ing B ehavior 

Mo s t  vehicles d e signed for unleaded gasoline have cataly t i c  conver­

t er s* for  emiss ions r educ t ion . The cataly s t  becomes p o isoned o r  inac t ive 

when lead is int roduced . If a s igni f i cant propor t ion of American motor i s t s  

wer e t o  engage in misfuel ing , the envi ronmental qual ity obj ec t ives intended 

to be achieved through int ro duction of  cataly t ic converters will not  b e  met . 

* As EPA pointed out in i t s  commen t s , there are a f ew vehicles that do 
no t have a cataly s t  but are cert i f i ed for unlead ed gas o l ine use b ecause  
o f  engine des ign charact er is t ics . 
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I II C-l Legal and Operat ional Aspec t s  o f  Fuel Switch ing . 

III  C-la Legal Aspec t s . Fuel swit ching on the part o f  a service 

stat ion propriet or , f leet owner , or h i s  emp loyees i s  illegal . EPA regu­

at ions state that 

After July 1 ,  1 9 7 4  no retailer or his employee or agent and 
after January 3 1 , 1 9 7 5  no wholesale purchaser-consumer or 
his  emp loyee or agent shall sel l , d i spense , or o f f er f or 
sale gaso line represented t o  be unleaded unless such 
gas o line mee ts the def ined requirements for unleaded gaso­
l ine in 8 0 . 2 (g ) ; nor shall he introduce , or cause or allow 
the introduc t ion o f  leaded gasoline int o  any motor vehicle 
which i s  labeled "unleaded gas o l ine only , "  or which is equip­
ped with a gasoline tank f i ller inlet which is des igned f or 
the introduc t ion of unleaded gas o l ine . ( 1 0  CFR 80 . 2 2 . ) .  

The maximum p enalty i s  $ 10 , 000 per violat ion . However ,  s i z e  o f  busi­

ness is c onsidered in the EPA procedures , and a retailer would generally 

be f ined a maximum o f  $ 1 , 000 f or violation . These regulat ions are d i f f i cult 

for EPA t o  enforce s ince there are app roximately 1 7 0 , 000 gasoline stat ions 

in t he U . S .  and half as  many again o ther retail gas ol ine outlet s . 

There is no Federal penalty for switching which applies t o  indiv idual 

motoris t s . S ome states and localities have laws p ertaining t o  swit ch ing . 

For example , New Jersey and s everal c i t ies have mandat ory vehicular inspec­

t ion p rograms in which emis sions are tested and those vehicles which d o  not 

meet s tandards mus t  be brought int o  compl iance .  Other states* have legis-

lat i on prohibit ing mod i f icat ion of p o llution c ontrol devices . In Wisconsin , 

f or exampl e ,  i t  i s  in violat ion o f  the law to make inoperative a motor ve­

hicle air p ollut ion c ontrol system .  As o f  this wr it ing there i s  no wide­

spread state prohibit ion agains t fuel switching by ind ividual motor i s t s . 

There are o ther sanc t ions which may app ly . For examp le , new vehicle war­

rant ies may become invalid i f  misfueling i s  detected , although the cost o f  

t es t ing a catalys t t o  det ermine i f  i t  was deact ivated b y  the int roduct ion 

o f  lead may cost the manufac turer more than replacement of  the catalyst . 

I I I  C-lb Mechanical Aspec t s . Vehicles equipped with catalyt ic con­

verters have restric ted fuel intake s which will permit introduct ion of ga so­

l ine f rom the narrow noz z le s  (0 . 840 inch) which d i spense unleaded gaso l ine . 

Regular or leaded gasol ine pumps are required t o  have wide noz z les ( 0 . 930  

* EPA l isted in its  comments that some 34 states  have laws p rohib i t ing 
fuel swit ch ing o r  operat ing a vehicle with deac t ivated emis s i on controls . 



1 1 1- 2 9  

inch ) which will not f it the f uel intakes o f  vehicles desi gned for un­

leaded gas o l ine . In order to mis f uel , the fuel intake mus t  be mod if ied , 

o r  the mo torist mus t  use an adapter ( funnel-like device ) , the regular 

noz z le on the leaded gasoline pump mus t be narrowed , or the tank mus t be 

f il led in s ome other manifestly inconvenient fashion . 

I I I  C-lc Operat i onal D isadvantage of Misfueling.  It i s  bel ieved 

two c onsecut ive misfueling s can cause the permanent p o ison ing of the 

catalyst . In addi t ion t o  increased emis s ions o f  hydrocarbons and carbon 

monoxide , misfueling caus es lead buildup on spark p lugs and valves and 

consequent d etuning . One misfuel ing will cause some temporary loss  in ef­

f e c t iveness o f  t he catalyst , but  will  ordinari ly not result in permanent 

deac t ivat ion . 

I I I  C-ld Operational Advantage o f  Mis fuel ing . Leaded regular gaso­

l ine usually c o s t s  mo torists  less than unleaded regular gasol ine and , b e­

cause o f  i t s  h igher o ctane value , may reduce engine knocking and other 

p roblems such as run-on (dieseling ) . * 

III  C-2 Consumer Mo t ivations 

Prior t o  the 1975  model year o f  aut omobiles and light t rucks in the 

U . S . , c onsumers c ould respond t o  the price/performance dec i s i on in a direct 

and predic table way with no consi dera t ion for legality and l i t t le concern 

f o r  impac t on environmental quali ty . Consumers could improve vehicular per­

f ormance s imply by p urchasing a higher grade (octane ) o f  gasoline at a 

premium p r ice . 

This sect ion i s  c oncerned with consumer mot ivation and the dec i s i on t o  

purcha se unleaded o r  leaded gasoline . The decision whethe r  t o  switch fuel 

i s  embedded in a series of  o ther decisions the gasoline consumer mus t  make 

and cannot be c ouched s imp ly in terms o f  p r ice o f  fuel or perceived quality 

of performance .  Theref ore , the general p henomenon of gasol ine purchasing 

behavior is addres sed f ir s t . Secondly , the sp ecific case of fuel swit ching 

i s  c onsidere d .  

I I I  C-2a The Consumer ' s  Gas ol ine P urchase .  Consumer behavior i s  not 

set . Consumer s  can and d o  express changing pref erences at the market place . 

* The DE I S  also s tated that he s itation and hard s tar t in� may result 
f rom the use o f  unleaded gasol ine , which i s , accord ing to EPA ' s comments , 
not l ikely true , even though some motorists  believe i t . 



1 1 1- 30 

Consumer behavior , however , i s  patt erned : people establ i sh patt erns 

o f  behavior which preclude confront ing rout ine s ituat ions with new de­

c i s ions . Purchase o f  gaso l ine i s  a case in p o int . Many peop l e  t end t o  

purchase gasoline routinely , and to establish pat t erns o f  purcha s e .  

Fac tors which ent er i n t o  the gasol ine purchase decis ion are many . 

Gasoline purchasing i s  a weekly or more f requent o ccurrence for  many 

motorist s .  Driving routes are set by the trip t o  work and return , and 

for  shopp ing . * People t end t o  es tablish patterns o f  gaso l ine purchases 

based upon convenience or acce s s ibility along f requent ly t raveled routes . 

Brand select ion and loyal ty are factors . Advert i s ing o f  brands t end s 

t o  establ ish in c onsumers ' minds an ident ity o f  brand name s with o ther 

factors such as quali ty ,  performance , dependability , s ervice and pr ice . 

Brand select ion , c onvenience and def erred cash out lay come t ogether when 

o il c ompany credit cards are used as a form o f  payment . 

Personal considerat ions enter into the gasoline purchase dec i s i on . 

People may purchase gasol ine from a certain retai ler because of  past or 

ant i c ipated fut ure t ransac t ions . Gaso line may be purchased at a par t i cular 

outlet because of services o f f ered by the retailer , such as t ire repairs 

and chang ing , mechanical work or emergency service . 

Type o f  service o f f ered at the retail out let i s  a cons iderat ion in 

retail gaso l ine purchase . Some outlets  o f f er full s ervice , some o f f er 

l imit ed service , and s ome o f f er self-service . Others o f f er a cho ice o f  

service typ e ,  ranging from full t o  self-service , the so-called s p l i t  i s land 

approach . 

The several factors whi ch ent er the gaso line purchase decision have 

d i f f eren t  p r io r i ties for  d i f f erent p eople . Clearly , any one fac tor does 

not predominate . Certain p eople purchase primar i ly because o f  brand loy­

alty , o t hers because of price , some for convenience , o thers for s ervice , 

and some for  a combination o f  factors . And where one factor p redominates 

for an individual ,  o ther factors are also involved . In the highly comp e­

t i t ive retail gasoline market it becomes inconvenient to go t o o  far out o f  

one ' s  way t o  purchase strictly for price , brand , service o r  o ther s ingle 

f ac t or . 

* California comment ed that gasoline purchases are det ermined p r imarily 
by hab i tual driving routes . 
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Whe n  a mo t o r i s t  pul l s  i nto a retail gasoline outlet to re fuel , a 

varied s et o f  fac tors come i nto pla y ,  a s er i e s  o f  t rade- o f fs have b e e n  

made , and have been i ncorporated i �to the behavi or . 

T he i n tr o duc ti on o f  t he cat a l y t i c  con v e r t e r a n d  c o n c o m i t a n t  

vehi cu l ar and l e gal r e q u i reme n t s  f o r  u n l eaded fue l have added a level of 

comple xity to consumer gasoli ne pur chase d e c i s i o n-ma ki n g .  T he d e c i s i o n  t o  

swi t c h  o r  not t o  swi t ch f rom un l ea d e d  t o  leaded i s  ci rcumscribed b y  thi s 

pri or s et of decisions and c i r cumst a n ce s , and m u s t  be c o n s i d e re d wi t hi n  

that context . 

I I I  C - 2b The D e c i s i o n  t o  Swi t c h  o r  N o t  t o  Swi t c h . The primary 

c o n s um er m o t i va t i n g  fac t o rs whi ch bear o n  c o n t i n u e d  u s e  o f  u n l e a d e d  

gaso l i ne i n  catal yt i c- equi pped veh i cl es or sw i t c h i ng to leaded fuel are 

legal consi derations , envi ronment al c o n c e r n , p e r forman c e - o f  the v e hi c l e , 

and pr i ce o f  the produc t .  Another item , not ne ce ssarily a motivating fac tor 

but one whi ch needs to be considere d ,  is cons umer confusion .  

�egal C o n s i d e r a t i o n s . 5 eha vi or withi n the confines of the l aw is 

more wi despread when t he l aw i s  p er c e i v ed as b e i n g  reasonable and f ai r ,  

e q ua l l y  a p p l i ca b l e  t o  al l ,  a n d  i n  b o t h  the i n d i vi dua l and co l l e c t i ve 

' i nterest . Import ant are per ceived cons equences of t he acti on , bot'h i n  t erms 

of s a n c t i ons wh i ch may be levi ed , and in terms of perce ived damage or harm 

to s elf or ot hers as a consequence of vi olati on . Al s o ,  t h e  e x t e n t  to w h i c h  

o t hers ad here to and voi ce appro val o f  the rul e is important i n  det ermining 

behavior . Last , t he possi bili ty of detecti on plays a rol e .  

T he l e ga l i t i e s  o f  s w i t ch i n g  from un l ea d e d  to l e a d e d  ga s o l i ne 

cont a i n  c e rt a i n  fac t o rs : t he r e t a i l e r  i s  l i a b l e for a pe nal t y  b u t  t h e  

m o t o r i s t  i s  not . T he re gu l a t i on pl aces  the re tail er and his employees i n  

t he p o s i t i o n  o f  p o l i ci n g  m o tor i s t s  w h o  e i t h e r  r e q u e s t  l e a d e d  t o  b e  

i nt r o d u c e d  i nto veh i cles re qui ring unleaded gasol ine , o r  those who actual ly 

a t tempt to do so at s e l f - s e r v i c e p um p s . T h e r e are two a n t i c i p a t e d  

consequences o f  the re gul ati on as it pre sent ly stands . 

Some retail outl ets will actively guard against �is fueli n g , and d o  

s o  a t  t h e  r i s k  o f  l os i ng the bus i ne s s  o f  mot o r i s t s  wh o demand l e a d e d  
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gaso line in vehicles labeled for unleaded only . Other retail outlets wil l ,  

i f  not ac t ively engaged i n  the prac t ice , condone misfue l ing s o  a s  t o  not 

lose cus tomer s . 

Motor i s t s  are l ikely to be confused by and may tend to disregard a 

rule whi ch ,  in effec t ,  p rohibi t s  the sale but not the purchase o f  a pro­

duc t .  Therefore , the decis ion by a mot orist  who i s  mot ivated t o  misfuel 

i s  not l ikely t o  be over ly influenced by the regulation prohibit ing intro­

duction of leaded gaso line into vehic les with catalyt ic c onvert er s . But 

the admonit ion on the label near the fuel intake stat ing "unl ead ed gasoline 

only" i s  a reminder enough t o  tho s e  who are not mot ivat ed t o  switch from 

unleaded to leaded . 

Environmen tal Concern . Nat ionwide introduct ion of the catalytic con­

verter and the unleaded gasoline requirement are des igned to meet environ­

mental obj ective s .  The extent t o  whi ch the environmental obj ectives are 

to be met d epends on individual conformity to the unleaded fuel requirement . 

The success o f  the Nat ion ' s  p rogram to c ontrol vehicular air p ol lutant s i s  

contingent upon refue ling d ec i s i ons b y  individual motor i s t s . I f  mot or i s t s  

comp ly ,  the environmental obj ectives w i l l  be me t .  However ,  EPA o f f i c ials 

have e s t imated that emi s s i ons from the catalys t-equipped f leet will increase 

an e s t imat ed 30 to 70 p ercent i f  1 0  pe rcent o f  the mot or i s t s  mis fuel . ( I I I-S )  

Direct environmental incent ive for motorists  t o  cont inue use o f  unleaded 

gasoline is lacking for  two reasons . The types and amounts o f  emis s ions 

controlled by catalyt ic c onverters are not visible , s o  immediate environ­

mental feedback of the effects  of p roper or improper f ueling is lacking . 

Lack o f  perceiveable feedback is also impor tant in that o thers cannot tell 

i f  a mo torist has mis fueled a vehicle , one can be a " secret swi tcher" and 

be unde tected (excep t , p erhap s , in the f ew j ur i sdict ions requiring emis s ions 

inspect ion) . 

The second reason f or lack o f  direct environmental incent ive t o  con­

t inued use of unleaded fuel is that each individual motorist is only one 

of many and therefore may not cons ider his individual behavior to have a 

s igni f icant impact on the environment .  

Perf ormance o f  the Vehicle . There were numerous c omments received on 

the Draf t  EIS to the ef fect that late model vehicles suf f er performance 
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problems with unleaded regular gasoline , which has a lower o ctane rat ing 

than regular leaded gasoline . Even o f f  the p roduction l i ne , s ome f raction 

o f  vehicles suffer performance problems using the marketed unleaded gasoline . 

As vehicles age , the f rac t ion o f  vehicles with performance p rob lems increase s ,  

with octane requirement s  increas ing until about 1 7 , 00 0  miles . 

Vehicular performance i s  o f  h igh priori ty t o  Amer ican mot oris t s . Any 

p roblem o f  dif f icult starting , stalling , hesitat i on ,  knocking o r  d iese ling 

is likely to result in a search on the part of the mo torist for  a s olution . 

In the search f or a s o lu t ion,  the mo torist has several op tions , inc lud ing 
* 

changing brands of  gasoline , getting an engine tune-up , "detuning , "  s eeking 

higher o ctane unleaded gasoline , or swit ch ing to leaded gasoline . 

Motoris t s  may foll ow a sequence o f  options . If performance suff ers , 

it is c onvenient t o  change brand s o r  grades on a trial basis t o  det ermine 

the effec t s . Then , if poor performance cont inue s ,  the motorist may have the 

vehic le mechanically inspected and tuned . Alternatively , the vehic le may be 

detuned , o r  the mot orist may s eek premium unleaded gaso line , available at 

l imited locat ions in s ome areas . 

At s ome p o int in the s equence o f  the dec ision-making process swit ching 

may occur , but switching generally cannot be an impulse dec i s ion . Switching 

involves modif ication of the gas oline tank intake , pur chase of an adap t er 

o r  f unnel ,  o r  f i�ding a leaded pump with a narrow noz z le . 

The swit ch f rom unleaded t o  leaded gasoline may o r  may not improve 

vehicular performance . But from two up to s everal tankfuls o f  leaded gaso­

line will deac t ivate the catalytic convert e r .  Even if a mot orist f ind s 

that performance is not improved and returns t o  c ont inued use o f  unleaded 

gasoline , the converter may have been permanent ly poisoned . And it is 

p o s s ible that t he mot ivat ion in the initial switching may be f or performance 

but c ontinued misfueling may be for  reason of price . 

Pr ice o f  the Produc t . The current average price diff erential between 

un1.eaded and leaded gasoline in the U .  S .  is appr oximately 4 . 4  cents  per 

gallon for full serve and 5 . 2  cents per gallon f or self-serve (DOE Month ly 

Energy Report , December 19 7 � , prel iminary f igure s )  but the 

* Retarding of the spark to reduce knocking at the expense of accelerat i on 
ab i lity . This result s in a concomi tant reduc tion in fuel economy . 
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d i f f eren t ial varies f rom s ta t ion t o  s tation .  (The Center for Aut o  Safety 

que s t ioned t he Draf t EIS f i gures on what the present d i f feren t ial i s  and 

p rovided its  own survey data f or the Washingt on , D .  C .  area plus national 

f igures p rovided by the Lundb erg Survey . The Draft ' s  f igures , as updated 

here , have b een det ermined by a random survey o f  re tail dealers t hroughout 

t he count ry on a regular basis by DOE ' s  Energy Inf o rmat ion Adminis t rat ion 

and are c onsidered by that agency to be more stat i s t ically reliable than 

any o ther survey data currently available . The s t andard deviat ion in the 

differential among s tat ions i s  approximately 1 . 9  cent s p er gallon ; that i s , 

66 percent of  the stat ions have dif feren t ials in t he range f rom 2 . 5  t o  6 . 3  

c en t s  p er gallon . At the ext remes , both negat ive d i f f erentials and d i f f er­

ent ials as high as 14 cen t s  have been ob served . 

At a 4 . 4  c ents per gallon dif ferential , the mo t o r i s t  who drives 10 , 000 

miles per year in a vehicle which obtains 1 4  miles per gallon will pay ap ­

proximat ely $ 3 1  more t o  use unleaded gasoline . * But motori s t s  thinking in 

p ercentage t erms may attach greater eignif icance t o  the differenc e . 

The purchasers who set the highest p r iority on price in their gasoline 

purchas ing decision are of three types . First  are those who are willing t o  

pay only the lowes t price f o r  fuel . People who do s o  will almo s t  surely mis­

fuel , s ince leaded gasol ine c o s t s  les s than unleaded . Second are t hose who 

s eek the lowes t  pr ice within mechanical constraint s ,  and third are those 

who seek the lowes t  price within regulatory cons traint s .  The people in the 

las t group will be unwil l ing to adapt the f uel intake restrictor and will 

seek only the lowe s t  price of  unleaded gasoline . Price conscious consumers 

with environmental concern also fall in thi s cat egory . 

EPA commented that consumers will be inf luenced in their fuel 

swi t ch ing behavior by the price of gaso line breaking through the 

" decade points" -- that is , when it exceeds 7 0  cents , 80  cent s , 

etc . The argument is that such breakthroughs will create the 

p sycho logical appearance for consumers of a higher leaded /unleaded 

differential than will actually exis t ,  thus caus ing a higher fuel 

swit ching rat e .  I f  there i s  such an effec t , i t  i s  impossible t o  

quantify . It  might also be noted that the decade-po int p sychology , 

i f  i t  exi s t s , could work b o th ways . Dealers would als o be reluc tant 

t o  break t he decade points when they raise prices , thus perhap s 

t emporarily keep ing the price lower than i t  would o therwise b e .  

* The Center for  Auto Safety ref erred t o  a So ciety o f  Au tomo t ive Engineers 
paper whi ch cites maintenance benef i t s  o f  5¢  per gallon for the use of 
unleaded gasoline , a benef i t  which exceeds the cost . 
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Consumer Confus ion . Consumers may b e  s omewhat confused by the i s sues 

surrounding introdu c t i on and use of  unleaded gasoline . Unleaded gaso l ine 

cos t s  more t han leaded , and s ome consumers may think of it as a premium 

quality grade o f  gasol ine f or this reason alone , even t hough leaded gasol ine 

may imp rove vehicular p erformance . 

Engine manufact ur ers indicate i t  i s  ac cep table t o  use unleaded gas o line 

in an engine designed f or the leaded produc t , as l ong as an o ccas ional tank­

ful o f  leaded gasoline i s  also used to lubricate the valves . Consumers may 

also believe the reverse t o  b e  t rue . 

I t  i s  suspected that the "noise" factor in the data i s  high wit h  

respect t o  misfueling , s ince t h e  considerat ion o f  p r ic e ,  performance , 

legality  and environmental consequence have been left t o  each ind ividual 

mot o r i s t  in the Uni t ed S t ates to comprehend and work out . 

III  C) Composite  Model Development 

Fuel swi t ch ing behavior i s  a funct ion o f  the price o f  fuel , of  vehicle 

age , and o f  vehicle performance . The results  obtained here are based en­

t ir ely on the f indings o f  the fo llowing * :  
o 

o 

o 

o 

o 

o 

o 

o 

Environmental Protect i on Agency (EPA) , Mobile S ource Enf orce­

ment D ivis ion ' s  "Fuel Swit ching Analysis " ( II I-6 ) 

General Mo tors Corporat ion , "Fuel Usage Survey,, (III-7 ) 

Exxon Company , "Fuel Swi t ching Test S tudy, , ( I I I-S ') 

Canad i an Air Pollu t i on Control Directorat e ' s  s tudy o f  fuel 

swi t ching ( 1 11-9)  

New Jer s ey Depar tment o f  Transpor tation ' s  s tudy o f  f uel 

t ank int akes ( I I I-9 )  

California Air Res ources Board ' s  s tudy o f  fuel swit ch ing ( I II-9)  

Amoco ' s  que s t i onnaire s t udy o f  fuel swit ch ing ( I I I-lO)  

EPA ' s "Analys i s  of the Factors Lead ing t o  t he Use of Leaded 

Gas o l ine in Aut omob iles Requiring Unleaded Gasoline , , ( II I-ll) . 

In l ine with the obj ectives o f  this EIS , the f indings o f  t he above­

men ti oned s tudies have b een examined and the informa t ion which addresses 

* The S tate of  Oregon brought t o  our a tt ent ion that i t  has surveyed veh icles 
inspec ted in Portland ' s  mandatory inspect ion program and found that two percent 
of the vehicles had b een tamp ered with in a '.-lay that would facili tate fuel 
swi t ch ing . Because the tampering rate may be much less than the fuel swi t ch ing 
rate , and because the study was conf ined only to one me tropo li t an area , we have 
no t used i t  as a means o f  determining na t ional fuel swit ching rates . 
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mos t  d irec t ly and thoroughly the que s t ions considered here have been aggre­

gated and used in formulat ing the resul t s .  Before cons idering those resul t s , 

the basic results  and info rmat ion available f rom each o f  the above s tudies 

should be enumerated . 

EPA ' s Mobile Source Enforcement Division has been engaged in a con t inu­

ing survey of the refueling p rac t ices of mo toris t s  in almo s t  every state in 

the U .  S .  for approximately the last year . Besides observing the inc idence 

of fuel switching , informat ion was also gathered on the relat ive fuel prices , 

on the grade o f  leaded ga soline t o  which t he switch wa s made , and on whether 

the swit ching was o ccurring a t  self-serve or full-s erve fuel pump s . The 

basic results  of t hi s  EPA s t udy , based on the observa t ion of app roximat ely 

1 , 0 0 0  unleaded vehicles ( that is , vehic les equipped wit h  catalytic conver­

ters ) , are t ha t  fuel swi tching occurs at a rate o f  approximately 1 0  percent 

( that i s , one in every t en unleaded vehicles observed refueled with leaded 

fuel )  and that there does not seem to be any s t rong relat i onship be tween 

the fuel swit ching rate and the price d i fferent ial between unleaded and 

l ead ed fue l . ( 1 1 1- 6 )  
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Recently , t he G eneral Motors Corporation also c onduc ted a s t udy o f  

veh i c l e  re fue l i ngs . I n f o rmat i on was obtained on not only the rate o f  fuel 

sw i t c h i n g  but a l s o  on s u ch t h i n g s  as t h e  y e a r  o f  m a n u f a c t u r e  o f  t h e  

veh i c l e , t h e  mi l e s dr iven by the veh i cl e ,  the condit ion o f  the fi ll er neck 

re s tr i c tors , t he fuel pr i ces , a nd t he grade o f  fuel to w h i c h  a m o tor i s t  

swi t ch e d . This st udy was done only at self-servi ce pumps and was re str i cted 

to l a t e  m o d e l  ( 1 9 1 5 - 1 9 1 8 ) G en e ral Mo tors v e hi c l e s . The r e s u l t s  d i f f e r  

gr e a t l y  from t h e  E P A  s t u dy . P r imar i ly , t h e y  are t hat the fuel switching 

rate i s  a pp r o x ima t e l y 2 p er c ent , t hat t he re s e e m s  t o  b e  a w e a k  ( n o t  

s t a t i s t i cally supportable ) posi t ive relat i onship between the fuel switch ing 

rate and t he pr i ce d i fferential between unleaded and l e a d e d  fu e l , a n d  t hat 

t h e r e  appears to be a s t r o ng relat i onshi p  between the fue l swi t ching rate 

a n d  v e h i c l e  a g e . T h e s e  f i n d i n g s a r e  b a s e d  o n  t h e  o b s e r v a t i o n o f  

appro ximately 1 , 20 0  unleaded veh i cles . ( 1 11-1 ) 

The Exxon Company d id a s tudy on fuel swi tching which was s imi lar in 

some ways to the previous ly ci ted EPA study . However , only a brief summary of  

the analy s i s  i s  ava ilab l e  for this repor t . Ob servat ions were made of  approxi­

mat e ly 2 , 7 00 vehicles which refue led at Exxon s tat ions , mo s t  of which were self 

serve only , in nine c i t ies . At each observat ion the veh icle regis tration and 

the typ e of fuel purchased was noted . The re8is trat ion was che cked with the 

stat e ' s  Depar tmen t of Mo tor Vehic les to a s cert a in the vehicle ' s  make , model , 

and ( some t imes )  eng ine s i ze so  that the fuel requirements for the observed 

vehicle could be deduc ed . Having done thi s , the unleaded vehicles were ident if ied 

and the fuel swit ching rate was estima ted by det ermining how many unleaded veh icles 

had been obs erved buying leaded fue l .  There are a f ew p o s s ibly serious problems 

c oncerning the misident if icat ion of a veh icle which might be as sociated with a 

samp l ing proc edure such as this . ( See the later discuss ion of the above EPA st udy 

for some of these prob lems . )  

The Exxon study e s t ima ted the fuel swi tching rate t o  be 10 ± 2 per cent 
'k 

with 90 percent confidence . No informa t ion is  avai lab le on the price different ial 

between unleaded and l eaded fue l s , on the age of  the obs erved vehicles ,  or on 

s t eps taken by the Exxon Company to avo id or correct for any mi s ident if icat ion 
( I I I- 8 ) problems . 

* Note : The 2 per cent range imp lies that on the order of  6 00 unleaded vehic les 
Here observed . 
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I n  add i t ion t o  the three above-ment ioned s tud ie s , sketchy resul t s  f rom 

three o ther observa t i onal surveys have been c ons idered . These surveys with 
. (III- 9 ) their resul t s  are the followlng : 

o 

o 

o 

The Canad ian Air Po llut ion Control D irectorate observed 1 , 666  

unleaded vehicles in seven Canad ian c i t ies . Unleaded vehicles 

were identified by unleaded fuel markers on the d ashboard and 

by the fuel intake . Before observing at a given s ta t ion , t he 

s ta t ion manager ' s  p ermi s s i on was obtained . The result s  indi­

cate that the fuel switching rate i s  approxima t ely 6 . 7  p ercent 

and that this rate may b e  higher for o lder vehicles . 

The New Jersey Dep ar tment o f  Transp ortat ion obs erved the fuel 

intakes of app roxima t ely 1 , 80 0  catalyst -equipped vehicles and 

f ound only 3 vehicles t o  have been modi f ied . This may ind i­

cate that not many drivers o f  unleaded vehicles are altering 

their fuel intakes to accommodate the larger leaded fuel 

nozz les in s tates prohib i t ing such a c t i ons and enforc ing such 

requirements . In turn , this result might then indicate that 

the fuel switch ing rate i s  also l ow in those s tates . Reliable 

e s t imat es of the t rue fuel swit ch ing rate are , o f  course , im­

possible given only this ske t chy informat ion . 

A s tudy by the California Air Resources Board est imates the 

rat e  of fuel swit ching to be 3 . 4  percent . 

III C-3a Contempo rary Survey S tudies . In cont ras t t o  these observa­

t ional s tud ies , a second type of s tudy cons idered in this report is the 

quest i onnaire survey s tudy . Two s tudies of this kind were cons id ered . 

The Sobotka Survey 

The recen t ly comp leted EPA-sponsored s tudy by Sobo tka and Co . ,  Inc . 

and Market Fac t s , Inc . (hereaf t er the Sobotka Survey ) on fuel swi t ching 

was c ons idered in the DEI S and was rej ected for  use in preference for  

o t her , pump observed data . EPA s trongly urged the S obotka s tudy resul t s  

t o  be c onsidered in t h e  f inal EIS . Ac cord ingly , a c omplete descript ion 
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o f  t h e  Sobotka s tudy is included . The price sens it ive fuel swit ching­

data from self-rep or t ed ac tual behavior of the survey are used in the de­

velopment of the p rice sens i t ive fuel switching rates for the E I S  analy ses . 

However ,  for the reasons described below ,  we considered the proj ected be­

havior data from the t rade-off  analysis of  the Sobotka s tudy unusable in 

the analys i s .  

The rep o r t  cons i s t s  o f  r esult s from two surveys .  Both surveys are 

from subsamples of the Market Fac t s ' panel of  6 5 , 00 0  households "broadly 

representat ive of the cont inental United S tates populat ion who have agreed 

t o  part icipat e in mail surveys f rom t ime to t ime . "  This d i scu s sion c on­

s iders the two survey s , in turn . 

S tudy 1 :  " S ens i t ive Ques t ion . "  The f ir s t  survey was a mailing t o  

1 , 00 0  p anel members from which 8 0 0  responses were received . O f  the 800  

returns , 3 0 7  r eported owning a pos t-1 9 7 4  automob ile with a catalYLic 

conver ter . 

A " s ensitive" ques t ion regarding fuel swit ching was designed s o  that 

respondent who owned catalyst equipped vehicles were no t f orced to reveal 

whether or not t hey had misfueled their vehicle ; rather , responden t s  could 

answer either one of two que s ti ons , one of  which asked whether the respond­

ent had fuel switched and the o ther asked an ent ir ely unrelated question .  

Then , through statist ical eliminat ion o f  the answer t o  the irrelevant 

ques t ion , analys t s  e s t imat ed t ha t  1 3 . 7  percen t  of the respondents had mis­

fueled two or more t ime s . Ninety p ercent conf idence limi t s  were given as 

5 . 9% and 2 1 .  5 % .  

S tudy 2 :  Self-Repor ted Actual and Proj ec t ed Behavior . The second survey 

was designed t o  invest igate misfueling and asso ciated "causes . "  There 

were 1500  returned ques t ionnaires of 2 6 00 mailings ( 5 7 . 7 % rate of resp onse ) . 

S ome 1 2 6 6  o f  the response s  were analyzed , s ince 2 3 4  r eturns were incomp lete 

or represented households where p ick-up t rucks , vans , and recreation vehicles 

were p r incipal means of t ransp or t . All 1 2 6 6  analy z ed re turns were from 

households r epo r t ing automob iles equipped with catalytic  conver t er s . No 

data has been p rovided by the survey on s t a t i s t ical conf idence l imit s ,  but 

reported proport ions should l ie within app roximat e ly two percent of  the 
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t rue values with 9 5  p ercent confidence i f  the sample i s  t ruly representa­

t ive o f  the U .  S .  mo t o r ing public . 

There were two parts t o  the second survey . One p art was retrospec­

t ive and reported on past  behavior o f  the respondents with respect t o  mi s­

fueling . Another part o f  the survey ins t rument was p roj e c t ive in nature 

and reported a t t i tudes and p references with respe c t  to gaso l ine and s ervices . 

S elf-Reported Ac tual Behavior . Re spondents were asked t o  report 

whether t hey had p revi ously engaged in fuel switching , and if  s o  how o f t en 

and at wha t  prices . O ther que s t i ons were asked whi ch s erved t o  sub s tant iate 

the fact of fuel switching and t o  s eek out p o s s ible causes of fuel swi t ching . 

The following chart indicates the correlation shown between the d if ­

f erence in price between regular leaded and regular unleaded and t h e  per­

cen tage of fuel swi t ch ing . *  

Percent 8 
Swi t ching 

(De f in i te 6 
Swit chers)  

4 

2 

0 
0-2 3-5 6 - 7  8+ 

Unleaded p r ice less leaded price ( cent s  per gall on) 

Figure III C-l . Reported fuel swit ching as a funct i on 
of  p r ic e  d i f f eren tial . 

* This survey determined whe ther a resp ondent was a fuel swi t cher based 
upon a set  o f  resp onses t o  a series que s t i ons , only one of  which was 
the specif i c  ques t ion as to whether the respondent had fuel swi t ched . 
A cons is tent s e t  o f  responses cat egori z ed a respondent as ei ther a 
definite swi t cher or a non- swi t cher , while conf l ic t ing responses labeled 
a respondent as a probab le swi t cher . These terms are also used in 
Appendix A .  
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Unleaded gasoline was rated best b y  8 2  percent o f  t he respondent s ,  

while 1 1  p ercen t  rated leaded "best . "  The s t udy f ound s ix per cent o f  

respond ents who iden t i f ied t hemselves a s  definite switchers . Of that 6 

p ercent , 86 percen t  rated leaded gasoline "bes t "  and only 7 percent rat ed 

unleaded "bes t . "  

More non-swi t chers t han swit chers indicated problems o f  knocking and 

hes itat ion , while f ewer non-swit chers reported diff iculty wi th run-on 

(dies eling )  and rough idling . No appreciable differences between swit chers 

and non-swit chers wer e report ed with respect to stal ling , hard s tarting , or 

lack o f  pep . 

The respondents were also asked whether t hey had ever driven into a 

stat ion which d id not have available the grad e o f  gasoline t hey want ed t o  

purchase . The resul t s  were as follows : 

Not Ava ilable 
Grade and Type (percent ) 

Regular unleaded 6 

Premium unleaded 3 9  

Regular leaded 3 

Premium leaded 1 4  

Percen t  o f  Respondent s 
Reporting - Grade and Type 

Availab le No Answer 
(percent ) (percen t )  

8 2  1 2  

3 2  2 9  

7 7  2 0  

5 7  2 9  

Two primary observat ions are sugges ted by the above table . Firs t , 

the proportion o f  respondents who ind icated regular unleaded t o  be una­

vailable i s  exa c t ly equal to the proport ion who ident if ied themselves as 

definite swi t chers .  It  should als o be noted that the s t udy reported more 

swit ching in rural t han in urban area s . This might b e  a t tributable t o  the 

fac t that rural outlet s are more l ikely to be low volume s tat ions not 

required to handle unleaded gas oline , t herefore resul t ing in unavailability . 

Second , 3 2  percent report ed premium unleaded t o  be availab le , wit h  

ano ther 2 9  percent giving no response . Since premium unleaded gasoline 

was sold only by a few maj or oil companies at the t ime the survey was 

c onduc ted and was generally unavailable , these responses , or lack thereof , 

ind icate that s ome 6 1  percent of  the respondent s  may have been c onfused 
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about ei ther t h e  nature o f  t h e  ques t ion , the availab i l i ty of  t h e  grade 

of gasoline , or b o th . Taking these two fac tors into account it is 

diff icult t o  conclude , as does the s t udy repor t ,  that "one may saf ely 

rule out unavai lab ility as a s ignificant factor in fuel swi tching 

excep t ,  possibly , for some o ccas ional purchas es in emergency s i tuat ions . "  

The s tudy reports the mean perceived price of  leaded regular 

gaso l ine to be  6 0 . 6  cents per gal lon for definite and probable 

swi t chers and 60 . 5  cents  p er gal lon for non-switchers , an ins ign i f i­

cant d i f f er ence . Als o , there is s omewha t of  a nega t ive rela t i onship 

between perceived base price of leaded regu lar and swi t ching ( see char t )  

with higher rates o f  swi t ching a t  lower bas e prices . 

The f o l lowing chart indicates correspondence b e tween the 

leaded regular price and percent swi t ching . Fuel swi t ching appears t o  

decrease a s  regular leaded gasoline prices increase .  

Percent 
Swit ching 

(Defini t e  
and 
P robab le 
Swi t cher s )  

1 2  

11 

10 

IJ 
8 

7 
6 
5 

4 

3 

2 

1 

o 

r 
� 
L I 
i 
p-
I 

f-! 1-I , t-! 
I-
l 

.1..--.l....--l_...l-_L"_L... . .L_.-L_�....L_.l_"J_-'--'---L-· 
5 4 5 5  56 5 7  58 5 9  6 0  6 1  62 6 3  6 4  6 5  6 6  6 7  68  6 9  7 0  

Base Price o f  Leaded in Cents Per Gall on 



I I I-4 3 

Swi t chers reported an average fuel effic iency of  2 . 1  miles p er gallon 

of  gasoline higher than t hat report ed by non-swi tchers . The report indi­

cates the better mileage may be as much a funct ion o f  aut o  type and driv­

ing hab i t s  as o f  the typ e  o f  gasoline used . 

Proj ected Behavior Through Trade-Off Analysis . A market analys is 

t echnique known as "trade-of f  analys i s , "  involving respond ent choices be­

tween p airs o f  produc t s  was utilized in order t o  obtain preferences of  

resp ondents with respe c t  to  (1 ) type and grade of  gasoline , (2)  price , 

( 3 )  self-service vs . at t endant servic e ,  and ( 4 )  method o f  p ayment ( cash 

and / or cred i t  card ) . 

The method has been devised t o  proj ect possible market share f or 

consumer produc t s , all other things being equal . The technique i s  

useful t o  a f irm when int roduc t ing new p roduct s .  Es t imates o f  p ot ent ial 

market share c an be made , given , f or example , diff erent product  des ign , 

packag ing , market ing and pricing c ombina t ions . 

The t rade-off  analysis data was collect ed by offering the respond­

ent s  a choice between hypo thet ical purchase opportuni t ies . The following 

is a sample from the survey of the type of ques t ion asked : 

Ques t ions from the Ques t i onnaire 

.c • •  r " . 
- -- - - - - -,,� .-

_ ... , 
The fol lowing pairings are al ike in all respects  exc ep t 

for the two factors below : 

GRADE AND TYPE OF GAS 

& 

PRI CE 

Please circle either "L" or "R" t o  indicate your preference 

for the pa irs b elow . 

Int ermed iate Unleaded Gas 

& 

You Pay 8 ¢  Above 
The Base Price 

L OR R 

Premium Leaded Gas 

& 

You Pay 6 ¢  Above 
The Base Price 

------------------------------------------------------------
You Pay 6¢ Above 

The Base Price 

& 

Premium Unleaded Gas 

L OR R 

You Pay 8 ¢  Above 
The Base Price 

& 

Premium Leaded Gas 

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

I 
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The trade-off analysis resulted in the following set of  pref erences , 

all o ther thing s  being equal . 

Unleaded Price Percent 
Dif ferential Choos ing 
( cpg above ba se)  Leaded 

O¢ 6 

2¢  1 1  

4¢  15  

6¢ 3 1  

8¢  69  

When there was no diff erence in price be tween unleaded and leaded , 

6 percent preferred leaded . But when there was 8 cent dif ferent ial , 6 9  

percent p referred leaded . 

Crit ique of the Sobo tka Study Trade-Of f  Analys is . The dif ference s between 

the t rade-off  s tudy as c onducted and t he marketp lace funct ions are several . 

Firs t ,  i t  i s  no t c lear from one study that responden t s  were f ully aware o f  

t h e  di sadvantages o r  inconveniences o f  f ue l  switching that might o f f set the 

price benef it described in t he t rade-off  quest ions . To be sure the resp ond­

ent s  were told " t o  use unleaded gasoline in your car might require changes 

in the t ank op ening to accommodate the wider no z z le used at pump s t ha t  

have leaded gas . "  However ,  t h i s  caut ion was applied to a que s t ion i n  the 

"reported behavior" sec t ion of the ques t ionnaire , which p receded the t rade­

o f f  ques t ions . In addit ion , 

( 1 )  There was no reminder t o  respondent s  that the choices 

were f or their vehicle requiring unleaded gasoline . 

( 2 )  There wa s n o  warning about poisoning o f  the catalytic 

c onvert e r . 

( 3 )  No thing was said about mechanical malfunct ioning o f  

p ollut ion c ontrol devices o ther t han the c onverter . 

( 4 )  There was n o  h int o f  p o s sible adverse environmental 

consequenc es . 

( 5 )  No thing was indicat ed about the legal ity of  misfueling , 
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Gasol ine is a s tandard ized product with l i t t l e  var iation 

wi thin grade acro ss brands . This being so , with all o ther things 

being equal , one would expect mo s t  people mo s t  of the t ime to o p t  

f o r  the bes t pric e .  One wo uld exp ect  consumer s t o  s elect  the mechani-­

cally accep table grade o f  gaso line at the lowe s t  price . Given that 

bas ic behavio r ,  then t rade-offs  as to o ther amenities mus t be made . 

Thus , there is a price at which cons umers give up some convenience 

for  s elf-s ervice ; where p aying with a cred i t  card g ives way to paying 

by cas h ;  etc . S ince , within grade and type , the various services are 

add-on ameni t ies , then it may be as sumed that price is the overriding 

cri t erion in gaso l ine consump t ion behavio r .  And price is inexo rab ly 

t ied to grade and type of gaso l ine . 

The s t raightforward int erp retat ion o f  the resu l t s  o f  t he t rade-off 

analysis i s  that 6 percent o f  the consumer panel expressed a prefer-

enc e for leaded over unleaded a t  zero c ents per gallon price different ial ; 

6 9  p ercent exp ressed a preference for leaded a t  8 c en t s  d i f ferent ial , all 

o ther things being equal . In market analys i s  terms , a p ot ent ial 6 9  p er­

cent share of t he marke t could be induced to purchase leaded gasoline 

with a ma s s ive advertis ing , market ing and distribut ion effort to sell 

them on tho s e  a tt ributes found t o  be so a t tractive t o  t he samp le p anel . 

I t  i s  unlikely t ha t  such a campaign will o ccur , however ,  and i t  is there­

fore not like ly that che potential candidates  for fuel switching identi­

fied in the survey will in fac t switch . 

This is demonstrated by the data f rom the same panel o f  respondents 

on ac tual purcha s ing behavior in the marketp lace . At 0-2 cen t s  d i f ference 

4 p ercent identif ied themse lve s as having swit ched , and at 8 cents  or more 

dif ference 8 percent had swit ched . Figure III C-3 overlays the actual 

percent swi t ching at given p rice d i f ferent ials and the prop o r t io n  indica­

t ing in t he t rad e- o f f  analys i s  that t hey might swit ch at varying price 

d i f ferences , all o ther things being equal . The extreme d i f ferenc es be­

tween actual behavior and exp ressed preferences c ould be due to a number 

of factors , inc lud ing the t endency on the part of mos t  people to support 
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rules and regulat i ons promulgated by duly designated autho r it ies , 

even if  t o  d o  s o  i s  cos t ly ,  and the fact t hat the resp ondent s  did not  

have t o  contend wi th t he inconveniences o f  swi t ching a t  the t ime they 

answered the ques t ionnaire . 

S ince t he actual behavior and the t rade-o f f  analysis data are a t  

such variance , i t  is doub tful that t h e  t rade-off  analysis techn ique is 

an appropriate means o f  estimat ing consumer behavior in the purchase of 

gas oline . One o f  the commenters (Amo co ) p ointed out , we believe correct­

ly , t hat the t rade-of f analysis technique is no t appropriate for produc t s  

such as gaso line t ha t  are s tandardiz ed , purchased through rout ine and im­

pulse behavior , and cons idered by many as a necessity . 

For the foregoing reasons , we bel ieve i t  cannot b e  concluded there 

will be a s ignif icant inc rease in misfueling of  t he typ e indicated in 

the proj ec ted behavior portion of the Sobotka s t udy if  the price dif f er­

ent ial shif t s  f rom , say , 4 cents per gall on t o  8 cen t s  per gal lon , and we 

have t herefore dec ided it would be inappropriate in this E 1 S  to use it as 

the basis of  proj ecting fuel swit ching rates . 

The Amoco Survey 

S tandard Oil Company o f  Indiana (Amoco)  s ubmi t t ed , along wi th i t s  

o ral and wri t t en comment s  a summary o f  i t s  f indings t o  dat e from i t s  on­

going survey of consumer gaso line purchase behavior . This survey was 

c onduc t ed by asking a samp le of  mo toris t s  t o  keep a d iary of  their fuel 

purchases over t ime . The f indings were released t o  the Depar tment o f  

Energy under the cover o f  c onfidentiality , due t o  promises Amoco made t o  

i t s  sources o f  inf ormat ion . We have c onsulted wit h  Amoco with regard t o  

the me thodology and resul t s  o f  the survey but , because o f  the conf iden­

t iality restric t ion , we have not been ab le t o  subj e c t  t he Amoco resul t s  

t o  t h e  same s crut iny aff orded the EPA and GM surveys . 

As t he Amoc o  data did not present fuel swit ching data related t o  

price , and as much of  the d a t a  i s  preliminary i n  nature and covered b y  

Amoc o ' s  request for  conf identiali ty , the dat a were not  used i n  t he EIS  

impact analyses . There were , however ,  general qualitat ive obs erva t ions 

which p roved to be of  value in supp ort of  t he development of  the impact 

analys i s  methodo logy . These observa t ions , no ted below ,  are p re sented 
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wit h  t he p ermi s s ion of  Amoco : 

1 )  The Amoco s t udy found that , among owner s o f  unleaded 

vehicles , approximately 5 p ercent of f uel pur chas es 

were of  leaded gasoline . However ,  more than 5%  of  un­

leaded vehicles had swit ched at leas t twice . 

2 )  The survey showed that fuel swit ching was far less in GM 

cars than in other American car s , d emonstrating that the 

GM survey result s  for f uel swit ch ing rates are b iased 

lower than the general vehicle p op ulation rates as we 

suspected in the DEIS might be the case . 

3 )  The survey showed about half of  all fuel swit chers ( in 

a 4-month interval)  had swit ched only one t ime . 

4 )  The s tudy showed a s ignif icant correlat ion be tween fuel 

swit ching rate and oc tane requirement (oc t ane require­

ment s  were det ermined f rom the engine descrip t ion , as 

increased by vehicle age) . 

III  C-3b EPA and GMC S tudies in Detail . Unfortunat ely , for many 

o f  the s tudies cited , there i s  insuf ficient informa t ion to use in a 

quantitative analysis or the methodology is suspec t . The two s tudies 

which do contain enough informat ion on the factors o f  interest and 

which 

"Fuel 

"Fuel 

are , therefore , extens ively used in this analysis are the EPA ' s  

Swit ching Analysis"  ( 1 1 1 - 6 )  
and General Mo tors Corporat ion ' s  

( I I I - 7 )  
Usage Survey . "  The se were cho s en primarily b ecause they 

contain informat ion on fuel price differentials , vehicle age , and the 

rate of  performance swit ching ; because they are the mo s t  extens ively 

do cument ed ; because they are supported by larger unleaded vehicle data 

bases than the o ther s tudies ; and because they , being d irec t observat ional 

surveys , seem likely to give a more realis tic p ic ture of fuel swi tching 

behavior than que s tionnaire surveys . 

Firs t ,  the EPA and General Mo t or s ' s tud ies will be more fully 
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e xp l a i ne d  w i t h  a few of the ir re sul ts , strengths , and weakne sses . Then the 

res ul ts of t he two surveys w i ll be combi ned in a strai ght f o rward manner t o  

e xp l a i n  fue l sw i t ch i ng a s  a fun c t i on o f  price di fferent ial , veh i cle age , 

and v ehicle performance . 

A s  wa s s t a t e d  ear l i er , t h e  Mo bile Source Enforcement D i vision at 

t he EPA has b een conducting a s eries surveys of refueling practi ce s f o r  t he 
( I 1 1 - 6  ) p a s t  y e a r .  T h e r e s u l t s g i v e n  a r e  b a s e d  on an O c to be r ,  1 9 7 8  

co m p i l a t i on o f  a l l  o f  t he ava i l a b l e  da t a  w h i ch have b e e n  ver i f i e d  a n d  

entered i nto EPA ' s computer system . 

T he da ta b a s e  con s i s t s  o f  4 , 9 5 1  o bs e r ve d  veh i cles , of whi ch 987 

have b een con fi rmed to be unl eaded vehi cles , 2 , 9 8 7 have b ee n  c o n f i rm e d  as  

l e a d e d  v e h i c l e s , a n d  9 7 7  are u n c o n f i r m e d  as  t o  f u e l  t y p e . T h e s e  

o bs er vati ons we re made at both s e lf- service and full-s ervice stat i o n s  i n  37 

s t a t e s . In a d d i t i on , they we re made wi t hout the pri or knowl edge o f  either 

t he st ati on managers or t he m o t or i s t s  i nv o l v e d . F or any o n e  v e h i c l e  t he 

foll owing were noted : 

• T h e  veh i c l e ' s e s t imated mak e , model , and year ( Note : no data 

s u mm a r i e s c o n t a i n i n g  v e h i c l e  a ge a s  a p a r am e t e r  w e r e  

avail abl e ) . 

• The vehi cle ' s  li cense plate number 

• The typ e  o f  fue l used for re fueling 

• T h e  pr i ce d i ff e r e nt i a l b e t w e en u n l e a d e d  r e g u l a r  f u e l  a n d  

leaded regular fue l . 

T o  i de n t i fy t he un l ea de d  veh i c l e s more re l i ab l y ,  t h e  o b s e r ve d  

license plate number was s ubsequently chec k e d  w i t h  t he st a te ' s  D e p a r tm e n t  

o f  Mo t o r  V eh i c l e s  for a con fi rmati on of the est imated veh i cl e  make , model , 

and year.  When t he state ' s  records mat ched EPA ' s  e st ima t e , t he o bs e r va t i o n  

wa s c o n s i d e r e d  t o  be con fi rmed , a n d  t h e  veh i cl e  c o u l d b e  i de nt i fi ed as 

requi ring eit her unl eaded or l eaded fuel . Then the requi red fuel wa s s im p l y  

c h e c k e d  aga i n s t  t h e  fue l wh i ch was obs e r ved being used for refueling for 

t he confi rmed unleaded v ehi cles to e stimate t he vi olati on rate . 

The re sul ts o f  the EPA Survey are as fol l ows : 

o 99 con firmed unleaded v e h i c l e s  we re o bs er v e d  r e fu e l i n g  w i t h  

leaded fuel 

o The est imated fuel swi t ching rate ( FSR ) is there fore 

FSR = 9 9  = 1 0 . 03 % ( 111 -6 ) 

987 
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The 9 9  o b s ervations of fuel swit ching can b e  more closely examined 

as to the grade to whi ch the fuel sw i t ch was made and as to t h e  e x i s t i ng 

pr i ce d i f f e rent i al b e twe en un l eaded and l eaded fuel . I t  is assumed that a 

fuel swi t ch m a d e  to l e a d e d  p r e m i um f u e l  ( u s u al l y  a t  a h i g h e r  c o s t ) 

i n d i c a t e s  a s w i t ch made f o r  i n c re a s ed e n g i n e  p e r formanc e .  One sho u l d 

rememb er t hat some motor ists who swi t ch to l eaded re gu lar fuel may al s o  be 

swi t c h i ng f or i n c re a s ed engi ne per formance . But , by consi der ing the number 

of swit ches made to l eaded premi um fuel , an e stimate of the min im um rate o f  

f ue l  sw i t c h i ng f o r  per formance reasons may b e  mad e .  Also , by examining how 

many fuel swit ches we re m a de at t he var i o us pr i c e d i f f e rent i al s  b e tween 

u n l ea d e d  and l eaded regular fuel , some ind i cation of a rel at i onship between 

t he pri ce d i fferential and fuel swit ching rate  may be s e e n . T h e  EPA s t udy 

ind i cates the fol l owing point s :  

• O f  t h e  6 1  o b s e r va t i on s  o f  fuel  swi t c h i n g  where the grade of 

fuel  s w i t c h e d  to wa s n o t e d , 1 0  s w i t c h e s  w e r e  o b s e r v e d  

r e f ue l i ng wi th l eaded premium fuel . This implies that at least 

1 6  per c ent of fuel sw i t c h i n g  is d o ne for i nc reas e d  en g i n e  

per formance . This i s  cons istent with o ther t e s t imony g iven in 

the DElS responses . 

• 1 0  s w i t c h e s  t o  l e a d e d  p r e m i um fue l ou t o f  9 8 7  c o n fi rm e d  

unl eaded vehi cle obs ervati ons implies t ha t  t he f u e l  sw i t c h i ng 
( 1 1 1 - 6 )  rate f o r  perf ormance reasons is at least I percent . 

A n  e xam i na t i on o f  t h e  mi s fu e l i ng data o f  A p p e n d i x  B shows that 

data are sparse or abs ent ac ross much of the range of p r i c e  d i f f e rent i al s ,  

as mos t o bs e r va t i on s  of fuel i ng are cl ustered i n  the 3-5 cent range . Where 

data are spars e ,  t he act ual misfueling rate is l i k e l y  to be s i gn i f i c a n t l y 

d i f f er e n t  t han o b s e r v e d , a n d  very l i t t l e  con fi dence can be expre ssed for 

t he obs er ved data . F or exampl e ,  at  6 of t he 1 3  p o i n t s  al ong t h e  range o f  

d a t a  co l l e c ted i n  the EPA survey , dis pl ayed at the beginning of Appendix B ,  

t he data i ndicate t hat a pr i ce di fferential i nc rease of 1 c ent re s u l t s  i n  a 

d e c r e a s e  i n  the fue l swi t c h i ng ra t e , wh i ch is  contrary t o  the concept of 

p r i c e-m ot i va t e d  fuel sw i t c h i n g  and is u n do u b t e d l y  t h e r e s u l t  o f  t h e  

unrel i ably smal l number of observed refuelings at such price di fferential s . 
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F i na l l y , s ome ment i on should be made of the appare nt strengt hs and 

weakne ss es of t he EPA study . Fi rst , two strengt h s  f o u nd i n  t h i s  s t udy a r e  

the following : 

• T h e s a m p l e  w a s  taken i n  many d i f f er e n t  pa r t s  o f  the U . S .  

( almost every state ) .  T he o b s e r v a t i ons may t h en give a g o o d  

r e p re s e n t a t i on o f  t h e  ent i re unleaded vehi cle fl eet . Thi s  is 

in c ontra st to ot hers of the s t u d i e s  m e n t i o n e d  whi ch sampl e d  

only a limi ted number o f  st ations i n  a limi ted number of apeas . 

• The vehi cles in t he st udy we re obs erved r e fu e l i n g  w i t ho u t  t h e 

k n o w l e d g e  o f  e i t he r  the s t a t i on mana g e r s  or the dr i ve r s . 

T he r e f o r e , t he re f u e l i n g  p r a c t i c e s  s h o u l d  n o t  h a v e  b e e n  

inhibited . 

C o n c e r n i n g pro b l ems wi th the E P A  s t udy , o n l y  one p r e do m i n a n t  

weakne ss i s  found here . T h e re were some p rob lems with correc t ly ident ify­

ing a vehicle . S ince obs ervat ions were made at some d i s t ance from the 

vehicles without the knowledge or conf irmat ion o f  the driver s ,  the s tudy de­

pended on the best e s t imate of  the observers of  the vehicle make , model , and 

l icens e plate number and on Dep ar tment of Mo tor Vehicles records t o  conf irm 2 

vehicle as being leaded or unleaded . Some t ime lag existed betwe en the 
r e f ue l i ng o b s e r va t i on and the c o n f i rmat i on of the veh i c l e  b e ing ei ther 

unleaded or l e a d e d  as t he dr i ver was not q ue st i o n e d . T h i s  l e a d s  to t he 

c o n c e rn that some vehi cles may have been mis classi fi ed . The concern here is 

that mis cla s si fi cati ons could ea sily i n flate ( and less l i k ely de fl a t e ) t he 

e s t i m at e d  fuel sw i t ch i n g  rate . A re l a t i vely smal l mi s class i fi cation rate 

can res ul t  in a rat her dramatic change in the e stimated fuel swit chi n g  rate 

( s ee Appendix C ) .  

T he s e c o n d  st udy examined ext ens ively in this analv s i s  i s  (;ener;:l l 

Motors Cor p o r a t i on ' s  " F u el U s a g e  Surve y " . H e r e , v e h i c l e s  we re o b s e r v e d  

r e f u e l i n g i n  s i x  l a r ge u r b a n a r e a s  a c r o s s  t h e  U . S . , p r i m a r i l y at 

s e lf-s ervi ce stati ons . The metho dol o gy f o r  G ene ral M o t o r s ' s t u d y  d i ffers 

from that of  E P A ' s i n  two very basic ways . F irst , observations were taken 

at a particular s ervi ce stati on only after obtaining t h e  p e rm i s s i o n of t he 

s t a t i on manager . A l s o , o n l y  G e n e r a l  Mo t o rs vehi cles were incl uded in the 

study so that the vehi cle ident i ficati on num b e r  c o u l d  be us e d  t o  c l a s s i f y 

the veh i cles as re qui ring unl eaded fuel or not . 
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Here , t he data base consists of 9 , 58 5  obs erve d  v e h i c l e s , o f  w h i c h  

1 , 2 0 8  w e r e l a t e - m o d e l  ( 1 9 7 5 - 1 9 7 8 ) G e n e ra l  Mo t o rs veh i cl e s  r e qui r i ng 

unl e a d e d  fuel . A f t er a m o t or i st was o bs er v e d  r e f u e l i n g  h i s  u n l e a d e d  

v eh i c l e ,  h e  was approached and was asked to par ticipate in the study and to 

s u pply t he foll owin g  information : 

• The veh i cle i dent ification number 

• The type o f  fuel us ed for refueling 

• The price di fferent ial between unleaded and 

unl eaded re gular fue l .  

Ba s ed on the ve h i c l e  i dent i fi ca t i on num b e r  the veh icle ' s  make , 

m odel , and year were as certai ned . Then whet her t he veh i c l e  wa s an u n l e a d e d  

o r  leaded veh i cle was established from the make , model , and year . 

T he ba sic resul ts o f  t he General Mo tors Corpora t i on ' s  ( GMC ) s t u d y  

are t he following : 

• 24 unl eaded veh i cl es were observed re fue l i ng with leaded 

fue l .  

• The est imated fue l switchi ng rate ( FSR ) impli ed is 

FSR = 24 = 1 . 99%  
1 208 

A s  in the EPA s t udy , the o b s e r va t i on s  of fuel s w i t ching can be 

exami ned as a funct i on o f  t he grade o f  fuel to w h i ch t h e  sw i t ch was m a de 

a n d  as  a fun c t i on o f  the p r i ce d i f fere n t i al b e twe e n  unleaded and leaded 

regular fuel . T he foll owing poi nts are i ndicated by t he GM study: 

• O f  the 2 4  o b s e r va t i on s  o f  fuel sw i t ch i ng , 3 m o t o r i s t s  were 

obs erved swit ching to leaded p r e m i um fuel . T h i s  i mp l i e s  t hat 

at  l ea s t  1 3  p e r c e nt o f  fuel swi tchi ng i s  done for performance 

reasons . 

t T he fac t t h a t  3 sw i t ches were made to leaded premium fuel out 

of 1 , 208 obs erved unleaded vehicle refuelings implies t ha t  t he 

fue l  sw i t ch i ng rate for per f o rmance reasons is at least 0 . 25 '� 
As i n  t he ca s e  o f  t he EP A s t udy , t he s e  data i n d i c a t e  n o  s t r o n g  

t h  p r l' ce  d l' f fe r e n t ial and the fuel switchi ng rate . re l a t i on s h i p  b e twe e n  e 
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D a t a  a r e  a l s o  ava i l a b l e  from t he General Motors study o n  vehi cle 

age s . T he number of unl eaded vehi cles , the number of fuel switches , and the 

e st imated fuel swit ching rate obs erved for d i f f e r e n t  v e h i c l e  y e ars are as 

fol l ows : 

Unleaded Fuel Fuel 
Vehicle Vehicles Swi t c hers Swi t ching 
Year Obse rve d Ob served Rat e ( % )  -------

1 9 7 5  2 5 0  1 3  5 . 20 

1 9 7 6  � 3  7 2 . 04 

1 9 7 7  404 3 O .  74  

19 7 8  205 1 0 . 4 9 

The data s e em to i n d i c a t e  a s t rong pos i tive relat ionship between 

vehicle age and t he fuel swit ching rate . That i s , t h e o l de r  a v e h i c l e  i s ,  

t he more l i k e l y  i t  s e ems to be that the owner of the vehi cle will switch 

fuel s .  This relati ons h i p  is i n di ca t e d  by t he way i n  w h i ch t h e  e s t im a t e d  

pro babi l i t y  d i s t r i b u t i on s  for the fue l swi tchi ng rate shi ft ac cording to 

t he various years ( S ee A ppendix B ) . 

T wo i m p o r t a n t  s t r e n g t h s  o f  the G e n e r a l  Mo t o rs s t udy are the 

fo llowing :  

• B y  u s i n g t h e  v e h i c l e  i d e n t i f i c a t i o n n um b e r  to d e d u c e  a 

v e h i c l e ' s  m a k e , m o d e l , a n d  y e a r , t h e v e h i c l e ' s  f u e l  

r e q u i re m e n t s  we re p r o b a b l y  re l i ab l y  d e t e rmi ne d . T h i s  means 

t hat t he re s ho u l d  have b e en f e w e r  p r o b l e m s  w i t h  v e h i c l e  

mis class i fi cation than with the pre viously dis cussed EPA st udy . 

• More extensive inform a t i on o n  c on c o m i t ant var i a b l e s  s u c h  as  

veh i c l e  age , veh i c l e  o domet e r  reading , and sex o f  the dr i ver 

was taken . This makes it possi b l e  to c o n t r o l  f o r  t h e s e  o t h er 

var i ab l es a n d  to d i s c e rn more ea s i l y  any true relationships 

whi ch might ot herw ise have been masked . 
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T he re are al s o  s ome weakne sses in the General Motors study . These 

are t he fo llowIn g :  

• C u r r e n t  l aw s  go v e rn i ng fuel swi tching impose fines on servi ce 

stati on managers who allow fuel swi t ching to be done a t  t h e i r  

s t a t i o n s . G e n e r a l  M o t o r s  o b t a i n e d  a s t a t i o n m a n a ge r ' s  

permissi on b e f o re ma k i n g  o b s e r va t i o n s  at  h i s  st a t i on . T h e y  

we re re f u s e d  p e rmi s s i on a t  s o m e  stat i ons . This suggests that 

p erhaps t he study was done at s t a t i ons wi t h  r e l a t i v e l y  l o wer 

f u e l  s w i t c h i n g  r a t e s . O f  c o urs e , i f  t h i s  were t r ue , any 

e s t ima tes of t he tr ue fuel  sw i t c h i n g  rate  wo u l d  b e  b i a s e d  

be l ow the t r ue va l ue . I t  s ho u l d  b e  n o t e d , however , that the 

obs er vati ons were made pr imar ily at s el f-serve stati ons , w h e r e  

t h e  de a l er p l ays l es s  o f  a ro l e  i n  r e f ue l i n g a n d  t h e r e  i s  

greater opportunity for misfue l i n g ,  w h i ch wo u l d  t en d  to b i a s  

t h e  r e s ul ts i n  t h e  o p p os i t e d i re ction .  The dr ivers were al so 

asked , after t he fac t ,  to parti cipate . M i s f u e l i n g  d r i v e r s  are 

more li kely to  have re fus ed . 

o The s tudy inc luded only General Motors vehicles . There 

is reason t o  bel ieve , from the Amoco survey , however , that the 

mis fueling rate f or Gli vehic les is less than that for vehicles 

of o ther manufacturers . Therefore , e s t imat e s  based on only 

General i'lo tors Veil:.Lc :;"es c..rc b iased downward . 

T h e r e s u l t s o f  t h e  G e n e r a l  M o t o r s  s t u d y d i f f e r  ra t h e r  

sign i fi cantly from t hos e o f  t he EPA study . There are many possib l e  r e a s o n s  

for this difference , three of whi ch are the fol l owing:  

• General Motors surveyed o n l y  s er v i c e s t a t i o n s  a n d  m o tor i s t s  

w h o  ga v e  t h e i r  p e rmi s s i on t o  b e  i n cl ud e d , wh i l e  E P A  t o o k  

obs er vati ons unknown to t he s e r v i ce s t a t i on managers o r  t he 

m o t o r i s t s .  T h i s  m a y b i a s G e n e r a l  M o t o r s e s t i m a t e s  o f  

fuel - swit ching rates on t he low side . 
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The EPA may have encount ered some misclass i f icat ion errors 

that , because o f  the small numbers of vehicles misfueling are 

l ikely to inflate that number . 

General Mo tors had no obs erva t ions from s tat ions where a price 

d i f f erent ial of more than 8 cents per gal lon between unleaded 

and leaded regular fuel exis t ed . I f  there is s ome p o s i t ive 

relat ionship be tween the fuel swi t ching rate and the price 

dif ferential then the GM survey would be expected to yield 

lower e s t ima t es o f  the true f uel swi tch ing rate than the 

EPA survey . 

Both the EPA and GM surveys have been examined in detail , and present 

qu ite d i f f erent ima ges of the percept ion o f  the f ue l  swi tching problem . In 

the DEIS , an attemp t wa s made to build c ompo s i t e  fuel swi t ching rates as a 

f unct ion o f  vehicle age and price by the use o f  formal s t a t i s t ical techniques . 

Comments received on the DE I S  convinced us that t he GM survey data for 

fuel swi tching rates were unrepresentative o f  the general populat ion , and thus 

the resul tant fuel swi t ching rates presented in the Dra f t  EIS , in the expected 

ca se , were too  low .  Comment s  ind icating confus ion ab out the s tatis t ical 

technique used , and ab out age ef fects , led us to adop t a s impler , but 
* 

equally val id , approach for the f inal EIS . 

In this s imp ler approach , the incremental f uel swi tching ra tes mo t iva t ed 

by price d i f f erential are explicitly developed . Th is pric e-mo t ivated fuel 

swi t ching is over and above a base rate of f uel swi tching , which may b e 

* The EPA in i t s  comments  on the DEIS s ugges ted using the trade-off  a�aly s �s
. 

o f  the Sob o tka Survey as prior probab i l i t ies in t�e
.
B�yes ian analysls utll l zed 

. A d '  A of the DEIS However prior probab l i l t les  are a mea sure of  
I n  ppen lX . , . d EPA 

robab il is t ic belief no t j us t  a s tatement of t rend . We belleve , an 

�pparentlY concur s ,  �hat the trade- o f f  data are indicat ive o f
.
a trend but  

that the  ab solute percentages overs tate probab le f�t�r: be�avl�r .  Thus , 

the cond i t ion for u sing these data as prior prob ab li l t les lS vlolated . 
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mot ivated b y  performance , lack of  avai lab il i ty , or o ther non-pr ice related 

fac tors . Thi s  base rate o f  fuel swi tching pre sumab ly remains constant among 
** 

alternat ives considered in this EIS , and , al tho ugh it is important in the 

e s t imation of antic ipa ted to tal vehicular emiss ions for the var ious alternat ives , 

i t  does no t affect the calculat ion of  incremen tal emiss ions impac t s  induced 

by pr ic e-mo t ivated fuel swi tching . 

Appendix A con tains details on the deriva t ion o f  the pr ice-mo t ivated fuel 

switchin g .  The bes t ,  expe c t ed and wor s t  case incremen tal f uel swi tching rat es , 

are pre sented in Tab le I I I  C-l . The best  and wor s t  cases bracke t the price­

mo t ivated fuel swi tching rates which are derived from al l of the known s tudies 

which have attemp ted to examine the relat ionship o f  price t o  f uel swi tching . 

In the DIES we also sugges ted that the mi sfueling rate i s  sens i t ive 

to vehicle age . Available data from the GM survey conf irms that this i s  

so f o r  t h e  switching that is par t  o f  the base cas e .  But there is n o  d a t a  t o  

supp ort a conclus ion that inc remental , pr ice-mo t ivated swi tching resul t ing 

from adopt i ons of any of the pol icy alt erna t ive s considered here is also 

related to vehicle age . There fore , vehicle age is not a factor used in the 

present analysis . 

