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PREFACE 

The Clean Air Act Amendments of 1977 reaffirmed a national commitment 

to clean air,. setting up rigorous requirements intended to achieve and main- 

tain the National Ambient Air Quality Standards in all areas of the country. 

The solutions to air quality problems, however, must take place at the state 

and local levels. This five-volume report provides a state-by-state summary 

of air quality, -nonattainment areas, and attainment strategies, 'based, in 

. part, on the revised State Implementation Plans submitted in re.sponse to the 

1977 Amendments.  h he report is designed to provide useful information for 

policy analysis in the Department of Energy, especially for the examination of 

possible areas of conflict between the, implementation of a national energy 

policy calling for the increased use of coal and the pursuit of 'clean air. 

The report provides an initial basis of information and will be updated as 

SIPS for nonattainment areas are altered and as the designations of areas are 

changed. 

Major funding for this project was provided by the Policy Analysis 

Division of the Office of Technology Impacts, DOEIEV, with additional support 

from the Environmental Impacts Division of OTI. Project direction was pro- 

vided by Doug Carter of PADIOTI and John Wilson of EIDIOTI. 

The report .was prepared by the Energy and Environmental Systems Divi- 

sion (EES) of Argonne National Laboratory (ANL), with the assistance of the 

ANL Applied Mathematics Division in digitizing the maps of designated non- 

attainment areas by use of the ALICE system. Mary snider (ANL/EES) prepared 

the computer maps and D. Seymour (ANL~EES) provided the computer data. 

Additional contributions to the report were provided by R. Kotecki, former 
. . 

staff member of EES. . 
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EXECUTIVE SUMMARY 

BACKGROUND 

The 1977 Amendments to the Clean Air Act provide a comprehensive scheme 

for air quality management across the nation, covering areas where the air is 
I 

currently cleaner than the levels set by the National Ambient Air Quality 

Standards (under the requirements for the Prevention of Significant Deterio- 

ration) and areas where the air is dirtier than the standards (so-called 

nonattainment areas). The legislation required states to submit revised 

cleanup plans (State Implementation Plans or SIPS) outlining procedures for 

achieving the standards by December 1982 (with possible extensions to December 

1987 for carbon monoxide and ozone). The deadline for the submittal of the 

plans to the Environmental Protection Agency (EPA) was set at January 1, 1979, 

with July 1, 1979, set as the deadline for an EPA-approved plan to be in 

effect. Severe sanctions -- a b,an on the construction of new sources of 
emissions and the ..withholding of federal funds for highway . construction and 

sewage treatment plants -- were to be placed on any state failing to have a 
revised plan approved by the July 1 deadline. 

Information on nonattainment areas--such as their location, the re- 

quirements for new sources of emissions sited in or near such areas, and the 

controls to be applied and the cleanup to be achieved by existing sources--is 

important for any analysis of the interactions between energy policy and air 

quality goals. Consequently, a project was begun in January 1979 to review 

all revised SIPS for nonattainment areas, outlining causes and proposed cures, 

and to provide digitized maps of the sub-county areas designated as aonattain- 

ment by.the states. In addition, information was collected for each state on 

the new source review procedures and the emission limitations for sulfur 

dioxide (SO2) and total suspended particulates (TSP) that applied to fuel 

combus.tion. .In order to provide additional background material for evaluating 

the extent of nonattainment and the possible impacts on energy development, 

maps were prepared of the locations of monit.ors and of power plants. Th,e 

ambient concentrations recorded at the monitors and the fue-l use at the 

utilities were collected from existing data bases. 

This information was gathered for all 48 contiguous states and is 

presented in volumes 2-5, organized by Federal Region. This summary volume 



(Vol. 1) provides an overview of the detailed material, discussing the regula- 

tory and legislative background of nonattainment and the requirements for SIPs 

for nonattainment areas, and examines nonattainment problems and strategies 

for attainment, on the basis of the material on revised SIPs in the state-by- 

state volumes. 

NONATTAINMENT PROBLEMS AND ATTAINMENT STRATEGIES 

In preparing SIP'S, states typically designated a nonattainment area 

as small as could be justified around monitors recording violations. This was 

generally true for all pollutants except ozone, where county-level designa- 

tions were typical. Although the states designated small sub-county areas as 

nonattainment, maps of these areas were available only as hand-drawn sub- 

mittals in the SIPs. The areas were not standard, i.e., on county lines, but 

were drawn using highways, streets, and/or township lines as boundaries. 

County-1evel.maps may distort the identification of possible problem areas, 

with too large an area assumed to be subject to a potential ban on the con- 

struction of new sources or to a cons.traint on the siting of new major 

sources. In the western U.S., where counties ate extremely large in com- 

parison to the rest of the country, the overstatement by county-level maps is 

even more serious. Consequently, this project undertook tke task of providing 

a computerized set of maps of nonattainment areas as designated by the states. 

A sample of these maps is provided i.n S P C ,  3 ,  and the complete s e t  is in the . 

four 0che.r volumes of this report. 

Extent o f  Nonattainment. Violations of the. oxidant   standard are 
the most pervasive problem in the U.S., with the entire Northeast and parts of 

the Midwest designated as nonattainment.  ona attainment of particulate (TSP) 

standards is nearly as extensive as oxidant nonattainment, with violations ' . 

occurring in many heavily industrialized areas in the Midwest and East. 

Although the western U. S. contains numerous TSP n0nattainmpn.t areas, many of 

these may be redesignated as attainment if' violations can he shown to be the 

result of rural fugitive dust. (According to EPA policy, particulate matter 

in rural .areas, in the absence of man-made sources, is typically airborne 

native soil, not contaminated by industrial pollutants and thus not appro- 

priate for regulation under standards designed to prevent adverse health 

effects.) There are few S O 2  nonattainment areas in compgrison to TSP and 



Ox, and they tend to be. clustered in heavily industrialized Ohio and western 

Pennsylvania. ,Sulfur dioxide nonattainment areas in the western part of the 

U.S. are typically the result of the emissions from nonferrous smelters. 

(Primary nonferrous smelters can apply for exemptions from emission limita- 

tions, postponing the need to achieve any SIP requirements through January 

1988, according to Section 119 of the 1977 Clean Air Act Amendments.) 

Carbon monoxide (CO) nonattainment is limited to urban areas, reflect- 

ing the fact that transpor.tation causes the major part (80%) of the pollutant. 

Nitrogen oxide (N,o,) nonattainment is currently limited to three urban 

areas -- Chicago, Denver, and Los Angeles/San Diego. The rest of the country 

has been designated as attainment/unclassified, reflecting the lack of valid 

monitoring data and the fact that the only current National Ambient Air 

Quality Standard (NAAQs) .for NOx is a relatively easily a,ttainable annual 

standard. There are a significant number of unclassified areas for all pollu- 

tants; these areas cannot be considered to be in attainment, but rather 

are of unknown status. The preconstruction monitoring requirements of con- 

struction permits issued under the regulations for prevention of significant 

deterioration (PSD) will certainly contribute to the available air quality 

data and may turn up more nonattainment areas. 

SO2 Attainment Strategies. Sulfur dioxide nonattainment areas are 

usually 'the result of a few local stationary sources that are out of com- ' 

pliance with existing SIP limitations. The SO2 attainment strategies of the 

revised SIPS call for: 

Bringing stationary sources that are currently out of 
compliance into compliance with emission limitations 
outlined in the current SIP. This strategy is typical 
of the states in the Midwest. 

Contitluing use of low-sulfur oil in the Northeast and 
Middle Atlantic states. 

Indicating the emission limitations for smelters that are 
needed to bring an area into attainment, but not ad- 
dressing the impact of an exemption order (Arizona, 
Utah, ~oiitana, Nevada, and New ~exico). 

Relying on the new source review procedure outlined by 
the 1977 Amendments and EPA regulations for sources to 
be sited in nonattainment areas to maintain reasonable 
further ,progress toward attainment. 



Increasing the stringency of emission limitations for large stationary 

sources (already subject to  SIP limits) is not a typical strategy. 

TSP Attainment Strategies. In contrast to those for SO2; nonattainment 

areas for TSP are widespread, and the causes of the air pollutants are both 

source-specific and area-wide. The "traditional" sources of particulates are 

stack and fugitive process emissions from fuel combustion, solid .waste dis- 

posal, and industrial processes. In many urban nonattainment areas, controls 

on traditional sources will not be adequate to attain the standards (parti- 

cularly the secondary ones), since "nontraditional" sources (resuspended road 

dust, construction and r i ~ m n l i t i n n  dust, tire pnrticlco, e t e . )  art ~ i ~ l l i ! i c a ~ ~ ~  

contributors to particulate levels. 

The strategies outlined .in the new SIPS include: 

Redesignating rural a.reas as attainment, on the basis 
of the EPA rural fugitive dust policy. 

Drawing nonattainment areas as small as possible around 
monitors recording violations. 

Retaining current SIP emission limitations on'particulate 
matter from stacks. 

'Requiring reasonably available control technology (RACT) 
on fugitive industrial emissions. . . 

. . 
o Planning to develop control strategies (such a s  s t r e e t  

sweeping and washing construction truck tires) f o r  non- 
traditional sources of fugitive dust in llrhan areas. 

Asking for an 18month extension for submittal of a reL 
vised SIP for the secondary standards. 

NO, Atrainment Strategies. NO, nonattainment* is currently limited 

to three urban areas, with.the rest of the country designated as attainment/ 

unclassified. A short-term standard and additional monitoring data may redult 
r 

'in more nonattainment areas. The NO, attainment strategic0 nrc: 

Relying on the improved motor vehicle controls re- 
quired to attain the 0, and CO standards (such as the 
Federal Motor Vchicle Emission Control program) to 
s l ~ o  rcduce NO,. - 
Planning to study the possibilities of controls on 
stationary sources of NO, (industrial and utility 
boilers). 



. 0, and CO Strategies. The 19'77 Amendments and EPA.established detailed 

requirements for the contents of new SIPs for 0, and CO nonattainment 

areas. All SIPS for 0, are to require emission controls on stationary 

sources of hydrocarbons and to include measures, to reduce emissions . 
f'rom motor ve'hicles and the number of vehicle miles travelled. States 

requesting extensions of the deadline for attainment were also to provide a 

program for the inspection and maintenance 'of motor vehicles. The new SIPs 

followed these stipulations. 

CO violations are directly caused by motor vehicles, and in almost 

all' instances, CO nonattainment areas are also nonattainment for 0,. Con- 

sequently, the SIPs treated CO attainment as a side-effect of the trans- 

portation control measures aimed at achieving 0, attainment. 

.New Source Review Procedures,. According .to the 1977 Amendments, 

states could choose between two approaches for permitting new sources to . 

locate in a nonattainment area: (1) provide an emissions growth allowance by 

requiring the cleaning up of existing sources to a.chieve more than just 

attainment, or (2) adopting the EPA emission offset policy. Under the first 

option (the so-called "accommodative SIP"), the state essentially provides 

offsets for the new sources, whereas under the second option the source owner 

must obtain the offsets. Approximately half of the states submitting revised 

SIPS expect to use EPA's emission offset policy, and half will use an emission 

growth allowance (with source-by-source offsets as a back-up, in case the 

growth allowance proves to be inadequate). Four states (those without viola- 

tions or with few nonattainment areas) have 'not determined a policy. Those 

states with growth allowances have usually not quantified them, nor provided 

any solution to the allocation problem other than first-come, first-served. 