I I I  C-4 Direct  and Ind irect Consumer Costs  

The Federal Energy Adminis trat ion e s t i mated ( II-l ) the impac t on 

the nat ional economy o f  a hypo the t ical per-gallon increase in the price 

of gaso l ine by f ir s t develop ing a "base case" for the ec onomy , and then us ing 

t he s ame m e t h o do l o gy to d e v e l o p a " t e s t  cas e "  whi ch i n cl u d e d  the pri ce 

i nc reas e .  The impact o f  t h e p e r- ga l l o n pri ce i nc reas e i s  t h e  d i f f e r e n c e  

b e t w e e n  the b a s e  cas e a n d  the test cas e .  The FEA devel oped two base cas es 

and corres ponding te st cases . The p e r- ga l l o n p r i c e  i n c reas e s  in t h e t e s t  

c a s e s were $ . 0 1 and $ . 07 with re spect to the ir bas e cas es . In the $ . 0 1 cas e 

t he ec onomic impact was small as were the di rect and i n di r e c t c o s t s  t o  t h e 

* *  To be  sure , octane shaving and supply sho rtages will cause inc reased 
fuel swi tching , as discussed in Cha?ter IV . The purpose here is to 
determine the price sens i t ivity . 
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Exp ected Case  

Worst Case 
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TABLE I I I C-1 . INCREMENTAL FUEL SWITCH ING RATE S 
(PERCENT ) OVER AND ABOVE NON­
PRICE MOT IVATED FUEL SWITCHING 

1-3 ¢ 

. 04 

. 9 5 

1 . 9 6 

4-6¢  

. 10 

2 . 3 8 

4 . 9 0 

Price Dif ferent ial 

7 -9 ¢ 

. 16 

3 . 80  

7 . 84 

10 ¢+ 

6 . 5  



TABLE III  C- 2 .  SAMPLE CALCULAT ION OF EMIS S IONS . WORST CASE , 4-6  CENT S DIFFERENTIAL 

B il l ion Vehi c1e
( a )  ( b )  Po i soneci ( c )  P rob. o f  ( d )  Emis s ions 

Model HC Emi s s i ons Catalyst Poi soned Ave rage thousand 
Yea r  Mil es grams /mile HC Emissions Catalyst Emi s s ions Fac t or He tric 

Tons 

1 98 0  1 33 . 9 . 2 7 7 . 63 . 04 90 . 63 1  8 4 . 5  

1 9 7 9  1 4 9 . 4  1 .  5 8  7 . 85 . 0490  1 .  8 8 7  28 1 . 9  

1 9 78 142 . 9  1 . 9 2 8 . 06 . 04 90 2 . 2 2 1  3 1 7 . 4  

1 9 7 7  1 35 . 2 2 . 2 4 8 . 2 5 , 04 9 0  2 , 5 3 5  342 . 7  

1 9 76 1 16 . 7 2 . 5 3 8 . 4 4 . 04 9 0  2 . 82 0  32 9 . 1  

1 9 7 5  86 . 9  2 . 8 1 8 . 6 8 , 04 9 0  3 . 0 9 8  269 . 7.  

1 9 7 4  8 2 . 0  6 . 88 5 6 4 . 2  

1 9 7 3  8 9 . 0  7 . 4 2 6 6 0 . 4  H 
1 9 7 2  6 7 . 9 7 . 90 5 36 . 4  

H H I 
1 9 71 48 . 6  8 . 34 405 . 3 

lJl 
<Xl 

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

1 9 6 9  2 2 . 5  9 . 0 9 2 04 . 5  

1 9 68 1 7 . 5 9 . 4 3 1 6 5 . 0  

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

1 96 6  7 . 8  1 2 . 80  9 9 . 8  

1 9 6 5  6 . 7 1 3 . 12 8 7 . 9 

1 9 64 3 . 3 l 3 . 4 1  4 4 . 2 5  

1 9 6 3  1 . 9  l 3 . 7 2 6 . 0  

1 9 6 2  1 . 3 1 3 . 9 7  18 . 2  

1 9 6 1  1 . 4  14 . 2 2  1 9 . 9  

4 9 4 8 . 9 

( a )  From Tabl e  I I I  A-1 . 
( b )  Tabl e I I I  A- 2 .  
( c ) Table I I I  A- 3 .  
( d )  Table I V  A-1 , u s in g  worst  case and 4-6¢  price d i f fe rent ial . 
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o ° m pac t was no t i c e a b l e i n  t h a t  
$ 07 ca s e  t h e  e c o n om l C  l c o n s umer . I n  t h e  . 

f t d A l s o  am ong var i a b l e s  a f  e c  e . 
t level s and i ncome levels were unemploymen 

to the consumers were increased  
i n  t h e  $ . 0 7 cas e ,  dire ct and indirect cos t s  

s ign i fi cant ly ( s ee Cha pter IV , Section F ) .  

I I I  D The Environmental Profile 

This s ection dis cusses t he current s t a t us o f  nat i o nal em i s s i o n s , 

r e g i o n a l  a i r  qua l i t y , and ma j or s o u r c e s  o f  impa c t s  und e r  the var i o us 

al ternat ives . 

I I I  D- 1 Emissions and Concentrations in General 

Nati onall y ,  in 1 9 75 , t here were t he fol lowing t o t a l ant h r o p o ge n i c  

( man- caused eml S S l ons 0 al ) 0 0 f O r  pollutants ( i n milli ons of metric  tons/ year ) :  

Pollu tant Total Anthropogenic Total Vehicular % Vehicular 

Par t i culates 1 6 . 4  1 . 7 7 . 2  

Sul fur oxi des 29 . 9  1 . 8 2 . 4  

Ni tro gen oxi des 22 . 0  7 . 2  44 . 2  

Hydro carbons 2 8 . 1 1 0 . 7  37 . 9  

Car bon monoxide 8 7 . 5  70 . 4  80 . 5  

In o rde r to rel a t e  the imp a c t s  o f  the al ternat ives considered to the 
problems of maj o r  c i t ie s  in improving their air qual i ty ,  we s e le c t ed these 
rep resenta t ive target areas , Washing ton , D . C . , Denver ,  and Los  Angeles ( s ee 
Ap pend ix D )  fo r analy s i s . Thes e c i t ies were chosen b ecause each p re sently 
e xceeds the CO and oxidant Nat iona l Amb ient Air Qua l i ty S tandards (NAAQ S )  
a signifi cant numb er o f  days in each year , each i s  p roj e c t in g  mee ting the 
NAAQ S in the futur e ,  as  the vehicle fleet  becomes progre s s ively cleaner , 
their p rob lems in mee t ing the NAAQ S a re largely mob ile Source related , and 
they generally reflect  the a ir qua l i ty problems of mo s t  maj o r  c i t ies . 
Amb ient a i r  qual i ty and a t t a inment data for these ci t ies are shown 
be low : 
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C i ty P o l lutant 1 9 7 6 Con cen trat ion -;': NAAQS 
At t ainment 

-
y,vash ing ton , D . C .  CO 15 . 5  p pm 1987--

Oxidan t  . 2 2 5  ppm 1 9 8 7  
Denver , CO CO 2 3 . 4 ppm 1 9 8 7  

Oxidant . 1 7 1  ppm 198 7 
Los An geles CO  3 0 . 0 ppm 198 7 

Oxidan t . 5 1  ppm 1 9 8 7  

I I I  D-2 Refinery Emis s ions 

T h e p o s s i b l e  e n v i r o n m e n t a l  i m p a c t s  a s s o c i a t e d  w i t h  t h e  

manufacture of unl eaded gasoli ne are primar ily related t o  t he o p erat i on o f  

t h e  catal yti c re f orm er . A l t ho ugh there are few pollutants associ ated wi th 

t his pro ce ss , t here are emi s si ons a ssociated wi t h  t he pro c e s s  heat n e e d e d  

to operate the re former and the atmos pher i c  disti llati on unit . 

I nc reas ed ai r pollut a n t s  r e s ul t i n g  f r om t he us e o f  c a t a l y t i c  

r e f orm e r s  wi l l  i n c l ude ad d i t i onal amounts o f  parti culat es , s ulfur oxi des , 

hydro carbons , ni trog en o xi d e s , a nd al d ehyde s . N o  s i g n i f i cant a d d i t i onal 

l a n d  re qui rement s and no a d d i t i onal wa t e r  p o l l ut an t s  are ant icipated to 

res ul t  from i nc reas ed catalytic reformer out pu t .  

The p o l l utant l oa d  f rom di re ct boilers and process heat ers has 
b e e n  e s t im a t e d  by E P A . ( I I I- l 3 )  

T h e  e m i s s i o n f a c t o r s  f o r  p e t r o l e um 
r e f i n e r i e s  were increased to  reflec t an increase of 0 . 05 3 4  barre l s  of crude . �\ per b a r r e l  o f  r e f orm e r  o u t p u t . R e s u l t a n t  p o l l u t a n t  
cal culat ed as follows : 

l o a d i n g s  w e r e  

*EPA �r i t �qued these numbers  on the ground that they are incompatible  with r ecent ���P l l a t lons . 
0 

The l o ca l  agencies we re once again called ( January 1 5 , 1 9 7 9 )  they provlded these d a t a , which are now b e ing used lO n t h  f O  1 f S IP 
0 

0 e lna s t ages o reV1S lons mand a ted b y  the 1 9 7 7  Clean Air Act . 

>'<*A ssuming 0 

o 

o 

o 

0 . 3 7 4  x 1 0 1 2  B t u / year di re c t  pro ce s s  h e a t  re q u i r e d  f o r  

t 1 t ·  f . ( I I I- l 3 )  ca a y l C  re ormlng 
9 ( I I I- l 4 )  

1 . 25 x 1 0  Bbl /yr crude oil pro cessed 

Yield of ref ormate of approximately 8 0  per cent ( I I I-1 5 ) 

5 . 6  x 1 0 6 Btu/bbl crude oil 

EPA 
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Parti culates 0 . 05 6 1  lb/ bbl re formate 

Sulfur o xi des (maximum ) * 0 . 449 lb/ bbl reformate 

Hydro car bons 0 . 00 9 35 lb/bbl reformate 

Ni trogen oxi des 0 . 1 94 lb/ bbl reformate 

Aldehydes 0 . 00 1 67 lb/bbl re formate 

T he s e val ues re p re s ent t he l ower e n d  o f  a r a n g e o f  p o s s i b l e  

a d d i t i onal p o l l u t ant l oa d i ngs wh i ch may re sul t  from re fineries pro ducing 

inc reas ed amounts o f  unl eaded gasoline . 

T h e s e  e s t i m a t e s  may b e  i n cre a s ed t o  re fl e c t  h i g h e r  p o l l utant 

l oadings w here addi ti onal dist illati on to produce extra feedstock is  taken 

i n t o  a c c o u n t . I t  h a s  b e e n  e s t i m a t e d  that 0 . 0 0 3 1 2  b b l  of ad d i t i on a l  
* *  dist illati on fuel wo ul d b e  n e e d ed f o r  each b a r r e l  o f  r e f o rma t e . T h i s  

fac t o r  wa s a pp l i ed t o  EPA ' s  e s t imat e d  emi s s i on fac t o r s  f o r  boilers and 

p ro ce s s  hea t e rs i n  p e t r o l e um r e f i n e r i e s . T h e  p r o du c t  wa s a d d e d  to t h e  

p o l l u t ant l oa d i ngs cal culated for the ad dit i onal proce ss heat re qui red for 

t he reforming p nJ ce ss . T hese emissi ons , t here fore , are p r e d i c t e d  to re s ul t  

from t he i n c re me n t a l  process heat needed t o  run the catalyt i c  reformer and 

an atm ospheri c  dist illat i on unit to produce extra feed : 

Par t i culates 0 . 0587 lb/ bbl reformate 
*** Sulfur oxi des (maximum ) 0 . 470 lb/ bbl reformate 

Hydro carbons 0 . 00979 l b/bbl reformate 

Ni trogen oxi des 0 . 20 3  lb/ bbl reformate 

Aldehydes 0 . 00 1 7 5 lb/ bbl reformate 

* F ue l  o i l  s ul f ur con t e n t  ( we i gh t  p e r c e nt ) :  fac t o rs based on 1 00 percent 

comb u s t i on s u l fur to S0 2 and a s s um e d  den s i t y of 3 3 6  l b / b b l ( 0 . 9 6 

k g / l i t e r ) .  A s s um e s ga s e s  p r o d u c e d  b y  p r o c e s s i ng crude are n o t  

des ulfurized before burning. 

** Ass uming ' 

o 

o 1 2  0 . 3 8 0  x 1 0  B t u / y r p r o c e s s  h e a t  re q u i r e d  f o r  

tm h . d ' t ' ll t ' ( I I I- l 4 )  
a o s p  erl C  l S  l a l on 

o 5 . 4 4 x 1 09 bbl/yr crude oil pro cessed ( I I I-1 4 )  

o Yield of reformate is a pproximately 

5 . 6  x 1 0 6 Btu/bbl crude oil 

80 per cent ( I I I- 1 S ) 

* * *Assumes no fuel gas des ulfuri zati on in t he re finer y .  
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I I I  E T h e  Regulatory Environment 

I I I  E- 1 DOE Gasoline Regulat ions 

T he D e partm ent of E ne r gy r e gul a t i on s  re gar d i n g  t h e  pricing and 

all o cati on of gaso line have been des cr i bed p re v i o us l y . T h e  e n for c em e n t  o f  

t h e s e  r e g u l a t i o n s  a s  a p p l i e d t o  r e f i n e r s , e s p e c i a l l y  a s  t o  p r i o r 

vi olations , is vigorous . The O ffi ce of t he Special Coun s e l  f o r  E n for c em e n t  

w a s e s t a b l i s he d  by D O E  to provi de tho rough au d i t i n g  o f  t h e  3 4  large s t  

re fi n er s , a n d  t h i s o ffi ce has compl e t e d  or p e n d i n g  e n fo r c em e n t  c a s e s  

aga i ns t  the s e  f i rms total i ng s everal bi l l i on dol lars in potent ial refunds .  

A sign i fi cant per centage of this amount inv o l v e d  p o t en t i al o ver char g e s  i n  

t h e  p r i ce s  char ged f or ga s o l i ne . T he ERA ' s  O ffice of Enforcement is al so 

pu rs uing a vigorous enfor cement program wi th re gard to  r e fi n e rs ot her t han 

the 34 largest . 

Enforcement of  DOE price regulat ions app licab l e  to retail dealers 

has b een less  thoro ugh , part ic ularly since 1 9 7 5 . This has b een due to a 

d e termina t ion made by the F ed e ral Energy Admini s t r a t ion and DOE , and imp l i c i t ly 

concurred in by Congress through i t s  appropriat ions f o r  the enfo rcement pro gram , 

that enforcemen t e f f o r t s  aimed a t  o ther s e gmen ts o f  the p e t roleum indus t ry are 

far mo re cos t e f fe c t ive . S urvey data obtained by the EIA from re tail dealers 

p r ior to July 1 9 7 8  sugges t but  do no t confirm that mo s t  re tail dealers were 

s el l ing all grade of ga so l ine from b o th full-s erve and s el f-serve pumps at 

less than maximum l awful prices  during tha t period . The same data , p lus 

that co l lec ted by o ther survey organ i z a t ions , sugges t a l s o  tha t s ome dealers 

are s e l l ing certain grade s of gas o l ine , espec ially unlead ed regular f rom 

full s ervice pump s ,  at or above lawful levels . A survey of 3 7 2  high-p riced 

s ta t ions was made by ERA ' s O ff ice of Enfo rcement in the las t half o f  1 9 7 8 , 

and 2 2 3 ( 5 9  percen t )  were found to b e  in viola t ion o f  mar g in l imi tat i ons on 

a t  leas t one grade o f  gas o l ine . This  was no t a random survey , however ;  the 

surveyed s ta t ions were selected b ecaus e of the ir high pr ices and the 

sllspic ion that they were among the mo s t  l ikely to be in violat ion . Because 

enforcement e f f o r t  a t  the r e t a il level has no t b een thorough due tc a r e­

d irect ion o f  resources to mo re c o s t - e f f e c t ive areas , the t rue rate  o f  vio­

lat ions is unknown . 
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I n  a d d i  t i on to tho s e  rul es regar d i ng the pri cing "ln d al l oca li c n  of 

gas o l i ne , anot her DOE regulati on ( 1 0 CFR 2 1 2 . 1 2 9 ) stat e s  i n  part t h at b o t h  

t h e  maximum permi s s i b l e  re t a i l  ga s o l i ne p r i ce a n d  t h e  o c t an e  number or 

numbers of t he gaso line d ispens ed from t he pump must be  p o s t e d  on t he face 

of  ea c h  pum p in l eg i b l e  num b e r s  at  l e a s t  1 / 2 inch h i gh . T he regulation 

furt her provi des t hat deal ers may use t he octane posti n g  f o rmat p re s c r i b e d  

b y  t he F e d eral Trade Commi s s i on ( FTC ) purs uant t o  i t s  rul e 1 6  CFR 422 . 1 ,  in 

l i e u  o f  t h e DOE re qui rem e n t . ( T he FTC r u l e  w a s  i s s ue d  b u t  n e v e r  m a d e  

e f f e c t i v e d u e  t o  a n  a d v e r s e  c o u r t  d e c i s i o n . ) W i l l f ul vi o l a t o r s  of 

regulat ions governing reta il d is t r ibut ion of ref ined p e trol eum products  are 

subj ect  to impr isonmen t of up to one year or f ines up to $ 1 0 , 000 or both 

( 1 5  USC  5 7 54) . Recen t  compliance ef for t s  have ind icated widespread non­

c ompl iance with the DOE price and octane p o s t ing requiremen t s . 

The Petro leum Mar ket ing P rac t ices Act , enact ed June 1 9 , 1 9 7 8 , requires 

the FTC to issue o c tane po s t ing regulat ions by December 2 0 , 1 9 7 8 ,  a d ead l ine 

that has no t yet b een met . The FTC propo s ed r egulat ions , issued S ep t emb er 2 0 , 

1 9 7 8  ( 4 3  FR 4 3 0 2 8 , S ep tember 2 2 ,  1 9 7 8) would be more comprehens ive t han the 

DOE regulations , require larger o ctane numb er s igns to b e  p o s t ed , and prov id e  

for a more uniform oc tane rat ing determina t ion u s ing the formula ( RON +MON ) / 2 . 

When the FTC o ctane po s t ing regulat ions b ec ome e f f ec t ive , ERA in t ends t o  delete 

Lts  own dupl i cat ive o ctane pos t ing requirement . 
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I I I  E-2 EPA Gasol ine R egulations 

I I I  E-2a Lead R egulati ons . A ccord i ng to EPA re gul a t i ons ( 4 0 CFR 

Part 7 9 ) ,  all designa ted motor vehi c l e  gas ol i ne s  must be regi stered and the 

a ppropriate i n f o rma t i on c o n c e r n i n g  ga s o l i ne re g i s t ra t i on and r e p o rt i n g 

r e q u i r e m e n t s  must  be  s up p l i ed t o  the E P A . The fol l owing definitions wi th 

res pect to l ead a pply to motor vehi cle gasoline : Fi rst , "Unleade d "  gas o l i ne 

c o n t a i n s n o  m ore than 0 . 0 5 g rams o f  l ead p e r  ga l l on .  S e c on d , " L ea d e d  

premium" gasoline contains m ore t han 0 . 0 5 g rams o f  l e a d  p er ga l l o n a nd i s  

s o l d  a s  " pr e m i um " . T hi rd , "Leaded non- premium" gasoline contains more than 

0 . 0 5 grams of l ead per ga l l on and is not s o l d  a s  " pr em i um" . T h e  EPA has 

a l s o  d e ve l o p e d  a l ead phasedown s chedul e for refiners whi ch states in part 

t hat t he ave rage l ead content per gallon of ga s o l i n e s h al l not e x c e e d  0 . 8  

grams a f t e r  J an ua r y  1 ,  1 9 7 8  and 0 . 5  g rams after O cto ber 1 ,  1 979 . ( 40 CFR 

80 . 20 ) . Purs uant to t he re gul a t i o n s , EPA has gra n t e d  wa i v e rs o f  t he 0 . 8  

grams per gal l on standard to refi ne rs that produce approximat ely 75  percent 

of t he nation ' s  m otor gasoline s uppl y .  

I I I  E - 2 b  E P A  R egulati ons A ppl icab l e  t o  D i s tributors , Deal ers and 

C o n s u m e r s . T h e  E P A  ha s s e v e r a l  r e g u l a t i o n s  c o n c e r n i n g  g a s o l i n e  

di s t r i bu t o rs , re t a i l e rs , and who l es a l e p u r c h a s er- con s um ers , i . e . , bul k  

pur chas e rs and c onsumers of gas oline ( s uch as fleet o p era tors ) .  Exampl e s  o f  

r e gul at i on s  affec ting distributors are , fi rs t , that n o  distributor may s el l  

gasoline as " unl eaded" gasoline unle ss i t  meets t he defi n i t i on o f  u n l e a d e d  
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ga s o l i ne a s  s t a t e d  in 40  CFR 7 9 . 3 2 .  S e cond , no carrier o f  gasoline shal l 

cause unleaded gasoli ne to fail to comply w i t h  t he d e fi n i t i on o f  u n l e a d e d  

ga soline at the time o f  del i very ( 40 CFR 80 . 2 1 ) .  

T h e  f o l l owing c o nt r ol s  a p pl y  t o  ga s o l i ne ret a i l e r s : F i rs t ,  n o  

re t a i l er m a y  s e l l  ga s o l i ne as un l ea d e d  un l es s  i t  mee t s  t h e  appropriate 

de finition,  nor may it i ntroduce l ea d e d  ga s o l i ne i nt o  a car to w h i c h  t h e  

warn i n g  " un l ea d e d  gas o l i ne on l y "  i s  a f f i xe d  o r  i n  wh i ch t h e  car fil l er 

inl et is de s i g n e d  to a c ce pt t he unl e a d e d  ga s o l i ne n o z z l e  o n l y . S e c on d , 

r e t a i l  ga s ol i ne o u t l e t s  must  o f f er un l ea ded gasoline o f  not less than 9 1  

r e s e a r c h  o c t ane n um b e r  ( RON ) f o r  s al e  e i t he r  i f  t h e  o u t l e t  s o l d  o v e r  

2 0 0 , 0 0 0  g a l l ons o f  gasoline during any cal endar year starting with 1 97 1 , or 

if t he outl et sold o ver 1 50 , 000 gallons dur i n g  any cal e n dar y e ar s t art i n g 

wi t h  1 9 7 1  a n d  i f  the o u t l e t  wa s l oc a t e d  i n  a c o unt y having a populat i on 

den sity of under 50  peo ple per square mile ( 40 CFR 8 0 . 22 ) . 

W ho l e s a l e  p u r c ha s er - co n s um e r s  o f  ga s ol i ne are p r o h i b i t e d  f rom 

i nt ro ducing any gasoli ne ot her t han t hat meeting the defi ni t i on of u n l e a d e d  

i n t o a n y  v e h i c l e  m a r k e d  w i t h  " un l e a d e d  ga s o l i n e o n l y "  o r  ha v i n g  a 

re stricted filler i nl e t .  

V i o l at i o n s  o f  the regulat i ons of 4 0  CFR Part 80 carry a penalty o f  

$ 1 0 , 0 0 0  p e r  da y .  A s  o f  N o v em b er 1 9 7 8 , EP A h a d  2 3  r e g i o n a l  p e r s o n n e l  

a s s i gned t o  the e n f o r ce ment o f  these regulat i ons . A s  o f  the same date , 47 

c a s e s  had been brought by EPA, for improper intro duc t ion of unleaded gasoline 

2 8  again s t  r e t a i l  dealers and 19 aga in s t  f l e et op er a t o r s .  Of the total  number , 

2 8  c a s e s  have b een comp le t ed , with an average p enalty impo sed in each o f  

$ 2 , 5 0 0 . EPA h a s  s t a t ed that i t s  enfor c ement o f  the se regula t ions h a s  been 

s evere ly limi t ed by the lack o f  ne c es sary r esources . 

I t  s ho u l d  b e  n o t e d  t hat EPA re qui res only t hat unl eaded gas of 9 1  

RON b e  m a de ava ila b l e . A c t ual RON o f  u n l e a d e d  ga s o l i n e  a t  t h e  pump i s  

curre n t l y  a v e r a gi ng 9 2 . 9  ( 1 9 7 7 ) . Many pos t- 1 9 7 4  cars need 92 . 5  or higher .  

Of  great er signi fi cance i n  engi ne behavi or i s  ( RON + m o t o r  o c t ane n um b e r  

( MO N ) ) / 2 ; t h i s  i s  t h e  va l ue p o s t e d  on ga s ol i ne pum p s . Mo s t  un l ea d e d  

gas o li ne i s  1 number l ower t han regular i n  this measure of o ctane . 
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I I I  E-3  E P A  Emissions Regulations and Enforcement 

EPA ' s  res p onsi bility to det ermine nati onal envi ronment al goal s f o r  

a i r  qua l i t y  h a s  re s ul t e d  i n  p r omul gat i on o f  Nat i onal Ambi ent A i r  Qual i ty 

St andards f or t he foll owing categories of air pollutants : 

0 Total s us pended par t i culates 

0 Sulfur di o xi de 

0 Nitrogen oxi des 

0 Carbon monoxide 

0 Photo chemi cal oxi dants 

0 Hydro carbons 

0 L ead . 

S ta t e s  and l o cal go vernments s pe c i fy em i s s i on l i mi ts for these 

p o l l u t ant cate g o r i e s  b y  t y p e s  o f  p o l l u t e r s  o f t e n  as p a r t o f  S t a t e  

I m p l e m e n t a t i o n P l an s  ( S I P ' s ) , wh i l e  new mo t o r  vehi c l e  emi s s i on s  and 

s el ected stati onary s o u r ces are re gul a t e d  by t he E P A . Of t he p ol l ut a n t s  

l i s t e d above , on l y  hyd r o ca r bon s , car bon monoxi de , and oxi des of nitrogen 

a re a p p l i ca bl e  to m o t o r  v e h i c l e  em i s s i o n s t a n d ar d s . C u rrent em i s s i o n s  

s t an d a r d s  i s s ue d  and �nforced by EPA are presented i n  Table I I I  A-2 . T hese 

em i s s i on s t andards are p res e n t e d  by type o f  v e h i cl e ,  m o d e l  y e a r , a n d  

regul ated poll utant . 

C e r t i fi ca t i on and t e s t i ng o f  ea c h  man uf a c t ur e r s '  f u l l  l i ne o f  

v e h i c l e  e n g i n e s  f o r  c o m p l i a n c e w i t h  m o b i l e  s o u r c e s  s t a n d a r d s  i s  

a c � o m p l i s h e d  e a c h  y e a r .  I n  a d d i t i on t o  t h i s ce r t i fi ca t i on p r o ce s s ,  

moni toring of vehi cles i n  act ual c ons um e r  us e i s  ca rri e d  o ut by t he EPA 

each year for a re pre s en t at i ve s ampl e of in-us e  vehi cles . Enforcement of 

t he mobile sour ce standards may entail any or all of t he following acti ons : 

o I n s p e c t i o n a n d  i n v e s t i ga t i o n o f  f o r e i g n a n d  d o m e s t i c  

manufact u re r s ' c e rt i f i ca t i on and p r o du c t i on a c t i vi t i es t o  

pre vent i ntroduct i on of uncertifi ed new domest i c  and imported 

v ehi cl e s ; 

o Conducting vehi cle assembly l i ne emi s s i on test ing;  

o Enfor cing t he recall , warrant y ,  and tam peri n g  p r o v i s i ons o f  

t he Clean Air Act ; and 

o E n s ur i n g  i m pl ement a t i on and compl i an ce with va por re covery 

re q ui rem e n ts , i ns p e c ti o n /m a i n t e n a n c e  r e q u i r em e n t s ,  a n d  

v e h i cl e m i l es traveled re qui rement s o f  T rans portati on Control 

P lan s . 
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I f  E P A  f i n d s , t h r o u g h  i t s  i n i t i al as s em b l y  l i ne che c ks , i t s  

S e l e c t i v e E n f o r c em e n t  A u d i t  ( S E A ) p r o g r am , o r  t h r o u g h  t h e s t a t e  

i n s pe c t i on / m on i t o r i n g  p r o gr ams , that a parti cul ar veh i cl e  model , line , or 

engi ne t ype does not conform to emi ssion standards ,  the p r o du c t i on o f  t h at 

m o de l , l i ne , or  t yp e  may b e  ha l te d , or  veh i c l es may be recalled to have 

faulty systems re pai red or re placed . Eleven recall s ha ve o c c u r r e d  to da t e , 

e a c h i n i t i at e d  by t he man u fac tur e r  rat h e r  than by a F e d e r a l l y  impo s e d 

recall pro gram res ul t i n g  f rom pro ce s s i n g  a cas e a l l  t he wa y t h ro ugh t he 

legal sys t em .  

I I I  E-4 S tate/Local R egulati ons and Enforcement 

U n der t he C l e a n  A i r A c t ,  s t a t e s  and l o cal go v e r nm e n t s  r e t a i n  

p r i m a r y r e s p o n s i b i l i t y  f o r pre ve n t i on an d co n t r o l  o f  ai r p o l l ut i on .  

T herefore , whil e t he F ederal EPA re gul a t e s  t he v e h i c l e  e xhau s t  em i s s i o n s  

a p p l i ca b l e  t o  the production of new motor vehi cles and engi nes , the states , 

t h ro ugh SIP ' s ,  are encouraged to conduct ins pection/mai ntenance pro grams t o  

d e t e r m i ne the effecti veness o f  emis s i on control sys t ems on in-use vehi cles . 

States whi ch have recently included t hese pro grams i n  t h e i r  S I P ' s  p e r f o rm 

an i ns pe c t i on / ma i nt e n a n c e  e i t h e r  pr i o r  to issui ng a vehi cle regi stration 

each year or , in  some cas e s , as volunt ary ai r p o l l ut i on c o nt r o l  m e a s u r e s . 

S ta t e s  impl emen t i n g  mandato ry pro grams incl ude New Jers e y ,  whi ch pi oneered 

t he program m o re t han five years a go ,  and R h o d e  I s l a n d . P h o e n i x ,  T u c s o n , 

C i nc i nna t i , L as V e ga s , R eno , and Portland , Oregon have mandato ry programs , 

h ' l C h '  h 1 t ( I I I- ] 6 ) C t ' t D w 1 e l ca go a s  a v o  u n  ary pro gram . o n n e c  l C U , e n v e r , 

P i t t s b u r gh , and P h i l ad e l ph i a  are to commence ins pe ction/maint enan ce ( I /M ) 

pro grams in 1 98 0 . L os Angeles plans to implement an I/M program i n  1 9 7 9  f or 

c ar s  b e i ng r e s o l d .  A l l  c i t i e s  whi ch fail to meet auto- related ambi ent air 

t d d t d t . 1 t " l programs by 1 9 8 3 . ( I I I- l 6 ) s an ar s are e xpec e 0 lmp emen Slml ar 

B o t h t h e  regulatory program and the s urveillance program depend on 

a valid test pro cedure by which emi ssi ons can be meas ured . The F e d e ral T e s t  

P r o c e d u r e  ( F T P ) m e a s u r e s  e m i s s i o n s  d u r i n g t h r e e  pha s es o f  v e h i cl e 

o p eration , and can be des cribed as follows . ( 1 1 1- 16 ) 

A " co l d  t r a n s i en t "  ph a s e  i s  r e p r e s en t a t i ve o f  v e h i cl e  start-up 

aft er a l ong engi ne-o ff peri od;  " hot- start" vehi cle o p e r a t i on o c c u rs a f t e r  
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a short eng ine-of f  per iod ; and a " s t ab il ized" phase i s  r epres entative o f  

warmed-up engine operat ion . The c old , ho t ,  and s tabi l ized phases are 2 1  

p ercent , 2 7  p er c ent , and 5 2  percen t , r espec t ively , o f  the t otal FTP mileage . 

The cold vehicle operat ion phas e  is def ined as the f ir s t  505 s econd s 

o f  vehicle operat ion following a long eng ine-o f f  per iod at  6 80 to  8 60F .  

Emiss ions are collected in bags ac cord ing t o  the three phases o f  operat ion . 

Bag 1 r epr esent s the em iss ions sampled under cold s tart condit ions with an 

average speed o f  2 6  mph ; Bag 2 r epr e s ents emis s ions sampled under s tab il ized 

cond i t ions with an average s peed o f  16 mph ; and Bag 3 r epresents emi s s ions 

sampled und er ho t s tart condi t ions with an av erage speed of 26 mph . 

F o r  u s e  i n  t ho s e  s i t uations where either the bag- s peci fi c average 

s peeds or t he per centage of col d ,  s t a b l e , and hot o p erat i o n  do n o t  mat c h  

the val ues ci ted above , co rrection facto rs have been published by EPA .  

Tests s uch as t he FTP des c r i b e d  a b o ve , howe v e r , are t o o  c om p l e x  

an d t i m e - con s um i ng to b e  administered at the state o r  l ocal level t o  i n- us e. 

vehi cl e s . S t a tes a n d  l o c a l i t i e s  t he r e f o r e  us e " s h o r t  t e s t s " , w h i ch i n  

g e n e r a l  f a l l i n t o  two groups : t ho s e  m eas ur i n g  hydr o ca r b o n  an d c a r b o n  

mono xi de emissi ons a t  i dle s peeds , and t hos e measuring hydrocar b o n , car b o n  

m o n o x i d e , a n d  n i t r o g e n  o x i d e s  e m i s s i on s  at  va r i ab l e s pe e d s  us i ng a 

d ynamom e t e r . A s  t h e s ho r t  t e s t  i n t r o d u c e s  a n um b e r  o f  u n c o n t r o l l e d  

var i ab l es , the EPA submi tted fi ve di fferent fl eets of vehi cl es to the short 

tests and t he more complex FTP to ens ure that t he s hort t e s ts r e s ul t s  we r e  

reasona bly capable of being correl ated wi th the FTP resul ts .  T hese were : 

o T he i dle test 

o The F ederal 3 mode test 

o T he C layton key mode test 

o The F ederal short cycle test 

o T he N ew York/N ew J ersey composi te test . 

S ho r t  t e s t  cut- off points wil l  be established on a yearly bas i s  by 

t he EPA f or t he m ost re cent model year ligh t  duty vehi cl es a n d  l i gh t  d u t y  
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t r u c ks b e gi n n i ng w i t h  the 1 9 7 9  m o d e l  yea r .  T he s e  cut-off points wil l  be 

a p p l i ca bl e  to t he w a r ranty pro v i s i o n s  f o r  e m i s s i o n s  c o n t r o l  s y s t em s  

pro d u c e d  f or 1 979 and later model s .  Under the warranty provi s i ons , emi ss ion 

c o n t r o l  s y s t ems w i l l  be re pai red by t he m an u f a c t u r e r  i f  f o u n d  t o  b e  

d e f e c t i ve b e f o re 5 years o r  5 0 , 0 0 0  m i l e s , a s  det ermined by EPA approved 

s ho r t  t e s t s . F o r  t he s e  t e s ts to be va l i d  and a p p ro v e d  by E P A  f o r  t h e  

w a r r a n t y p r o v i s i o n , f a l s e  p o s i t i v e r e s u l t s  ( w h e r e  t h e  s h o rt t e s t 

i ncorrectly predi cts fa ilure for a vehi cle t hat r e a l l y  s a t i s fi e s  t h e  FT P )  

m u s t  o c c u r  l es s  than 5 p e r ce n t  o f  t h e  time.  By varyi ng the stringency of 

t he cut o ff poi nt val ues , i t  is possible to re duce f al s e  p o s i t i ve re s ul t s  

t o  an y de s i re d  l evel , but at the cost o f  increasing fal se negative res ul ts . 

I t  is t herefore possi ble for some vehi cles passing EPA approved s ho r t  t e s t s  

t o  fal l b e l ow pas s i ng s t an d ar d s  o f  t h e  m o r e  co n t r o l l e d  F ed e r al testing 

pro gram . 

I I I  F The Economic Profile 

III  F- 1 Re finers 

T he Emer ge n cy P e t r o l eum A l l o ca t i on A c t  de fi ned t h r e e  types o f  

re fi ners , bas ed on re fining ca pa c i t y and c r u d e  o i l  s e l f - s u ff i c i e n c y . T h e  
* 

f i f t ee n  " major" re fi_ ners have re fi ning ca paci t i es in exce ss of 1 7 5 , 000 BID 

* 
Amoco , A t l a n t i c-R i ch f i el d ,  Chevron , Cit ies S ervi ce , Continental , 
Exxon , Gett y ,  Gul f ,  Marat hon ,  Mo bil , Phillips , Shell , Su n ,  T e xaco , 
and Union . 
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TABLE I I I-F- l o  TOTAL GASOLI NE SALES ( I � B ILLIO;�S O F  GALLO N S )  

AND REFINER CAT ECO lzY S HARE O F  D I ST R I BUT ION 

REF Ij�::R TOTl'.LS 1 9 7 2  1 9 7 6  C HANG E 
�----------------------- !----------------�------------�------------

TOTA� RE? I N E R  SALES 

LAlZGE I !� T E G R.:::_TED 

(M.u.JOR ) 
SAL E S  

S HA RE S  

LARGE I N D E P E N D E � T  

REFINERS 
S ALES 

S H? RE S  

SHALL K::? I �ERS 

SALES 

S HARES 

1 0 0 . 6 g a l s 1 1 1 . 4  g a l s  

7 4 . 0  g a l s  7 9 . 1  g a 2. 5  

7 3 . 6 % 7 1 . 0 %  

8 . 3 g a l s 8 . 9  ga l s  

8 . 3 % 8 . 0 % 

1 8 . 2  g a l s 2 3 . 3  ga l s  

1 8 . 1 % 2 0 . 9 %  

* P e r c e n t a g e  pO'i n t  inc r e a s e  o r  d e c r e a s e  

S o u r c e :  FEA For�s P - 3 0 5 � - 0  a n d  PEA P - 3 0 6 -M- Q 

+ 1 0 . 7 % 

"' 6 . 9 % I 
- :1 . 6 pt s . ! 

+ 7 .  2 �  

- O .  3 p t . *  f 
f 

+ 2 8 .  O� , 

+ 2 . 8  ':) t s * i  
� I 

I I 
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F I GURE I ll- F- l.  MOTOn GASO L I N E  D I S'i R T BUT I ON 

r 
Re f in e r  S a l u r i c cl  
Re t a i l  Ou t l e t s  

. - ,---,-- "'_._-',J �::t�� __ 

Dome s t i c 
P r o du c t i on 
Le v e l  
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ana own o r  control di rectly m ore t han 30 p er cent o f  t he amo unt of c r u d e  o i l  

d . . f . . ( I I  I - 1 7 ) , 1 . d d t " f ' * * pro ce s s e  I n  t he l r  re l ne r l es . rhe . ' arge In e pen en re l ners 

have re fining capaci t ies in exce ss of 1 75 , 0 0 0  B ID b u t  own or c o n t r o l  l e s s  

t h a n  3 0  p e r c e n t o f  the amo un t  o f  c r u d e  o i l  u s e d  i n  the i r  re f i ne r i es . 

A pproximately 1 40 " small" re fi ne rs have r e fi n i n g  capaci  t i es o f  l e s s  t han 

1 7 5 , 0 0 0  BID . Mos t b u t  not al l smal l re fi ners al so own or control less than 
. . .  ( I I I-l 7 )  

3 0  per cent o f  t he cr ude oil us ed i n  t helr re fl nerles . 

T ab l e  I I I  F- 1 s hows total gasoline sal es and distribution of sal es 

by re fi ner cate gory for 1 972 and 1 976 . The table shows that small r e f i n e r s ' 

s hare o f  the mar ket has increased 2 . 8  percentage points , while l arge maj or 

re fi ners ' s ales have decli ned by 2 . 6  per cent a ge p o i n t s . A lm o s t  all o f  t he 

m o t o r  g a s o l i n e con s um e d  i n  the U n i t e d  S ta t e s  i s  p r o d u c e d  i n  domes t i c  

re fi nerie s ;  l e ss than 3 p er cent is importe d . ( I I I- 1 7 ) 

Gas o l i ne i s  d i s tr i b u t e d  t hr o ug h  a com p l e x  ne two r k  o f  refiners , 

wholes al ers , and retailers de pic ted in F i gure I II F- 1 .  R e fi n e r s  d i s t r i b u t e  

gasoli ne t o  the fol l owing : 

* *  

o T ermi nal operators 

o B randed and nonbranded j obbers 

o Cons i gnees and commission agents 

o L arge-volume retail cons umers ( fo r  e xampl e ,  t r uc k 

fl e e t s , au tomobil e  rental fi rms and other indus try 

accounts ) 

o R e f i n e r  s a l a r i e d  r e t a i l  o u t l e t s , i n c l u d i n g  

s econdary brands 

A m e r a d a - H e s s , A m e r i c a n  P e t r o fi na , A s hl an d , and S o hi o .  S i n c e  
enac tment of t he EPAA i n  December 1 973 , Coastal States , K e r r-McGee 
a n d  T os co have al so reached this category and S ohi o has moved i nto 
t he maj o r  r e f i ner c a t e gory by v i r t ue o f  i ts b e c om i n g  a m a j o r 
p r o d u c e r  o f  c r u d e  o i l  thro ugh e xc ha n ge o f  s t o c k  f o r  B r i t i s h 
P e troleum ' � holdings on t he North Slope o f  A laska . For con s i s t ency 
o f  ana l ys l s , mar ket s hare data i nclude onl y the origi nal four as 
large i nde pendent re fi ners . 
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o B r a n d e d  r e t a i l  d e a l e r s , b o t h  o p e n  ( t hat i s . ,  

deal e rs w ho own or l ea s e  o u t l e t s  f r om p a r t i e s  

o t h e r  than t he i r  s up p l i ers ) a n d  l e s s ee de al e r s  

( t hat i s , d e al e rs w ho l ea s e  o ut l e t s  f r om t h e i r  

suppl i ers ) 

o L ar ge i nd e pendent market ers who usual ly s el l  the i r  
( 1 1 1- 1 7 )  

o� brand thro ugh salari ed ret ail outlets . 
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T o t a l  re f i ne r  ga s o l i ne sal es i n  1 9 7 6  b y  cat e go ry are shown in 

T a bl e  III  F - 2 .  T he d i s t r i b u t i on p a t t ern d i ff e r s  a p p r e c i a b l y  amo n g  t h e 

r e f i ner cat egor i es . D i re ct sales by maj or refiners amount to 8 . 5 percent of 

t hei r total s al e s , comp a r e d  w i t h  3 . 4 p er c ent o f  t he large i n d e p e n de n t  

r e fi ners ' t o t a l  a n d  o n l y  1 . 1  p er cent of the smal l refiners ' total . O n  the 

ot her hand , sales at s alaried retail outlets by maj o r  r e fi n e r s  a re o n l y  7 

p e r cent o f  the i r  t o t a l , compar e d  w i t h  2 5 . 8  percent for lar ge independent 

re fi ners and 2 3 . 1  p er cent for small re fi ners . 

D i s t r i b u t i o n  o f  sal es t o  t h e  di f f e r e n t  c l as s es o f  i n d e p e n d e nt 

marketers al so d iffers appreciably . Almost t h r e e- fo u r t h s  o f  s u ch s al e s  b y  

m a j o r  re f i ners are as branded p r o d u c t s  to l e s s e e  dea l er s  an d j o b b e r s , 

compared with about 50 per cent by large i nde pendent refiners and 3 0  per c e n t  

b y  smal l re f i ne r s . C o n ve r s e l y , 60  p e r ce n t  o f  t h e  outs i de sal es by smal l 

re fi ner i es are as nonbranded products to jobbers , comp are d w i t h  5 0  per c e n t  

b y  large i nde pendent refiners and only 1 2  percent b y  maj or refi ners . 

I I I  F-2 Dis tributors ( Wholesale-Resellers ) 

T h e c a t e g o r y  o f  w h o l e s a l e - r e s e l l e r s  i n c l u d e s  i n d e p e n d e n t  

w h ol e s a l e rs , t ermi nal o p e ra t o rs , c o n s i g n ee s , a n d  b r o ke r s , a s  w e l l  a s  

traditional branded and unbranded jobbers . 

W h o l e s a l e - res e l l e rs s t o re a n d  d i s t r i b u t e  g a s o l i n e  t o  r e t a i l  

o u t l et s . T he s e  o u t l ets may be either branded or nonbranded l es s ee deal ers , 

o pen deal e rs , or  deal ers w ho l ea s e  o u t l e t s  f rom w h ol e s a l e- res e l l e r s . A 

who l e s al e- re s e l l er may a l s o  make d i r e c t  sal es to bul k cons umers , s uch as 

farm , comm er ci al or i ndustrial accounts . Some wholesal e - r e s e l l ers al s o  own 

o u t l e t s  that are o pe r a t e d  by s a l a r i e d  emp l o ye e s . A c o ns i gn e e  sel ls and 

d e l i v ers p e t r o l e um p r o duc ts at t he w h o l es a l e  l e ve l  b ut t h i s  m et ho d  o f  

o pe r a t i on differs from that o f  most whol esal e-resel l ers in that ( a ) for the 

most part , rem u n e ra t i on is on a comm i s s i on b a s i s , a n d  ( b ) t i t l e  to t h e  

pro d u c t  rema i ns wi t h  t h e  re fi ner and the re finer ' s  i nvoi ce i s  us ed i n  the 

b i l l i n g  o f  t he p r o duc t .  U n der t he normal a r r a n g e m e n t s  i n  e f f e c t  f o r  

c on s i gn e e s , s a l es can be made to branded retail ers or directly to acco unts 

of comm ercial and agricul tural cus tomers . 
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D i re c t  s a l e s  f o r  con-
s u mp t i on t o  b u l k  p urchas e r  

R e f i n e r  s a l a r i e d  re t a i l  
o u t l e t s  

I n d e p e n d e n t s ,  i n  l o t a l  

B r a n d e d  p ro d u c t t o  j ob b e r s  

Nonb randed p r o d u c t  t o  
j obbe r s  

B r and e d  p ro d u c t  t o  open 
d e a l e rs 

B randed p r o d u c t  to l e s s ee 
d e a l ers 

TABLE I I I - F- 2 .  TOTAL REFINER GASOL I N E  SALE BY CATEGORY , 1 9 76 
(Thousands o f  C a l lons ) 

La rge I n t e g r a t e d  L a r g e  I n d e p e n d e n t 
(Ma j o r )  Re f i n e rs Re f in e rs 

% % G a l  • .  i. X Gal. 

100 . 0  7 9 , 1 3 9 , 2 6 8  100 . 0  8 , 94 3 , 4 4 2  

8 . 5  6 , 7 1 9 , 3 34 3 . 4  301 , 8 5 3  

7 . 0  5 , 50 7 , 9 7 0  2 5 . 0  2 , 3 10 , 6 1 2  

84 . 6  1 00 . 0  6 6 . 9 1 1 , 9 6 t, 70 . 8  100 . 0  6 , 3 30 , 9 7 7  

3 1 . 8 2 1 , 2 9 9 , 504 3 1 .  8 2 , 0 1 0 , 3 5 1  

1 1 .  8 7 , 908 , 3 5 4  50 . 0  3 , 1 68 , 300 

1 4 . 7  9 , 809 , 14 2  1 . 4  85 , 4 9 7  

4 1 . 7  2 7 , 89 4 , 9 6 4  1 6 . 9  1 , 06 6 , 8 2 9  

Sma l l  R e  f i n e  r s  

ro .l G a l. 

1 00 . 0  2 3 , 382 , 2 56 

1 . 1  2 5 5 , 7 2 7  

2 3 . 1  5 , 4 0 2 , 8 1 5  

7 5 . 0  100 . 0  1 7 , 7 2 3 , 7 1 4  

1 9 . 8  3 , 5 1 1 , 881 

60 . 0  10 , 64 3 . 6!.9 

9 . 7  1 , 7 1 5 , 7 8 7  

10 . 5  1 , 8 5 2 , 39 7  

( a) T h i s  c a t e g o ry i n c l u d e s  b roke rs , b randed and unb randed j ob b e r s , t e rm i n a l  opera t o rs , and independent ma r ke t e r s . 

S o u r c e : DOE d a t a  c o l l e c t e d  on Fo rm FEA P - 3 0 6-M- O .  

N o t e : 1 )  P e r c en t a g e s  ruay n o t  t o t a l  1 00 due t o  i n d e p e n d e n t  roun d i n g .  
2 )  Da t a  may n o t  a g r e e  w i t h  DOE previ o u s l y  p ub l i shed f i g u res b e c a u s e  o f  rev i s i o n  

o f  p re l i mi n a ry d a t a . 
3 )  C o l umn 2 o f  e a c h  t ab l e  is a b reakdown o f  s a l e s  t o  i n d e p e n d en t s .  

H 
H 
H I '-J U1 
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P r e s e n t  D O E  r e g u l a t i o n s  r e q u i r e  p r ime s up p l i e rs t o  make an 

addi ti onal a s si gnment of  gasoline to a whol e s a l e- re s e l l er w h e ne v er a b a s e  

pe r i od al l o c a t i on f o r  a n e w  r e t a i l  ou t l et i s  approved . S ince there is no 

requi rement for a dec rease i n  allo cat i on if t he wholes ale- res ell e r  s u p p l i e d  

r e t a i l  dea l er goe s o u t  o f  bu s i ness , the whol esal e- re s ellers l os ing retail 

o utl ets ha ve b e en a b l e  t o  r e d i s t r i bute an i n c r eas e d  v o l ume of ga s o l i n e  

am o n g  t he i r cu s t omers and al so among their own retail outlets . The branded 

i nde pendent deal e rs a l l e ge t hat t h i s  re d i s t r i b u t i o n  of ga s o l i ne b y  t he 

who l e s al e- r e s e l l ers p l a c e s  them i n  an un f a i r  compet i t i ve pos i ti on when 

competing at t he ret a il level . This " upward certi fi cati on" provis i on of t he 

regulat i ons may have created some mar ket share di stort i ons . 

S i n c e t h e  D O E  d o e s n o t  c o l l e c t  c o m p l e t e  d a t a  o n  

who l e s al e- re s e l l e rs , i t  h a s  no defi nitive informat i on on the total number 

of wholes al e-res ell ers or t he numb er of sta t i o ns or ot h e r  c u s tomers t ho s e  

w h o l e s a l e - r e s e l l e r s  s u p p l y . I n d u s t r y  s o u r c e s  e s t i m a t e  t h a t  

wholes ale-res ellers number between 1 2 , 0 00 and 1 8 , 000 , and t hat mos t o f  t h em 

o w n  o r  c o n t r o l , t h r o u g h  l ea s e s  o r  s up p l y  agreement s ,  s e veral r e t a i l  

tl t ( III- ls) ou e s .  

S al e s by m a j or re fi ners t o  who l e s a l e - re s e l l e rs amo un t e d  t o  2 9  

b illi on gall ons in 1 9 7 6 ,  an  i nc rease o f  4 0  per cent o v er 1 9 7 2 . T h e  l ar ge 

i n d e p e n d e n t  and smal l re fi ners suppli ed 1 9  billion gal l ons to thi s class i n  

1 9 76 , a n  i nc reas e o f  3 0  p er cent Q ver 1 9 7 2 .  
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III F-3 Retail Dealers 

T h i s  ca t e gory comprises both l essee deal ers , who rent outlets from 

t hei r re fi ner or wholes ale- reseller s uppli e r s , an d " o p e n "  de a l e rs w h o  own 

the ir outlets or lease them from thi rd par t i es who are not the ir suppliers . 

T he pri ncipal t y p e s  o f  bus i ne ss es o p e r a t e d  at t he r e t a i l  l e v e l  

i nc l u d e : fi rs t , ful l s e r vi ce o u t l et s ; s e c on d ,  ga s - an d- go o u t lets ( high 

volume , wi t h  limi t ed or s elf-s er vi ce ) ;  and t hi r d ,  c om b i n a t i on s  o f  t h e  two 

( s pl i t  i s l and ) .  I n  addi t i on , many bus i nesses sell gasol ine as a si del ine to 

t heir primary busi ness , s uch as con v e n i e n c e  s t o r e s , d i s co un t  s t o r e s , an d 

de partment store s . 

B ra n d e d  dea l e rs ( o pe n  and l e s s ee )  purchased 37 . 7  b i l l i on gal lons 

of gasoline di rectly from maj or re fi ners in 1 9 7 6 , a d e c l i ne o f  9 p e r c e nt 

f r o m  1 9 7 2 . D u r i ng t he s ame p er i o d , s a l es to b r a n d e d  de al ers b y  l ar ge 

i n de pendent r e fi n e rs d e c l i n e d  by 1 4  p er c e nt a n d  s i m i l a r s al e s  b y  sm a l l  

r e f i ners de c l i n e d  b y  4 8  p e r c e n t . T o t a l decline i n  volume sol d t o  branded 

deal ers by all re fi ners decli ned by 1 1  per cent . 

T h i s  h a s  r e s u l t e d  i n  a s i gn i f i cant de cl i ne i n  t h e  num b e r  o f  

branded i n de pendent retail outlets . Bas ed o n  data c o l l e c t e d  by t he B u r e a u  

o f  t he C e ns us f o r  D O E , the number o f  s u ch out l e t s  declined from 1 78 , 900 

uni ts i n  November , 1 974  to 1 54 , 000 uni ts in N o vem b e r ,  1 9 7 6 , a d e c r e a s e  of 

1 4  t ( III- I 8 ) percen . 

T he f a c t  t h a t  the p e r cent age decl i ne i n  volume of sal es between 

1 97 2  and 1 976  is s ubst ant ially less t han the d e c l i n e  i n  n um b e r  of o ut l e t s  

b e t w e e n  N ovember , 1 9 74  and N ovember , 1 97 6  i nd i cates that average volume of 

sales per outlet has increas ed substant iall y .  

I I I  F-4 Salaried R etail Outlets 

Ma j o r  a n d  non-ma j o r  refi ner sal es through salaried retai l  out lets 

i nc reas ed 5 . 4  billi on gall ons or 69 per cent during t he period Jan ua r y , 1 9 7 2  

t hr o ugh D e ce m b e r , 1 9 7 6 . T he large i nde pendent and maj or re finer categories 

increas ed sales by 800 m illion gall ons ( 5 3 per cent ) and 2 . 1 b illi o n  gal l o ns 

( 6 2 p e r c e n t ) ,  re s pectively . Smal l refiner salaried retail out let sal es were 

up 2 . 5  b illi on gall ons or 86 p er cent . Salaried ret ail o utl et s ales of sma ll 
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r e f i ne r s , as  a p e r c e nt a ge o f  t otal refi ner sal ar ied retail sal es , were 37 

p er cent in 1 972 and 4 1  p er cent in 1 9 76 . The m a j o r  r e f i n e r  s al a r i e d  ret a i l  

o u t l et sal es a s  a p e r c e n t  o f  t o t al re f i ner sal ar i ed retail out l et sal es , 

however , decli ned from 44 per cent in 1 9 72 to 42  p er cent in 1 9 76 . 

Between 1 9 7 4  a n d  1 9 7 6 , the number of sal aried retail outl et s  for 

t he 30 large st refi ners , each with a refi ning capaci ty greater than 1 0 0 , 0 0 0  

B ID , i nc r e a s ed f rom 8 , 9 4 5  t o  1 1 , 352 . However , only fi ve o f  tho s e  refi ners 

accou nt ed for a ppro ximately 90 per cent of t he i nc rea s e  d u r i n g  t he p e r i o d ,  

a n d  m o s t  o f  the maj o r  r e f i ne r s  de c r e a s e d  thei r  number of salari ed ret ai l  

tl t ( III · 1 8 )  o u  e s .  

III G Maj or Assumptions and Uncertainties 

T h ere are man y p r o b l e m s  f a c e d  i n  t h i s  a n a l y s i s , s i n c e  t h e 

un d e r s t an d i ng of the phenomena whi ch may create impacts is not compl ete . I n  

addi tion , t he fut u re of man y  affected programs is subj e c t  t o  t he p o l i t i cal 

pro cess and hence uncert ai n .  

T he a p p r o a c h  s e l e c t e d  f o r  t h e  E I S  i s  to deal expl i ci tly i n  the 

an a l y s is w i t h  as m u ch of t he e x i s t e n t  u n c e r t a i n t y  a s  p o s s i b l e . T h e  

remai n i ng cas es o f  uncertai nt y and assumpti ons are then pre s ent ed , and the 

s en si t i vity of t he resul ts to t hese it ems is developed and s hown . 

III G- 1 Unc ertainities 

The maj o r  s ource of unc er tain ty no t trea t ed in the analys i s  is 

that of the actual mis fueling behav i o r .  All obs erva t i onal data wh ich have 

b een collec t ed have been for  random obs ervat ions o f  the vehicle populat ion , 

no t time s eries obs ervat ions on a selec t ed sub se t . Thus the d ata may re­

flect hab i tual behavior or r andom behavio r .  In other word s , ob s erva t ions 

could be e ither or misfueling of vehi cles wh ich are cont inually mi s fueled 

o r  o f  vehicles that are r andomly mis fueled . 

S i n c e  o n l y  two cons e c u t i ve m i s fue l ings may deacti vate a catal ys t 

p e rmane nt l y ,  t he act ual n um D er o f  i m p ai r e d  c a t a l y s t s  i n  t h e v e h i c l e  

po pu l at i on wil l be l arger i f  the behavi or is the random case than i f  it is 

habit ual . F or t he purpose of impact analysis , t he behavi or is ass ume d  t o  be 

habi t ua l  for the same obs erved mis fuel i ng rate . This i s  consist ent with the 
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b el ie f  tha t  t h e  dec is ion t o  misfuel i s  mad e p r i o r  t o  pulling u p  to the pump , 

especially s ince misfueling is d if f icul t wit hout prior preparat ion ( such 

as r emoving the f i ller inlet r es trictor o r  carry ing a funnel ) . 

Pub lic comment s  did no t provide any definit ive data on whe ther the 

misfuelers obs erv ed a t  the pump are r epeat o r  random misfueler s . The Amoco 

survey r eceived in pub l ic comments sugges ted that about half of  the mis fuelers 

had done s o  only once during the four mon th survey period , and , o f  the 

remainder , the ma i ority  were frequent misfuelers . To the 

ext en t  that obs erved m i s fuelings are " one- t imers " ,  the assumpt ion (as used in 

the DEI S )  t ha t  all m isfueling is repeat b ehav ior would result in overstat ing 

the ac tual occur ence o f  impaired catalys t s  in the vehicle populat ion . On 

the o ther hand , if a large numb er o f  misfuel ings are by o ccas ional (more than 

once but less t han hab itual) misfuelers , the obs erved mis fuel ing rat e  could 

also be shown t o  understat e the actual numb er of impa ired catalys t s .  

The purpose  o f  this EIS , however , i s  not t o  identify the ac tual rate 

of fuel switch ing in the vehicle p opulat ion , but rather to det ermine the rat e 

that would b e  induced by the adop t ion o f  DOE ' s  pol i cy alt ernat ives . For 

thi s  reason , i t  i s  exp l ic itly assumed that the increas e in fuel swi t ching 

observed at h igher pump pric e d i f ferent ial s is done f o r  pr ice purpo s es , no t 

for performance or other reasons , and the ind ividuals who swit ch at higher price 

d i f f eren t ials will rep eat this b ehavior when the same dif f er entials are once 

aga in encountere d .  For the sake of completeness , the EIS also address es the 

al terna t e  assump t ion that pr i ce-d i f f er ent ial ind uc ed swit ching i s  a completely 

random phenomenon . 

III  G-2 As sumptions 

This s ec t ion l is t s  thos e s p ec i f ic assump t ions which have b e€n made in 

the impact analys i s . After the impact analysis is d eveloped , the s ens i t ivity 

to each assumpt ion will b e  examined in Chapt er IV , S ec t ion E .  

III  G-2a Vehicle Aging . There ex ist  no data on m is fuel ing b ehavior 

o f  car s o lder than 3 year s , the age of the o ld es t  cataly s t  equ ipped vehicles 

in the curren t  general vehicle popula t io n .  The s cant data which exis t for  

h ·  1 
( 1 1 1 - 7 )  
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vehicle age s , with a s ignif i cant change be tween 2 and 3 year old vehicles , 

that i s , between 3 and 4 years after day o f  purchase . 

I t  was assumed in the DEIS  that vehicles o lder than 3-4 years are 

mi s fue led at t he same rate as 3-4 year-old vehicle s .  This conc lusion was 

based pr imar i ly on the fact that , on the average , between 3 and 4 years o f  

age a p r ivate passenger vehi cle surpasses 5 0 , 000 miles , which may be a 

p sycho logical turning p o int in the minds of  owner s ,  b ecause i t  may coincide 

with the public  percep t ion o f  the effective life o f  the conver t er . *  The 

rate change also p arallels the t ime of second ownership for much of the 

vehicle f leet . I t  was assumed that af ter the significant increase in fuel 

swi t ch ing that occurs be tween 3 and 4 years , the incidence o f  swi t ching 

then flat t ens . 

Comment s  received on the DEIS , part i cularly from the Center for Auto 

Safety , argued that vehicles four year s o ld or more will misfuel at higher 

rates than three-year-o ld vehicles . We recognize this p o s s ib i l i t y .  How­

ever , for the reas ons set  forth in sect ion C-3c o f  this chap ter and dis­

cussed more fully below ,  we have det ermined that the incremental imp ac t s  

of  t i lt and deregulat i on are essentially independent of  the assumed mis­

fue ling rate for older vehi c les . 

The DEIS attemp ted t o  recognize vehicle age as a cause of  fuel swi t ch­

ing , in order that the fuel swi t ching caused by age would not erroneously 

be related t o  price . However , the avai lab le data on fuel swi t ching by age 

and by price was sparse , and did no t support the development of a det er­

mini s t i c  model rela t ing to price , age , and fuel swit ching . Accord ingly , 

the DEIS analysis  used s tat i s t i cal t echniques t o  develop the exp ected 

fuel swi t ching rate for each price /age comb inat ion , as well as the 

quar t ile and 1 p ercent conf idence limi t s . These rates , when used to 

forecas t emiss ions , showed lit t le sens i t ivity to the assump t i on of  mis­

fuel ing rates for o lder vehicles ( the sens i t ivity was determined by 

compar ing emi s s ions for the rates presented in the DEIS  t o  emi s s ions 

for rates two and three t imes higher for 4 and 5 year o ld vheicles , 

resp ect ively) ; the lit t le sens i t ivity shown was due t o  s t a t i s t ical 

aberrat ions in the source data . 

* 2PA regulat ions for vehicles call for a 5 0 , 000 mile survival o f  the 
emissions c ontrol system ,  a fact which is reflected in vehicle war­
rant ies , with whi ch the owner is like ly to be f amiliar . 
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Be cause of  the confusion caused by the statist ical te chniques used 

in the DE IS , and because of  the que s t ions unneces sari ly raised about 

the assump tion of  age effects  for four and f ive year old veh icle s , a 

s imp ler appro ach is taken in this f inal EIS , wherein the price and 

age effects  are presented separat ely and independ ently . Thus , wh ile 

the assump t ion o f  mi sfueling rates for four and f ive year old vehicles 

may s t il l  be que s t ioned , i t  has no effect on misfueling induced by price . 

I t  might be argued that o lder vehi cles might be more prone t o  misfuel 

for a given price d i f f e rent ial than newer vehi c les . However ,  there are 

no data which present price-d i f f erent ial induced fuel ing as a funct ion 

of vehicle age , and assump t ions about this p o s s ib le tendency ( in e i ther 

d irect ion) would be unj u s t i f iab le . Accord ingly , the price sens i t ivity 

that i s  determined is app lied t o  the comp lete vehicle populat ion . 

I I I  B-2b Gaso line Shortages . The cho ice o f  act ion to be t aken by DOE 

mus t  recognize the p o s s ib i lity of a real or perceived shortage in the 

availability of unleaded fue l . The DOE is cont inuing to perform 

supply/demand analyses which show if , and how , demand will be met . 

However , an argument exis t s  that the exi s tence o f  controls wil l  inhibit 

the inves tment neces sary to meet demand , par t i culari ly in facilit ies 

that wi l l  be avai lab le in 1 9 8 1  and beyond . 

As an as sump t ion , the analys i s  that fo l lows is undertaken with the 

belief that the energy industry will s t r ive , in the aggregate , to mee t  

the coming demand . I t  also assumes that the cro ss-elas t icity o f  demand 

for  the var ious grades o f  leaded and unleaded gasoline will remain 

rela t ively constant . 

The 1 9 7 3- 1 9 7 4  sho rtage provides a case his tory o f  price changes wh ich 

may be used to examine the effec t s  of a p erceived shortage . The sensi­

t ivity of the impact analysis to a shortage is examined in Chap t er IV . 

I I I  G- 2 c  Octane Number Requirements . Currently , the octane numb er o f  

mo s t  unleaded gaso l ine marketed b y  U . S .  ref ine rs i s  about 8 7  (R+M) / 2 , a 

level whi ch i s  presumed to satisfy the requiremen t s  o f  mo s t  vehic les pro­

duced ( but does not satisfy all because of the variat ion among individual 

vehicles even in the same product ion line) . Unleaded gasol ine at retail 
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pump s averages about 1 octane number ( RON) higher than the legal minimum 

of  9 1  ( RON) . 

As vehicles age , their oc t ane requirements increase somewhat due t o  

bui ldup o f  carbon dep o s i t s  i n  the combus t ion chamber which incr ease the 

t endency to knock. Als o ,  as the mandated f leet fuel economy becomes more 

s tr ingent , vehi c le s  eng ine s may have higher compress ion ratios and thus 

require a higher octane fue l .  

The former condit ion i s  addres sed directly i n  the analysis 

pro cedure , us ing the limi t ed data on mis fue 1ing as  a func t ion o f  vehicle 

age . The latter cond i t ion is not examined ,  as the only vehicle year s 

affected would be the 19 80-19 81  models , which by 1980  would be 0-1 years 

o ld ,  and thus shcu1d have minor performance- induced mis fue 1ing l ates . In 

addi t ion , as pointed out in many comment s , there is a growing trend among 

ref iners to market a higher-octane unleaded grade of gasoline ( 9 1  ( R+M) / 2 )  

i n  order t o  satisfy those cus t omers exp eriencing performance prob lems with 

87 octane unleaded . The incr eased availab il i ty of  unleaded premium gaso­

line should t end to o f f s e t  performance-induced mis fue 1ing that would result 

from higher compress ion engines . 

I I I  G- 2d Octane Pool Lower ing . S ignif icant incr eases in gasol ine supply 

can be achieved by lower ing the o ct ane of the f inal product slat e , s ince 

approximately 5 p ercent of  the energy in fue feed stock is consumed in the 

reforming s tep . Oc tane lower ing has been also sugges ted on a seasonal 

basis . 

I t  has been e s t imated that a high percentage o f  all unleaded vehicles 

are no t satisf ied by current oc tane levels . Thus , if  mi sfue1ing is 

indeed perf ormance mo t ivated , any lower ing of  unleaded oc t ane , be  i t  

seas onal o r  year long , might increase the misfue1ing rat e ,  par t i cularly 

if  higher octane unleaded fue ls are no t readily avai lab le as an alt er­

na t ive to swi t ching to leaded grades . 

O ther al t ernat ive s ar e avai lab le to dissatisfied owners . They 

include tradeup to a new vehicle and detuning to reduce kno ck ( generally 

by spark re tardation) . The lat ter act �ay increase a vehicle ' s  fuel con­

sump t ion more than the lower ing of  the o ct ane rat ion would increase 

gaso l ine supp 1v . 
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I I I  G- 2e Of fer ing of an Unleaded Premium Grade . .�oco , Mob i l ,  and Shell 

marke t a premium unleaded fuel and several o ther refiners have test-marke ted 

an unleaded premium fuel in the Eas t .  This fuel , with an oc tane o f  about 

91 (R+M) / 2  or higher , seems t o  have found good marke t accep tance with many 

owners of unleaded vehi c les . The comments suggested that demand for this 

grade has been extraordinari ly high . It is p o s s ible t o  proj ect  a future 

where the current mix of leaded regular , unleaded unleaded regular , and leaded 

premium shi f t s  over the next several years to a mix of leaded regular , unleaded 

regular , and unleaded premium . Market ing representa t ives o f  several ref iners 

have announced thei r  intentions to extend unleaded premium into the nat ional 

marke t . 



----------------------------------------------------------------------------------
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I V  IMPACTS O F  ALTERNAT IVE S 

Th is  chap t er summar i z es the estimated impact o f  the var ious al t er­

natives , cover ing pr ice and price differential impac ts , induced vehicular 

emis s ions , general economic impac t s , and ref ining impacts . At the end , 

social impacts and the outlook for 1 9 8 5  are discussed , a sens i t ivity 

analysis  i s  made , and a summary of impac t s  is pres ented . 

The impac t analys i s  discusses the ab solute levels of  impacts  by 

alt ernative . Within each alt erna t iv e ,  the inc rement al impact of  the 

alternat ive , compared to the alt ernat ive of no act ion , is discus sed . In 

the impact summary , incremental impac t s  over the alternat ive of no 

act ion is discus s ed . 