-CONCLUSIONS 

Nonattainment problems and attainment strategies may affect .some 

areas of a national energy policy intended to dekrease dependence on oil 

and increase the use of coal: 

xiii 



Conversion of Existing. Facilities to Coal 

The strategies of many eastern states for maintenance 
of the SO2 standard may hamper a conversion policy. .The 
Northeast and Middle Atlantic states (and .specific 
areas of the Midwest, such as Chicago) had achieved 
attainment of the standards before the 1977 Amendments 
by switching from coal to less polluting fuels (low- 
sulfur oil or gas) in major fuel combustion facilities. 

A number of states currently have regulations that 
place an upper limit on the sulfur content of the fuel 
that can be burned in the state. (Connecticut, for 
example, enforces a 0.5% sulfur limit for all fuels, 
essentially precluding the use of coal without flue 
gas desulfurization.) These standards may be more 
stringent than necessary to attain and maintain the NAAQS. 

a Conversion of major combustion sources to coal might ex- 
acerbate the TSP nonat t ainment 'problems of many urban 
areas in the East and Midwest, depending on the emission 
limits required. Unless converting plants use stringent 
controls, the emission rate of particulates will be much 
higher for, coal than for the oil currently used in these 
areas. 

a Regulations may affect coal conversion since conver- 
sions in nonattainment areas may be exempted from the 
control rcquirements and the need to find offsets. In- 
creases in emissions from' conversion would necessitate 
additional controls on existing sources to continue on 
a path of progress toward attainment. 

Strategies for TSP attainment in some urban areas' (for 
example, i; ~ndiana) call for reduction in the use of 
coal in smal.1, uncontrolled industrial .sources. Such 
a strategy could limit any effort to increase coal use 
in existing fuel-burning installations. . . .. 

New Coal-Fired Combustion ~ac'ilitie; : The ext.ent of constraints or;' the 

siting of new coal-fired facilities due to SO2 nonattainment is not clear; 

the SIPS conclude that bringing out-of-compliance sources into compliance with 

existing emission limitations should result in attainment of the.SO2'stan- 

d a r  Js. Ilowever, on the basis of  poor clrpcrienae w i ~ h  I ~ O ~ I E U I I I ~ ~ ~ B I I C C  and 

delayed compliance by major point sources of, .S02, this may be unrealistic. 
C 

SO2 nonattainment may continue to be a serious~problem. . 

Nevertheless, constraints on new coal-fired facilities from TSP non- 

attainment may be more significant: 

TSP nonattainment is widespread, with many small sources 
contributing. to the pollutant load; attainment may be 

. more difficult to achieve. ' 



SIPS for urban areas indicate a need to control fugitive 
process emissions and road dust from . "nontraditional" 
.sources in order tru acl~ieve attainment. 

a The definition of a major source as one emitting at least 
100 tons per year, after controls, will mean that many 
smaller sources of particulates will not be subject to 
EPA's new source review requirements. Unless states re- 
view smaller sources, TSP attainment may be hampered. 

.Constraints on new coal-fired facilities from nonattainment of the 

current annual NOx standard will be ve4y limited. There are only three 

areas currently in violation of the standards, and state attainment strategies 

rely on controls on motor vehicles. If EPA sets a short-term standard, and if 

more valid monitoring data are available, NO, nonattainment may become a 

more serious consideration for new fossil-fuel combustion (especially since 

current control technology is capabl'e of only limited reduction of NOx emis'- 

Unr.esolved Issues. The review of new SIP revisions has raised a number 

of questions that will need to be addressed: 

The states are required to provide annual reports on 
reasonable further progress toward attainment of the 
standards. Will reasonable further progress be 
achieved? What strategies will be :shown to have 
.been most successful? 

A number of states, especially in the northeastern 
U.S.,, argue that controls on sources only within the 
state will not be adequate to achievement attain- 
ment because out-of-state sources are significant 
contributors to the ambient pollutant level.' H0.w 
will the contribution of long range transport of 
pollut.ants to .nonattainment probl'ems be handled? 

The atrainment status of signif'icant portions of 
the U.S. .is unknown, because the existing air qua- 
tity data are inadequate. Will no~attainment be- 
come a far more widespread problem as additional 
monitoring information is gathered? 

'XV 



IN PURSUIT OF CLEAN AIR: 
A DATA BOOK OF PROBLEMS AND STRATEGIES 

AT THE STATE LEVEL 

D.B. Garvey and D.G. streets 

ABSTRACT 

The Clean Air Act Amendments of 1977 and EPA regu- 
1,ations set up stringent requirements for the control of. 
emissions in areas where the National Ambient Air Quality 
Standards were being exceeded. This volume (Volume 1) in- 
.traduces and summarizes a report of detailed information, 
assembled in four companion volumes, on state implementa- 
tion plans for attainment of those standards. Volumes 2-5 
present outlines of each' state's plan and maps of the non- 
attainment status of counties and subcounty areas in each 
state, for the 48 contiguous states. 

The actions that must be taken to achieve national air quality goals, 

as prescribed by federal clean air legis'lation and subsequent regulations pro- 

mulgated by the Environmental Protect ion Agency (EPA)',' may have significant 

-impacts on the future siting and emission control requirements of new major 

sources of emissions, on future patterns of nationwide fuel use, and on th'e 

success of a national 'energy policy designed to increase the use of coal in 

both the utility and industrial sectors of the economy.. Since the most recent 

Au1eadment3 to the Clean Air Act were passed by Congress in August 1977, 

attestion. has 'focused on the implications of various portions of the legisla- 

tion for economic growth and development in general, and on the possible 

conflicts that might arise between energy policy goals and environmental 

policies for the maintenance and improvement of national air quality. 

The 1977 Amendments to the Clean Air ~ c t l  (CAAA) provided a compre- 

hensive scheme for alr quality rnaliage111P11t acroo c the n a t  i on, covering areas 

where the air is currently cleaner than the levels set by the National Ambient 

Air Quality Standards (NAAQS) under the requirements for the Prevention of 

Significant Deterioration (PSD) and areas where the air was dirtier than the 

standards (nonat~aialnent arcoc). Those sections of the Amendments, and 



subsequent EPA regulations, governing nonattainment areas have been of 

particular interest.to energy policy makers. The legislation required states 

to submit revised cleanup plans (state Implementation Plans or SIPS) outlining 

procedures for achieving the standards by December 1982 (with possible exten- . 

sions to December 1987 for carbon monoxide .and ozone). The deadline for 

the submittal of the plans to EPA was set at January 1, 1979, with July 1, 

1979, set as the deadline for an EPA-approved plan to be in effect. Seyere 

sanctions -- a ban on 'new growth and a limit on federal funds for highway 

construction and sewage treatment 'plants -- were to be placed on any state 
failing to have a revised plan approved by the July 1 deadline. 

Information on nonat tainment areas -- such .as their location, the 

requirements for.new sources of emissions sited in or near, such areas; the 

controls to be applied and the,cleanup to be achieved by existing sources -- 
is important for an analysis of the interactions between energy policy and.air 

quality goals.. Consequently, a project was begun in January 1979 to review 

all the newly revised SIPs for nonattainment areas, to outline causes and 

proposed cures, and to provide digitized maps of the sub-county areas .de- 

signated as nonattainment by the states. In addition, information was col- 

lected for each state on the new source review procedure and the emissions 

limitations for SO2 and TSP that applied to fuel combustion. In order to 

provide additional background material for evaluating the extent of nonattain- 

menL and ~ h e  possible impacts on energy development,' maps were prepared of the 

location of monitors and of power plants. . The ambient concentrations of 

pollutants recorded by the monitors and data on fuel use at utilities were 

cullected .frairi existing data bases.  his information was gathered for all 

48 contiguous states and is presented in four volumes, organized by Federal 

Region as follows: Volume 2, Regions I, IT, and 111; Volume 3, Regions IV and 

VI; Volume 4, Regions V and VII; and Volume 5, R e g i o n s  VIII, IX, and X. 

The presetll: volume, Volume 1, provides an overview of the detailed 

mat&ial. Section 2 presents a discussion of the regulatory and legislative ' . 

background of nonattainment and a brief description of the requirements for 

r i v i ~ e d  SIPS for nonattainment areas. 111 Sec. 3, graphic pres&ntations of 

. nonattainment areas are provided, with summaries of nonattainment problems. 

Strategies for attainment, based on the material on revised SIPs in the 

detailed state-by-state volumes, are examined in Sec. 4. 



2.1 BACKGROUND 

Under the Clean ~ i ;  Act Amendments of 1970,~ the Environmental Pro- 

tection Agency promulgated primary and secondary National Ambient Air Quality 

Standards for six pollutants -- carbon .monoxide (co), hydrocarbons (HC), 

nitrogen oxides (NO,), particulate matter or total suspended' particulates 

.(TsP), photochemical oxidants (ox)', and sulfur dioxide (SO2) -- to protect 
'public health and welfare. Each state was required to develop and submit to 

EPA for approval a St.ate Implementation Plan for achieving and maintaining the 

'primary NAAQS by July 1975 and the secondary standards within a reasonable 
. . 

t ime . 
In regulat.ions promulgated in 1971,3 EPA stated that ,an adequate 

SIP should include a program of precpnstruction review of new emission sources 
. - 

or modifications of existing sources to prevent construction that would "in- 

terfere with the attainment or maintenance of 'a NAAQS."~ The meaning of the 

phrase "to interfere with attainment" was not clarified, and was not an issue, 

until it became clear in 1975 that the statutory deadl'ine for attainment of 

the standards would not be met in a large number of areas, particularly major 

urban centers. The consequences of such nonattainment were not clear. One 

interpretation suggested that the SIP regulations precluded any new construc- 

tion or expansion in areas that were in violation of an applicable NAAQS. 

On- December 21, 1976, EPA issued an "Interpretative Ruling for Im- 

plementation of the Requirements of 4 0 ~ ~ ~ 5 1 . 1 8 " ~  This ruling,' which later 

became known as the Emission O f f s e t  Policy, made it possible for states to 

permit sources .of 'emissions to locatk'or expand in nonattainment areas. 

A new major source of emissions, or major modification of an existing source, 

could be constructed in a nonattainment area if controls were used to reduce 

emissions to the lowest achievable emission rate (LAER) (defined as the lowest 

rate in any SIP or as achieved in practice by a similar type of source), and 

if emissions from existing sources in the nonattaiaineot area were reduced to 

more than offset the projected new emissions. With an offset, nonattainment 

'.areas could absorb new pbllutant sources and sti.11 be moving to' attain the 

NAAQS . 
. . . . 



2..2. THE CLEAN AIR ACT AMENDMENTS OF 1977 

The Clean Air Act Amendments passed in August 1977 accepted EPA's 

emission offset.policy as a temporary solution to growth in nonattainment 

areas. For the long term, states were required to submit new SIPs for non- 

attainment areas by January 1, 1979, outlining plans and legally enforce- 

able procedures for ach,ieving the attainment of the NAAQS by a new deadline -- 
December 31, 1982 (with a possible 5-year extension until December 31, 1987, 

for oxidants and carbon monoxide). If the revised SIPs were not approved by 

, EPA by July 1, 19.79, -no major* source of the pollutant for which the area was 
' 

nonattainment could be constructed or modified in the nonattainment area. 

According to ].egislation, a new . . SIP for a nonattainment area should 

.require all "reasonably available control measures" on existing sources as 

expeditiously as practicable. The SIP should provide for "reasonable further 

progress" toward attainment until all "reasonably available control meilsilres" 

have been implemented. The former phrase is defined as "annual incremental 

reduction in emissions of the applicable pollutant (including substantial 

reduction in the early years following approval or promulgation of the re- 

vised ~ 1 ~ ' a n d  regular reductions thereafter) which are sufficient . . .  t o .  
provide for attainment of the applicable NAA(IS by 1982 ( u r  1987 for CO and . 

0, in some' cases)". . The plan should identify the amount of growth rhac 

the state intends to permit in each nonattainment area, and quantify the 

amount of emissions (of any pollutarlc fur which an arcn is tlonattainment) 

that will be allowed to result from new.major sources of' emissions. New 
. . 

major sources seeking to locate or expand in nonattainment areas must nieet' ' 

. a number of conditi'ons that parallel the major conditions ' of EPA' s. emis,sion 

offset policy. The proposed source must meet LAER and provide offactting 

reductions in emissions. ' 

In contrast to the EPA emission offset policy, which. requires case-by- 

case offsets, the 197'7 Amendments allowed the states to provide a growth 

allowance, consistent .with the objective of reasonable further progress. 

. '  *The definition of a rnajo'r source of emi.ssi:ons currently6 covers all' new 
sources of criteria pollutants with .the potential to emit more than 100 
tons per year, calculated after the reductions achieved by emission control 
equipment. 



By requiring more controls on existing sources than needed to achieve attain- 

ment, a state could provide the necessary offsets for the new source, rather 

than requiring the individual owner to find the oEEsets. 

The Amendments outlined a number of other requirements for revised 

SIPs, including the need for :transportation control measures in areas where an 

extension of th'e deadline for attaining the oxidant and carbon monoxide 
. . 

standards has been requested, and provided penalties for failure to meet the 

schedule for submitting a new SIP. According to Section ll0(a) (211,' no major 

stationary source of a .pollutant could b.e constructed or modified in an area 

which was not attaining the .standards for that pollutant unless a revised, 

approved SIP was in effect by July 1, 1979. 

Failure. to have an approved SIP could also result in limitations on- 

. certain federal funding, according to Sections 176 and 316 of the 1.977 Clean 

Air Act Amendments. section 176 alJ1owed the EPA Administr'ator and the Secre- 

'tary. of ~rans~ortation to deny approval of projects dr allocation of grants 

for highway projects (except for safety, mass transit, or air' quality improve- 

ment measures). Section 316 gave the EPA Administrator discretionary author- 

ity to withhold or restrict grants for the construction. of sewage treatment 

works. 

. . 

2.3 SIP REQUIREMENTS. 

According to EPA~ s published criteria, the new SIPs could either 

provide for' attainment of the primary NAAQS for all criteria pollutants by 

December 31, 1982, or could provide for the attainment of the primary stan- 

dards for sulfur 'dioxide, nitrogen oxides., and particulate matter by December 

31, 1982, and request an extension for the attainment for ca'rbon monoxide and 

oxidants to no later than December 31, 1987., 

2.3.1 General Requirements 

All revised ,SIP3 arc to contain: 

d A definition of the geographic extent of the nonattain- 
ment area to be covered in the SIP. 

An accurate, comprehensive, and current (1977) inventory' 
of existing emissions. 

A determination of the level of control needed 'for 
attainment by 1982 (including growth), using an EPAL 
approved air quality model; 



would 

Adoption in legally enforceable form of all the meas- . . 

ures needed to achieve attainment or, if adoption is, not 
possible by 1979, a schedule' for such adoption: Such 
control 'measures are to be based on "reasonably avail- 
able control technology" (RACT). 

s Emission' reduction. estimates for each adopted (or ' . 

scheduled) control measure. 

s A provision of reasonable further progress toward attain- . 

ment, defined as annual incremental reductions in cotal 
emissions (from both new and old sources) to achieve , 

attainment by the prescri,bed date. Reasonable further 
progress is to be determined by dividing the total emis- 
sion reduction n.eeded to attain the standard by the number 
of years between 1979 and either 1982 or 1987. Emission 
reductions between August 7, 1977, and ~ecember 31, 1979, 
are to be considered as being achieved in 1979. 

The identi'ficat ion and ' quantification of an emissions 
growth allowance to be allowed to result from new.(or 
modified) stationary sources, or an emissions oEf~et.re- 
gulation to allow for growth of new major sources. Growth 
rates for mobile and minor stationary sources are to be 
iniluded in the determination of a growth allowance. A . . 

system of monitoring the. growth rates . must also be 
provided. 

Provision for annual .reporting on reasonable- further pro- 
gress, summaiiiing emissions growth from new sources and . 

, reductions . from , existing sources. 

' A permit procedure for new sources, to comply with section . 

'193 of ,the 1977 ~mendments. 

a A commitm,en.t of manpower and resources needed to implement 
thc SIP, including written evidence of budget support from 
the state.or local government. 

s Evidence of consultation with the public and with local 
government. 

e Evidence that .the SIP was adopted b'y the state only 
after public notice and hearings. 

The new source review procedure of the 1977 Clean Air Act .~mendme*ts 

require several other conditions (similar to those 'of EPA's emiss'ion 

offset policy) : 

Reasonable further progress toward attainment must be' 
: ensured. 

9 \<missions Erorn the proposed source must not cause or cdn'- 
' . tribute to violations of 'the emissions growth allowance. 



The new source must meet the lowest achievable emission 
rate. 

All other major sources owrled or operated by the appli- 
cant,must be in compliance or on a schedule for com- 
pliance. 

2.3;2 SIPs Containing Extensions 

All SIPs providing for attainment of the carbon monogide and/or oxidant 

standards, later than December 31, 1982, must also contain: 

A program requiring an examination of alternatipe 
sites, sizes, and emission controls, and a cost-benefit 
analysis before any permit for a new source is issued.' 

e An inspection and maintenance program. for mobile, sources, 
or a ,schedule endorsed by the Governor for the adop- 
.tion and implementation of such a program. The pro- 
gram must be implemented "as expeditiously as" possible," 
but no later than 1982 for a centralized state-run sys- 

. tem or 1981 for a private-garage system. 

e " A .  cominitment by the responsible government official'' 
to expand and improve public transportation. 

e Commitment to use' available funds to expand and improve 
public transportation. 

2.3.3 Pollutant-Specific Requirements 

Sulfur dioxide: The SIP must contain - all the necessary 
emission .: limitat ions and procedures to achieve attain- 
.ment; mere schedules for the adoption of such limitations 
will not be acceptable. 

Nitrogen oxides: The SIP can contain either the neces- 
,sary emission~limitations or a schedule. 

a Part'iculate matter: Emission limitations or procedures 
for traditional sources e . ,  both stack and fugitive 
emissions from stationary sources) must be included in 
the SIP. If the control of nontraditional sources (e.g., 
urban fugitive dust, resuspension, construction) is 
needed 'for attainment, the SIP must contain 'measures for, 
such control. 

e Carbon monoxide and oxidants: The SIP must provide fur 
contro'l of volatile organic compounds (vOC)  from' sta- 
tionary and mobile sources. The plan mu'st also include 
regul,ati.ons to require RACT for stationary sources 
for which EPA has published a control 'techniques guid- 
ance. For urban areas that are nonattainment' for oxi- 
dant s, the SIP is to provide various transportation plans 



( t o  be expla ined  i n  a  guidance from EPA and t h e  Depart-  
ment of T ranspo r t a t i on )  i nc lud ing  pub l i c  t r a n s i t ,  park- 
ing  c o n t r o l s ,  bus and carpool  lanes' ,  p e d e s t r i a n  ma l l s ,  
s taggered  work hours ,  t r a f f i c  flow improvements, e t c .  . 

. . 

2.3 .4  Addi t iona l  C r i t e r i a  

On A p r i l  4 ,  1 9 7 9 , 8  EPA p r o v i d e d  f u r t h e r  g u i d a n c e  on t h e  c r i t e r i a  

f o r  SIPs,  sugges t ing  t h a t  s t a t e s  could use t h e  "bubble" concept i n  a  rev ised  

SIP.  This  'concept would enable  a  f a c i l i t y  t o  meet t h e  t o t a l  emission c o n t r o l  

requi rements  of a  SIP f o r  a  given p o l l u t a n t  through a mix of c o n t r o l s  on 

m u l t i p l e  p roces s - r e l a t ed  emission sources  r a t h e r  t han  s p e c i f i c  l i m i t a t i o n s  on 

e a c h  s o u r c e .  The a p p r o a c h  i s  d e s i g n e d  t o  be  c o s t - e f f e c t i v e ,  p e r m i t t i n g  

" f a c i l i t i e s  t o  p l ace  a  g r e a t e r  burden of c o n t r o l  on sources  where t h e  marginal 

c o s t  of c o n t r o l  i s  low, and a  l e s s e r  burden where c o s t  i s  h igh ."  

The Apr i l  promulgation a l s o  noted t h e  change i n  t h e  "oxidant." s tandard :  

a s  of February 1979 t h e  s tandard  was a l t e r e d  froni 0.08 t o  0.12 p a r t s  per 

m i l l i o n ,  and t'he d e s i g n a t i o n  of t h e  p o l l u t a n t  was changed t o  "ozone". A s t a t e  

cou ld ,  t h e r e f o r e ,  r e l a x ' S I P  requirements  t o  achieve t h e  new, l e s s  s t r i n g e n t ,  

s tandard  . 
SIPs a r e  a l s o  t o  show a t t a i m e n t  of t h e  secondary NAAQS a s  expedi- 

t i o u s l y '  a s  p o s s i b l e .  A s t a t e  call i e q u e s t  an 18-month c x t c n e i o n . f o r  t h e  ' 

submi t ta l  and approval  of a  r ev i sed  SIP f o r  a  secondary nonattainment a r ea .  

EPA noted chat  i t i t  , a l s o  appears  pocs ib l e  i n  a number of c a s e s  t h a t  

a t ta inment  might be  p o s s i b l e  by December 31, 1982, without  adding any s i g n i -  

. f i c a n t  new r e g u l a t o r y  requirements  t u  the s,IP".? I n  guch cases ,  EPA' sug- 
. . 

ge,sted t h a t  t h e  SIP r e v i s i o n  might c o n s i s t  of an o f f i c i a l  n o t i f i c a t i o n  t h a t  

t h e  dead l ines  f o r  t h e  primary and t h e  secondary NAAQS contained i n  t h e , C l e a n  

A i r  Act Amendments would be  met by t h e  e x i s t i n g  S I P .  
. . 



3 NONATTAINMENT AREAS 

3.1 NONATTAINMENT AREA DESIGNATIONS 

The Clean Air Act Amendments of 1977 (section 107(d)) required each 

state to submit to EPA, within 120 days of the enactment of the law, a list 

showing the 'NAAQS attainment status of all areas within each state as of 

August 7, 1977. The Amendments required EPA to promulgate the state lists, 

with any necessary changes, within 60 days after submittal. On March 3, 

1978, lo EPA promulgated attainment status designations in the Federal 

~egister, based either on state submittals or on determinations by the EPA 

Regional Office. These designations have been subsequently revised and 

modified on the basis of new air quality data. EPA did not establish any 

specific schedule for revising Section 107 designations, noting that "the 

designations are dynamic and designation changes are to be made whenever.new 

and relevant information is brought to the attention of the State (or EPA if 

the State does not act. )"(lief. 9, p. 7) .  