Mo s t  of  the analysis  done in this chap ter i s  based on nat ional 

average data , s ince such data are in mos t cases more s t a t i s t ically 

rel iab le than that which i s  available on a reg ional bas is . However , 

where reg ional data ar e availabl e  and analy sis  i s  po s s ible , they are 

provided , with appropriate cavea ts  as to the limi ted rel iab ility of the 

pres entat ion . 

In order to carry the impact analyses of  fuel swi tching and increased 

ref ining ac t ivity to meaning ful conc lus ions , an effort is made to show 

p os s ible  impacts in the at ta inment of na tional amb ient air quality s t an­

dards in cert ain prob lem c i t ies (Washing ton , D . C . , Denver , and Los 

Angeles in the case of veh icular emis s ions ; Lo s Angeles and Hous ton in 

the case of ref inery emi s s ions ) . These local impac t s  are in general 
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arrived a t  by prora t ing na t ional average price inc rease , fuel switch ing 

and ref inery expans ion data to these local i t ies and , to the extent 

p o s s ible , supp lemen t ing the analy s is with some d iscuss ion of available 

local data , again with appropr ia te cavea t s  as to i t s  reliab i l ity . 

The impac t analysis  i s  performed on the as sump t ion tha t the supply 

and demand of gasoline will be in balance in 1 98 0 ,  which is the con­

clus ion of EIA as discus sed in Chap t er I I I , sec t ion B .  However , in 

order to provide the full range of pos sible impac t s , the analy s i s  of  

each al ternat ive will also cons ider possib le environmental impac t s  if  a 

supply shortfall suf f ic ient to cause a leaded/unleaded price d i f f er­

ent ial of 10 cents  per gallon is presented . 

The analy s is for each of  the alt erna t ives o f  the environment al 

impacts result ing from increased vehicular emiss ions , which i s  the 

pr incipal environmental i s sue raised by gasoline . der egulation , will be 

presented in the following log ical sequence : 

1 .  First , e s t imat es will be made o f  the exp ec t ed average inc rease 

in costs  associa t ed with the produc t ion and market ing of gasoline und er 

each of the al t ernat ives , and their exp ected increases in prices at both 

the ref iner and retailer level . 

2 .  Next , an es t ima t e  will be mad e of  the extent to which these 

average gasol ine price increases will be allocated between leaded and 

unleaded grad es o f  gasol ine at t he retail pump . 

3 .  From the predicted changes in the lead ed /unleaded price dif­

ferent ial , an  e s t imat ion will  be made o f  the rate at which unleaded 

gas ol ine only vehicles will misfuel with leaded gaso line . This will 

b e  done by applying the fuel swi t ching rates , arrived at in the manner 

ind i cated in Chap ter I I I , sect ion C ,  and Appendix A .  
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4 .  An es t ima te will be mad e of increased hyd rocarbon (HC ) and 

carb on monoxid e ( CO )  emis s ions result ing from misfuel ing . *  

5 .  The nat ional emi s s ions data aeveloped will be used to e s t imat e  

the ex tent to which three problem c i t i es (Washing ton , Denver , L o s  Angeles)  

will b e  delayed in meet ing Nat ional Amb ient Air Quality Standard s for 

carbon monox ide and oxidants . 

* The S t a te o f  Cali fornia and EPA sugges t ed in their comment s  on the 
DEIS that the impac t s  of inc reased nitrogen oxides (NOx) emi s s ions 
from poisoned 3-way catalyt ic muf flers be examined . Only 1 9 8 0  

vehicles na tionally and several model years o f  Cali fornia cars will 
use 3-way catalytic  muf fl ers to control NO emiss ions .  

x 

EPA data for poi soned catalytic muf flers indicate tha t high NOx and 
h igh HC em i s s ions c anno t oc cur concurrent ly . HC emis s ions for 3-
way catalys t s  less than 4 years of age show typical emis s ions o f  
about 1 gram per mile , a numb er which al so represent s NOx emi s s ions 
f rom the same type of catalys t . If the catalyst is poisoned , HC 
emi ss ions increase to about 8 grams per mile wh ile NOx emiss ions 
also inc rease to ab out 4 grams per mile , o r ,  HC emi s s ions increase 
to about 4 grams per mile while NOx emi ss ions inc rease to 8 grams 
per mil e .  ( EPA data are unclear as to whe ther int ermed iate comb inations 
are pos s ible) . 

Nat ionally , s inc e the worst  case inc remental emissions impact in 
1 9 8 0  for HC is . 14 million met ric t ons per year (wi th HC emi s s ions 
increas ing by a factor of 8 for poi soned catalys t s ) , NOx can be ex­
pected to inc reas e by a fac tor o f  4 to 8 (but only for one model 
year of 6 catalys t-equi pped mod el years ) .  Thus , the corresponding 
wo rst  case incremental impac t  for NOx emis s ions in 1 9 8 0  is approxi­
ma t ely . 0 2 million metric tons per year , an ins ignif icant increase 
compared t o  current nat ional emiss ions o f  about 25  million me tric 
tons per year . 

In California , however , with a larger 3-way catalyst equipped 
vehicle fleet , incr emental NOx emiss ions impac ts will be ab out half 
those pred i c t ed in this  EIS  for HC emi s s ions impacts in Cal ifornia . 
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IV A Expec t ed Price and Price D if f erential 
Incr eases Under Each Alt erna t ive 

The p o int of d eparture for any impac t analysis of d eregulat ion and 

i t s  al t ernat ives i s  to det ermine the exp ec ted increases in the average 

price of gas o l ine generally and then to det ermine the ext en t  to which 

this average price increase will in fact be allocated between leaded and 

unleaded gasoline . 

There are many p o s s ib l e  means tha t  could b e  employed t o  e s t imat e  

what p r i c e  increas es w i l l  occur over the next two years . S ince we have 

previously determined ( Chap t er I I I , sect ion B) tha t supply and demand 

for gas o l ine will l ikely be in rela t ive balance through 1980 , we have 

d ec ided t o  e s t ima t e  ref iner price increases on the basis of wha t ref iner ' s  

c o s t  increas es will be dur ing the next two years . This met hod i s  cho s en 

b ecaus e ,  in a c omp e t i t ive market , if  t he supply /demand balance remains 

relat ively constant , c o s t  increas es that are common to all memb ers o f  

t h e  indus t ry w i l l  be passed through fully . Thus , in the case of  r ef iner s , 

in the analysis  that follows we have attemp t ed t o  identify tho s e  cos t 

increases tha t will in g eneral be common t o  all ref iners and to estimate 

the amoun t of the increases . 

Price increases that might occur at the retail level have b een 

trea t ed d i f f erently , because i t  is d i f f icult t o  identify tho se c o s t  

increases that w i l l  b e  common to all retailers . Inst ead the analy sis 

a t t emp t s  t o  es tabl ish increases that will b e  added a t  the retail level 

by proj ecting wha t  average d ealer gro s s  income would be in 1 9 8 0  if  i t  

fol lows t h e  estab l ished his tor ical tr end o f  average d ealer gro s s  margins 

and then comput ing the amount by which a d ealer will have to raise his 

gasol ine prices in order t o  real ize the proj ec t ed gro s s  margin . 
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From a comb ination of the ref iner and retailer es t imat es , which 

provides the total  exp e c t ed price increases at the retail pump , we will 

es t ima t e  the ext ent t o  which the price diff erent ial between leaded and 

unl ead ed gas o l ine will increase . 

There are four pr incipal sources of increased costs  which can b e  

ant i c ipated over t h e  next two years : 

1 )  Crude O i l .  The principal element s  of  crud e o i l  c o s t  increases 

are (i)  for eign o i l  price increases , which are det ermined 

primari ly by OPEC ; ( i i)  domestic o i l  price increas es , which 

for uncontro lled oil increases at approximately the OP EC rat e ,  

and which for contro lled oil  incr eas es a t  the rate o f  domes t ic 

inf lat ion ; and ( i ii) the fac t that an increasing propor t ion o f  

t h e  nat ion ' s  total crud e o il supply i s  unc ontrolled foreign or 

domes t i c  oil . DOE ' s  decision on der egulat ion or gasoline t i l t  

will n o t  a f f ec t  t h e  magnitude of  the s e  costs , b u t  it will 

a f fect t he amount that will be allocated to gasol ine as 

opposed to o ther products . 

2 )  Inflat ion-Increased Nonproduc t Costs . The various c o s t s  o f  

opera t ing a r ef inery , inc luding such items as labor ,  u t i l i t ies 

and interest exp ense , will increase over the next two years 

so lely a s  a result of  inf lat ion . Again , DOE ' s  decis ions on 

the prop osed act ions will affect only how much of these 

increase s ,  which will b e  the same in any event , will b e  

allocated b y  ref iner s to gasol ine . 

3 )  Lead Phasedown Compl ianc e .  Si gni f icant inves tments are 

required by ref iner s in order t o  meet the EPA lead phasedown 
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schedule , which will be me t through a subs tant ial reduc t ion in 

the lead content of leaded gasol ine , as well as through the 

natural increase in unlead ed gas ol ine produc t ion dicta ted by 

the increased fleet of cat alys t- equipped vehicles . Over the 

next two years , these costs  will cons i s t  of the co s t s  asso­

c ia ted with "debo ttlenecking" present ref ineries in o rder to 

increase their o c tane yields and recover ing a rat e of  return 

on inves tments  in new capacity tha t  have been mad e to date . 

S ince inves tments in capac ity tha t will be avai lable through 

1 9 8 0  have already been made , these c o s t s  will also exi s t  

regardless o f  whe ther DOE adopts  ei ther o f  the proposed 

ac t ions , and the d if f erenc e will be merely how co s t s  are 

allocated among produc t s .  

4 )  Dealer Co s t  Increases . Dealers will also incur c o s t  increa ses 

o f  various kind s over the next two years due to inf lat ion and 

o ther fac tors . These increases , cal culated in this analysis 

ind irectly by proj ec t ing past trends of  deal er gro s s  income , 

are small compared to ref iner co s t  increas es . 

The analys is in this sec t ion as sumes that only cos t-j us t if ied price 

increases will occur . Pr ice increas 9s that might result from a supply/ 

demand imbalance (and theref ore are no t co st-j u s t if ied ) will be con­

s idered s eparately in S ec t ion B of this Chap ter as par t of the analysis  

o f  the env ironment al effects  of each alterna t ive . 
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IV A-l Expected Co s t -Based Price Increases 
at the Ref iner Level 

Expec ted cost  increases at the ref iner level ar e summar i zed in 

Tab le IV A- l . The numb ers were arrived at through the metho dology 

described below . 

IV A-la Ref iner Crude Oil Cost  Increases 1 9 7 8-1980  

The composite  acquisit ion c o s t s  of  crude petroleum by the average 

ref iner is in general equal to the nat ional we ighted average delivered 

price of domestic  and imported crude petro leum . The ref iner acqu i s i t ion 

cost  of domes t ic crude petroleum is the price paid by refiners f or 

dome s t ic crude oil and includes transportation cos t s  from the wellhead 

to the ref inery . *  

In the DEIS , we e s t imated tha t the average crude oil  ac quis i t ion 

cost  f or ref iners would increase by about 15 percent between 1 9 7 8  and 

1 9 8 0 .  This f i gure was arrived at as follows : 

The c omposite  acqui s i t ion c o s t  of  domestic  crude petroleum wi ll 

vary from month to mon th depending on the we ighted average o f  lower tier , 

upper tier , and s t ripper well crude o i l  prices , plus changes in trans-

porta t ion co s t s . The increase in the average dome s t i c  crude oil acqui-

s i t ion c o s t  for the year 1 9 7 7  compared with the average for 1 9 7 5  was 

* Ref iner "produc t"  cos ts for purposes o f  DOE regula t ions include 
also the cost  of purchased produc t ,  as well as feed s t o cks . For 
purpo ses of  this analysis , it is as sumed tha t price increases 
for purchased products  will not deviate in signif icant amoun ts 
from increases in crude oil  prices and for s implicity need no t 
be cons idered separa tely . 



TABLE IV A- l .  POTENTIAL INCREASES BETWEEN 1 9 7 8  AND 1 9 8 0  IN REF INER PRICES FOR GASOLINE 
RESULTING FROM CHANGES IN PRODUCT AND NONPRODUCT COSTS FOR ALTERNATIVE 
ACTIONS ( c ents per gallon) 

Cont rolled Cont rols on 
Price Unleaded 

No Ac t ion Gasoline T i l t  Deregulation D i f f eren t ials Gaso l ine Only 

Allowab le Pr oduc t 
6 . 4 (a)  7 . 0 (b ) Cos t  Increases 7 . 0 ( b )  7 . 0 ( b )  

7 . 0 ( b )  

Probab le Nonp roduc t 
2 . 4 (a)  3 . 6

( c )  
3 . 6 ( c )  3 . 6 ( c )  3 . 6 ( c )  Cos t  Increas es 

Total Increases Before 
Adj us tmen ts for Prior 
Cost Increas es 8 . 8  1 0 . 6  10 . 6  10 . 6  10 . 6  

Adj us tmen ts for Prior 
1 . 6 ( d )  1 . 6 ( d )  1 .  6 ( d )  Cos t Increases 0 . 0  1 .  6 ( d )  

Total Increases 8 . 8  1 2 . 2  1 2 . 2  1 2 . 2  1 2 . 2  

(a)  Analys i s  Memorandum AM/E S / 7 9-l 7 , "Mo tor Gaso l ine Prices Through 1 9 8 0  Under Cont inued DOE Price Controls , "  
E IA ,  January 1 9 7 9 , plus one-hal f o f  added c o s t s  o f  lead phas edown (Appendix E)  that can be allocated 
under the regul at ions to ga soline . 

( b )  Application o f  ref iners ' expec ted t i l t to gasol ine of produc t c o s t s  ( 110%)  ( s ee sect ion IV A-la) . 
( c )  App lica t i on o f  re f iners ' expec ted t i l t to gas oline of nonproduc t co s t s ( s ee sect ion IV A- lb ) . 
( d )  One t ime only price increases expec ted to result  upon imp lementation o f  act ion to reflect more 

appropriate all ocat ion of current c o s t s . 

H 
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1 3 . 8  percent . * Th e refiner ac qu i s i t ion c o s t  of impor ted crude oil is 

the del ivered pric e ,  including transportat ion co s t s , fees and any o ther 

co s t s  incurred in purchas ing and shipp ing crude oil to the Uni t ed S t ates . 

The increas e in the average acquisit ion cost  of  imported petroleum for 

the year 1 9 7 7 ,  compared with the average f or 1 9 7 5 ,  was 4 . 3  percent . ** 

( One OPEC price increase oc curred during this period . )  Due to the 

in creased percentage in ref inery feedsto cks of much h igher priced 

imported crude petroleum in 1 9 7 7  compared with 1 9 7 5 ,  the percent age 

increase in the compos i t e  ref iner acqu i s i t ion co s t  of domes tic  and 

imported crude petroleum over that t ime period was higher than the price 

increase for  e i ther of  the two components , or 1 5 . 2  percent . *** In the 

DEI S ,  it was assumed , because of  the inab i l i ty par t i cularly to pred i c t  

the future c ourse of OPEC price increases , tha t the increase over the 

next two years would be s imilar to tha t experienced be tween 1 9 7 5  and 

1 9 7 7 , or ab out 1 5  percent . 

The OPEC price inc rease announced in Decemb er 1 9 7 8  requires revi-

s ian of  the crude oil price increase e s t ima tes used in the DEI S . OPEC 

announced that it wa s increa s ing crude oil prices by 5 percent on 

January 1 ,  1 9 7 9 , 3 . 8 09 per cent on April 1 ,  1 9 7 9 , 2 . 2 94 percent on July 

1 ,  1 9 7 9  and 2 . 69 1  percent on October 1 ,  1 9 7 9 , for an ef fec t ive increase 

by the end of  19 7 9  of  about 14 . 5  percent . This meant tha t the factor we 

used in the DEIS t o  es t ima te fore ign crude oil price inc reases was too  

low , even if  OPEC d o es no t rai s e  prices aga in in 1 9 8 0 . 

* $ 9 . 5 5 per barrel versus $ 8 . 39 per barrel . ( S ource : Monthly Energy 
Review) . 

** $ 1 4 . 5 3 per barrel versus $ 1 3 . 9 3 per barrel . ( Source : Monthly 
Energy Review) . 

***  $ 1 1 . 9 6 per barrel versus $ 1 0 . 38 per barrel . ( S ource : Mon thly 
Energy Revi ew) . 
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The E IA has analyz ed the effect  of  the OPEC increase on gaso l ine 

prices (as suming cont inuat ion of contro l s )  in a recent Analy sis Memo-

randum . *  The resu l t s  o f  this analysis  have been used to develop the 

es t ima tes in Tab le IV A- 6 .  In the mo s t  extreme cas e , us ing an as sumed 

"h igh case" rate of dome s t i c  inf lat ion (which dictates the ra t e  at which 

prices o f  domes t i c  price- control led crude o il will increase)  and an 

as sumed further OPEC inc rea se in 1980  at the rate o f  domes t ic inf lation , 

the incremental ref iner ac qui s i t ion c o s t  by the end of  1 9 8 0  would be 

about $ 2 . 7 0 per barrel , or 6 . 4  c ents  per gallon . Under the as sump t ions 

of a low inf la t ion ra t e  and no OPEC increase in 1 9 8 0 ,  the pro j ec t ed 

increased crud e o i l  co s t s  would be 4 . 7 c ents  per gallon . For purposes 

o f  this analys is and in o rder no t to under s ta t e  the po t en t ial environ-

mental impac ts , the higher f igure is used . 

IV A- lb Ref iner Nonproduc t Cost  Increases 1 9 7 8- 1 9 8 0  

Re f iner s w i l l  be required to incur cer ta in increases i n  nonproduc t 

co s t s  in o rder to b e  ab l e  to mee t  produc t demand in 1 9 8 0 . 

The E IA Ana lys i s  Memorandum in App end ix G has analy z ed ref iner 

nonproduc t c o s t  increases by inf lat ing histor ical ref iners ' gro s s  mar-

gins (ref inery gate pric es minus average crude oil  c o s t s )  quarterly with 

the proj ec ted GNP price deflato r . By the end of  1 9 8 0 ,  these co s t s  could 

amount to as much as 2 . 2  cents per gallon of  gasol ine (as suming 

;< Analysis Memo randum AM/ES / 7 9- l 7 , "Mo tor Gasol ine Prices Through 
1 9 8 0  Under Cont inued DOE Pr ice Cont rols , "  Energy Informat ion 
Administra t ion , Washing ton , D .  C . , January 19 7 9 . A copy of this 
Analysis Memorandum i s  at tached to this EIS a t  Appendix G . 
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continua t ion of  presen t  contro l s  and vo lumetr ically proport ional allo-

cat ion of  c o s t s )  und er low economic growth , high inf lat ion assump t ions . 

The expected range is from 1 . 7  cents to 2 . 2  cen t s  per gallon . The 

higher f igure is used in this analysis . 

A s igni f icant new nonproduc t cost inc rease asso c iated with the pro-

duct ion of  gaso l ine that was no t fully accounted for in the E IA analysis 

i s  the addit ional cost tha t will be incurred by refiners in comp ly ing 

with the mandated EPA lead phasedown requirement scheduled for October 

1 ,  1 9 7 9 ,  and the related need to improve clear pool oc tane levels . By 

Oc tober 1 ,  1 9 7 9 ,  the allowed pool lead content of gaso l ine will be 

reduced to 0 . 5 grams (g) p er gallon for complying ref iners . Because of  

temp orary exemp t ions g iven to small ref iners , the average for the 

indus t ry is expected to be 0 . 5 9 g  per gallon in 1980 , down from the 

present 1 . 2 0 g  per gallon . 

A d etai led analysis was mad e  to es t imat e  the nonproduc t cost  

increases for the total  gasol ine pool  in  1 9 8 0  associat ed with the lead 

phasedown . Th is analys is is pr esented in Append ix E .  In general , the 

analys i s  concluded that ac tual nonproduct cost inc reases associated with 

improving gaso l ine ref ining capab ility will be about 1 . 2  cents per 

gallon o f  all gaso l ine produced . * 

* Comment received tha t criti zed the size  of  the cost increases 
proj ec t ed in the DEI S  caused us to review again carefully the 
e s t imates made of nonproduc t cost increases . As a resul t of this 
review ,  two changes were made . First , the DEI S  rel ied so lely on 
t he c o s t s  of complying with the lead phasedown requirement s  to 
e s t imate nonproduc t cost  increases . We have concluded that it 
should also include the nonproduc t co s t  inc reases der ived in the 
E IA Analys is Memorandum by mUl t iplying average ref iner margins by 
the proj ected rate of  inf lation , s ince these ar e nonproduc t cost  
increases tha t will be incurred by all  ref iner s .  Sec ond , the costs  
o f  comply ing with the lead phasedown schedule have on  further 
analysis been shown to have been overstated in the DE I S . The DEI S  
numb er o f  1 . 6  cents  per gallon ha s been revised downward t o  1 . 2  
c ents per gallon as exp la ined in Append ix E .  
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IV A- lc Pass through P ermi t t ed Und er Var ious Al t erna t ives 

IV A- lc ( l )  No Ac t io n .  The pr e-Dec emb er 1 ,  1 9 7 8  regulat ions require 

that allowable increased product and nonproduc t co s t s  be pas sed through 

t o  each product in proport ion to i t s  share o f  the t ot al product volume . 

(Nat ionally , gaso l ine comprises 4 2  p ercent o f  to tal ref inery produc t 

output , and i t  i s  as sumed that this percentage will no t change by 1 9 8 0 . )  

Mo reover , costs  alloca t ed to o ther contro lled produc t s  can be real lo­

cated to gasoline . Currently only about half of  ref inery product 

vo lume , includ ing gaso l ine , is contro lled . For purposes of  the analy sis , 

i t  is assumed that some of the c o s t s  allocat ed t o  o ther contro lled prod­

uc t s  would be real loca ted to ga soline such that 45 p ercen t  of  al l prod uc t 

and nonproduct c o s t s  would be al located to gasoline . 

Th e 6 . 4  c ents  p er gallon increased crude oil  cost  arrived a t  in the 

Analy s is Memorandum represents  an allocat ion of  45 p erc ent of  to tal 

increased crude oil  costs to gaso line . 

A r e turn on new equ ity inves tment i s  no t al lowed as an increased 

nonproduct co s t  under current regula t ions . However , s ince added interes t 

costs  per gallon of  t o t al produc t can be pas sed through in vo lumetric 

proportions to gaso l in e ,  i t  is as sumed that all add i t ional inves tment is 

f inanc ed by deb t  a t  a 9 percent int eres t rat e ,  the current average y ield 

to matur i ty of  a samp le of  oil company bonds . Our es t imat e  of  the 

amount of  the exp ected 1 . 2 c ents per gallon of  nonproduc t cost  increases 

neces sary for comp l iance with the lead phasedown requirement tha t could 

be passed through under exi s ting regulat ions is 0 . 5 cent s .  I t  i s  also 

e s t ima t ed that roughly 0 . 3  of  the 0 . 5 cents  p er gallon increase may be 
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included in the to tal nonproduct  cost increa se of  2 . 2  cents  per gallon 

est ima t ed by the E IA in the Analy s i s  Memorandum , leaving 0 . 2  c ents  p er 

gallon to b e  added . Thu s ,  the total nonproduc t increase allo cated to 

gasol ine would b e  about 2 . 4  c ents  p er gallon . 

Thus , the t o tal e s t imat ed crude o il and nonproduc t co s t  increases 

that would be allocated to gaso l ine by 1980  under continuat ion of cur­

rent price c ontro ls would be 8 . 8  cents per gallon . This number and i t s  

two components are presented i n  t he f i r s t  co lumn o f  Tab le IV A-I . 

IV A- lc ( 2 )  Ti l t . Und er the gaso line tilt  propo sal , the amount o f  

allowed produc t and nonproduct c o s t s  that could b e  alloca ted to gasoline 

is larger than t he vo lumetric propor t ion . I f  a ref iner produces 4 2  

percent gasoline , the national average , i t  can p a s s  through 1 1 0  percent 

of the amount o f  crude oil cost increases it could pass through if  only 

volume trically p ro po r t ional allocat ion were allowed , and approximat ely 

1 5 0  percent o f  t he t o tal nonproduc t co s t s  i t  could pas s through on a 

volume t rically propor t ional bas i s .  

I n  this analysis , i t  is as sumed that ref iners will take full 

advantage o f  the t i l t  allowed for crud e  oil c o s t s  and pass through 7 . 0  

cents per gallon ( 6 . 4  c ents t imes 110  percen t ) . I t  i s  also as sumed for 

purposes o f  this analysis that if  i t  i s  allowed to do so under the 

regulat ions , a r e f iner will a t t emp t to recover in gaso l ine sal es only as 

much o f  the cost  of comp ly ing with the lead phasedown schedule as po s s ible , 

but  tha t , with regard t o  inflation-adj usted incr eased nonproduc t c o s t s  

generally , t h e  c omp e t i t ive cond i t ions f o r  gasol ine relat ive t o  o ther 

produc t s  will no t allow it to take advantage of the full 1 5 0  percent 
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tilt  to gaso l ine . Rather , w e  es t ima t e  t h e  t il t  o f  general nonproduc t 

co s t s  will b e  about 1 2 5  perc ent . Thu s , the amount o f  general nonproduc t 

c o s t s  tha t  will be pas sed through on gasoline will be 2 . 4  cen t s  ( 1 . 9  

cent s ,  the amount o f  general nonproduc t c o s t s  ( 2 . 2  c en t s  to tal) that does 

no t includ e a fac tor for complianc e wi th lead phas edown , t imes 125 

percent) , plus the full 1 . 2  c ent cost  of  comply ing with lead phasedown , 

or a t otal o f  3 . 6  cent s p er gallon , if  tha t much i s  permit t ed und er the 

tilt  regulat ion . It  happens tha t  exactly that much is  allowed as  a 

result o f  add i t ional inc reased nonproduct  c o s t s  be tween the fourth 

quar ters of  1 9 7 8  and 1 9 8 0  ( calculated by mul tiplying the 2 . 4  cen t s  

allowed under volumetr ically proportional allocation t imes 1 5 0  p ercen t , 

or 3 . 6  cent s ) . 

The increased crude o il co s t s  ( 7 . 0  cents) and the increased non­

produc t c o s t s  ( 3 . 6  c en t s )  that would be allocat ed to gasoline , plus the 

t o tal of 10 . 6  cents ,  are shown on the first  three lines of co lumn two o f  

Tab l e  I V  A-, l .  

In add i t ion t o  al lowing mo re than a vo lumetr ically propor t ional 

alloca t ion to gasoline of future product and nonproduc t co s t  increas es , 

which i s  ref lec t ed in the forego ing f igures , the gasoline tilt  rule will 

also allow a ref iner to make an immediate adj us tment upward in the 

amount of such c o s t s  that i t  allocates t o  gasoline to ref lec t cost  

increas es tha t have already been incurred between May 1 9 7 3  and the 

pres en t . Ano ther way to look at this increase  is tha t the f ir s t  month 

the gasoline t i l t  rule goes into effec t ,  refiners could immed iat ely 

b egin allocating to ga soline an add i t ional amount of  incr eas ed co s t s . 

Th is  "up-front" adj us tment i s  no t includ ed in the for ego ing discuss ion 

of nonproduc t co s t  increas es , which deals only with increases that will 
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occur af ter the rule goes into ef f ec t . For the average ref iner , the 

maximum allowab le adj us tment has been es t ima ted to be  1 . 7  cents  per 

gallon for product costs  and 2 . 2 cents p er gallon for nonproduc t costs . 

DOE has concluded , however , that comp e t i t ive cond i t ions will probab ly 

not p ermit ref iner s to pass through this full al lowable adj ustment , and 

i t  is estima t ed , based upon histor ical all ocat ion of produc t and non-

product costs  dur ing a p er iod when the regulat ions allowed full f lexi-

b i l i ty , that the adj us tment will in fac t average 1 . 2  cents and 0 . 4  cents 

per gallon r espec t ively , or a to tal o f  1 . 6  cents  per gallon , as shown on 

. ( 1 1 - 2 ) l lne f our o f  column two , Table IV A-I .  

Thus , the to tal exp ec t ed adj ustment by refiners under the gaso l ine 

t i l t  regula t ion , ref l ec t ing bo th product and nonproduc t costs  increases , 

is 1 2 . 2  cents per gallon of  gaso l ine . 

IV A- lc ( 3 )  Decontr ol , F ixed Differential , and Fixed Price for 

Unleaded . Under each o f  these al t erna t ives , no controls would exi s t  on 

the pass through of c o s t s  by a ref iner . Presumably , a ref iner will 

s t r ive t o  pass on the to tal cost increase calculat ed us ing historic 

return on investment . Of  cour se , the market s ituat ion , no t his costs , 

det ermines whether he can pass through all , only par t , or more than the 

c o s t s  calculated her e .  For purposes of this analys is , however , it i s  

as sumed that full cost pas s throughs & r e  po s s ible . 

In a deregula ted env ironment , the as sump t ions as to crude o il c o s t  

increases that would be passed through on gaso l ine a r e  the same as under 

the t i l t  alt erna t ive , or 7 . 0  c ents p er gallon . The same is true for 

nonproduct c o s t s  and the init ial upward adj us tment in cost allocat ions 

that ref iner s ar e l ikely to make as soon as the al t ernative b ecomes 

effec t ive . 
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Thus , a s  shown i n  the las t three co lumns of  Table I V  A- l ,  und er 

thes e alt erna t ives ref iner prices could be exp ec ted to rise by essen­

t ially the same as und er t il t , or 1 2 . 2  c ents per gallon between 1 9 7 8  and 

1 9 8 0 . 

IV A- 2 Expected Price Increases a t  the Retail Level 

IV A- 2a Concep tual Framework.  Although costs  increases are likely 

to o ccur at the retail level which will influenc e gasol ine pump prices , 

it  is d i f f icult t o  ident ify such p o t ential c o s t  increases and , because 

o f  the great d ispar i ty among retail deal er s , it is also less certain 

than in the case o f  refiner s tha t thes e c o s t  increases will necessarily 

be reflec ted in price incr eases . Thus , the cos t-related price increase 

approach used in the analysis at the ref iner level in the pr eced ing 

section will be abandoned here in f avor of  proj ections of likely average 

d ealer margin incr ea ses based upon his torical trends . 

Th e l ine o f  reasoning taken in this analysis is as follows : retail 

s ervice s ta t ions on the average wil l maintain some minimal level of 

t o tal net income from gasoline sales . If  the number o f  dealers and the 

level of gasoline demand tha t  is satisf ied through dealer sales i s  

known , i t  is possible to det ermine the average gallonage sales p er 

d ealer and , in turn , the averag e real ( that is , inflation adj us t ed ) 

d ealer margin p er gallon o f  gasol ine sold . This lat t er f igure then can 

be conver t ed to curren t  dollar t erms by use of the appropr iate price 

index . Any increase in dealer current gro s s  margins can be added to 

expected ref iner price increases estima t ed in the preced ing sect ion to 

det ermine t o tal average price incr eases expec t ed a t  the gasoline pump . 
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I V  A- 2b Ba sel ine S i tua t ion . Tab le IV A-2 provides certain basel ine 

data regarding his torical t rends in numb ers of dealers , vo lumes of gaso-

l ine sold , dealer marg ins , et c . , that are necess ary for fur ther analys is . *  

S ome s igni f i c ant ob servat ions can be drawn from the data presented in 

this tab le : 

1 .  The numb er o f  retail d ealers generally increased unt il 1 9 7 3 ,  

when Phase IV price con tro ls were impo sed by the Co s t  of L iv ing Counc il 

and cont inued thereafter by FEA and DOE .  S ince 19 7 2 , the numb er of 

d ealers has f allen f rom 2 2 6 , 4 5 9  to 1 7 1 , 000 . ( Co lumn 1)  

2 .  S ince to tal gaso l ine volume sold through retail dealers has 

s t eadily inc reased and the numb er of d ealers has declined , the average 

volume s o ld per d ealer has in creased drama t ically , from 2 9 4 , 305 gallons 

in 19 7 3  to 4 3 1 , 9 3 0  e s t imated in 19 7 8 . ( Column 3 )  

3 .  Av erage real d ealer margins per gallon have dec l ined s teadily 

as vo lumes have inc.reased . ( Column 5 )  

4 .  Average real gross income per dealer ( income before deduct ion 

of  operat ing expenses)  has gradually increased over the ten year period , 

f rom about $ 2 0 , 000 in 1968  to $ 2 4 , 000 in 1 9 7 8 , with the excep t ion of  

19 7 3-7 4 ,  when the oil  embargo and sub sequent crude oil price increases 

d isrup ted market c ondit ions . 

The princ ipal t rends that can be der ived f rom the data  presented in 

Tab le IV A- 2 are presented graphically in Figure IV A- l .  

* Th e f igures shown were presented in the DEIS . As sump t ions as t o  
gasoline demand for 19 7 8 , the r a t e  of  inf lat ion i n  19 7 8  and the 
proj ected rate of  inf lation could have been rev is ed somewhat to 
reflect ac tual 1 9 7 8  gas ol ine demand , the ac tual 1 9 7 8  inflat ion rate 
(9 percent)  and more recent estimat es of  future inf lat ion . However , 
the uLt imate results  of  the analysis are not sens i t ive to these 
relatively minor adj us tments . 
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IV A- 2c Proj ec ted 1980 Re tail Margins . The next s t ep in deter­

mining potential price increases i s  to proj ect  1 9 8 0  dealer margins under 

regula t ion and d eregula t ion al terna t ives . To arrive at these estimates , 

cer tain as sump t ions have to be mad e .  The f i r s t  is tha t , und er continued 

regula t ion . the numb er o f  retail dealers will decl ine at the 1 9 7 7- 7 8  

rate during 1 9 7 8-7 9 and 1 9 7 9- 8 0 . The second i s  tha t , under deregula t ion , 

the numb er o f  ga soline dealers in 197 9-80 rema ins unchanged a t  the 1 9 7 8  

level . 

The regula t ion and deregulation pro j ec t ions for 1980  mus t  also be 

based on the as sump t ion tha t deal ers receive average gro s s  real income s 

from the sale o f  gasol ine a t  1 9 7 8  levels ( $ 2 4 , 188 in 1 9 7 2  dollars ) .  

Th is a s sumpt ion i s  cons idered va lid , s ince this amount represent s the 

cont inuat ion of a long- term trend in average dealer real gro ss margins 

that appears no t to have been s igni f icantly affected by the imposi t ion 

of  con tro l s . Figure IV A- I shows tha t the average gro s s  income per 

dealer from gaso line sales ha s fol lowed a cons i s t ent linear trend line 

with the except ion of the embargo period . Assuming adequate suppl ies o f  

gaso line are ava ilable in 1 9 7 9- 8 0 .  i t  would appear likely tha t market 

comp e t i t ion will restric t average dealer inc ome to the long- t erm trend . 

Both proj e c t ions also a ssume that t o tal demand for gasol ine changes 

between 1 9 7 8  and 1 9 7 9  a s  proj ected by DOE ( Supplement , p .  S-46)  and 

be tween 1 9 7 9  and 1 9 8 0  i t  wi ll c ontinue to change at the same rate ; and 

tha t 66 percent o f  total demand is sold through dealer s . Finally . i t  is 

as sumed that the rate of inf lat ion will be 8 percent in 1 9 7 7 - 7 8  7 per­

cent in 19 7 8-7 9 ,  and 6 percent in 1 9 7 9-80 . 
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T IillLE IV A- 2 .  BAS ELINE DATA : 1 9 6 9 - 7 8  DEALER-HARGIN S 

( 1 ) ( 2 )  � ( t, ) (5 ) ( 6 2 __ 

Aver . 
Ga so l in e Ave r a g e  Aver . R e a l  Re a l GNP 
Sold t hr u S a l e  a t  G r o s s  Income D e a l e r  De f l a t o r  

Numb er D e a l e r s G a s o l i n e  P e r  Dea l e r  Ma r g i n  f o r  
of Ga so li n e (mill io n  p e r  D e .:J l e r  ( 1 9 7 2  ( 1 9 7 2  

Year S t a t i o n s  gal . ) ( g a l s . )  ( 1 9 7 2 $ ' s ) C / g a l . )  -- 1 0 0 )  

1 9 6 8  2 1 9 , 000 5 5 , 8 6 1  2 5 5 , 07 3  2 0 , 0 7 4  7 , 8 7 8 2 , 6  

1 9 6 9  2 2 2 , ? 0 0  5 8 , 3 3 5  2 6 2 , 5 34 2 0 , 2 6 8  7 , 7 2. 8 6 . 7  

1 9 7 0  2 2 2 , 000 6 0 , 8 6 8  2 7 4 , 1 8 0  2 0 , 09 7  7 . 3 3  9 1 , 4  

1 9 7 1  2 2 0 , 000 6 3 , 2 0 3  2 8 7 , 2 8 6  2 1 , 2 3 0  7 , 3 9 9 6 . 0  

1 9 7 2  2 2 6 , 4 5 9  6 6 , 6i! 8 2 9 4 , 3 05 1 9 , 7 1 8  6 . 7 0 1 00 . 0  

1 9 7 3  2 1 5 , 8 8 0  6 9 , 5 7 2  3 2 2 , 2 7 2  2 2 , 5 2 7  6 . 9 9 1 05 . 8  

1 9 7 4  1 9 6 , 1 3 0  6 8 , 2 1 5  34 7 , 8 05 2 9 , 0 7 6  8 , 3 6 1 1 6 . 0  

1 9 7 5  1 8 9 , 4 8 0  68 , 7 5 6  3 6 2 , 8 6 8  2 3 , 94 9  6 . 6 0 1 2 7 . 2  

1 9 7 6  1 8 6 , /1 00 7 0 , 7 4 8  3 7 9 , 3/. 9  2 1 , 5 4 7  5 , 6 8 1 3 3 , 8  

1 97 7  1 7 6 , 4 5 0  7 2. , 5 4 1  4 1 1 , 1 1 4  2 4 , 0 9 1  5 . 8 6 1 4 1 . 6 

1 9 7 8  1 7 1 , 000 7 3 , 8 6 0  4 31 , 9 3 0 2 4 , 1 8 8  5 . 6 0 1 5 2 . 9  

---------

_Source�!<_No t��: 

(1) f rom NPN Fac t Eooles : 1 9 7 7 , p .  92 and 1 9 7 8 , p .  1 0 3 .  

( 2 ) f r o m  the �!ay 1 9 7 8  Sup ? lemen t to t he Se p t embe r  1 9 7 7  Fin d i n 8 s  and V i ews on Ho t o r  

G a s o l ine Exemp t i o n , p .  S- 2 7  (Re f 1 1 I- 5 )  Ful l-year d a t a  f o r  1 9 7 5 - 6 ; p n r t - y c J r  d a t a  
fo r 1 9 7 4- 7 7 .  Fu l l  years 1_ 9 7 4  and 1 9 7 7  es l j ma t e d  f rom ful l / p a r t  rat i o s . 1 9 6 8- 7 3  
e s t imat t'd a s  68% o f  t o tal d em,m d : 1 9 7 8  es t ima L e d as 66%  of to t al dcr.,and . To t a l  
dema n d s  e s t ima t ed by DOE ( Sup p l emen t , p .  5 - 4 6 ) . 

(3 ) = ( 2 ) / ( 1)  

(4 ) = ( 3 )  x ( 5 )  

(5 ) = 1 0 0  « 7 ) / ( 6 )  f o r  1 9 6 8 - 7 7 ; 1 9 7 8  p r o j e c t ed graphic a l l y .  

( 6 )  T o t a l  GNP De f l a t o r  ( 1 9 7 2 = 1 0 0 )  f r om Na t ional I n c ome a n d  P r od u c t  Tab l e  7 . 1  
(U . S .  Dep t .  o f  Comm . BEA) . 1 9 7 8  s e t  a t  8% a bove 1 9 7 7 .  

(7 ) from S u p p l ement , p .  S- 1 3 ,  f o r  1 9 6 8 - 7 7 ;  1 9 7 8  backed-o u t  f rom ( 5 )  x ( 6 ) . 

( 7 )  
------

Ave r C\ g e  
Ha rg : n s  
(Current  
c e n U; /  

ga l , ) 

----

6 . 5  

6 . 7  

6 . 7 

7 . 1  

6 . 7 

7 . 4  

9 . 7  

8 .  L, 

7 , 6  

8 . 3  

8 . 6 
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IV A- 2c ( 1 )  Der egulation Al ternative . The deregulation alt ernat ive 

g ives rise to the 1 9 7 8 - 8 0  proj ec tions shown in Tab le IV A- 3 .  The as sump-

t ions made above imply the following 1 9 7 8 - 8 0  values : 

1 .  In Column 1 ,  number o f  s ta t ions is cons tant at 1 7 1 , 000 . 

2 .  In Column 2 ,  there i s  an increase in the sale of  gasol ine by 
dealers from 7 3 , 8 60 million gallons in 1 9 7 8  to 7 8 , 1 2 0  million 
gallons in 1 9 8 0 , with corr esponding increases in average 
dealer gal lonage (Co lumn 3) from 431 , 9 3 0  in 1 9 7 8  to 456 , 84 2  in 
1 9 8 0 . 

3 . Av erage real ( 1 9 7 2  dollar ) gro s s  income per dealer from 
gasol ine ( Co lumn 4) remains cons tant at $ 2 4 , 188  in each year . 

4 .  Given the entries in Columns 3 and 4 ,  real margins (Column 5 )  
fall from 5 . 60 cents  per gallon in 19 7 8  t o  5 . 2 9 cents  per 
gallon in 1 98 0 .  

5 .  The GNP def lator index ( Column 6 )  rises from 1 5 2 . 9  percent of  
1 9 7 2  in 1978  to 163 . 6  percent in 1979  and 1 7 3 . 5  p ercent in 
1 9 8 0 .  

6 .  Given Co lumns 5 and 6 ,  current margins on gasol ine rise from 
8 . 6  cents  p er gallon in 1 9 7 8  to 9 . 2  cents per gallon in 1980 . 

IV A- 2 c ( 2 )  No Ac t ion ( Cont inued Regulation) Al t erna t ive . The 

proj ec t ion for this alternat ive d i f f ers from the proj ec tion in the DEIS 

in that the rent pass through rule became ef f ec t ive on January 1 ,  1 9 7 9 . 

The DOE has calcula t ed a maximum cred ible inc rease in reta iler mar gins 

o f  0 . 6 7 cent per gallon for rent pass through and b el ieves the mo s t  

l ikely increase to be  0 . 1  to 0 . 3  c ent s . ( 11-3 ) Assuming an average 

margin inc rease of  0 . 2  c ent per gallon , the numb er of  s tat ions would 

decline from 1 7 1 , 000 in 1 9 7 8  to 164 , 3 92  in 1 9 8 0 , compared with a c ons tant 

numb er o f  s ta t ions a t  1 7 1 , 000 in the der egulat ion alt ernat ive . This 

change in the as sump t ions impl ies the following values as shown in Tab le 

IV A- 3 :  
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1 .  En tries in Columns 2 ,  4 ,  and 6 are the same . 

2 .  Given Co lumns 1 and 2 ,  average gallonage sold per dealer 
( Co l umn 2)  increases much faster t han und er the deregulation 
alterna t ives , r i s ing from 4 3 1 , 9 30  gallons in 1 9 7 8  to 4 7 5 , 2 0 6  

gallons in 19 8 0 .  This lat t er f igure i s  4 . 0  percent higher 
t han the correspond ing gallonage under the deregulat ion 
proj ect ion . 

3 .  Given Co lumns 3 and 4 ,  average real dealer margins per gallon 
(Column 5)  would t end to fall fas t er than the margins reached 
und er the deregulation proj ect ion , reaching 5 . 09 c en t s  in 
1 9 8 0 . 

4 .  Av erage marg in s  in current dollars will be 8 . 8  cents  per 
gallon compared with 9 . 2  cen t s  per gallon und er deregula t io n .  

IV A- 2d Summary . The t ime ser ies trends and the as sumed proj ec-

t ion of the numb er of  stat ions are comb ined in F igur e IV A-l to show 

proj ected 1 9 8 0  dealer marg ins for the der egulat ion and no act ion alterna t ives . 

The proj ections for all al t ernat ives can b e  summar ized as follows : 

( 1 )  Under the no ac t ion alterna t iv e ,  includ ing rent passthrough , 

the proj ec t ed retail margin for gasol ine is 8 . 8  cen t s  per gal lon , averaged 

over the nat ion . ( Table IV A- 3 ,  Col . 7 )  

( 2 )  Und er t h e  gasol ine t i l t  alt ernat iv e ,  the ef f ec t  will b e  the 

same as under the no act ion alternat ive , s ince controls at the retail 

level would rema in unchang ed . 

( 3 )  Fo r t he deregula tion alterna t iv e ,  the proj ec ted retail margin 

is 9 . 2  cen t s  p er gallon , averaged over the nat ion , or  a 0 . 4  cent per 

gallon increase over the no ac tion alterna t ive . (Tab le IV A-3 ,  Col . 7 )  

( 4 )  Under the al terna t ive of  ma inta ining retail price controls on 

unleaded gaso line only , proj ec t ed retail margins are l ikely to be  some-

where between the no act ion and deregula t ion alterna t ives . This i s  

b ecause cont inued con tro ls on only one produc t a r e  l ikely to cause some 
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TABLE IV A-3 . P ROJECT IONS OF 1 9 7 9-80 DE,\LER HM\ C I N S  

( 1 )  ( 2  ) ( 3 )  ( 4  ) ( 5 )  ( 6 )  

Av e r . 
G a s o l ine Ave r a g e  Av er.  Re a l  Re a l  GNP 
S o l d  t hr u  S a l e s  Gr o s s  I n c ome Dea l e r  De f l il t o r 

Numb e r  Dea l er s  Per Dea le r P e r  D e a l e r  Ha r g i n [ o r  
o f  Ga s o l ine ( m i l l io n  (ga 1 s )  ( 1 9 7 2 (1 9 7 2  

Y e a r  S t a t i o n s  ga l . )  (1 9 7 2  $ ' s ) e / g a l . )  = l OO )  

De regul a t i o n : Ave rage nU!:lb e r  o f  s ta t ions held a t  1 9 7 8  l evel w i t h c o n s t a n t  r e a l  
n e t  p e r  d e al e r .  

1 9 78 1 7 1 , 000 7 3 , 8 6 0  4 3 1 , 9 3 0  

1 9 7 9  1 7 1 , 000 7 5 , 8 8 !; 4 4 3 , 7 6 6  

1 98 0  1 7 1 , 000 7 8 , 1 2 0  4 5 6 , 84 2  

N o  Ac t io n : Kumber of s t a t io n s  a s s umed to d e c re a s e  
:r;�al  n e t  p e r  d e a l e r . 

1 9 7 8  1 71 , 000 7 3 , 8 60 

1 9 7 9  1 6 9 , 4 1 1  7 5 , 884 
1 9 8 0  1 6 4 , 3 9 2 7 8 , 1 2 0  

Sou r c e s  & No t e s : 

Column Deregu l a t i on 

4 3 1 , 9 3 0  

4 4 7 , 9 2 6  

4 7 5 , 2 0 6  

I 

2 4 , 1 8 8  5 . 60 1 5 2 . 9  

24 , 188  5 . 4 5 1 6 3 . 9  

24 , 188  5 . 2 9 1 7 3 . 5  

a t  1 9 7 7 - 7 8  r a t e  \..' i t h  c o n s t a n t 

2 4 , 188 5 . 60 1 5 2 , 9  

2 4 , 1 88 5 . 4 0 1 6 3 . 6  

24 , 1 8 8  5 . 0 9 1 7 3 . 5  

No Ac t i on 

Dl __ 

Ave r il i',e 
�b q' i n s  
( curren t  
c e n t sl 
g a l . ) 

8 . 6  

8 . 9  

9 . 2  

8 . 6 

8 . 8 (8 ) 
8 . 8 (8 ) 

( 1 ) H e l d  c o n s ta n t  a t  1 9 7 8  B y  a s s ump t ion e a c h  y e a r  i s  . 96 9  o f  previous 
ye a r . 

( 2 )  For 1 9 7 8- 8 0  i s  6 6 %  o f  t o t a l  
g a s o l ine demand . Demand f or 
1 9 7 8 - 9  f r om s u p p l eme n t  p .  S-4 6 ; 
f o r  1 9 8 0  e s t ima t ed w i t h  1 9 7 8-9  
r a t e  o f  i n c r e a s e . 

( 3 )  co ( 2 ) / ( 1 ) 

( 4 ) He ld cons t a n t  a t  1 97 8 . 

( 5) .. (4 ) / ( 3 ) 

( 6 )  

( 7 )  

Assumed t o  in c r ea se b y  7%  from 1978-9 
and b y  6 %  1 9 7 9 - 8 0  

.. (5 )  x (6)  
(8)  with recen t ly adopted 

rent pass through regulation 

Same as u n d e r  d e r e gula t i on 

Same o s " " 

Some as " " 

Same a s " " 

Same a s  " " 

Same a s  " " 
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cont inued decline in the number of retail stat ions , but no t at previous 

rates . S ince a precise  e s t ima t e  o f  proj ected margin under this alt erna­

t ive is purely speculative , however , and because any d i f f erence from the 

deregulation alterna t ive would be of no s igni f icanc e in the succ eeding 

analysis , it will be assumed that dealer mar gins und er this alternative 

will also be the same as under d er egula t ion . 

( 5 )  For the mandated retail pr ice d i f f erential alt erna t ive , it can 

reasonab ly be expected that the r egulatory burd ens impo sed will no t 

cause the same decline in the numb er of  retail s tat ions tha t is as sumed 

to resul t from the no act ion alt erna t ive . The retail margin und er this 

alt erna t ive has b een assumed to be  the same as for deregulat ion - - 9 . 2  

c ents  per gal lon averaged over the nat ion . 
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IV A- 3 Proj ected Increases in Leaded! 
Unleaded Price Different ial 

To tal exp ected average ga soline price increases in 1980 can be 

summar ized from the preced ing two subsect ions as f o llows : 

Attributable to At t r ibutable to 
Inc reases in Increases in 

Alternat ive s Ref iner Costs  Dealer Margins Total 

No Act ion , Inc lud ing 8 . 8 ¢ 0 . 2 ¢  9 . 0 ¢ 

Rent Pass through 

Gaso l ine T ilt  l 2 . 2 ¢ 0 . 2 ¢  12 . 4 ¢ 

Deregulat ion 1 2 . 2 ¢  0 . 6¢  1 2 . 8 ¢  

F ixed Price D i f f erent ial 1 2 . 2 ¢  0 . 6¢ 1 2 . 8¢ 

F ixed Pr ice Marg in 1 2 . 2 ¢  0 . 6¢ 1 2 . 8¢ 

The to tal expec ted price increases shown ab ove are average per 

gallon price increases for the gasol ine pool as a who le . The 

f igures shown in the totals co lumn could vary by approximat ely plus 

or minus 0 . 5  cents . 

The next s t ep in the analysis is to det ermine whether ref iners 

and marketers of gasoline in 1 9 8 0  are l ikely t o  increase the prices 

on all grades of  gas o l ine by the average amounts shown , or , ra ther 

whether they will "allocate" more of  the exp ec t ed average price 

increases to leaded or t o  unlead ed grades of  gasol ine . As will be 

seen b elow , i t  is at this s tage of  the analy sis wher e the gr eatest  

d egree of uncertainty exis ts . In order to avo id the possib i l i ty of 

overlo oking env ironmen tal impacts , effort is mad e  in the f o llowing 
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analysis  to resolve unc ertainties i n  t h e  d irect ion o f  showing larger 

in�reases in the price of  unlead ed gasoline rela t ive to lead ed pr ice 

increases , thus increas ing the price d i f f erent ial . 

At the present , the nat ional average price d i f f eren t ial* at 

full s ervice pump s is 4 . 4  cents per gallon** and at self s erve 

pump s is 5 . 2  c ents per gallon . Weighted average d if f erent ial data 

for b o th full s erve and self serve are not ava ilable  over the 

pas t three years , but the ar i thmet ic average diff erent ial at full 

serve pumps alone is known t o  have inc reased by 0 . 9 cents per gallon 

between , on the one hand , the 6-month period February through July 1 9 7 5 ,  

and , on the o ther hand , the correspond ing period in 19 78  ( from DOE 

Monthly Energy Review, Oc tober 1 9 7 8 ,  pp . 65-6 6 ) . I t  is believed that 

the weighted average has changed s imilar ly .  (Over this per iod mos t  

sales have been a t  full serve pumps . )  Between these same periods , 

retail gasoline prices a t  full s ervice pump s have increas ed about 

8 . 5 5 c ents per gallon ( the ari thme t ical average of leaded and 

* This is a s ta t ion-by-stat ion average . The trend toward high volume 
s ta t ions may cause the gas o l ine volume tric sales averaged price 
d i f f erent ial to be smaller . 

* *  As ind icated in Chap t er I I I , the s tandard deviat ion among s t a t ions 
is 1 . 9  cent s-- that is , 66 percent of  all s ta t ions have full serve 
diff eren t ials be tween 2 . 5  and 6 . 3  cents  per gallon . There is also 
some var iat ion in the size o f  the average price d i f f erential among 
d i f f erent reg ions of  the country , as shown on Table IV A-4 for 
the f ir s t  s ix months o f  1 9 7 8 . 
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unlead ed gasol ine price increases* ) .  Thes e data would suggest 

tha t the ratio be tween inc reases in gasol ine prices and increases in the 

d if ferent ial dur ing this per iod was abou t 8 . 5 5 to 0 . 9 .  S tated d if f erent ly , 

the historical data would ind icate tha t the pr ice o f  unleaded gaso l ine 

increased in an amount equal to no t mo re than 105 percent of the amount 

that the pool average gaso l ine price increas ed . To be sure , the fac t 

tha t data derived dur ing a per iod in which price controls have been in 

effect ind icates a shif t-t o-unlead ed fac tor o f  105 percent does no t 

necessarily mean that the same factor will apply when price cont rol s are 

l if t ed . I t  should be no ted that ref iners are f ree und er current regul at ions 

to shi f t  costs  f rom leaded to unl ead ed gasol ine . The Nat ional Oil 

Jobbers Counc il and a numb er o f  ref iners comment ed that deregulation 

should have l i t tle  e f f ec t  on the differential s inc e the maj or cause  of  

the high price d if f erentials is the low prices b eing charged for the 

"loss  leader" leaded gasoline . 

* The ari thmet ic average o f  these two number s ,  rather than the 
we ighted average ,  is cons idered appropriate in this analys is 
because by 1 9 8 0  unl ead ed gasol ine is expec ted to const itute 
5 0  p ercent o f  to tal gasol ine sales , and ther efore the shi f t  
to unl eaded will n o t  have t o  be a s  pronounced i n  ord er for  
retail dealers to real ize the  same gro ss income . 
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TABLE I V  A-4 .  LEADED/UNLEADED PRICE DIFFERENTIAL AVERAGES 
BY DOE REG ION FOR FIRST S IX MONTHS OF 1 9 7 8  
( C ENTS P ER GALLON) 

DOE Region Fu ll S ervice S el f  Service 

(New England ) 4 . 1  5 . 0  
(New York, N . J . ) 4 . 3  5 . 6  
(Middle Atlantic)  3 . 8  5 . 4  
( S ou thea s t )  4 . 5  4 . 6  
( South Central) 4 . 2  3 . 8  
(Central ) 3 . 6  4 . 6  
(North Central) 4 . 0  3 . 7 
(Rocky Mountains)  3 . 1  3 . 1  
(Pac if ic S outhwes t )  4 . 0  4 . 7 
(Pac if ic Nor thwe s t )  3 . 9  3 . 9 

Nat ional Average 4 . 2  4 . 7 

Al though pr ice mo t ivated fuel swit ch ing behav ior is inf luenced 

only by p r ic e  d ifferen t ials a t  the retail level ra ther than the 

ref iner level , changes h is to r ically in the d if f erent ial a t  the ref iner 

l evel are useful in e s t imat ing future changes in the retail d ifferent ial . 

DOE has aggregated ref iners ' nat ional we ight ed average dealer tankwagon 

(DTW) pr ices for  unleaded and leaded gas o l ine ( taken from DOE Form 

P-3 0 2 )  and has calculat ed ref iner price and pr ice d i f f eren t ial changes 

averaged over t ime . From the per iod S ep tember 1 9 7 5  through Augus t 1 9 7 6  

t o  the corre spond ing p er iod S ep t ember 19 7 7  through Augus t 19 7 8 , the 

pool arithme t ic average DTW pr ice increase was 5 . 3  cents per gal lon 
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The average ref iner pr ice diff erent ial increas e between these two 

periods was 1 . 6 7 c ents  per gallon . The averag e unlead ed gasoline 

DTW price increase b etween these two p er iods was 6 . 2  c ents  p er 

gallon . Therefore , between these two period s ,  ref iners increased 

their unleaded gasoline DTW prices in an amoun t  equal to app roxi­

mat ely 1 1 7  p ercent o f  the pool average DTI: price increas e .  I t  app ears , 

therefore , that the shif t of  prices to unleaded gaso line has b een 

more pronounced at the ref iner level than at the retail level . The 

relat ionsh ip b etween increases in the price d i f f er ent ial at the 

retail and ref iner l evels is shown in Figure IV A-2 .  I t  also app ear s 

that the price regulat ions have no t cons trained the shift t o  unlead ed 

prices at the retail l evel , b ecause retailers are permit ted to pass 

through in their prices for a part icular grade o f  gaso l ine their ent ire 

purchase cost for that grade o f  gasol ine and have no t b een do ing so to 

the same degree as ref iners . 

In the fu ture , the shi f t  to unleaded factor a t  the retail level 

is l ikely to be more predominant than the ref iner factor when the two 

approach the p o int o f  inter s ep t ion , s ince the retail d i f f erent ial is 

mo re reflec t ive of  the cros s-elas t ic i ty of c onsumer demand b e tween 

thes e two produc t s . 

Therefore , for purp o ses o f  this analy sis , future price d i f f er­

entials proj ected on the basis o f  the retail f ac tor are cons ider ed more 

l ikely . However , it is also p o s s ible that the ref iner shift-to-unleaded 

factor would begin to prevail as the two reach the point of inters ec t ion . 
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There i s  some support f o r  this in F igur e IV A-2 , wh ich shows 

that s ince the summer of 1 9 7 7  the retail d i f f erent ial tended to 

parallel the change in the r ef iners ' d i f f erent ial . Therefore the 

subsequent fuel swi t ch ing effects  if th i s  tr end continues are also 

cons id ered in this EIS . *  

Applying the his tor ical retail shif t factor to the an t i c ipated 1 9 80 

pr ice increases developed ab ove y ields the proj ected 1 9 8 0  retail p r ice 

d i f f erent ials shown in Tab le IV A-5 . 

As Tab le IV A-5 indicates , assuming continuat ion of the his torical 

retail relat ionship between unleaded price increases and average pr ice 

increases for gasoline generally , under no alternat ive will the price 

d i f f erent ial be as great as 6 cents per gallon . This is of extreme 

impor tance in det ermining the impact on fuel swi tching because , as shown 

in Chap ter I I I , ava ilable fuel swithc ing data are no t suf f ic iently 

sens i t ive to indicate any d i f f erence in the fuel sw itching rate within 

the four- to-s ix-cent range . S tated d i f f erently , if the pr ice d i f f erent ial 

increased f rom the present 4 . 4  cents per gallon to about 5 . 7  cents p er 

gallon by 1 9 80 ( as Tab l e  IV A-S ind icates i t  would f o r  two o f  the alter-

nat ives ) , there might be some resu l t ing increase in the fuel swit ching 

rat e ,  but available data on fuel switching are not suf f ic iently sens i t ive 

to so ind ica t e .  Only i f  the pr ice d i f f erent ial increases to the next 

* Some commenters , includ ing the Center for Au to S af ety , have 
stated that all of exp ected price increases migh t be loaded onto 
unleaded gas o l ine , thus incr eas ing the d if f erent ial dramat ically . 
No evidence was pres ented to support such a theory . We believe 
it is no t a cred ib le p o s s ib i l i ty , s ince the pres ent pric e  rules 
provide suffic ient f lexib ility to shif t more costs  to unleaded 
gas o l ine . Ref iners and retailers are no t curr ently taking 
advantage of this flexib il ity , and there is therefore no reason 
to bel ieve they will in the future . 



TABLE IV A-5 

1980  
Gas o l ine 

(a)  Price 
Al ternat ive Increase 

N o  Ac t ion 9 . 0  

Gas o l ine Tilt  12 . 4  

Deregulat ion 12 . 8  

Fixed Unleaded 12 . 8  

INCREASE IN LEADED/UNLEADED PRICE DIFFERENTIAL IN 1980 US ING HISTORICAL 
RELATIONSHIP BETWEEN INCREASES IN RETAIL UNLEADED GASOLINE PRICES AND 
AVERAGE RETAIL PRICE INCREASES FOR BOTH LEADED AND UNLEADED GASOLINE 
( Cents Per Gallon) 

1980 P rice 1980 P r ice 
His t orical Increase for Increase 1980 1980  Leaded / 

Sh i f t  Unleaded for Leaded Increase in Present Unleaded Price 
Fac tor % Gaso l ine Ga s o l ine Dif feren t i al Dif ferent ial Di fferential 

105 9 . 4 5  8 . 5 5  0 . 9  4 . 4 5 . 3  

105 13 . 0 2 11 . 7 8  1 .  2 4  4 . 4  5 . 64 

105 13 . 4 4 12 . 16 1.  2 8  4 . 4  5 . 6 8  

105 13 . 4 4 12 . 1 6 1 . 28 4 . 4  5 . 68 

( a )  The f ixed d i f feren t ial alt ernat ive is not relevant t o  this discuss ion , s ince the d i f ferential would be 
regu lated at 0 cents  or 3 cents per gallon . 

r-I <:! 
I 

w 
N 
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h ighe s t  pr ice different ial range for which different fuel switch ing 

resul t s  are available ( the 7-to-9-cent price d if ferent ial range) would 

any emiss ions impact be demons trab le . 

Thus , while proj ect ions o f  past retail price trends would not 

ind icate any future change in the price d i f f erent ial suff icient to 

resul t in a measurable change in fuel swit ch ing among mo torists  with 

unleaded only vehicles , it is reasonable t o  cons ider whe ther there is 

2 t  least a real i s t ic p o s s ib i l i ty that the price differential under each 

of the alterna t ives would reach as h igh as 7 cents p er gallon ( the 

lower end o f  the 7-9 c ent dif ferent ial range , for wh ich d iscrete f uel 

switch ing probab ilit ies are available) and as high as 10 c ents  p er gal lon 

( the lower end of the " 1 0  cents plus" rang e ,  for which a s epara t e  set 

o f  fuel swi tching probab il it ies is also available) . The shift percentages 

that would have to be appl ied under each of the alternat ives to reach 

these price d i f ferent ial levels are as f o l lows : 

Shift Fac tor Sh if t Fac tor 
Requ ired t o  Requ ired t o  

Average Increase Increase 
Price D i f f erent ial Different ial 

Al terna t ive Increas e to 7 r:;  to lOr:; 

No Act ion 9 . 0  1 1 5 %  l3l%  

Gasoline Tilt  12 . 4  111%  1 2 3 %  

Deregulat ion 12 . 8  110% 122% 

Fix Unleaded Mar gin 1 2 . 8  110% 1 2 2 %  

Under each o f  t h e  alterna t ives cons idered ( except the control led 

d i f f eren t ial alt ernat ive) , the shift needed to a t t ain a 7-cent-p er-

gal lon dif ferent ial ( 110-115 p ercent)  is beyond the histor ical factor 
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o f  1 0 5  p ercent a t  the r e tail level b u t  is a t  o r  be low the his tor ical 

factor at the ref iner level ( 1 1 7  p er cent ) .  Therefore , shi f t s  in this 

amount are reasonab le p o s s ib il it ies . *  

As for a 10-cent d i f f erent ial , the shif t s  that would be required 

und er all the al ternat ives to reach this level ( 12 2  to 1 3 1  percent ) 

are well b eyond the his tor ical exp er ience at either the retail o r  

ref iner level and mus t  be ruled o u t  as n o t  credible , assuming no 

s ignif icant change in relative supply availab i l i ty of leaded and 

unl eaded gasoline . 

However , i t  i s  p o s s ible  under the deregulat ion al ternat ive only 

that the d if ferent ial would increase to 10 cents  if  there were maj or 

supply in terrup t ions (under the o ther al ternat ives , pre-existence of 

some form o f  controls would l ikely p revent increases in the pr ices 

of  unleaded gaso l ine o r  b o th leaded and unleaded gas o l ine to the p o int 

where the d i f f erent ial would increase to 10  cents us ing the shift factors 

developed above , s ee d iscuss ion in Chap t er III B . )  I f  one assumes a 

�'� Numerous commen t s  were rece ived on future retail pr ice d i f f eren t ial s ,  
ranging from que s t ions o f  why the d i f f erent ial wo uld increase with 
increas ing crude o il c o s t s  to s tatement s  that pro j e c t ions from histor ical 
data ignore und erlying forces which may rap idly change .  

No exp lanat ion can b e  g iven for the par t icular amount o f  the retail 
spread . Re tail leaded gaso l ine a t  self service pump s i s  currently 
d is counted below a pr ice wh ich yields an adequa t e  s ervice s tat ion 
margin , and fur ther d i scount ing is no t expected . The DOE expects  
that  a 7-9  cent per  gallon d i fferent ial , averaged across  the na t ion , 
is unl ikely in 1 9 80 , but acknowledges that such a d i f ferent ial is 
p o s s ible on a nat ionwide basis and , b ecause o f  known var iat ions among 
reg ions , is l ikely in some reg ions of the country . 
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shift-t o-unleaded fac t or of 11 per cent ( the mean b etween the h is tor ical 

retail and refiner shift-to-unleaded level s ) , then a 2 8 . 0  cent total 

average price increase would resul t in a 10 cent price d if ferent ial 

( that is , if prices rose on the average 28 . 0  c ents  and unleaded prices 

were 1 1  p erc ent of the average , the unlead ed price would increase 30 . 8  

cents , the leaded price would increase 2 5 . 2  cent s ,  and the present 

d if f erent ial of 4 . 4  cents  would incr ease by 5 . 6  cen t s  to 10  cents) . A 

2 8 . 0  cent t o tal average increase would b e  15 . 2  c ents  above the 1 2 . 8  cent 

cos t-based pr ice increase expec t ed under deregulation , and could b e  

caused by such price increases p lus a supp ly shortfall of  ab out 319 , 000 

BID (as suming , based on e s t imates o f  the elas t ic ity o f  d emand for gaso l ine , 

that each 2 1 , 000 BID supply sho r tfall will increas e  the pr ice one cent ) . * 

As no t ed in Chap t er I I I , E IA ' s e s t imat es ind icate that such a shor tfall 

is no t exp ec ted , but  i t  could readily deve lop if there wer e a maj or 

unexp ected supply int errup tion . 

* To reach a d i f f eren t ial o f  10  cent s ,  if the retail shif t to 
unleaded factor of 105 p ercent is assumed to predominate , a t o t al 
average pr ice incr ease o f  56  cents  wo uld b e  needed , which could be 
caused by a sho r t fall o f  9 0 7 , 000 BID.  On the o ther hand , if the 
historical 1 1 7  p ercen t  refiner shi f t  to unleaded is assumed to 
predominat e , a t o tal increase of 16 . 4  c ents would be needed to 
a t tain a ten cent price d if ferent ial . Sub trac t ing the 1 2 . 8  cen t  
cost-j us t i f ied incr ease in 19 80 , the necessary 3 . 6  cent incremental 
increase could be caused by a shortage o f  7 7 , 00 0  BID . As can be 
s een , the d if f eren t ial is quite sen s i t ive t o  a small percentage 
change in the allocat ion of cos ts to unleaded gas o l ine . 
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IV B Economi c and Emi s s ions Impac t s  of  Al t ernat ives 

IV B- 1 No Ac t ion Al t ernat ive 

IV B- la Price and Price D i f f er ential Impac t s  

A s  ind icated above , the exp ected retail pump price increase between 

1 9 7 8  and 1980  und er the no ac t ion al t ernat ive is 9 . 0  c ents  p er gallon , 

based on allowab le crude o il and nonproduct co s t s  increases at the 

ref iner level . Applying the histor ical shif t- to-unl eaded factor o f  

about 1 0 5  percent of  the average price increas e ,  i t  would be exp ec t ed 

that the average price d i f f erent ial under this alt ernat ive would increase 

from 4 . 4  to roughly 5 . 3 c ents  per gallon . * 

IV B-lb Vehicular Emiss ion Impac t s  

Onc e  the price d i f f erent ial range for a given alt ernat ive is estab-

l i shed , the fuel switching rate i s  det ermined by app lying the data in 

Tab l e  I I I  C- l .  Th e emi s s ions impac t can then be det ermined by applying 

the data on increased emiss ions from misfueled vehicles in the manner 

indicated in Tabl e  I I I  C- 2 .  