EPA has stated that the nonattainment designations are only important 

for focusing attention on problem areas, rather than for defining the attain- 

ment/nonattninment s tatus of any part i . c ~ ~ l a r  area. If an area is designated 

attainment, the preconstruction monitoring requirement. under PSD provisions 

. will- provide one year of air quality data; similarly, if an area is designa- 

ted nonattainment,. the required air quality impact analysis would provide 

information. The final designation of areas will thus occur as individual 

permit applications are submitted. EPA's argument, however, fails to note 

that these nonattainment designations - are significant in that they determine 

the areas for which new SIPS are required. 

The 1977 CAAA required that designations be based on the air quality 

as o f  A~gl~st 7, 1977. EPA, recognizing that data would not be uniformly 

available for that specific and recent a date, instead required that the 

states use the most recent four quarters of monitoring data available. If 

those data indicated no violations, then the previous four quarters were to 

be examined to avoid basing an attainment designation on anomalous condi- 

tions. If monitoring data were not available, air dispersion modeling could 

be used t.o evaluate air quality. If there were a conflict between monitoring 

data and modeling results, EPA advised using monitored values. Areas could 



be classified, with regard to TSP and S02, as nonattainment for primary stan- 

dards, nonattainment for secondary standards, unclassified, or attainment; and 

with regard to NO,, COY and Ox, as nonattainment or attainment. Areas clearly 

showing attainment or nonattainment were to be classified as such; areas 

with limited data could be designated as unclassified. 

An area could be designated .as nonattainment even though monitoring 

data indicated attainment, if it was determined that a source was using a 

supplementary, noncontinuous system of control or an an overly tall stack.. 

(Air quality near a source may be better than the s.tandards because the tall 

stack disperses the pollutants further.) Areas where recorded violations 

of the particulate standard could be shown to be the result of rural fugitive 

dust could claim attainment. status. In several cases, states claimed TSP 

attainment designations despite monitored violations. Texas, for example, 

asserted that violations were the result'of improperly sited monitors, such 

as monitors too close to the ground, unduly influenced by road du'st. 

Oklahoma suggested anomalous co'nditions such as dust storms. as .the cause of . 

violations, and requested attainment designations. In all cases, EPA deter- 

mined the validity of the request and made the final designations. . 

3.2 LOCATIONS OF NONATTAINMENT AREAS 

The following series of maps presents three different views of non- 

attainment areas: 

As counties containing nonattainment areas as desig- 
nated by EPA and the states; 

e As  counties .containing monitored violations as indica- 
ted by 1975 SAROD* data; and 

. , 

.As those areas actually designated by the states in re- 
vised SIPS. 

3.2.1 Counties Containing Designated Nonattainment Areas 

Figures 3.1-3.5 identify counties containing nonattainment 'areas, 

based on the original Section 107 desi.gnations of March 1978, updated through 

changes published in the Federal Register through May 1979. For TSP (~ig. 

*SAROD: Storage and Retrieval of Aerometric Data -- EPA's computer format 
for the transmittal ,of air data from state, local, and federal monitoring 
operations to the National Air Data Bank (NADB), managed by the Monitoring 
'and Data Analysi's Division, Office of Air Quality Planning and Standards, 
USEPA, Research Triangle Park, North Carolina. 





Unclassified (County Out1 ins )  

Fig. 3.2. U.S. Counties Containing Designated SO2 Nonattainment Areas as of May 1,979 
. 8 



Fig. 3 . 3 .  U.S. Counties Containing Designated NO, Nonattainment Areas as of May 1979 



Nonattain ment 
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Fig. 3.4. U . S ;  counties Containing Designated CO Nonattainment Areas as of May '1979 



Pig .  3 . 5 .  U.S ' .  Counties Containing Designated 0,  ona attainment' Areas as  of May 1979 - 



3.1) and SO2 (Fig. 3.21, counties are designated primary or secondary if 

either th'e 24-hour or annual averages were violated. If a county contained 

both primary and secondary nonattainment areas, the primary violation is 

indicated on the maps; similarly, if a county contains a secondary nonattain- 

me'nt area and an uncl'assified one, the secondary violation '6s . .. shown. 

The 1977 Clean Air Act Amendments had required that the designations be 

based on air quality as of the date of the Amendments -- August 7, 1977. 
Under EPA's guidance, the states used the most recent, four quarters of air 

quality data available. For TSP and S02, areas that were clearly in viola- 

tion or in attainment were classified accordingly; areas with limited data 

were designated as unclassified. For NO,, CO, and Ox, areas could only be 

designated as nonattainment or attainment/unclassi£ied. A distinction was - not 

made between attainmeit and un-classified. Consequently, some of the counties 

indicated on the maps as in attainment idor these t'hree pollutants could 

conceivably be in violation of the NAAQS -- the collection of additional, 
valid air quality data is needed to make that determination. (The pre- 

construction monitoring requirement of PSD permits will certainly contribute 

to the available air quality data.) . . 

3.2.2 Counties Containing Monitored Violations 

To illustrate the distinction between the Section ,107 nonattainment 

areas and monitored violations, the following maps (Figs. 3.6-3.10) have 

been prepared. The maps are based on 1975 SAROAD data; a shaded county 

indicates that a monitor in the county had recorded violations of either the 

24-hour or annual average of the primary NAAQS. '. 

These maps differ considerably from Figs. 3.1-3.5, which display 

counties containing nonattainment areas for the same set of pollutants. 
> 

Table 3.1 provides a comparison o.f the number'of counties within each Federal 

Region (see ~ i ~ . .  3.11) containing designated nonattainment areas and monitored 

violations. The~e are fewer counties containing monitored violations of the 

SO2 standard (I?ig. 3.7) than counties containing designated ,502 nonattain- 

ment areas (Fig. 3.21, especially in Ohio, Indiana, and Pennsylvania. 
(. 
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Nonatta~nment areas 

. Fig. 3.6. U.S. Counties Containing Monitored Violations of Primary TSP Standards 
(~ased on 1975 SAROAD Data) 



Fig. 3.7. U.S. Counties Containing Monitored violations of Primary SO2 Standards 
( ~ a s e d  on 19'75 sARWIl,~ata) 



Fig. 3.8. U.S. Counties Containing Monitored Violations of Primary NO, Standards 
( ~ a s e d  on 1975 SAROAD Data) 

. . 



F i g .  3 . 9 .  U .  S .  Coun t ies  Conta in ing  M ~ ~ n i t o r e d  V i o l a t i o n s  o f  p r imary  CO s t a n d a r d s  
( ~ a s e d '  on 1975 SAXOPJ) ~ a t a )  



Fig. '3.10. U.S. Counties Containing Monitored Vi.olations of Primary 0, Standards 
(~ased on 1975 SAROAD ~ a t a )  



Table 2.1. Number of Counties with violatiins of NAAQS and without Data 

Designated .as Monitored as Without Valid 
Violating Standarda Violating st andardb Monitoring ~ a t a ~  Federal Total No. . 

Region of Coun~ies', Ox TSP CO S02 v x  0, TSP CO SO2 NO, Ox TSP CO SO2 NOx 

I 

11 

I11 

IV 

, v 
v I 
VII 

VIII 

IX 

X 

Totals 3107 573 265 166 91 7 228 231 132 53 11 2794 1812 2820 2260 2657 

% of Total 18.4 8.5 5.3 2.9 0.2 7.3 7.4 4.2 1.7 0.4 89.9 :58.3 90.8 72.7 85.5 

aBased on nonattainment designations as of May 1979. 

b~ased on 1975 SAROAD data'. 



Fig .  3 .11 .  Boundaries o f  the Fedzral Regions 



The designations do not simply represent monitored violations. Model- 
. . 0. 

ing the impact of SO2 sources was appropriate, if monitoring . . data were not 

available. In addition, in some cases EPA judged an2S02 area to be nonattain- 

ment even though monitoring data did not.indicate violations, if an SO2 source 

in the area was determined to be ,using an unauthorized control system or a 

stack' taller than is in accord'ance with .good engineering practice. 

The map of counties containing designated Ox nonattainment areas 

(Fig. 3.5) is significantly different from. the SAROAD data map (~ig. 3.101, . . 
expecially for the Northeast anh Middle ~Atlantic States. Since Ox is formed 

in the atmosphere and can be transported long distances, EPA had suggested 

that nonattainment designations be made on large geographic areas, despite 

the absence of monitored violations or of monitoring data. 

The map of counties with monitored violations (Fig. 3.1) shows fewer 

discrepancies for TSP than for S02, in contrast to the map of designated 

areas (~ig. 3.6). There is a more extensive data base for determining non- 

attainment for TSP, since there are more monitors for TSP than for other 

pollutants. (In 1975, 4137 indiv'idual monitors provided data for TSP, com- 

pared to 263.1 for SO2, 824 f o r  NO,,, 436 far Cn; s n d - 4 1 6  for O x . )  Some 

discrepancies arise because states designated an area as unclassified or 

attainment despite monitored violations, arguing that a monitor was improperly 

sited. Only three 'areas were designated a s  nonattainment for NOx in Fig. 

3.3 -- Denver, San Diego/Los Angeles, and' Chicago.' The monitor data in' Fig. 
3.8 indicate additional violations in New York City, Virginia (Roanoke), 

Georgia (Atlanta$, and Massachusetts (Boston and Springfield), but not in 

Denver. (NO, concentrations in the Denver area have been very close to the 

NAAQS in recent years -- 97 pg/m3 i n  1977 and 101 in 1978 -- according to 
the Colorado SIP.) 

The differences between monitored and designated nonattainment areas 

may also be the result of differences in available air quality data.' ~lthough 

the SAROAD data base does not include as violations any annual values where 

Llle data were not available for all four quarters, the states may have used 

such data in determining attainment status. In addition, the states may h'ave 

had access .to monitoring data more recent than 1975, the last year of complete 

data available in SAROAD when this report was completed. 



It must be noted, in reviewing the maps of nonattainment areas, that 

areas that'are not shaded are not necessarily in attainment. These areas may 

simply not have valid monitoring data available. Table 3.1 indicates that 

for S02, for example, over 70% of the counties of the U.S. do not have monitor 

readings, while 85% of the counties lack data for NOx. Within the indus- 

trialized Midwest Region V, 'SO2 concentrations are not known in .60% of the 

counties and NOx information is not available in over 80% of these counties. 

The potential clearly exists for nonattainment being a more widespread problem 

than the maps of monitored violations indicate. (Volumes 2-5 of this report 

provide detailed information on the location of monitors reporting valid,data 

on various pollutants.) 

3.2.3 Subcounty Areas Designated .Nonattainment 

The maps of U.S. counties containing nonattainment areas are readily 

available graphic displays of the general character and extent of the nonat- 

tainment problem. However, in most cases these maps seriously overstate 

the extent of the actual areas designated' as uonattainmcnt. A. number of the 

initial March 1978 designations were made on a subcounty level -- 75% of 

TSP and 40% of SO2 designations were only parts of c0untie.s. Although 

oxidant designations were made on a county level, NOx and CO nonattainment 

areas were typically drawn around an urban center where monitors recorded 

violations of the standards. In the revised SIPS, the states, following 

EPA'S suggestion, 'typically designated the geographic .nonattainment area .as 

small as reasonable around the monitor with recorded violat ions, particularly 

for TSP and SO2 nonattainment areas. Ohio, for example, discarded the 

county-level designations set by EPA and drew SO2 areas considerably 

smaller. California was the only state to consistently draw nonattainment 

areas on a scale larger than county level, usually encompassing entire air 

basins. 

Although the states designated small sub-county areas as nonattain- 
I 

ment, maps of these areas were not accessible, except as hand-drawn sub- 

missions in an SIP. The 'areas were not defined by any standard boundaries, - 
such as county lines, but were drawn using highways, streets, or township 

lines as boundaries. Therefore, the use of county-level maps to identify 

problem areas for policy decisions introduced distortions, with too large 

an area being considered subject to a ban or a .constraint on new sources. 

In 'the western U.S. , where counties are extremely large, the over-statement 
by county-level maps is even more seriuus. 



Consequen t ly ,  t h i s  p r o j e c t  under took  t h e  t a s k  of  p r o v i d i n g  a  computer- 

i z e d  s e t .  of maps o f  nona t t a inment  a r e a s ,  drawn a s  a c t u a l l y  d e s i g n a t e d  by' t h e  

s t a t e s ,  and p r e s e n t e d  i n  t h e  o t h e r  f o u r  volumes of  t h i s  r e p o r t .  These maps 
. . 

a r e  u n i q u e l y '  u s e f u l  i n  d e t a i l e d  a n a l y s e s  o f  n o n a t t a i n m e n t  c o n s t r a i n t s .  

A s  examples,  F i g .  3.12 and 3 .13  p r e s e n t  maps o f  Ohio,  showing c o u n t i e s  con- 

t a i n i n g  SO2 n o n a t t a i n m e n t  a r e a s  ( ~ i ~ .  3 . 1 2 )  and t h e  SO2 nona t t a inment  a r e a s  
. . 

a s  a c t u a l l y  d e s i g n a t e d  ( F i g .  3.131.. C l e a r l y ,  t h e  a c t u a l  a . r eas  a r e  f a r  s m a l l e r  

t h a n  t h e  c o u n t i e s .  An e f f o r t  h a s  a l s o  been made t o  a g g r e g a t e  t h e  d e s i g n a t e d  

a r e a s  t o  a  l e v e l  more useful '  t h a n  50 indivi -dual  s t a t e  mapS. On t h e  s c a l e  o f  a  

n a c i o n a l  map, t h e  a r e a s  become m i n i s c u l e .  On t h e  s c a l e  o f  F e d e r a l  Regions t h e  

' a c t u a l  a r e a s  a r e  d i s c e r n i b l e .  Appendix A p r e s e n t s  a  domplete  s e t  of  Federal .  

Region maps f o r  TSP and S02, t h e  two p o l l u t a n t s '  o f  'most  concern  t o  f o s s i l - f u e l  

ene rgy  t e c h n o l o g i e s .  



Fig. 3.12. Ohio Counties Containing SO2 Nonattainment Areas, 
. . i 

: .  . . as of May 1979 



Fig. 3.13. Nonattainment Areas in Ohio, as Designated, as of May 1979 



4 SIP ATTAINMENT STRATEGIES 

4.1 STATUS OF SIP SUBMISSIONS 

States that were required to submit new SIPs for nonattainment areas 

typically submitted the plans piecemeal, often separately for different 

pollutants and for different areas. EPA also reviewed and approved (or dis- 

approved) the plans as they were submitted--piece by piece. Many states . 

missed the statutory deadline of January 1, 1979, for submission of revised 

SIPs. Only one state, Wyoming, had a complete, newly-revised SIP approved 

by EPA by the deadline of July 1, 1979. (Wyoming's air quali,ty problems, 

however, were relatively easy to address--nonattainment is limited to three 

small, source-specific TSP areas.) By September 1, 1979, Oregon and Wash- 

ington had new approved SIPs, but by March, 1980, portions of SIPs from major . . 

?tates (such as Ohio and California) were still not approved. Figures 4.1 

and 4.2 display the status of SIPs submitted for TSP and S02, as of Feb- 

ruary, 1980. SIPs for both pollutants were still not approved by that date 

for some of the industrial states in the Ohio River Basin (~hio, Indiana, 

and West Virginia). According to the 1977 Clean Air Act Amendments, states 

without approved SIPs would not be able to grant construction permits to 

major new sources of the pollutant for which the area is in nonatt,ainment. 

1n' fact, however, most states continued to process permits and often granted 

permits, with actual construction to be delayed until final approval of the 

new SIP. 

States requesting extensions of .the attainment deadline for CO and 0, 

were required by the 1977 Amendments to include a program for the inspection 

and maintenance of motor vehicles in the new SIP. The 29 stat.es required to 

have these programs have had considerable difficulty in complying. As dis- 

played in Fig. 4.3, by April 1980 five states (California, Colorado, Indiana, 

Kentucky, and Ohio) still had incomplete inspection and maintenance programs 

as a result of the failure of state legislatures to provide the necessary 

enabling legislation. In March 1980 EPA imposed sanctions on federal funds 

for Colorado, the first such action taken under the 1977 Amendments. In 

California, the absence' of a statewide inspection and maintenance program 

and the failure t o  s i ~ h m i t  r ~ v i s e d  STPs.for portions of air basins has delayed 

construction permits for an estimated 40 major projects.ll 



rig. 4 . 1 .  S t a t u s  o f  Revised SIPS for TSP Nonat ta iment  A r e a  a s  o f  F e b .  1980 



Disapproved 

Under Review 

Approved 

Not Required 

Fig. 4.2. Status of Revised SIPS for SO2 Nonettainment Areas as of Feb. '1980 



Fig. 4 . 3 .  Status of ~&oo lo t ive  ~ n s ~ e e t i o n / ~ a i n t e n a d  Progrim submittals ,  April 1980 

. Not Required 



4 . 2  POLLUTANT-SPECIFIC ATTAINMENT STRATEGIES 

The a t t a i n m e n t  s t r a t e g i e s  of  t h e  new SIPS vary  from s L a t e  t o  s t a t e  and ,  

i.n many c a s e s ,  from nne a r e a  wi thi.n a  s t a t e  t o  a l l o t h e r .  At ta inment  s t r a t e g i . e s  

and the  s t r  i.ngency o f  req t~ i - rements  on new and ex i  s t  i.ng snrlrcr::s ar!? rlepentlcnt . 

on t h e  g o a l s  o f  a  s  ta te- -both  f o r  economic development and f o r  environment a1 

p r o t e c t i o n .  The c a u s e s  of v i o l a t i o n s  a r e  u s u a l l y  t h e  r e s u l t  of l o c a l  pheno- 

mena ,  s u c h  a s  m e t e o ' r o l o g y ,  t o p o g r a p h y ,  l a n d  u s e ,  and  c h a r a c t e r i s t i c s  o f  

p a r t i c u l a r  f a c i l i t i e s ,  a s  w e l l  a s  t h e  l e v e l  o f  'development and n a t u r a l  r e s o u r -  

c e s  o f  a  s t a t e .  ~ r a n s ~ o r t  phenomena a r e  sometimes s i g n i f i c a n t  c o n t r i b u t o r s  t o  

h igh  c o n c e n t r a t i o n s  o f  o x i d a n t s  (ozone)  and TSP ( s u l f a t e s ) .  D e s p i t e  t h e s e  ' 

l o c a l  v a r i a t i o n s ,  p a t t e r n s  o r  t r , ends  i n  a t t a i n m e n t  s t r a t e g i e s  c a n  be  d i s -  

c e r n e d .  S i m i l a r i t i e s  e x i s t  because :  

e The same t y p e s  of  s o u r c e s  a r e  r e s p o n s i b l e  f o r  n o n a t t a i n -  
' ,  ment, . and  t h e  c o n t r o l  p o s s . i b i l i t i e s  a r e  s i m i l a r ;  

The 1977 Clean A i r  Act Amendments and EPA r e q u i r e  c e r t a i n  . 
s t r a t e g i e s ,  such a s  i n s p e c t i o n  and main tenance  of motor 
v e h i c l e s  i n  ozone nonat  t a inment  a r e a s  ; .. 

S t a t e s  seek s o l u t i o n s  t h a t  a r e  l i k e l y  t o  be  approved by 
EPA ; 

Many s t a t e s ,  l a c k i n g  independent  e x p e r t i s e ,  r e l y  h e a v i l y  
. . on EPA a d v i c e  ( o r  t h e  a d v i c e  o f  c o n s u l t a n t s ) .  

4 . 2 . 1  S u l f u r  Dioxide  

Sul fur  dioxide nonattairkent areas are usuaZZy the  res.ult 'of a few 

locaz stationary sources. The a r e a s .  o c c u r  t h r o u g h o u t  t h e  i n d u s t r i a l i z e d  

s t a t e s  of  t h e  Midwest and N o r t h e a s t  and i n  l o c a l i z e d  a r e a s  of  t h e  ~ o u ' t h  and 

West where.  major SO2 s o u r c e s , .  such  a s  s m e l t e r s ,  r e f i n e r i e s ,  and c o a l - f i r e d  

power p l a n t s  a r e  l o c a  f e d .  

O u t - o f - C o m p l i a n c e  S o u r c e s .  I n  many i n s t a n c e s ,  t h e  SO2 e m i s s i o n s  

c a u s i n g  n o n a t t a i n m e n t  come f rom s o u r c e s  t h a t  a r e  n o t  i n  c o m p l i a n c e  w i t h  

e x i s t i n g  SIP l i i r l i t a t i o n s .  ' EPA ,Region V ,  f o r  examp3:e, h a s  a s i g n i f i c a n t  number 

of  SO2 nona t t a inment  a r e a s ,  l a r g e l y  t h e  r e s u l t  of c o a l - t i r e d  power p l a n t s .  

' .  I n  1978,  i n  a  r epor t '  t o  t h e  General  Accounting O f f i c e ,  t h e  EPA Region V o f f i c e  

s t a t e d  t h a t  "233 powerplants  a r e  ' r e s p o n s i b l e  f o r  8 1  p e r c e n t  of  t h e  Reg ion ' s  

s u l f u r  d i o x i d e  emiss ions .  Even though 5 2  p e r c e n t  o f  t h e s e  p l a n t s  (121) a r e  i n  

c o m p l i a ~ c e ,  t h e y  accoun t  f o r  o n l y  26 p e r c e n t  of t h e  s u l f u r  d i o x i d e  e m i s s i o n s .  



The 112.plants not in compliance and those on cleanup schedules account for 74 

percent of sulfur dioxide emissions and 78 percent of emissions from all 

.powerp1ants."12 Ill.inois, one of the states in Region V, addressed 'the 

SO2 nonattainment problem in its revised SIP by retaining the existing SIP 

emission limitation on solid-fuel combustion sources, and -adding regulations 

to govern the performance of emission control equipment. 

In the revised SIP for Kentucky, 14 point sources of SO2 were iden- 

tified as the.cause of eight nonattainment areas -- nine of those sources were 
out-of-compliance power plants i' Kentucky's attainment strategy was simply to 

bring the power plants into compliance wit.h existing SIP limitatio'ns, rat.her 

than making the emission limitations more stringent. 