Applying this approach to an exp ected price d i f f erential in 1980  o f  

about 5 . 3 cents  per gallon , the resul t ing nat ional l ight duty vehicle 

emis s ion impact for  the no action al t ernat ive i s  as follows : 

* To b e  conserva t ive in estimat ing impact , we are as suming that the 
lower shif t-t o-unleaded factor ( the his toric fac tor at the re tail 
l evel) will prevail und er the no ac t ion al t ernat ive , but , as will 
b e  s een b elow , we are assuming tha t the h igher shi f t  fac tor ( the 
historic fac tor a t  the ref iner level ) will prevail in the o ther 
a l t erna t ives . This approach will t end to estab l i sh maximum possi­
b l e  incremental impac t s . 
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TOTAL NAT IONAL LIGHT DUTY VEHICLE EMI S S IONS 
UNDER NO ACTION ALTERNAT IVE IN 1980 

Hydro carbons 
Carbon Monoxid e 

( in Mil l ions o f  Metric Tons ) 

Best Case 

4 . 6 0 
5 7 . 8  

Expec t ed 

4 . 7 7 
58 . 4  

Wor st Case 

4 . 8 3 
5 9 . 0  

These data can b e  compared to estima t ed na t ional anthropogenic hydro-

carbon emi ssions of 28 million metric tons (MMTm) per year and carbon 

monoxide emis s ions o f  8 7 . 5  MMTm per year . 

In the analyses her e , "Best , "  "Wo r s t "  and "Expected" cases refer 

to relat ive fuel swi tching probab il i t i es only , as developed in Table 

III  C-l , and do no t reflect  o ther possible var iables , such as price 

d i f f erent ial or supply/demand balanc e .  As used here , the three cases 

are def ined as f o l lows : 

Best  Case . In the "Bes t "  case , the price induc ed mis fueling rate 

is  as low as i t  can b e .  Becaus e  the methodo logy al lows f o r  the pos sibility 

o f  the populat ion misfuel ing ra t e  to b e  very close to z ero , the "Best" 

case represents essent ially no misfueling . The likelihood o f  oc currence 

of  the "Best"  case is 1 perc en t  or less . 

Wor s t  Case . In the "Wo r s t "  cas e ,  the misfueling rate is at the 

outer bound of l ikel ihood , and thus represents  the outer extreme o f  

probab i l i t y .  The l ikelihood o f  the impac t being as large a s  the "Wo r s t "  

c a s e  is 1 p ercen t  o r  l es s . 

Expec t ed . The "Expec t ed" case represents  the h ighes t  l ikel ihood 

resul t .  As the d i s tribution o f  resu l t s  tend s to b e  in the form o f  a 

bell-shaped curve , th e h ighest  probab i l i ty i s  that the ac tual impac t will 

be close t o  the "Expec ted" value . 
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In the d i scussion later in thi s sec tion of the vehicle emis s ion 

impac t s  of the alterna t ives to no ac t ion , be s t , expected and wor s t  cases 

will be developed . In each cas e , supply and d emand is presumed to be in 

balanc e unless o therwise noted . 

One impor tant point to real ize is tha t the "No -Ac tion" alternat ive 

does ind eed have an impa c t . I f  i t  is true that the regula tory environment 

will lead to o c tane shaving to satisfy d emand in 1980 , then performance­

induced fuel swi tching will increase . 

To the extent that cont inued regula t ions (as opposed to d eregula t ion) 

will exacerba t e  oc tane shaving in 1980 , there will be p erformance induced 

swi tching . Exact quan t i f ica t ion o f  this impac t is not po s s ible  with cur­

ren t ly available data . Th e Amo co f ind ings d iscussed in App end ix A ,  suggest 

tha t a 1 point o c tane reduc t ion would increase misfuel ing in the vehicle 

population by 5 p ercen t ,  in wh ich case perfo rmance is c ertainly a bet t er 

ind icator o f  mi s fueling than price . Al tho ugh the Amo co data canno t be 

accep ted on face value , the l ink between performance and misfueling is 

cer tainly no less t enuous than that of  price and misfueling . 

S everal o f  the commenters on the DE IS po inted out that the DEIS 

inad equa tely addressed the possible adver se environmental impac t s  tha t 

would resul t in the fu ture if the no action alternat ive were cho sen and 

sugges ted that this impac t may be mo re s er ious than the po ten t ial impac t s  

o f  d er egulation or gas o l ine t il t . They poin ted out tha t sub s tant ial 

increased inves tment in downstream gaso line ref ining capac ity will be 

required i f  the indus try is  to meet the s teep increase in unl ead ed gaso­

line demand that will occur through mo s t  of  the 1980 ' s  and that the 
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present regulat ions , by in  effect l imi t ing refiner s to the  same net 

return , includ ing return on inves tment , they were earning on May 1 5 , 1 9 7 3 ,  

has b een in the past  and will b e  a grea t imp ed iment to new investmen t . 

Th is view is  supported by the evidence presented in Chapter I I I  tha t 

subs tan t ia l ly more reforming capac i ty than has yet been needed mus t  be 

added over the next s ix year s t o  meet unleaded d emand and tha t scheduled 

ref inery expans ions in the next two year s ind icate that the trend in 

ref inery inves tment has been in the o ther direct ion . It i s  apparen t ly 

because o f  a general lag in new inves tment s  over the pas t few year s that , 

as no t ed in Chap ter I I I , s ec t ion B ,  gaso l ine supplies will be t igh t over 

the next two driving s easons if gasol ine demand exceeds expectations . 

If  there i s  a shor tfall in needed gaso line ref ining capac i ty , i t  will b e  

manife s ted f i r s t  in the unl eaded grades . The recent d� f f icult ies exp eri­

enced by s ome large refiners over the present winter in supplying their 

cus tomers requiremen ts for gasoline while due in part to some extra-

ord inary even t s  and no t necessar ily an ind ication of imp end ing future 

shortages -- demons tra tes that the unleaded grades , and par t icularly the 

unleaded premium grade pre ferred by many mo tor is t s  for p erformanc e ,  will 

be the f i r s t  in sho r t  supply . 

Such supp ly sho r tages could have serious environmen tal cons equences , 

even i f  the presen t contro l s  are retained . Tho s e  retailers tha t are no t 

char ging their maximum lawful prices for unleaded gaso line will be induced 

to do so , and tho se that alr eady are may wel l cho s e  to exceed them , given 

the apparent sub s tant ial degree o f  non-compl iance occurring presen t ly and 

the lack o f  enforcement resources to focus on retail violations . This 
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will increase the leaded /unleaded price d i f f erential , thus induc ing mor e  

price mo t ivat ed fuel swit ching . Perhaps mo re importantly , sub s tant ial 

fuel swi tching may o ccur by mo tori s t s  who are seeking to avo id the incon­

venience of f ind ing a service s ta t ion that has available the grade o f  

unl ead ed gaso l ine they would no rmally purchase . 

The adver se environmental impact that might resu l t  from shortages 

of unleaded ga so l ine i s  imp o s s ib le to quan t i fy . There is l i t tle  doub t , 

however , that i t  c ould , i f  s ever e and chroni c ,  resul t in subs tantial fuel 

swi tching and impairment of cataly t i c  converters . 

IV B-lc Economic Impac t s  

The continuat ion o f  regula t ions unchanged i s  the baseline case from 

which economic impacts  o f  the o ther alternat ives will be measured . In 

o ther wo rd s .  baseline e s t imates of 1980  GNP . inf la t ion and emp loyment 

as sume t he no act ion alternat ive . 

IV B-ld Petro leum Indus t ry Impac t s  

IV B-ld ( l )  Economic Impacts . The price o f  gasoline has histor ically 

absorbed a grea t er proportion o f  crude and ref ining co s t s . relative to i t s  

vo lume , than o ther ref ined produc t s  have absorbed . 

Produc � s  account ing for about 5 0  percent o f  the total volume o f  

domes t i c  ref ined pro duc t output have already been exemp t ed from contro l s . 

S ince the volume t r ically apportioned c o s t s  o f  exemp t ed produc t s  may no t 

be reallocated to gaso line , this has had the effec t  o f  lower ing the maxi­

mum al lowab le price which could o t herwi se be charged to gaso line . 
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Some re f iners have expanded their unlead ed gasoline produc t ion 

capab ilities and modernized their refineries in the expectat ion tha t 

deregulat ion would have occurred by now and that they would thus have an 

opportunity to r ecover their return on capital inves tment , if marke t 

comp e t i t ion permi t s . Apparently many o thers have p lans tha t would b e  

ini t ia ted in a more favorable climate . 

As no t ed above , failure to take po s it ive action t o  remove price and 

allo cation controls will reduc e incent ives to inves t  in new capacity need ed 

to maintain adequa te supplies o f  unleaded gaso l ine t o  meet EPA ' s  lead 

phas edown requiremen ts in a growing market and to ef fec t  needed moderniza­

tion of facili t ies t o  handle high sulfur crude oils . These cond i t ions 

would lead to r educ ed competition for unl eaded ga soline with a cons equent 

grea ter price spread between l eaded and unlead ed regular grades . There 

could be a t endency to produce less gaso l ine , leading to a greater d ep en­

dency on imported sources . In par t icular , ther e could be l i t tle inc en t ive 

to increa s e  ga soline product ion b eyond that minimally required , because o f  

the higher c o s t s  invo lved . There would also be an accelera t ed clo s ing o f  

marginal who lesale and retail outlets wi thin p ermi s s ible regulations 

becaus e of sho r tages . 

Some o f  the c ommen t s  received , includ ing tho s e  o f  the Fed eral Trade 

Commiss ion , suppor ted the d i scussion in the DE I S  tha t t ight gaso l ine 

suppl ies , coupled wi th the benef i t s  of the small ref iner b ias , might cause 

an increase in small refiner gasoline capac i ty . Becaus e reforming facil­

i t ies ar e o f ten impractical or prohib i t ively exp ens ive for small refiners , 

increased product ion o f  leaded regular gaso line might resul t ,  followed by 
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a correspond ing increase in the price spread betwe en r egular leaded and 

unleaded grades because of the increa sed comp e t i t ion for t he regular 

leaded market . 

IV B-ld ( 2 )  Emiss ion Impac t s .  The n o  action alterna t ive , und er 

which refiners would cont inue as before , is the basel ine case aga ins t 

which ref inery emiss ions from the o ther alterna t ives will b e  measured . 

The pr imary influenc e o f  the various al t erna t ives , as d iscus sed earl ier , 

i s  the increa s ed inves tment in reforming capac i ty , and , therefor e ,  emi s-

s ions from incremen tal reforming operations , beg inning in 1 9 7 9-1980  and 

ext end ing into fu ture year s . 

IV B-2 Exempt ion From Contro ls 

IV B-2a Price and Price D i f ferent ial Impac t s  

Under complete  deregula t ion , t h e  indus try would b e  free to raise 

prices subj ect only to market cond i t ions . As d iscussed in Sect ion IV A ,  

the to tal expected price increas e  under the deregulat ion alterna t ive is : 

Pro duc t Co s t s  

Nonp roduct C o s t s  

Adj us tments for Prior 
Cost  Inc reases 

Dealer Marg ins 

TOTAL 

3 . 0  c ents 

3 . 6  c ents  ( spread over the gaso l ine 
poo l )  

1 . 6  c ents 

0 . 6  c ents  

1 2 . 8  c ents 

In sec t ion IV A-3 i t  wa s p o inted out tha t the price dif ferential 

can be expected t o  increas e  und er the d eregula tion al terna t ive t o  about 

5 . 7  cen t s  per gal lon by 1 9 8 0 . However , as expla ined in that sect ion , i t  
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could poss ibly increase to more than 7 c ents p er gallon if the price 

d i f f erent ial begins t o  increase a t  the rate the refiner d i f f eren t ial 

has been increas ing . Therefore , while i t  is cons idered a less likely 

case , the sub s equent analysis will assume a price differen t ial of about  

8 cent s . 

IV B-2b Vehicular Emis s ion Impacts 

Us ing data previously presented , na t ional light duty vehicular 

emissions for the al t erna t ive of deregulation become : 

TOTAL NATIONAL LIGHT DUTY VEHICLE 
EMI SS IONS UNDER DEREGULAT ION ALTERNATIVE IN 1980  

( in Mil l ions of  Metric Tons ) 

Hydro carbons 
Carbon Monoxide 

Best Case 

4 . 60 
5 7 . 8  

Expec t ed Case 

4 . 84 
5 8 . 8  

Wor s t  Case 

4 . 9 7 
5 9 . 8  

Thus , the inc remental emi ss ions impac t from exemp tion compared to 

no action would b e , in the exp ec ted case , 0 . 07 MMTm per year for hydro-

carbons and 0 . 4 MMTm p er year for carbon monoxide . In the wor s t  cas e , 

hydrocarbons would inc rease 0 . 14 MMTm per year and carbon monoxide would 

increase 0 . 8  MMTm per year , which are 1 percen t  increases of l ight duty 

vehicle emissions . 

I t  needs to be s tressed that the forces which tend t o  create 

uncertainty on the high or low s id e  for the deregulat ion case (primarily 

the fuel swi tching probab ili t ies)  also t end to c reate uncer tainty in the 

same d irec t ion for cont inued regulat ion and the o ther al terna t ives . Thus , 

i t  is  appropriate t o  compare bes t ,  exp ec t ed and wor s t  cases under each 

alternat ive , but no t ,  for example , the best  case und er one alterna t ive to 

the wo r s t  case und er ano ther . 
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The local air qual ity agencies in three problem cit ies examined for 

locali z ed impac t s  (Washing ton , Los Ang eles , and Denver )  all still claim 

t o  b e  anticipating a t ta inment o f  Nat ional Amb ien t  Air Qua l i ty Standard s 

( NAAQ S )  a f t er 1 9 8 2 , as the vehicle fleet becomes progres s ively cleaner . 

The impact of  increased emissions , then , can be measured by b o th the 

increase in amb ien t  concen tra tions and the d elay in t ime of  a t ta inment 

o f  the NAAQS . 

App end ix D d e tails the development of  amb ient air concentrat ions 

expec t ed in the three urban areas . As discussed there , the control of 

hydrocarbons , for which there is no NAAQS � s e ,  i s  neces sary in order 

t o  reduce the a tmo spheric produc t ion of pho to chemical oxidants , for 

which there is a s tandard . Thus , the impact s tudy for urban areas 

addr esses the generat ion of oxidants  direc tly . By applying the nat ional 

average price dif f erent ial , fuel switching rates and ind ividual vehicle 

emi s s ion data to the known vehicle and emission prof iles for each of  the 

t hr ee urban areas , it  is possible in each case t o  es t imat e  the ext ent to 

which at tainment o f  the NAAQS in each of  these areas will b e  delayed . 

The es timat ed expected and wor s t  case impac t s  in these three ci ties is 

as f o l lows : 
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ESTIMATED DELAYS IN ATTAINMENT OF NATIONAL AMBIENT 
AIR QUAL ITY STANDARDS IN SELECTED C ITIES UNDER 

DEREGULATION ALTERNATIVE 

Standards Impac t s  A t tainment Delay 
CO (ppm) Oxidant (ppm) CO (ppm) Oxidant ( ppm) CO ( yr s )  Oxidant ( yr s )  

Washington 9 . 0  

Lo s Angeles 9 . 0  

Denver 9 . 0  

Washington 9 . 0  

Los Angeles 9 . 0  

Denver 9 . 0  

. 10 

. 10 

. 1 0 

. 1 0 

. 1 0 

. 1 0 

Expec t ed Cas e 

. 07 

. 14 

. 1 2 

Wor s t  Case 

. 14 

. 2 7 

. 21 

. 001  . 1  . 05 

. 001  . 05 . 0 5 

. 005  . 1  . 05 

. 00 2  . 2  . 1  

. 00 2  . 1  . 1  

. 010  . 2  . 1  

The forego ing analysis  proc eed s from the a s sump t ion tha t the price 

dif ferent ials and fuel swit ching rates in each o f  these urban areas are 

equal to nat ional average f igures .  There is no data availab le on the 

ac tual fuel switching rates in each of these areas . There is  some present 

average price d i f f er en t ial data available for each o f  the urban areas in 

que s t ion , al though DOE canno t vouc h for their s t a t i s t ical reliability (as 

i t  can for the p resent nat ional average f igure ) . Da ta on price d i f f er-

en tials obtained f rom the Bureau o f  Labor S tatistics  for the Washingt on 

and Los Angeles-Long Beach standard me tropolitan s tatis t ical areas (which 

do not co inc ide prec isely wi�h the airsheds on which emis s ions data are 

d eveloped ) , and from Platt ' s  Oilgram for the Denver area (which also 

likely does no t coincide with the area for which emiss ions data are 

developed ) ,  for the f ir s t  six months of 1 9 7 8  show the average d i f f er entials 

to have been as follows : 
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Washing ton 4 . 8  c ents  

Los Angeles 4 . 6  cents 

Denver 3 . 7  c ents  

Thus , availab le data  show that for Washington and Lo s Angeles 

ac tual price dif ferent ials may have been s omewhat higher than the 4 . 4  

cents per gallon nat iona l average used in t his analysis , and for Denver 

it was less than the average . The differences are so small , however , 

tha t  t hey do no t af fec t the emiss ions impac t  analysis , s ince an es t imat e  

o f  1 98 0  differ entials in these three urban areas (with t h e  p o s s ible excep-

t ion of Denver )  using pr esent local differentials as a base could s t i l l  

b e  i n  t h e  7 -to-9 cen t  range b u t  would no t be as high as 1 0  c ent s . 

As ind icated in S ec t ion IV A-3 , a supply shor tage o f  about 319 , 000 

B/D in 1980 , which i s  no t expec t ed but is possib le , might result in 

the leaded /unl eaded price differential increas ing t o  1 0  cent s ,  in which 

case a higher level o f  impac ts would be shown b ecause o f  the higher fuel 

switching rate . *  The increase l ight duty veh icle emissions that would 

resu l t  from a 10 cent or mor e  price d if f erential would be as follows : 

TOTAL NAT IONAL LIGHT DUTY VEHICLE 
EMI S S IONS UNDER DEREGULATION ALTERNATIVE 

IN 1 9 8 0 , "  AS SUMING A SUBSTANTIAL 
SUPPLY SHORTFALL 

( in Mil lions o f  Metric Tons)  

Expec ted Case 

Hydro carbons 4 . 9 l 

Carbon Monoxide 5 9 . 5  

* As noted in sect ion IV A-3 ,  the s i z e  o f  a supp ly shor tage tha t would 
cause an increase in the differential to 10  cents  could range from 
7 7 , 00 0  B/D t o  9 0 7 , 000 B / D , depend ing upon the shi ft-to-unleaded 
fac tor as sumed . We b el ieve a mid-po int shi f t  factor o f  111% is a 
r easonable es t ima t e . I t  is the fac tor that yields the 319 , 000 BID  
shortfall f igur e  shown . 
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The impac t i n  t h e  three urban areas cons idered in t h i s  analysis 

would b e  approxima tely as fol lows : 

EST IMATED DELAYS IN ATTAINMENT OF 
NATIONAL AMB IENT AIR QUAL ITY STANDARDS 

IN SELECTED C ITIES IF THE LEADED /UNLEADED 
P RI CE D IFFERENTIAL INCREASES TO 10 CENTS OR MORE 

Impac t s  A t tainment Delay 

C i ty CO ( ppm) Oxidant ( ppm) CO (yrs)  Oxidan t (yrs )  

Expec t ed Case 

Washingt on . 1 9 . 0 02 . 3 3 . 14 

Lo s Angeles . 3 8 . 004 . 2 2 . 09 

Denver . 2 9 . 00l  . 2 0 . 2 0 

IV B-2c Economic Impac t s  

Exemp t ion from regulat ion w i l l  have varying impacts on t h e  d i f f erent 

sectors o f  the nat ional economy . I t  i s  es t ima t ed that gaso line price 

increases at the retail level will be 1 2 . 8  cen t s  per gallon , an increased 

incremen t of 3 . 8  c en t s  p er gallon over the base cas e .  ( See Table IV A-S . )  

The effects  on the nat ional economy o f  a 7 cent per gallon incre-

mental inc rease in the price o f  gaso line wer e evalua ted in the Sep t ember 

1 9 7 7  R ( 1 11-1 3 )  
epo r t .  In tha t analysis a base case solution for the economy 

wa s cons truc t ed with a mo tor gasoline price increase o f  3 cents  per 

gal lon . A s econd solut ion for the economy was then cons truc t ed as suming 

a price increase o f  10 c ents  p er gallon , or 7 c ent s per ga l lon above the 

base case s o lu tion . 

An approximat ion o f  the effec t s  on s elec t ed macroeconomic var iables 

resul t ing from the es t imat ed inc remental increas e  o f  3 . 8  cents  p er gall on 
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under deregulation has been derived , assuming a proportional relat ionship 

between the 3 . 8  cent and the 7 . 0  c ent incremen t s  ( 0 . 5 2 8 6 )  as follows : 

Ind icator Change 

7 cents 3 . 8  c ents 

Real GNP (billions of 1 9 7 2  dollars)  -5 . 2  

GNP deflator ( percen tage change) 0 . 4  

Who lesale price index for fuels (percentage 
change) 4 . 6  

Priva t e  employment j ob loss (percen tage l o s s )  0 . 1  

-2 . 8  

0 . 2  

2 . 5  

0 . 0 5 

B ecause amendment s  t o  the present regulat ion have allowed ref iners 

cons iderable reg ional pricing fl exib il i ty for gasoline , the FEA es t ima t ed 

in terreg ional var iat ion o f  impac t s  were very small when measured in terms 

of real personal income . The larges t impact would be felt  in the East 

Nor th Cen tral region because of the c oncentra t ion of aut omob ile manufac-

turing in tha t area . 

In terms o f  emp loyment ef f ec t s , the indus try facing the largest 

drop in employment due t o  decreased demand for i t s  o utput as a resul t 

o f  lower ed nat ional income is the petroleum produc t s  indus try . This 

drop would no t exc eed 1 . 3 percent . 

The effects  o f  fuel sub s t i tut ion , while les sening the to tal 

increase in c onsumer exp end i tures on gasoline and d iminishing the impac t 

o f  the avera ge price increases , will lead t o  a fas ter de teriorat ion o f  

catalyt i c  conver t ers , a cons equent increase in pollut ion , and pollution 

contro l costs . While consumer exp endi tures on gas o l ine may no t rise as 

fas t  as with no fuel switching , their ma int enance expend itures for the 
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fuel emi ss ions control systems will increase ins tead , but to an unp redic-

table degree . In the short  run , there wi l l  be an add i t ional effec t  -

people who currently own automobiles which do no t requ ire unleaded fuel 

wi l l  t end t o  pos tpone new car purchases even longer , thus exacerbat ing 

the unemp loyment effects  in the au to industry and keep ing highly pollut ing 

vehicles on the road long er .  In the long run , though , thi s effect will 

decrease as the o lder au tomobiles wear out and need to be  repl aced . Al so , 

as the percentage o f  unleaded fuel cont inues to grow , the price d i f ferent ial may 

d iminish , thus r educing the temp tation for fuel swit ching . * 

IV B-2d Petroleum Indus try Impac t s  

IV B-2d ( 1 )  Economic Impac t s . Under exemp t ion from controls , i t  is 

expected that refiners would have an increased incent ive to expand their 

unl ead ed gasoline manufactur ing capab ili ties and t o  modernize  their 

facilities t o  process higher sulfur crude oils . As the demand for 

unleaded gasol ine increases , more refiners would probably market a 

premium grad e o f  unleaded gasoline to meet the d emands o f  cus tomers who 

are dissatisf i ed with engine performance us ing regular grad e  unleaded 

gaso line . This would lead to greater compet i t ion for unleaded gaso line 

marke t s . 

Marke t ing changes tha t have been oc curring under regula t ion would be 

accelerated . The trend toward f ewer gaso line s tat ions with h igher 

volume at those remaining would continue . Thi s would tend to reduce or 

eliminat e  increases in dealer margins . Al terna t ive strategies would be 

* The P et ro chemical Energy Group comments s tated that if  deregula t ion 
causes a loss  of BTX petro chemical feed s tocks resulting in a sus ­
tained 15 percent loss  in petro chemical output , 1 . 6  to 1 . 8  million 
j obs and $ 9 5-100 b i llion would be lost  to the economy . As no ted 
earlier , the l ikel ihood o f  such a loss o f  pe tro chemical feedstocks 
is extremely remo t e .  
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a t t emp t ed by the refiner t o  incr ease pro f i t  margins . There would be 

an increas ing trend to r educe sales terri tories relative t o  r ef inery 

loca t ion . Some refiners might adopt  rack pricing policies ( that is , 

charging all  cus tomers on the bas i s  o f  a s ingle terminal ga t e  price plus 

any ac tual t ranspo rtat ion cost s ) . O ther s might increase their d irect 

sales outlets t o  the c onsumer . 

Special Rule No . 4 would provide pro tect ion t o  independent d is­

.tributors and retailer s  during an interim period as ref iners shi f t  

their marketing territories t o  areas tha t can b e  mo s t  economically 

serviced by their own ref ineries and dis tribut ion c enters and to discon­

tinue sales to areas which provide a marginal re turn or may resul t in 

ac tual loss es . Th is should resul t in a mor e  e f f ic ient dist ribution 

sys t em than exists  at present . 

O ther act ions tha t ref iner s might ado p t  include charges (1-2 p ercent 

of  sales ) to the retai ler for use cf  credit  card s , or the di scontinuance 

o f  cred i t  card s , and charges for maps and o ther items presently supplied 

as a free servic e .  

Und er deregula t ion , price changes are an ticipated which would mo re 

closely re f lect  the cost  of servic ing the consumer . This could lead to 

wider ranges in retail prices than i s  permit t ed und er present regula tions . 

Thus , cus t omer s in rural and sparsely populated regions that are remo t e  

from refining and maj o r  dis tribu t ion c enters might be faced wi th even 

higher pr ices than t oday rela tive to cus tomers in more d ensely popula t ed 

areas . Of co urs e ,  new supp l iers , such as farm co-ops and small refiners 

util i z ing a local crude o i l  supply , might move int o  these areas , reduc ing 

the impact . 
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Ini t ially , the pr ice spread be tween leaded and unlead ed regular 

gaso l ine migh t inc reas e ,  but as the percentage vo lume of  unleaded gasoline 

increases to more than 50 per cent of the to tal poo l ,  comp e t i t ion to 

es tabl ish a so l id share of this ma rke t may become more in tense , caus ing 

some downward pres sure on unlead ed gasoline prices and reduc ing the sp read 

be tween leaded and unleaded gaso line . 

IV B-2d ( 2 ) Impac t  o f  Exemp t ion on Ref inery Mod i f icat ion and 

Expans ion . Und er deregula tion there would l ikely be a p o s i t ive but 

non-quantif iable impac t on gaso line qual ity . Und er price regula t ion , 

ref ine rs hav e been restric ted on the recovery o f  a return on capital 

inves tmen t s  need ed to me et the continua lly increas ing requirements for 

unleaded ga soline and higher clear pool oc tane numbers due to the 

phasedown in lead add i t ives and the bann ing of  MMT . 

The fac t that a subs tant ial percentage of the owners of  cars us ing 

unl ead ed fuels are d is sa t isf ied with present performanc e ind icates a 

s i zeable marke t for higher oc tane unlead ed gas o l ines . While add i t ional 

ref in ing , and consequent higher energy consump t ion , would be required 

to inc rease unlead ed gasoline oc tane numbers , some , if no t al l ,  of  this 

energy could be recovered by imp roved car perf ormance through bet ter 

tuning and the produc t ion of  higher perf ormance engines by the mo tor 

vehicle manu fac tur ers which are needed to me et manda ted increa ses in 

efficienc ies . 

Many refiners and d is tributors also would like to of fer a higher 

oc tane unleaded fuel which co uld be so ld at a pr emium to of fset  po tential 

dec lines in the total gaso line sales resul t ing from inc reased pr ices . 

In add i t ion , the fac t tha t total gaso line consump t ion is an t ic ipated 

• 
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to increase only mar ginally over the next several year s will require 

r ef iners to increase the value of their produc ts , if they ar e to 

ma intain satisfactory re turns on present inves tmen t and earn a des ired 

re turn on new ca p i tal inves tment s .  

Under deregulat ion , i t  is ant icipa ted tha t o ther ref iners would 

follow Amo co ' s ,  Shel l ' s  and Mob i l ' s  announced intention to market an 

unleaded premium fuel . The introduc tion o f  a premium unleaded fuel 

would elimina te mos t  of the misfue1 ing tha t presently occurs because o f  

perceived o r  ac tual poor performance o f  present unleaded fue ls . I t  would 

also provide d ealers with ano ther high mar gin grad e (as  leaded premium has 

been for years ) ,  whi ch could encourage reduc tion in regular unleaded 

ga soline pr ices to ma tch regular leaded gas o l ine prices . 

The time lag invo lved in the p lanning and cons truction of  new faci li­

ties means tha t the bene f i t s  resul t ing from an imp roved inve s tmen t clima te 

wi ll no t be felt  un til 1 9 8 1 ,  and be fore then the impact o f  deregula tion 

will b e  limi ted to "debo tt1enecking" exis t ing equipment and changes in 

opera t ing prac tices to increase oc tane ra t ings . However , und er exemp t ion , 

the perceived need to provide a pr emium grade unleaded fuel to mee t 

competi t ion and the oppor tunity for full recovery of  cap i tal costs  on 

new o r  modif ied faci li t i es , if marke t cond i t ions permi t , should resul t 

in an accelerat ion of the schedule by many r ef iner s to expand capab ili­

ties for  produc ing high oc tane unl eaded mo tor gaso line . 

The announced new catalytic r e f o rming capaci ty s chedu le for com­

p l e tion in 1 9 8 0  is only 24 , 00 0  BID compared with 190 , 0 0 0  B ID s cheduled 

for comp l e t ion in 1 9 7 9 . I t  is no t possible to de termine the amo un t o f  

new or  modif ied ca ta lytic reforming capa c i ty that migh t be i n  operation 



IV-5 3 

by the end o f  1 9 8 0  b ecause of  the time lags involved , but it  is reasonable 

to assume that an add i t ional 7 5 , 000 to 1 5 0 , 000 B /D of unleaded gas oline 

might be availab le by the end of 1 98 0  or early 1 98 1  compared with quan­

t i t i es an ticipat ed und er continued r egulat ion . 

The po t ent ial growth in d emand for premium unleaded gasoline is 

unc er tain . At the p resent time , the demand for leaded premium grade 

gasoline is sl ightly more than 10 percen t  of the to tal gas oline demand 

and is proj ec t ed t o  decline to only 1 . 5  percent o f  the total d emand by 

1 9 8 5 . At that level , only a small minor i ty o f  s ervice s ta tions would 

cont inue to provide such gasoline . Thus , availab i l i ty o f  adequate 

high-oc tane fuel to s ervice pre-1 9 7 2 , high-compres sion engines is depen­

d ent on the d evelopmen t o f  a market for unlead ed premium mo tor gasoline . 

As suming that from 5 t o  1 0  p er cent o f  the t o tal marke t by 1 9 8 5  will be 

for premium grad e ga soline (a  f igure suppor t ed by some o f  the commenters ) , 

the produc t ion o f  premium grade unleaded fuel will range from 3 65 , 00 0  B/D 

to 7 3 0 , 000 B/D , and may be higher depending on automo t ive need s . 

As suming that all addi tional proces sing consists  o f  reforming , 

the ex tra po llutants generated by petroleum refinery p ro c ess ing o f  

an add i t i onal 7 5 , 000 to 1 5 0 , 000 B/D can be estima t ed a s  fol lows : 

Par ticulates 

Sul fur oxides (maximum) * 

Hydrocarbons 

Nitrogen oxides 

7 6 7  to 1 , 5 3 3  Me tric tons /year 

6 , 15 0  to 1 2 , 3 0 0  Me tric tons /year 

1 2 8  to 2 5 6  Me tric tons /year 

2 , 64 6  to 5 , 29 3  Metric tons/year 

* Assuming fuel gas no t desulfuri zed 
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If the add i tional s t ill runs required to make up the fe eds t o ck 

loss  in the reformer are also considered , the total emiss ions would be : 

Par t iculates 

Sulfur oxides (maximum) * 

Hydro carbons 

Nitrogen oxides 

803 to 1 , 606 Metric tons /year 

6 , 44 2  to 1 2 , 8 8 5  Metric tons /year 

1 3 2  to 264  Me tric tons /year 

2 , 7 7 4  to 5 , 54 8  Me tric tons /year 

* Assuming fuel gas no t desu1furi zed 

It is e s t ima ted tha t 7 p ercent of this increased capacity would be 

d eveloped in Los  Ang eles . The Hous ton area sho uld have about 10  percent 

o f  the increased capacity . With 1 5 0 , 000 B/D  increased capac i ty , opera-

t ing at 100 percent , the emi s s ion impac t s  in tho s e  c i t i es could be ( in 

metric t ons /year ) : 

Lo s Angeles Hou s ton 
Impac t  1 9 7 2  Total Emi s s ions Impact 1 9 7 2  To tal Emi s s ions 

Par t icula t e  
SOx 
NOx 
Hydro carbons 

112  
9 0 2  

1 8  
388  

6 7 4 , 000 
2 1 6 , 000 

1 , 08 7 , 000 
1 , 0 54 , 000 

161 
1 2 8 9  

26  
5 5 5  

9 6 , 000 
1 6 8 , 000 
305 , 000 
5 9 0 , 000 

The large s t  impact is that o f  sulfur oxides on Hous ton , where incre-

mental emissions would be less than one ha lf of one percent of to tal 

sulfur oxide emi s s ions . The hydro carbon and CO impac t s  are in s ignificant 

compared to the vehicular emi s sion incremen tal impac t s . 

One comment illustrated tha t nei ther Lo s Angeles nor Hou s ton could 

allow maj o r  ref inery expans ion , as both are NAAQS non-attainmen t areas , 

wi thout corres pond ing or even greater emissions o f f s et s . Further , the 

new Prevent ion o f  S ignif icant Deteriora t ion l imitat ions of the 1 9 7 7  
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Clean Air Ac t Amendment s  will serve to reduce s igni f icant impacts o f  

r ef inery construc t ion o r  modif icat ion i n  areas whi ch are no t currently 

non-attainment areas . 

IV B-3 Gas o l ine Tilt  Al ternat ive 

IV B-3a Pr ice and Pr ice D i f f erent ial Impacts  

For t he alternat ive o f  gasol ine t il t , the e s t ima t ed price increase 

is 1 2 . 4  cents ( Sect ions IV A-l and IV A- 2) . As discus s ed in Sect ion IV 

A- 3 ,  under t he gasoline t ilt alternativ e ,  the price d i f ferential is 

expected t o  be approxima t ely 5 . 6  cents per gallon . However , as explained 

there , it could possib ly increase to an amount in excess of 7 cents p er 

gallon . Al though tha t  i s  no t considered a l ikely cas e , the sub s equent 

analys i s  will as sume a 8-cent price differential . 

IV B-3b Vehicular Emi s s ion Impacts 

As suming a 8-cent price dif ferential , under the tilt alt ernat ive 

the vehicular emiss ions impac t s  would be identical to those of the 

der egulation al t erna t ive discussed in the pr eced ing sect ion . However , 

the discuss i on in Sect ion IV B-2b regarding the emiss ions impact if  

there were a supply s hortfall suf f ic ient to increase the price d i f f er­

en t ial to 10  cents  does no t hold true for the gaso l ine t i l t  alternat ive . 

As no t ed in Sec t ion IV A- 3 ,  a non-cost j us t i f ied price increase of  more 

than double the total amount of cost  j us t i f ied price incr ease estimated 

for this alterna t ive would be necessary in order to increase the 

d i f f erent ial to 10  c ents . A non-cost j us t if ied price increase of this 

magnitude would no t be p o s s ible under the gasol ine t i l t  alt ernat ive . 



IV-56 

IV B-3c Economic Impact 

The e s t imat ed pr ice imp act of 1 2 . 4 cents per gallon from the tilt  

in 1980 is 3 . 4  cents  p er gallon higher than the base  case  of  no  act ion . 

The effects  o f  this level o f  pr ice increase , compared to no act ion 

can be derived f rom Column 2 in Tab le IV C-4 by interpolation ( 3 . 4  d ivided 

by 3 . 7  x 2 6 )  amount ing t o  ab out $ 2 4  per average ho usehold . As this would 

ind icat e ,  impac t s  on househo lds o f  var ious dispo sab le income ranges would 

vary from $16 at the low income levels to $ 3 6  at the h igher levels . 

E s t imates o f  macroeconomic impac t s  were derived us ing the s ame 

t echnique as in S e c t ion IV B-3 , by assuming a propo r t ional relat ionship 

between 3 . 4  and 7 . 0  cent increment s  (0 . 4 8 5 7 )  as fo llows : 

Ind icator 

Real GNP (billions o f  19 7 2  dollars ) 

GNP deflator ( percent change ) 

Wholesale pr ice index for fuels (per cent change) 

Private emp loyment j ob loss ( p er cent ) 

1 9 7 9  

- 2 . 5  

0 . 19 

2 . 2  

0 . 05 

Negat ive impacts on emp loymen t can s imilarly be der ived from Table 

IV C-3  b y  sub trac t ing Column 1 from Co lumn 2 .  As this shows , the 

p er c entage change would be the mos t  s ignif icant for the petroleum produc t s  

indus t ry as decreased demand for its output i s  caused by lower ed nat ional 

income . This drop is on the order of 1 . 2 percen t .  
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IV B-3d Petro leum Indus try Impac t s  

I V  B-3 d ( 1 ) Economic Impac t s . The gas o l ine t i l t  alternat ive i s  

s imilar to the d eregulat ion alternat ive i n  t h a t  mo s t  o f  the recovery o f  

the co s t s  o f  increasing suppl i es o f  unleaded gas o l ine and ref inery 

modern izat ion would be p o s s ible within the allowab le price increas es , 

al though the analysis e s t imates some chil l ing effect  on increased 

inves tment s becaus e of  the con t inuat ion of  r egulat ions . Under thi s  

al ternat ive , there would b e  some increased inc ent ive to produce unleaded 

gas o l ine and t o  modernize facilit ies , however , thereby r educ ing 

dependency on gas o l ine imports . Increased pr ice spreads between regular 

l eaded and unl eaded grades might develop , but , with growth in unleaded 

gas o l ine supp l ies and the development of premium unl ead ed gaso l ine 

marke t s ,  increased comp e t i t ion for r egular unleaded gasoline marke t s  

is an t ic ipated . 

The maj o r  d if ference from deregulat ion is in the cont inuing 

enforcement of the alloc a t ion regu la t ions . Maj o r  shif ts in market ing 

s tra t eg ies would be restric ted , leng then ing the t ime f rame for changes 

in d is tr ibut ion methods and terr itor ies , but mitiga t ing po s s ib l e  advers e  

impac t s  o n  present d is t r ibutors and dealers . Any po ten t ial ga ins to the 

consumer from improved e f f ic ienc ies in d i s t r ib ut ion costs  would be 

postponed . 
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Equally imp o r tan t , the enac tment of  this rule m ight r educe 

comp e t i t ion relat ive to d eregula t ion , b ecause  the gas o l ine t il t  rule 

would cont inue the f ea ture ot the present regulat ions that c o s t  

reduc t ions as well a s  increases mus t  be reflec ted i n  t h e  maximum allowab le 

pr ices that can be charged . S ta ted d i f f er en t l y ,  und er pre sent rules and 

under the t il t ,  ref iners would have l i t t le incent ive to imp lement 

ef f ic i encies that would reduce c o s ts . 

IV B-3d ( 2 )  Environment al Impacts . The increment al ref inery 

environmental impact for the gas o l ine t i l t  a l t erna tive is s imilar to 

that und er the d eregula t ion al ternat ive , which is d iscussed ab ov e .  The 

impacts will be somewhat less than under deregulat ion , assuming under 

the t i l t  there is some chilling ef fect  on inves tments  in ref inery 

expans ions tha t delays s ome inves tment unt il 1 9 8 1 .  The exact amount 

by which increased emiss ions will be less under this alternat ive than 

under deregulation is ent irely sp ecula t ive , but i t  is no t expect ed that 

the d i f f erence wil l  be large . 

IV B-4 Price Dif feren t ial Regulat ion Alternat ive 

IV B-4a Price and Pr ice D i f f erent ial Impacts 

The exp ec ted aver age gasoline price inc rease wo uld b e  the same as 

under the deregu la t ion alterna t ive . However , the price differen t ials 

would be less  than und er any of the o ther alternat ives , inc luding no 

act ion , because the d i f f eren t ials themselves would be regula ted at 

o cents  and 3 cen t s  per gallon . 
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IV B -4b Veh icular Emis s ion Impacts 

The controlled 3 cent d if ferential can be examined using the 

previously developed misfueling data . S ince tho s e  data do no t extend 

to a 0 c ent price different ial , that cas e canno t be examined 

quan t i ta t ively . 

The nat ional l igh t duty veh icular emiss ions for a 3 cent 

d i f f erent ial are : 

B es t  Cas e Wor s t  Cas e Expec t ed Case 

Hydrocarbons 4 . 59 4 . 69 4 . 64 

Carbon Monoxide 5 7 . 7  5 8 . 2 5 7 . 9  

The emiss ions impact f rom deregulat ion with a 3 cent maximum d i f f erential , 

compared to the no ac t ion al ternat ive , is es s ent ially z ero . 

At a 0 cen t s  price different ial , emissions resulting from misfueling 

can be expected to be  smaller than the 3 cent d i f f er en t ial and the no 

action cases , s ince there would be no econom ic inc en t ive t o  misfuel . Thus , 

some small environmental improvement could be expec t ed . 

S ince emiss ions impac t s  are essentially unchanged under the 3 c ent 

dif f erent ial case and are no t determinab le under the 0 cen t  case (but 

would l ikely be favorab le ) , there would be no delays in at tainment of 

NAAQ S , and in the lat ter cas e there migh t even b e  some s ligh t  improvement 

in the a t tainment date . *  

* I t  is possib l e ,  as sugges ted by the Jus tice Departmen t , that 
there would be ins tant advers e effect s .  The ar t i f ic ial increases 
in leaded prices wh ich would follow may d is to r t  the market to 
produce unleaded shor tages , which in turn would crea t e  an advers e  
emiss ions impac t .  
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IV B - 4 c  Economic Impacts 

For the controlled d if f erent ial o p t ions , the gro s s  economic impac t 

is s imilar to that o f  deregula t ion . However , the enforced d if f erent ial 

would be b eneficial t o  owner s of unleaded vehicles , the newer vehicles , 

and would p enal ize  the owner s o f  o ld er vehicles which can use  leaded fuel . 

This is  b ecause , in order for retail dealers t o  ma intain the same income , 

any lowering o f  the price o f  unleaded gaso line t o  comp ly with the 

d if f er en t ial l imita t ion would have to b e  accompanied by an increase in 

the price o f  l eaded regular fuel . These o p t ions might also el iminate 

dealer comp e t i t ion on leaded gas o l in e .  The FTC comment s  indicated tha t  

t h e  regula t ions migh t  result i n  market ing s trategies t o  increase sales o f  

leaded gas oline , such a s  through elimina t ion o f  self-service pumps for 

unleaded gas o l ine . 

IV B-4d Petro leum Indus try Impacts 

IV B-4d ( 1 )  Economic Impacts . Under the z ero price d i f f eren t ial 

op t ion , dealers would have t o  sell unleaded gasoline at the same price 

as leade d .  S ince unleaded has a h igher c o s t  than leaded , dealers would 

be forced to s ell unleaded gaso l ine at a loss relat ive to an uncontrolled 

market , the loss b e ing made up by an increase in the price of  leaded 

regular . The change in rela t ive prices would s erve to increas e the us e 

o f  newer , cleaner , and h igher fuel economy cars relat ive t o  o lder cars . 

In add i t ion , misfue1ing for price would be elimina t ed . 
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The z ero pr ice d i f f erential opt ion (or  any op t ion that holds the 

dif ferent ial to less than the d i f f erence in costs  to ref ine and market 

leaded and unleaded gaso line ) would , however ,  r equire dealers and 

p o s s ib ly refiners to price in a way that does no t truly reflect their 

cos t s .  I f  all suppl iers have the same requirement imposed upon them , 

there should be relatively equaJ f lexib ility among f irms to sh i f t  the 

extra co s t s  associated with unleaded gas ol ine to l eaded gaso l ine and no 

resul t ing dis incen t ives to refine or market unlead ed gas ol ine . However , 

s ince the regulat ion could impact differen t  f irms diff eren tly and give 

certain firms a comp e t i t ive advantage over o ther s  (b ecaus e ,  for examp le , 

they sell a small proport ion of  unleaded gas oline) , these f irms wi thout 

a compet i t ive advantage would perhap s have a dis incent ive to produce and 

sell unleaded , part icularly premium grad e unleaded , gaso l ine . Therefore , 

the 0 cent dif ferential op t ion might have an adverse impact on the supply 

of  unleaded gaso l ine . 

The three c ent d i f ferent ial is ap proximately the same as the 

present average different ial between leaded and unleaded gasol ine at the 

ref inery level and is also about equal t o  the d i f f erences in costs  o f  

ref ining leaded and unleaded gasoline . Enforcing this same d i f f erent ial 

at the dealer level would ei ther reduce present margins for regular 

leaded gasoline or require higher pr ices for regular leaded gaso line . I t  

i s  ant icipated that margins for regular leaded gas o l ine would incr ease 

to o f fset  any decline in the margins for regular unleaded gasol ine , and 

wo uld have to increase in higher ab solute amount s  per unit as the proport ion 

of unleaded gasoline exceeds the proport ion of  l eaded gasoline . 
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Under b o th price d i f f erent ial op t ions , some decline in the number 

of  ref iners , dis tributors and dealers would probab ly oc cur , reducing 

competit ion and increas ing prices to the consumer . 

IV B-4d (2 ) Environment al Impac t s . The incremental environmental 

impacts a t  the refinery level for the regulated price differen tial 

al t ernat ive can be expected to be approximat ely the same as for the 

deregulat ion alternat ive . 
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IV B - s  Regulated Retail Unl eaded Margin Alt ernat ive 

IV B-sa Price and Price Dif feren t ial Impacts 

For the alterna t ive of  a maximum pr ice on unleaded regu lar 

gaso l ine , the expec t ed p r ice increase would be app roxima tely the same 

as for the d eregulation alternat ive , or 12 . 8  c en t s  p er gal lon , as 

exp lained in S e c t ion IV A .  As d iscussed in Sect ion I V  A-3 , the pr ice 

d if f eren t ial i s  exp ected t o  increase t o  ab out 5 . 7  cent s ,  as is the case 

with der egulat ion , but  could increase to 8 c ent s , which forms the bas i s  

for t h e  f o l lowing analy s is . 

Regulat ion ef f e c t iveness and enforcement would be exp ec t ed for 

p erhap s 50  p ercen t  of the Nat ion ' s  s ales , as these would b e  opt ional by 

s tate . In tho se s tates which do no t cho o s e  to make the regulat ion 

e f f ec t ive , full deregulat ion would p revail . 

IV B-sb Vehicular Emiss ion Impac t s  

The vehicular emis s ion impacts for this alterna t ive would b e  

iden t ical t o  those f o r  the gaso l ine t i l t  alternative , a s  exp lained in 

Sect ion IV B-3b . 

IV B- s c  Economic Impacts  

The economic impac t s  o f  this  al t erna t ive would no t b e  s igni f i cantly 

d i f f erent from those o f  the deregulat ion alternat ive . 

IV B-sd Petro leum Indus try Impacts 

The ref inery economic and environment al impac t s  are s imilar t o  

tho s e  of  t h e  deregulat ion alternat ive . 
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IV C Soc ial Impac t s  

I V  C-l Issues 

There is no t a one-to-one correspondence between the regula tory 

alterna t ives as presented and the responses of  the driv ing public . The 

t echnical and in s t itut ional mechanism des igned to facilitate in troduc t ion 

of catalys t-equipped veh icles and the requirement for  unleaded gas o l ine 

have p laced the mo torist  in a dilemma with respect to regula tory , 

environmen tal , per formance and p r ice aspec ts o f  the s imp l e  act o f  

purchas ing gasol ine . 

A p op ular v iew is develop ing that mo toris ts are s omehow the 

vic t ims of a very comp lex set o f  c ircums tanc es . The Wal l S treet Journal 

recen t ly observed that I f . mismatch between car and gas o l ine is 

provoking a growing controver sy among au to makers ,  o il p roducers and 

government regul ators . Trapped in the middl e ,  helpless car owners are 

being forced to f ind their own r emed ies ; mos t  of  these remed ies are 

cos t ing the drivers extra money and run counter to nat ional ener gy­

sav ing goals . . . I f  ( S ep t emb er 2 6 , 1 9 7 8 ) . 

The d if ferential in price and performance b e tween leaded and 

unleaded gas o l ine has resulted in what has corne to be known as a I f s o c ial 

trap" : a s ituation where an ind ividual receives immed iate b ene f i t  or 

advant age for do ing some th ing that is collec t ively damag ing to the pub l ic 

as a who l e .  Ind ividuals can rec e ive b ene f i t s  in qual ity o f  vehicle 

performance and at a lower cos t when they mis f uel the ir vehic les . But 

environmen tal degradat ion for all also o ccurs . 
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( I II-I I )  
There i s  evidence from th e Sobo tka survey ( d i s cus s ed in 

S ec t ion I I I  C of this DEI S )  that fuel swi t chers tend to be sophist icat ed 

purchasers : the relat ively young , middle income , educat ed por t ion o f  the 

mo toring publ ic . I t  i s  al so this segmen t of  the populat ion wh ich i s  

l ikely to perceive regulat ory policies to b e  funct ion ing at cros s-purposes . 

I f  the ind ividual mo tor i s t  rema ins trapped at the env ironment-energy 

in ter fac e ,  the result can be generalized d is satisfac t ion with government 

in i t s  regulatory role , with the petro leum indus try over p r i c ing and 

product  decis ions , and with automobile manufacturers over perf ormance 

problems of vehicles . O ther factors are r elated : inf lat ion , economic 

stab il i t y ,  and pub l ic percep t ion of governmental int erven t io n .  

IV C - 2  Economic Impacts o f  Al t ernat ives 

Economic impac t s  cons ider ed , * to the ext ent they can be es t imat ed , 

g iven available da t a ,  are : 

o Nat i onal economic effects  as ref lected by the Gro s s  

Na t ional Product and The Who lesale and Consumer 

Price Ind ices . 

0 Regional effects  as ind icated by impact on real 

personal income by region o f  the country . 

0 Emp loyment effects  by indust rial typ e .  

0 Personal income effects  by class o f  income . 

* Da ta repo r t ed in th is s ec t ion are adap t ed from Federal Ener gy 
Adminis trat ion , O f f ice o f  Regulatory Programs , " F indings and Views 
Concerning the Exemp t ion of Mo tor Gas o l ine from the Mandatory 
Petro leum Allocat ion and Price Regula t ions , "  S eptember , 19 7 7 . ( 1 11-13 )  
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The impact on the nat ional economy that could result from d i f f erent 

hyp o thet ical increases in the pr ic e  of  mo tor gasoline was evaluated by 

us ing the FEA energy models . (DRI Quart erly Econome t r ic Model . )  A base 

case solut ion for the economy was cons truc ted us ing a mo tor gaso l ine 

p r ic e  increase of 3 cent s . A s econd " te s t "  solut ion for the economy was 

then construc t ed in wh ich it was assumed that the mo tor gaso l ine price 

increased by 10 cents  per gallon , or 7 c ents  per gallon ab ove the base 

case solut ion for  1 9 7 9 . The p ropor t ional relat ionsh ips b e tween 7 cent s 

p er gallon and the e s t imat ed price increases und er d er egulat ion and under 

t ilt  have been used to evalua t e  the poten t ial impac t s  on s elec ted macroeco­

nomic variab les . 

The base case was c ons tructed by f ir s t  so lving FEA energy models 

t o  det ermine values of selec t ed energy var iab les under base case 

as sump t ions . Values for c orrespond ing variables in the DRI-generated 

solut ion for the economy were then mod if ied to agree with tho s e  generated 

by the FEA mod els . These var iab les are : the wholesale price index for 

fuel s ,  related produc t s  and power ; the 1967 dollar value o f  impo r t ed fuels 

and lub r icants ; the average unit  value ind ex for imp or t ed fuels and lubricants ; 

and the imp l icit  price def lator for consump t ion of  gas o l ine and o i l . The 

DRI model was then so lved us ing these values , to give the base cas e for the 

nat ional economy . 

The case was cons truc t ed by mod ifying who lesale price ind ices for 

refined petroleum produc t s  as used in the FEA models . Values generated 

for the relevant energy variables were then incorporated as revi sed 

assump t ions to the DRI model base cas e .  A new s o lut ion f o r  the economy 

was genera ted and compared to that for the base case to determine the 

effects of the assumed price increas e .  
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IV C-2a  Results 

The effects  on selected macroeconomic var iab l es o f  a 7-cent-per­

gallon incremental increase in the price of gasoline are summar ized in 

Tab l e  IV C-l . Unemp loymen t levels on the average ar e affect ed by up t o  

100 , 000 ind ividuals during any given quart er ,  for 19 79 . There is  no t 

more than a 0 . 6 percen t  increase in the Consumer Price Index o r  a 0 . 5  

percen t  increase in the GNP price deflator in any quar t er through the 

end of 1 9 7 9 . The increase in the average wholesale price of  energy 

does not exceed 4 . 6  percent during any quarter , and real GNP is  lowered 

by no more t han of 0 . 4  p ercen t  dur ing these quar t ers . In dollar t erms , 

real GNP is $ 5 . 2  b il l ion lower for 1 9 7 9  than i t  is in the base case for 

that year . 

IV C-3 Regional Income Effects 

D ispar i t ies in regional impacts resul t ing from hypo thet ical increases 

in the price o f  mo tor gaso l ine are measured in t erms o f  real per sonal 

income and by census reg ion by compar ing proj ected income levels for the 

base case with the " test"  cas e .  

I V  C-3a Methodology 

Real p ersonal income for  each s tate is  derived by us ing the Data 

Resources Inc . S tate and Area Foreca s t ing System ( SAFS ) . In this model , 

p ersonal income for  each s tate is a func t ion o f  19 7 2  levels of  s tate 

wage and non-wage income and indus tr ial employment ,  and proj ec ted levels 

of  na t ional wage and non-wage income and indus trial employment . Var iables 
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are added to the income and emp loyment equat ions t o  adj ust  for any b ias 

resulting from the f ixed-share appro ach . Income for the c ensus reg ions 

is derived by summing appropriate state  income s .  Ou tput f rom the Data 

Resources Inc . macroeconomic model acts as input into the SAFS model . 

IV C-3b Resul t s  

Previous amendmen ts t o  the DOE regula t ions have already afford ed 

ref iner s reg iona l pricing flexib il ity for gaso line up to 3 cents per gallon . 

Therefor e ,  deregulat ion should not result in d isparate price inc reases 

among regions . Differences in regional income levels wh ich migh t result 

from increases in the price of  gaso line under deregulation and tilt are 

shown in Table IV C-2 . Impac t s  across r eg ions are minor . 

The relat ively grea ter impact on income ( $ 180 mil lion) in the East 

North Central region in attributab le in large part to lower earnings for 

Michigan , Ohio , and Ind iana . A sl ightly lower nat ional income inher ently 

results  in lower demand for automob iles nationwide , wh ich in turn affects 

the economy in a very select way , becaus e automob ile manufac tur ing is 

highly concentrated in this region . 

In brief , the results show that r eal personal income levels in any 

of  the nine census reg ions would be lowered by , at mo s t ,  $ 2 0  mil lion 

compared with t il t , and $190  mil lion compared wi th no act ion . There is 

l i t t le interregional var iat ion of impac t s  in t erms o f  real per sonal 

income . 
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TABLE IV  C- 2 .  IMPACT OF DEREGULATION ON REAL 
PERS ONAL INCOME BY CENSUS 
REGION , 1 9 7 9  
( b i l l ions of  19 7 2  Do llar s )  

Region 

New England 

Middle Atlan t ic 

South Atlan t ic 

Ea s t  North Central 

Ea s t  S outh Central 

We s t  North Central 

Wes t  South Central 

Mountain 

Pac if ic 

U . S .  Total 

Compar ed to 
Tilt ( 0 . 4  c ents 
per gallon) 

0 . 003 

0 . 0 1 

0 . 0 1 

0 . 0 2 

0 . 0 1 

0 . 0 2 

0 . 0 1 

0 . 005 

0 . 0 1 

0 . 1  

Not e :  Totals may no t add because o f  round ing 

Data Base Source : Ref 1 1 1-1 3 ,  Tab le V-6 

Compared to 
No Act ion ( 3 . 8  cents  
per gallon) 

0 . 0 3 

0 . 1 1 

0 . 14 

0 . 19 

0 . 0 7 

0 . 1 6 

0 . 14 

0 . 05 

0 . 1 2  

1 .  03  



IV- 7 1  

IV C-3c O ther Regional E f fects 

Recent regulatory changes also have allowed f or c er ta in regional 

price d i f f erent ials in recogni t ion of vary ing regional and sub-reg ional 

c o s t s . However , releas ing supp l ies from allocat ion controls would pr ovide 

ref iner s with the opportunity to withdraw from mar ginal market ing areas or 

to alter current marke t ing prac t ices , thus creat ing the po s s ib il ity of  

temporary sub-regional spot  shor tages . However , the se spot  shortages and 

d islocations would exi s t  only as long as required for the market in thes e  

areas to s t ab i l i z e .  Thus , the overall impact of the proposed regulatory 

changes is negligib l e .  However , sub-regional deviat ions are speculative 

and no data exis t to predict  that they would oc cur . Normally , if there 

is a demand , some en t i ty will satisfy that demand as long as there is no 

overall supply shortage . Some predominantly rural s tates in their 

comment s  on the DE IS expressed c oncern that with the marginal vo lume of 

sales and higher marke t ing c o s t s , suppliers wo uld b e  less wi l l ing to 

prov ide services excep t at h igher prices . S everal s tates ind icated that 

s tate set a s ides for gasoline and other petroleum produc t s  should be 

retained . 

IV C-4 Industry Employment Effects  

IV C-4a Methodology 

To determine industry impacts attribu table to gas ol ine decontrol , 

i t  was f ir s t  neces sary t o  es t imate impac t s  on comp onents  of  f inal demand 

for  ninet een categories of Personal Consump t ion Expend itures , Gro s s  
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Private Domes t i c  Fixed Inves tmen t ,  Bus ines s Inventories , Impor ts , 

Expor t s , Federal Defense Expendi tures , Federal Non-Defens e Exp endi tures , 

and S tate and Local Government Expend i tures . These were then ap p l ied 

to the input-output brid ge program to generate to tal f inal demand by 

input-output clas s i f ica t ion indus try . Emp loymen t requirement s  were 

e s t ima t ed for 1 9 7 9  for deregulat ion compared with t i l t  and no act ion 

cases . The t en industr ies having the larg es t measurab le percentage 

changes in emp loyment requ irement are presented in Tab le IV C- 3 .  

IV C-4b Results  

For 1 9 7 9 , the impact of a 3 . 8  cents p er gallon increase in the 

price of ga soline under deregula t ion is expected to  reduce indus try 

emp loyment in these indu s t r ies in a rang e from -0 . 2 7 percent in the 

miscellaneous stone , clay and glas s products  indus try to -1 . 30 percent 

in the petro leum produc t s  industry .  The imp ac t on total priva te 

emp loyment as measured by j obs los t is less  than 0 . 1  percent . 

IV C-S Soc ioeconomic Effects  

IV C-Sa Methodology 

There are d irect and ind irect effects  of any increase in the price 

o f  mo tor gasolin e .  Direct effects  o n  the consumer wou ld resul t from an 

increased price for mo tor gasoline a t  re tail outlets . Ind irec t effects  

would cons is t principally of inc reased prices  for consumer produc t s  wh ich 

use mo tor ga soline in the distribut ion of such produc t s .  These ind irect 



Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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TABLE I V  C-3 . MAXIMUM NEGAT IVE IMPACT ON EMPLOYMENT FOR 
S ELECTED INDUSTRIES OF AS SUMED PRICE 
INCREAS ES IN THE PRICE OF GASOLINE 
( P ercentage Chang e) 

Compared t o  Compared t o  
Tilt  ( 0 . 4  Cent Ac t ion ( 3 . 8 

Indus try p er gallon) per gallon )  

Petro leum Produc t s  -0 . 13 - 1 .  30  

Crude Petro leum -0 . 11 - 1 .  09 

O th er Transportat ion -0 . 09 - 0 . 8 5  

Misc . Transpor tat ion - 0 . 05  -0 . 4 6 
Equipment 

Mo tor Vehicles - 0 . 04 -0 . 4 3 

Wa ter Transportation - 0 . 04 -0 . 4 1 

Wholesale Trade -0 . 04 - 0 . 3 7  

Rubber Pro duc t s  -0 . 03 -0 . 29 

Mis c .  Non f errous -0 . 03  -0 . 2 7 
Metal Pro duc ts 

Mis c .  S tone C lay , and -0 . 03 -0 . 2 7 
Glass Produc t s  

B a s e  D a t a  Source : Ref .  1 1 1-13 , Tab le V- 7 .  

No 
cents  
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effects  are very d i f f i cult  to es t imate , b u t  some idea of  their 

magn i tude may b e  ob t ained by examining the previous sect ion on 

industr ial impac t .  

Direct effects  are more eas ily e s t imated by use o f  Federal 

Highway Adminis trat ion s ta t is t ics on gas o l ine consump t ion in t o tal and 

by income class . 

IV C-Sb Resul t s  

A s  can be s een from Tab le I V  C-4 ,  average annual household expend i tures 

for mo tor gas o l ine in 1 9 7 9  would increase by $3 compared with t ilt and $ 2 6  

compared w ith no a c t ion . As would b e  expected , these increased exp end itures , 

as a percentage of  income , are great er for lower inc ome groups than for 

h igher income groups s ince consump t ion of mo tor gasol ine does no t increase 

proport ionat ely with income . Wh ile the ab solute dollar amount under 

deregulation r ises from ab out $ 1 9  per year for  the lowes t income group t o  

$41  p er year for  t e  highes t ,  the impact measured as a percentage of  income 

dec l ines . 

IV C-6 Summary and Conc lus i on-- Soc ial Impacts 

The effects of  a 3 . 8  cents  per gallon incremental increase in pr ice 

of  gaso l ine on selected macroeconomic variab les are no t signif icant and 

the removal o f  allo cat ion and p r ic e  cont ro ls will cause virtually no 

adver se e f fects at the sub-nat ional level or on the economy as a who l e .  



TABLE IV C-4 . 

Household 
Dispo sable 
Income 

Under $ 3 0 0 0  

$ 3000 - $ 3 9 9 9  

$ 4 0 0 0  - $ 4 9 9 9  

$ 5 000 - $ 5 9 9 9  

$ 6000 - $ 7 4 9 9  

$ 7 500  - $ 9 9 9 9  

$ 1 0 , 0 0 0  - $14 , 99 9  

$ 1 5 , 000  and over 

Nat ional Average 

IV- 7 5  

INCREASE I N  DIRECT HOUSEHOLD 
GASOLINE EXPENDITURES BY INCOME 
CLAS S ,  1 9 7 9  (do l lars p er year) 

Compared to 
Tilt ( 0 . 4  cents 
per gallon) 

$ 2  

2 

3 

3 

3 

3 

3 

4 

3 

Compared to 
No Ac t ion ( 3 . 8  cents  
per gallon) 

$19  

22  

26  

31  

31  

3 4  

3 4  

4 1  

2 7  

B a s e  Da ta Sources : Ref 111-13 , Tab le V-4 , and 
U . S .  Depar tment of Transp ortat ion , 
Federal Highway Admin istration S t a t i s t ics 
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With  these data , it can be calculated tha t , und er d eregulat ion , 

. 6  b i l li on vehic les miles would be incrementally traveled in 1 9 8 5  with 

impa ired catalysts  und er the exp ected cas e , and 2 1 . 7  b il l ion und er the 

wor s t  case . By constrast , in 1980 , the vehicle miles traveled with 

impaired cataly s t s  und er t he same cond it ion i s  1 . 1  b i l l ion and 5 2 . 1  

b i l l io n ,  respect ively . Thus , impac t s  in 1 9 8 5  are lower than 19 8 0 ,  and 

will continue to decline with the a t trit ion o f  incrementa lly impaired 

catalys t s . * 

As a resul t o f  improved inves tmen t c l ima t e  under d econtro l ,  i t  

is e s t ima t ed that add i t ional higher o c tane processing capac i ty o f  

500 , 000 BID  might be cons truc ted b y  1985 . This numb er i s  maximum 

incremen tal capac i ty , and is d eveloped from the po tent ial market for 

premium unleaded gas o l in e .  

* EPA and t he Calif ornia Air Reso urces Board contended that our 
analysis in the DE I S  improperly used a l inear proj ection o f  
inc remen tal impac t s  over t ime based o n  current S tate Implemen tat ion 
Plan ( S IP )  pro j ec t ions for a t ta inmen t of the NAAQ S ' s .  The c r i t i­
c ism was to the e f f ec t  that the current S IP ' s  in general fail to 
take in to account the adverse impac ts of fuel swi t ching , and there­
fore the atta inment t ime wi l l  be long er than we proj ec t .  We agree 
that the S IP ' s  t end to under s ta t e  the base case effec t  of fuel 
swi tching . Our purpose , however , is no t to predict  when a t ta inment 
will oc cur , but only to ind icate the delay from whenever attainment 
would o therwi se o ccur t hat will be caus ed by the incremental fuel 
swi tching resul t ing from the actions taken by DOE . We have in fac t 
probably overstated that incremental d elay , s ince i t  is as sumed 
in our analysis that the vehicle f l ee t  who se catalys t s  are poisoned 
as a result of the DOE act ions ( the 1 9 7 5-81 model year fleet)  will 
continue to have the same impact in all years through 1 9 8 7 . In 
fac t the vehic le miles driven by this fleet will decline markedly 
through the 1 9 8 0 ' s  and by 1 9 9 0  wi ll have vir tually no emi ss ions 
impac t .  
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I V  D Futur e Impacts 

Mo s t  o f  the for egoing impact analysis (with the excep t ion of  the 

discuss ion of impacts on a t taining NAAQS in problem cities)  was for 

1 9 8 0 , a year with impac t s  expec t ed to be wors e  than 1 9 7 9 . The question 

of impac t s  b eyond 1 9 8 0  has so far no t been addressed in detail . Compli­

cating the analys i s  for fu tur e years is  the introduc t ion o f  unleaded 

premium fuel , with sub sequent lower mi sfueling for p erformance reasons ; 

the cont inuing d ecrease of  average p er vehicle emis s ions as older vehi cles 

are retired and new ,  cleaner vehic les ar e added ; the emergence o f  

unleaded regular gasoline a s  the dominant grade ; and the automatic t er­

minat ion on October 1 ,  1 9 81 of  regulations based on the EPAA . 

Incremental vehicular emission impac t s  in 1 9 8 5  would be from tho se 

vehicles which misfueled prior to t erminat ion of regulat ions in 1981 . 

Thus , the expected and wor s t  case fuel switching rates for model years 

1 9 7 5-1985  would be as follows ( in p ercent ) :  

Base Case Increment from Deregulat ion 

Model Year Expec t ed Wo rst  Exp ec ted Wor s t  

1985  n/a  n/a n/a 0 

1984  n/a  n/a  n /a 0 

1 9 8 3  n/a n/a  n/a  0 

1 9 8 2  n / a  n/a n/a 0 

1981  0 . 4  2 . 7  0 . 4  8 . 7  

1 9 8 0  0 . 6  2 . 9  0 . 6 8 . 9  

1 9 7 9  1 . 6  4 . 2  1 . 7  10 . 1  

1 9 7 8  4 . 1  7 . 4  4 . 3  1 3 . 0  

197 7 4 . 1  7 . 4  4 . 3  1 3 . 0  

1 9 7 6  4 . 1  7 . 4  4 . 3  1 3 . 0  

1 9 7 5  4 . 1  7 . 4  4 . 3  1 3 . 0  
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Assuming that a l l  add i t ional processing cons i s t s  o f  reforming , the 

extra po llutant s genera t ed by a petroleum ref inery proces s ing an addi­

t ional 500 , 000 B/D  in 1985 can b e  es t ima t ed to b e :  

in 

Par t iculates 

Sulfur oxides (maximum) * 

Hydro carbons 

Ni trogen oxides 

4 , 654  me t r ic tons /year 

3 7 , 24 7  metric tons /year 

7 7 6  metric tons /year 

1 6 , 09 3  metric tons /year 

If the add i t ional s t il l  runs required to make up the feed s t ock loss  

the reformer are also consid ered , the total emis s ions would be : 

Par t icula tes 4 , 86 9  me tric tons /year 

Sulfur oxides (maximum) * 3 8 , 9 8 9  metric tons /year 

Hydrocarbons 8 1 2  metric tons /year 

Ni trogen oxides 1 6 , 840  metric tons /year 

* Assumes fuel gas is no t d e- sulfur i z ed 

As no t ed earl ier , some commen ters po inted out that the net incre­

mental emi s s ions would be much smaller b ecause of the effects  of the 

EPA ' s  emi s s ions o f f s e t  po licy and Prevent ion of S ignif icant Deter iora­

t ion r egul at ions . They al so comment ed that ther e would be no s igni f i­

cant impact on wat er qua l i ty , so l id was t e ,  no ise , toxic subs tances and 

land use . 