Nonferrous Smelters. Nonattainmen~ areas For SO2 i i l  several western 

states. (~evada, Utah, Arizona, Montana, and New Mexico) are caused by the 

emissions from nonferrous smelters. The smelters are eligible for exemptions 

from compliance with SIP limitations until as .late as'1988. The 1977 

. Amendments indicated that exemption orders for such primary ndnf errous 

smelters could authorize continued use of supplementary control systems and 

tall stacks, but must also include interim requirement; to prevent violations 

of the NAAQS. 

~ontana's revised SIP .calls for control of between 15 and 80% of the 

sulfur emissions fr.om three smelters. I£ the sources comply with the SIP 

limitations, the state predicts attainment by the December 1982 deadline. 

The SIP does not address the possi.bili.ty that the sources may be granted 

exemptions. Similarly, New Mexic'o and Nevada outline the emission limita- 

tions necessary for attainment but do not address the question, of smelter 

exempt ions. 

Use of Clean Fuels. The continued use of low-sulfur oil is the SO2 

attainment strategy outlined by most states in the Northeast. Attainment for 

such maior cities as Boston; New York, and Baltimore had been brought about 

under previous SIPS by the substitution of .low-sulfur oil for high-sulfur 

coal and/or oil in utility 'and industrial boilers. The attainment strategy 

in the current revised SIP for Philadelphia includes further substitution of 

low-sulfur fuel (particu1arl.y oil). Connecticut retained a statewide sulfur- 



i n - f u e l  Limit  o'f 0 . 5 % ,  w h i l e  Rhode Isl-and r e q u i r e d  a n  e m i s s i o n  l i m i t  o f  0 .55 

l b  of S  p e r  lo6  Btu ,  f o r  a l l  c o a l  burn ing  f a c i l i t i e s  l a r g e r  t h a n  250 i l o 6  

B t u l h r  h e a t  i n p u t .  . The 1977 '~mendments  ( S e c .  124)  had r e q u i r e d  t h a t  any 

r e v i s e d  SIP contai 'ning a n  a t t a i n m e n t  s t r a t e g y  based on o i l  o r  na tu ra ' l  g a s  

should  c o n t a i n  a  s t a t ement  about t h e  con t inued  a v a i l a b i l i t v  of  such cl.eai.1 

f u e l s .  I n  most c a s e s ,  however,  t h e  o n l y  such s t a t e m e n t  p rov ided  r e f e r r e d  t o  
I 

c o n t r a c t s  w i t h  s u p p l i e r s .  

Although Texas does  no t  have any nona t t a inment  a r e a s  f o r  S02, t h e  

Texas A i r  C o n t r o l  Board i n v e s t i g a t e d  t h e  a i r  q u a l i t y  impac t s  of  c o n v e r s i o n s  

o f  c o m b u s t i o n  s o u r c e s  f r o m  g a s  t o  o i l  i n  t h e  H o u s t o n  a r e a .  The s t u d y 1 3  

concluded t h a t  t h e  ' c o n v e r s i o n  o f  a l l  i n d u s t r y  t o  0 . 8 % - s u l f u r  o i l  would cause  - 
v i o l a t i o n s  o f  t h e  NAAQS f o r  SO2 i n  H a r r i s ,  F o r t  Rend, and Chambers c o u n t i e s  

( t h e  Houston a r . e a ) .  The s t u d y  d i d  not  a d d r e s s  c o n v e r s i o n  t o  c o a l .  

New Source  Review. Maintenance o f  t h e  s t a n d a r d s  i s  u s u a l l y  p r e d i c a t e d  

on new s o u r c e s  of  SO2 complying w i t h ' E P A 1 s  New Source  Performance.  S tandards  

(NsPS) . Three  s t a t e s ,  however,  have adopted more s t r i n g e n t  r e q u i r e m e n t s  t h a n  

t h e  1979 f e d e r a l  s t a n d a r d s  f o r  coa l -burn ing  s o u f c e s  l a r g e r  t h a n  250 x  l o6  
B t u / h r  : 

NSPS : 1 . 2  i b  ~ 0 2  p e r  lo6  ~ t u  

New Mexico: 0 .34  l b  SO2 p e r  lo6  Btu 

Wyomi nq : 0.2 l b  ~ 0 2  p e r  l o6  ~ t u  

Ar izona :  0 . 8  l b  SO2 p e r  lo6  Btu  

Summary o f  SO2 A t t a i n m e n t  S t r a t e g i e s .  The SO2 , a t t a i n m e n t  s t r a t e -  

g i e s  o f  t h e  r e v i s e d  SIPS c a l l  f o r :  

Br ing ing  s t a t i o n a r y  s o u r c e s  t h a t  a r e  c u r r e n t l y  uut-of- 
compl iance  i n t o  compl iance  w i t h  exiss t ing SIP e m i s s i o n  
l i m i t a t i o n s .  T h i s  s t r a t e g y  i s  t y p i c a l  o f  t h e  s t a t , e s  
i n  Regions V and V I .  

Cont inuing use nf  lnwer sulfur o i l  i n  Regions I ,  11, and 
111. 

S t a t i n g  t h e  emiss ion  l i m i t a t i o n s  f o r  s m e l t e r s  needed t o  
b r i n g  a n  a r e a  i n t o  a t t a i n m e n t ,  bu t  n o t  a d d r e s s i n g  t h e  
impact of  an exemption o r d e r  ( ~ r i z o n a ,  Utah,  Montana, 
Nevada, and .New ~ e k i c o ) .  



~ e ~ u i r i n g  the new.source review procedure outlined'by the 
1977 Amendments and EPA regulations. In most cases, the 
regulations are simply copied from ,the requirements into 
the SIP. Variations in implementing the review procedure 
are usually not ' included. 

Increasing the stringency of SIP emission limitations for stationary sources 

is not- a typical attainment strategy. 

4 2.2 Total Suspended Particulates 

In contrast to S02, nonattainment areas for TSP are widespread, and 

the causes of the air pollutant are both source-specific and area-wide. The 

traditional sources of particulates are stack and fugitive process emissions 

from fuel combustion, solid waste disposal, and industrial processes. These 

traditional sources are to be controlled to RACT levels in a newly revised 

SIP. 

In many nonatta'inment areas, however, controls on traditional sources 

will not be adequate to attain the standards (particularly the' secondary 

ones) since "nontraditional" sources may'be significant contributors to 

parti-culate levels. EPA- has estimated that nontradit'ional sources (e.g., - 
resuspended d u s ~ ,  consrruccion arid de~uuli~iul~ clusr, tire particles, and dus't 

' from unpaved roads) contribute f'rom '.25 to 30 ug/m3 to city-wide TSP' levels14 

(compared to an annual average primary NAAQS of 75 In the revised 
. . 

SIPs,' urban road dust was e$elmaced to be 45% of L I I ~  TSP Lu~den ia Chicago, . . .  

and. 47% in Connecticut. Since nontraditional sources are not amenable . . to 

' straightforward emis,sion limitations and controls, EPA has only required that 

schedules for control of such sources be included in a SIP. Development and 

adoption of actual control measures can be delayed. 

R j .  A *umber of states approach an 

attainment strategy for'TSP by first attempting to reduce the size of the 

nonattai~ent areas; Some SIPs provided evidence that recorded violations of 

the standards were due to rural fugitive dust, improper monitor s i t i n g ,  

temporary sources, or unique malfunctions of controls on sources otherwise in 

compliance with regulations. EPA's position was t.0 allow discounting of these 

violations and permit reclassification of the area t'o an attainment or un- 

classified status. Typically, states in the Sout:hwest 'have requested rede- 



s i g n a t i o n  based on t h e  r u r a l  f u g i t i v e  d u s t  p o l i c y . ,  I f  t h e  v i o l a t i o n s  were  

not  amenable t o  t h i s  approach,  s t a t e s  have f r e q u e n t l y  d e s i g n a t e d  a s  n o n a t t a i n -  

ment an a r e a  a s  s m a l l  a s  r e a s o n a b l e  around a  moni to r  w i t h  recorded  v i o l a t i o n s .  

TSP C o n t r o l  S t r a t e g i e s .  The  r e v i s e d  S I P s  u s u a l l y  a p p l y  e x i s t i n g  

SIP emiss ion  l i m i t a t i o n s  t o  s t a c k  e m i s s i o n s  from t r a d i t i o n a l  p o i n t  s o u r c e s ,  

a r g u i n g  t h a t  t h e s e  sources ,  a r e  a l r e a d y  s u b j e c t  t o  s t r i n g e n t  l i m i t a t i o n s  and 

a d d i t i o n a l  c o n t r o l s  would  n o t  b e  c o s t  e f f e c t i v e .  ( E x i s t i n g  1 i m i t ' a t i o n s  

t y p i c a l l y  r e q u i r e  a  removal e f f i c i e n c y  o f  o v e r  . 9 5 % . )  I n  some c a s e s ,  a SIP 

s t r a t e g y  i n c l u d e s  a c h i e v i n g  compl iance  w i t h  e x i s t i n g  r e g u l a t i o n s  by s o u r c e s  

c u r r e n t l y  o u t  o f  ~ o ~ ~ l i a n c e  o,r under  de layed  compl iance  o r d e r s .  However, t h e  

impact o f  such noncomplying s o u r c e s  i s  l e s s  t h a n  t h e  impact o f  SO2 s o u r c e s  

on SO2 nona t  t ainment a r e a s .  

 ont trot ling particulate emissions from the  stacks of exis t ing major 

sources wil l  not, i n  most cases, bring about attainment. A 1  t hough c  1 e a n i n g  

u p  s m a l l c r  o o u r o c c .  o f  p a l  a h a s  the p o t e n t i a l '  t o  r e d u c e  TSP 

l e v e l s ,  t h e  s t a t e s  t y p i c a l l y  do  not a d d r e s s  t h e s e  s o u r c e s ,  b u t  move on t o  

o u t l i n e  proposed s t r a t e g i e s  f o r  c o n t r o l l i n g  f u g i t i v e  i n d u s t r i a l  e m i s s i o n s .  

F u g i t i v e  i n d u s t r i a l  emiss ions  a r e  c h a r a c t e r i z e d  a s  a l l  e m i s s i o n s  from an 

i n d u s t r i a l  p r o c e s s  t h a t  do no t  e x i t  from a  s t a c k  o r  v e n t .  They come from a  

, v a r i e t y  of  s o u r c e s  ( l e a k s ,  poor  s e a l s ' ,  s t o r a g e  ~ i l e s ,  unpaved roadways,  and 

p a r k i n g  l o t s ) ,  they  a r e  d i f f i c u l t  t o  measure ,  and t h e i r  a i r .  q u a l i t y  impact 

o f t e n  cannot  b e  e s t i m a t e d  w i t h  c u r r e n t  modeling t e c h n i q u e s .  Although EPA 

h a s  i s s u e d  a  gu idance  document on t h e  c o n t r o l  of  f u g i t i v e  i n d u s t r i a l  p a r t i c u -  

l a t e s ,  t h e  SIPs  a r e  g e n e r a l l y  v,ague about  t h e  l i m i t a t i o n s  o r  c o n t r o l s  t o  b e  

r e q u i r e d  o t h e r  t h a n  a  g e n e r a l  s t a t e m e n t  about  RACT. 

For  t h o s e  s t a t e s  where c o n t r o l  of  t r a d i t i o n a l  TSP sources.  ( b o t h  s t a c k  

and f u g i t i v e  e m i s s i o n s )  w i l l  not  b e  adequa te  f o r  a t t a i n m e n t ,  t h e  SIP must 

inc i i . ir l~  a s c h e d u l e .  f o r  s t u d y i n g  measures t o  c o n t r o l  n o n t r a d i t i o n a l  s o u r c e s .  

Con t ro l  measures  t h a t  have .been sugges ted  i n c l u d e  s t r e e t  sweeping,  washing t h e  

wheels o f  t r u c k s  l e a v i n g  c o n s t r r i c t i o n  s i t e s ,  pav ing ,  w e t t i n g ,  o r  o i l i i l g  a1.1 

unpaved  r o a d w a y s  and p a r k i n g  l o t s ,  and  t h e  r e v e g e t a t  i o n  o f  c o n s t r u c t  i o n  

s i t e s .  Implementa t ion of c o n t r o l  measures  must be made b e f o r e  t h e  December 

1982 a t t a i n m e n t  d e a d l i n e .  I n  I l l i n o i s ,  f o r  example,  t h e  S I P  ' (which  h a s  not  
1 

y e t  been approved)  c a l l s  f o r  a  s t u d y  t o  b e g i n  i n  December 1979, on t h e  poten- 



tial control of dust from unpaved roads, re-entrainment, constr'uction and 

demolition, and agricultural tilling'. By January 1981, appropriate regula- 

tions are to be implemented. Whether this schedule is feasible and whether 

adequate control measures can be developed is questionable. 
1 

Secondary TSP Standards. Control of nontraditional sources of TSP ,is. 

like'ly to be necessary for many states to attain the secondary particulate 

standards'. The.1977 Amendments provide that EPA can approve an 18-month 

extension of the deadline for submitting a plan to ,achieve the secondary' 

standards. In January 1979, EPA stated that such a plan should be approved 

by December 1980 (or 18 months after the July 1979 'deadline for SIPs to 

attain the primary standards). Failure to have a ievised SIB for the attain- 

ment of the secondary standards was to lead to sanctions on growth and fund- 

ing. Since the entire SIP revision process is late, the date for the imposi- 

tion of these sanctions is unclear. Nevertheless, SIPs are required to cover 

attainment of the secondary standards, although there is no statutory deadline 

for attainment, 

Summary of TSP Attainment.Strategies. TSP nonattainment areas are 

more common than .SO2 areas, attainment st-rategies are more complicated, .and . . 

attainment will be more difficult to achieve. The few large source's are 
\ 

a1read.y. well controlled; . the remaining sonrces arp smaller ' and numerous. 

Attainment strategies focus on .the large sources, even if this means efforts 

to control fugitive emissions. The typical TSP source is sufficiently small 

that many emitters. will fall ljelow new source review size under the latest 

definition of a major source as one emitting 100 tons per year, after con- 

trols. This may hamper attainment unless states review smaller sources. The 

strategies include: 

Designating rural areas as attainment on the.basis of the 
EPA rural fugitive dust policy; 

Drawing all nonattainment areas a s  small as EPA wiil , 

accept; 

e Retaining current SIP emission limitations on particu- , 

late matter from stacks; 

e ,  Requiring RACT on fugitive industrial emissions; 



. a Developing control' strategies for nontraditional sources 
of fugitive dust in urban areas; and 

Asking for an 18-month extension for submittal of a 
revised SIP for the secondary standards. 

4.2.3 Nitrogen Oxides 

The designated nonattainment areas for this pollutant are limited to 

downtown Chicago, the city of Denv'er, and the air basins surrounding Los 

AngeleslSan D.iego, although. (as indicated in the maps showing monitor data) 

more urban areas do in fact have recorded violations of the NAAQS. 

jIllinois NOx Attainment Strategy. The Illinois SIP indicated that 

the implementation of the Federal Motor Vehicle Emissions Control Program 

(FMVECP), in combination with the existing limitations on stationary sources, 

would be adequate to achi'eve attaiinment by December 1982. The existing 

NO, e m i s s i o n  limits for new fuel combustion sources larger than 250 x lo6 

Btu/hr are: gas, 0.2 lb NO, per lo6 Btu; oil, 0.3 lb/106 Btu; and coal, 

0.7 lb/106 Btu. Existing sources larger than 250 x lo6 Btu/hr in the major 

metropolitan areas of Chicago and St. Louis are to meet 0.3 lb of NO, per lo6 

Btu for gas and oil and 0.9 lb/106 Btu for coal. 

The SIP assumed that NO, violations are localized (restricted to the 

central business district of Chicago) and are closely related to,emissions 

from mobile sources. For 1977, NOx emissions were estimated to be 35% from 

point sources (fuel combustion and industrial processes),; 23% from area 

sources (residential and off-highway mobile); and 42% from on-highway mobile 

sources. The state projected that attainment required ,a 13.4% reduction in 

mobile source emissions and that the use of the FMVECP and the introduction of 

other (unspecified) transportation control measures would achieve a 25% 

reduction in NO, emissions. 

- Col.orado NOx A t r a i ~ n l ~ e n t  Strategy. The ~ o l o r a d u  SIP lioted 'that thc 

Denve'r region is only marginally exceeding the NAAQS (0.054 ppm compared to 

0.05 ppm for the standard). The NO, emissions were 37% from motor vehicles; 

50% from large stationary sources (including power plants); and 10% from space 

heating. The SIP stated that the NAAQS will be attained by the December 1982 

deadline, as a result 'of the increased controls on mobile sources needed 'to 



a t t a i n  t h e  CO and 0, s t a n d a r d s .  No a d d i t i o n a l  s p e c i f i c  NO, c o n t r o l s  were 

p r o j e c t e d  t o  b e  needed.  The s t a t e  agency p l a n n e d ,  however,  t o  s t u d y  p o s s i b l e  

c o n t r o l s  on s t a t i o n a r y ,  s o u r c e s  s i n c e  o n l y  2.5% of t h e s e  NO, e m i s s i o n s  a r e  

c u r r e n t l y  c o n t r o l l e d .  The SIP p r o j e c t e d  an NO, c o n c e n t r a t i o n  o f  .0.048 ppm by 

1982, through implementa t ion  of FMVECP, and EPA accep ted  t h i s  p o r t i o n  o f  t h e  

S I P .  

C a l i f o r n i a  NO, At ta inment  S t r a t e g y .  According t o  t h e  d r a f t  S I P ,  t h e  

S a n  D'iego a r e a  i s  o n l y  m a r g i n a l l y  i n  n o n a t t a i n m e n t  ( 0 . 0 6  ppm),  w i t h  NOx 

e m i s s i o n s  t h e  r e s u l t  of b o t h  mobi le  and i n d u s t r i a l  s o u r c e s .  Requ i r ing  NO, 

c o n t r o l s  of e i t h e r  a  f l u i d i z e d  bed u n i t  o r  ammonia i n j e c t i o n  :had been con- 

s i d e r e d  f o r  u t i l i t y  and i n d u s t r i a l  b o i l e r s .  However ,  t h e  S a n  D i e g o  . A i r  

P o l l u t i o n  C o n t r o l  D i s t r i c t  d e c i d e d  t h a t  t h e s e  t e c h n i q u e s  w e r e  s t  i l l  t o o  

e x p e r i m e n t a l ,  and i n s t e a d  of  r e q u i r i n g  " t echno logy- fo rc ing"  c o n t r o l s ,  t h e  

development of  a  d e t a i l e d  a t t a i n m e n t  s t r a t e g y  would be d e f e ' r r e d .  The SIP 

promised a  f u r t h e r  a n a l y s i s  t o  de te rmine  t h e  m o s t , e f f e c t i v e  mix of c o n t r o l s ,  

and proposed t o  submit  a  d e t a i l e d  p l a n  t o  EPA by t h e  end of  1979. 

According t o  San Diego d i s t r i c t  o f f i c i a l s ,  t h e  a r e a  i s  now p e t i t i o n i n g  

t h e  C a l i f o r n i a  A i r  Resources  ' ~ o a r d  t o  be d e s i g n a t e d  a s  a t t a i n m e n t ,  a n  t h e  . 

b a s i s  o f  a . s t u d y  o f  t h e  c a l i b r a t i o n  t e c h n i q u e s  u s e d  i n  m o n i t o r i n g  NO,. 

( L a b o r a t o r y  t e s t s  i n d i c a t e d  t h a t  t h e  t e c h n i q u e  was i n c o r r e c t  and t h a t  an  e s t i -  

mated 15% l e v e l  of e ' r ro r  r e s u l t e d . )  San D i e ~ n ,  however, will c o n t i n u e  t o  b e  

i n  v i o l a t i o n  of t h e  C a l i f o r n i a  s t a t e  NO, s t a n d a r d  (one-hour a v e r a g e s  no t  to '  

exceed 0.25 ppm). The d i s t r i c t  p l a n s  t o  i n c r e a s e  mobi le  s o u r c e  c o n t r o l  and 

t o  examine t h e  l o c a l  . impact  of s e v e r a l  l a r g e  combust ion sou.rces ( i n c l u d i n g  

t h r e e  g a s  and o i l - £ . i r e d  power p l a n t s ) .  
. . 

Summary o f  NO, At ta inment  S t r a t e g i e s .  NO, nona t t a inment  a r e a s  a r e  

c u r r e n t l y  l i m i t e d  t o  o n l y  t h r e e  u r b e n  . c e n t e r s .  Most o f  t h e  r e s t  o f  t h e  

c o u n t r y  has  been d e s i g n a t e d  a s  attainment/unclassified. . A .  shor t - t e rm s t a n -  

d a r d  and a d d i t i o n a l  moni to r ing  d a t a  may r e v e a l  more nona t t a inment  a r e a s .  

I n  gen .e ra l ,  t h e  t h r e e  nona t t a inment  a r e a s  p l a n  t o  ach ieve  a t t a i n m e n t  by: 

Re1y i .n~  on - i .ncreased contro1.s on motor v e h i c l e s  requi.red 
t o  a t t a i n  t h e  0, and CO s t a n d a r d s ;  and 

. Studying p o s s i b l e  c o n t r o l s  f o r  s t a t i o n a r y  s o u r c e s .  



4 . 2 . 4  Ozone and Carbon Monoxide . 

Ozone t ~ o n a t t a i n m e n t  a r e a s  a r e  widespread and a r e  u s u a l l y  d e s i g n a t e d  i n  

accordance  w i t h  EPA g u i d e l i n e s  a s  1 a r g e . g e o g r a p h i c  a r e a s ,  such a s  c o u n t i e s  o r  

a i r  b a s i n s .  Ozone i s  formed i n  t h e  a tmosphere  by a  number of complex chemical  

r e a c t i o n s  i n v o l v i n g  NO, and hydrocarbons .  . There  'is c o n s i d e r a b l e  c o n t r o v e r s y  

o v e r  t h e  r o l e  of  NO, e m i s s i o n s  i n  t h e  c r e a t i o n  of  ozone,  s u g g e s t i n g  t h a t  t h e  

impor tan t  pa ramete r  i s  no t  t o t a l  NO, o r  HC,  . b u t  t h e  r a t i o  o f  t h e  c o n c e n t r a -  

t i o n s .  N e v e r t h e l e s s ,  a t t a i n m e n t  s t r a t e g i e s  a d d r e s s  c o n t r o l  o f  one of  t h e  

p r e c u r s o r s  o f  ozone -- r e a c t i v e  hydrocarbons  o r  v o l a t i l e  o r g a n i c  compounds 

(VOC). I n  a l m o s t  a l l  m a j o r  m e t r o p o l i t a n  a r e a s ,  v i o l a t i o n s  r e f l e c t  t h e  

c o n t r i b u t i o n  of  mobi le  s o u r c e s  t o  HC e m i s s i o n s .  A number of e a s t e r n  s t a t e s  

a t t r i b u t e  v i o l a t i o n s  t o  t h e  t r a n s p o r t  of  p o l l u t a n t s  from s o u r c e s  many m i l e s  

away, ( o f  t e n  i n  o t h e r  s t a t e s )  . Many r u r a l  m o n i t o r s  r e c o r d  v i o l a t i o n s ,  d e s p i t e  

t h e  absence of i d e n t i f i a b l e  s o u r c e s  of  e i t h e r  H C  o r  NO,; t h e s e  v i o l a t i o n s  a r e  

a l s o  a t t r i b u t e d  t o  p o l l u t a n t  t . r a n s p o r t .  EPA r e c o g n i z e d  t h e  l a t t e r  problem, 

s e t t i n g  up s e p a r a t e  r e q u i r e m e n t s  f o r  ozone nona t t a inment  a r e a s  t h a t  were r u r a l  

( d e f i n e d  a s  having a  p o p u l a t i o n  of l e s s  t h a n  200,000) and more s t r i n g e n t  

r e q u i r e m e n t s  f o r  u rban  ozone nonattaimment a r e a s .  