IV E Sens it ivity Analysis 

In this sect ion the s ens i t iv i ty o f  the air qual ity analys is to 

as sump t ions i s  examined . Carbon monoxid e is ' used as a " tracer" o f  
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s ens i t ivity b ecaus e i t  shows more sens i t ivity than hydrocarbons . 

Emi s s ions are used as an impact ind icator b ecause  of  their l inear 

relat ionship to air qual ity . Sens i t ivity analys is is  based on the wo rst 

cas e ,  ra ther than the exp ec t ed cas e ,  because the larger numb ers produced 

will show the rela t ionships mo re clearly . 

I t  was shown that , in the wo r s t  case (correspond ing to 1 percent 

probability)  for d eregulation compared to cont inued regulat ion , 1980  

emis s ions o f  carbon monoxide would increase from 5 9 . 0  to 5 9 . 8  MMTm , an 

increase o f  0 . 8  MMTm . These numbers are the base case around which 

s ens i t ivi ty will be developed . 

While the analy sis  for emis s ions per se is sens i t ive to the as sump­

t ions made , the incremental impac t o f  the various alternat ives is  

rela tively ins ens i t ive . The reasons for this  are : 

( 1 )  Much o f  the l ight duty vehicular emi s s ions is from vehicles 

older than model year 1 9 7 5 .  These emi s s ions are unaf fec ted 

by assump t ions about mis fuel ing rate . 

( 2 )  The as sump t ions that t end to inf late e s t imates o f  impact for 

the alternat ives to no action serve also to inf late estima tes 

o f  impac t fo r the no ac t ion alterna t ive . 

IV E-l Sens i t ivity to Premium Unleaded 

The full s cal e introduc t ion of a premium unlead ed fuel should 

s erve t o  d ecrease mi s fueling for p erformance af t er i ts introduc t ion . 

For the purpos e o f  examining sens i t ivity , i t  is as sumed tha t premium 

unl eaded fuel will b e  used by 5 0  p ercent of  all misfueling mo toris t s  
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(an EPA s tudy ( II I- 1 3 )  ind icates 50  percent swi tching for p erformance) , 

and that premium unleaded fuel has been available s inc e 1 9 7 5 .  The wor s t  

case inc remental impac t o f  0 . 8  MMTm of  C O  emi s s ions in 1 9 S 0  could b e  

r educ ed t o  an incremen tal impac t o f  about 0 . 6 MMTm with the introduc t ion 

of a pr emium unl eaded fuel . 

IV E- 2 Ef f ec t  o f  Dealer-to-Dealer Price Dif ferent ial Variation 

It was as sumed in the impac t analys i s  tha t unleaded / leaded regular 

price differen t ials at each retail s ervice s ta t ion would be the same as 

the proj ected nat ional average d i f f eren t ial und er cons iderat i on . I t  was 

previous ly d emons tra t ed that the area-average price dif ferent ial in the 

three problem c i t i es examined in the analys i s  was close to the nat ional 

average . However , it is neces sary to cons ider the s ens i t iv i ty of the 

results to t he fac t tha t all s ta t ions do not have d i f f erent ials at or 

near the med ian , and in fact are widely d i sp ersed on e i ther s ide of i t .  

I f  the d ispersion in price d i f f erential among var ious s tat ions i s  

used , inst ead o f  average p r i c e  d i f f erent ial , sl ightly d i f f erent results  

are  found . For example , the nat ional wor s t  case hydro carb on incremental 

emi s s ions impac t for the alterna t ive of  deregulation was shown above to 

be 0 . 14 MMTm/yr . I f  the d i f f erent ial in 1 98 0  were 7 cents p er gallon 

and dealers are as sumed to be dispersed us ing the s tandard deviation 

among s t ations of 2 . 2  cent s ,  as developed in Append ix C ,  the emiss ions 

impac t  would be only very sl ightly reduced . I f  the nat ional average 

d i f f erential in 1 980 were 8 cents  p er gallon , the corr espond ing impac t 

would be only very s l igh t ly inc reased . Thus , the vehicle emi s s ion 

impacts are no t s ignif icantly sens i t ive to assuming tha t all dealer 

marg ins are at the average . 
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IV E-3  Impac t  o f  Gasoline Octane Def i c i t  

I f  t h e  o c tane o f  unleaded gaso line should decreas e ,  or the oc tane 

requ irement of  vehic l es increas e ,  the resul t may b e  a s ignif icant 

increase in mis f ue1ing , depending upon whether misfue1ing is  init iated 

by price o r  performanc e .  The impact o f  the alternat ives t o  no-ac t ion 

are insens i t ive to this po s s ib il ity . However , the increas ed incent ive 

to inves t in new fac i l i t ies of the alternat ives compared with no-ac t ion 

should reduce the p o s s ib ility of this o c curr ence . 

IV F The E f f ec t  o f  Dampened Demand 

The ac t ions proposed which would raise the price o f  gasoline would 

also dampen d emand in accordanc e with the elas t ic i ty of gaso line d emand . 

E IA ha s es t imat ed that every one-cen t  increase o f  gaso l ine will resu l t  

i n  a reduct ion i n  demand o f  2 1 , 000 BID . 

The alt erna tives to no-ac t ion all show a price rise o f  about 3 . 4  

to 3 . S  c ents per gallon over no-ac t ion , pool average , and thus gaso l ine 

consump t ion should d ecrease by about 7 1 , 00 0  to S O , OOO BID , or about  1 

percent o f  t o t al expec t ed d emand in 1 9 S 0 . 

Appo r t ionment o f  this 1 percent reduc t ion shows a d ecrease o f  0 . 0 7 

MMB/D in U . S .  ref inery opera t ion , a decrease o f  0 . 03 MMB /D in petroleum 

impor t s , and a d ecrease o f  1 percen t  in to tal vehicle miles . 

A decrease o f  0 . 07 MMB /D in U . S . ref inery op era tion would r esul t 

in the f o llowing nat ionwid e d ecreases in emi ss ions from p e tro leum 

ref ining : 
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Tabl e  IV F-l summar izes the changes due to pr ice elas ticity . 

Tab le IV F- l .  REDUCED EMI S S IONS AS A RESULT 
OF REDUCED GASOLINE DEMAND 

Ref inery Produc t ion - . 0 7 MMB /D 

Petro leum Impor t s  - . 0 3 MMB /D 

Air Emi s s ions 

Part icul ates - . 01 MMTm/yr 

Sulfur oxides - . 0 6 MMTm/yr 

Hydro carbons - . 1 5 MMTm/yr 

Nitro gen oxides - . 0 9 MMTm/yr 

Carbon monoxide - . 8 6 MMTm/yr 

Oil Spills  - 2 9 0  B /yr 

The reduc t ions for hydro carbons ( . 1 5 MMTm/yr) and carbon monoxide 

( . 8 6 MMTm/yr ) would mo re than o f fset  the exp ec ted incr emental impac t s  

from d eregulat ion under b o th the exp ec ted and wo r s t  cases (hydro carbons 

of . 07 MMTm/yr and CO of . 4  MMTm/yr in the expected case ; hydro carbons 

of . 14 MMTm/yr and carbon monoxide of . 8  MMTm/yr in the worst case) . 

The price increase under the ga soline t i l t  alternat ive compared to 

no-ac t ion is 3 . 4  cent s ,  which would dampen demand by about 7 1 , 000 B /D , 

o r  ab out 9 0  p ercent o f  the amount under the o ther alterna t ives to no-

a c t ion . Under the gaso l ine t i l t  alternat ive , therefore , it  can be 

expected that the o f f s e t t ing reduc t ion in impac t s  shown above would be 

reduc ed by a s imilar propo r t ion . 
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IV G Other Impacts 

O ther impac t s  not o therwise explicitly cons id ered are discus sed 

below : 

Wat er - None o f  the effects  o f  the al t ernat ive were seen 

to have an impact on water , except o i l  spills , 

which are insignifican t and would l ikely b e  o f f s e t  

b y  t h e  e f f e c t  o f  reduced demand . One refiner 

pointed out  tha t exi s t ing rigid standards for 

effluen t s  serves t o  preven t adverse wat er impac t s  

resu l t ing from add i t ional processing equipment .  

Solid Was t e  - The o f f s e t s  o f  t he alterna t ives were no t s een to 

Land Use -

have an impact on solid was t e . 

Induced ref inery capacity will be growth in place ; 

no incremental land use is seen as a result o f  any 

alternativ e .  

I V  H Impact Summary 

The estimat ed incremental impacts o f  the various alternatives have 

been set  forth in the preced ing text . This sect ion is presented to 

summar ize  these impac t s .  

IV H-l Gaso line Prices and Price Different ial Impac t s  

The analyses for exp ected price inc reases a t  t h e  ref iner and retail 

deal er l evel s are pr esented in Sec t ions IV A-l and IV A-2 ,  respec t ively . 
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A summary o f  price inc reases exp ected through 1980 , and incremen tal 

price increas e ,  is pre sented in Table IV H-l . 

Table IV H-2 documents the economic impac t o f  the alterna t ive on 

a typ ical family in 1980 . 

Tab le IV H-3 do cument s  expec t ed and po t en t ial retail price d i f f er-

ent ials between leaded and unleaded gasol ine for the alterna t ives in 

1980 . 

TABLE IV H-l . COMPARISONS OF EXPECTED 1980  GASOLINE PRICE 
INCREASES FOR THE VARIOUS ALTERNATIVE S 
(Cen t s  P er Gallon) 

Al t ernat ive Ref iner Retail Dealer 

No Ac t ion 8 . 8  0 . 2  

Gasoline Tilt  1 2 . 2  0 . 2  

Deregula t ion 1 2 . 2  0 . 6  

Regulated Price D i f f er en t ial 12 . 2  0 . 6  

Regulated Unl eaded Margin 12 . 2  0 . 6  

INCREMENTAL PRICES COMPARISON 
( Cen ts P er Gallon) 

To tal 

9 . 0  

12 . 4  

1 2 . 8  

1 2 . 8  

1 2 . 8  

Alterna t ive 
Compared to 

No-Ac t ion 
Compared to 

Tilt  

Gaso line Til t 3 . 4  

Deregulat ion 3 . 8  0 . 4  

Regula ted Price D i f f eren t ial 3 . 8  0 . 4  

Regulated Unleaded Margin 3 . 8  0 . 4  
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TABLE IV H- 2 .  TYP ICAL FAMILY ECONOMI C IMPACT 

Al terna t ive No Ac t ion T il t  

Gasoline Til t $ 24 . 00 

Deregulat ion $ 2 7 . 00 $ 3 . 00 

Regula t ed Pr ice Diff erential $ 2 7 . 00 $ 3 . 00 

Regul ated Unl ead ed Mar gin $ 2 7 . 00 $ 3 . 00 

TABLE IV H-3 .  EXPECTED RETAIL PRICE DIFFERENTIALS IN 
1 9 8 0  UNDER EACH ALTERNATIVE ( Cent s  Per Gallon) 

Al t erna tive 

No Action 

Tilt  

Deregulat ion 

Regulated Pr ice Dif ferential 

Regula ted Unleaded Margin 

Expec ted Retail 
Price Dif ferential 
( 1 05% Shif t  Fac tor)  

5 . 3  

5 . 64 

5 . 68 

(a)  

5 . 68 

( a )  Regulated at 0 or 3 c ents per gal lon . 

IV H-2 Environmental Impac t s  

Maximum 
Potent ial Re tail 

Price Differential 
( 1 1 7 %  Sh if t Fac tor)  

7 . 5  

8 . 6  

8 . 8  

(a)  

8 . 8  

The incremental nat ional l i gh t-duty vehicle emi s s ion impac t s  from 

the deregulat ion , gaso l ine t i l t  and regulated unleaded margin alterna-

t ive s , compared to the no-ac t ion alt erna t ive , are summarized in Table 

IV H-4 . 
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NATIONAL L IGHT DUTY VEHICLE 
EMI S S IONS IMPACTS (MMTm/yr ) 

Ex,eec t ed Case Wor s t  Case 
Al t erna t ive CO HC CO HC 

Tilt  and Ren t Pass through 0 . 4  0 . 07 0 . 8  0 . 1 4 

Deregula t ion 0 . 4  0 . 07 0 . 8  0 . 14 

Regulated Price D i f f eren t ial - 0 . 2 5 -0 . 0 5 -0 . 5  -0 . 10 

Regula t ed Unleaded Mar g in 0 . 4  0 . 07 0 . 8  0 . 14 

These mu s t  b e  compared to nat ional an thro po genic emiss ions o f  28 

MMTm/yr for hydrocarbons , and 8 7 . 5  MMTm/yr for CO . 

Thes e  na t ional impac t s  would b e  o f f s e t  ent ir ely by the reduced CO 

and hydrocarbon emis s ions resul t ing from the dampening effect  on d emand 

of price increas es expec t ed under deregulation and regulated unlead ed 

margins . The o f f set t ing effects  are shown in Table IV H-5 . 

TABLE IV H-5 . OFFSETTING EFFECT OF REDUCED DEMAND ON EXPECTED 
AND WORST CASE VEHICLE EMI S S IONS (MMTm/yr ) 

Expec t ed Case Wor s t  Case Emiss ions O f f s et 
Incremental Incremental From Reduced 

Emiss ions Emiss ions Demand 

Hydrocarbons 0 . 07 0 . 14 . 1 5 

Carbon Monoxide 0 . 4  0 . 8  . 8 6 
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I f  the o f fset t ing effec t  of  r educed demand is disregarded ( o r  i s  

min imal in s pecific lo ca l i t i es ) , the nat ional air quality impac ts can b e  

t ranslated into effects  o n  certain c i t ies expec t ed t o  have d i f f i culty in 

mee t ing Na t ional Amb ien t Air Quality S tandards in the 198 0 ' s .  Table IV 

H- 6 shows the impacts resu l t ing from the deregulat ion , gas ol ine t i l t  and 

regulated unl ead ed d ealer margin al ternat ives , compared to no-ac t ion . 

TABLE IV H- 6 .  IMPACT ON SELECTED CITIES 

Washing ton , D . C .  Los Ang el es Denver 

Expec t ed Oxidant Increment 

Maximum Oxidant Increment 

Expec ted A t tainment Delay 

Wor s t  Case Attainmen t Delay 

Expec t ed CO Increment 

Maximum CO Increment 

Expec t ed Attainment Delay 

Wor s t  Case Attainmen t Delay 

. 001 ppm 

0 . 002 ppm 

0 . 0 5 yrs 

0 . 1  yr 

O . O ? ppm 

0 . 14 ppm 

. 1  yr 

. 2  yr 

. 001 ppm 

0 . 002  ppm 

0 . 0 5 yr 

0 . 1  yr 

0 . 1 4 ppm 

0 . 2 7 ppm 

. 0 5 yr 

. 1  yr 

Expec ted incremental impac t s  from r ef inery expans ions , al though 

calculat ed from a generous e s t imat e  o f  induced refinery expans ions , 

produced emi ss ions increases o f  less than one-half o f  one percent o f  

baseline i n  the selec t ed c i t ies o f  L o s  Angeles and Hous ton . 

0 . 0005 ppm 

0 . 001  ppm 

0 . 05 yr 

0 . 1  yr 

0 . 1 2 p pm 

0 . 2 1 ppm 

. 1  yr 

. 2  yr 
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IV H-3 Sen s i t iv i ty 

The sens i t ivity o f  the impact s tudy was examined , and i t  was shown 

that the incremental impac t s  were no t very s ens i t ive to the s tated 

as sump t ions that : 

( 1 )  Ther e would b e  n o  signif icant emergenc e o f  a pr emium 

unlead ed fuel 

( 2 )  All r e tail s ta tions have price d if f erentials at the med ian 

d i f f er ential under cons ideration . 

Further , the incremental impacts were , in the wo r s t  case , no t s ignif i­

can tly changed for  1 9 8 5  as c ompared to 1 9 8 0 .  
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V MEASURES AVAILABLE TO MITIGATE IMPACTS 

The preced ing chapter has exp lored the po tent ial impacts wh ich 

could result  f rom the various alternat ives . The purpose of  this chapter 

is t o  exp lain a se ries of  ac t i ons open to the Federal Governmen t wh ich 

could serve t o  fo res tall or l imi t the severi ty of the potent ial impac ts 

f rom the proposed act ions . Because DOE is only one o f  several Federal 

en t i t ies which have au thority to regulate gasoline marke t ing , a full 

discus s ion of mit igating measures mus t  include actions avai lab le to 

o ther regulatory agenc ies . 

V A Po t ent ial Mi t igat ing Mea sur es Available  to DOE 

V Al Res torat ion of  Pricing and Allocat ion Cont rols 

As men t ioned earlier , the Emergency Petro leum Allo cat ion Ac t 

provides DOE w i th the au tho rity t o  reimp ose controls on mo tor gas o l ine 

through Septemb er of 1 9 8 1 . Thus , if the deregulation alternat ive i s  

adopted , th is authority , provid ed b y  Congress with the spec i f i c  purpose 

o f  l imit ing the economic dislocat ions that wou ld be inherent in a 

gas o l ine shortag e ,  could be exerc ised if a shortage arises in the 

future . 

Present DOE proj ect ions of  supply and demand for 1980 ind icate that 

ref iners may have to s t rain their ref inery capacity in order to mee t 

demand ( s ee Ch ap ter I I I , Sec t ion B ) . Under these cond i t ions the 
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marke t is  more vulnerab le to supply interrup tions , and a shortfall 

s i tua tion b ecomes a p o s s ib i lity . In such a shor tage s i tuatio n ,  the 

p rice d i f f erential between leaded and unlead ed gaso line could change 

s ignificant ly as discus s ed in Chap ter IV , Section A- 3 .  

Re impos i t ion o f  controls would likely be accomp lished in accordance 

with the S tandby Petro leum Price and Allocation Regula tions recent ly 

adop ted by ERA . Those regulat ions autho rize the Adminis trator o f  ERA 

to reimpose controls at any time a fuel emergency exis ts . In mo s t  

cases , DOE would l ikely ho ld a hearing and r eceive pub lic comment 

before activat ing the s tandby regulat ions . But , if the circums tances 

are such that failure to reimpose contr o ls immediately would res ult in 

s er ious harm or inj ury to the publ ic health , saf ety , or welfar e ,  

they could be imp o s ed before public  comment i s  ob tained . The s tandby 

regu lat ions give the Adminis trator discretion to adop t controls on 

all levels of the indus try as they exis t now , or to adop t them only 

f or s pecific leve ls and specific grades o f  gaso line . 

Environmental impacts due to fuel swit ching would thus be limited 

to tho s e  caus ed by vehicles which fuel swi tched p r io r  to the rees tablishment 

o f  controls . B ecause the ca talyt ic conver ters on these vehic les would 

be p ermanen tly imp aired , their increas ed emis s ions will cont inue af ter 

controls had b een reimposed . 

In Chap ter IV , it was po inted out that a 319 , 000 B ID sup p ly 

s hor tfall in 1 9 8 0  under deregu lation could result in a 10 cent price 

differential between leaded and unleaded gasoline . At such a d i f f erent ial , 

it was estimated that incremental vehicle emiss ion impacts for carbon 

monoxid e ,  for examp le , incr ease to 1 . 1 MMTm under exp ected case 

as sump t ions . 
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A- 2 Collect i on of Informat ion Regard ing Impac t s  

DOE has init iated a sys t em o f  receiving and analy z ing informati on 

regarding both  gaso line p rices at retail levels ( inc luding leaded ! 

unleaded d i f f eren t ials) and the rela t ive market shares o f  different 

s egments of the industry . DOE has also undertaken a data collect ion 

and analy s is system to ascertain price dif ferent ial levels at full-serve 

and self-serve retail outlets on a geographic and nat ional basis . 

DOE will pub lish its  f ind ings periodically . I f  deregulat ion is 

adop t ed , these f indings will addres s the nat i onal and geographic trends 

in p r ice d i fferent ials and assess the current s ituat ion with respect 

to fuel swi t ch ing , includ ing results of EPA s tudies and enforcement 

ac t iv i t ies . 

I f  a t  any t ime DOE det ermines that s ignif icant environmental 

impacts are occurring or are l ikely t o  o ccur as a result of ac t i ons 

t aken by DOE with respect to achiev ing the obj e c t ives of deregula t ion , 

DOE w ill propose appropriat e regulato ry or o ther act ion whi ch would 

have the effect of mit igat ing these impact s .  

V A-3 Enforcement o f  Price Pos t ing Regula t ions 

Current DOE regulations require the p os t ing of maximum lawful 

gas o l ine p rice and o c tane informat ion on each retail pump . *  Vigorous 

enforcement by DO E of  at least the price post ing aspect of  this 

regulat ion has been sugges t ed as a measure whi ch could mit igate 

exces s ive unleaded gasoline prices that stem from p r i c ing violat ions . 

* In 1 9 7 8  Congress author i zed the Federal Trade Commis s ion in the 
Pe tro leum Market ing Prac t i ces Ac t t o  require o c t ane p os t ing on 
retail pumps . When the FTC ' s  author i ty is imp lement ed by regulat ions , 
which are expected t o  be  p romulgated in Apr il 1 9 7 9 , DOE will rep eal 
its own redundant octane p os t ing requirement . 
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Be caus e such a measure is relevant only in a controlled marke t ,  i t  

would be cons idered only under the al ternat ive s o f  gasoline t i l t , no 

act ion , regulated price different ial and regulated unl eaded marg in . 

v A-4 Re impos i t i on o f  the S tate Set-Aside Program 

The S t a t e  Set-As ide Program i s  one facet of  the current regulatory 

scheme which will lapse if  motor gas oline is decontro lled . The program 

requires prime suppliers t o  make availab l e ,  if reques ted , a specif ied 

small percen tage o f  the t o tal volume sold int o  the s tate for consump tion 

with in the S t at e . Th i s  volume may b e  d i s tr ibuted by the S tate to 

resolve emergencies and hardships due to fuel shor tages . 

Special Rule No . 4 was proposed concurrently with deregulation . The 

rule would help ensure that marketers would have a s ource of supply for 

up t o  one year fol lowing deregulation . 

S ome S t ates , including Vermont and Wes t  Virgini a ,  expres sed concern 

in their comment s  on the DEIS that a period of supply ins t ab il i ty may 

resul t following the exp iration of  Special Rule No . 4 .  To mitigate any 

hardships wh ich might be experienced due t o  pos t-decontrol shif ts in 

supply relat ionships , DOE could reimpose a program s imi lar to the 

curren t S t ate s e t-aside .  S imi lar ac t ion during the pas t three winters 

has b een taken with regard to middle dist i llates , a product deregulated 

in all o ther aspec ts . 

V A- 5 Increased Use o f  Gasohol 

One of the commen ters suggested that reforming capac i ty requirements 

t o  pro duce a h igher octane clear gasoline p ool could b e  lessened by the 

increased use of  alcohol as an add i t ive to gaso line . In p ar ti cular , 
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it was pointed out that a 9 0 / 10 blend of unleaded gasoline and alcohol 

produces a h igh-per formance motor fuel without the need for more 

refining capacity than is neces s ary to produce the unleaded gasoline 

portion o f  the mixture . This would be a mitigating means o f  f ores talling 

a s erious un leaded gaso line shortage and the adverse envir onmental 

e f fects tha t migh t result . 

DOE agrees who lehear ted ly with the comment that alcoho l-based 

fuels can in the future be useful in stretching gaso line supp lies 

and tha t increased use of the product should be encouraged . In fact , 

i t  has already made certain changes in the current regulations that 

facilitate the pricing o f  the product t o  take into account the current 

h igh cost  o f  the alcohol add itive and that provide ent itlements sub s id ies 

to the producers of gasoho l .  Unfortunately , however , gasoho l will 

no t contribute sub s tantia lly to gasoline supplies in the immed iate 

future b ecaus e  o f  limi ted fac il i t ies at the present time to p roduce 

alcohol in large vo lumes and the need for greater consumer education 

and accep t ance . (See  the comments o f  Exxon and o ther refiners on 

this point . )  DOE currently has an alcohol fuels task force tha t is 

giving prior ity atten t ion to these problems . 

V B Regulation Requir ing Equal Display o f  Leaded and Unleaded Pr ices 

by the FTC 

Pres en tly , the " f ighting grade" of gas oline is the leaded regular 

grad e .  For many retailers , this i s  the only grade o f  gasoline for 

which the price is p o s ted in a manner visible  to pass ing motoris ts . 

Many drivers o f  unleaded only vehicles may pull int o  a stat ion posting 

a c ompe titive price for leaded gasoline only to f ind a wide price 
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differen t ial b e tween leaded and unleaded gasoline . Once in the s tation , 

however ,  many mo torists  are likely t o  purchase the unleaded p roduc t 

at a h igh price , even though they would have done bus iness elsewhere 

if they had known of the price before entering the s ta t i on .  Th is 

result  would tend t o  maintain unleaded prices a t  levels above wha t  

they would b e  if  consumers were p rovided with comp lete p rice informatio n .  

The FTC has the autho r i ty t o  impose a trade regula t ion rule upon 

gasoline retailers which would require retailers t o  disp lay unl eaded 

gas o l ine prices w ith equal prominence to tho s e  of leaded prices . 

DOE and EPA have urged FTC t o  util ize this autho r i ty in order to 

enhance price c ompeti tion in the s ales of unl eaded gasoline . (Le t ter 

from David Bardin , Adminis trator o f  ERA , and Barbara B lum , Deputy 

Administrator o f  EPA , to Michael Perts chuk , Chairman o f  the FTC , 

January 2 2 ,  1 9 7 9 )  The FTC has asser t ed , in i t s  commen ts o n  the DEIS , 

that DOE may pos sess s imilar authority under the EPAA . As no ted in 

sect ion V A-3 , DOE does possess  authority to require p o s t ing o f  maximum 

lawful pr ices ; DOE will review that autho r i ty to determine whether 

it is b road enough t o  encompass the equal p o s t ing mitigat ion measure . 

The equa l p o s t ing requiremen t  should improve comp et i tion in the 

sales o f  unleaded gaso line by encouraging dealers to price unleaded 

with the local c omp e t i t ive market .  The price differ ential between 

leaded and unleaded gasoline would thus be expec t ed to shr ink . The . 

FTC , in its comments on the DEI S , supports  the effectivenes s o f  this 

measure by referencing the Lundberg Let ter of July 1 4 ,  19 7 8 .  The 

Lundberg Let ter no ted that the incidence of s tree t p o s t ing of unleaded 

p r ices increased s ignif icantly be tween Ap ril 1 9 7 7  and Apr i l  1 9 7 8  in 

10  out of 1 1  We s tern marke t s  surveyed . Where s treet p o s t ing o ccurred , 
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the average price diff erential shrunk . S t a t ions pos t ing unleaded prices 

s howed price dif ferentials which were 1 6  p ercent lower than s t a t ions 

which failed to  post  unleaded prices . 

v C P o tential Mit igating Measures Available 
to the Environmental Prote c t ion Agency 

V C-l Encouragement o f  Vehicle Inspection/Maintenance Program 

The Clean Ai r Ac t requires each s tate to submi t to EPA a S tate 

Imp lementation P lan ( S IP )  which as sures the attainment o f  primary and 

secondary air quality s tandards . Al though the cour ts have held that 

EPA may no t mandate tha t s ta t es implement inspect ion/maintenance systems 

which require mo torists to pass yearly emiss ions tests  in order to renew 

their vehicle registrat ions , the 1 9 7 7  Clean Air Act amendments  provide 

f or terminat ion of certain Federal f und s to areas fail ing to meet the 

NAAQS .  This provis ion essent ially forces adopt ion of insp ect ion/ 

maint enance programs in thos e  areas which trace their non-attainment 

s t a tus primarily to mob il e  s ource emis s ions . 

Sever al s ta t es (New Jers ey and Rhode Island ) and numerous cit ies 

have implemented idle mode vehicle emiss ions tes t s  as part of their SIP  

requirements . Al though these " tail-pipe" emiss ions tes ts are  no t as  

s ophis t icated as the  new mo tor vehicle emis s ions tests  conducted by  EPA , 

they can be used to identify "gross emi t t er "  vehicles . To the extent 

th at veh icles with defective catalys ts can be iden t i f ied by these pro-

grams , they will mitigate the impact o f  deregula tion . More active 

encouragement o f  inspect ion/maintenance would provide a dis incent ive 

for mo torist fuel swit ching and dampen the vehicle emis s ion impacts o f  

gasol ine deregula t ion . 
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The S ta t e  o f  New Jersey , in comments on the EIS , expre s s ed 

enthusiasm about i t s  1 1M program ,  and felt  tha t  i t  alleviated 

emis s ions from fuel switching . 

V C-2 Tamperpro of Filler Inlet  Res trictors 

EPA has autho r i ty under the C lean Air Act to require modif icat ions 

to new models of mo tor vehicles in order to minimi ze vehicular emiss ions . 

Current gaso l ine f iller p ipe inl ets  are equipp ed with restrictors which 

permit only unleaded gasoline no z z les to ent er . The se restric tors are 

generally wedged or b o l t ed into the f iller inl e t ; a reasonab ly handy 

person can remove the restrictor without much effor t .  I t  has been 

sugges ted that misfuel ing could be d ecreased by weld ing the f i ll er inl e t  

restr ictors t o  inlets  or s imp ly reduc ing the s iz e  of  the inlets . 

While this mit igat ion act ion might prove effect ive in the long run , 

immed iate rel ief would no t b e  prov ided . The GMC survey ( 1 1 1-9 ) demon­

s trated tha t almo s t  all misfueling occurred in veh icles of at leas t two 

years of age . Should res trictor imp rovement b eg in t oday on the 1 9 7 9  

mo del year , midfuel ing i n  1980 would b e  vir tually unchanged . In fac t ,  

i t  would b e  1983  t o  1 9 8 4  b efore the average misfue l ing rate  in the 

veh icle f leet  rate would b e  decreased by a f ac tor of  two , assuming tha t 

restrictor imp rovement was 100 percent e f f ec t ive . Motor is t s ' no z z le 

adap ters and under s i zed no z z les on regular pump s would decreas e e f f ec­

t iveness L O  less than 100 p ercent . In sho r t ,  th is mit igat ive ac t ion is 

no t expec ted to affect the 19 7 9- 1980 results descr ib ed in this EIS . 
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Moreover , the Ford Mo tor Comp any , in i t s  commen t s  on the DE IS , 

no t ed that Ford f illers are already welded in plac e .  Ford also as serted 

that product ion o f  a t emperproo f  f i ller inlet is v ir tually impossib l e  

because no z z l e  adap t ers can always b e  used . Use o f  me thods o ther 

than removal of the fi ller inlet restrict ion was shown to be extensive 

in the Mo tor Vehicle Tampering S urvey (V-�)  prepared by EPA (referenc ed 

in both the EPA and Center for Aut o  Safety comment s  on the draft  EI S ) . 

Thus , while produc t ion o f  a f il ler inlet res tricter which i s  

mo re d i f f icul t to defeat may d i s courage some fuel swit cher s ,  the 

potent ial success of this measure is specula tive and would be useful 

in the long t erm only . 

V C-3 Mo torist  Penalty 

Current ly , ther e is no f ederal penalty on a mo toris t for mis fuel ing . 

I t  has been sugges ted tha t a f ine be p laced on a mo torist  for mis fueling 

an unleaded vehicle.  

As  in the preced ing d iscuss ions , the regulatory f ramework o f  EPA 

does not allow the development and enforcement o f  such a r egulat ion 

within the 19 7 9 -1980  t imeframe . There has b een an observed reluctance 

on the part of  dealers to risk the current $ 1 0 , 000 f ine imposed on 

them for allowing an unleaded vehicle to be misfueled . Such a reluc tance 

would mo s t  l ikely be manifes ted in mo tor ists  as well , and thus such 

penal t ies could be expected to decrease the oc currence o f  mis fuel ing . 

As misfuel ing is mo re frequent with o ld er veh ic les , the sub­

population which would be subj ect to f ines would be the less affluent . 

S ignif icant effort in pub l ic educa t ion would be required to  reach these  

mo toris t s .  
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Finally , as the maj ority ( 3 4 )  of s t ates in one form or ano ther 

already proh ib it or dis courage fuel switch ing by mo torists , it is clear 

that a s imilar f ederal action would p rovid e l i t t l e  fur ther dis incent ive . 

v C- 4 More Enfor cement Through Dealer Fine s 

As s es sment o f  the f ine agains t dealers is infrequent . Cer tainly , 

ne i ther p ar t i c ip an t  in a mis fueling transac t ion is likely to rep o r t  

t h e  mis fueling action t o  enforcement o f f icers . A program o f  vigorous 

enforcemen t of the regulat ion could have a measurable ef fect  on 

decreas ing the average mis fueling rat e . 

The adop t ion o f  such a program would require cont inuous enforcement , 

as catalyst  poisoning is an irrevers ib le result o f  misfueling . With 

proper fund ing s uch a program c ould be b egun immed iately , with 

incremental effects  no t iceab le in 1 9 7 9-19 80 . 

I f  fuel swit ching were reduced 5 0  p ercent by such an enforcement 

program ,  the imp ac ts would be ident ical to the case o f  reduct ion o f  

fuel swit ching b y  5 0  p ercent through the introduc t i on o f  unleaded 

premium , addres sed in Sect ion IV . I t  was shown that the wor s t  case 

incremental imp act of deregulation,  with enfo rc ed dealer f ines , would 

be 0 . 2  MMTm/yr for CO . 

V C-5 Ext ens ion o f  Lead Phasedown 

The EIA ana ly s is , supported by independent industry ana lyses , s hows 

tha t extens ion o f  the lead phasedown waivers beyond October 1 ,  1 9 7 9  will 

extend gaso line sup p ly by about 500  MB /D in 1980 . Through the 1 9 80 ' s ,  

the ave rage lead c ontent o f  the pool  dec lines rap id ly as leaded gasoline 
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consump t ion dec l ines : the phasedown moves up the date at which lead 

is removed and for  the next few years requires that the lead content in 

leaded gasoline be reduced sub s tant ially . 

The EPA could , for instance , extend the wa ivers for tho se ref ineries 

s erving areas of the country where amb ient a ir quality concentrations o f  

l ead are b elow the NAAQS (wh ich i s  mos t of  the country ) . Such a s t ep 

would greatly increase gasoline availab il i ty , reducing price increases 

and fuel swi t ch ing induced by shortness of  supply or price cons iderat ions . 

At the same t ime , i t  woul d no t impede at tainment of  the lead s t andard . 

As an alterna tive s t ep , EPA may consider lead use in gas ol ine t o  b e  

variable  i n  t ime , with credit  ob t ained for  us ing less lead than required 

( in the winter , when oc tane requ irements and gasoline consump t ion 

dec reases) , and consump t ion of banked credits  allowed in the summer 

(with peak demand and o c tane requirement s ) . This act ion would provide 

relief during summer months and may forestall the developmen t of  spot  

shor tages in an o therwise s t rained supply system .  

Extens ion o f  the lead phasedown program may cease t o  be  a viab le 

mitigation measure if  current plans to s crap certain lead add i t ive 

product ion f acil i t ies are implemented . * Acc ordingly , the des irab i l i ty 

o f  this meas ure should be fully cons idered before October 19 7 9 , when the 

facilit ies are p lanned to be clos ed . 

V D Other Po t ential Mit igat ing Mea sures 

*Comments o f  Dupont and PPG on the DEI S .  
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V D-l Excise  Tax Adj us tment s  to Reduce P r i c e  D i f f erences 

Presidential advi s er Alf red Kahn , in recent tes t imony before the 

Energy and Power Subcommi t tee of  the House Inter s t a t e  and Fore ign 

Commerce Commi t tee sugges ted adj us t ing th e Federal excise  tax on gas o l ine 

to control the p r ice d i f feren t ial be tween lead ed and unleaded gasol ine . *  

Prop onents are o f  the op inion that by reduc ing the tax on unleaded 

gas o l ine and rais ing the tax on leaded , the Government could r educe the 

pr ice d i f ferent ial w i thout d i s t o r t ing the marke t . Th is act ion would 

reduc e  the incent ive for fuel swit ching mo t iva ted by p r ice cons iderat ions . 

I t  would b e  equally useful in conj unc tion with e i ther continued regula t ions 

or d eregulat ion . 

Implementat ion o f  this measure would require enac tmen t o f  new legislation.  

The concep t i s  currently be ing s tud ied by s ever al agenc ies . One po tent ially 

ne gat ive factor which mus t  b e  cons idered pr ior to further action i s  the 

poss ib il ity that retailers might adj us t their pr ices to o f f s e t  t he 

intended ef fec t o f  the tax adj ustment . 

* A s imilar s ugges t ion was made by the Indep enden t Gaso line 
Narket ers Co unc i l  in its comments on the Dra f t  EI S .  
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VI RELATIONSHIP BETWEEN SHORT TERM IMPACTS AND 
LONG TERM 

"
ENRICHMENT OF MAN ' S  ENVIRONMENT 

The p roposed act ions wil l  have certain sho r t  term impacts as 

d i s cus sed in Chap ter IV which can be mit igated to some extent by the 

measures set out in Chap ter V .  The purpose o f  these p ropo s ed act ions 

is to provide proper incent ives to the refining industry so as to avoid 

the largest o f  the fores eeable long term impac ts , a maj or shortfall o f  

unl eaded gas o l ine . Such a shor tage could caus e mas s ive fuel swit ching , 

no t l imited t o  vehi cle owners with performance problems o r  the desire 

to s ave a few do llars but , also among large numb ers of owner s  of  unleaded 

only vehicles for whom it wil l  be dif f icult to f ind unlead ed gasoline 

at any price . 

T o  avo id this p o s s ib il ity , new ref inery reforming capacity is 

ne cessary . The prop o s ed act ions s erve t o  presen t  the ref ining indus try 

with the ab ility to re coup a return on their inves tment in this cap ital 

outlay . Thus the shor t term impacts , if any , represent trade-of fs  t o  be 

made for the guarantee of security from the more advers e l ong term 

cons equences o f  the no ac tion alt ernat ive . 
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VII UNAVOIDABLE ADVERS E IMPACTS 

The impacts discus sed in Chap ter IV were examined in l ight of the 

f ind ings of Chap t er V regarding the e f f e c t iveness of mit igat ing measures . 

Promulgat ion o f  more s tr ingent price p o s t ing regulat ions , enac tment o f  

an excise tax adj us tment program and reimp o s i tion o f  the s tate set-as ide 

program would r educe , although no t eliminate , adverse socio-economic , 

air , and marke t shif t impacts dur ing the 1 9 7 9-1980  perio d .  I n  the long 

term ,  measures such as expanded inspec t i on/ma intenance p rograms will 

further d iminish the impac ts of deregula t i on and t il t . A cer tain port ion 

of the adverse impacts d iscus sed in Chap ter IV will cont inue regardless 

o f  m i t igat ing measures employed at  leas t unt i l  approximat e ly 1 9 8 1 , when 

unleaded gasoline is p roj e ct ed to comprise a s igni f icant p o r t ion o f  the 

t o tal gas o line marke t . At that t ime , if it i s  in adequate s upply it may 

be market ed more aggressively and the pr ice d i f f erent ial should beg in 

to decreas e ,  thereby elimina t ing mos t ,  i f  no t all , o f  the price mot ivated 

fuel switching . 
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VI I I .  IRREVERS IBLE AND IRRETRIEVATLE COMMITMENT OF RESOURCES 

Und er the as sump t i ons of the EIS , gaso line supply is exp ected t o  

meet demand through t h e  1 9 80 t imeframe , although supplies may be t ight . 

Thus , the alternat ives do no t af fect the commitment o f  resources directly . 

However , the al ternat ives to continued regula t ion , act ing through the 

price elas t ic i ty of gaso l ine , serve to  d iminish consump t ion of tha t 

p roduc t by an e s t imated one p ercent dur ing 1 9 80 . Thus , the al ternat ives 

to cont inued regulation show a benef i t  in the conservat ion o f  petro leum . 

Balancing that is the induced construct i on of further ref orming cap acity , 

requiring certain materials for cons truc t ion,  and the resultant con­

sump t ion of  petro leum to produce the higher grad e  gas o line p roducts . 
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IX CONS IDERATIONS OFFSETTING ADVERSE IMPACTS 

As previously d iscussed in Sec t ion II A-l , there are three princi­

pal reasons for proposing t o  remove the present controls on mo tor gaso­

l ine . Fir s t , because the contro ls do no t expl ic i t ly allow refiners t o  

ob tain a re turn o n  cap ital inves tment , they have a chilling effect  on 

inve s tmen t s  in new and needed ref ining capac ity . S econd , due to exis t ­

ing allocat ion restrictions , ref iners and marketers d o  no t now posses s  

the neces sary flexib i l i ty t o  effic iently marke t their produc t s , which 

t ends to lessen compet ition . Finally , the regulations impose upon the 

indus try an adminis trat ive burden which , to the ext ent tha t  these controls 

ar e no longer serving the purposes for which they were des igned in 1 9 7 4 , 

are c o s tly and unnec es sary . 

DOE desires to remove these obs tacles t o  increased and improved 

ref inery outpu t and e f f i cient market ing , and , prior to reaching a 

decision on removing the present controls , will we igh these bene f i t s  

against t h e  po t ential adverse impac t s  wh ich might re sul t from each o f  

the al terna t ives . The analysis  o f  these poten t ial impac t s  is found 

in Chap t er IV,  s e c t ions B and C .  



.......... -------------------------------------------------------- -
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X SUMMARY OF COMMENTS RECEIVED 

The Depar tment of Energy received wr i t ten comment s  on the Dra f t  EIS  

f rom e ight Fed eral government agencies , 14 S tate  government agenc ies , 14  

ref iners , s ix petroleum indus try trad e associa t ions , one automobile 

manufacturer , one consumer advoca t e ,  and f ive ind ividuals . In add i t ion , 

t en prepared s ta tements  wer e presented at  the December 1 9 , 1 9 7 8  pub lic 

hear ing . F i f t een refiner s also s ent wr i t ten commen ts on the E IA 

"Analysis Memo randum : 1 9 8 0  Mo tor Gasoline Supply and Demand . "  (App end ix 

F . ) All o f  these comment s  and prepared s tatements have been published 

in Volume II o f  the F inal EIS . DOE has attemp t ed to res pond to all 

sub s tantive comment s  in the text o f  the F inal EIS . 

The bulk o f  the comment s  received dealt with the issue o f  possible 

advers e air qual ity effects  which would ar ise f rom the misfuel ing o f  

vehicles des igned for u s e  of unleaded fuel only . In this append ix , 

these comment s  have been grouped around the four links in the causal 

chain nec es sary to show that gasol ine deregulation or implementat ion o f  

t h e  " t ilt"  r egulat ion could be respons ible f o r  such advers e  effec t s . 

These four subdivisions are : the relat ionship o f  deregula t ion to an 

increase in the price differen tial between leaded regular and unleaded 

regular gasol ine , the relationship of the price d i f f erential to an 

increase in misfueling o f  unl eaded only vehicl es , the relat ionship o f  

misfueling to  an increase in to tal vehicular emiss ions and the relation­

ship of increased vehicular emiss ions to d elays in regional attainment 

o f  amb ient air qual i ty s tandards . 
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In add i t ion , a number of c omments addres s ed the EIA Analy s is 

Memorandum and the supp ly / demand ana ly s is in Chap ter III o f  the DEIS . 

Thes e commen ts are grouped separately . Final ly , o ther comments no t 

d irec t ly falling with in the forego ing breakdown are group ed t oge ther . 

I Deregulat ion ' s  Effect  on Price Differen t ial 

A.  Comments on Assump t ions Made in the DEIS 

The DEIS was in error for as suming that price differ­
ential increases would be allot ted evenly acro s s  the 
retail market . I t  is p o s s ible tha t deregulat ion will 
have a greater ef fect on tho s e  retailers current ly 
showing low different ials (Center for Auto Safety ) . 

I t  is que s t ionab le whether the data used in the DEIS , 
co llected in a c ontro l led market can be extrap o la ted 
to  a decontrolled market if the present contro ls are in 
any way constraining prices at the ref iner or retai ler 
level ( EPA . 

DOE ' s base case assump t ions are ques t ionable because 
cont inued regulat ion will caus e the indus try to  increase 
the dif f er ential in order to  damp en demand for the prod­
uc t which will be in shortest  sup p ly , unleaded gas o l ine 
(ARCO and o ther ref iners ) .  

The introduct ion of  unleaded premium by various refiners 
will increase comp e t i t ion in the unleaded marke t and thus 
decrease prices for the currently available product ,  
unleaded regular (Chevron) . 

D eregulat ion should have l i t t l e  e f f ec t  on the dif fer­
ential s ince the maj or cause of  high pr ice diff erentials 

is the l ow prices being charged for the "loss leader , "  
l eaded gasoline (National Oil Jobbers Council and a 
number o f  ref iners ) .  

The proj e cted price increases due t o  deregulat ion are out 
of line with his torical trends and the EI S should 
accoun t  for the recent OPEC price increase (Ne ls on O i l ) . 
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B .  Comment s  on the Me thodology Used in the DEIS 

The e f f ect of  the Pre s ident ' s  price guid eline s on gaso­
l ine prices should be taken int o  account when evaluat ing 
the p os t-deregulat ion marke t ( Chevron) . 

Are the cost  and price proj e c t ions made in the DEIS in 
curren t or inf la ted dollars ? 

I I  The Price Dif feren tial ' s  Effect  on Fue l Swit ch ing 

A .  Comment s  on the Data Used in the DEIS 

The S ob o tka s t udy is the mos t  accurate informa t ion 
availab le ind icat ing the sens i tivity of  fuel swi t ch ing to 
price differential and thus should be cons idered by DOE 
in its analy s is ( EPA) . 

Use o f  the General Mo tors data used in the DEIS is 
q ue s t ionabl e  because i t  conta ins only two observat ions a t  
p r i c e  dif ferentials higher than 5 cents while the Lund­
b erg Survey (Vol . V ,  No . 2 1 )  indicates tha t 40% of s e lf­
serve reta ilers nat ionally market gas o l ine at d i f f erent ials 
of higher than 5 cent s . A s tudy of the Washing ton , D . C .  
area als o showed a large percentage o f  retailers to be 
above the 5 cent differential level .  The us e of  nat ional 
average dif ferent ials in computing fuel swi t ching is 
q ues t ionable because price d i f f er en t ial spreads vary 
substantially across the U . S .  ( Center for Aut o  Safety ) . 

B .  Commen ts o n  the Assump t i ons Made in the DEIS 

The DEI S was inaccurate in as suming that the EPA obs er­
vational s tudy could have mis takenly c las s i f i ed 4 . 2 % o f  
the observed leaded gas o line capab le vehicles a s  unleaded 
only veh i c les ( EPA) . 

The EPA s tudy was too  small to be assumed accurate (George 
E .  S toertz ) .  

The fuel swit ch ing rate has no t yet  s tab ilized and the 
DEIS underes t imat es future fuel swi t ching behavior 
b ecaus e the ca talys t equipp ed vehicles analyzed in the 
DE IS are s till relatively new and have yet t o  pass to 
p o orer second and third owners who will have more eco­
nomic incent ive to switch fuels ( California Air Resources 
Board ) . 
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C .  Comment s  on the Method ol ogy Used in the DEI S  

The DE I S  underestima tes fue l swi t ching b y  no t inc luding 
in i t s  analys i s  a factor to account for the p sycholog ical 
e f f ec t  that the pass ing of unleaded gasol ine pr ices 
t hrough the "d ecade" p o ints ( i . e . , from 69 cents per 
gallon t o  70 cents)  ahead of  leaded fuel has on misfueling 
behavior ( EPA) . 

The AMOCO s tudy shows that the DEI S  erred in not  isolating 
p rice related fuel switching from performance. oriented 
f uel switch ing (AMOCO ) .  

The DE I S  misapplied the GM s tudy to show that fuel swi tch­
ing does not increase af ter a vehicle is 3 years o l d .  The 
GM s tudy is suspec t because of the mo de of data c o llect ion 
( the mo torists  were aware of  the presence of  the ob s erver ) .  
The EPA s tudy was unduly critic i z ed by the DEIS because 
o f  its failure to recognize the pre sence of  "reverse 
switching" (Center for Auto Safety) . 

I I I  The Effect  o f  Fue l  Switching on Vehicle Emi s s ions 

A .  Comment s  on the Da t a  Used in the DEIS 

Da t a  on impairmen t of  3 way catalysts  mus t  be cons id ered 
in proj ec t ing 1 9 8 0  emissions . Thi s  would require analys i s  
o f  NOx levels (EPA and Cal ifornia Air Resourc es Board ) . 

Data exi s t s  which indicates that less than an 8-fold 
increase in emi s s ions will result from render ing a 
catalytic converter inop erat ive (American Petro leum 
Ins t i tute) . 

B .  Comments on the As sump t ions Mad e  in the DEIS 

The emis s ion factors used by the DEIS (7  t o  10)  are over­
s t a t emen t s  which resu l t  f rom the mi s t aken as sump tion that true 
catalyst efficiency is 85 to 9 0% and that complete  deac t iva­
t ion results from the use of leaded fuel . EPA ' s  in-use 
emi s s ion factors would give a more accurat e  result ( Ford and 
AP I ) . 

C .  Comment s  on the Methodo logy Us ed in the DEIS 

It is mor e  ac cura t e  and the EIS  should es t imat e  the 
amount of  emi s s ions inc rease from the numb er of  drivers 
proj ected to have fuel swi tched twice or more , rather 
than as suming a rate of "consis tent"  switching ( EPA , 
AMOCO and Center for Au to Safety) . S imilarly , emis sion 
fac tors for deactivated catalysts  are not ac curat ely 
port rayed ( EPA - see their attached document) . 
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The emi s s ion fac tors used do no t adequa tely represent the 
nat ional au to f leet , given the higher standards which 
Cal ifornia and 1 9 8 0  Federal vehicles mus t  meet (Center 
for Au to Safety) . 

Fuel switching ef f ec t s  are underes t imated because the 
DEIS d o es no t ac count for less than "cons i s tent" fuel 
swi tching ( California Air Re sourc es Board ) . 

IV The Effect  o f  Vehicle Emiss ions on Amb ient Air Qual i ty 

A .  Comment s  on the Da ta Used in the DEIS 

Reg ional air quality levels used at page 1 1 1-43 are no t 
accurate (EPA) . 

B .  Comment s  on the As sump t ions Mad e  in the DEIS 

The descr ip t ion of  vehicle inspect ion /maintenance pro­
grams as mi t igat ing amb ient impac t s  naively as sumes ( 1 )  
that such programs can detec t  defec t ive catalysts  when 
s tudies show tha t this is no t the case and ( 2 )  that s tate 
authorit ies will al low such programs to cont inue if all  
vehicles with def e c t ive catalysts  are forced to replace 
them ( Center for Auto Safety) . 

The effects  of  fuel swi t ching emiss ions are understated 
by the as sump t ion tha t  all air qual ity con t ro l  reg ions 
will at tain the amb ient. air standards for all pollutants  
by 1 9 8 7 . Their data  for Sou thern Cal ifornia indicates 
o th erwise . Thus any increment added to amb ient pollut ion 
will con tribu te to at tainment delays of indet erminate 
length (California Air Re sour ces Board ) . 

C .  Comment s on the Me thodo lo gy Used in the DEIS 

I t  i s  not appropriate t o  use a cons tant rate of amb ient 
pollutant abat ement to proj ect attainment delays due to 
deregulat ion s ince the rate of improvement in air quality 
is premised on a cer tain rate of  mobile s ource abatement 
due to cleaner cars being ad ded to the f leet as dirt ier 
ones are ret ired . Fuel swit ching a f f ec t s  this ab atement 
rate and thus a cons t ant slope rela tionship between t ons 
per year fuel switching pollutants and at tainment delay 
cannot be presumed (EPA and Calif ornia Air Resources 
Board ) . 

The pred icted atta inment delays are over s tated because 
such delays are no t analyzed against a base case which 
includes the attainment problems which would result from 
the fuel swit ching which would resul t from the unavail­
ab ility o f  unlead ed regular gas o l ine which might o ccur if 
a supply shortage were to o ccur because deregulat ion 
and /or gasol ine tilt  were no t implemented (Amer ican 
Petro leum Ins titute) . 
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V Comments Ad dres sed t o  the Supply /Demand Analysis  in  the 
DEIS and Analys is Memorandum : 

The supply data in the EIS  is inadequat e  (Center for Auto Safety) . 
S imilarly , a comp lete supply/ demand d i scuss ion should be included 
in the EIS (Fed eral Trad e Commiss ion) . 

Supply/ demand d i scussion does not reach a conclus ion as to whether 
short falls will o ccur at high demand scenario s .  Thi s  is no t an 
adequat e  f ramework for reaching a dec i s ion on deregulation (Nelson 
O i l )  . 

Cont inuat ion o f  controls could advers ely af fect gasol ine supplies 
and the e f f ec t s  of  this assump t ion should be t aken into account in 
the base case (mo s t  ref iners ) .  

The report  does not c ons ider the supp ly /demand effec t s  of the price 
increases t hat would resul t from deregulat ion , imp lementation of 
the tilt regulat ion or ado p t ion of the o ther al ternatives (Amoco , 
Colorado and o ther s ) . 

Th e analy s i s  probably overstated the economic growth rate ; recent 
Co unc i l  of  Ec onomic Advisers ' estimates would t end to move the 
" contro l case" down t o  the area ref erred t o  as the "pessimis t i c  
case" (Amoco) . S imi larly , the E IA d emand f orecas t was based on May 
1 9 7 8  Da ta Resources , Inc . (DRI ) economic s imulations that are mo re 
o p t imis t ic than November 1 9 7 8  DRI s imulat ions which , if run now , 
would r esul t in lower demand forecasts  ( Shell ) . 

The "low cons erva t ion" o p t imis t ic and pes s imis t ic cases provide for 
a 1 9 7 9-80 average annual increase in demand of 3 . 7  percent and 3 . 2  
p ercent , respect ively , as compared to the 3 . 0  p ercent demand growth 
experienced dur ing the 1 9 7 7 - 7 8  period ; it is quest ionable to proj ect  
d emand growth at a faster rate dur ing the next two years than in 
the las t two year s ,  part icularly when it is recogniz ed tha t DOE has 
allowed for  430  MB /D conservat ion in the 1 9 80 f igure - a level 
e s t ima t ed to be  at lea s t  twice the rate experienced in 1 9 7 8  ( Shell ) . 

Th ere may b e  cons iderable misunder s t and ing about the term " impact 
o f  cons ervat ion" which,  in the analysis , appears to relate more to 
the concept of  mandat ed car performance than adj us ted personal 
driving hab it s  (Amo c o ) . 

DOE ' s  demand proj ec t ions are ques t i onable because of this year ' s  
heavy autumn d emand that could s ignal a trend . Recent allocat ion 
of supply by a numb er of  the maj o r  oil companies need s mo re d is­
cuss ion . (Nelson Oil) . 

DOE ' s  proj ect ions of  supply and demand are b o th too high . As to 
the DEIS conclusion that suppliers should have " suff icient f lexi­
b il ity to supply the expected range of demand s , "  indus try supplies 
are very t ight and f lexib ility is at a minimum . The ab i l i ty to 
t o lerate s ignif icant prob lems is minimum . We ' ll have t o  be lucky 
t o  get through the next year unscathed (ARCO ) . 
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The 1 9 8 0  summer peak demand - the period mo s t  likely to b e  crit ical -
i s  no t discus sed at all ( Shell) . 

The s t atement in the Analysis Memorandum tha t gaso l ine produc ed by 
domestic  ref iner s i s  suf f ic ient to j us t if y  even extremely high 
d emand cases i s  no t suppor ted by the analys i s  which demons trates 
tha t the high level of  demand would be satisf ied only when lead 
and /o r  oc tane s tandards are relaxed ( Shell ) . 

Because demand i s  proj ec t ed to flatten by 1 9 8 2 , i t  i s  an inc orrec t 
assump t ion that the maj or oil  companies will und er take s ignif icant 
ref inery expans ions ei ther with or without regulat ion ( Nelson Oil) . 

The operat ion o f  ref iner ies at 9 4  perc ent of  capac i ty may b e  
pos s ible for rela t ively sus tained per iods , b u t  to annual ize  this 
p eak s e ems ex traordinarily high (Amo co ) . S imi larly , only 92 percent 
of maximum des ign capac ity is sus tainable , no t 94 perc ent ( Chevron) . 

A 9 0- 9 2  percent c rude o il capac ity ut ilization ra te i s  at tainab le 
al though the ref ining industry has not yet op erated their crud e 
d is t illat ion un i t s  at a calendar year average utilization rat e of 
that level . A 94 p ercent average on- st ream factor for the maj or 
d ownstream uni t s  such as cat alytic  reformers , catalyt ic crackers 
and alkylat ion un i t s  i s  att ainable . However , a more reasonable 
expec tancy for  hydrocrackers would b e  approxima t ely 8 3  perc ent 
( Shell) . 

The use of  models l ike the RPMS ref inery model which treats the 
U . S .  ref ining indus t ry as a compo s it e  of  all ref ineries usually 
t ends to generate a b e t t er or more ideal i s t ic solut ion than 
a t tainable in real l if e .  Supply , , logist ical , geographical and 
o ther constra ints related to ind ividual ref ineries are s imp lif ied 
or ignored ( Shell) . 

U . S .  mo tor gasoline imports have never exceeded 215  MB /D over a 
calendar year , which caus es uncertainty over the as sumed import 
availab ility of  3 00 MB /D in the Analys is Memorandum , part icularly 
when the ques t ions of  quality , seasonal availab ility and pr ice are 
considered ( Shell ; also Texaco and Chevron) . 

The assump t ion i s  not accurat e  that the octane level of  premium 
unleaded gaso l ine will equal the oc tane level (R+M/2 = 8 9 . 5 ) of  
l eaded regular gaso l ine ( Chevron) . S imilarly , the oc tane level o f  
unl eaded prem ium gaso l ine will rang e between 9 1  and 9 2  (R+M/ 2)  
(Un ion) . 

The as sump t ion i s  not ac cura t e  that oc tane quality will remain 
cons t ant at to day ' s  levels for all grades ( Chevron) . 

The f orecas t 1 9 8 0  market shares for each type and grade of  gasoline 
are not accurate (Union) . 
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The methodology used in the demand forecast ing model is ques t ion­
ab le in the fo llowing respec t s : 

a .  The us e o f  populat ion and/or drivers i s  suspec t as indi­
cation of gasol ine demand because popula t ion does no t vary 
with the ec onomic c l ima t e  the way gaso l ine demand does . 

b .  Personal consump t ion expend i tures would be a bet ter ind icator 
o f  demand than real nat i onal inc ome . 

c .  Since approxima t ely 40  p ercent of  gasoline sold is through 
self-service ou tlets , a demand foreca s t  based on a we ighted 
average of  full-service and self-service prices would be mo re 
representative than a forecas t based solely on full- service 
prices . 

d .  Rel iance on prices o f  leaded regular gasoline only pre sume s 
cont inuat ion of  historical grade differentials . However , in 
the present marke t ,  leaded regular is f requently discoun t ed to 
a t t ract  the price cons c ious buyer , and as a cons equenc e ,  grade 
d i f f erent ials have chang ed . A compo s i t e  price represent ing 
all grades o f  gasol ine would be pref erred . A we ighted com­
po s i t e  price would also ref lec t the chang ing mix among grades 
of gasoline . 

e .  No alternative demand scenar ios were used which take int o 
account s ignif icant factors affec t ing 1 9 7 8  growth such as non­
ob servance of sp eed l imi t s , increa se in recreational vehicle 
popula t ion and sun-belt growth rate ( Shel l ) . 

The analys is should have separa tely analyzed gaso line supply and 
d emand for  Petroleum Adminis tration f or Defense Distric t V ,  par­
t i cularly with i t s  heavy crude problems and o ther unique charac­
teristics  ( Chevron) . 

VI Commen t s  Addres sed to the Impac t s  o f  the Propo sed Ac t ions and the 
O ther Al terna t ives ( o ther than tho se concerning the relationship 
between deregulat ion and mis fueling ) 

The impac t s  o f  no act ion should be mo re fully d i scus s ed ; with no 
a c t ion there will be a dra s t ic shor tfall of unleaded gasoline 
( Na t ional Oil Jobbers Counc il ; also mo s t  ref iners ) .  S imilarly , 
price controls will increase misfuel ing because they constrain the 
produc t ion of unleaded ga soline (Amer ican Petroleum Ins t i tute ) . 

Exi s t ing price rules for unleaded gasol ine are a disincent ive to 
t he p roduc t ion o f  high octane unl eaded gasoline because base da te 
prices for unleaded may be set  only on� cent per gallon ab ove the 
base date prices for  leaded gasol ine of the nearest octane ; the one 
c ent d if f erence does no t ref lect the ac tual add i t ional co s t  of 
manufac ture ( Sohio ) . 
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Ex ist ing regula t ions may cause higher prices by encourag ing ine f f i­
c ient use of  resourc es at the ref inery level (Federal Trad e Commiss ion) . 

The purchasing of f ore ign gasol ine by domestic ref iners faced with 
a shortage could ra ise prices to levels higher than und er deregulation 
( Federal Trad e Commi s s ion) . 

The DEIS d id no t adequa tely add ress the inf lat ionary impact of  
d eregulat ion (Calif ornia Air Resourc es Board ) . 

The DEIS d id no t adequa tely address the inf lat ionary and o ther 
impac t s  following deregulat ion in marg inal marke t ing areas , such as 
Wes t  Virginia ; wi th lower vo lume of sales and higher market ing 
cos ts , market ers would be less will ing to serve Wes t Virg inia , 
exc ept at h igher prices (We s t  Virginia ; also Vermont ) .  

The E I S  should address the cont inua t ion o f  the state set-as id e for 
motor gaso l ine (We s t  v irg inia , al so Michigan and Co lorado ) .  

The EIS  should address energy conservation obj ec t ives achieved by 
h igher prices ( Co lorado ) . 

Th e DEIS  i s  contradic tory as to whether the numb er of  retailers 
will decreas e as a result of  deregulat ion (Fed eral Trad e Commi ss ion) . 

The DEIS erroneously conc lud ed that total ac tual cost  passthroughs 
would no t be as high under the tilt  al t ernative as und er d eregula t ion ; 
the price inc rease at the ref inery level will be the same und er 
b o th ac tions ( Federal Trad e Commiss ion) . 

Conc erning the impac t s  of ref inery expans ion fo llowing deregulat ion , 
t he EIS  should cons ider : 

a .  the effec t  o f  the EPA ' s emi s s ion o f f set policy and Prevention 
of  Ser ious Deter iorat ion regulat ions ; 

b .  that add i t ional processing equipment would resul t in an increas e  
i n  eff luents , b u t  without signif icant adverse impact on wa ter 
qual ity . Because of  rig id s tandard s  for permi t s , there would 
be no s ignif icant ef f ec t ;  

c .  that solid was t e inc rease will be small and can be handled in 
exi s t ing s i tes ; 

d .  that o ther ref inery impac t s ,  as to no ise , toxic substances and 
land use will be small ( Texaco ) .  
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The E I S  shou ld recognize that the effect o f  regulating the price 
dif ferential between leaded and unleaded gas o line will be to rai se 
the pr ices of leaded gaso line and t o  e liminate dealer comp e t i t ion 
o n  leaded gaso line (ARCO and Chevron) . 

The regulat ed d i f f erential alternat ive will reduce the production 
of unleaded premium gaso line (ARCO ) .  

The p o s s ible adverse effects  o f  regulat ing the resultant price 
different ial should be mo re thoroughly exp lained , inc luding mar­
ke t ing s trategies to increase sales o f  leaded gaso line , such as 
eliminat ion of self-service pump s for unleaded gaso line (Federal 
Trade Commis s ion) . 

A s ho r t f all s itua t ion is no t addres sed in suf fi cient detail in the 
DEIS , espec ially g iven the OP EC price increase , the Iranian int er­
rup t ion and the recent She ll s i tuation (Center for Aut o  Safety ; 
also Ne lson Oil) . 

The EIS should discuss the use o f  a tax mechanism to con tro l the 
price differential b e tween leaded and unleaded gaso line ( Indep endent 
Gas Marke ters Council ) . 

Gasoho l should b e  cons idered as a clean gasoline addi t ive and as an 
alternative t o  increased reforming capacity (Pincas Jawe t z ) . 

I f  the t il t  is imp lemented , a mechanism should exist to ensure tha t 

refiners do no t achieve a doub le recovery by recou� in? the s �m e  
costs on bo th hea ting o il and gasoline ( Emp ire S tate Petroleum 
Asso c . ) . S imilarly , with resp e c t  t o  double recovery on j e t  fuel 
and gas o line (Air Transp ort As s o ciation) . 

The E I S  does no t discuss the subsidization o f  gaso line co s ts by 
h ea t ing o il cus tomers under the no act ion alterna t ive ( Emp ire S tate 
Petroleum As so c . ; also New England Fuel Ins t i tute and Oil Hea t  
Ins titute o f  Long Is land ) . 

The E I S  does not address the adver se ef fects o f  NOx ' nitrates , 
sulfate s , and organic aerosols due t o  emis s ion contro l deactivation 
( California Air Resources Board ) . 

The EIS  overs t ated the cos t increases due t o  EPA ' s  lead phasedown 
program (American Petroleum Ins t itute) . 
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APPENDIX A 

ESTIMAT ION OF FUEL SWITCHING RATE 

The draf t EIS concentrated on developing the price sens i t iv i t y ,  

if  any ,  o f  misfuel ing . Numerous commenters presented views and evidenc e ,  

however , that fuel swit ching i s  also performance mo t iva ted . Certainly the 

G}f survey shows performance mo t ivat ion in the data of  aging cars . The ques­

t ion rema ins of how bes t to determine the mo t ivat ion of fuel swi t ches . The 

purp ose of this Appendix is to develop e s t ima tes of  the extent to which 

fuel swi tching is price mo t ivated . 

This EIS  will use data which has been obs erved in the f ield and 

data that has been ob tained from survey respondents who reported their 

ac tual past behav io r .  The Sobo tka survey trade-o f f  analysis , wh ich a t t emp t s  

to proj ect future behav ior , has been shown in Chap t er I I I  t o  be  unrelated 

to real market cond i t ions and wil l  not be used . 

The sens i t ivity of  fuel switching t o  price will be examined in 

two regimes : the f ir s t  is 0- 9 �  pr ice d i f f eren t ial and the second is lO� 

plus , as EPA f ield obs erved data seem to ind icate a break point at lO� . 

As demons trated in the text of  Chap t er I I I , there is a base rate 

o f  fuel switching , unrela t ed to the EIS  alterna t ives , which does not affect  

the calculat ion o f  incremental impac t s  resul t ing from the alterna t ives . 

Her e ,  only the incremen tal fuel swit ching as created by the al ternat ives will 

be der ived . 

The price sens i t ivity of  fuel swit ching obs erved in a survey can 

be presented by f i t t ing a l eas t s quares regress ion l ine through the obs erved 

data of the s tudy . The regress ion coeffic ient for slope,  b l , is the measure 

of  the increase of fuel swit ching rate ( in percent ) per penny increa se in 

pr ice d i f f eren t ial . 



Resul t s  from var ious studies show : 

Survey 

GM 

EPA 

EPA (panel survey , 
def ini t e  swi tcher s )  

EPA ( panel survey , 
probable switcher s )  

. 1 7 2  

- . 16 

. 3 8 

. S 7 

DEI S  ( expected value ) . 0 2 

DEIS (wor s t  cas e )  . 9 8 

Correlat ion Coeff ic ien t *  

. 4 3 

- . 06 

. 6 1 

. S 8 

The negat ive value in the EPA s tudy is the result o f  no t includ ing 

data poin t s  at 10¢  plus . These data are very few and scatt ered , and a two 

regime analys i s  is def ini t ely ind icated by the data . The EPA data for 10¢ 

plus are best  r epre sented by the cons tant fuel swi tching rate o f  lS . 8% ,  as 

compared to the mean below 10¢ o f  9 . 3% ,  or an incr ement of  6 . S % .  

The DEIS f igur es for price sensit ivi ty o f  0 . 0 2 and 0 . 9 8 bracket 

the range of values ob tainable from ob served data . Thus , the DEIS price 

sens i t iv i ty f igur es wi ll be used in this f inal EI S  as best and wor s t  cases . 

The expec t ed case sens i t iv i ty is bes t described by averaging the EPA values 

for def inite  and probab ly swi tchers of  0 . 3 8 and 0 . S 7 .  

The only data available for fuel swit ching price sens i t ivity a t  

10¢ or more per gal lon a r e  tho se of  t h e  EPA survey , wh ich show an incremental 

rate b e tween 0-9¢ and 10¢ plus of 2 %  ( expected case) , and S%  (wor s t  case) . The 

DE IS  thus understated the incr emental fuel swi t ching a t  a 10¢ plus d i f f eren­

tial . The exp ec ted incremental fuel swit ching rate for the 10¢ price d if­

ferent ial category therefore is set  equal to the EPA rate of 6 . S% ,  over and 

above the aver age base rate o f  the 0-9 ¢ cat egory . 

* Corr elat ion coef ficient s  measure the degree to wh ich the relat ionship 
b e tween price and performance is val id . The EPA data showing a result 
of  - . 1 6 ,  with a correlat ion o f  - . 06 , i s  best describ ed as showing no 
relat ionship b e tween price and fuel swit ch ing . 
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APPEND IX B 

DATA ON FUEL SWITCHING 

Data From the EPA S tudy Differentiated by the 
Various Price D i f f erentials b e tween Unleaded and Leaded Regular Fuel 

Price Unleaded Fuel Fuel 
D i f ferent ial Vehicles Swit cher s Swi t ching 

( cent s /gallon) Ob served Observed Rate ( % )  

1 ¢  7 1 14 . 3  

2¢  100 5 5 . 0  

3 ¢  3 2 8  3 1  9 . 5  

4¢  287  2 3  8 . 0  

5 ¢  111  13  11 . 7 

6 ¢  64  4 6 . 3  

7 ¢  2 4  1 4 . 2  

8 ¢  8 2 2 5 . 0  

9¢  1 0 0 . 0  

10¢  1 8  2 1 1 . 1  

ll¢ 7 1 14 . 3  

1 2 ¢  10  3 30 . 0  

1 3 ¢  2 2  3 1 3 . 6  

E s t imated Probabi l i ty D i s t r ibut ions f or the Fuel Swi t ching 
Rat e  at Various Price Dif ferent ials Based on the EPA S tudy 

1 .  Pr ice d i f f erential o f  1¢ t o  3 ¢  

Fuel Swit ch ing Rate 

* Re f .  I I I-8 

0% t o  5% 

5%  to 10% 

10% t o  15  % 

Probab i l i ty 

. 01 

. 8 6 

. 13 



2 .  Price dif feren t ial o f  4 ¢  to 6 ¢  

Fuel Swit ch ing Rat e  

0% t o  5 %  

5 %  to 10% 

10% to 15% 

3 .  Price d i f f eren t ial of 7¢ t o  9 ¢  

Fuel Switching Rate 

0% to 5% 

5% to 10% 

10% t o  15%  

1 5 %  to 20% 

20% t o  25%  

B-2 

4 .  Price d i f f erential o f  a t  leas t 10¢  

Fuel Switching Rate 

0% to 5 %  

5 %  t o  1 0 %  

1 0 %  to 15%  

15%  to 20% 

20% to 25% 

25% t o  30%  

Probab il ity 

. 00 

. 85 

. 1 5 

Probab i l i ty 

. 4 2 

. 2 3 

. 2 7 

. 0 7 

. 01 

Probab ility 

. 0 2 

. 1 0 

. 3 2 

. 3 7 

. 1 6 

. 03 
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Data From the GMC S tudy Dif ferent i ated by the Various 
Price Dif feren t ial s Be tween Unleaded and Leaded Regular Fuel 

Price Unleaded Fuel Fuel 
D i f f erential Vehic les Swit chers Swi tching 

(cen t s / gallon) Observed Observed Rate ( % )  

2 ¢  1 6 7  1 0 . 6 0 

3 ¢  2 3 5  3 1 .  2 8  

4 ¢  5 8 2  1 1  1 .  8 9  

5 ¢  1 6 2  5 3 . 09 

8¢  6 2  1 1 .  61  

Es t ima ted Probab i l i ty Distribu t ions for the Fuel Swi tchi�& 
Rate at Various Price Dif ferential s Based on the GMC S t udy 

1 .  Price d i f f erential o f  l¢  t o  3 ¢  

Fuel Swit ching Rate 

0%  t o  5 %  

2 .  Price d i f ferential o f  4 ¢  t o  6 ¢  

Fue l Swit ching Rate 

0% t o  5% 

3 .  Price dif ferent ial o f  7 ¢  t o  9 ¢  

Fue l Switching Rate 

0%  t o  5%  

5 %  t o  10% 

Probabili ty 

. 9 99 

Probab ili  ty 

. 9 9 

Probab i l i  ty 

. 9 8 

. 02 
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E s t imated Probab ility Distribut ions for the Fuel Swi t ching 
Rat e  According to Vehi cle Year , Based on the GMC Study 

1 .  1 9 7 5  vehicles 

Fuel Swi t ch ing 

0% t o  5 %  

5% t o  1 0 %  

2 .  1 9 7 6 vehicles 

Fuel Swit ching 

0% t o  5 %  

5 %  t o  1 0 %  

3 .  1 9 7 7  vehi cles 

Fuel Switching 

0% to 5% 

4 .  1 9 7 8  vehicles 

Rate 

Rat e  

Rate 

Fue l Swit ch ing Rate 

0% to 5 %  

Probab i lity 

. 44 

. 5 6 

Prob abili  ty 

. 9 9 

. 0 1  

Prob ab i lity 

. 9 9 9  

Probab i li t y  

. 9 9 9  



DATA FROM EPA QUESTIONNAIRE SURVEY 

Price D i f f erent ial 

0-2¢ 
3-5¢ 
6 -7 ¢ 

8¢+ 

Price D i f ferent ial 

0-2¢ 
0-3¢ 
6-8¢ 

9 ¢+ 

Percent De finite Switches 

4 
6 
4 
8 

Percent Probab le Swi tches 

8 
1 1  

7 
15 
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APPENDIX C 

THE EFFECT OF MI S CLASSIFICATION ERRORS ON THE FUEL 
SWITCHING RATE 

There is substant ial d i f f er ence between the fuel swit ching 

rat e s  repor t ed in the General Mo tors Corporat ion and Environment al 

Protect ion Agency stud ies . I t  is  thought that perhaps , because o f  the 

way in whi ch the sample was t aken in the EPA s tudy , some vehi cles may 

have been mis clas s i f ied as requiring unleaded or leaded fuel . Thi s 

could be a very important problem because only a relatively small 

numb er o f  misclassif icat ions could explain the dif ference in the fuel 

swit ching rat e between the two s tudies . 

The four possib le miscla s s i f icat ions along with their effects  

on the fuel swit ching rate are as follows : 

A t rue leaded vehi cle is  clas s i f ied as an unleaded 

vehicle and . . .  

( 1) refuels with leaded fuel . This is  a correct refuel­

ing which i s  v iewed as fuel swit ching and inf lates 

the fuel swi tching rat e .  

( 2 )  refuels with unleaded fuel . This i s  a possible , but 

probably unlikely ( for per formance reasons ) , refuel ing 

whi ch is viewed as an unleaded vehicle making a 

correct refueling and so def lates the fuel swi t ching 

rat e .  

A t rue unleaded vehic le i s  classif ied a s  a leaded vehicle 

and . . .  

( 3 )  refuels with leaded fue l . This i s  an ins tance o f  fuel 

swit ching which is missed and so the fuel swi t ching 

rate is def lated . 

( 4 )  refuel s with unleaded fuel . This is a correct 

refueling by an unleaded vehicle whi ch is also missed 

and s o  the fuel swi t ching rate i s  inflated . 
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Assuming that all vehicles are j us t  as like ly t o  be  mis­

class if ied and no t ing that there are approximately two t o  three t ime s 

as many leaded vehicles as unleaded vehicles in the U . S . , one can expect  

that mor e  mis classi ficat ions o f  types  ( 1 ) and (2)  would occur . Further , 

assuming that very f ew l eaded vehicles refuel wi th unleaded fuel , 

because o f  decreased engine performance , misc las s i f icat ions o f  type ( 1) 

would o ccur mo re frequen t ly than all the o ther kinds of  misclass i f icat ions . 

In add i t ion , s ince the t rue fuel swi t ching rate is pr obably we l l  below 

" 5 0% , mi s class i f icat ions o f  type ( 3 ) are more like ly than those of  type ( 4 ) , and 

probably type ( 2 )  also . In summat ion , the types o f  misclass i f icat ions 

which t end to inf late the fuel swit ching rate seem to be  much more likely 

to occur . 

SPA observes  t ha t  t lw v  f 0 11 n cl 1 1 0 m i s f l l e 1 i n s r ;  f n)!l 1 1 6 0 un l ea d ed 

veh icles . In order for the fuel swi t ching rate t o  be 2% ins t ead o f  10% , as 

EPA concluded , some 89 o f  the 110  observed violat ions wo uld have to be in 

error . The miscla s s i f i c a t ion error which would produce thi s result would be 

the erroneo us clas s i f icat ion of  only 89 out of 2320 l eaded vehic les (assum­

ing the leaded populat ion to be twice the unleaded ) ,  or a mis c las s i f ica t ion 

rate of about 4 % .  

EPA , i n  i t s  comment s  o n  the DEIS , pointed o u t  that a l l  data were 

s creened and tho s e  observat ions which could no t be  verif ied by s tate  mo tor 

vehicle agencies were dropped . I t  is thus l ikely that there were f ew ,  if  

any , misclas s i f icat ions . The po int o f  the d i scuss ion in the DEI S , however , 

was only to illustrate the po ten t ial for s ignificant upward bias in the EPA 

resul t s . 

S imilarly , a b ias exi s t s  in the GM survey because o f  the 

requirement of informed consent from tho se who were observed misfuel ing . 

If each refusal t o  par t i c ipate in the survey was by a misfueler , t hen the 

true misfue l ing rate in the GM s tudy was the observed misfueling rate plus 

the ratio of  the number of refusals to the numb er of observed unleaded 

vehicles . While this b ias is no t poten t ially as large as the EPA b ias , the 

presence of t he b ias s e rves t o  lower t he observed misfuel ing rat e .  
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REGIONAL POLLUTANT EMI S S IONS AND AMB IENT AIR QUALITY 

Carb on monoxide , one of t he two maj o r  pollutants  a f fected by 

mis fuel ing , is a pr imary pollut ant , with potent ially significant direct 

effects  on man and his environment .  Hydrocarbons , on the o ther hand , 

have their maj o r  effect  by s t imulating the pho to chemical produc t ion o f  

o xidant , a se condary pollutant with sign i f i cant heal th e f fec t s . 

On the nat ional level the impac t o f  refueling mus t  b e  measured 

by the emis s ions of CO and hydrocarbons themselves . On a local s cale , 

the impac t can be measured by the amb i ent concentrat ions o f  carbon 

monoxide and oxidant resul t ing from emissions o f  carbon monoxide and 

hydrocarb ons . 

The tools  t o  model the amb ient concentrat ions can be very compl i­

cated , as in photochemical dispers ion models , or s imple , as in rollback 

models and pho tochemi cal p ro du c tion char t s . We have chosen the s imp ler 

app roach , bo th because of the widespread use of these t o o ls , and b e caus e  

t h e  precis ion affo rded by t h e  mo re complex model is no t j us t if iab le in 

the l ight o f  the uncer tainties in the data supporting the mo dels . 

As a consequence o f  the Clean Air Ac t Amendment s  o f  1 9 7 7  each 

s tate is invo lved in revis ing its State  Imp lementat ion Plan ( S IP )  t o  

demons t rate achievemen t o f  amb ient a i r  quali ty s t andards . For the 

p o l lutants p ro duced primarily by mo tor vehicles -- carbon monoxide , 

hydro- carbons , and nit rogen o xides -- the a t tainmen t o f  amb ient s t andards 

mus t  be achieved by 1 9 8 2  unl ess the State  reques t s  an extension of the at­

tainment deadline to 1987 . P rincipal emphasis for the vehicular-pollutant 

control s t rategies is direc t ed toward urban areas . A prime com-

p onen t o f  each p lan is  the Federa l Mo tor Vehicle Control Plan (FMVCP ) 

calling for increas ingly s trict  pollutant emis s ion s t andards for new 

cars . In many cases the en t ire SIP strat egy for attaining c arbon monoxide 

and oxidant s t andards by 1982  o r  1987  is  b ased on the exp ected rep lace­

ment o f  old  automob iles with new low-emis s ion vehic les . Where the FMVCP 

is  not suffic ient to reduce emissions , the s t ates mus t  p lace addit ional 
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cont rols on sources o f  po llut ion or develop s trateg ies which reduce 

vehicle emi s s ions by encourag ing reduced usage o f  automob iles and 

trucks . 

As a cons equence o f  the S IP revis ions , the s tates have had t o  

inves t igate vehicle trave l  between the present and 1 9 8 7  a s  well as pro­

j ec t ing what year their contro l s trategies can resu l t  in at tainment of 

amb ient carb on monoxide and pho tochemical oxidant standards . In 

making their proj ect ions the s tates have used a variety o f  model s .  The 

mo s t  comp lex of these are the pho tochemical d ispers ion models while the 

s imples t  is the linear rollback model . The la t t er model uses the con­

cep t tha t amb ient concentrat ions of a p o l lutant are d irectly propor­

t ional to emis s ions of  tha t pollutant . This approach i s  primar ily 

used for  evaluat ing carbon monoxide s trateg ies . However , it has also 

been shown t o  b e  an accep tab le approxima t ion for test ing the effect 

that emi s s ions of  hydro carb ons will have on amb ient oxidant concentra­

t ions , especially when transpor t of p ol lutants into the area can be 

d i sregarded . 

In assess ing the effects  of  misfuel ing on amb ient concentrat ions 

of  carbon monoxide and oxidants , data were acquired from several urban 

areas whi ch were develop ing control s trateg ies for their S IP ' s .  The 

concep t of the direct p roport ional relat ionship between emi s s ions and 

air qual i ty , whi ch i s  t he bas i s  for the rollback equa t i on ,  was used . 

Three urban areas--Washing t on , D . C . ; Los  Angeles , California ; 

and Denver , C o lo rado--were used to assess the effect of  misfuel ing on 

air qual i ty . Each o f  the se c i t ie s  currently has concent rat ions of  

carbon monoxide and pho tochemical oxidan t wh ic� violate the amb ient 

standard . They do not exp ect to at tain the s tandards unt i l  af t er 1 9 8 2  

and i n  some cases they will need control s t rategies in add i t ion to the 

FMVCP to attain the standard s by 1 9 8 7 . 

Methodology 

For each o f  the c i t ie s  we used the planning area wh ich the c ity 

i t self i s  us ing in develop ing i t s  control s trategy for  mo tor vehicle 

emiss ions . The areas were : 1 )  Metropoli tan Washington whi ch is comp o sed 
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o f  the District  o f  Co lumb ia p lus adj acent counties in Maryland and 

V irginia , 2 )  the Los  Angeles Air Basin which inc ludes Los Angeles and 

Orange Count ies p lus part o f  R ivers ide and San Bernard ino Count ies , 

and 3 )  urb ani z ed Denver . E s t imates of  vehicle miles traveled (VMT ) in 

these three areas were available for some base year ( 19 7 6 , 19 7 7  o r  

1 9 7 8 ) , and for t h e  two future years-- 1 9 8 2  and 19 8 7 . I t  was as sumed tha t  

t h e  VMT changed l inearly between these three years . 

Development o f  control s trategies for these areas en tails the 

calculat ion of proj ected emiss ions for fu ture years . This is done 

by mul t ip ly ing the e s t imated VMT for  each area by a comp o s i t e  mob ile 

source emiss ion factor appl icab le to that C i ty for the years in ques t ion . 

The to tal annual emiss ions computed by these mul t ip l ications can be used 

in ro l lback equat ions to tes t  whether amb ient concentrat ions will be 

ach ieved . The composite  mob ile source emi s s ion factors take in to account 

a numb er of var iab les includ ing mix of  vehicle types , vehicle distribut ion 

by ag e ,  mandated emiss ion contro ls on new vehic les , deteriorat ion , sp eed 

of travel , percentage of cold s t ar t s , average amb ient t emp erature , alti­

tude o f  the area and use o f  a ir cond i t ioners . The EPA repo r t , "Mob ile 

Source Emiss ion Fac tors" , provides a comp ilation o f  the base emiss ion 

factors and correct ion factors app licab l e  to var ious cond i t ions in pas t , 

present , and future years . Comp o s i t e  emi s s ion factors in this report 

were det ermined for the conditions of  the Federal Test P ro cedure (FTP ) , 

which are l i s t ed in Tab l e  D- 1 .  The EPA exhaus t  emiss ion surveillance 

program provided the data on performance and equipment deter iorat ion 

f rom which the emi s s ion factor  proj ect ions were develop ed . 

In assessing the impact o f  misfue1ing on air quality in the 

three cit ies we ob tained a 1980  mob ile source composite  emis s ion factor 

f rom the info rmat ion provided in the EPA repor t . While i t  is p o s s ible 

to develop special factors for  Cali fornia and for h igh-alt i tude areas 

such as Denver the calculat ions were s imp l i f ied by us ing the same 

1980 factor in each o f  the three areas . This factor was based on the 

FTP cond i t ions and also on the nat ionwide d istribut ion of vehicles 

listed in the EPA repo r t . The mix o f  vehicle types (percentages o f  autos  

and trucks) used in the assessment was chos en to resemb l e  the mix being 
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TABLE D- l .  FEDE RAL TEST P ROCEDURE CONDIT ION S  FOR 

L IGHT DUTY VEHI CLES (Automobiles)  

Ab solute humid ity 

Amb ient temperature 

Average speed 

Average cold operation 

Average ho t start opera t ion 

Average s tab il ized o perat ion 

Air cond i t ioning no t in use 

Car conta ins driver only 

Car is no t pull ing a trailer 

Veh icle is no t in an inspec t ion/ 
maintenanc e pro gram 

Veh icle rec eive s t ypical in-use 
ma intenance 

7 5  grain s 

7 5 ° F  

1 9 . 6  mph , 
18% id le opera t ion 

21% 

2 7 %  

5 2 %  

Source : "Mob ile Source Emi s s ion Fac tor s " , EPA do cumen t 
EPA- 4 0 0 / 9- 7 8-005 , Washing ton , D . C . , March , 1 9 7 8 . 
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used by the s tate or local agency which is develop ing the c ontrol 

s trategy for the S IP revi sion . In Me trop o l i tan Washing ton the VMT ' s  

are d ivided b e tween au tomob iles and trucks on a 8 8  to 1 2  percent ratio 

respec t ively . In the Los  Angeles Air Basin 7 8  percent o f  the veh icle 

CO emi ssions are from au tomob iles . In urbanized Denver au t omob iles 

comprise be tween 6 0  t o  6 5  percent o f  the VMT . 

Us ing the inf ormat ion provided by the var ious agenc ies 

involved in develop ing vehicle emis s ion control s trategies , estimat ed 

concentrat ions o f  oxidant and carb on monoxide were de termined for 1980 . 

These es t imates were derived f rom the pollu tant s trategy " design value" , 

the amb ient s tandard , and the year in which the s tandard is  expec ted 

t o  be a t tained . The design value is the value of the pollu tant concen­

trat ion measured in the base year ( 19 7 5  through 1 9 7 8 )  over the same 

averag ing period as the s tandard . I t  provides the magni tude o f  the 

diff erence between prevailing air quality and the s tandard . In the 

interpolat ion of  an expected 1980  value it was as sumed that there would 

be a l inear decrease in annual pollu tant concentration from the base 

year to the attainment year . 

Ano ther important s imp lifying as sump t ion made in this inves t i­

gation was tha t all improvement in CO and oxidant air qual i ty would 

result from decreases in local-area vehicle emiss ions . That is , no 

changes in the amount s  of pollu tants t ranspor ted int o  the area or in 

s tat ionary s ource emis s ions were cons idered . 

F inally , 1 9 8 0  vehicle emis s ions were calculated us ing the 

composite  emis sion factor and the interp o lated 1980  VMT . Then increases 

in area emis s ions for each of the light-duty vehicle misfueling pos­

s ib il i t ies wer e  calculated us ing the same misfueling used in the nat ion­

wide calcula tions . Under the as sump t ion of  a direct relat ion between 

emissions and air quality the percentage of increased emis s ions was 

mul t ip lied by the exp ec t ed 1980  p ollutant c oncen tra t ions to es t imate 

increment s  in 1980 CO and oxidant concentrations resulting from mis­

f ueling . These are presen ted in Table D- 2 .  



TABLE D- 2 .  PROJECTED AMBIENT C ONCENTRATION OF CARBON MONOXIDE AND PHOTOCHEMICAL 
OXIDANT UNDER THE GASOLINE CONTROL SCENARIOS 

Proj ected Maximum Concentration Expected 
Concentra t ion Wor s t  C ase 

C i ty Po llutant in 1 9 8 0  Deregulat ion 

Washington , DC Carb on Mono xide
(a)  

1 2 . 6 ppm
( c )  

Oxidan t  ( b )  
0 . 1 1 5  ppm 

Los Ange le s ,  CA Carbon Monoxide 2 2 . 3  ppm 

Oxidan t  0 . 360  ppm 

Denver , CO Carbon Monoxide 2 0 . 3 

Oxidant 0 . 1 6 1  

(a)  CO value is the second highest 8-hour average dur ing t he year . 

13 . 6  

. 11 8  

2 3 . 4  

. 3 6 8  

2 1 .  8 

. 1 66 

(b)  Oxidant va lue is the se cond highest 1-hour average dur ing the year . 
( c )  Par t s  p er mil l ion . 

Expected Case 
Deregulation 

1 2 . 6  

. 115 

2 2 . 3  

. 3 6 0  

2 0 . 3  

. 16 1  

t:! I 0' 
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It  is  informat ive to calculate t he ef fect that an increase 

of p o l lutan t  emi s s ions from vehicles would have on the attainment o f  

the amb ient s t andards for carbon monoxide and pho t ochemical oxidant 

concent rat ions . For examp le , what delay in achieving these s t andards 

would result if vehicle emi s s ions were greater than the State 

Imp lementat ion P lans have used in their proj ect i ons ? An e s t imat e  

o f  this delay can b e  made us ing the assump t ions that t he ent ire carb on 

monoxide and oxidant p rob lem in a region is a cons equence o f  emi s s ions 

within that region and that the solut ion to the p rob lem will come from 

the reduct ion of vehicle emi s s ions . Thus , i f  t here were an inc reas e 

in emi s s ions , the ra t e  at whi ch t he SIP reduces the amb i ent conc en t rat ions 

would b e  the same , but i t  would t ake longer t o  reach the goa l .  By 

us ing t he d irect-proport ionality ro llback model a percen tage inc rease in 

regional pollutant emi s s ions from vehicles resul t s  in the s ame 

p ercentage increas e in amb ient p o llutant concentrat ions in the region . 

Resul t s  o f  the s en s i t ivity o f  s t andards attainment dat e 

t o  an increase in emi s s ions i s  p res ented in Tab le D- 3 .  The delay 

in attainment is  longer in the Met ropolitan Washington area than in 

the Lo s Angeles and Denver regions . The smal ler delay in the latter 

two regions i s  a conseq uence o f  the rap id (approximat ely 1 . 7  ppm/year 

for CO)  rate o f  air quality improvement needed to at tain s t andards 

by 1 9 8 7  in Lo s Angeles and Denver . In Washington where the curren t  

pol lutant concen t rat ions are not  a s  high ( 0 . 7 2  ppm/year f o r  CO ) 

the rate o f  improvement is  not s o  great . As a resul t it would 

t ake longer to overcome an increase in emi s s i ons . 



Region 

Washington , DC 

Los Angele s ,  CA 

Denver ,  CO 

TABLE D- 3 .  RATE OF ATTAINMENT OF AMBIENT STANDARDS FOR 
CARBON MONOXIDE AND PHOTOCHEMICAL OXIDANT 

Year Amb ient 
S tandard is L inear 
Expected to be  Rate of  
At tained under Improvement 

Pollutant S IP (ppm/yr ) 

CO
( 2 ) 1 9 8 7  0 . 5 9 

o ' d  
( 3 ) 

1 9 8 7  . 11 Xl ant 

CO 19 8 7  1 .  9 1  
Oxidant 1 9 8 7  . 0 3 9  

CO 1 9 8 7  1 . 3 1 
Oxidant 1 9 8 7  . 006  

( 1 ) Under the as sump t ions that there i s  no transport o f  po llut ion acro s s  reg ional boundaries . 

( 2 ) 8-hour CO s t andard 

( 3 ) I-hour oxidant s t andard . 

t::I I CP 
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EST IMATE D CO ST INCREASE S ,  1 9 7 8 - 1 9 8 0  
NECE SSARY FOR REFINER COMPLIANCE HITH 

EPA LEAD PHASEDOHN REQUIREMENT S 

E s t ima t ing the c o s t  impact o f  lead phas edown regulat ions i s  

a complex mat ter . Because o f  the int era c t ions be tween the var iou s 

ref inery processe s , l ead removal affec t s  the ent ire ref inery operat ion . 

The add i t ional proc e s s ing c o s t s  include a c ombinat ion o f  the c o s t s  o f  

ca taly t ic reforming , c a taly t ic c racking , hydrocracking , alkyla t ion , and 

isomer ization o pera t ions . Earl ier s tudies (E- l )  (E- 2 )  (E- 3 )  o f  the 

problem ,  which employed l inear programming o p t imiza t ion me tho d s , were used 

as the bas is f or e s t ima t ing the p r ic e  d if f erential be tween the leaded and 

unleaded grades ,  taking int o  a ccount b o th new inves tment s  and increased 

opera t ing cos t s .  The models use r esearch o c tane numbers a s  the measure 

of gaso l ine qual ity , henc e the analysis here is in RON .  

The approach u sed trea t s  the United S ta te s  ref inery o c tane­

improvemen t capac i ty a s  a uni t  built in 1 9 7 8  and analyzes the co s t  to 

supply ga soline of the appropr ia te qual i t y .  Next the c o s t  to build 

and operate the fac il i t ie s  needed in 1 9 8 0  is calcula ted and the d i f f er ence 

in cents per gal lon cal cula t ed . These c o s t s  are based on s tandard co s t  

e s t ima tes for the indus try in 1 9 7 4 , correc ted for inf lation t o  1 9 7 8  ( 1 . 3 2 )  

and 1 9 8 0  ( 1 . 4 9 ) . The f igures hold f o r  modera te increases in produc t ion 

und er normal c ond i t ions . They do no t apply t o  increases provided by 

"her o ic ef f or t s "  such as might b e  required under a c rude sho r tage , 

wide spr ead s t r ike s , a transpor ta t ion cris i s , e t c . 

The c lear pool o c tane s ,  tha t is the o c tane numbers o f  the 

na t ion ' s  gasol ine pool if no metallic add i t ives are added , were obtained 

by distributing expec ted quan t i t ie s  o f  the lead under the lead phasedown 

regulations among d if f erent grades o f  gaso l ine . 

The o c tane o f  unleaded gasol ine wa s s e t  a t  9 2 . 3  RON , the 

expec ted value o f  r egular unleaded gasoline . The c lear o c tane o f  premium 

wa s s e t  a t  the same level and the requir ed l ead to br ing it to 9 8 . 9  RON 

wa s calcula ted from a lead suscep t ibility char t . The to tal o f  lead in 

premium was sub trac ted from the to tal expec ted for the pool to calcula te 

the amoun t available for  regular grade . If the c lear o c tane value for 
regular d e t ermined this way wa s lower than tha t assumed from tha t derived 

form DOE data , the lead in the regular wa s set  at the required value and 

the lead in premium adj us ted . The clear pool o c tane was assumed to be the 

volume we igh t ed average o f  the va lue s  for  the 3 grades . 
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Depart ment o f  Energy data for summe r 1 9 7 7  (E-4 ) and wint er 1 9 7 7 - 7 8  

(E-S ) , when analyzed in a s imilar manne r ,  showed the clear RON for 

re gular gaso line t o  have been 8S . 4  in the summe r and 86 . 2 in the 

winte r .  The summe r value was used as the base case t o  determine 

the extra p roce s s ing needs  to  p repare the ent ire slate o f  gasoline 

produc t s . The addit ional o c tane requ irement co s t  calculates  for the 

who le slate of produc t s  was d i s tributed over each grade in proport ion 

t o  the volume mul t iplied by the ad d i t ional c lear oc tane needed . 

The results are shown in Tab le E-l , along wi t h  th e amount s  o f  

the se cos t increases that would be allowed t o  b e  p as sed  through 

under the no ac t i on and gasoline t i lt altern atives and the amount s  

by whi ch these f i gures d i f fe r  from the full c os t . These latter  

f igure s are the  same for the  deregulation , d i f fe rential cont rol 

and unle aded control only al ternat ives . I t  i s  worth no t ing , although 

i t  has no s i gnif icance in further analysis , t hat the cost  d i f fe rence 

be tween leaded and un leaded gas o l ine in 1 9 80 is e s t imated at 2 . 3 0 

cen t s  per  gal lon , ab out the s ame as the 2 . 0 2 cen ts in 1 9 7 8 . 
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TABLE E- 1 .  COST INCREASES PER GALLON OF GASOL INE FOR OCTANE IMPROVEMENT I N  MOTOR GASOLINE (REVISED ) 

1000 
Added (a) 

Extra (b ) To tal (c ) U H f . Pass thru (d ) DH f .  From Pass thru (e ) 
Barrelsl Research Ref ining With From Al lowed-- Regular Allowed--
Calendar Octane Lead , Clear Clear Cos t ,  Lead , Regula r ,  N o  Ac t io n ,  (No Ac t ion) T il t ,  

Day Number g l gal RON RON ¢/gal ¢ / gal ¢ /gal ¢/&.al ¢ /gal ¢ /gal 

1 9 7 8  

Regu lar 3909 93 . 4  1 .  64 86 . 2  0 . 8  0 . 38 1 . 2 0 0 . 50 0 . 7 3  
Premium 8 1 1  98 . 9  2 . 50 92 . 3  6 . 9  3 . 26 4 . 51 3 . 31 1 .  70  1 .  20 2 . 50 
Unleaded 2656 92 . 3  92 . 3  6 . 9  3 . 2 6 3 . 26 2 . 06 1 . 14 0 . 64 1 .  6 7  
Total o r  

Weigh ted Avg .  7 3 7 6  93 . 6  1 .  20 89 . 0  3 . 6  1 .  70  2 . 30 0 . 86 1 .  2 7  

1980 Phasedown 

8 7 . 8  2 . 4  1 .  50 2 . 02 0 . 74 1 . 08 Regular 3168 9 3 . 4  0 . 9 3 
Premium 603 98 . 9  2 . 50 92 . 3  6 . 9  4 . 32 5 . 7 2 3 . 70 2 . 08 1 .  34 3 . 06 
Unleaded lli� 92 . 3  92 . 3  6 . 9  4 . 32 4 . 32 2 . 30 1 .  4 5  0 . 7 1 2 . 1 3 
To tal or 

Weight ed Avg . 7 5 4 3  93 . 3  0 . 59 90 . 4  5 . 0  3 . 1 3  3 . 4 6 1 .  20  1 .  76  

1 980 No Change in Lead 

Regular 3168 9 3 . 4  2 . 20 85 . 4  0 0 1 .  2 2  
Premium 603 9 8 . 9 3 . 45 9 1 .  5 6 . 1  3 . 5 7 5 . 50 4 . 28 
Unleaded 3 7 7 2  92 . 3  92 . 3  6 . 9  4 . 3 7 4 . 3 7 3 . 15 
To tal or 

Weighted Avg .  7543  9 3 . 3 1 .  20 89 . 3  3 . 9  2 . 28 2 . 95 

Difference With phasedown I . l6 ( f ) -0 . 24 (g ) 0 . 34 (f ) 0 . 0 7 (g ) 0 . 4 9 ( f ) 
1 980-1978  Without Ehasedown 1 . 11 1 . 09 
(a ) 
(b )

Rela t ive to 85 . 4  octane 

( c ) 
Includes 1 2 . 5% return on inves tment af ter taxes ; costs allocated propor tional to added clear RON and fraction of to tal gallons . 

Dif f .  From 
Regular 
(Til t ) 
¢/gal 

1 . 7 7  
0 . 94 

1 .  98 
1 . 05 

0 . 09 (g ) 

(d ) 0 . 50¢ per gram of Pb,  1 9 7 8 ;  0 . 56¢ , 1 980 

( )
No Return on Inves tment , 9% interest charge , 4 5% a l loca ted d i rectly and indirectly to gas o l ine . Al locat ion to grade as in footnote (b ) . e No Return on Inves tment ,  9% interes t charge , 4 2 %  gasol ine product ion �f ) Pool 

8 ) Unleaded vs . leaded regular 

tTl I w 





AP P E N D I X  F 





DOE/E L�/ 0 10 2/ 3 2  

Analysis 
M emorandum 

United States 
Ceparttnent of Energy 
Energy I nformati o n  Administration 
Washington , D . C. 

A N A L Y S I S  M E M 0 R A N 0 0 M 
AM/ES/7 9 - 1 2  

19 8 0  MOTOR GASOLINE SUPPLY AN D  DEMAND 

Prepared by 

Ercan Tukenmez 

Richard Farmer 

Rilda McD aniel 

Charles Everett 

Roward Wal ton 

- O f'ficas of Energy Source and Ose Analys is 

D eca�er 8 ,  19 7 8  

Ass is tant Adminis trator for App lied Analys is 
Ener�1 Information Adminis tra tion 



TAB LE OF CONTENTS 

P r e f ace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

E x ecut ive S ummary . .. � .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I n t rod uc t ion . • • • • •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Demand A s s umpt i o n s  and Pro j ec t io n s . . . . . . . . . . . . . . . . . . 

S upply  A s s ump t io n s  . . . . . . . . . • • . . • . . .  . . . . . . . .. . . . 

1 98 0  M o t o r Gaso l in e  S uppl y  and Demand B al ance . 

Concl us ion . . . . . . . . . . . . . . . . .. . . . .. . . . . . . .  � . »  • • • • •  . . . .. . . 

PAGE 

i 

1 

5 

6 

2 0  

3 1  

3 9  



i 
PREFACE 

Th e Ene rgy I n fo rm a t io n  Admin i s t r a t io n  und e r to o k  th is  s t udy 

of 1 9 8 0  mot o r  gaso l in e supply and demand at the request  o f  

t h e  Econom i c  Reg u l a to ry Adm in i s t r a t io n  o f  t h e  Depar tmen t 

o f  Ene rgy . It  was requ e s t ed by Appl ied A n al ys i s S e rv ice  

Reques t  ( AASR ) Numb er 7 9-ES -0 0 0 9 . Th i s  an alys i s  upd a tes  and 

expand s on a previous  E IA A n al ys is Memo r and um o f  the s ame 

n ame AM/ES /7 8 -1 9 .  

The aut h o r s  o f  th i s  pape r wish to acknowled g e  s ign i f ic a n t  

con tr ibut io n s  b y  D av id H u l e t t , B i l l  Mah e r , S co t t  A t k inson , 

Ter ry H iggin s , and Bob Re in s t e in fo r the ir ass i s t ance in  the 

prepar a t io n  o f  t h i s  repo r t . A s peedy and tho rough review 

by Phil  Ch ild ress , Dav id Montgomery and o th e r s  was g re a t l y  

apprec iated . S ec r e t ar i al a s s is t ance was )rovid ed by Mon ica  

Br ad l ey .  

Fo r fur th e r  in fo rm a t io n  please  con t act � 

Ch arl e s  G .  Evere tt , D ivision  D irec to r 
Oil and Gas A n al ys i s D iv i s i o n  
Off ice o f  E n e rgy S o urce A n alys is 
Room 4 4 4 7  
1 2th & Penn sylvan i a  Avenue , N . W .  
Wash ingto n , D . C .  2 0 4 61 
( 2 0 2 ) 6 3 3 -9 1 0 8  

Fo r copies o f  th i s  repo r t  con t ac t : 

Ene rgy In fo rmat io n  Admin ist r ation  C l e a r in gho use 
1 72 6  M S t reet , NW 
Room 21 0 
Wash ingto n ,  D . C .  2 0 4 61 
( 2 0 2 ) 6 3 4 - 5 6 9 4  
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E XECUTIVE S UMMA RY 

Th e 1 9 8 0  mo to r g a s o l i n e  s uppl y and d em and an a l ys i s  was  

und e r t ak e n  by t h e  E n e rgy I n fo rm a t i o n  A dm in i s t r a t io n  a s  

par t o f  i t s  co n t i n u ing  an alys i s  o f  t h e  sho r t - t e rm t r ends  

in pe t r o l eum prod u c t  s uppl y and  d em and . I n  t h i s  r epo r t , 

var ious  a s s ump t io n s  r eg a rd i ng 1 9 8 0  s uppl y  and  demand fo r 

mo to r gaso l i n e  !I a r e  add r es sed and the i r  e ffec t s  o n  t h e  m o t o r  

g a so l ine  s upply a n d  d emand b al an c e  a r e  an al yzed . 

The mo s t  impo r t a n t  o f  the s t udy a ss umpt i o n s  a r e  s umm a r i z ed 

b e l ow : 

• The range  o f  eco n o m ic g rowt h  
a s s ump t io n s  a r e  b r a c k e t ed by 
an o p t i m i s t i c c ase  w i th an  
ave r ag e  ann u al g rowth  r a t e  
fo r t h e  th r ee ye a r s , 1 9 7 8 -
1 9 8 0 o f  4 . 5 pe rcen t in  r e al 
GNP and a pes s im is t i c c as e  
w i th an  ave r ag e  g r owth r a t e  
o f  3 . 5 pe r cen t pe r ye a r . 

• Pha sed own o f  to t al al l owabl e 
g a so l i n e  poo l  con ten t o f  t e t r a­
e thyl l e ad to 0 . 5  g r ams p e r  
gal l o n  o f  g asol i n e  ( th e  E PA 
O c t o b e r  1 9 79  t a rge t ) wo u l d  be 
in e ff e c t  by 1 9 8 0 . 

• Oct an e  qu al i ty wou l d  b e  
m a i n t a ined a t  tod ay ' s  l evel s 
fo r e ac h  g r ad e  o f  gaso l in e . 

• No d ome s t ic  r ef in ing c apac i t y  
add i t io n s  o t h e r t h an those  
al r e ad y  a n n o u n ced or  comm i t t ed 
wou l d  b e  i n  u s e  i n  1 9 8 0 . 

I I  Moto r gaso l i n e  as  used i n  th i s  repo r t  incl udes  al l p r em urn 
and r egul ar , u n l e ad ed and l e ad ed g a s o l i n e , b u t  excl ud e s  av a t io n  
gasol�ne . 
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• Impo r t s  wil l pr ovide abo ut 3 0 0  
MB/D o f  the to t a l  g asol ine  s upp ly  
in  1 9 8 0 . Jan u a r y  th rough A ug u s t  
1 9 7 8  impo r t s  ave r aged 1 9 3 M B/D . 

• E f fec t s  o f  i n c r e a s �d a u t omo b i l e  
fl e e t  e ff ic iency app e a r  t o  l ead to  
co n s e rva t io n  of  be tween 4 3 0 , 0 0 0  
and 7 3 0 , 0 0 0  ba r r el s per  d ay o f  
mo to r g a so l in e  below t h e  d emand 
leve l s  wh ich  would be e s t imated 
from r ecen t t r ends . 

• Re t a il moto r g a so l in e  p r ic e s  w e r e  
a s s umed to  rema i n  co n s t an t  i n  
r e a l  t e r m s  ove r t h e  fo r ec a s t  
per iod . Th is , i n  fac t , h a s  been  
the  c ase  fo r the l as t  fou r  ye a r s . 

The concl us io n s  o f  t h i s  an a l ys i s  c a n  be  s t a ted i n  s ummary 

fo rm . Fo r 1 98 0  mo t o r g as o l ine consumpt i o n  i s  p ro j ected to  

r ange from 7 . 5 8 MMB/D to 7 . 9 6  MMB/D d e pend i n g  o n  the l evel 
. . 

o f  economic act i v i ty and the  exten t o f  improveme n t  i n  the  

fuel  e f f i c iency of  the  a u t omo b il e  f l ee t . Recen t d a t a  ind i c a te 

th a t  a u t omob il e s  d o  n o t  pe r fo rm a s  wel l o n  the  r o ad as  t hey 

do in t h e  E nv i ro nmen t al P ro t ec t io n  A g e ncy ( EPA ) g a so l i n e  

eco nomy t e st s . Acco rd ing l y ,  a r an g e  o f  m e a s u r e s  o f  fuel 

e f f ic iency o r  wh at we w il l  gen e r al l y re fe r t o  a s  co n se rv a t io n , 

are  presen ted b elow . Depe n d ing o n  the s t a te o f  t h e  economy , 

low l evel s o f  co n s e rva tio n ass umed h e r e  i nd i c a t e  a r ange o f  

1 9 8 0  co n s umpt ion  leve l s  wh ich vary from  7 . 8 8 to 7 . 9 6 MMB/D . 

W i t h  h igh co n s e rva t io n  t h e  l evel s a r e  from  7 . 5 8 to 7 . 6 6 MMB/D . 

On e r ec e n t  econom ic pro j ec t io n  ( " Re c e s s i o n  A h e ad : New 

Fo r ec a s t  S umm a r y "  by O t t o  E c k s te in , Da t a  Reso u r c e s , I nc . 

publ ished November 3 ,  1 9 7 8 ) b ased o n  r ec e n t  Adm in i s t r a t i o n  
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act i o n s  t ak e n  to  s t r e n g t h e n  the v al ue o f  the d o l l a r ,  i s  fo r 

l ower  eco nomic  g r owth t h a n  even the l o w  l evel r e p r e s e n t ed 

by the pess im i s t i c  g rowth c ase  in t h i s  a n a l ys i s . H e n c e , 

there  i s  pe rh aps some j u s t if icat io n  fo r co n c en t r a t ing  o n  the 

pe s s imis t i c  c as e . Fo r that  c ase , g as o l i n e  c o n s u mpt i o n  i s  

p r o j ected t o  b e  be twe en 7 . 5 8 and 7 . 8 8  MMB/D w i t h  al t e r n a t ive 

c o n s e rva t i o n  a s s u mpt io n s . 

With  1 9 8 0  co n s u mpt i o n  o f  mo t o r  g asol i n e  a t  t he s e  pro j ec t ed 

l evel s , th e r e f in ing  i nd u s t ry w il l h ave  t o  t a k e  c e r t a i n  act io n s  

t o  i n c r e a s e  s uppl i e s , p ar t icu l a r l y  to  o ff s e t  the effec t s  o f  

the sh arp ph a se-down o f  o c t ane- inc r e a s ing  l e ad add i t ive s . 

Und e r  autho r ity o f  the  Cl e an A i r A c t , the  E PA h as r u led t h a t  

l e ad m u s t  b e  ph a s ed o u t  o f  u s e . Howeve r , a s  a r e s u l t o f  the  

spe c i f i c  appe al s by r ef i n e r s  the EPA h as somewh a t  r el axed 

i t s  sched u l e  a t  d if f e r en t po i n t s  in  t ime wh i l e  m a in t a in ing  

the  end  sched u l e  t a rge t of  . 5  g r ams  o f  l e ad per  g al l o n  by  

O c tobe r 1 9 7 9 . Th i s  t a rge t l evel  r e fe r s  to to t al g a s o l i n e  

s o l d  d iv i d ed b y  t o t al l e ad u sed . Th u s , wh i l e  the  EPA i s  

expec ted to pe rmi t  l e ad to b e  added t o  t h e  c l e a r  ( fr e e  o f  add i ­

t ive s ) g aso l in e  poo l  a t  the r at e  o f  a b o u t  1 . 2  gr ams p e r  g al l o n  

th rough mos t  o f  1 9 7 9 , t h e  ind u s t ry w il l b e  r eq u i r ed t o  reduce  

th a t  l evel to  abo u t  0 . 5 g r am s  per  g a l l o n  by O c t o be r . Th i s  

act io n  puts  p r e s s u r e  o n  down s t r e am r e f i n e ry un i t s  wh ich  m a k e  

h igh o c t ane  c l e a r  poo l  g asol i n e . Th e e s t imated e ffect o f  

t h i s  ph ase-down i s  a red u c t io n  o f  po s s ib l e g a so l in e  o u tp u t  

by abo u t  5 0 0  tho u s and  b ar r e l s  p e r  d ay i n  1 9 8 0 . 
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Th e r e f in ing ind u s t ry may inc r e a s e  g a so l i n e  s uppl i e s  by 

� in c r e a s ing  cap ac ity u t i l i z a t io n  r at e s  o f  d own s t r e am un i t s  �/ 

to l evel s t h a t  a r e  h ighe r t h a n  the  no rm a l  ind u s t r y pr ac t ice , 

us ing m an g a n e se add i t i ve s  in l e ad ed g r ad es  a s  perm it t ed by the 

EPA , and s omewh a t  r ed uc ing the  oct an e  r a t i n g  o f  some or  al l 

o f  the g a s o l ine  g r ad es th�y p ro d uce . 

�/ S uch as al ky l a t io n , r efo rm in g , a nd c r ac k i n g  wh ich  upg r ad e  
t h e  oct ane qual i t y  o f  bl end ing compo n en t s  fo r g a s o l i n e  a f t e r  
the i n i t i a l  d is t i l l a t io n  p r o c es s . 
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INTRODUCTION 

Th ree  ma j o r  f ac to r s  h ave c a u s ed t h e  U . S . r � f i n ing  ind u s t ry 

to fac e  compl e x  cho i c e s  c o n c e r n ing i t s c ap a b i l ity to  s upp l y  

acce p t abl e mo to r fuel s a t  accept abl e  p r ices in  th � n e a r  term : 

1 )  u n ce r t a i n , b u t  pos s ib l y  i n c r e a s ing d em an d  fo r a l l  g aso l in e , 

2 )  r ed u c t io n  i n  t h e  l evels o r  el imin a t io n  o f  oc t an e  add i t ive s 

al l owab l e  i n  g as o l i n e , and 3 }  con s id e r ab l e  s h i f t s  f rom p r ev io u s  

tr end s  i n  t h e  U . S . au tomo b il e  f l e e t  e f f i c iency and o c t an e  

requ i r emen t s . Th i s  wo r k  was  und e r t a k en to  h e l p  und e r s t and 

the r ange o f  u n ce r t a i n ty wh ich t h e s e  t h r e e  o ften  o ff s e t t ing 

o c c u r rences  h ave on  t o t al g aso l in e  con s ump t i o n  and the  deman d s  

t o  b e  pl aced o n  o c t an e-enh an c ing r e f i n e r y  un i t  o pe r a t io n s . 

Th e an al ys i s  uses  two a n al yt i c a l  t o o l s  ava i l abl e  to the E IA : 

t h e  S ho rt -Te rm P e tr o l e um P r od u c t  Demand Fo r ec as t in g  Mod e l  

( S TPPDFM ) f o r  p ro j ec t i o n s  o f  moto r g asol ine  d emand t h r o ugh 
-

1 9 8 0  and t h e  R e f in e r y and Pe trochem i c a l  Mod e l ing Sys tem ( RPMS ) 

fo r pro j ec t io n s  o f  d ome s t i c  r ef i n e r ies ' moto r g aso l i n e  s up p l y  

c a p ab il i ty th r o ugh  1 9 8 0 . I n  t h ; s  an alys i s  t h e  S TPPDFM i s  u s ed 

to e s t imate fut u r e  mot o r  g as o l ine d emand b ased o n  al t e r n a t e  

a s s umpt io n s  abou t  eco n om i c  growth and  a u t omo b i l e  fuel  e f f i c i e n c i e s . 

Next , the r e f i n e ry model i s  u sed to e v al uate the c ap ab il ity o f  

dome s t ic r e f i n e r s  t o  s upp l y  the p ro j e c t ed demand l evels . Wh il e 

no t a t t empt ing to s pe c i fy wh a t  s teps t h e  r e f in ing ind us t ry 

wo u l d  t a k e  to en s u r e  adequ a t e  s uppl i e s , o r  i n  wh a t  o rd e r , t h e  

an a l ys i s  d o e s  d e s c r ibe seve r al impo r t an t  o p t i o n s  ava il ab l e  

to the  ind u s t ry t o  e x t end s uppl i e s . 
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DEMAND ASS UMPTIONS AND PROJECTIONS 

The eval u a t ion o f  moto r g a s o l in e d em and  t h r o ugh 1 9 8 0  p r e sen t ed 

in th i s  An al ys is  Memo r an d um i s  b ased o n , ( 1 )  d em and p ro j e c t i o n s  

d e r ived f r om t h e  D e p a r tme n t  o f  E n e rgy ' s  S h o r t -Te rm P e t r o l e um 

Product Dem and  F o r ec ast ing  Mod e l  ( STP PDFM ) ,  and ( 2 )  con s e r v a t i o n  

impact s  due  t o  new veh icl e f u e l  e ff ic iency s t and a r d s  d e r ived 

from the Light  D u t y  Veh i c l e  Fuel  C o n s umpt i o n  Mod el ( LDVFCM ) .  

Th i s  sect ion p r ov ide s b r i e f  d e sc r i p t ion s o f  t h e s e  two mod e l s , 

maj o r  assumpt i o n s  o f  the an al ys i s , and m aj o r  r e s u l t s . 

Demands are  e s t im a t ed und e r  the a s s ump t i o n s  o f ,  ( 1 ) th r e e  

l evels  o f  mac ro ec o n o m ic g rowth , and ( 2 )  two l evel s o f  c o n ­

serva t io n  due  to n e w  veh i c l e  f u e l  e f f i c iency s t and a rd s . Th i s  

r e s u l t s  in a r ange  af d em and e s t i m a t e s  wh ich  cove r r e ason ab l e  

l im its  fo r fut u r e  l evel s o f  g a so l in e  demand . 
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S h o r t -Term P e t r o l eum P roduct  Dem and F o r e c a s t i n g  Mod e l  
( STPPDFM ) 

Th e S TPPDFM i s  an econome tr ic mod e l  wh ich e s t im a t e s  d emand s  

f o r  e ight  r ef in ed pe t r o l eum prod u c t s  qu a r t e r l y  fo r a t h r e e  

ye ar ho r i zon i n  e ac h  o f  the five P e t r o l e um Adm in i s t r at ion 

for  Defen se  D i s t r ict s . The mvd el con s i s t s  o f  equ a t io n s  

fo r e ac h  prod u c t  wh ich r e l a t e  t h e  d emand fo r th a t  p roduct 

to key econom ic and we a t h e r var i ab l e s  shown to  infl ue n c e  

d emand . I n  the c u r r en t  mod e l  ve r s ion , t h e s e  r e l at io n s  h ave  

been s t at i s t i c al l y e st im at ed b ased  o n  h i s t o r i c al d at a  fo r 

the per iod 1 9 70 t h rough  1 9 7 6 . A s  an exampl e ,  the  key var iabl e s  

iden t i fied in the g as o l ine d emand equ a t io n  a r e : 

• u . s . popul a t io n  ( a  p r o xy 
fo r t h e  n umbe r o f  poten t i al 
d r i ve r s ) 

• r e a l  n at i o n al income 

• produ c t  p r ice ( r egul a r  l e ad ed 
g a so l in e  at f u l l  s e rv ice  
o u t l et s ) 

By u s ing p ro j ect i o n s  o f  f ut u r e  l evel s fo r these  v ar i ab l e s  

i n  t h e  d emand equ a t ion s , t h e  mod e l  gen e r a t e s  e s t ima t e s  o f  

fut u r e  pet r o l eum prod uct d em and s . Fo r t h i s  a n a l ys i s , p r o -

j ec t ion s o f  mo s t  fut u r e  mac r o e co n om ic act ivity wer e o b t a ined  

from  Data  Re s o u r ce s , I n c . ( DR I ) .  Th e se incl ude r eal 

n a t io n al in come , GNP pr ice defl a to r , product pr ices , index 
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o f  n a t io n al e l ec t r i c powe r gen e r a t io n , ind e x  o f  n a t io n al 

chem ical  ind u s t r y  o utput , and fed e r al gove rmen t p u r c h a s e s  

fo r n a t io n al de fense . Th e s e  var i ab l e s  fo r t h e  mo s t  p a r t a r e  

r equ i r ed fo r t h e  non-g a so l in e p r o d u c t  p ro j ect ions . 

DRI ' s  p r o j ec t io n s  fo r e ach o f  the s e  var i a b l e s  ar e d e t e rm in ed 

as par t o f  the i r  mac ro e co no m ic s imul a t i o n s  o f  the Un i ted 

S t a t e s . The se s imu l at ions , run  mon th l y  fo r s h o r t - t e rm 

p r o j ections  and qua r t e r l y  f o r  long-term p ro j ec t io n s , a r e  

b a sed o n  al t e r n a t ive a s s ump t io n s  abo ut  f u t u r e  eco no m ic 

pro spec t s .  Th e popu l a t io n  p r o j e c t i o n  is  not infl uenced 

by the economic  e n v i ro nmen t . 

Econom ic A ss u mpt io n s  

P ro j ec t io n s  o f  t h e  demand fo r mo to r gaso l in e  u sed in  

th i s  an al ys is a r e  b as ed upo n thr ee mac ro economic  

scen ar io s  r an g ing from opt im i s t i c  to pes s im i s t ic fo r 

fut u r e  econom ic g rowth . II Th e p r incipal ene rgy deman d 

fac t o r s  imbedded in  these  fo r ec a s t s a r e  l i s t ed in  

Tab l e  1 .  

Fo r t h i s  an alys is the a s sumpt i o n  was mad e  t h a t  p roduct 

p r ice s would r emain  co n s t an t  in  r e a l  t e rms . The a s s u mpt ion 

th a t  pr ices w il l r is e  o nl y  in  acco rd ance w i th the r at e  

o f  in f l a t io n  appe ar s w i t h in t h e  bound s o f  recen t h i s to r ic al 

�I DRI ' s  OPT I M 0 5 2 5 , CONTRO L 0 5 2 4  and PES S I� 0 5 2 4 , r espec t ive l y . 
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TA B LE 1 

PRINC I PA L  A S S UMPTIONS UNDERL YING TH E PETROLEUM 
PRODUCT DEMAND FORECASTS 

Re al GNP : A n n u al G r owth r ate ( % )  

OPTIM  
CONTROL 
PES S IM 

GNP Defl ato r ( in f l a t io n  r a t e  i n  % )  !/ 

OPTIM 
CONTROL 
PES S IM 

Re al Nat ion al I n come 
( growth r at e  in % )  !/ 

OPTIM 
CONTROL 
PESS IM 

I ndex o f  Chemic al I nd u s t ry Act i v i ty �/ 

OPTIM 
CONTROL 
PESS IM 

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

!! Measu red from m id-ye a r  to m id-ye ar . 

�/ M id-ye ar  val ue . 

1 9 7 8  1 9 7 9  1 9 8 0  

4 . 4 
4 . 0  
3 . 1 

6 . 2 
6 . 6  
6 . 9 

5 . 4 
5 . 0  
3 . 8 

1 .  9 2  
1 . 9 2 
1 . 8 8 

4 . 0  
3 . 6  
2 . 6 

5 . 6  
6 . 2  
7 . 0 

4 . 0  
2 . 7 
1 . 5  

2 . 1 0  
2 . 0 4 
1 .  9 8  

5 . 0 
4 . 8  
4 . 8  

6 . 0  
6 . 5  
7 . 4  

5 . 2  
5 . 0  
5 . 1  

2 . 3 0 
2 . 2 3 
2 . 1 7 
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o b s e rvat io ns . Fo r e x ampl e , F ig u r e  1 shows r ec en t  t r ends  

fo r the  p r ic e  of  l e ad ed r eg u l a r  g aso l i n e  a t  full  s e r v i c e  

o u t l ets . Th i s  shows r el at ive l y  co n s t an t  r e al p r ice s ove r 

the l ast  fou r ye a r s . Th e r e  i s  a pos s ib il ity o f  mod e s t  

pr ice inc r e a se s  in  t h e  p r ice o f  gasol in e ove r t h e  n ext 

few ye a r s  d ue to the r ec e n t  DOE n ti l t n  p r o po s al wh ich a l lows 

r e f i n e r s  to a l l o c a t e  inc r e a sed prod u c t ion cost s to  g a s o l i n e  

p r ices  o n  a g r e a t e r  th a n  pro  r at a  vol umet r ic b as i s  a n d  a l s o  

al lows r e t a il e r s  to  inc r e as e  p r ices . 
.;-� 

C o n s ervation  E s t im a t e s  

The e s t im a t e s  o b t a ined from the  S TPPDFM do  no t c a p t u r e  

st r u c t u r al . changes  i n  d emand wh ich we r e  n o t  o b s e rqed d u r ing 

the per iod ove r  wh ich the mod �l was e s t im a t ed . S uch a 

s t r u c t u r al change i s  expe cted to o cc u r  d ue to the m an d a t ed 

new c a r  e f f i c i ency s t and a r d s  set  f o r th in  th e Ene rgy 

Pol icy and Con s e r v a t i o n  A ct . The se s t and a r d s  w il l  l e ad 

to g r ad u ally , b u t  s ign i f i can tly  incr e a s ing a u tomo b i l e  

fleet  e f f i c ienc i e s  tha t a r e  n o t  embod i ed in  the economet r ic 

e s t imates  o f  the S TPPDFM . Ove r the pe r iod o f  t im e  the 

STPPDFM was e st imated , the automo b il e  f l e e t  e ff i c iency 
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RETA I L  GA S OL I NE P R I C E 
( LEADED R EGULAR AT PULL SER V I C E O U T LETS ) 

la ·  

• 

--______________ � lsn· 
CD..IJIRS 

.�------r_------�--------�----------------� 
.. 1IQ 

SOURCE : DOE Monthly Energy Review' .. 1978 point estimated from data 
for the first three quarters . 

19 73 
19 74 
19 7 5  
19 76 
19 77 
19 7 8  

Nominal 
39 . a . 
5 2 . 8  
5 6 . 2  
5 8 . 7  
6 2 . 6  
6 6 . 0  

Constant ( 72 )  
36 . 7  
4 5 . 7  
43 . 7  
4 3 . 1  
4 3 . 2  
4 3 . 1  
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w a s  e s s en t i a l l y  c o n s t a n t  a t  app ro x i m a t e l y  1 3 . 6  m i l e s  pe r 

gal l on . To c o r r ec t  for  t h i s  l im i t a t i o n , t h e  demand 

f o r e c a s t s  pr oduced by t h e  STPPDFM are  ad j u s t ed down w a r d  

b y  e s t imates  o f  con s e rva t io n  o b t a i n ed f rom t h e  L ight  Du ty 

Veh i cl e F u e l  Co n s umpt ion  Mod e l  ( LDVFCM ) .  !/ 

The LDVFCM i s  a s t ru c t u ral model wh ich d e r ives fuel  

co n s umpt i o n  t ram p a s t  and  pro j ected c h a r ac t e r i s t i c s  of  th e 

veh i c l e  f l ee t . Th e s e  ch a r acte r i s t i c s  a r e :  ann u a l  new 

veh icl e reg i s t r a t ions , s c r appage r a t e s , veh icl e m il e s  

t r avel ed per v in t age c ar ye a r , n ew veh i c l e  ave r age  

fuel  econom i e s  a s  de t e rm i ned t h rough  EPA t e s t  proced u r es , 

and on-ro ad m i l e s  pe r gal l o n  ( mpg ) d i sc o u n t  f acto r s  wh ich  

acco u n t fo r in-use  d r i v i n g  cond i t ions , t h e r eby r ed u c i n g  

fuel economy b e l ow t h e  EPA  t es t  val ue . Th ro ugh a s e r i es o f  

acco un t in g  compu t a t ions , t h e  f l e e t  veh i c l e m i l e s  t r ave l ed , 

th e mpg o f  the fl ee t ,  and t h e  flee t fuel c o ns u mp t i o n  a r e  

d e r i ved . I n  add i t ion , est i m a t e s  o f  d i esel i z a t io n ( th e  

in c r eas i n g  u s e  o f  d ie s e l  fuel  i n  p as s e nge r c ar s  and l ight 

d uty  t ru c k s ) are al s o  o b t a i n ed . Th e LDVFCM est ima t e s  t h e  

4 /  Fo r a desc r ipt i o n  o f  the  mod e l  see  L i a h t  Dutv Ve h ic l e  
Fue l  Con sum�t i o n  Mod el  Apr il 28  1 9 7 8 ; -Energy-and- - - -- -

- - - - - - - - - - -�r- - - - - - - - - ' , 
E n v i r o nmen ta  A n a l ys i s , I n c . 
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c o n s ump t io n  o f  mo to r g a s o l i n e  and  d i es e l  f u e l  by p a s s enge r  

c a r s  a nd l ig h t  t ru c k s  a nd v a n s . Th ese  veh i c l e s a r e  s u b j ect  
, 

to  t h e  s t an d a rd s  s e t  fo r t h  i n  t h e  E n e rgy Po l i cy a n d  Co n s e r -

va t io n  A c t . 

Th e p r o c ed ur e  fo r ad j us t i n g  t h e  d em and fo r ec a s t s  p rov ided 

by th e STPPDFM is to ru n the LDVFCM u nd e r  two scen a r ios . 

One  scen a r io s imu l a t e s  t h e  cond i t io n s  o f  t h e  S TPPDFM whe r e  

t o t a l  f l e e t  e f f i c i e ncy i s  h e l d  co n s t an t a t  1 3 . 6  mpg . Th e 

oth e r  scen a r io i s  r un und e r  the  a s s umpt i o n  t h a t  n ew veh i c l e  

fuel  e f f i ci ency s t and ard s a r e  me t , imp l y i n g  a n  i n c r e a s e  o f  

ove r a l l  veh i c l e  flee t e f f i c i en cy ove r t ime . Th e d i ff e r ence 

in  to t a l  fuel  c o n s ump t io n  b e twe e n  t h e s e  two s c en a r i o s  is  an  

e s t imate of  the con s e rvat i o n  s av in g s  d ue to  t h e  n ew veh i c l e  

f u e l  e f f i c i en cy s t and a rds . The s e  s av i n g s  a r e  t h e n  s u b t r a c t ed 

from the d emand f o r e c a s t s  d e r ived from the  S TPPDFM . In  J 9 8 0 ' 

t h e s e  co n s e rva t io n  s av ings  amo u n t to  b e tween 4 3 0 , 0 0 0  a nd 7 3 0 , 0 0 0  

b a r r e l s  p e r  d ay ,  d epend i n g  o n  t h e  o n - the - ro ad e ff i c i e n cy a s s ump-

t io n s  d e s c r ibed in the nex t sect io n .  I n c r e ased  d i e s e l  fuel  

u s e  b etwee n  the two runs  of  t h e  LDVFCM a r e  al so s u bt r acted 

from th e gaso l i n e  r equ i r emen t s  b u t  are add ed t o  th e d i st i l l at e  

es t imates  from the  S TPPDFM . I n  1 9 8 0 , t h i s  i n c r e ased d ie s e l  

u s e  i s  rel a t i vely i n s ign i f i c an t , o n  t h e  o rd e r  o f  3 5 , 0 0 0  b a r r el s 

pe r d ay .  
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EPA Te st Vs . On -Ro ad New Veh icl e F u e l  E c o n omy 

Th e e x i s t i n g  and fut u r e  r el a t i o n s h ip between  E PA t e s t  and 

on-ro ad fuel  eco n o my o f  n ew veh i cl e s  i s  a facto r th at  

in t roduces  a s ign i f i c an t amo u n t  o f  u n ce r t a in ty i n t o  t h e  

e s t ima t ion o f  ene rgy cons umpt io n in  t h e  t r an spo r t a t io n  secto r .  

The LDVFCM c al cul a t e s  ene rgy con s ump t io n  u n d e r  t h e  a s s umpt ion  

th a t  there  w il l  b e  a d eg r ad a t io n  b e tween fue l  economy t e s t s  

on  n ew veh i c l e s  and act u a l  o n -ro ad e xpe r ie n ce . B a sed o n  t h e  

ev idence to  d a te , t h e r e  i s  a s ign i fican t d i f f e r ence  betwe e n  

on-ro ad pe r f o rm a n c e  and t h e  EPA t e s t  r e s u l t s . �/ Howeve r ,  t h e r e  

i s  uncert a in t y  a s  to  th e p r ec i s e  amoun t o f  th i s  deg r ad a t io n . 

Fo r t h is  a n al ys is ,  d eg r ad a t ion r el a t i o n s h ips  d e t e rm in ed f rom 

exper ience o n  s e l e c t ed s ampl e s  o f  ' mod el  ye a r  1 9 76 and  1 9 7 7  

automo b i l e s  we r e  u sed . F igure 2 sh ows a g r aph o f  t h e s e  two 

r el a t io n sh ips . A s  an e x ampl e ,  1 9 7 6  veh icl e s  w i t h  EPA te s t · 

r e s u l t s  o f  25 . 0  mpg a r e  e s t imated to pe r f o rm a t  20 . 8  mpg 

and 1 9 7 7  veh i c l e s  a t  1 9 . 2  mpg . Th e tes t r e s u l t s  ar e b a s ed 

on r eco r d s  from l arge automo b i l e  fleet s .  �I 

�/ S e e  McNu t t , B a r r y  e t . al . , �_���E�£���� _q�_���l_�£����� 
����l��_�£��_���_!���� _����£���!_��=q�� �!E�£���£��_!�Zi= 
l�ZZ_����l_!��£_��£�L F eb r u a ry , 1 9 7 8 . 

61 Th e 1 9 76 r e l a t io n sh ip i s  b a sed o n  o b s e r v a t io n s  o f  1 3 8  
dif fe r e n t  c ar mod el /eng in e type comb in a t io n s  wh i l e  t h a t  
fo r t h e  1 9 77 a u t omob i l e s  cove r ed 5 8  comb i n a t io n s . 
Th e e s t imated r el a t io n sh i p s  a r e : 
Mod el Ye a r  1 9 7 6 : O n - ro ad mpg = 0 . 74 x EPA Te s t  rnpg + 2 . 3 2 
Mod el  Ye a r  1 9 7 7 : O n - ro ad mpg = 0 . 6 5 x EPA T e s t  mpg + 2 . 9 8 .  
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I f  i t  i s  ass umed t h a t  t o t a l  veh icl e m il e s  ar e i n s e n s i t ive 

to the seve r i ty o f  t h i s d eg r ad a t io n , t hen  s ign i f lc an t  

Nar i a t ion s i n  veh icl e fuel  co n s ump t io n  w i l l o c c u r  when 

d if fe r en t  deg r ad a t io n  rel a t i o n sh ips are  used  in  the LDVFCM . 

Demand P ro j ec t i o n s  

Tab l e  2 sh o ws the  r ange  o f  mot o r  g asol ine d emand fo r ec a s t s  

fo r the t h r e e  macroeco nomic and two c o n s e r va t i o n  scen a r io s  

a s s u m in g  con s t an t  r e al  p r ic e s . Th e f i r s t  a nd l as t  v al ue s  i n  

e ach  col umn r e p r e sen t t h e  e x t reme c ase s i n  e ac h  ye a r . Opt imi s t ic 

mac ro econom ic a ss umpt i o n s  c omb ined w i th l o w  c o n s e rva t i o n  e st im a t e s  

p r od uce t h e  h igh end o f  t h e  r ange , wh il e pe s s im i s t i c  m ac roeconomic 

ass umpt i o n s  comb ined with  h igh c o n s e r va t io n  s av in g s  p rod uce  

the  low end  of  th e r ange . F ig u re 3 shows  a g r aph of  these  demand 

p r o j ectio n s , as  wel l a s  the h is to r ic al d at a  for the  p e r iod 1 9 7 2  

to  1 9 7 8 . 

Tabl e 3 pr esen t s  t h e  con s e r v a t ion and d ie s e l i z a t i o n  e s t imat es 

d e r ived from the LDVFCM wh ich we r e  u s ed to  ad j us t  the demand 

fo rec a s t s  p rod uced by t he S TPPDFM . 
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TAB LE 2 

MOTOR GASOLINE DEMAND ESTIMATES 
1 9 7 8-1 9 8 0  

( MB/D ) 

M acroeco n om i c  
Fo rec ast/Level 

E s t imat ed o f  C o n s e rvat ion : A c t u a l  -------- - ---- - --- ----------- ----- - -- - - -. !,977  �/ !.�I� �/ 1 9 7 9  1 9 8 0  

OPTIM 
Low C o n s erv a t i o n  71 7 6  73 9 5  7 7 6 9  

H igh Co n se rvat ion  7 1 7 6  73 9 5  7 5 0 9  

CONTROL 
Low C o n s e rv a t i o n  7 1 7 6  73 95  77 4 0  

H igh Con s e rvat io n 7 1 7 6  73 9 5 7 4 8 0  

PES S IM 
Low C o n s e r v a t i o n  71 7 6  73 9 5  76 9 7  

H igh Con s e rvat ion  7 1 76 7 3 9 5  7 4 3 7 

�/ S o u r ce : Mon t h l y  E n e rgy Rev iew , E IA . 

�/ Based o n  1 0  mon th s  p r el im in ary d a t a  f rom E IA .  
S e e  footno t e  to F igure 3 fo r a fur th e r  expl an a t io n . 

--- -

7 9 6 2  

7 6 6 2  

7 9 2 8  

7 6 2 8  

7 8 8 4  

7 5 8 4  
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D O M E S T I C  MO TO R G A S O L I N E D EM AN D 
• H { S1  rORt:t'HS! 

ACTUPL . 