S t a t i o n a r y  . S o u r c e s .  EPA s t a t e d  t h a t  a l l  S IPs  f o r  0, nona t t a inment  

a r e a s  shou ld  r e q u i r e  RACT o n  t h o s e  major  s t a t i o n a r y  s o u r c e s  of HC f o r  which 

t h e  federa l .  agency had i s s u e d  a  c o n t r o l  t e c h n i q u e  g u i d a n c e  document. These 

s t a t i o n a r y  s o u r c e s  i n c l u d e  p e t r o l e u m  r e f i n e r i e s  arid s t o r a g e  f a c i l i t i e s ,  

g a s o l i n e  d i s t r i b u t o r s  and r e t , a i l e r s ,  s u r f a c e  c o a t i n g  p l a n t s ,  and a s p h a l t  

paving o p e r a t i o n s .  C o n t r o l s  i n c l u d e  r e q u i r e m e n t s  'such as  i n s t a l  l i n g  f l o a t i n g  

doub le  s e a l s  on o i l  and g a s o l i n e  s t o r a g e  t a n k s ;  me>asures t o  p r e v e n t  evapqra-  

t i o n ;  s w i t c h i n g  t o  l e s s  v o l a t i l e  p a i n t s  and s o l v e n t s ;  and t h e  s u b s t i t u t i o n  of  

wa te r -emuls i f i ed  a s p h a l t  f o r  cu tback  a s p h a l t .  Most SIPs  simply adopted t h e  

c o n t r o l s  o u t l i n e d  i n  EPA's gu idances .  SIPs  far r u r a l  0, nona t t a inment  a r e a s  

were no t  r e q u i r e d  t o  i n c l u d e  any f u r t h e r  c o n t r o l  s t r a t e g i e s .  

Mobile Sources .  SIPs f o r  urban nonat  ta inment  a r e a s  i n c l u d e d  t ranspor- .  
. . 

t a t i o n  c o n t r o l  measures des igned  t o  r e d u c e  HC e m i s s i o n s  from motor v e h i c l e s .  

The s t r a t e g i e s  c a n  be c a t e g o r i z e d  a s  t h o s e  in tended  t o  reduce  t h e  e m i s s i o n s  

from au tomobi les ,  assuming normal ( o r  c u r r e n t )  u s e ,  and t h o s e  in tended  t o  

r e d u c e  t h e  number o f  v e h i c l e  m i l e s  t r a v e l e d .  The  F e d e r a l  M o t o r  V e h i c l e  



Emission Control Program required new cars to achieve lower emission levels of 

NO, and HC. Emission reductions are calculated from the replacement of 

older, more polluting cars with newer., cleaner cars, on the basis of normal 

vehicle turnover rates. In marginal Ox nonattainment areas, the reduction 

projected to result is often sufficient to allow prediction'of attainment by 

the December 1982 deadline. If an area.required additional transportation 

controls for attainment, the SIP typically adopted EPA' s list of reasonably 

available control measures, with a schedule for the selection and iinple- 

mentation of specific measures. The transportation control measures were in . 

general designed to increase the use of mass transportation, reduce reliance . . 
on single-occupant vehicles, and improve the flow of traffic. 

Extension of the Attainment Deadline. SIPs requesting an extension 

of the deadline for 0, attainment to December 1987 were 'required to include 

a mandatory inspect ion and maintenance program for motor ' vehicles. Twenty- 

nine states requested such'an extension. Although most states experienced 

difficulty in achieving the passage of adequate legislation as of March 1980, 

only Colorado has had sanctions.imposed as a result of the absence of an 

inspection and maintenance prograin. 

Carbon monoxide. Carbon monoxide nonattainment areas occur it1 the 

'centers of almost all majbr urban areas, with the violations directly caused 

by emissions from motor vehicles. All CO nonattainment areas are also non- 

attainment for Ox, with the exception of Boise, Idaho, and Lincoln, Nebraska.. 

EPA addressed CO and 0, jointly in the criteria for approval of SIPs, con- 

centrating on control strategies for the more difficu1t.attainment pro- 

blem--Ox. CO attainment was treated as a side-effect of the transporta- 

tion control measures aimed at achieving 0, attainment. Many states followed 

EPA' s suggestions and did not develop separate attainment strategies for COY 

but addressed the two pollutants (CO and Ox.) together by transportation 

control measures. 

Summary. The 1977 Amendments and EPA outlined more specific control 

measures for attainment of the 0, standard than for any other pollutant. 

Most SIPs did not reflect EFA's less stringent 0, standard. The SIPs for 

Houston, Los Angeles, and Boston expressed pessimism.about ever meeting.0, 



standards without significant economic disruption. SIPs, in general, adopted 

the strategies suggested by EPA of: 

RACT on stationary sources; 

Transportation control measures, relying heavily on the 
reductions projected to result from the FMVECP; 

Inspection and maintenance programs for motor vehicles 
in the 29 states requesting extensions to 1987. 

4 . 3  NEW SOURCE REVIEW PROCEDURES 

According to the 1977 Amendments, states could choose between two 

approaches for permitting new sources to locate in a nonattainment area: 

(1) prov-ide an emissions growth allowance, by requiring the cleanup of 

existing sources to achieve more than just attainment, or (2) adopting the 

EPA emission offset policy. Under the first option, the state essentially 

provides offsets for the new sources, while under the second option, the 

source owner rnllst obtain the offsets. Our review of SIPs indicates that 

24 states have adopted an emission offset approach for all pollutants; 19 

chose a combination of growth allowance and offsets; Georgia planned to rely 

on growth allowance alone; and four states (those without violations or with 

limited nonattainment areas) have not developed any specific procedure. 

Fig. 4.4 displays the states and their new source review procedures." The 

states that have provided a growth allowance have not quantified the pro- 

jected allowance nor provided any mechanism for determining the allocation 

of the available growth allowance. In addition, the states in the northeast 

predict little or no growth of major sources of emissions in the near future. 

The choice between growth allowance and offsets, however, varied from 

one pollutant to another. Typically, states projected a growth allowance for 

minor sources of HC in a nonattainme.nt area for Ox, with an offset requirement 

reserved for major sources or for use if the growth allowance proved to be 

inadequate. As displayed in Fig. 4.5, 35 of the 4 3  states with TSP nonattain- 

ment areas planned to follow an emission offset policy. Maine, Illinois, 

and Tennessee provided a small growth allowance for new sources of particulate 

*Note that the category of "No procedure" in Figs. 4.4-4.6 includes both 
states without nonattainment areas and those without clearly delineated new 
source review procedures in a SIP. 



Fig .  4 . 4 .  New Source Review Procedures i n  Revised SIPS for  Nonattainment Areas as of ~ e b .  1980 



No Procedure 

Fig. 4.5. New Source Review Procedures in Revised 'SIPS for TSP Nonattainment Areas as of Feb. 1980 



Fig .  4 . 6 .  New Source Review Procedures i n  ~ e v i s e d '  SIPS for, SO2 l ionattaiment Areas as  of Feb. 1980 



matter, with an offset policy established as a backup. Illinois .planned to 

limit use of the growth allowance to small sources that were unable to find 

' offsets. Georgia.and Oklahoma expected to provide an adequate growth. allow- 

ance. Montana, South Dakota, and Wyoming all noted that the nonattainment 

areas were too small to be likely sites for new sources. The majority (21 out 

of 24) of the states with SO2 nonattainment areas planned to follow an 

emission offset procedure for new sources of $02 (~ig. 4.6). Illinois and 

Tennessee proposed both a growth allowance and offsets, while Montana again 

provided no procedure for new sources in the states' three small, source- 

specific nonattainment areas. 

4.4 SUMMARY 

Based on the review of revised SIPS, the following conclusions can 

be drawn about attainment strategies for the. pollutants of most concern to 

fossil-fueled energy development: 

e ~ 0 ' ~  attainment can be fairly easily achieved, by brknging 
existing out-of-compliance sources into compliance with 
existing SIP emission limitations. More stringent emis- 
sion limitations are not viewed as needed. 

' o  Strategies in the northeastern states for the maintenance 
of the SO2 standards rely on continued use of clean 
fuels. 

a TSP nonattainment will be more difficult to correct 
than SO2 nonattainment. Control of fugitive emissions 
will become increasingly important. 

In many urban, industrialized areas, control of "non- 
traditi.onalU sources of fugitive emissions will be 
necessary. 

NO, attainment strategies rely on the increased con- 
trols on motor vehicles required'to attain the 0, and 
CO standards rather than requiring controls on statio- 
nary. sources. 
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Fig. A.2. Federal Region 11: SO2 Nonattainment Areas as Designated May 1979 
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Fig. A.3. Federal Region 111: SO2 Nonattainment Areas a's Designated May 1979 
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Fig. A.4. Federal Region I V :  SO2  ona attainment Areas as Designated May 1979 
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Fig. A.5. Federal Region V: SO2 Nonattainment Areas as Designated May 1979 
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Fig. A.8. Federal Region V I I I :  SO2 'Nonattainment Areas as' Designated May 1979 
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Fig. A.9. Federal Region IX: SO2 Nonattainment Areas as ~ k s i ~ n a t e d  May 1979 
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Fig. A. 10. Federal Region X: SO2 Nonattainment kreas as ~esignated May 1979 
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Fig. A.ll. Federal Region I: TSP Nonattainment'Areas as Designated May 1979 
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Fig. A.12. Federal R,egion 11: TSP Nonattainment Areas as Designated May 1979 
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Fig. A.13. Federal Region 111: TSP Nonattainment Areas as Designated May 1979 
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Fig. A.14. Federal Region IV: TSP Nonattainment Areas as Designated May 1979 
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Fig. A.15. Federal ~ e ~ i o n  V: TSP Nonattainment Areas as Designated May 1979 



Designation , 

E P r i m a r y  

Secondary . 

M 
100 Mi. 

Fig. A.16. Federal Region VI: TSP Noxattainment Areas as Designated May 1979 
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Fig. A.18. Federal Region V I I I :  TSP Nonattainment Areas as Designated May 1979 
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Fig. A.19. Federal Region IX: TSP Nonattainment Areas as Designated May 1979 
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