. �--------�--------�----------�--------�--------� 
1171 

* Actua� data were taken from the DOE Monthly Energy Review . 
The 19 78 point was es timated from data for the first three 
quarters by proportionment to comparab le 19 7 7  data as follows : 

MB/p 
3 Quarters 
PUll Year 
Ratio 

1977 

7 , 15 7  
7 , 17 6  
1 , 0 0 3  

197 8  

7 , 3 7 5  
7 , 3 9 5 ( es t .  ) 
( s ame )  



1 9  

TABLE 3 

RANGE OF MOTOR GASOLINE CONS ERVATION ESTIMATES 
1 9 79-1 9 8 0  

( MB/D ) 

�������-��������� �/ 

Low Co n s e rva t io n  �/ 

H igh Co n s e rv a t i o n  s/ 

Incre ased Di s t i l l ate 
Consumpt i o n  Due to 
D i e se l i za t ion  

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

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

1 9 7 9 1 9 8 0  

25 0 

5 1 0 

1 5  

4 3 0  

7 3 0  

3 5  

a/ These est imates  d if f e r  f rom  tho se u sed in the  E IA A n a l ys i s 
Memo r andum ( AM/ES /7 8 - 1 9 )  M Mo t o r  Gasol in e S uppl y and Demand 
th ro ugh 1 9 8 0 , �  A ugus t 1 9 7 8 . Th e e ar l i e r  conse r v a t ion 
e s t imates  cor respond to the h igh co n s e rv a t i o n  case , but we re 
b ased on  h igher automob i l e  s al es and p ro j ected h ighe r ave r age 
new car EPA-test  m i l e age . 

b/ B ased o n  the rel a t i o n s h ip between E PA-test  a nd o n - ro ad 
fuel eco nomy devel o ped f rom the expe r ience o f  1 9 7 7  model 
yea r- aut omo'b i l es . 

c/ B ased on the rel a t io n s h i p  between E PA-test  and o n - r o ad 
fuel economy devel oped from  the  expe r ience o f  1 9 7 6  mod el 
yea r  automo b il e s . 
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S UP PL Y  A S S UMPTIONS 

The supp l y  an alys i s  eval u a t e s  t h e  a b i l ity o f  th e dome s t i c 

refin ing ind us t ry t o  mee t the p ro j ected dem ands  f o r  l eaded 

and unl e aded gaso l ine in 1 9 8 0 . In th i s  an a l y s is , a c om­

pos i te o . s . r e f in e ry mod el was used to  e s t imate the po ten t i al 

supply o f  mo to r gaso l in e , give n  th e con s t r a in t s  o f  p r o j ected 

demands , c ap aciti es , p roduct qual i t i e s  and EPA l e ad l evel 

rest r ict ions . 

Th i s  methodo l og y  develops  est imates  o f  r e f in ing capacity 

r equ i r ements fo r supply ing the fo recast  demand fo r mo to r 

gasol ine g iven d if f e r e n t  a ssump t i o n s  o n  r e f in e ry o pe r a t in g  

cond i t ions . These  e s t im a t e s  o f  c apac i ty r equ ireme n t s  a r e  

then -comp a r ed � ith p ro j ections  o �  avail abl e  r efin in� c ap acity . 

Any p o ten t i a l  c ap ac i ty sho r t f al l s  a r e  subsequently  ident if ied 

and u sed to  est im a t e  poten t i al gasol ine supply und e r  e ach s e t  

o f  a ssumpt ions . 

Th is  s ec t io n  f i r st p rovides a b r ie f  descr ipt i o n  o f  the 

gaso l in e  p rod uct io n  p rocesses . Next , g aso l in e  p roduct ion 

a s  impacted by the res t r i ct io n s  propo sed by the  Environme n t al 

Protection Agency o n  th e use o f  octane boo s t ing add i t ive s 

is  d iscussed . " And f in a l l y ,  a b rief d es c r ipt ion o f  the mod el 

wh ich was used to an alyz e domest i c  ref in in g  act i v i t ies , and 

spec i f ic assumpt i o n s  m ad e  a re p resented . 
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Gaso l �n e  s upp l y  e s t im a t e s  from  a l t e r n a t e  r ef in e r y s :m u l a t io n s  

a r e  p r e se n t ed � n  t h e  " fo l l ow i n g  s e c t �on  o n  t h e  1 9 8 0  suppl y 

and d emand b al an c e . Th a t  s e c t io n  a l so  p r e s e n t s  a d is c u s s io n  

o f  the po t en t i al supp l y  e n h ancemen t s  r e s u l t in g  f r o m  ad j us tme n t s  

t o  refinery c apac ity u t i l i z a t i o n  r at e s , use  o f  a l l owed octane  

boo s t ing add i t ives , and a c e r t a in amoun t o f  oct an e qu a l ity 

red uction . The base case  d e s c r ibed h e r e  i s  not  presen ted , 

however ,  as  a "mo s t  l ik el y "  s ituat i o n , but  rathe r as a l o g i c al 

d epa r t u r e  po int fo r eval u a ting  the po t e n t i al c o n t r ib ut i o n  to  

gasol ine s upply o f  seve r al p roduct io n str a teg i e s  wh ich m ay 

b e  pur sued by the  ref in ing ind u s tr y . 

Refi� in g  C apac i ty R equ ireme n t s  

Gaso l in e  d eman d  c an b e  s a t i s f i ed b y  d ome s t i c  r ef i n e ry o utpu� , 

impo rt s , and , in th e sho r t - run , by inve n t o r y  d r awdowns . Th i s  

an alys i s in it i a l l y  a ss u me s  a rest r ict ive p roduct i o n  env i r o n -

ment e I�po rts are  assumed con s t an t  a t  a r e l a t ivel y  h igh but 

fe a s ibl e l evel  and inven t o r ies ar e n o t  buil t up o r  d r awn down 

o n  an ann u al b a s is . 

1 .  ��o l ��Ma���ac�ur in q  Pr££!��!�_- A r ef in e ry con s i s t s  

of  a number o f  processes  fo r separ atin g , ch ang ing and bl end ing 

crude o il compo nents . As descr ibed b e l ow ,  pr incipal r ef ine ry 

p roces s ing o pe r a t i o n s  wh ich yiel d  o utpu t s  bl ended t o  m a k e  

gaso l in e  incl ude c r u d e  o il d is t il l a t i o n , c a t alyt ic c r ack ing , 

hyd r oc r ac k ing , c a t al yt i c  r e fo rm ing , al kyl a t ion , and i some r i ­

zatio n . Th e ava i l ab l e  c apac i ty o f  t h e s e  and o th e r.  oroces s ina � � 
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un i t s  ZI , t h e  r at e s  and cond i t i o n s  at  which  t h ey a r e  o pe r ated , 

and the  qu al i t y  o f  c r ud e o il s  p r o c e s s e d  e s s en t i al l y  d e t e rm i n e  

the refin e ry yield  o f  g aso l in e . 

• C rud e D i s t il l at ion  - Compo n en t s  o f  c r u d e  
orr-are-separated-b a s ed o n  the i r  b o i l ing 
po i n t s , wh ich can r ange to wel l o ve r  1 0 0 0  
d eg r ee s  F ah r en h e i t . Light compon e n t s  o f  
crude ( wh ich may b e  bl ended o r  f u r t h e r  p r o ­
ces s ed t o  m ak e  g as o l ine and a r e  some t imes 
r e fe r r ed t o  a s  n aph t h a s ) h av e  l owe r  bo i l ing 
po in t s  ( 1 0 0 - 4 0 0  degrees ) .  H igh API  gr avity 
c r u d e s  gene r al l y  h ave a h igh e r  pe r c e n t ag e  
o f  l ow b o i l ing po in t compo n en t s  and h ave a 
h ighe r  g a so l in e  y i e l d  po t e n t i a l . 

• ��1;.�!t1!.�£_£��s.l!��q - Th i s  i� t h e  p r im ary 
method fo r lnc r e a s ing th e Yleld o f  g a s -
o l in e  f r o m  c ru d e . I n  t h i s  p ro c e s s  the  
l arge mo l ecu l e s  o f  d ist i l l ate o il s  ( gen­
e r al l y 5 5 0 to ove r  70 0 deg rees  b o il ing 
r ang e ) ar e · n c r �ck ed n in to sm a l l e r  mo l ecu l e s . 
The p r o c e s s  y i e l d s  g as o l in e and n ap h th as , 
some o f  wh ich ar e r e ady fo r fin a l  b l end ing . 

• E!zci;:££;:'�£��ll� - A g a in c r ack i ng o f  l arge 
mol ecu l e s  lS  the  o b j ect ive , only in  t h i s  
p r o c es s , " hydrogen mus t  b e  p resen t . Un l ike  
c a t al yt i c  c r ac k ing , a w i d e  r an g e  of  feed­
s t o c k s  c an b e  used in t h i s  p ro c e s s  ( fr o m  
m id d l e  d i s t il l a t e s  to  he avy o il s )  and i t  
d o e s  n o t  p r o d u c e  a h igh  yield  o f  l ow 
u t il i ty , h igh bo il ing by-p rod u c t s . Th e 
p r o c e s s  y ie l d s  g as o l ine and n aph th a s . 
Hyd roc r ac k ing i s  a r e l a t ive l y  expens ive 
p r o c e s s  in terms  o f  b o tb c ap i t al and 
o pe r a t ing c o s t s  and i t s  u s e  i s  no t a s  
wid espr e ad a s  th a t  o f  c at al yt i c  c rac k ing . 

71 Oth e r  g as o l ine produc ing equ ipme n t  i n c l ude co k e r s  and 
po lyme r i z a t ion un i t s . 
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C a t a l yt i c  R e f o r m i n cr  - Th i s  i s  t h e  o r im ar y  
- - - - - � - - - - - � - - - - - - �  -
me thod fo r : n c r e a s : n g  th e o c t a n e  qu al i ty 
o f  po t e n t i a l g a so l in e  b l end  s to c k s . N a ph ­
th a no t s u i t ab l e  fo r f in i s h ed p ro d u c t  
( pr in c ip a l l y  l ow o c t an e  compo n e n t s ) a r e  
chem i c a l l y  ch anged i n  o rde r t o  imp r o ve 
th e i r  o c t ane ch a r ac t e r i s t ics . Th e h igh  
o c t an e  m a t e r i al f rom th i s  p ro c e s s  i s 
c al l ed r e f o r m at e . Impo r t an t  d e t e r m in an t s  
o f  th e r e fo rma t e  yield  a r e  t h e  cond i t i o n s -­
pr es s u re , tempe r a t u r e , e tc . , ( re fe r r ed 
to a s  th e �!��£��l o f  ope r at ion ) --und e r  
wh ich t h e  re act ion  i s  c ar r i ed o u t . 
I n c r e as ing  seve r i t y  inc r e as e s  t h e  o c t an e  
numb e r  o f  th e refo rmat e ,  b u t  l owe r s  y i e l d  
by conve r t in g  some o f  the  ch arge  s t o c k s  
t o  gas . 

�±�z���i�� - T h e  al ky l a t ion p r o c es s  
comb � n e s  l ig h t , selected by-p rod uct s 
o f  the  c a t a l yt i c  c r ac k ing p r o c e s s  ( b u t y l en e  
and p ro py l ene ) with  iso b u t an e  t o  syn t h e­
s i z e  h igh o c t ane  g a so l in e  b l end s to c k s  
cal l ed al k y l ates . L i k e  hyd ro c r ac k in g , 
th e al ky l a t i o n  p rocess  is  r el a t ive l y  
expen s ive comp a r ed t o  �h�r r e f in e �  
processes  f o r  m an u fact u r e  o f  h igh  
qu al i ty g a so l in e  b l end s t o c k s .  

Isome r i z a ti o n  - I n  th i s  o ro c es s , l ow octane-normal b u t anes , pen t an e s  o r  
hexanes a r e  conve r t ed into h igh o c t an e  
i some r s . I some r i z a t io n  i s  a rel a t ively 
expen s ive p r o c e s s  comp a r ed to  c a t a l yt ic 
refo rm in g , and l ik e  alkyl a t io n  i t s  
u t i l ity  may be l imited b y  feed s t o c k  
ava i l ab il i ty .  

F in al l y  the  many g as o l ine compo n e n t  s t r e ams a r e  b l en d ed , 

e it h e r  in- l in�,  in t h e  p iping  n e two r k  w i th in  th e r e f in e ry 

o r  in tank farms n e ighbo r in g  the pl an t . Th e o b j e c t ive h e r e  

i s  to comb ine th e v a r io u s  b l end s t o c k s f rom t h e  p ro c e s s e s  

men t i oned above in  the p ropo r t io n  wh ich s at i s f ies  a l l  p ro d u c t  

qu al ity s pec i f i c a t ions . Th e s e  i n c l u d e  mo s t  impo r t an t l y , 

res e ar ch and mo to r o c t an e  n umbe r  and vapo r p r e s s u r e . 
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Add i t io n al f ac to r s  a f f ec t in g t h e  r e f in e r y  y i e l d o f  g a so l in e  

a r e  t h e  r es t r ic t i o n s  o n  o ct a n e  imp ro vemen t  add i t ives  u sed 

in tbe bl end ing ph a s e , such  as  t e t r a- e t h y l  l e ad ( TE L ) and 

MMT ( a  man g a n @ s e  compound u sed b y  the ind us t r y  to boo s t  g as o l in e  

o c t an e  r a t in gs ) . 

2 .  ���������1-�����������_���S������_q������!_!qq����!�_­

S ince 1 9 7 5  Ame r ican  a u t o  m an u fac t u r e r s  h av e  equ ipped 

mos t  pass e n g e r  c ar s  w i th c at al yt ic conve r t e r s  in  o rd e r  to 

r ed uce  h a rmfu l em i s s i o n s . Te t r a-e thyl l e ad d e ac t i v a t e s  

th e c atal ys t  i n  t h e  conve r t e r s , r ai s i n g  the  l evel  o f  h armful  

emi s s i o n s . Hence , tne s e  a u tomo b i l e s  mus t  use  unl e ad ed f u e l . 

A s  the demand f o r  unle aded g as o l ine inc r e a se s , t h e  o c t an e  

r equ i r emen t s  fo r � as o l in e bl end in g  compo n en t s  w il l al s o  �nc r e a s e  

( in o rd e r  t o  compen s a t e  f o r  t h e  l o s s  o f  i n c r eme'n t al o c t an e  

r at in g  fo rme r l y  supp l i ed b y  l e ad add i t ives ) .  

The oct an e  r equ ir emen t s  o f  g aso l in e  b l end i n g  compon e n t s  will  

be f ur the r incr e ased by two recen t dec i s i o n s  by  th e EPA . 

F ir s t , the use o f  MMT for  g a so l in e  o ct a n e  imp r o vemen t i s  

proh ib ited i n  unle aded g r ades , e ffect ive  Septemb e r  1 9 7 8 , 

aga in b ec ause o f  the pos s ib il ity o f  cat alys t  d e a c t i v a tio n 

'in veh icles  @qu ipped w i t h  conve r t e rs . S�co nd , th e E PA h a s  

e s t ab l i s h ed an October  1 ,  1 9 79 ,  ph ased own sch e d u l e  o f  0 . 5  

g r ams pe r g a l l o n  ( g/gal . ) a s  t h e  maximum l e ad c o n c en t r a t io n  

al l o wed in the 0 . 5 .  g aso l ine poo l  ( to t al l e ad u sed d ivided 

by to t al g aso l in e p r od uced ) .  
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Th i s  ph a s ed own fo r c e s  r e f in e r s  to r ed uce the  ave r age  l e ad l evel 

l evel  of t h e i r l e ad e d  g a s o l in e  e a r l i e r  t h a n  wo u l d  be accomp l i s h ed 

by " n a t u r a l ph a sed own " ( a  c o n s equ e n c e  o f  t h e  i n c r e a s ing s h a r e  

o f  u n l e ad ed g a so l i n e  i n  t h e  o ve r al l  g a s o l in e  poo l  bec a u s e  

o f  the repl acemen t s  o f  o l d e r  c a r s  b y  n ew c ar s  u s in g  l e ad - f r ee 

g a s o l ine ) • Con sequ e n t l y , t" e cle a r  o c t an e  qu al i t y  o f  l e ad ed 

g a so l in e  blend ing s to ck s  must i n c r e a se t o  c ompe n s a te f o r  t h i s  

l o s s  o f  l e ad . C u rr e n t l y  and  in to e a r l y  1 9 7 9 , acco rd ing c o  

th e E PA phased own sched u le , the max imum l e ad co n t e n t  i n  g as o l ine 

should  be . 8  g/ga l . Howeve r , EPA has  tempo r ar ily w aived th i s  

requ i r emen t for  m an y  r ef in e r s . Refine r s  g r an ted w a i ve r s  accoun t 

for  abo ut 8 0  pe rcen t o f  u . s . d ome s t i c  g a so l in e  p r od u c t io n  

capac i ty .  Smal l r e f in e rs a r e  9 r an t ed add �t io o al exempt ions 
. 

from th e l e �d level requ i r ement s . Th us , t h e  l evel o f  l e ad 

in mot o r  g a s o l in e is expec t ed to  ave r ag e  1 . 2  gr ams per g al l o n  
. 

. . 

in 1 9 7 9  and 0 . 5 9 g r ams pe r g a l l o n  in 1 9 8 0  u n l es s  fu rth e r  w a i ve r s  

a r e  g r an t ed . 

A s  ind i c ated in the  

pr ev ious section , th e pe t ro l eum ind u s t ry w il l  need t o  inc r e a s e  

i t s  yield  o f  h igh clear o c t ane  gaso l in e  bl end ing componen t s  

sign i ficantly by 1 9 8 0  in respon s e  t o  i n c r e ased d emand fo r 

unl ead ed fuel and r es t r icti o n s  o n  add i t i ve s . 
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A model o f  t h e  agg r eg a t e  U . S . r e f in in g  i n d u s t r y  w a s  u s ed 

fo r the an a l ys is .  Th e mod e l  was  con s t ru c t ed w i t h  tech n ic al 

d at a. o n  r e f in e r y  ope r at io n s  f rom the  Bo n n e r  and Moo r e  

Re f in e ry and Pet ro chem ic a l  Model ing S ys t em ( RPMS ) .  The RPMS 

mod e l  is a comprehen s ive s imul a t io n  o f  r e f i n e r y  ope r at io n s  

i n  wh ich c rude d i s t i l l a t ion , down s t r e am u n i t  ope r a t io n s  and 

p r oduct b l e nd ing ar e m a thema t ic a l l y  r ep r e sen t ed . Th e mod e l  

t r e a t s  the U n i t ed S t a t e s  as  a compo s i te o f  a l l  r e f in e r ies 

s imu l a t ing  act u a l  ope r a t io n s  by s e l e c t ing a l e as t  co s t  met h o d  

o f  conve r ting c r u d e  o il s  to  f in i s h ed pe t r o l eum p rod u ct s u s in g  

e x i s t ing r e f i n ery f a c i l i t i e s , o r  b y  co n s t ruc t in g  new c ap ac i ty 

The RPMS d a t a  b a s e  co n s i s t s  � f  ind ividual  c rude a s s ays , 

p rocess  yield co r r e l a t io n s , r e f i n e r y  c ap ac i t y  and co n ­

f igur a t ion  d at a , investmen t d a t a  and o pe r at ing co s ts . RPMS 

inves tmen t  d a t a  rep r esen t s  cu r r e n t  Gu l f  Co a s t co n s t ru c t io n  

co s t s  fo r e ac h  type o f  refine r y  p r o c e s s ing un i t . 

The RPMS mod el was fo rmu l a ted to  ref l ec t  a s s umpt ions  

concern ing fut u r e  p roduct  d emand , p roduct  impo r t s , r e f in e r y  

un i t  c apac i t ies  and o pe r a t in g  r at e s , and u s e  o f  o c t an e  

boo s t in g  add i t ives . C apac i t ies a r e · se t  a t  p r o j ected l evel s 

fo r al l r e f inery p r o c e s s ing un i t s  except cat alyt i c  r efo rme r s , 

in  wh ich the mod el al l ows add i t i o n al " in ve s tmen t "  to  mee t 

incr e a s ed demand s fo r h igh oct an e  comp o n e n t s . A s  l e ad i s  
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r emoved f r om g a so l i n e , o c t an e  r a t in g s  c a n  b e  m a in t a i n ed 

o n l y  b y  upg r ad in g  r e l a t i ve l y  l ow q u a l i t y  b l e n d s t o c k s  b y  

mo r e  i n t e n s ive p r e ce s s i n g , p r im a r il y  c at a l yt i c  r e f o rm i n g . 

S pec ific  a s su mpt i o n s  mad e  in t h i s  an al ys i s  incl ude t h e  

following : 

• 

• 

• 

����£�_�����i��_������� - H igh and l ow 
d emand p r o j ec t io n s  a s  p r e s e n t ed in  t h e  
f i r s t  s ec t io n  o f  t h i s  p ape r . Oth e r  p ro d u c t  
dem and s w e r e  no t v a r ied b u t  h el d  a t  t h e  
m id r ange l evel as  fo r ec a s t by  t h e  S TPPDFM 
in pe r c en t ag e  y ield  terms . 

Gas o l in e  imoo r t s  - Impo r t s  a r e  a s s umed 
- - - - - -- -- - - � - - - -to be ava il abl e  a t  an aver ag e  3 0 0  
tho u s and b ar r el s p e r  d ay ( MB /D ) , w i t h  
6 0  MB/D b e in g  u n l e ad ed regu l a r g a s o l i n e  
and 2 4 0  MB/D be ing l e ad ed r eg u l a r  
gasol ine . 

• 
Ca�aci t i e s  of r e f i n e rv o�o c e s s ino · un i t s  -capacrt!es-ror-cruae-�!strrrat!on-and---
o th e r  m a j o r  g a s o l ine  p r od u c ing  un i t s  a r e  
shown b e l ow . Th e d a t a  h as b e e n  comp i l ed 
us �n g  actual d a t a  s u bm i t t ed to th e D e p a r t ­
men t o f  E n e rgy f o r  the  1 7  l a rges t g a s o l ine  
r e f i ne r s  and  publ i s h ed d at a  fo r the  r em a i n ­
i n g  r e f in e r s . 

1 9 8 0  
C ap ac i ty 

!h�����_��££�l�_��£_��£!��_Q�l_ 

C rude  D i s t il l at i o n  
C a t al yt i c  R e fo rm ing 
C a t alyt i c  C r ack ing 
Hyd rocr ack i n g  
Al kyl a t ion 
I some r i z a t io n  

l 8 r l 1 7 
4 , 0 8 4  
5 , 23 2  

8 9 5  
9 3 6  
1 7 9 
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Of  t h e  t o t a l av a il ab l e  c a t a l yt i c r e f o rm ing 
c ap ac i ty ,  3 0 9 M E /D i n  1 9 7 8  and  3 7 4  M E lD 
in 1 9 8 0  we r e  e s t im a t ed t o  b e  d ed i c a t ed to  
t h e  p ro d u c t i o n  o f  a r om a t i c  p e t r o c h e m i c al s . 

• ��e!£i�z_q��!����i��?���� - Down s t r e am 
r e f ln e ry un l t s  we r e  l n l t l al l y  a s s umed  t o  
b e  o pe r a ted at  9 2  p e r cen t c ap ac i ty u t il i­
zat ion . The u t i l iz a t io n  r a t e s  w e r e  
s u b s equ e n tl y  var ied t o  9 4  pe r c e n t  a s  a 
m e an s  o f' inc r e a s ing g a so l in e  s uppl i e s . 
C rude d i s t il l a t ion  c ap ac i ty i s  s pe c if i ed 
no t to  exceed 9 1  p e r c en t .  

• Use o f  l e ad and MMT - A ve r ag e  l e ad l evel 
rn-r980-Is-eviluated at the  E PA O c t o b e r  
1 9 7 9  ph a s edown l evel o f  0 . 5  g r ams pe r 
g a l l on and al t e r n a t ive l y  a t  1 . 2  gr am s  l e ad 
( in the eve n t  th a t  th e EPA wo uld g r an t  
add i t io n al waive r s ) .  Bec a l s e  o f  t h e  smal l 
r e f in e r  exempt ions , t h e  e f  e c t ive  
concen t r at io n  is  0 . 5 9  at  t e 0 . 5  gr ams  
l eve l . Use  o f  MMT in  l e ad e  g a so l in e  o n l y  
i s  eval u a ted a s  a n  al t e rn a  ive t o  inc r e as e  
g a so l in e s uppl i e s . 

. 

• Oct an e  boo s t  a va i l ab l e  f r o  l e ad and MMT -

The-Current -source-of-data ccncernlng---
the  oct a n e  boo s t  ava i l ab l e  from v a r i o u s  
�MT mangan e s e  co ncen t r a t io s i s  t h e E thyl 
Co rpo r � t i o n , the s o l e  m an u f ac t u r e r  o f  
MMT . E s t im a t e s  f r om EPA b a s ed o n  E thyl 
Co rp .  d at a  ind i c a t ed .  t h a t  a mangan e s e  
co n centra t io n  of  0 . 0 2 4  g/gal wou l d  p r o ­
vide 0 . 2 6 RON a n d  0 . 2 6 MON o c t an e  
inc r e a s e  in the l e aded  p r e m i um and 
r egul a r  g r ad e s . �/ 

The l e ad/oct an e  r ep r e se n t atio n in  the  R PMS 
mod e l  is also f rom the E thyl Co rpo r a t io n . 
The mode l  fully t r ac k s  the nonl in e a r it i e s  
a s s o c i a t ed w i t h  gasol ine  o c t an e  b l end ing . 
Bec a u s e  o f  change s in the compo s i t io n  o f  
gasol ine  in t h e  d if f e r e n t  c a s e s , t h e  
assumed poo l oct an e  respo n s e  i s  automat ic­
ally r e c al cul a t ed by the mod e l  fo r t h e  
n e w  b l e nd . A r ep r es e n t a t i ve app r o xim at ion  
to t h e  l e ad r e sponse cu rve s  i s  p r e s e n t ed 
in t h e  fol l ow i n g  t ab l e :  

�/ RON r e fe r s  to R e s e a r ch O c t a n e  N umbe r , a l ab o r a t o ry r at in g , 
and MON r e fer s to  Mo t o r  O c t a.Il e Numbe r ,  a r a t in g  o f  act u a l  
e � g i n e  an t i - k n o c k  pe r f o rmance . ( R+M ) / 2  r e f e r s  t o  t h e  ave r age 
/"I f:  C (,HI1  ': M ""  MllrJ _ 



29  

Le ad O c t an e  Respo n s e  

O c t a n e  B o o s t  a/ 
c o n c e n t r at io n  

a r ams-read7aarro n  
P r em i um 

RON-- --MON 
��<3:�!�� 

� � . 

o ( cl e a r ) 
0 . 5  
1 . 0  
1 . 5  
2 . 0 

3 . 0  

�/ S ee foo t n o t e  on page 2 7 . 

a 
3 . 1  
5 . 2  
6 . 6 
7 . 5 
8 . 9  

RON 

0 0 

6 . 0  3 . 5  
8 . 5  6 . 1  
9 . 9  7 . 7  

1 1 . 1  8 . 7  
1 2 . 6 1 0 . 2  

• M a r k e t  S h a r e s  o f  Gaso l in e  G r ad e s  and Octane  
S�c [frcatronS-=-The-market -shares-of-the-­var ious-graaes o f  gasol ine ass umed i n  the  
study are  shown below . Impo r t s  from ab ro ad 
we r e  ass umed to b e  2 0  pe rcen t unl e ad ed 

MaN 

0 

4 . 0  
6 . 1  
7 . 4 
8 . 4  
9 . 7  

r egu l a r  and 8 0  pe r ce n t  l e ad ed r egu l a r  gaso­
l in e , so refin ery product ion  sh a res  for  un­
l e ad ed g r ad e s  we r e  ad j us t ed upw a r d  acco rd ing ly . 
Gasol ine  spec ificp t i o � s  o th e r  than  octane  ( vapo r 
pressu r e , bo il ing po in t� vo l at il i ty , e t c . , )  wer e  
s e t  a t  cur r e n t  ind us t ry ave r ages . 

1 9 8 0  M a r k e t  S h ar e s  o f  Gaso l in e  

Unl ead ed Reg u l a r  
Unl e ad ed P r em ium 
Lead ed R eg u l a r  Le ad ed Pr emium 

B ase  a/ 
A s sump t [o n  

__ _ _ _  a. __ _ 

5 0 % 
Negl i g ibl e 
4 2 %  

8 %  

Al t e r n a t e  b/ 
A s s umPt i o n -

-----_ ... _---
3 4 %  
1 8 %  
44 % 

4 %  

!/ Es t imated by EPA , b ased o n  E thyl  Corp . d a t a . 

�/ Th i s  assumpt ion is  d iscus sed in th e fo l l owing text . 
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Th e RON ( Re s e a r c h  Oct ane  Numbe r )  a n d  MON 
( Mo to r  Oct ane Numbe r )  qu a l i ty spec i f i c a t io n  
were s e t  a s  fo l l ows : 

Un l e aded 
Regul a r  

Unl e ad ed 
Prem ium 

L e aded 
Regul a r  

Le aded 
P r em ium 

RON , MaN 

I:;, '.-
9 2 . 3  8 4 . 0  

9 3 . 4  8 6 . 0  

A l t e r n a t e  ---- -- - ,- --�!�!!�E��2!2 
RON MaN 

J'/ -
9 1 . 5  8 2 . 5 

S ( 7 
9 3 . 4  8 6 . 0  

, , 

9 3 . 4  8 6 . 0  

/,:' .f- / "  / 
9 8 . 9  9 1 . 5  9 8 . 9  9 1 . 5 .  

The b a s e  assumpt ions  o n  g r ad e  spl i t  and 
qua l i t i e s  h ave been u sed in e ar l i e r  a n a l yses 
and h ave been e s t imated by th e EPA . 

In  the al t e r n a t e  ass umpt i o n , l e ad ed premium 
s al e s  a r e  assumed to be r ed uced f r o m  8 pe rcen t 
o f  the t o t al to  4 ,  ,w i th 2 percent go ing to 
l e aded reg ul a r  s al e s  and the o th e r  2 pe rcen t 
to unl e ad ed prem ium . The unl e ad ed prem ium 
pump o ct ane qu al i ty is assumed to be equ al  
to . th a t  o f  l e ad ed regul a r  and  the un l e ad ed 
regul a r  pump o c t an e  i s  reduced to  th e EPA 
min imum o f  8 7  ( R+M ) /2 from the cu r r en t qual ity 
of abo ut 8 8 . 2  ( R+M ) /2 .  Th e unl e ad ed g a s o l ine 
poo l  i s  a s sumed t o  b e  about  o ne-th ird unl e ad ed 
prem i um and two -th i rd s  u nl e aded regul ar . Th i s  
assumpt i o n , - i n  effec t , c an b e  con s id e r ed a 
po s s ibl e m a r k e t ing s t r at egy wh ich could r educe 
ove r al l  oc t an e  demand . 
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1 9 8 0  MOTOR GAS OLINE S UPPLY AND DEMAND BALANC E  

Th i s  s e c t ion p r e s e n t s  e s t im a t e s  o f  p o t en t i a l  g a s o l ine  supply 

wh ich wou l d  b e  ava i l ab l e  in  1 9 8 0 , g iven a l te rn a t e  a s s u mp t i o n s  

reg a r d ing r e f in e ry u t il iz a t i o n  r a t � s , u s e  o f  o c t an e  boo s t ing  

add i t ives , and prod uct qua l ity . Th e a n a l ys is ,  howeve r , a s s umes  

the  r e f in ing ind u s t ry wil l t a k e  al l s teps nece s s a r y  to e n s u r e  

an  ad equ a t e  s upp l y  i n  1 �8 0 . Acco rd in g l y ,  i n t e rmed i a t e  s uppl y  

e s t ima tes a r e  p r esen t ed o n l y  t o  f ac il i t a t e  eval u a t io n  o f  the  

po ten t i a l  impact of  the s uppl y  e n h a n c ing  m e a su r es con s id e r ed 

h e r e . No con c l us ion s  s h o u l d  b e  d r awn from n o n-bal an c ing 

supp l y  and d em and  est imates  o th e r  th an a s  p r o v id ed in  th i s  

an alys i s . 

� 
The mo�t s ign i f ic a n t  l im i t a t i o n  o n  g as o l in e  s upp � i e s  in 1 9 8 0  

w il l  be the ab il ity o f  dome s t ic r e f in e r s  t o  p ro d u c e  s u f f i c i e n t  

quan t i t i e s  o f  h igh o c t ane g as o l in e  to  repl ace o c t a n e  b o o s t i n g  

capab il ity fo rmer l y  p r ovid ed by l e ad a n d  MMT add i t i ve s . Th e 

c r i t ic al r e f in e ry p r o c e s s  for  inc r e a s ing o c t an e  i s  the  cat a l yt ic 

r efo rm ing . The cat alyt ic r efo rming proce s s  y i e l d s  h igh oct ane  

s t r e ams c al l ed ref o rm a t e s , wh i c h  a r e  b l end ed to m ak e  g aso l in e  

o r  processed furt h e r  to yield  a r omat ic s  wh ich a r e  u s ed a s  feed­

s to c k s  by the pe t ro c h em ic al indus tr y . The amo u n t  o f  r ef o rm in g  

c apac ity n e ed ed a s  o t h e r  opt ion s ava il abl e  t o  r e f in e r s  we r e  

var ied , was o b t a in ed from the al t e r n a t e  R PMS mod e l  s imul a t io n s . 

S ub s eque n tl y , requ i r ed r efo rm in� capac i t i e s  we r e  comp a r ed 

to ava i l ab l e  c ap a c i t i e s  to d e t e rm in e  the r ange  o f  poten t i al 
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g a s o l i n e  p r od uc t ion u n d e r  t b e  var i o u s  al t e r n a t i ve s . Th is  

was accompl i s h ed by  compa r ing i n c r eme n t al g aso l in e  

p r od uc t io n  and i n c r eme n t al re fo rm ing c apac i t y ava i l ab il it y  

e s t ab l i sh ed i n  e ach s im u l a t io n . Es t im a t ed g a so l i n e  

p r od uc t io n  l evel s O b t a ined i n  t h i s  man n e r  a r e  p r e se n t ed i n  

Tabl e 4 fo r s ix case s  � ep r e sen t in g  d iffe r e n t  comb in a t i o n s  

o f  o p t io n s  ava il abl e  to o . s . r e f in e r s  to inc r e a s e  t h e  g a s o l ine 

yield . Tabl e s  5 il l u s t r at e s  the oct ane r at i n g s  obt a ined 

u n d e r  t h e  d if f e r en t ca se  res t r ict io n s . In  Table  6 po t en t i al 

g a s o l ine  prod uc t i o n  i s  add ed to  impo r t s  t o  y i e l d  p o t e n t i al 

to t al s upply , wh ich i s  then compar ed with  fo r e c a s t demand . 

The d a t a  in Tabl e 4 ind icate  th at the d ome s t ic r e f in e ry g aso l in e  

p roduction c a p ab ility r anges f rom 7 , 1 6 0  MB/D t o  a maximum 

of 7 , 6 6 2 �B/D and �ar ies  w i t h  a s s umpt io n s  r eg ard ing r ef in e ry 

capac i ty u t il izat ion , use o f  MMT in  l e ad e d  g r ad e s , t h e  opt ion 

of  s l ight oct an e r ed uc t i o n  in l ead ed g r ad e s , i n t r od u c t i o n  

o f  two g r ad e s  o f  unl e ad ed g a so l in e  t o  r ed uce the  unl e ad ed 

octane  req u i r emen t s , and f in al l y  u se o f  e s t i m a t ed 1 9 7 9  l e ve l s  

o f  l e ad in tte g a s o l ine poo l . Case A shows t h e  mos t  r e s t r ic t ive 

set  o f  assumpt i o n s  model ed . Cases B-F show a l t e rn a t ive comb i n a ­

t ions a n d  magn i tude s a n d  the i r  incremen t a l  s up p l ie s ove r t ho s e  o f  

C a s e  A .  

The comb in a t io n s  o f  the  f acto r s  var i ed in t h i s  an al ys i s  and t h e i r  

r e s pect ive �agn i t ude s  should  no t b e  in t e rp r e t ed a s  t h e  so l e  

s e t  o f  supp l y  al t e rn a t ive s . Th e s e  c a s e s  a r e  m e r e l y  r ep r e s e n t a t i ve 
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of  the spec t r u m  o f  po s s i b il i t i e s , a n d  a r e  u sed to  d emo n s t r a t e 

the r el a t io n s h ips  be twee n  mo to r g a s o l ine  s u p p l y  a n d  t h e  op t io n s  

var ied . S im il arl y ,  the  r ef i n i n g  ind u s t ry m ay n o t  b e  compe l l ed 

to invoke  the  m e a s u re s  p r e se n ted i n  e i the r t h e  e x ac t comb in a t io n s  

o r  m ag n i t u d e s  a s  r e p r e s e n t ed by t h e  s ix c as e s  i n  T abl e 4 .  

T ab l e  5 iden t ifie s the '  poo l  o c t a n e  r a t in g s  th a t  co r respo nd 

to the s ix cases p r e sen ted i n  Tabl e 4 ,  s howing the e ffect 

of the var ious  o p t i o n s choo sen . Poo l  o c t an e  r a t i ng s  wo u l d  

vary a s  comb ina t io n s  a n d  m ag n i tu d e s  o f  o p t i o n s  v a r ied . 
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TABLE 4 

1980 CGMESTIC MOIOR GASOLINE PRODUCTICN 
ALTERNATIVES 

Case A Case B Case C Case D Case E Case F 
. 

Estimated Gasoline 
Production , MElD 7 , 1 60 7 , 265 7 , 284 7, 454 7 , 662 7, 662 

Options Varied 

Capacity Utilization 
Percent 92 94 92 94 94 92 

MMT in Leaded Grades 00 00 YES YES YES 00 

Octane Shaving 
in Leaded Grades YES YES NJ 

T'wo Grades of Unleaded 
( reduction in 
pool octane ) YES 

Pool Lead .Average , 

g/gal 0. 59 0 . 59 0 . 59 0 . 59 0 . 59 1 .20 

� 5  

� RATINGS OF proDUCTION ALTERNATIVES 

Case A Case B Case C Case D Case E Case F 

Pool Average Pump 
Octane Produced 
(R-i-M/2 ) 90 . 0  90 .0 89 . 76 89 . 71  89 . 26 90 . 11 

Pool Average Clear 
Octane Produced 
(R+M/2) 86 . 90  86 . 66 86 . 66 86 . 65 86 . 29 8S . 54 
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TABLE 6 

1980 M<J'njR GASOLINE SUPPLY/DEMAND EAIANCE 

Supp1vjl)emand Case A Case B Case C Case D Case E Case F 
* ( MElD ) 

Estimated 
Production 
(Prom Table 4 )  7160 7265 7284 7454 7662 7662 

Imports 300 300 300 300 300 300 

Total Succ1y 7460  7565 7584 7754 7962 7962 

U;)W Demard 7584 7584 7584 7584 7584 7584 

Sigh Demand 7962 7962 7962 7962 7962 7962 
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T a b l e  6 comp a r e s  t h e  to t al s upply o f  mo to r g a s o l i n e  

ava i l abl e ,  i n c l u d i ng impo r t s  o f  3 0 0  M B /D , u nd e r  e ach  s e t  

o f  as s ump t io n s co n c e r n i n g  r e f in e r y  o F e r a t i n g  c o n d i t io n s  

with t h e  h igh and l o w  d em and  fo r ec as t s . A s  shown in  

t h a t  t ab l e , t h e  add i t io n  of  3 0 0  MB/D o f  impo r t ed g a s o l ine  

to  the  a l t e r n at ive l evel s o f  g aso l in e  wh ich could  b e  

prod u ced by domes t ic r e f in e r s  i s  s u f f ic ien t t o  s a t i s fy 

even t h e  ext r emel y h igh l evel s o f  d emand wh ich a r e  p r o j e c t ed 

i f  t h e  economy wer e  s t rong and automo b il e  e f f i c i en cy we r e  

l o w . 

When compar ing the var io us s uppl y  a l t e r n a t ive s to  the  r an g e  

o f  p ro j ec t ed d emand s fo r po s s ibl e b al ance comb in a t io n s , t h e  

r e ad e r  i s  again r emin d ed th a t  t h e  c a s e s  p r�sen t ed a r e  n o t  

exh au s t ive o f  t h e  s upply and d emand p o s s ib il i t ie s  bu t a r e  

merely " sn apsho t s " o f  var ious  po in t s  a l o n g  t h e  s upply and 

demand c u rves . It is a s s umed t h a t  the r e f in ing  ind u s t r y  

would com b in e  the var io u s  o p t i o n s  t o  arr ive a t  a s upply t h a t  

would s a t isfy th e act u al d em and . eoweve r , l o w  d em and  f o r e c a s t s  

by  t h e  refiners  i n  c o n j unc t i o n  w ith h ighe r  a c t u al d em an d s  

could r esul t  i n  s upply d ef i c i e n c i e s . 

Det a i l s  o f  the al tern a t e  opt i o n s  t o  i n c r e a s e  s upp l y  t h at 

would b e  avail abl e to the r ef i n e r s  ar e d is c u s s ed below : 

1 .  �!Ea c��z-q��l i!����� - C ap a c ity u t il i z a t io n  
r at e s  o f  9 2  and 9 4  p e r cen t fo r pr i n c ipal 
g a s o l ine p r o c e s s ing ope r a t io n s  a r e  eval u a t ed 
in C as e s  A and B o f  Table  4 .  ( Th e s e  r a t es 
are  d is t ingu i s h ed from  the u t i l i z a t i o n  r at e  
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fo r c ru d e  d is t il l a t i o n  c ap ac i t y , wh i c h  d o e s  
no t exceed  9 1  p e r c en t ) .  I n  v a r y in g  t h e  
c apac i t y  u t i l i z a t i o n  r a t e s , i t  i s  a s s u med 
t h a t  al t h o u gh no new c apac i t y  o t h e r  t h a n  
tho s e  al r e a d y  a n n o un c ed add i t i o n s  w il l  b e  
av a il abl e t o  r e f in e r s , i t  may  be  po s s ib l e  
to  ipc r e a s e  th e u t i l i z a t i o n  r at e s  o f  e x i s t ing  
down s t r e am r e f i n e r y  un i t s  to  p r o v i d e  abo u t  
1 0 0 MB/D add i t io n al supp l y  and  i n c r e a s e  
t o t al g a so l i n e  p rcduct i o n  f r o m  7 , 1 6 0  MB/D 
in  C a s e  A t o  7 , 2 6 5  MB/D in C as e  B .  

MMT in Le ad ed G r ad e s/Oc t a n e  S h av i n a  i n  Lead ed 
Graaes-KrEhOugh-use-ol-Ehe-MMT-addtElvi-rs-- - ­prohIbIted by  th e EPA in u n l e ad e d  g r ad e s , 
th i s  add i t ive may be u s e d  by r ef i n e r s  
i n  l e ad e d  gr ad e s  t o  i n c r e a s e  th e oct a n e  
r a t ing  o f  low  o c t a n e  compo n e n t s  o f  t h e  
gaso l i n e pool . 

Add i t i o n al l y ,  i t  m ay be  p r act ic al t o  a s s ume 
a d ec r e a s e  o f  an ave r ag e  of 0 . 2  oct an e n u mb e r s  
( ( R+M ) / 2 )  i n  t h e  o c t an e  r at ing  o f  l e ad ed g as o ­
l in e s  in o rd e r  t o  inc r e a s e  t h e  a v a i l ab il i t y  o f  
gaso l in e  s up pl ie s . Th e r ea so n ab l e n e s s  o f  t h i s  
assumpt io n i s  s uppo r t ed by t h e  o b s e rva t io n  o f  
h is t o r ic al d ec l i n e s  in t h e  p u mp o ct an e  aual ity 
fo r l e ad ed g r ad e s  of  g a so l i n e . A�co r d i�g to  • 

th e DuPo n t  R o ad O c t a n e  S u r vey o f  S umme r 1 9 7 7 , 
� p r em i um g r ad e  oct an e  qu al it i e s  t ac r o s s  t h e  U . S . ) 
h ave gen e r al ly d ec l in ed abou t  o ne o c t an e  n umbe r  
s ince 1 9 73 . � L i k ewis e , i n  th e E a s t C o a s t , G u l f 
Co as t , No r th C e n t r al and Wes t  C o a s t  m a r k e t s , 
t h e  o c t a n e  qu a l i ty o f  l e ad ed r egu l a r  g r ad e  
app e a r s  to h ave  d ec l i n ed abo u t  o ne o c t a n e  n umbe r  
b e tween  1 9 7 1 / 72 and  1 9 7 6 .  

The e f f e c t  o f  u s ing MMT in l e ad ed g r ad e s  and 
r ed u c in g  the o c t a n e  q u a l ity o f  th e l e ad ed g r ad e s  
b y  0 . 2 oc t a n e  n umb e r s  i s  p r e s e n t ed i n  t h e  
compar i so n  o f  C a s e s  B and 0 fo r t h e  9 4  pe rcen t 
capacity u t i l i z a t io n  ass umpt io n . A t  94 pe r c en t 
capaci t y  u t il iza t io n , an incr e a s e  o f  1 8 9  MB/D i n  
gasol ine s u pp l ies  i s  ach ieved . A t  92  pe r c e n t  
capacity u t i l i z a t io n , g a s o l i n e  s uppl i e s  would  
be inc r ea s ed by  1 2 4 M B /D . 
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3 .  Two G r a d e s  o f  Un l e aded  - A s  t he n e ed t o  i n c r e as e  
the-clear-octane -raEEng o f  t h e  g a so l in e  poo l  
in c r e a s e s  b ec a u s e  o f  l e ad p h a s ed own and  the  
i n c r e a s ing s h ar e  of  u n l e ad ed in  t h e  po o l , some  
r e f ine r s  m ay d e c i d e  to r ed i s � r ib u t e  the  u s e  o f  
the i r  c l e ar o c t an e  c a p ab il i t y  by e l im in a t in g  t h e i r  
l e ad ed p r em i u m  g as o l ine p r od u ct i o n  and in s t e ad 
p r ov id ing o n e  g r ad e  o f  l e ad ed g a s o l i n e  and two 
g r ad e s  o f  u n l e ad ed . The var i a t io n s  in the g r ad e  
spl it  and qu al i t i e s  o c c a s io n ed by t h i s  s c en a r io 
wer e  d is c u s sed in an  e ar l ie r  s ec t io n � Th i s  
scen a r io i s  eval u ated in C as e  E o f  T ab le 4 and 
ind i c a t e s  th a t  ove r 2 0 0  MB/D add i t io n a l  g as o l ine 
s upply may b e  p r o v ided by red u c in g  th e l e ad ed 
prem ium s al e s  and in t r o d u c ing two g r ad e s  o f  
unl e ad ed g a so l in e . 

4 .  Con t in u a t i o n  o f  EPA Le ad P h a s edown Wa i ve r s  -
Ai-rndIcated-rn-Case-f;-aSouf-soO-MS70-gaso l in e  
supply m ay b e  o b t a in ed ove r  C ase A l evel s  by 
a s suming a con t in u a tio n o f  the EPA l e ad pha s ed own 
wai ve r s  a s  in 1 9 7 8  and 1 9 7 9 . Un t il r ec e n tly , 
the EPA l e ad ph a s ed own h ad b e e n  d iscus sed in  the  
con t ex t  o f  a d e c r e a s e  in the r at e  o f  g rowth o f  
gaso l in e  co n sumpt ion  in the  1 9 7 8 - 1 9 8 0  per iod 
even t u a l l y  l e ad i n g  to  a l evel ing o ff , in the ove r ­
al l cOn sump t io n . Howeve r , the cu r r e n t  an a l ys i s  
was pe r fo rmed aga in s t  a b ac k g ro und o f  s h a rp u pw a r d  
revi s io n s  o f  th e 1 9 8 0  mo t o r  g a s o l in e  deman d . 



3 9  

CONCLUS ION 

I n  t h i s - a n a l ys i s  n o  a t t empt h as b e e n  m ad e  to iden t i fy 

the mo s t  p ro b abl e co u r s e  fo r t h e  eco nomy o r  to  p r ed ic t  

t h e  act i o n s  o f  e it h e r  the  Env i r o nmen t al P r o t e c t ion  A gency 

o r  the r e f in ing ind u s t ry in g e n e r al . The a n a l ys is , 

howeve r ,  h as incl uded a r ange o f  d emand s wh ich sho u ld 

encomp a s s  the act u al 1 9 8 0 l evel s , and h a s  eval u a ted t h e  

c ap ab il ity  o f  the  r e f in ing ind us t ry t o  s a t i s fy the  r ange  

of  demand p r o j ect io ns . Wh il e  s ome ad j us tme n t s  by t h e  

ind us t ry w il l  b e  r equ i r ed to  s a t i s fy e v e n  t h e  l ow d emand 

l evel in 1 9 8 0 , the h igh r ange o f  d emand p r o j ec t io n s  c an 

o n l y  be s a t is f ied with a comb in a t i o n  o f  p roduct  impo r t s  

and maj o r  ad j us tmen t s  b y  0 . 5 . r e f in e r s . 
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E X E C U T I V E  S U � M A RY 

Th i s  memo r a nd um p r e s e n t s  a r a n g e  o f  m o t o r  g a so l i n e p r i c e 

i n c r e a s e s  a l l owab l e  bo th u n d e r  c u r r en t  DOE pr i c i ng r u l e s 

a nd w i th t h e  pr opo s e d  " g a sol i ne t i l t "  r u l i ng ,  a nd e v a l u a t e s  

t h e  fl e x i b i l i ty r e f i n e r s h a ve i n  se t t i n g  pr i c e s  u nd e r  

con t r o l s .  

The a n a l ys i s  u se s  E rA ' s Shor t -Te r m  Pe t r o l e um Co s t  D i s t r i b u t i o n  

Mod e l  ( STPCDM)  to  p r o j e c t  pr i c e  i n c r e a s e s  a n d  r e f i n e r  s ban k s  

o f  u n r eco uped c o s t s . Th e STPCDM mod e l s DOE pr i c i n g  r u l e s  

i n  add i n g  p r o j e c t ed a l l ow a b l e  c o s t  i n c r e a s e s  t o  a b a s e  

pe r i od pr i c e . 

Pr o j e c t i o n s  o f  g a so l i n e  pr i c e s  a n d  r e f i n e r s '  b a n k s  o f  

u n r eco uped c o s t s  a r e  sh own to  v a r y  w i t h  ( 1 )  e c o n om i c  g r owth 

and  i n fl a t i on a n d  ( 2 )  t h e  p r opo r t i on o f  m a X I mum a l l owab l e  

c o s t s  ac t u a l l y p a s s e d  th r o ugh t o  p r i c e s . Th e s e  b a n k s  may 

be u sed to  s uppo r t pr i c e  i n c r e a s e s  in  e x c e s s  of  c u r r e n t  

c o s t  i n c r e a se s . 

Th e a n a l y s i s  i n d i c a t e s : 

• 1 9 7 9  OPEC c r u d e  o i l  pr i c e  h i k e s  w i l l  i n c r e a s e  

r e f i n e r c o s t s  and , s ub s e q u en t ly ,  g a so l i n e  pr i c e s  

b y  l e s s  t h a n  t h r ee  cen t s  pe r g a l l o n . 

• Con t i n u a t i o n  o f  c u r r en t  DOE r u l e s  a l l o w i n g  pr o 

r a t a v o l ume t r i c  pa s s t h r o u g h  o f  c o s t s  c o u l d  c o n s t r a i n  
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pr i c e s  to  l evel s l owe r t h a n  wo u l d  be expec t e d  i f  

pr i c e s  i n c r e a s e d  w i th i n'f l a t i on ( e ven  wh e n  t h e  

impa c t  o f  t h e  OPEC i n c r e a s e i s  i ncl uded ) • 

• A p r opo s a l  to  a l l ow g r e a t e r  t h a n  v o l ume t r i c  pa s s t h r o u g h  

( g a sol i n e  t i l t )  wo u l d  pe r m i t r e t a i l  pr i c e s  t o  b e  

i n c r eased  a t  a h i g h e r  r a t e t h a n  g e n e r a l  i n fl a t i on . 

o The 1 9 7 9  OPEC pr i c e  i n c r e a s e , i f  n o t  fol l owed by a 

1 9 8 0  in c r e a se , w i l l  n o t  r e s u l t  i n  1 9 8 0  g a s o l i n e  

pr i ce s  s i g n i f i c a n t l y  d i f fe r en t  f r om t h e  c a se wh e r e  

impo r ted p r i c e s  con t i n u e  t o  i nc r e a s e wi t h  u . s .  

dome s t i c i n f l a t i o n  ove r t h a t  pe r i od . 

• Und e r  c u r r en t  DOE p r i c i n g  r ul e s , a t temp t s  by 

r e f i n e r s to  i nc r e a s e  r e t a i l  pr i ce s  a t  t h e  s ame 

r a te  as g en e r a l  i nfl a t i o n  by d r aw i n g  d own ban k s  

o f  pa s t  u n r e c o uped cos t s  wo u l d  r e s u l t i n  u n p r e­

ced e n ted l ow bank  l eve l s  by  the  end  o f  1 9 7 9 .  

The s e  ban k s  may  be  u s e d  t o  i n c r e a s e  pr i c e s  

i n  e x c e s s  o f  c u r r en t  c o s t  i n c r e a se s . I f  a 

t i g h t  g a sol i n e  s uppl y  s i t u a t io n  we r e  t o  

deve l op i n  1 9 8 0 ,  r e f i n e r s wo u l d  h a v e  l i t t l e  

o r  n o  pr i c i n g  fl ex i b i l i ty t o  d e a l  w i th e x c e s s  

demand . 
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I NTRODUCT I ON 

Th i s  Analys i s  Memo r a n d u m  eva l u a t e s  t r e nds  i n  nom i n a l  r e t a i l  

gaso l i ne p r i c e s  a l l owab l e  u nd e r  co n t i n u e d  DOE c r u d e  o i l  and 

r e f i n ed p r o d u c t  pr i ce c o n t r o l s .  A l l owab l e  p r i c e  i n c r e a s e s  

a r e  p r o j e c t e d  u nd e r  a l ow a n d  a h i g h  g a s o l i n e  d e m a n d  s c e n a r i o ,  

as we l l  as u n d e r  a l t e r n a t e  a s s u mp t i ons  r eg a r d i ng t h e  l e v e l  

o f  r e f i ne r s '  c o s t s  a c t u a l l y p a s s e d  t h r o u g h  t o  pr i c e s . I n  add i ­

t ion t o  t h e  p r e se n t a t i o n  of  a r a ng e  o f  p r i c e i n c r e a s e s  a l l ow­

abl e t h r o u g h  1 9 8 0  a second  obj e c t i v e  of  t h i s  s t u d y  i s  t h e  

eva l u a t i o n  o f  the  f l e x i b i l i ty r e f i n e r s  h ave  i n  s e t t i ng g a so­

l i ne pr i c e s  u n d e r  con t r o l s .  Thu s  the s t u d y  a l so  d i s c u s s es  

the  r e l a t i o n s h ip be tween r e f i n e r s  bank s  of  u n r e c o uped c o s ts 

(pa s t  c o s t  i n c r e a s e s  a l lowabl e u nd e r  DOE r u l es wh i c h  h a v e  

not  y e t  b e e n  r ec o uped , b u t  wh i c h  m ay be r e cove r e d  i n  p r e s e n t  

gasol i n e  pr i c e s )  a n d  t h e  d e t e r m i n a t i o n  o f  ce i l i ng p r i c e s . 

DOE pr i c i ng r u l es  f o r  g as o l i ne a r e  d e sc r i bed i n  F i g u r e  1 

and d i sc u s s e d  i n  m o r e d e ta i l  i n  t h e  sec t i o n  on m o t o r  g a s o l i ne  

bank s .  

The a n a lys i s  u t i l i z e s  E I A ' s Sho r t-Te r m  Pe t r o l e u m  C o s t  

D i s t r ibu t ion  Mod e l  ( STPCDM ) , wh i ch a l l oc a t e s  p r o j e c ted  i nc r e a s e s  

i n  r e f i ne r s '  c r ud e  o i l  a n d  nonp r o d u c t  c o s t s  to r e f i n ed pr o d u c t  

p r i c e s . P r i c e  i nc r e a s e s  e xpec ted i f  g a so l i ne p r i c e s  move  
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w i th t h e  g e n e r a l  r a t e  of  i n f l a t i o n  a r e  c ompa r ed both  w i t h 

the e s t i m a t e d  i n c r e a s e s  a l l owabl e u n d e r  e x i s t i n g  pr i c i ng 

r u l e s and  w i th pr i c e  i n c r e a s e s  wh i c h  wo u l d  be a l l owabl e w i th 

the r ec e n t l y  pr opo sed " g a s o l i n e  t i l t "  r U l i n g . 

Al so u s i ng t h e  STPCDM , r e f i ne r s '  ba n k s  o f  u n r ec o uped c o s t s  

of  pr od uc i n g  g a so l i n e t h r o ug h  1 9 7 9  a r e  a n a l yz e d . The 

ex i s te n c e  of l a r g e  g a so l i n e b a n k s  h a s  b e e n  p r e s e n t e d  i n  

pr e v i o u s  ana l y s e s  a s  e v i d en c e  t h a t  ma r k e t  f o r c e s  a r e  con­

s t r a i n i ng r e f i n er s f r om pa s s i ng t h r o u g h  a l l  cos t i n c r e a se s  

to p r o d u c t  p r i c e s . I n  th i s  s t udy t h e  r e l a t i o n s h i p  be tween 

pr o j e c ted  b a n k  l e v e l s  and the d eg r e e  o f  c o n s t r a i n t  on 

r e f i n e r  s pr i c i ng beha v i o r  is  e v a l u a t e d . 
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OVERVI EW O F  S H ORT-TERM PETROLEUM COST 
DI STRI BUTI ON MOD E L  ( STPCDM ) AND E CONOM I C  A S S U M PT I ONS  

The STPCDM is  u s e d  h e r e  to e v a l u a t e  t r e n d s  i n  g a so l i n e  p r i c e s  

u n d e r  a l te r n a te a s s u mp t i o n s  o f  l ow a n d  h i gh e c o n om i c  g r owth , 

as p r e s e n t e d  i n  t h e  E I A  A n a l y s i s  Memo r a n d um " 1 9 8 0  Mo t o r  G a so-

l i ne S upply and Demand " ( AM/ES/7 9 -1 2 ) . I n  those  ma c r oe co n o m i c  

scena r i os t h e  l ow e c o n o m i c  g r ow t h  c a s e  i s  ch a r ac t e r i z ed by 

h ig h e r  i n f l a t ion  t h a n  t h e  h i gh  g r owth c a s e . Demand  p r o j e c t i o n s  

and k ey mac r oeconom i c  va r i ab l e s  con s i s t e n t  w i th t h a t  A n a ly s i s  

Memo r andum and u s ed i n  the  S PTCDM a r e  s umma r i z ed i n  T a b l e  1 o f  

th i s  r epo r t .  Add i t i o n a l  s c e n a r i o s  eva l u a t e  the i mpa c t  o f  

i n c r e ased OPEC pr i c e s  and  o f  p r opo s ed c h an g e s  i n  DOE p r i c i ng 

r u l e s . 

I n  the  STPCDM , r e f i ne r s '  to t a l  co s t  i n c r e a s e s  ov e r  a b a s e  

pe r i od c o s t  a r e  a d d e d  t o  a b a s e  pe r i od r e f i ned p r o d u c t  

pr i c e , a s  spec i f i e d  i n  DOE p r i c i ng r u l e s . Th i s  t o t a l  co s t  

i nc l udes  pr o j e c t i on s  o f  r e f i n e r s '  c ompo s i te c r u d e  o i l  c o s t  

( agg r eg a t i ng maj o r  c r ud e  o i l  co s t  c a tego r i e s ) , i mpo r t ed p r o -

d u c t  cos t s , a nd n o np r o d u c t  c o s t s . I n  the  b a s i c  l ow and  h igh  

g r owth scena r i os a n a l y z e d  h e r e ,  p r i c e s  o f  i mpor t e d  c r u d e , 

unco n t r o l l ed d ome s t ic c r u de  and  i mpo r te d  r e f i ned  p r o d u c t s  a r e 

ass umed to  i nc r ea s e  t h r o ugh  1 9 7 9  a c co r d i ng to  the  s ame s c h e d u l e  

a s  t h a t  announced  f o r  OPEC n a t i on s , and  t o  r ema i n  c o n s t a n t  i n  

1 9 8 0 . An add i t io n a l  s c e n a r io e v a l u a te s  t h e  pote n t i a l impa c t  
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o f  a fu r t h e r  OPEC p r i c e  i n c r ease i n  1 9 8 0 . Con t r o l l e d  

dome s t i c c r u d e  o i l  pr i c e s  i n  al l s c e n a r i o s  a r e  a s s u med t o  

be i n f l a t ed q u a r te r ly by t h e  impl i c i t  GNP p r i c e  d e f l a to r , 

as  spec i f i ed i n  DOE pr i c ing r u l e s . P r o j e c t e d  v o l u m e s  f o r  

these  cost  e l em e n t s  f r om the STPCDM a r e  u sed t o  d e r i ve a 

w e i g h t e d  ave r ag e  p r o d u c t  cost  i n c r e a s e  f o r  r e f i n e r s .  Re f i ne r s '  

nonproduct  c o s t  i nc r e a s es a r e  e s t i m a ted by i n f l a t i ng h i s to r i c al 

re f i ne r s '  g r o s s  ma r g i n s  ( r e f i n e r y  g a t e  p r i c e  m i n u s  ave r ag e  

c r ude  o i l  c o s t )  qu a r t e r ly w i th the  G N P  p r i ce d e f l a to r . 

D i s t r i bu to r  p r i c e  ma r g i n s  a r e  ass umed i n  th i s  a n a l ys i s  to  
1/  

rema i n  con s t a n t . - (A r i thmet i c a l ly , t h e  a s s umpt i o n  o f  c o n s t a n t  

mar g i n s  g u a r a n tees  t h a t  f o r e c a s t  r e t a i l  p r i c e s  w i l l  i nc r ease  

at a l owe r r a te than  forecast  r e f i ne r y  g a te p r i c e s . )  

The model a d d s  p r o j e c ted cumu l a t ive  i n c r e a s e s  i n  c r u d e  o i l  

and nonp rod u c t  co s t s  to a n  Aug u s t  1 9 7 8  b a s e  l ev e l  pr i c e  

( for  f u l l  s e r v i ce l eaded r eg u l a r  g a so l i n e )  a n d  a d j u s t s  t h e  

1/ DOE pr i c i n g  r u l es es tabl i sh ma x imum  l e ve l s  f o r  r e t a i l e r  
ma r g i n s ,  tho u g h  ave r age  marg i ns ( fo r  l e aded  r eg u l a r )  h a v e  
been  e s t ima t e d  to b e  below th i s  c e i l ing .  I n  s p i t e  o f  t h e  
f l e x i b i l i ty a va i l ab l e  i n  s e t t i ng m a r g i n s , t h e  a s s umpt i o n  
of  con s tant  m a r g i ns appea r s  to b e  con s i s te n t  wi t h  r ec e n t  
t r end s .  R e t a i l er ma r g i n s  fo r l ea d ed r eg u l a r  g a s o l i ne a t  
fu l l  s e r v i c e  o u t l e ts ave r aged  8 . 4 ¢/g a l . i n  1 9 7 5  a n d  8 . 3 ¢/g a l . 
i n  1 9 7 7  ( Lu n d be r g  S u r vey , I nc . ) .  Th i s  d o es n o t  i n d i c a te 
con s t a n t  nom i n a l  p r o f i ts for  r e ta i l e r s , howeve r ,  s i n c e  o v e r  
t h e  same pe r io d  t h e  ave r age s a l e s  v o l ume p e r  s t a t i on i n c r e a s ed , 
r i s i ng ope r a t i ng c o s t s  wer e m i t i g a ted  by th e t r e nd towa r d  
s e l f - s e r v i c e  o u tl e ts , a nd s a l e s  s h i f t ed t o  the h i gh e r  m a r g in 
u n l e ad ed g r ad e s . The s e  t r e n d s  a r e  e xpec ted  to  c o n t i nu e . 
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r e s u l t i ng  pr oj ected pr ice  s e r i e s  fo r n o r m a l  s e a s o n a l  

v a r i a t i o n s . These  s e a son a l  v a r i a t i o n s , o n  t h e  o r d e r  o f  t h r e e 

pe r c e n t , r e s u l t i n  h i g h e r  pr i c e s  i n  t h e  pe a k  d em a nd s umme r 

d r i v i ng month s .  

Cu r r e n t  DOE pr i c i ng r ul e s  pe r m i t r e f i n e r s  to  d i s t r i b u t e  

t o t a l  co s t s  a l l oc a b l e  to  g a so l i n e a m o n g  t h e  d i f fe r en t  g r ad e s  

o f  g a so l i ne a t  the i r  own d i sc r e t i o n . Th u s , wh i l e t h e  STPCDM 

m e th o d o l ogy i s  adequ a t e  to  eva l u a t e  a ve r a g e  pr i c e  i n c r e a s e s  

a c r o s s  a l l  g r ad e s  o f  g a sol i ne , i t  d o e s  n o t  a c co u n t  fo r 

d i s p r opo r t i o n a t e  d i s t r ibut i o n  o f  c o s t s  among g r ad e s . 

Add i t i o n a l  a s s ump t i o n s  wh ich  wo u l d  b e  r equ i r ed t o  a n a l y z e , 

fo r e x ampl e ,  any po ten t i a l d i ve r g e n c e  i n  r e f i n e r ' s  pr i c e s  

fo r l e aded  a nd u n l e a d ed g r ad e s  h a v e  n o t  b e e n  i n c l u d ed i n  

t h i s  st udy . S im i l a r ly ,  th i s  s t u d y  d o e s  n o t  ma k e  a ny a s s ump­

t i o n s  r eg a r d i ng a ny po ten t i a l d i v e r g e n ce i n  pr i c e  m a r g i n s  

f o r  d i ffe r en t g r ad e s  a t  the  r e ta i l  l ev e l . 

Pr i c e  s e r i e s  pr e sen ted i n  t h i s  a n a l ys i s  h a v e  n o t  b e e n  

d e vel oped a s  un ique  l evel s wh i c h  w i l l  b a l a n c e  pr o j e c t e d  

s uppl y and  d emand . ( Demand p r o j e c t i o n s  u sed h e r e  we r e  

b a s e d  o n  t h e  a s s umpt ion  o f  con s t a n t  r e a l  pr i c e s , e qu i v a l en t  

to Table  3 ,  C a s e  3C . ) Pr i c e  p r o j e c t i o n s  f r om the  S TPCDM 

a s s ume th a t  s uppl y  w i l l  ad j u s t  t o  t h e  p r o j ec ted d emand . 

The a b so l u t e  s uppl y  l evel  t h e n  d e t e r m i n e s  t h e  r eq u i r emen t 
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fo r impo r ted c r ud e  o i l , wh i c h  conse q u e n t l y  i mpa c t s o n  t h e  

r e f i n e r s '  av e r a g e  c r u d e  co s t . The STPCDM me thod o l ogy , howe v e r , 

i s  not  s u f f i c i e n t l y  s e n s i t i v e  to d em a nd c h a n g e s  t o  g e n e r a t e 

a un i g u e  eg u i l i b r i um pr i ce . Acco r d i ng l y , i n  t h e  e v e n t  g a so l i n e  

pr ices  a r e  d e co n t r o l l ed , p r o j e c t i o n s  p r e sen ted h e r e sho u l d  o n l y  

be i n t e r p r e t ed  a s  mea s u r e s  o f  t h e  co s t  pr e s s u r e s  o n  p r o d u c t  

pr ices  wh ich  wo u l d  be  p r e s e n t  und e r  t h e  spec i f i c  c o n d i t i on s  

o u t l ined . Wi th  c o n t i nu e d  con t r o l s , pr i c e  pr oj e c t i o n s  a r e  

only ind i ca t i ve o f  m a x imum  a l l owa b l e  l e v e l s .  
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R E F I N E R  COSTS 

Av e r age  pr i c e  l ev e l s  for r e f i ned  pe t r o l e u m  pr od u c t s  m ay b e  

expec ted  i n  t h e  shor t-r un to  r e f l e c t  i n c r e a s ed c o s t s  i n c u r r ed 

by d ome st i c  r e f i n e r s .  Wh i l e  th i s  r e l a t i on sh i p  i s  m o r e d i r ec t  

fo r pr i c e -c o n t r o l l ed pr oduc t s  s uch  a s  g a so l i n e , pr i c e  i n c r e a s e s  

fo r o t h e r  p r o d uc t s  w i l l  b e  h i gh e r  o r  l owe r t h a n  a n y  i n c r e a se 

i n  r e f i n e r  c o s t s , d epend i n g  on  c u r r en t  ma r k e t  c o n d i t i o n s . 

Ta b l e 2 s umma r i ze s  t h e  p r o j ec ted  c umu l a t i v e  i n c r e a se i n  

r e f i n e r s '  c r u d e  o i l  a nd nonp r o d u c t  c o s t s  ove r t h i r d  q u a r t e r  

1 9 7 8  l ev e l s for  b o t h  t h e  l ow a n d  h i g h  g r ow t h  s c e n a r i o s  a n d  

fo r a l t e r n a t e  a s s umpt ions  r eg a r d i n g  l ev e l s o f  i n c r e a s e i n  

OPEC c r ud e  o i l  pr i c e s . Acco r d i n g l y , t h e s e  co s t  i n c r ea se s  

m a y  b e  i n t e r pr e ted a s  we i g h t ed a v e r ag e  pe t r o l e um p r o d u c t  

pr i c e  i n c r e a s e s  expected as  a r e s u l t  o f  t h e  spec i f i c 

cond i t i on s  o u t l i n ed . 

In g e n e r a l , nonpr o d u c t  c o s t  i nc r e a s e s  t h r o u g h  1 9 8 0  s h o u l d  

b e  con s i s t e n t  w i t h  r ec e n t  h i s to r i c a l  e x p e r i en c e  i n  k ee p i ng 

pace  w i th t h e  g e ne r a l  i n fl a t i o n  r a t e . Compo s i t e  c r ude  o i l  

co s t s  ( d ome s t i c  a n d  i mpo r ted ) ,  howeve r , w i l l  v a r y  s ig n i f i ­

c a n t l y  d epe n d i ng p r ima r i l y  o n  the  l ev e l  o f  impo r t e d  c r ud e  

o i l  pr i c e s . Th r ee c r ude  o i l  pr i c e  s h ed ul e s  e v a l u a t e d  i n  

Ta b l e  2 fo r b o t h  l ow a nd h i gh g r owth  s c e n a r i o s , r e spec t i ve l y ,  

a r e :  C a s e s  2A and 2B , OPEC pr i c e s  i n c r e a s i ng 1 4 . 5  pe r c e n t  
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by the end o f  1 9 7 9 w i th n o  f u r t h e r  i n c r e a se i n  1 9 8 0 ; C a s e s  2C 

and 2 D , OPEC p r i c e  i n c r e a s i ng 1 4 . 5  pe r c e n t  by the  end of  1 9 7 9 , 

w i th a subsequent  i n c r ea s e  i n  1 9 8 0  to k eep pace  w i th u . s .  

i n f l a t ion ; and  fo r c ompa r i s o n  pu r p o s e s ,  C a s e  2 E  a n d  2 F ,  no  

OPEC i n c r ea se i n  1 9 7 9 o r  1 9 8 0 . 

The 1 9 7 9 OPEC p r i c e  inc r e a se , wh i c h  a r e  expec te d  t o  be 

fol l owed by non-OPEC n a t i o n s  as we l l  as pr o d u c e r s  of d ome s t i c  

uncon t r o l led  o i l ,  a r e  sch ed u l e d  f o r  i mpl eme n t a t i o n  ove r fou r 

qu a r te r s  ( r espe c t i ve l y , S p e r c e n t , 3 . 8  pe r ce n t , 2 . 3  pe r ce n t  

a n d  2 . 7  pe r c e n t , compound i ng to  1 4 . 5  pe r c e n t  by t h e  e n d  

o f  1 9 7 9 ) . S i nce i t  i s  n o t  c l ea r  a t  th i s  t ime wh e th e r  

ma r k e t  cond i t i ons  a n d  the  po l i t i c a l  env i r onment w i l l a l l o w  

a f u r ther  OPEC i n c r e ase i n  1 9 8 0 , th i s  a n a lys i s  c o n s i d e r s  

Cases  2 A  and  2 B  ( p r i ce i n c r e a s e  o f  1 4 . 5  p e r c e n t  i n  1 9 7 9  a n d  

0 . 0 pe r cent i n  1 9 8 0 )  a s  t h e  m o s t  l i k e l y  s c e n a r i o s . 

Compa r i ng the announced  OPEC i n c r ea s e  c a se i n  1 9 7 9  t o  wh a t  

would  be e xpec ted w i th n o  OPEC i n c r e ase i n d i c a t e s  t h a t  OP EC 

pr i c e  h i kes  w i l l  be r e spon s i b l e  f o r  an a d d i t i on a l  2 . 7  to  

2 . 8  cent  pe r g a l l o n  i n  r e f i n e r  c o s t s  by  the  end  o f  1 9 7 9 . 

I n  o t h e r  wo r d s ,  by the end  o f  1 9 7 9  o v e r  5 0  p e r c e n t  o f  the  

5 . 0  to 5 . 1  cents  per  g a l lon  c u m u l a t i ve i n c r e a s e  in  to t a l  

r e f i n e r  cos ts w i l l  b e  a t t r i bu t a b l e  t o  the OPEC p r i c e  h i k e . 

I n  1 9 8 0 , i f  t h e r e  i s  no f u r th e r  OPEC i n c r e a s e ,  t o t a l  r e f i n e r  

cos t  w i l l  s t i l l  b e  6 . 8  t o  7 . 4  c e n t  p e r  g a l l o n  h ig h e r  than  
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they we r e  i n  th i r d  qua r ter  1 9 7 8 . Howev e r , a s u b s e q u e n t  1 9 8 0  

OPEC pr i c e  i nc r ea se a t  a l evel  commen s u r a t e  w i t h  u . s .  i n f l a t i o n  

wou l d  a d d  a f u r t h e r  1 . 4  to 1 . 6  c e n t  pe r g a l l o n  to  to t a l  r e f i n e r  

cos t s  in th a t  ye a r . 
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MOTOR GASOL I N E  P R I C E S  

Und e r  c u r r en t  DOE r u l e s  a l l  i n c re a s e s  i n  r e fi ne r  c o s t s  

d e s c r ibed i n  t h e  pr e c ed i ng s e c t i o n  c o u l d  be a d d e d  to g a so­

l i n e  pr ices . I n add i t i on to econom i c  g r owth a n d  wo r l d c r u d e  

p r i c e  cond i t i o n s  pr e s en ted above , t h e  a c t u a l  l ev e l  o f  g a sol i n e  

p r i c e s  w i l l  a l so d epend o n  t h e  e x a c t  p r opo r t i on  o f  r e f i n e r  

c o s t  wh ich a r e  passed  t h r ough . Ta b l e  3 c ompa r e s  t h e  c u mu l a t i v e  

i n c r e a s e  i n  r e t a i l  g a sol i n e  p r i ce s  w h i c h  wou l d  be  e xpected  

w i th both  low  a nd h i gh econom i c  g r owth  i f  r e f i ne r s ( 1 )  con t i n ued  

to p a s s  t h r o ugh to pr i c e s  g a sol i n e ' s  f u l l vol ume t r i c sh a r e  

o f  t o t a l  r e f i n e r  cost  i n c r e a s e s  ( Ca s e  3 A ) , ( 2 )  pa s s ed t h r ough  

add i t i onal  c o s t  i n c r e a s e s  wh i ch wo u l d  be a l l owa bl e w i th t h e  

p r oposed ga sol i n e  t i l t  ( Ca s e  3 B ) , o r  ( 3 )  i nc r e a sed  r e t a i l  

pr i c e s  t o  k eep pace  w i th t h e  r a t e  o f  i n fl a t i on , a s  me a s u r ed 

by t h e  proj e c t ed CPI ( Ca s e  3C ) . Cu r r en t ly , r e f i ne r s  may only  

i n c r e a s e  g a s o l i ne p r i c e s  by  g a sol i n e ' s  p r o r a ta  vol ume t r i c  

s h a r e  o f  total  c o s t  i n c r e a s e s  ( Ca s e  3A ) . ( Th u s , C a s e  3 A  pr i c e  

i n c r e a s e s  a r e  based  d i r ec t ly on  t h e  t o t a l  r e f i n e r  c o s t  

i n c r e a s e s  i n  Tab l e  2 ,  C a s e s  2A a n d  2 B , a d j u s ted  fo r s e a son a l  

g a sol i n e  pr i c e  v a r i a t i o n s . )  Th e Eco nom i c  Reg u l a to r y  Adm i n i s ­

t r a t i on ( ERA ) , howeve r ,  h a s  con s i d e r e d  a p r opos a l  wh ich , 

i f  adopted , wo u l d  a l l ow r e f i n e r s to pa s s  th r o u g h  1 1 0  pe r c e n t  

o f  g a sol i ne ' s  vol ume tr i c  sha r e  o f  c r ud e  o i l  cos t s  a nd 
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app r ox ima t e ly 1 5 0  p e r c e n t  o f  � a so l i ne ' s  v o l umet r i c s h a r e  
3/ 

o f  total  nonp r o d u c t  c o s t s  ( T a b l e  3 ,  C a se 3  B ) � Th i s  is the 

so-c a l l ed " g a so l i n e  t i l t "  r u l i ng , a n d  is  d e s i g n e d  to e n a b l e  

r e f i n e r s  t o  r ec o up a d d i t i o n a l  c o s ts  u s u a l ly a s soc i a ted by 

r e f i n e r s  w i th g a so l i ne p r od u c t i o n . I f  t h e  t i l t  r u l i n g  h ad 

been imp l eme n ted  i n  D e c embe r 1 9 7 8  a s  o r i g i n a l ly p r op o s e d , 

r e f i n e r s  wou l d  h a v e  been  a b l e to  p a s s  th r o ugh  5 . 8  to 6 . 2  c e n t s  

per  g a l l on t o  g a so l i n e  p r i ce s  by t h e  e n d  o f  1 9 8 0  i n  a d d i t ion  

to  wh a t  wou l d  be po s s i b l e  u n d e r  c u r r e n t  DOE p r i c i ng r u l e s 

( Ta b l e  3 ,  C a s e 3 B  m i n u s  C a se 3 A ) . A l at e r  impl eme n ta t i o n  d a te  

fo r the t i l t  r u l i ng wou l d  pos tpon e  the  p r i c e  imp a c t  of  the  

t i l t  p r e s e n t ed i n  Ta b l e  3 .  

By 1 9 8 0  i n  the  l ow g r owth s c e n a r io ,  s tr a ig h t  (pr o  r a t a )  

v o l u me t r ic p a s s th r ou g h  o f  a l l owabl e c o s t  i n c r ea s e s , per  

cu r r ent  pr i c i ng r u l e s , cou l d  l im i t  g a so l i n e  p r i c e s  t o  3 . 5  

c e n t s  per  g a l l on be l ow the  i nc r e a s e s  e xp e c t ed i f  p r i c es 

cont i n ued  to e sc a l a te wi th i n f l a t i o n  (Tab l e  3 ,  C ase 3 C  m i n u s  

C a s e  3 A ) . 

3/ A second p r opo s e d  r u l i n g  by the  ERA wou l d  a l l ow g a so l i n e  
re t a i l er s  t o  p a s s  th r ough  to  p r i c e s  r ent  i n c r ea s e s  and  c o s ts  
a s so c i a ted w i th the mand a to r y  p u r c h a se o f  vapo r r ecove r y  
sys t ems . The  impact o f  th i s  r u l i ng h a s  n o t  been i nc l u d ed 
i n  r e t a i l  ma r g i n s  i n  th i s  a n a lys i s  beca u se ( 1 )  th e r e  a r e  
n o  r e l i able  e s t im a t es o f  t h e  c o s ts i nv o l ved  a nd ( 2 )  u n l e s s  
a l l  r e ta i l e r s  i n  th e same  ma r k e t  a r e  f a c e d  w i th th e s e  c o s t s , 
i t  i s  not l i k e l y  t h a t  m a r k et cond i t i o n s  wou l d  pe r m i t  th e i r  
r e c o upment  i n  h ighe r p r i ce s . 
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I n  the h i gh g r owth s c e n a r i o , ma x i mum  a l l ow a b l e  pr i ce s  w i th 

s t r a i g h t  vol umet r i c c o s t  pa s s t h r o ugh  wo u l d  s t i l l  be  1 . 7  

c e n t s  pe r g a l l o n  l ower in  1 9 8 0  t h a n  i n  t h e  g e ne r a l  i n f l a t i on 

c a s e , r e fl e c t i n g  the  l owe r i n fl a t i o n  e x p e c t e d  in  t h e  h ig h  

g r owth scen a r i o .  I n  s p i t e  o f  r e f i ne r  c o s t s  i n c r e a s i n g  a t  

o r  above the g en e r a l  i n f l a t i o n  r a t e  th r o ug h  1 9 8 0 ,  r e t a i l  

g a sol i n e  pr i c e s  w i l l  d ec l ine  i n  r e a l  t e r m s  pr ima r i l y  bec a u se 

o f  the  r eg u l a to r y  a n d  ma r k e t  con s t r a i n t s  on  d i s t r i b u t o r  

m a r g i n s  ( see  footnote , page s i x ) , b u t  a l so b e c a u se o f  

r e s t r i c t i o n s  on  r e f i n e r  c o s t  pa s s th r o u gh s .  
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MOTOR GASOLI N E  BANK S  

Ref i n e r s '  b a n k s  o f  u n r ecouped  c o s t s  o f  p r o d u c ing  g a s o l i n e  

a r e  d e f i ned as  the cumu l a t i v e  i nc r e a s e  i n  r e f i n e r s '  co s t s  

a l l oc a b l e t o  g a so l i n e  p r i c e s  s i ncp. M a y  1 9 7 3 l e s s  t h e  c u mu l a ­

t i ve i n c r e a s e  i n  r e c o upmen ts ( i . e . ,  s a l e s  r even ues ) s i n c e  

May 1 9 7 3 . U nd e r  c u r r e n t  DOE p r i c i n g  r u l e s , r e f in e r s  a r e  

con s t r a i ned i n  s e t t i ng g a so l i ne p r i c e s  by b o th th e i r  c u r r e n t  

cost  i nc r e a s e s  ( l ag g e d  one month ) a n d  t h e  s um o f  pa s t  c o s t  

i nc r e a s es wh ich  h a v e  n o t  y e t  been r ec o up ed ( i . e . , g a s o l i ne 

bank s ) . C o s t s  a l l oc a bl e to g a so l i n e  may i n c l u d e , a t  th e 

r e f i n e r s  d i s c r e t i o n ,  bo th c u r r ent c o s ts ( l agged o n e  mon th ) 

and  un r ecouped cos t s  ( ba n k s )  a s s o c i a te d  w i th  oth e r  p r i ce ­

con t r o l l ed p r od u cts . Th e r e  a r e  n o  r e s t r i c t i ons on the  p a s s ­

th r o ugh of c u r r ent  c o s t  inc r e as e s  ( i nc u r r ed wi th i n  t h e  p a s t 

two months ) . F o r  u n r e c ouped co s t s  ( i ncu r r ed mor e  t h an two 

mon ths p a s t ) , h owev e r , only  1 0  pe r c e n t  o f  the h ig h e s t  l ev e l  

o f  unr ecouped c o s t s  banked  i n  t h e  p a s t  l"ay b e  p a s s e d  th r ou gh 

to pr i ce s  i n  any one month . The r e l a t i on s h i p  be tween  bank s 

and ce i l i ng p r i c e s  i s  d e sc r i bed i n  F i g u r e  1 .  

Moto r  g a so l i n e  ban k s  ( f o r  3 0  l a rg e  r e f i n e r s  as  r ep o r ted  

i n  the E IA Monthly E n e r gy Rev i ew )  a re p r o j e c ted  i n  T a b l e  4 .  

P r o j ec t i ons  ex tend o n l y  th r o ugh 1 9 7 9 , r e f l ec t i ng th e g r e a t e r  

unce r ta i n ty i n h e r en t  i n  the ban k s  s u b-mo d e l  o f  the  S TPCDM . 
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Al l pr oj ec t i ons  a s s ume  mon t h l y  r e a l l oc a t ion s o f  c o s t s  

a s s o c i a t ed w i th o th e r  p r o d uc t s  t o  mo t o r  g a so l i n e  pr i c e s  

r em a i n  c o n s t a n t  a t  t h e  Aug u s t  1 9 7 8 l ev e l . Tr e n d s i n  ma r k e t s  

fo r other  pr i c e -cont r o l l ed pr od u c t s  a n d  t h e  o u t c ome  o f  po s s i b l e  

DOE p r opos a l s  t o  d econ t r ol t h e s e  o t h e r  pr od u c t s  wi l l  impact  

s ig n i f i c a n t l y  on  the  ac t ua l  l ev e l  of  r e a l l oc a t i o n s . 

Pr o j e c t ions o f  b a n k s  und e r  two econom i c  g r owth  s c e n a r ios  

and four  a l t e r n a t e  a s s umpt ions  on  t h e  l ev e l  of  c o s t  p a s s ­

t h r o ugh a r e  cons ider ed . The s e  c a s e s  en compa s s  a l a r g e r an g e  

of  po ten t i a l  b a n k  l ev e l s .  A l l pr o j ec t i o n s  i nd i c a t e  l ev e l s  

lower  t h a n  may o th e r w i s e be expe c t ed d ue pr ima r i l y t o  t h e  

f a c t  th a t  pr o j ect ions  a r e  i n i t i a t ed f r om t h e  l ow Au g u s t  

1 9 7 8  l ev e l  ( $ 4 4 2  m i l l i on ) , wh ich r e f l ec t ed t h e  r ec o r d  h i g h  

g a so l i n e  con s umpt ion a nd s t o c k  d r awdown d u r ing  summer  1 9 7 8 . 

( S a l e s  f r om g a s o l i ne s t oc k s  cons t i t u t e  r ec o u pm e n t s  f o r  wh ich 

t he r e  is  no o f f s e t t ing c u r r en t  c o s t , s o  t h a t  p r i c e s  c a n  o n l y  

be  ma i n t a ined o r  i nc r ea s ed b y  a l l oc a t i ng c o s t s  f r om b a n k s . )  

I f  g a s o l ine  s t o c k s  wer e b u i l t up th i s  wi n t e r  t o  n o r m a l  l ev e l s ,  

t h e  add i t ion a l  u n r eco uped c o s t s  a c c um u l a t e d  wou l d  r e s t o r e  

b a n k s  t o  l e ve l s  h igher  t h an i nd i c a t ed i n  Tab l e  4 .  

Th i s  a n a l ys i s  i nd i c a t e s  t h a t  t h e  l owe s t  l e v e l  o f  mo t o r  g a s o l ine  

ban k s  wh ich c o u l d  be e xpected in  1 9 7 9  i s  a s so c i a t e d  w i th t h e  

comb i n a t ion o f  c o n t i n u ed c u r r e n t  p r o  r a t a  v o l u me t r i c  c o s t  

a l l oca t ion r u l e s  a n d  r e t a i l  pr i ces  i nc r e a s i ng w i t h  t h e  g en e r a l  
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r a te of  i n f l a t i on ( Tabl e 4 ,  C a s e  4 C ) . I n  t h i s s c e n a r i o the 

assumpt ion of con s t an t  nomi n a l  r e t a i l  ma r g i n s  r e s u l t s in  

r e f i n e ry l ev e l  p r i c es i n c r e a s ing  f a s t e r  t h an t h e  g en e r al 

i n f l a t ion r a t e . To s uppo r t t h i s  acce l e r a t ed p r i c e  i n c r ea s e , 

r e f i n e r s  m u s t  d r aw down bank s .  I n  t h e  h i gh g r owth ( l ow 

i n fl a ti on ) s c en a r i o  o f  Case  4 C ,  ban k s  a r e  ma i n t a i n ed a t  low 

l e ve l s ,  compa r ab l e  to th ose  a t ta i n ed in  f a l l  1 9 7 8 . In  the 

l ow g r owth ( h igh  i n f l a t i o n )  c a s e , howev e r , ban k s  a r e  d r awn 

down to $ 1 0 0  m i l l i o n ,  an  unp r eced e n t ed l o w .  P r e s s u r e  on 

bank  leve l s  wou l d  b e  r ed uced by e i th e r  p r i c e  i n c r ea s e s  i n  

l i ne w i th a l l owable  c u r r ent  c o s t  i nc r ea s e s  ( C a s e  4 A ) o r  

imp l emen t a t i o n  o f  a g a s o l ine  t i l t  ( C a s e s  4 B  a n d  4 D ) . 

E xpec ted 1 9 7 9 b a n k  l ev e l s  wou l d  h a v e  no s i g n i f i c a n c e  f o r  

1 9 8 0  gaso l i n e  p r i ce s  i f  g a so l i n e  p r i c e s  we r e  d ec o n t r o l l e d  

before  t h a t  t i me . Howeve r ,  i f  g a so l i ne r ema i ns a c on t r o l l ed 

p r od u c t  and a t ig h t  g a so l ine  s uppl y/d emand ba l a n c e  d e v e l ops , 

th e l evel o f  b a n k s  c o u ld s i g n i f i c a n t ly c o n s t r a i n  or  f ac i l i ­

t a t e  r e f i n e r s '  e f fo r ts to r a i s e  p r i c e s  i n  r e s po n s e  to  a 

t ig h t  s upply s i tu a t i on .  

I n  o r d e r  to i nd i c a t e  the  p r i c i ng f l e x i b i l i ty ( i . e . , th e 

a b i l i ty o f  r e f i ne r s  to i n c r ea se g a s o l i n e  p r i c e s  a t  a h ig h e r  

r a te than  t h e i r  c u r r en t  cos t i n c r e a se s )  a ffo r d e d  to  r e f i n e r s  

by d i ff e r e n t  l ev e l s  o f  bank s ,  Tabl e 4 a l s o  p r e se n t s  p r o j ec-
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t i o n s  o f  the  po t e n t i a l  add i t i o n a l  pr i c e  i n c r e a s e  wh i c h  c o u l d  

b e  s u s t a i n ed f o r  o n e  q u a r t e r  i f  a l l g a so l i ne ban k s  we r e  c om­

pl e t ely pa s s ed t h r o ugh to  pr i c e s  i n  t h a t  qu a r t e r . Th e o n e ­

qu a r t e r  pr i c e  impa c t  i s  e s t ima t ed a s  a v e r c g e  ban k s  f o r  e a ch 

quar t e r  d i v i d ed by t o t a l  g a s o l i n e  p r o d u c t i o n  for  t h a t  qu a r t e r . 

( Th i s  pr i c e  i nc r ea s e  wo u l d  be i n  a d d i t i o n  t o  t h e  i n c r e a s e s  

p r o j e c t ed in  Tabl e 3 s i nce , g iv e n  t h e  1 0  pe r c e n t  o n e -m o n t h  

pa ss thr ough l im i ta t i o n  n o t ed abov e , t h i s  t o t a l  i n c r e a s e  

m ay be in  e x c e s s  o f  t h a t  a l l owed by D O E  pr i c i ng r u l e s . Th e r e  

wou l d  be n o  c umu l a t i v e  e f fec t o f  t h e  pr i c e  impac t s  i n d i c a t ed 

i n  Ta ble  4 . )  An i n c r e a s e  o r  d ec r e a s e  i n  r e a l l oc a t i o n s  o f  

cos t s  f r om o t h e r  p r o d u c t s  wo u l d  i nc r e a s e  o r  d ec r e a s e , 

r e spec t ivel y ,  the  e s t ima te  o f  m a x i m u m  o n e -q u a r te r pr i c e  

i n cr e a s e s  mad e pos s i bl e by al l o c a t i n g  a l l g a s o l i n e  b a n k s .  

The  d e g r ee o f  pr i c i ng fl ex ib i l i ty a f fo r d e d  by a c e r t a i n 

l evel  of  gaso l i n e  ban k s  w i l l  v a r y  d e p e n d i ng b o t h  o n  t h e  

l evel s o f  g a so l i ne pr oduct ion  and  s a l e s , and  o n  t h e  l eve l s  

o f  r e f i n e r s ' a l l oc ab l e c o s t s  a n d  pr i c e s . Wi th d ec l i n i ng  

b a n k  l evel s and i nc r e a s i ng produc t i o n , a l l  c a s e s  c o n s i d e r e d 

i n  th i s  analys i s , e xcept  Case  4 D ,  i n d i c a t e  d e c r e a s ed r e f i n e r  

pr i c i ng fl ex i b i l i ty . Case  4 D ,  wh i c h  a s s u m e s  r et a i l  p r i c e s  

i n c r e a s e  wi th i n f l a t i o n  a n d  r e f i n e r s  a r e  a l l owed t o  a l l o c a t e  

add i t i on a l  c o s t s  as soc i a ted  w i t h  t h e  g a so l i n e  t i l t , i nd i c a t e s  

i n c r e a sed pr i c i ng f l e x i b i l i ty i n  1 9 7 9  r e l a t i v e  t o  1 9 7 7  for 
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the h igh g r owth  ( l ow i n fl a t i o n ) s c e n a r i o . Re f i n e r s '  pr i c i n g  

fl ex ib i l i ty appe a r s  m o s t  con s t r a i n ed r e l a t i ve t o  1 9 7 7  i n  

Ca se 4 C ,  wh i c h  a s s umes both  t h e  c o n t i n u 3 t ion  o f  c u r r e n t  pr o 

r a t a  vol ume t r i c  pa s s th r o u g h  pr i c i n g  r u l e s  a n d  r e t a i l  p r i c e s  

i n c r e a s i ng w i th i n fl a t i o n . I n  C a s e  4 C ,  w i th l o w  e conom i c  

gr owth and h i g h  i n fl a t i o n , r e f i n e r s corne  c l o s e s t  t o  t h e  

po i n t  o f  be i n g  l eg a l ly c on s t r a i n ed i n  t h e i r  pr i c i ng b e h a v i o r . 

Of cou r se , i f  r e f i n e r s  we r e  t o  i nc r e a s e  pr i c e s  t o  ma r k e t  

cl ear ing  l ev e l s ,  the  ex t r a f l ex ib i l i ty a f fo r d ed b y  b a n k  

d r awd own s m a y  n o t  b e  n e e d ed . Howeve r , i f  ban k s  a r e  a l r e a dy 

a t  l ow l eve l s  be fo r e  t h e  s u m�er  d r i v i n g  sea son o r  be f o r e 

some unexpe c t e d  s u r g e  i n  d em and o r  r es t r i c t i on o n  p r od u c t i o n  

that  forces  r e l i an c e  on  s t o c k  d r awdown s , r e f i ner s c o u l d  

qu i c k l y  become c o n s t r a i ned by l ow b a n k  l evel s .  Th e d e ve l op­

ment o f  a t i 9 h t  s upply  s i t ua t i o n  in  1 9 8 0  i n  conj u n c t i o n  

wi th  the ban k l e ve l s  pr e se n t e d  i n  C a s e  4 C  i nd i c a t e s  t h a t  

pr i c e  i n c r e a s e  may n o t  b e  av a i l ab l e  t o  r e f i n e r s  a s  a s t r a t e g y  

f o r  deal ing  w i th  e x c e s s  d eman d . 

Ind u s t r y  pr i c i ng beh av i o r  n e ed n o t  be con s t r a i n ed , h oweve r , 

even when  g a s o l i n e  b a n k s  a r e  e x h a u s ted . S in c e  f i r m s  c a n  f r ee l y  

r ea l l ocate  fr om o t h e r  p r o d u c t  ban k s  t o  g a so l i n e  pr i c e s , f i rms  

wou l d  only be l eg a l l y  c on s t r a i ned w h e n  b a n k s for  a l l  co n t r o l l e d  

pr od ucts  r each ze r o . The l owe s t  l ev e l  o f  t o t a l  b a n k s  wh i c h  

wou l d  e f fect i v e l y  c o ns t r a i n  pr i ce s , howe v e r , i s  a l so n o t  z e r o .  
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I f  i nd i v id u a l  f i rms  account i ng fot a s i g n i f i can t ma r k e t  

sh a r e  a r e  o u t  o f  t o t a l  ban k s  and t h u s  l eg a l l y  c o n s t r a i n ed ,  

t h e i r  compe t i t o r s  who s t i l l  have ba n k s  may n o t  b e  w i l l i ng 

t o  r a i s e  pr i c e s  a t  the  r i sk  o f  l o s i ng ma r k e t  po s i t i o n . I n  

A u g u s t  1 9 7 8  f i r m s  a ccoun t i ng for  appr o x i ma t e l y  2 0  p e r c e n t  

o f  t o t a l  g a so l i ne s a l e s  b y  the  3 0  l a r g e s t  r e f i ne r s  we r e  

o u t  o f  t o t a l  ba n k s . S i nce t h e se f i r m s  d o  n o t  c ompe t e  i n  

a l l  mar k e t s  s e r ved by the  r ema i n i ng l a r g e  r e f i ne r s , i t  i s  

n o t  l i k e l y t h a t  A u g u s t  pr ices  we r e  c o n s t r a i n ed . Howeve r , 

th i s  s t udy h a s  n o t  i ncl uded the  d e t a i l ed m a r k e t  a n a l ys i s  

wh i ch wo u ld be r equ i r ed t o  d e t e r m i n e  t h e  d e g r ee o f  compe­

t i t i on b e tw e e n  i n d i v i d u a l  f i r m s . In  Aug u s t  1 9 7 8  t h e r e  wa s 

no  d i f f e r en c e  i n  ave r ag e  pr i c e s  ( l e a d ed r e g u l a r d e a l e r  t a n k  

wagon )  betwe e n  f i r m s  w i t h o u t  t o t a l  b a n k s  a n d  the i r  ma j o r 

c ompe t i t o r s .  
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MOTOR GASOLI N E  I NVENTOR I E S  

A s  noted i n  the pr ev i o u s  s e c t i o n , a r e f i n e r ' s  i n v e n t o r y  

s t r a t egy c a n  have a s ig n i f i c a n t  i mp a c t  on  b a n k  l e ve l s  and  

c o n s eque n t l y  on  pr i c i ng fl e x i b i l i ty .  P r o j e c t ed l ev e l s o f  

m o t o r  g a sol i ne s to c k s  cons i s t e n t  w i t h  pr oj e c t i on s  o f  

r e f i n e r s '  c o s t s  and g a sol i ne ban k s  d e s c r i bed i n  t h i s  

a n alys i s  a r e  p r e se n t ed i n  Tabl e 5 .  Th e se p r o j e c t i o n s  a s s ume 

t h a t  aver age a n n u a l  g a s o l i n e  pr od u c t i o n  w i l l  be a t  a l ev e l  

wh ich , when added to  g a s o l i n e  i mpo r t s ,  w i l l  b a l a nc e  p r o j e c t ed 

a v e r age annual  demand . The m e t h o d ol ogy , wh i ch a s s um e s  n o r m a l  

s e a so n al va r i at ion  i n  p r o d u c t i o n  r a t e s , i mpo r t s  a nd d ema nd , 

e s t i m a t e s  qu a r t e r l y  c h a n g e s  i n  s t oc k s  a s  qu a r te r ly d e m a n d  

l e s s  s upply ( p r od u c t i on pl u s  i mpor t s ) . Pr oj e c t ed c um u l a t i v e  

c h a n g e s  i n  stoc k s  a r e  added t o  A u g u s t  1 9 7 8 a c t u a l  s toc k s  t o  

d e r ive e s t im a t e s  o f  f u t u r e  l ev el s . 

S i nce  Aug u s t  1 9 7 8 sto c k s  we r e  a t  e x c ept i o n a l ly l ow l e v e l s ,  

p r oj e c t ed stoc k s  pr e s e n t ed i n  Ta b l e  5 a r e  a t  l owe r l e ve l s  

t h a n  may a c t u a l l y  b e  expe r i en c ed . I f  r e f i n e r s  i nc r e a se 

g a s o l i ne produc t i on  i n  1 9 7 9  a bo v e  l ev e l s r equ i r ed to  b a l a nce 

demand in  o r d e r  to  bu i l d  up s t o c k s t o  n o r m a l  l e ve l s  ( 3 4  d ays 

s uppl y ,  the a ver age l evel  for  1 9 7 6 - 7 8 ) by the  e nd o f  1 9 7 9 , 

g a so l i n e  s upply wo u l d  h a ve to be  i n c r e a sed about  . 5  pe r ce n t  

i n  t h e  l ow g r owth c a se and abo u t  1 . 5  pe r ce n t  i n  t h e  h ig h  
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4/ 
g r owth c a se above the l ev e l s a s s umed h e r e . - At t h e  t i me t h i s  

repor t w a s  pr e pa r ed , howev e r , t h �  l a t e 1 9 7 8  s t o c k  s i t u a t i o n  

was e x a c e r b a t ed b y  c on t i n ued abov e -n o r m a l  d emand , i nd i c a t i ng 

ther e may be l i m i t ed o ppo r t u n i ty for r e f i n e r s  to  r eb u i l d  

stoc k s  th i s  w i n t e r  t o  h i s to r i c a l  l eve l s . Th i s  a n a l y s i s  

ind i c a tes  1 9 7 9  a n d  1 9 8 0  g a sol i n e  s to c k  l eve l s  c ompa r ab l e  t o  

1 9 7 8  i n  the l ow g r ow t h  ( l ow g a sol i n e  d e m a n d ) scen a r i o  a nd 

l ower th an  1 9 7 8  i n  t h e  h ig h  g r owth (h i gh  d em a nd ) s c e n a r i o .  

In both scena r i o s  s to c k s  s h o u l d  b e  a d e q u a te t o  ma i n t a i n  

nor m a l  m a r k e t  ope r a t i on s . 

If  r e f i n e r s  we r e  t o  i nc r e a s e  pr o d u c t i o n  for  s to c k  b u i l d up ,  

they wou l d  i n c u r  c o s t s  wh i c h  c o u l d  n o t  be  i mmed i a t e l y  r eco uped . 

Henc e , g a sol i n e  b a n k s  wo u l d  i n c r e a s e . I f  the s e  a d d i t i o n al 

s toc k s  we r e  s ub s e q u e n t ly m a r k e t ed i n  1 9 8 0 , i n  r e spon s e  t o  

a deve l op i ng t i g h t  s uppl y ,  1 9 8 0  g a s o l i n e  b a n k s  wou l d  r e t u r n  

t o  t h e  l evel a n t i c i p at e d  i f  t h e r e had b e e n  n o  1 9 7 9  b u i ld up .  

4/ Und e r  cur r en t  DOE p r i c i ng r u l e s , r e f i n e r s may r ec o up o n l y  
t h e  e x pl i c i t  c o s t s  o f  pr o d u c i ng a nd s t o r i ng i nven to r i e s . 
S i nce ( 1 )  the s e  i n v e n t o r i e s  c on s t i t u te an  i n v e s t m e n t  o f  
r e sou r ces  and ( 2 )  DOE r u l e s  d o  n o t  a l l ow a n y  r et u r n  o n  t h i s  
inves tment to b e  pa s se d  t h r o ug h  t o  pr o d u c t  pr i ce s , r e f ine r s  
h ave l i t t l e  i nc e n t i v e  t o  c a r r y  i nven tor i e s  a t  l e ve l s  h ig h e r  
than r equ i r ed to  m a i n t a i n  n o r mal  ma r ke t  ope r a t i on s . 
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CONCLUS I ON S  

Even  und e r  p r i c e  con t r o l s  the  r a n � e  o f  po t e n t i a l  p r i ces  

wh i c h  may  be e s t a bl i shed th r o ugh 1 9 8 e  is  s ig n i f i c a n t . 

Ma x i m um a l l owa b l e  pr i c e s  w i l l  v a r y  s i g n i f i c a n t l y  w i th 

eco nom i c  g r owth (wh i ch w i l l  d e t e r m i n e  g a so l i ne d emand , 

the v o l ume o f  h i gh c o s t  impo r ted  c r u d e  o i l  r equ i r ed to  

s a t i s fy d emand , and consequ e n t l y  the  a ve r ag e  c r u d e  o i l 

cos t )  and the  i n fl a t ion r a te  ( wh i c h  w i l l  a f fe c t  a l l  

p r  o d u c t  ion  c o s  t s ) . Re f i n e r  s ,  howeve  r ,  n e e d  not ·  s e t  

pr i c e s  a t  m a x imum l eve l s .  The pr o po r t i on o f  a l l ow a b l e 

c o s t s  act u a l ly pa ssed  t h r o ug h  t o  g a s o l i n e  p r i c e s  may 

be i n c r e a s ed as  a r e s u l t  of the r ec e n t l y  p r oposed  " gaso-

l i ne  t i l t "  r u l i n g , a l l owing f u r t h e r  v a r i a t ion  i n  po t en t i a l  

pr i ce l ev e l s .  Reta i l  g a so l i ne p r i c e s  c o u l d  i nc r e a se 

t h r o ugh 1 9 8 0 be tween 6 . 6  and  7 . 2 c en t s  p e r  g a l lon  wi th  

con t i n u a t i on of  c u r r en t  p r i c i ng r u l e s  a n d  be t ween  1 2 . 4  

and 1 3 . 4  c en t s  per  g a l l on w i th t� e g a s o l i ne t i l t  r ul i ng . 

Pr i c e  i n c r e a s e s  n e c e s s a r y  to  k eep pa c e  w i th i n f l a t i o n  

o v e r  t h e  s ame pe r i od wo u l d  be be twe e n  8 . 3  and  l e . 7  c e n t s  

p e r  g a l l on . 

An imoo r tant  c o n s i d e r a t ion be s id e s  t h e  a c t ua l  or i c e  l evel  . -

i s  the  add i t i o n a l  fl e x i b i l i ty r e f i n e r s  wou l d  h ave t o  

i nc r e a s e  pr i c e s  f u r t h e r  i n  r e spon s e  to  s h o r t - t e r m  ma r ke t  
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fl u c t u a t ions . Th i s  a n a l ys i s  i nd i c a t e s  th a t  pr i c i ng f l ex i ­

b i l i ty become s i n c r e a s i n g l y  c on s t r a ined a s  a n  i n c r e a s ing  

pr opo r t ion o f  a l l owabl e c o s t s  a r e  pas sed t h r o ug h  t o  pr i c e s . 

Wi th the  a s s umpt i ons  o f  c o n s t a n t  r e t a i l e r  ma r g i n s  a n d  r e t a i l  

pr ices  i nc r e a s i ng w i th t h e  g en e r a l  i n f l a t ion  r a t e , pr ic i ng 

flex i b i l i ty wou l d  be mo r e  c o n s t r a i n e d  in t h e  l ow g r owth  (h i g h  

i n fl a t ion ) econom ic s c e n a r i o  t h a n  i n  t h e  h ig h  g r owth  ( l ow 

i n f l a t ion ) case . 
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FIGURE 1 

OVERVIE'W OF WE GASOLINE PRICING RULES 
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minus COSTS (5/73) 

CURRENT COST 
R.EALLO:ATIOOS FRO>i 
OTHER PROOOcrs 

vI 
UNRECOUPED COSTS (GASOLINE BANKS) = 

(Cost - Cost (5/73) 
- (Revenues - Revenues (5/73) 

CURRENl' REFINER PRICE 

+ CEILING RETAIL MAffiIN 

\ 
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TAB L E  1 

MACROECONOM I C  ASSUMPT I ON S  AND  MOTOR 
GASOL I NE D EMAND PRO J EC T I ONS 

lA o Low Gr owth  C a s e  
b/ 

1 9 7 7  1 9 78- 1 9 7 9  1 9 8 13  
a/  

I n fl a t ion R a t e s  ( % )  

GNP Defl a t o r  5 . 5  6 . 9  7 . 0  

C P I  6 . 5  6 . 9  7 . 1  

Ga s o l i n e  Dema n d  ( bbl/d ) 
- h igh conse r v a t ion 7 , 1 7 6  7 , 4 13 13  7 , 4 0 0  

lB . H i gh  Gr o w t h  C a s e  
b /  

1 9 77 1 9 7 8- 1 9 7 9  

!:./ 
I n fl a t i on Ra t e s  ( % )  

GNP De fl a to r  5 . 5  6 . 2  

C P I  6 . 5  6 . 2  

Ga s o l i n e  Demand  ( bbl/d ) 
- l ow con se r v a t i o n  7 , 1 7 6  7 , 4 13 13  

a/ Me a s u r ed f r om m i d -ye a r  to  m i d -ye a r . 

h/ Pr e l i m i n a r y  act u a l . 

5 . 6  

5 . 7  

7 , 8 13 13  

7 . 4 

7 . 2  

7 , 6 0 0  

1 9 8 13  

6 . 13  

5 . 7  

8 , O 0 O  

Sou r ce : E IA An alys i s  Memor a n d u m  " 1 9 8 13  M o t o r  Ga so l i n e  Suppl y 
and Demand " (AM/ES/7 9 -l 2 ) . 



Ye a r  
and  

Qua r te r  

1 9 7 8  
4tfi 

1 9 7 9  
--rst 

2nd 
3r d 
4 t h  

1 9 8 0  
1St 

2nd 
3rd  
4 t h  

1 9 7 8  
4th 
1 9 7 9  
--rst 

2nd 
3 r d  
4 t h  

1 9 8 0  
J:Sf 

2nd 
3 r d  
4 th 

2 7  

TAB LE 2 

PROJECTED CUMULAT I VE C RUDE O I L  AND NON PRODUCT 
COST I N CREAS ES W I TH CON T I N UED CONTROLS a/  

( c e n t s  pe r g a l l o n ) 
-

Compo s i te C r u d e  Oi l 
C o s t  I n c r e a se 

Re f i n e r  
No np r od u c t  

C o s t  I n c r e a se To t a l  I n c r e a se 

2A . 

. 2  

1 . 0  
2 . 3  
3 . 0  
3 . 8  

3 . 9  
4 . 5  
4 . 7  
5 . 0  

bl 
Low Gr owth/Fu l l  OPEC I n c r e a s e  i n  1 9 7 9 , ­
No OPEC I n c r e a s e  in  1 9 8 0  

. 2  

. 5  
• 7 

1 . 0  
1 . 3  

1 . 5  
1 . 8  
2 . 1  
2 . 4 

. 4  

1 . 5  
3 . e  
4 . 0  
5 . 1  

5 . 4  
6 . 3  
6 . 8  
7 . 4  

b/ 
2 B . H ig h  Gr owth/Fu l l  OPEC I n c r e a s e  in 1 9 7 9 ,­

No OPEC I n c r e a s e in  1 9 8 0  

. 1  

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

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

• 2 

. 4  

. 6  

. 8  
1 . 0  

1 . 3  
1 . 5  
1 . 7  
1 . 9  

. 3  

1 . 7  
3 . 1  
3 . 9  
5 . 0  

5 . 3  
6 . 0  
6 . 4  
6 . 8  

a/ Cumm u l a t iv e  i n c r ea s e  over  3 r d  q u a r te r  1 9 7 8 , a s s u m i n g  
c on t in u a t i o n  o f  DOE c r ud e  o i l  pr i c ing  r ul es . 

b/ Compound i n c r e a s e  i n  OPEC pr i c e  i n  1 9 7 9  i s  1 4 . 5  pe r ce n t . 
The r e  i s  n o  OPEC i nc r e a s e  in  1 9 8 0 . 
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TABLE 2 ( co n t ' d )  

PROJ ECTED CUMULAT I VE C RU D E  OI L AND NONPRODUCT 
COST I NC REAS ES W I TH C ON T I N U ED CONTRO LS a/ 

( ce n t s  pe r g a l l o n )  

Year  
and  

Qu a r t e r  
C ompos i te C r ud e  O i l  

C o s t  I n c r ea s e  

Re f i ne r  
N o np r od u c t  

C o s t  I n c r e a se To t a l  I nc r e a s e  

1 9 7 8  
--

4 th 

1 9 7 9  
1 s t  
2nd  
3 r d  
4 th 

1 9 8 0  
1 s t  
2 nd 
3 r d  
4 th 

2C . Low G r owth/F u l l  OPE C  I n c r e a s e  i n  1 9 7 9 , 
OPEC I nc r e a s e  i n  1 9 8 0  w i th I n f l a t i on 

. 2  . 2  . 4  

1 . 0  . 5  1 . 5 
2 . 3  . 7  3 . "  
3 . "  1 . " 4 . "  
3 . 8  1 . 3 5 . 1 

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

c/ 
2 0 .  H igh G r owth/Fu l l  OPE C  - I n c r e a s e  i n  1 9 7 9-

I n f l a t i on ) 

1 9 7 8  
4 th 

1 9 7 9  
1 s t  
2 nd 
3 r d  
4 th 

1 9 8 0  
1 s t  
2 nd 
3 r d  
4 th 

. 1  

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

5 . 4  
5 . 9  
6 . 1  
6 . 3  

OPEC I n c r e a s e  i n  1 9 8 0  w i th 

. 2  . 3  

. 4  1 . 7  

. 6  3 . 1  

. 8  3 . 9  
1 . 0 5 . 0 

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

a/ Cumu l a t i v e  i nc r e a se o v e r  3 r d q u a r t e r  1 9 7 8 , a s s u m i ng 
c on t i n u a t i o n  o f  DOE c r ude  o i l  p r i c i ng r u l e s .  

c/ compo u n d  i n c r e a s e  i n  OPEC p r i ce i n  1 9 7 9  i s  1 4 . 5  pe r c e n t . 
R e spe c t ive  i n c r e a s e s  i n  impo r te d  c r u d e  o i l  co s t s  i n  J a n u a r y  
1 9 8 0  o f  7 . 0  pe r c e n t  i n  C a s e  2 C  a n d  5 . 6  p e r c e n t  i n  C a s e  2 0 .  



Y e a r  
a n d  

Q u a r te r  

1 9 7 8  
4 t h 

1 9 7 9 
-rst 

2nd 
3 r d  
4 th 

1 9 8 0  
lSE 

2 n d  
3 r d  
4 th 

1 9 7 8  
4 t h  

1 9 7 9 
1 s t  
2nd 
3 r d  
4 th 

1 9 8 0  
-rst 

2 n d  
3 r d  
4 th 

2 9  

TABLE 2 ( c o n t � d )  

PROJ ECTE D C UMULAT I VE C R UD E  O I L  AND NON PRODUCT 
COST I N C R EA S E S  W I TH C ONT I N U E D  CONTROLS !/ 

( c e n t s  p e r  g a l l o n ) 

Compo s i t e  C r u d e  O i l  
Co st I n c r e a s e  

Re f i n e r  
N o n p r od u c t  

C o s t  I n c r e a s e  To t a l  I n c r e a s e  

2 E . Low G r o w t h /No OPEC I n c r e a s e  i n  1 9 7 9  o r  1 9 8 e  

. 2  

. 1  

. 7  

. 8  
1 . 1  

1 . 3  
1 . 7  
2 . 0  
2 . 3 

. 2 

. 5  

. 7  
1 . 0  
1 . 3  

1 . 5  
1 . 8  
2 . 1  
2 . 4 

. 4  

. 6  
1 . 4  
1 . 8  
2 . 4  

2 . 8  
3 . 5  
4 . 1  
4 . 7  

2 F . H i gh Gr owth/No OPEC I n c r e a s e i n  1 9 7 9  o r  1 9 8 0  

. 1  

. 3  

. 8  

. 9  
1 . 2  

1 . 3  
1 . 7  
1 . 8  
2 . 0 

• 2 

. 4  

. 6  

. 8  
1 . 0  

1 . 3  
1 . 5  
1 . 7  
1 . 9  

. 3  

. 7  
1 . 4  
1 . 7  
2 . 2  

2 . 6  
3 . 2  
3 . 5  
3 . 9  

a/ C u mm u l a t i v e  i n c r e a s e o v e r  3 r d  q u a r t e r  1 9 7 8 , a s s um i ng 
- c o n t i n u a t i o n  o f  DOE c r u d e  o i l  p r i c i ng r u l e s . 

So u r c e : EIA Sh o r t -Te r m  Pe t r o l e um C o s t  D i s t r i b u t i o n Mod e l  
( 1 1 - 3 - 7 8 ) . 
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TAB LE 3 

PROJ ECTED A LLOWABLE CUM U LA T I VE RETA I L  GA SOL I N E  
PR I C E  I NCREA S ES W I TH - CONT I N U E D  CONTROLS �/ 

Yea r  and Qu a r t e r  Low G r owth C a s e  H ig h  G r owth Case  

3A . A s s um i ng Fu l l  Vo l umet r i c Pa s s t h r o u g h  of  I n c r e a sed 
Co s t s , a s  Al l owed by Cu r r en t  DOE Ru l e s  

1 9 7 8  
4 t h  

1 9 7 9  
1st 

2nd 
3 r d  
4 th 

1 9 8 0  
1St 

2nd 
3r d 
4th  

. 2  

. 7  
2 . 8  
4 . 2  
4 . 7  

5 . 1  
6 . 4  
7 . 2  
7 . 2  

. 1 

. 8  
2 . 8  
4 . 2  
4 . 6  

4 . 9  
6 . 1  
6 . 8  
6 . 6  

3B . A s s um i n g  G r e a t e r  t h a n  Vo l ume t r i c  Pa s s t h r o ugh o f  
I n c r e a sed Re f i n e r  Co s t s , a s  Al l owed by Pr opo s ed 
Gasol i n e  T i l t  b/ 

1 9 78  
4 t h  . 2  . 1  

1 9 7 9 
1st 5 . 3  5 . 3  

2nd 7 . 6 7 . 6  
3 r d  9 . 2  9 . 0  
4 t h  l { L 0 9 . 8  

1 9 8 0  
1 s t  1 0 . 6 1 0 . 2  
2nd 1 2 . 1 1 1 . 6  
3 r d  1 3 . 1  1 2 . 3  
4 th 1 3 . 4  1 2 . 4  
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TAB LE 3 ( c o n t ' d ) 

PROJ ECTED ALLOWABLE  C UM U LATI VE RETA I L  GASOLI N E  
PRI C E  I NCREA S ES W �TH CON T I N U ED CONTROLS a/ 

( c e n t s  per  g a l l o n )  

Yea r  and  Qua r te r  Low G r owth C a s e  H i q h  G r owth C a s e  

a/ 

1 9 7 8  
4t.11 

1 9 7 9  
--rst 

2nd 
3r d 
4th  

1 9 8 13  
lSf 

2nd 
3rd 
4 th 

3C . A s s um i ng Pr i c e s  I n c r e a se w i th C PI 

. 9  

1 . 7  
3 . 5 
4 . 8  
5 . 7  

6 . 6  
8 . 5  
9 . 8  

1 0 . 7  

• 6 

1 . 2  
2 . 8  
4 . 0  
4 . 7  

5 . 3  
6 . 9  
7 . 9  
8 . 3  

Cumu l at ive  i n c r e a se i n  fu l l  s e r v i c e  l e aded  r e g u l a r  g a s o l i n e  
pr i c e s  ove r  3 r d  q u a r t e r  1 9 7 8 . Case  3 A  and 3 B  a s s ume  r e f i n e r  
cost  i n c r e a s e s  a s  p r e s e n t ed i n  C a s e  2A and 2B , r e sp . , o f  
Tab l e  2 a n d  c o n s t a n t  r e t a i l e r  ma r g i n s . Case 3C  a s s ume s 
r e t a i l  pr i c e s  i n c r ease  a t  s ame  r a te a s  Con s um e r  Pr i c e  
Index , ad j u s t ed for normal  s e a so n a l  v a r i a t ion . 

bl In  th i s  a n a l y s i s  the  g a s o l i ne t i l t  was  a s s umed to be e f fec t i ve 
i n  Decemb e r  1 9 7 8 . 

Sou r c e : E r A  Sh o r t -Te r m  Pe t r ol e um Cost  D i s t r ibut i on Mode l  
( 1 1 - 3- 7 8 )  
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TAB L E  4 

PROJECTED UNRECOUPED COSTS FOR GASOLI N E  A N D  POTENTI A L  
ONE-QUARTER PR I CE I NCREASE ( 3 0  La r g e  Re f i n e r s )  �/ 

Ye a r  and Qu a r t e r  

1 9 7 7  
1 s t  
2nd 
3rd  
4th  

1 9 7 8  
1St 

2nd 

Low Gr owth C a s e  

B a n k  
( MM$)  

9 6 5  
9 8 4  
8 0 6  
8 6 7  

1 , 1 2 8  
8 6 0  

Pr i c e  Impa c t  
( ¢!g a l . ) 

3 . 7  
3 . 7  
2 . 9  
3 . 2 

4 . 4  
3 . 2  

H i gh G r owth C a s e  

Ban k 
( MM$ )  

P r i ce Impa c t  
( ¢!g al� ) 

s ame 

4A . As s um i ng  Fu l l  Vol um e t r i c Pa s s th r o u � h  o f  I n c r e a s ed 
Co st s , a s  Al l owed by Cu r r en t  DOE R u l e s  

1 9 7 8  
-rrcr 

4th  

1 9 7 9  
-rst 

2nd 
3rd 
4th  

6 0 0  
7 5 0  

2 . 1  
2 . 6  

2 . 9  
1 . 9  
2 . 1  
2 . 1  

7 5 0  
5 0 0  
6 0 0  
5 0 0  

2 . 0  
2 . 4  

2 . 8  
1 . 7  
1 . 9  
1 . 9  

4B . As s um i ng G r e a t e r  t h a n  Vol um et r i c  Pa s s t h r o ugh 
of  I n c r e a s ed Re fin e r  C o s t s , a s  Al l owed by 
Pr opo sed Gasol i n e  T i l t  el 

1 9 78 
3 r d  6 0 0  2 . 1  6 0 0  2 . 0  
4 t h  7 5 0  2 . 6  7 0 0  2 . 4  

1 9 7 9  
1 s t  7 5 0  2 . 8  7 0 0  2 . 6  
2nd 4 5 0  1 . 7  4 5 0 1 . 5  
3rd  5 5 0  1 . 9  5 0 0  1 . 7  
4 th 5 0 0  1 . 9  5 0 0  1 . 7  
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TABLE 4 ( c o n t ' d )  

PROJ ECTED UNRECOUPED COSTS FOR GASO L I N E  AND POTENT I A L  
ONE-QUARTER PRI CE I NCREASE ( 3 e  La r g e  Re f i n e r ) �/ 

Ye a r  and  Qu a r t e r  Low Gr owth Ca s e  H i q h  Gr owth  Ca s e  

Ban k 
(MM$) 

Pr i c e  ImDact 
---r¢7g a l . j Ban k  

(MM $ )  
Pr i c e  I mpa c t  

(¢ !g a l . )  

a/ 

4 C . As s um i ng Pa s s th r ough  o f  Inc r e a sed Co s t  A l l owed by 
C u r r en t  DOE Ru l es . Re t a i l  Pr i c e s  I nc r e a s e  w i th CPl . 

1 9 78  
�rcr 6 0 0  2 . 1  6 0 e  2 .  e 

4 th 7 e e  2 . 4  6 S e  2 . 3 

1 9 7 9 
-rst 6 S e  2 . 5  7 S e  2 . 8 

2nd 2 s e  . 8  s e e  1 . 8  
3 r d  l s e . 6  6 e e  2 . 0 
4th  l e e  . 3  s s e  1 . 9  

4D . A s s um i n g  Pa s s t h r ough  o f  I n c r e a sed  Cos t s  Al l owed 
by Gaso l i n e  Til t .  Re ta i l  Pr i c e s  Inc r e a s e  w i th 
CPl . �/£/ 

1 9 7 8  
---rrd 6 e e  2 . 1 6 e e  2 . e  

4 t h  7 e e  2 . 4  6 S e  2 . 3  

1 9 7 9  
-rS"t 1 , 0 e e  3 . 9  l , l e e  4 . 1  

2nd 6 S e  2 . 3  9 S e  3 . 2  
3 r d  6 e e  2 . 1 l , 0 S e  3 . 5  
4 t h s e e  1 . 9  l , e e e  3 . 5  

On e -qu a r te r  pr ice  i nc r e a s e  i s  d e f i n ed a s  ave r ag e  q ua r t e r ly 
ban k s  d iv i d ed by t o t a l  qua r te r ly p r od uc t i o n . The se i n c r e a s e s  
a r e  n o t  cumu l a t iv e . A s s umes  r ef i n e r  c o s t  inc r e a s e  a s  
pr e sented i n  Case  2A a nd 2 B  o f  Tab l e  2 .  

I n  th i s  a n a lys i s  the g a sol i n e  t i l t  was a s s umed to  be  
e f fect ive in  Dec emb e r  1 9 7 8 . 

The comb ined  a s s umpt i o n s  o f  r e ta i l  pr i ce s  i nc r e a s i n g  w i t h  
the CPI ( Ta b l e  3 ,  C a se 3C)  and c o n s t an t  r e t a i l  m a r g i n s  
r e su l t  i n  r e f i n e r  pr i c e s  i n  th i s  c a se i n c r e a s ing  fa s t e r  
th a n  the CPl . 

So u r c e : E IA Sho r t -Te rm  Pe t r o l e um Cost  D i s t r i b u t ion  M o d e l  C l l- 3- 7 8 )  

c/ 
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TA BLE 5 

ANA LYS I S  OF I M PACT OF S U P PLY/DEMAN D  B ALANCE  
ON  MOTOR GASO L I N E  STOCKS  a/ 

( 3  mon t h  ave r ag e )  

SA . Low Gr owth Ca se  

Dom e s t i c  £/ Days 
Ye a r /Qt r . Demand P r od u c t i on Impo r t s S t o c k s  Supp l y  

( t housands  o f  bar r e l s per  d a y )  ( t h o u sand  
ba r r e l s )  

1 9 7 8 1 s t  6 9 3 7  6 7 7 1  1 8 7  2 6 7 , 7 2 2  3 9  
2nd 7 6 1 8  6 9 8 0  1 9 6  2 3 4 , 1 1 7  3 1  
3 r d  7 6 5 0  7 3 5 0  2 0 0  2 1 2 , 0 0 0  28  
4th  7 3 0 0  7 2 5 0  1 7 5  2 2 0 , 0 0 0  3 0  

1 9 7 9  1st  6 8 5 0  6 9 0 0  2 0 0  2 4 6 , O 0 0  3 6  
2nd 7 7 0 0  7 3 0 0  2 5 0  2 3 9 , 0 0 0  3 1  
3 r d  7 8 0 0  7 5 5 0  2 0 0  2 3 8 , 0 0 0  3 1  
4th 7 4 5 0  7 2 0 0  1 7 5  2 2 9 , 0 0 0  3 1  

1 9 8 0  1st  6 9 5 0 6 9 0 0  3 0 0  2 4 6 , 0 0 0  3 5  
2nd 7 8 5 0  7 3 0 0 3 5 0  2 3 8 , 0 0 0  3 0  
3rd  7 9 5 0  7 6 0 0  3 0 0  2 3 6 , 0 0 0  3 0  
4th  7 6 0 0  7 2 5 0  2 7 5  2 2 9 , 0 0 0  3 0  

5 B . High  Gr owth C a s e  

1 9 7 8  3 r d  7 7 2 0  7 3 8 O  2 0 0  2 1 1 , 0 0 0  2 7  
4 th 7 5 5 0  7 3 5 0  1 7 5  2 0 6 , O 0 0  2 7  

1 9 7 9  1 s t  7 1 5 0  7 2 5 0 2 0 0  2 2 7 , 0 0 0  3 2  
2nd 8 0 0 0  7 6 5 0  2 5 0  2 2 O , O O 0  2 7  
3 r d  8 1 0 0  7 9 0 0  2 0 0  2 1 9 , 0 0 0  2 7  
4th  7 8 0 0  7 5 0 0  1 7 5  2 1 0 , 0 0 0  2 7  

1 98 0  1 s t  7 3 0 0  7 3 5 0  3 0 0  2 3 3 , O 0 0  3 2  
2nd 8 2 0 0  7 8 0 0  3 5 0 2 3 2 , 0 0 0  2 8  
3 r d  8 3 0 0  8 1 0 0  3 0 0  2 4 0 , O O 0  2 9  
4 th 8 0 0 0  7 7 0 0  2 7 5  2 4 2 , O 0 0  3 O  

a/ Ne i th e r  the l ow o r  h igh g r owth scena r i o a s s um e s  a ny add i t i o n a l  
Inc r e ase i n  g a sol i ne pr oduct ion to r e9u i 1d g a so l ine  s t o c k s  a ft e r  
the h igh d r awdown i n  summer 1 9 78 . A n  i nc r e a s e d  supply o f  g a s o l i n e  
o f  b e tween  . 5  and 1 . 5  p e r c e n t  in  1 9 7 9 wou l d  b e  n e c e s s a r y  to  b r i ng 
stoc k s  up to the i r  1 9 7 7 r e l a t ive l evel . 

h/ Product ion r equ i r ed to b a l a nce d emand . Th i s  i s  not  a p r oj e c t i on 
ca sed on r ef i ner  c apab i l it i e s  o r  i n t en t i on s . 

Sou r ce : E IA Shor t -Te rm  Pet r o l e um Cos t  D i s t r i b u t ion Mod e l  ( 1 1 -3 - 7 8 ) .  
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GLOS SARY 

1 )  Banked (Unrecovered ) Costs  - Allowab le costs  which a refiner has b een 

unab le to recover becaus e o f  market compet­

it ion . These costs  may b e  recovered over 

an extended t ime frame by an increase in 

the allowable price marg in .  

2)  Dealer Mar gin -

3)  Dealer Tank Wagon (DTW) 
Price -

4 )  Detuning -

5 )  D iese1 ing -

6 )  Enti t1ements -

Margin is the gro s s  difference be tween 

delivered purchase price and retail price 

at the pump . Dealers allowab le margin is 

their margin exist ing on September 15 , 1 9 7 3 , 

p lus 3 cents . Under the Gaso l ine Tilt regu­

lation , if adopt ed , dealers would also be 

allowed t o  recover increased rent costs , 

p lus c o s t  o f  installing vapor recovery systems . 

The price at which a dealer purchases gasoline 

from a distr ibutor or j obber . 

Reduc ing engine performance b y  spark retarda­

t ion in order to reduce knocking . 

Cont inued operat ion o f  an engine after 

ignit ion swit ch i s  turned o f f . Ef fect can 

b e  mit igated b y  increase in o ctane numb er 

of gasoline or detuning . 

A regulatory method used b y  the ERA t o  

equalize the c o s t  o f  crude o il to  U . S .  

ref iners . The price o f  an entit lemen t , 

f ixed b y  ERA , is the exac t  dif ferential as 

reported for the month b e tween the weighted 

average delivered c o s t  per b arrel to refiners 

of b o th imported crude o il and s t r ipper crude 

o il ,  and the weighted average delivered cost  

to  refiners o f  " old oil"  less  21  cent s . 



GLOS SARY (Con t ' d ) 

7 )  Fuel Swi t ch ing - Misfueling , i . e . , use o f  leaded gas o l ine 

in cars required by law to use unleaded 

gas o l ine . 

8 )  Gas o l ine , Figh t ing Grade - Gas o l ine s o ld a t  reduced margins to 

9)  Gasoline , Regular Grade -

1 0 )  Gaso l ine , Premium Grade -

1 1 )  Gas o l ine , Leaded -

1 2 )  Gasoline , Unleaded -

1 3 )  Gaso l ine Add i t ives -

a t tract cus t omers and /or 

mee t  local compet i t ive prices . Has 

usually been regular grad e , leader 

gas o l ine . 

Gas o l ine b lended t o  mee t  p erformance require­

ment s  of mo s t  vehicles . 

Gasoline b lended t o  mee t  performance require­

ment s  of pre- 1 9 7 5  and o ther vehicles with 

high compress ion engines , which will no t 

perform satisfac to rily on regular grade 

gasoline . 

Gaso l ine containing more than 0 . 05 grams 

o f  lead per gallon . 

Gasoline containing 0 . 05 grams o f  

lead per gallon o r  les s . 

For many years , o rganic lead compounds have 

been added to gaso l ine to imp rove engine 

performance . More recently , MMT ( a manganese 

comp ound )  has b een added t o  unleaded gas o l ine 

to improve i t s  performance . The use of MMT 

i s  now p ro hibited in all gas o line . The us e 

o f  l ead compounds is proscrib ed in unleaded 

gaso l ine , and quan t i t ies avai lab le t o  refin­

ers for upgrading leaded gas o l ine will be 

reduced t o  0 . 5  grams of lead per gallon will 

b e  reduced t o  0 . 5  grams of lead per gallon 

for their to tal gas o l ine pool effective 

Oc tober 1 ,  1 9 7 9 . O ther potential addi t ives 

are e i ther ( 1 )  no t approved , ( 2 )  not avail­

able in suffic ien t  quan t i t ies , or ( 3 )  not 

cos t e f fec t ive a t  present price levels for 

gaso l ine . 



1 4 )  Gasol ine Pool -

1 5 )  Gasol ine Tilt -

1 6 )  Kno cking -

1 7 ) Margin -

1 8 )  Mis fue1 ing -

1 9 )  Octane -

2 0 )  Octane Numb er -

2 1 )  Octane Rat ing -

2 2 )  Clear Pool Octane -

2 3 )  Price Spread , or  -
D if ferential 

GLOS SARY ( Cont ' d) 

Total quantity o f  gasoline p roduced . 

Historically , gasoline p rices reflected 

more than their volumetric proport ion o f  

petroleum product c o s t s  because o f  the 

additional process ing required to  manu­

facture gas o l ine . Gasoline tilt  would 

recognize this added cost  by permit ting 

the " pass through" o f  these costs  on allow­

ab le gasoline prices . 

Phenomenom created by preignition o f  gaso­

l ine in combus t ion chamb ers . Mild kno cking 

( low noise leve l )  is not harmful to the 

engine . Severe kno cking may damage pis tons 

and cylinder heads . Kno cking can be mit i­

gated by increase in o ctane number o f  

gasoline or b y  engine detuning , which would 

lower performance .  

See "Dealer Marg in" 

See " Fuel Swi t ch ing" 

Re fers to  octane number 

A measurement of anti-knock quality o f  

gasoline . Two tes t measures are used - Re­

search Octane Number (RON) and Motor Octane 

Number (MON) . The average of these two 

numb ers (RON + MON d ivided by 2 )  is used 

as an approximat ion o f  anticipated road 

performance .  The EPA regulat ion speci f ies 

a minimum RON of 91 for unleaded gas o l ine . 

Octane numb er measurements . May refer to  

RON , MON or RON + MON/ 2 .  

Octane number o f  gasoline pool , prior to  

addi t ion of  lead compounds or o ther addit ives . 

The dif ference in selling prices between 

grades o f  gasoline . 



24) Rack Price -

25) Retail Outlet s : 

26)  Full Serve 

2 7 )  Self Serve -

28)  Split-Island -

GLOSSARY (Cont ' d ) 

Price at refinery . 

Type of  Services : 

Mo tor vehicle s ervices are pro­

vided by an attendent , s uch as 

pump ing gas , washing windows , 

checking under the hood , checking 

tire pressure , etc . 

Mo tor vehicle services are no t pro­

vided by attendants . 

Both full-serve and self-serve 

facilities are provided . 
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Ame r i c an P e t r o l e um I n s t i t u t e  

B a r r e l  ( s )  

B a r r e l s  p e r  d 3y 

B r i. t i s h t h e rm a l  un i t s  

B a r r e l s  p e r  y e a r  

C o d e  o f  F e d e r a l  Re g u l 3 t i o n s  

C a r b o n  mono x i d e  

A f o r e c a s t o f  the e c on omy o f  t h e  U . S .  d ev e l o p e d  b y  D a t a  Re s ou r c e s , I n c . 

Co n s t a n t  Vo l ume S amp l e s  

D ra f t  Env i r o nmen t a l  I mp a c t  S t a t em e n t  

Dep ar tme n t  o f  En e r gy 

De p a r : ,ne n t  o f  T r a n s p o r t a t i o n  

D a t a  R e s o u r c e s , I n c . 

En e r gy I n f o rm a t i o n  Admin i s t r a t i on 

Env i r o nmen t a l Imp a c t  S t a t emen t 

Env i r onme n t a l  P r o t e c t i o n  Agency 

Eme r g e n c y  P e t r o l e um A l l o c a t i o n  Act 

En e r gy P o l i cy and Co n s e rva t i o n  A c t  

E c o n om i c  R e g u l a t o ry A dm i n i s t r a t io n  

A comp u t e r p ro g ram d e ve l o p e d  b y  D u  P on t  

F e d e r a l  Ene r gy Adm in i s t ra t i o n  

F e d e r a l  En e r gy Re gu l a t o ry C ommi s s i o n  

Fe d e r a l  Mo t o r  Veh i c l e  Con t r o l P l an 

Fe d e r a l  Re g i s t e r  

Fu e l  s w i t ch in g  r a t e  

F e d e r <l l  T r a de C o mm i s s i o n  

F e d e r a l  T e s t  P r o c e d u r e  

G r ams p e r  b r<lke ho r s e p m.;re r -h o u r  

Grams p e r  k i lome t e r  

G r <lms p e r  m i l e  

Gen e r<l l Mo t o r s  C o rp o r <l t io n  

G r o s s  n a t i o n a l  p r o d u c t 

l Iy d r o c a r h o n ( s )  

I n s p e c t i on /ll l <l i n t: (, l1 a n c e  

K i l o p, T <l m ( s )  

Poun d ( s )  



M MB /D 

MB/ SD 

MMB /D 

MMT 

MMTm 

MMTm/yr 

MON 

mph 

MVMA 
N NAAQS 

NEP 

N IPA 

NGL 

NOx 

NPN 

p PAD 

Pb 

P . L .  

ppm 

R RO I 

RON 

S SAFS 

SEA 

S IP 

SO x 
STPDFM 

V VMT 

LIST OF ABBREVIAT IONS - (Con t ' d )  

Thousand b arrels per day 

Thousand b arrels per s tream day 

Mill ion ( thousand thousand ) b arrels p er day 

Methylcyclopentad ienyl mangane se tricarbonyl 

Million ( thousand thousand ) me tric t ons 

Mil lion (thousand thousand ) metric tons p er year 

Mo tor Octane Number 

Miles per hour 

Mot o r  Vehic le Manufacturers As sociation 

Nat ional Amb ient Air Quality Standards 

Nat ional Energy P lan 

Nat ional Income and Produc t Ac counts 

Natural Gas Liquids 

Nitrogen Oxides 

National P etroleum News 

Petroleum Administrat ion for Defense 

Lead 

Pub lic Law 

Parts per million 

Return on Inves tment 

Research Octane Number 

State and Area Forecas t ing System (Data Resources ,  Inc . )  

Selec t ive Enforcement Audit 

State Imp lementat ion Plan ( s )  

Sulfur oxides 

Short-Term Petroleum Demand Forecas t ing Model 

Vehicle Mil es Traveled 
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